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SIR WILLIAM FAIRBAIRN,

Sir Willlam Fairbairn, the distinguished English englneer,
whose portrait we give herewith, died on the 18th of August
Iast, at the advanced age of 85 years. One of the first to
undertake the construction of Iron vessels in England, thus
aiding in founding s manufacture in which that country has,
nntil Iately, maintsined an unrivaled supremacy, the first
to substitute iron for wood as shafting for cotton milly, the
Inventor of the riveting machine, the author of experiments
and works which have changed the whole practics of iron
construction: to few men do the engineering profession and
the great metal Industries of the world owe so Iarge a debt,

The record of the long and useful life, now closed, shows,
during early years, that persovoring struggle against limited
meann and humble birth, which has characterized the initinl

| efforts of wmany of the most famous men,

Born In the year
1789, at Kelgo, on the Tweed, his sole education consisted of
such rudiments as were taught at the parish school. With
a knowledge of writing and arithmetic which is described as
“imperfect,” he ontered upon an apprenticeship as an en-
gine wright, In the Percy Maln Colllery, and when his time
bad expired worked for two years in London as n journey-
man,  Travel In those dayn was n necessary part of every
workman's education, and Falrbairn availed himself of op-
portunities to visit various portions «f the kingdom, work-
ing a short time at every place, and, while not neglecting his
books, posting himself thoroughly in every particular of the
practical portion of his trade,

About the year 1817, we find him settled in Manchesterin
partnership with Mr. Lillie, founding a firm which steadily

progressed and became known as the leading machine ma-
kers of thecity, From this period, it appears, date the in.
vestigations and inventions which eventually rendered their
suthor one of the greatest of modern engineers. With the
limited space at our dispoesl, it is impossible to review all
thewe works In detail, nor is it necessary, sinca the published
reports of the English scientific gocieties of the period and
Fairbairn's own volumes contain the full desoriptions, One
of his earliest inventions was that, already alluded to, of sub-
stituting iron for wood as shafting in cotton mills, and the
introduction of lighter and improved machinery in factories,
more simple than the contrivances then in use. These mo-
difications resulted not only in the reduction of the cost of
machinery, but allowed of speeding the same from 40 to 160
revolutions per minute, Then followed the Introduction of




00 of mmoke, Improvoments of
ur In millstoves, the adoption of & better
nunpe and the use of ventilated buckets in
In, the Invention of the riveting machine, and,

the Introduction of improved architecture

Experiments upon canal boats engaged Fairbalm’s atten-
tion In about the year 1821, and through these researchos ho
wis lod 1o examine the sdvantages of iron for the conwtruc.

tlon of veasels. Ono of his oarllent sttempts was the bulld.
ing of & small lron ship, which was set up at his works and
carted throngh the streets of Manchestor to the water, His
experimoents thus bogun resulted, five years Iater, in his do-
velopment of iron construction o ships of the largost claws,
at Millwall, Londen, on the premises afterward occupled by
Mz, Scott Russell, Here more than one hundred vessels wero
bullt by Fairbalro's frm, ranging from frigates to wmall
bosts. It Is to Fairbalrn that we owe the repeated enforce.
ment of the fact that a ship (s, in many respects, to be re
garded as a huge beam or girder,

In conjunction with Mr. E. Hodgkinson, the subject of our
sketoh conducted s series of experiments, resulting in the
determination of the comparative strengtha of hot and cold
blast iron, of the tepacity of boller plates of various thick
nesses, of \he best form of section of cast iron beama, of the

reaistance of hollow tubes to outaice pressure, and also in i"" . the Lransfaston of*.....i#

the general use of wrought iron plawe girders in ordinary

building operations. One of the first edifices ever constructed | {s1bonic acid ax 8 motor. .,
of iron was a corn mill, manufactured in 1888 by Falrbaim, | Cistern, construcnng s......
the castings, etc., of which were sent to Constantinople, | Conl. cohsumption of. .
whers it Is still standiog. o T - L TR

Mr. Fairbairn's experiments on tubes were conducted du- "“'"'";'.'?vr??vj':."ui‘v;:“-it‘cbbu'n'.II Eg Y

ring the erection of the celebrated tubular bridge over Menai |
Straits; and although considerable controversy was engen-
dered at the time, the original plans of Robert Stephenson
were modified in accordance with the results, Stephenson
suggested a circular tube supported by chaing, but Falrbairn
found that a rectangular structure, strengthened by a peries
of cells at the top apd the bottom, and suspenped, without
supports, from pier to pier, was best adapted to the stipu-
Inted conditions.

Sabsequently to this period, Mr. Fairbairn made research-
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Mr. Fairbairn was one of the founders and afterwards Pre-
sident of the British Association. His published works, be-
sides a large number of papers on special subjects, are:
*Iron, Its History and Manufscture,” “ Mills and Mill Work,”
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‘““ Application of Iron to Bulilding Purposes,” ““Iron Ship
Baoilding,” and three eeries of ** Useful Informstion tor En-
gineers,” all standard volumes of reference. He was a cor-
responding member of the Institute of France, a Chevalier
of the L:gion of Honor, and & Baronet, the last named honor
being conferred upon him in 1809,

NEW INDUSTRIAL RESOURCES OF FRENCH COLONIES.
A French commission has recently carried on extensive
investigations into the resources of the colonies of France,
with & view of determining as to whether cartain indigenous
productions can be utilized for industrial purposes., From
the results elicited, It appears that active measures will be
taken for the introduction of some products and for the cul-
tivation of others. Special attention is to be given in the
Réunion Islands to the cultivation of vanills. Plantations
are established, which will be renewed overy ten yeurs, and
are designed solely for the propagation of healthy slips for
distribution, it belng hoped that, by this mesns, the gradual
disappesrance of healthy plants may be checked.
The Tahiti Islands furnish the finest varicty of mother of
pearl now known; but commerce therein is at present car-
ried on by Eoglish and German merchants, French govern-
ment officisls have been supplied with funds, and efforts will,
through them, be made to establish a French trade, both in
this substance and in tortoiseshell. Ramie is found in
large quantities in Tahiti, but is to> costly a production to
figure in commercs. Another variety, also adapted to tex-
tile manufacture, has been recognized in the Antilles and in
French Guisps, The crop averages about 3,420 pounds to the
acre, the white fibers being some 6 feet in longth, and worth
18 cents per pound, This yleld per acre is superior to that
of sugar. The enp of the balata minusops, or Gulans gutta
percha tree, wan rejected, In 1867, ns valueless, on nccount
of the frinble properties of the resulting product, and the
reeinous effervencence which appeared thereon. Some frag-
ments of the plates employed in the tests have lately sgain
boen experimented upon, and the materlal is now found to
porseas all the qualities of good gutta percha, The former
defects were due to bed prepurntion, Further investigations
into this product will be inaugurated,
The commiseion hns also found s large deposit of yalusble
fertllizer in the bones of the cod from the fisheries of St.

Plerre snd Miguflon. The remsins are rich in phosphate of
lime, and contaln 21 per cont of ossein,

JUMPING OF UAs FLaME —This is caused by water con-
denging in some low place in the fittings. Have the pipe
eut, and & T pisce put in, with & small tap,so that water mny
be let out before turning on the gas,

THE TORPEDO PRACTICE AT NEWPORT.
The torpedo practice during the recent fleet drill at Key
West, it will be remembered, was not exactly of a nature
calculated to impress the public mind with a sense of the
tremendous destructive force of bags of powder poked out
on the ends of sticks; and consequently, gince that time,
slurs upon our naval torpedo system have been more fre.
quent then commendations for the efforts of the very zeal-
ous corps of officers, who, for several years past, have been
quietly working and experimenting, at their station on the
bleakest of the islands in Newport Harbor. With the pub-
lieation of the excellent results of the recent trinls at New-
port, however, the cloud which has obscured the labors of
the experimenters is dispersed ; and we must admit that, in
lieu of sticks and powder sacks, the torpedo officers, Pro-
fessor Moses Farmer and Lieutenant John P, Merrell, have
developed for us & menns of warfare of terrible efficiency.
The recent trinls took place on successive days, in the
presence of a congressionnl committee, and a Jarge concourse
of spectators. The initinl experiment was the explosion of
n ground torpedo of fifty pounds of powder enclosed in an
iron-cased shell, This was blown up by Professor Farmer's
dynamo-eloctric machine, Two fifty pound torpedoes were
then fired by the contace of a boat with the circuit closers;
und the blowing up of apparatus improvised from ordinary
water breakers followed, to show how easily these destruc-
tive weapons could be constructed from the simplest ma-
terinls, and without special machinery,
The plane table wis used in the explosion of a three hun-
dred pound torpedo, the current being established at the in:
stant the approsching vessel was seen through properly ad-
justed sights. A column of water, two hundred feet high,
marked the tremendous violence of the escaping gases. An
nttompt was made to blow up an old hulk, by the ald of
submarine torpedoes; but through some mul adjustment of
the latter, the vessel, though badly damsged, was not de-
stroyed. An excellent feature of the operation was, the
firing of & torpedo through a mile of cable, the main object
bolng to show that this means of offense or defense could b
safely carrled on beyond the range of the enomy's fire. An
explosion ot 500 igniters simultancously, proving that sev-
eral mines could readily be blown up st once, concluded the
experimonts of the first day.

An old oconl schooner formed the objective point of the
second day’'s operations, the interest of which was greatly
hightened by the participation therein of the new ironclad
torpedo bont Intrepid, This vessel In & pmall steamer, built
oxpressly for torpedo manceuvering. Sho stenms st n rate
of about nine knots per hour. ''he hulk bewng stationed

“ [ quantitative aoalysls, the spectroscope must form an suxil.

51 | than this amount the center of the solidified mass is richer

126 | melted, carefully stirred, and allowed to wolidify, was found

] ting off those portions which varied from the required stand.

[SEPTEMBER 5, 1874.

out In the stream, the Intrepid bucked astern for about a
mile In order to get good way on, and then rushied shoad at
full speed. The Harvey torpedo, which she towsd on her
starboard nide, was brought in contaet with the hulk and,
at the instant of touching, fired by an electric fase, xmusli.
ing fn n huge hole in the vessel's side. Immedistely the
Intrepld dashed up for a second teinl, and this time exploded
s spar torpedo, rigged out from her port side, directly under
the bottom of the fated eraft. A fearfal oxplosion, followed
by the hurling nloft of grest fragments of wood nod massey
of water, showed that the woapon had done its work. The
nhilp was literally torn to pleces, leaving but & few large
portions drifting about, A second torpedo blew these out
of existence, and the total disnppearance of hulk marked the
closs of, probably, the most wuccessful extended werios of
torpedo experiments conducted ynder naval suspices in this
country,

RECENT METALLURGICAL RESEARCHES,

Some facts of interest to metallurglets, in gold and silver,
are to be found In & recent memorandum of Mr. Chandler
Roberts, chemist to the Britigh Mint, We learn that the
upectropcopie amsnyn, begun lasl year, havo beon succossfally
prosecuted, giving results that prove that, for purposes of

inry of the highest value, It is stated that differences of
componition amounting to less than 41y part may thus
be determined.
Mr. Roberts quotes the interesting results obtained by M.
Serol, of the Paria Mint. This chemist finds that, while a
sllver copper alloy containing 71'808 per cent of the former
metsl is homogensous, in all alloys containing more silver
than the Interior, A masn of 112 ozs, of silver copper alloy,
not to be homogeneous. The silver accumulated nt several
points, not beariog any spparent relstion to the geometrical
form of the mass. A homogenoous plate was at Iast obtained
by nusnying all parts of & plate of standord silver and cut-

ard. Perfectly pure gold was obtained by reducing the
chloride of gold with oxalic acid and fusing in a clay cruci-
ble with bisulphate of potash and borax. The electroiysis of
cyanids of gold and potassium gave a product containing
0999 of fine gold in 1,000, while reduction of the chloride
with sulphste of iron and subsequent fusion gave only
00985,

D A—

PROTEOTION FROM LIGHTNING.
During & recont thunderstorm in the village of Trumbull,
Cono., s family of three persons, husband, wife and child,
who had taken refuge on & feather bed, were instantly Killed
by lightning; the house had no rods, In the same village,
during the same storm, s dwelling house, which had two
lightning rods upon it, was seriously damaged. Several of
our readers, who have seen the accounts of these disasters,
sud others who cite analagous examples, have had their
faith in feather beds, ss & place of safety during thunder
storms, severely shaken; while some of them would fain
believe that lightning rods serve to destroy rather than to
preserve life and property. We sre asked to print some-
thing upon the subject; and we cheerfully comply, premis.
ing, however, that there is little that is new to be said, and
that the subjoined information bas for the most part been
heretofore reiterated in our columns,

ARE FEATHER BEDS A PROTECTION FROM LIGHTNING ?

Feather beds are not a protection from lightning, and the
popular belief that they are, doubtless results from a mis-
apprehension of the laws that govern the passage of elec-
tricity. The human body isa better conductor of electricity
than feather beds or other objects ordinarily contained in
the apartments of dwellings, and therefore,a priori, when
the lightning enters an apartment, the human body is like-
ly to form one in a chain of inductions, determining the
path of an eloctrical discharge, unless better conductors
are in its vicinity to divert this action.

WITAT 1S THE SAFEST PLACE DURING A THUNDERSTORM !

The only place of absolute security in a thunderstorm is
an iron building; or next in safety is a building properly
protected by lightning rods.

Houses constructed entirely of iron manifestly stand in no
need of lightning rods at all, becauge the electric fluid, on
striking so good & conductor, would rapidly diffase itaelf in
all directions and flow into the ground, provided, of course,
that the construction of tho building is such as to sllow its
free encape.

ARE LIGI'TNING RODS OF ANY REAL VALUE!

Unquestionably they are, Examplosare numberless where
the lightning has been seen to {all upon the rods of buildings
and descend harmlesaly to the earth; while the faotis un.
disputed that the principnl damages suffered from lightning
are in connection with bulldings that are not provided with
conductors. Notwithstanding these facts, some people are
apt to be indifforent whether their houses and stores are
provided with lightning rods or not, and are slways ready
to give an example where some building so provided was
strack in spite of its protection. Such cases are quoted by
the old fashioned ** practical men " with much satisfaction,
because they hail in them what they are pleased to call the
victory of their sound common sense and the discomfiture
of the sclentific man. This clags is, however, rapidiy dimia-
ishing in nambers under the influence of the extonsive diffa-
slon of scientific education among the people.

1t may be woll 10 nssure unbelisvers that tho officacy of

the lightning rod is no longer an open question,and that any
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falluren are attributable to bungling or ignorant econstrue
tion. It would be nn easy mattor to multiply atatiutios In
proof of the sssertion; but nono would carry with them
more force than the followlog statement obtained from the
records of the British navy, by Sir Snow Harrls, F. R. 8 :

“Betweon 1810 and 1825, before rods were introduced,no loas
than thirty-five sail of the line and thirty five frigates and
smaller vessels were completely disabled ; and In 200 cases ro-
corded, 800 seamen were either killed orinjured, When the
lightning rod was introduced, overy mast was furn'shed with
a capacious conductor permnnently fixed and conneoted with
bands of copper passing through the sides of the ship under
the deck beams, and with large bolts leading through the
keel and keelson, and including, by other connections, all
the principal metallic masses employed in the construction
of the hull" (Harris). Since the adoption of thisarrange:
ment, ** it appears that damage by lightning has positively
vanished from the records of the navy.”

In England, the various telograph companies wsuffered
serious damages by every thunderstorm, by the destruction
by lightning of their poles. The poles are now provided
with small lightoing rods, aud all damage has ceased,

In this country the Western Bolon Telegraph Company
has suffered in the ssme manner, espec'ally, says a recent
number of the Journai of the Telegraph, " upon the plains
and prairies,where every lightning storm formerly shattered
and destroyed more or less of our poles, but which are now
fully protectoa by a conductor (No. 8 wire) placed on every
fifth pole. Wherever telegraph poles are provided with such
lightning rods, all damage is pravented. Where the poles
are not provided with rods, damage ensues,

WHAT IS THE PROPER SIZE AND MATERIAL FOR HOUSE
LIGHTNING RODS !

According to the best authorities, a copper rod of one Inoh
in diameter, or an equal quantity of copper under any other
form, will resist the effact of any discharge of lightning
hitherto experienced, Taecopperrod is therefore the safost
and beet material that can be used, but it is expeasive. Iron
rods of one inch in diameter are very commonly used, and, if
pointed with solid copper and properly put up, are effica-
cious in the great msajority of cases. The particular form of
the rod makes no difference. It may be round or square,
twisted or hollow, composed of one solid plece or mado of
wires twisted togetber. Itis the quantity of metal con.
tained in the croas section of the rod that is of value, not
the form.

WHY SHOULD THE ROD BE POINTED?

The reason for termivating lightning rods in a point is as
follows: When a thunder cloud highly chargsd with posi.
tive electricity comes up, it repels the positive electricity of
all bodies on the surface of the earth coming within its in.
fluense, and cauves negative electricity to accumulate in
them. This s called induction, and it always takes place
before s discharge. Now it has been discovered that, when
electricity is accumulated fu s body in this maoner, it can
most readily escape by sharp points because in them it meets
with the least resistance. A lighted candle held near the
prime condactor of an electrical machine furnished with a
point will be pearly blown out by the current of air pro-
duced by the escape of the electricity, L'ghtning rods are
therefore provided with sharp points to allow the accumu-
lated negative flald to pass off readily into the air and neu.
tralize the positive flaid of the thunder cloud.

HOW SHOULD RODS BE MADE AND APPLIED?

The object belng to make so good a passage for the light
ning to the ground as to remove all danger of its lesping to
some conductor in the house, the greatest care must be taken
not to have any break in the condactivity, As it Is incon-
venient to manufacture or traosport the rods in one plece,
the different parts must be in Intimate connection when they
are put up; it is beat to bave them soldered and the joints
protected from the air and moistare.

The point of the rod ehould be extended a little above the
chimpey or highest part of the bulldiog, and sbould be
fustened in contact with the bullding by staples or cleats.
Glass losulators sbould not be ewployed. It makes no dif
ference in conductivity whether the rod is painted or not
printed,

No building can be #aid to be properly rodded or protected
against lightning, unless the lower part of the rod or ter-
miosl under the ground Is msde quite extensive. The ex.
tremity of the rod should connect with masses of good con-
ducting materialy, such as old iron, or lion ore, or coke, or
charcoal, Iaid iu trenches, or the rod itself should be elongs
ted, sunk deop In the ground, nud earried & conslderable
distance from the bulldiog, and put in connection with
water or molat earth if possible. Thegolden rule for safoly
is: *“ Provide the largest possible area of conducting surface
for the terminal of the rod.”

TOOK TO YOUR TERMINALS,

A lightning rod which s not proporly connected with the
oarth Is quite daogerous, 'The very common method of
morely sticking the lower end of the rod down into the dry
earth near the wurface of the ground {s bad, and endangors
the bullding, because dry enrth s such s poor conductor,and
the nmount of rod surface in contact with the earth is wo
small.  Under such conditions, s portion of the electris cur
rent will be likely to find an essier path to the earth, through
the bullding than through the rod ;and s part of the electricity
will thorefore lenve the rod strike luto the bullding,and down
In varlous directions Into the eurth, making havoe as It goen,
An nmensure of prudence, house owners sbiould look to the
tarminala of thelr lghtoivg rods, and place there a consid
erable amount of the conductiog materials sbove named,

Scientific Dmevican,

——

wino unsnfo, will be rendered compuratively wecure from
damage by lghtnlng,

An an olectrleal conductor, well burnt chiarcoal ranks next
to the metals. Matallic ores come next to charcoal, Water
and molst earth, which are so frequontly recommended as
terminals for lightning rods, sre among the poorest of con-
ductors,

One of the best protected bulldings that we have heard of
In that of Mr, John Koox Bmith, an intelligent English mer
ohnnt resldiog at Biogapore, His couotry house is bullt on
& prominence, upon & bed of lron oro, with which the houss
lightniog rods are mado to communicate, The lower ends
of the rods thus have a very extensive conducting surface,
and the protection afforded ia connidered perfect. Thunder
storms and lightning strokes are very frequent, but the
house has never been Injured,

FROTECTIVE AREA OF RODS.

It was supposed to haye been established by Charles and
(ay Lussac that u lightning rod protected an aren whoune
radius was double the hight of the rod extending sbove the
bullding, but this rule is no longer reliable by reason of the
extonnive use of metals In the shape of pipes, etc., in the
construction of the bulldiogs of our day,

WATER AND GAS PIFES SHOULD BE CONNECTED WITH THE
LIGITNING 1ROD,

When slectriolty finds several paths to the ground, it will
prefer tho best, It is trae; but some portion will algo pass
along the poorer conductors. If, therefore, any metallic
substances lie within the area supposed to be protected they
are in danger of balog struck. This Is ospecially trae where
the lightoiog has a chance to jump to the gasand water
pipes of & building, It is & good plan to connect these pipes
with the lightniog rod; if the rod 1s struck, the electricity
will then have an excellent path into the ground and will be
rapldly diffused over the vast underground network of pipes
The danger to thu Inmates of the house of being struck
from these pipes isless than that of recelving a shock from
the powerful induced currents, liable to be developed in
them, if unconnected, during s thunderatorm.

15 MORE THAN ONE ROD USEFUL?

The more rods on a buildiog the batter, especially if all
are connected with onch other near thelr upper ends,
Multiple lightning conductors are useful because each one

they will be able to carry it between them, but what is more
important is this: The less the total resistance of the con.
ductor to earth, the more cartain is it that no other, unde-
sirable line will offer an approximately good path to the
enrth, and so get a part of the flash. Thus, suppose a single
rod whose resistance is 1, and that n series of bolts, hinges,
gutters, stove pipes, ete,, offers another line (passing per-
haps through the walls of the house or the body of its oceu-
pant) whose resistance is 2. Now, under these conditions,
s flash would be likely to divide itself, and while § would
go safely down the rod, § passing along the other line might
burn the house or kill the man. Bat if two rods were con
nected, the resistance in this line would ba bat half, hence 4
would take this rond and but } tend to go by the other.
Aguin, the less the resistance of any line, the higher the op-
posite charge developed in it by induction, and hence the
greater its attractive influence, leading the discharge to pre
fer it as s path. This bears npon the importance of connecs-
ing all accidental lines of conductors, such as gas and water
pipes, with the lightniog rods. Insulated, these are opposi
tion lines, soliciting the lightning to come into house and
traverse them ; connectad, they help the rod as we have seen
to get and keep the lightning outside.

METAL ROOFS, GUTTERS, LEADERS, AND WATER TANKS
SHOULD BE CONNECTED WITH THE LIGHTNING RODS,

Finally, in the way of general advice, we would say: Con.
nect all your lightning rods together, and also to your iron
tank, and water, gas, or other pipes, not by separate connec
tions, but #o that there is some connection between all,which
coonection should bs as Aigh up as possible. 1f you have a
metal roof, connect all rods with it. If the roof is not of
metsl, then connect your rods together by weans of a good
sized conductor running along the ridge of the rogf. Bear
in mind tbat, to carry off the heaviest lightniog flash known,
a copper rod oue inch In diameter Is not considered too large;
and though of course such flashes are of very rare ocour-
rence, they may come. Hence the great value of uniting
your different rods high up.

THE ELECTROMOTOGRAPH.--A NEW DISCOVERY IN
TELEGRAPHY,

Within the past few days, we have had under examina-
tion, in practical operation in our office, a novel electrle
telegraph spparatus, which presents some very remarkable
features, and promises to result in the creation of an entirely
now and advantagoous system of telography, It ls the dis.
covery of Mr, Thomas A Edison,of Newark, N. J., who Is
well known an o telegraph engioeer of the highest ability,
and the Inventor of a larger number of electrionl devices,
probably, than sny other person living. IHis improvements
are employed upon all the various telegraph lines in this
country.

The present discovery relstes to that form of apparatus
known as the automatle or chemical telegraph, in which sig-
uuls are made and recorded by causing the electriclly to pass
through paper, the Iatter beiog saturated with s ebemioal
mubstancs, which cinnges in color when the current nots,
Linos, dote, sod dashes are thus produced with grest facll.
ity, I the ordioary working of this form of telegraph, the
eluotricity Is sent over the line wire by a key, in the usual

By adopting this slmple sxpedlont, many bulldings, othor.

wannor, and posses through a pen, stylus, or lever, which

helps the others, and if the discharge is too great for one.
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hias no movement, but slwply resta upon the paper, the Iat”
tor belog moved by & welght or clockwork, No magnet
and armature are used,

The salient feature in Mr. Edison’s present discovery In
the produstion of motion and of sound by the pen or sylus,
witbout the intervention of & maguet aud armature, By the
wotion thus produced, be works any of the ordinary forms of
talegraph prioting or soundivg instruments or relaye, sud I8
ennbled to send messagen, by direct trapnoiisslon over thou-
pands of miles of wire, at the highest ap<od, without re-wri-
ting, delay, or ditficulty of avy kind. More than this, his
spparatus operates in a highly effective mannsr, ander the
wenkest electric currents, and Le is able to recelve and
transmit messsges by currents 2o weak that the ordinary
msagnetic instruments fail to operate or even give an lodiea.
tion of the passage of electricity. Thas, when the common
lnstraments stand still, owing to weakoness of curreot, the
Edlson t:legraph will be at work up to Its fullest expacl y,

The suthor has baptized his discovery the Electromoto-
graph, which is, perbaps, a8 god s title as could be adopted,

We subjoin the followivg original notes by the author,
which explain the peculiar principle that lies at the base of
his discovery. These notes, we are confident, will be read
with very general interest.

[0 the Editor of the Bolentific American !

In my new system of telegraphy, it would seem that
power was cbtained or that electricity had beeu passed iuto
s new mode of motion, as witn magnetism ; but this is only
apparent, not real, if I understand it right.

The electsicity, acting by electrolysis, changes the nature
of the surface of the paper, either by depriviog it of some
constituent, or the hydrogen, in conjunction with the metal
and paper, form substitution compounds, the surfaces of
which are smoother than the paper in its natural state, in
the manner that the surface or rough paper is wade swooth
by dipping it into sulplhuric acid. The strangest thing con-
nected with this phecomenon, however, is this :

In tryicg to ascertain what caused the lever to move,
whether it was by 1educing the le-d by hydrogen to & finely
cividea powder that acwd as a lubricant, or whether the
nature of the surface of the lead were cbhanged by the ab-
sorption of hydrogen, like palladium, or whether the effect
were due to the effort of the gases to escape from under the
lever: 1 was Jed away from these notions by finding that
platinum, with sulpbate of quinine, will hkewise show the
movement. It then struck me that the nature of the paper
was chaoged by the electrolysis. To test this, | had a long
message received over the Automatic Telegraph wire from
Washington (this wire ruos in my lsboratory at Newark),
and recording the same on ord:.nary chemicaily prepared
psper. The speed with which the messsge was sent from
Washington was about 800 words per ninute, and the color-
ations forming the dots and cashes were rather fsint. I
then passed the strip into the electromotograph (I use this
name for the want of a better one), the colorations being in
a direct line with the lead point. On rotstion of the drum,
and when no colorstion was under tha lead point, the lever
was caried forward by the zormal friction of the paper.
But the moment a coloration passed under it, the lead point
slid upon the paper as ugoa ice, the frictioa was greatly
reduced, and the lever moved in an opposite direction to the
rotating drum.

In experiment, no battery was connected to the instru.
ment. This proves that electrolyfis produces a change in the
nature ot the paper.

I afterwards fou d that, if a tin pen were used to receive the
message from Washington, although no marks were seen,
the paper appearing unchanged, yet, on passing the paper
through the instrument, the movement of the lever was
mose marked than before KReceiving the message with a
lead pen did not give so good results, slthough lcad is the
best when used, standing st the head of the twelve me:als
tried. The pext is tlnflium. On paper moistened with
aqueous solution of pfrugnllic rcid, tin is as good as thal-
lium, Of sll the solutious yet tested, potassic hydiate has
been found to give the most marked resalts. The second
best is sulphate of quinioe. Third, rosaniline oxidized and
discolored by nitrous acid,

A peculiarity of the quinine solution is that platinum
shows an action, and shows it when either oxygen or bydro-
gon is ovolved on its surface. With hydiogen the friction is
lessened, as with all other metals ; bus with oxygen the ire-
tion is increased. This is so with all the wetals subject to
oxidstion ; but it appeared strange, at first, that it wouia show
with a metal upon which the nasceat gases had no effect.

With a lead polct and a s lutioa of the disinfectant Known
as bromo-chloralum, the evolution of hydrogen lucreases she
friction of the paper enormously.

Silver seldom shows a movement with any solution ; and
when it doss, it is very weak.

Sulphuric acid shows least movement with any metal,

It appears to bea matter of indifference as to the charecter
of the metal used for the drum, which acts as one of the de-
composing electrodes. Consldering that the lever will close
s socondary cirouit under the great pressure used ugon the
lover, It sensitiveness to electricity Is wonderful. With a
delicataly constructed machine, moved by clockwork, which
I have nearly finishod, 1 have succeodod i obtaining & move-
ment of the lover, sutliciont to close the local circuit with a
current (through one million ohms, equal to 100,000 miles of
tolograph wire), which was insufficient to ciscolor paper
molatenod with potassic lodide, or move an ordinery salvan.
ometer needlo, Messagens may bo read from the sound of the
lever, when the most delicate telegraph maguet shows no
gurrent,

The uses of this instrument aro wany ; in fact, it gives an
ontiro now system of telegraphy,

At vo socondsry ourronts aro generated, ax with an elec
tromagnet, to hrovonl the Instant magoetizetion or demsg-
notlsation of the iron cores, and electrolysis boing ivstantas
neoun, it is obvious that the lever witl respond to signals
transmitted with great rapidity, | have suceeeded in trans
terring siguals from one elicuit to another at the rate of 630
words por minute; hence {6 may be used to repeat the rapid
llﬁ:\-ll of the automatic telugraph into secondary cironits,

y at'aching an ink wheei to the extrowity of the lever,
opposite a continuous atrip of paper moved by olu_ck-m:‘. '
nicasngon transmittod st a speed” of sevoral houdred

or minuty may bo rocorded in fuk, By atts Toal
g‘"’“" to the "'l,’"u points, and :ddlu yn:mo:om:fo" W
it may bo used as & Morse relay to m{ long lines of te
T. A, Episox,

h,
‘nlfowuk, N. J,, August, 1874,
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THE TRANSFUSION OF BLOOD,
The idea of returning to an animal blood which has been
1ost, ar, rather, of replacing the vital fluid which hes dis:
appeared through the effects of increasing age or the ra.
vages of {llnoss, by transfusion from the veins of another
animal in full health, was known to the ancients, It Isde.
geribed In the * Metamorphoses " of Ovid, and repeatedly a)-
luded o in the works of the old alchemists, who believed
that, by such means, perpetual rogeneration of the body
might be accomplished. Toward the middle of the seven.
teenth contury, the subject appears to have enlinted the at-
tention of French physicians and philosophers;and in the
month of June, 1067, experiments, which previously had
been frequently practised successfully upon the lower ani.
mals, were forthe first time tried npon man. Fight ounces
of the arterial blood of & Iamb were injected, by Denis, into
the veins of a child. Subsequently calf's blood was trans.
fueed into the blood vessels of a maning, who shortly there-
after regained his reason. While, starting from theso at-
tempte, the operation was again and again repeated, some
times successful, sometimes the reverse, until it became com-
mon in the practice of almost every French physician, Too
common, however,—whether throughthe rude means em.
played for forcing the fluid into the veins of the patients, or
whether from the lack of skill on the part of the operators,

or, more probably, a lack of caution on the part of the lat- .

ter, due to supposed familinrity with all the consequences of
the operation—for accidents soon became more frequent than
successes. In the course of a few months, failures became
the rule and cures the exception ; the people became alarmed,
and Snally, In the beginning of 1608, the Parlinment of Pa-
ris proscribed the practics, and the fulminations of Rome,
closely following, effectually arrested any further investiga-
tion and experiment. The physicians, however, carefully
preserved and printed their records; and from an old tres-
tise, called the Clgamatica Nova, printed in Brandenburg in
16867, we reproduce an engraving showing how, in those
days, the operation was performed, Opening a vein and in-
serting the end of & common syringe constituted the whole
process, in marked contrast to the delicately adjusted instru-
ment= and careful measurements now employed.

For a century the subject was abandoned, to be taken up
again, however, at the Iapse of that period, by Harwood,
whose researches showed that blood could not be transfused
from one suimal to another of different families withoot kill-
ing the Istter withins few days after the operation. From
this dizscovery date the modern investizations, which have
culminsated in the acquisition of knowledge sufficient to ad-
mit of the safe practice of transfusion of blood from man
10 man.

The early experiments of Denis, and of others subsequent-
1y, wounld seem 1o negative the above mentioned truth, but
the details of the operations, a8 harded down, are very de-
fective, and in some instauces it isknown that individuals, at
first benefitted by the transfusion, subsequently died from its
offects. There in certain evidencs, however, that death was
repeatedly caused by transfusion between widely differing
animals. More modern experiments, especially those of
Prevost and Dumss, prove that the blood of calves or sheep,
injected into the veins of & cat or rabbit, is fatal, and mam.
mifers inoculated with the blood of birds rapidly succumb.
On the other hand, Lower has shown that the fluld from the
veins of one variety of dog acts beneficialiy upon another
dog of different characteristics; and from the experiments
of Milne-Edwards and Lafogd, of still
Iater date, it appears that it guffices for
the two animals to be of the same nata-
ral group, although belonging tu distinet
species. An ass, for example, whose
blood was nearly exhausted, was re.
animated perfectly by the blood of a
horse

If itis trur, then, ss facts demon-
strate, that, in the case of man or other
anlmal whose life is almost extinct
through abundant hemorrhage, revivifi-
cation msy be gained by traosfusing a
quantity of blood much less than that

lost, it becomes an interesting matter to
determine 1o what elementa the liquid
owes iia reanimsting properties, Pre.
vost and Dumas show that an injection
of seram—that s, blood deprived of
fibrin sod globules—Is utterly without
effect. On the other hand, blood econ.
taining the globules, but in which the
fibrin has been destroyed by agitation,
gives sropg rovivilying results, and
hence, as extended Investigation has
abundantly shown, the perfect globule
in absolutely indispensable

In order to comprebend the hurtful effect of the blood of
widely differing creatures, as above alluded to, It s neces
sary o take into considerntion the greatly yarying shape of

the globules 1n the blood of varlous vertebrates The an

dismeter 0 0015 inch, No. 0, globules of ammocootin, dinm_
etor 0°0004. No. 10, globules of proteus (spocies of batra-
ohian), dinmeter 0°0048, a, in all the figures, indicates front,
and b pide, views,

The results of Inter investigations prove that the blood of
mammifers may be injected into man without producing
hartful effects, #o long as the red globules of the animal do
pot differ greatly in form and dimensions from those in hu-
man blood, If the globules become dissolved and soon dis
appear in the organism into which they are transmitted,
they nevertheless produce advantageous though not perma.-
pent results, It would geem, then, that, when human blood

is unattainable, that of animals may bo used,

Dsasiftr.  \- -

THE TRANSFUSION OF BLOOD, A. D, 1667,

The mode of performing the operation at the present
time is graphically depicted in the large engraving on the
opposite page, extracted from a French contemporary. The
young woman represented as receiving the blood was a ser-
vant, twenty-two years of age, who had become extremely
exhausted through hemorrhage and overwork. - She was re-
ceived into the Hospital de Ia Pitié, in Paris, and the trans-
fusion was accomplished by Dr, Béhier from the arm of Dr.
Strauss. The aspirator ueed was po arranged that by no

posaibility could any air enter with the blood. The Istter

BLOOD GLOBULES. MAGNIFIED,

was sent into & cup from the veins of the donor and collocted
in the lnferior part of the instrument, whence it was pumped
by a sumall piston worked by a handle, It was then forced

throngh a eanuls fnto the velos of the patient, The lostro-

account of hin treatment of an invalid woman, forty years
of age, whose pulse was wonk and jrregular, and at times
impercoptible, He sayn: ‘I abstracted, by means of the
aspirator, four ounces of blood from the median basilic of a
healthy man, TlLeblood thus obtained wan Injected into the
cophalic veln of the patient, In a few momonts nho ox.
pressed horsolf an feeling better, There was an fmnmediate
and markod improvement in the volume and foree of the
pulse. This was so perceptible as to be noticed by all pre.
gent, and prevented me from transferring any more blood.
The next morning I found her pulse still improving and her
general condition excellent,” The patient subsequently re-
gained her strength and recov‘nred.

Testing Colors r;r thelr Fastness,

For this purpose, Professor W. Stein gives the following
gchedule of directions:

Red,—A small sample of the yarn or fabric is boiled first
in ponp water, which ahould not affect the shade and become
but slightly tinged itself; secondly, In lime water, which also
should neither affect the shade nor extract it. These tests
are suflicient to demonstrate the presence or absence of log-
wood, sanders, and aniline, ,

Yellown,—Boil samples successively in water, alcohol, and
lime water. Shades which are not fast enough tinge the
water and nleohol sensibly, and turn the lime water red.
Annatto and turmeric are the most fugitive yellows; fustic
is a little faster,

Bius.~1. Boiled in slcohol, a fast blue should not give a
red, purple, or blue liquid. 2. Boiled in muriatic acld and
water, or aleohol, the liquid should not turn red, nor should
the ehade on the yarn or fabric change to red or reddish brown.

Purple.—The only fast shades of this class are those de-
rived from combining a vat blue or indigo carmine blue with
cochineal, and the madder purple. Boiled with dilute alco-
hol (one half water), and left to stand ten or fifteen minutes,
fast purples suffer no change; nor should they turn brown
or reddish brown when boiled with dilute muriatic acid.

Orange.—Boil in water;if it becomes yellow, reddish yel-
low. or red, the dye is not fast. If the water remains un.
changed, boil in alcohol, which ehould likewise leave a fast
orange unaltered.

Green.—Boiled in dilute alecohol, it should mot color it
blue, green, or yellow ; muriatic acid should not be colored
red or blue.

Drown.—1It is very difficult to test these for their fastness.
Boiliug water should not change them to red; when steeped
in aleohol they should not become yellow.

Black.~Boiled in water and hydrochloric acid, they should
not be yellow,

o
-

Prevention of Waste In Manufactures.

In the economy of trade and manufsactures, there is no-
thing more interesting than the prevention of waste, or the
discovery of a way by which waste material may be turned
to a profitable use. A remarksble case In point has recent-
ly occurred. In the manufacture of the beautiful blue and
violet dyes that make gilken textures and the wearers thereof
look so beautiful, there has slways been produced a large
quantity of dark colored substance, known among chemists
as Hofmann's gum. In some sniline dye works the accumu-
Jation of this refuse amounts to hundreds of tuns, and bas
long been a hideous burden. But recently Mr. J. Spiller, a
member of the Chemical Soclety, has discovered that, by the
process which chemists describe as destructive distillation

blue and violet dyes, quite as good as
those extracted in the first instance, can
bs got out of this gum ; and so, as if
by magic, the hideous heaps, now lying
on the outskirts of many chemical
works in Eogland and on the Con-
tinent, become as valuable as gold
mines, and enterprisiog chemists reap
the reward.

Another instance is reported from
Cornwall. The drainage of certain
wines there is discharged from a great
pit, and flows into the sea. A fow en.
terprizing individuals rented a plece of
waste Iaud at the outfall, dugn few
cateh pits, into which the water poured
aud threw down asediment ere it final.
ly escaped. This [sediment is ocher,
useful for paint and many other pur-
poses, and the quantity collected in this
slmple way, in one year, was about
2.000 tuns, worth from £2575t0 85 a
tun. These econominers, however, have
lot some of thelr profit slip, for a keon
contriver dug a plt to Intercept their
wiste water, and in the same year got
$1,500 worth of ocher as the 1eward of
his lngenuity,

Ono more comen to us from Southern Italy, where the peo-
plo prean the oll from olives in common wooden presses, and
burn the husks as fusl. A Frenchman from Marseillos went

ed o s e 3
nex mn:vn ln‘llu_'. rf);;ummmu these globulen very much ‘ ment, In order to prevent coagulation of the fluld, was first nmong themw, and bought the husks at 4 a tun, and lhlpp'd
oo, w ) FARC of | N ) ’
m::::l n'nn '-'\" ‘1 # regard, be of interest. No. 1 ropre. | immersed in tepld water, and the tubes used were of gold. | them to France, where, after tresting them chemically, ho

o uw globnle . E h - ! : . y
[ A ‘.1 ‘;n.:.: e Imprisoned »ln the fibrin of coaguls- | Before employment, the apparatos was filled with blood, so ]‘ squeezsd them (o & steam press, and exiractod therefrom 20
ted bloc N0 2, the mame in rolls. No. 3 globules de. | that consdderab)s ! that obtaloed from the healthy velns per cont of oll Chemical R "'»
tached, showing them as circalar biconcave disks, diameter | was lost. In all about one ouncs, out of three. w n-‘.mlnun ‘ ‘ SrA—

00028 Inch to 0 06017 o ’ . : e IR : —_—e i
:')':::ﬂ;l indn »\‘ ﬁ:l- In:rhl, '-‘ryl.'.lym-.nﬁl grain, surface | tared, but this was sufliclent to secure restoration to the pa (| Warenrnoor PArEn.—A nles article, transparent and im-
) nen N0 5, globuien of the eame!l r"x]r!::n.:‘ aks tlant. and to enabl hie s .

g 3 tien 1d L0 enAbie r, aftor n lapre of seven weeks, 10 re pervious o g i bial 1

lameter 0°00081 inch. No. 5. globules . 3 TP : » gremne, s obiained by sosking good papir inan
iironv- 1, dismeter 0 0000 Lu,‘f.' :.:l'.' { xv' 18, ' i » l P (‘f g B e, voncey Squecus solution of shellao in borax, It resembles parch-
“‘;w‘] .‘“.mﬂ” 4008 1k .\’ 6, globu '.‘.. f.r. o ol ! York Mo R [ recent date, contalos an | ment paper in some respects. If the aguoous solution I

’ o N0. 7, globules of cobltls, | (nteresting paper on this t, by Dr. J. W. Howe, visit. | color : :
round, diameter 00000 inch. No, 8, Blobales of water llzard, | {ng surgeon 10 & char ty hospita this city *d with aniline colors, very handsome paper for artifi-
! i geor : LONp { An Lis cily,

Ho givea an | clal fowers Is procured,
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Eorrespondence,
Notes from Washington, . €,

To the Bdutor of the Beient{fic American :

0o Senday moralng, August 16, Intelllzence yonched thin
city of the desth by drowaloy of ¥x Comminsloner 8. B,
Fiaber and bis son, during & plessure oxcarslon (in the Rob-
Roy style) upon our foland waters. Last month, Mr. Fisher
Joft Ctoelnnatl, with his won Robble (who was about twanlve
years of age), In & fine metallic boat, ballt at Cloveland,
whish was well stocked with provisions and camp equip-
ago; and a fow days afterward they arrivod at the beauti-
fal Canandalgun Liake, lylng In Central New York, where
they Iaunched thelr host and immediatoly proceeded to
mako & tour of the long chain of faland waters which grace
the interlor of tho Bmpire State, aud thenoe via the rle
eanal to E'mira. From Elmira they wont to Towands,
Pa., where the boat was sgain Iaunched In the ploturerque
Sasquebanna, down which they were passing when the terri.
ble mesident occurred which deprived both of life. On
Friday morning the little party left Harrisburg at 7 o'clock.
At 11 o'clock the boat and ocoupants were seen just above
the falle. At 1 o'clock the boat, with oars, papers, and bag-
gage, was found floating down tho streaw ; unguided and
alove, below the rapids. The Colonel's body was found near
York Haven late in the afternoon of the ssme day, about
twenty miles below the rapids where the nccldent ls sup-
posed to have happened ; but his son's remaina were not re-.
covered until the following Monday, some five miles farther
down the river. The bodies were embalmed aund sent to
Cinciopati for interment, which takes place to day.

As & curious Incident in connection with his death, it is
stated that, on the Sabbath before leaving home, he de-
scribed to & Sanday School the supposed feellngs of Pharaoh
and his hosts when they were swallowed up in the Red
Sea, drawing a vivid and terrible picture of the feelings of
drowning men: little thioking that he would so soon expe-
rience that which he so graphically illustrated.

The followisg order was issued yosterday by Com.
missioper Loggeott:

“ UxtrED STATES PATENT OFFICE,
Wasamsaros, D. C., August 18, 1874, %

The news of the sndden death of Hon. 8. 8. Fisher, late
Commissioner of Patents, has cast a pall of sadness over all
connected with the Pateat Office, o remember him as an
sffable, genial, generous friend and compasion—a kind,
courteous, just, and Inborjons officer—a high-toned Christian
gentlemao, always commanding the love and respect of all
who came in contaot with him.

Colonel Fisher's administration of the Patent Office was
th- beginuing of & new era in its history. He did more to
adapt the organization to the iocreased business of the Office,
more to establish uniformity in the practice and decisions of
the Office, and more to make such decisions and practice at-
tainable and inteiligible to the public than had been done
bafore, He ably discussed and satisfactorily settled many
q‘umionl which had long vexed and harassed the Office,

he imoress of his clear head and strong will are discornible
everywhere, and his administration will ever be rogarded as
an epoch in the history of our patent system.

In memory of his personal and official integrity, of his
great ability as Commissioner, and of his eminent virtues as

s good citizen snd a Christisn gentleman, the Office will be
closed on August 20, the day of his funeral,

M. D. LecorTT,

Commissioner of Patents,"”
The surviving family of the deceased conalsts of & wife
snd two children, who are probably well provided for, as
his practice waa very lucrative, his last year's income being
estimated at $45000. In addition ts this, his life was in-
sured for $10 000 in the Traveller's Accident Insurance
Cowpsvy of Hartford, and in the Connecticut Mutusl for

th# rams amount,
Washington, D. C,

OCCABIONAL,

Hardening and Tempering Tools,
To the Editor of the Scientific American :

Your correspondents, “ Tools” and Mr, Juan Pattison.
seem o bave great objections to the words ** film of oxide,”
used by me, as though they expressed something of an oc-
cult nature and beyond the comprehenslon of the mechanic
or artisan; aud 1 judge from the tenor of thelr communica
tions that they have stomehow imbibed the iden that my ori.
gioal letter is the work of & mere theorist, w'thont praoctical
experieuce. It muy, perbeps, be a rellef to them to know
that, notwithstanding the gist of my letter was taken from
s lecture to the epgineers at the Naval Academy, the princl-
pal points referred t> therein were discovered and largely ex-
perimented upon by the writer during over fifteen years of
shop ex‘pcrhnu' oz the very best kind, ten of which were

o one of the firet and s
Mdr,, i o Cor.gut egtablishments in this

I bave & more elovated opinion of the Amerioan mochanio
from my long sesocistion with bim, thsn to belleve, when ho'
is told that the eolore appearing upon the aurhoo'ot a tool
which he s tempeing are canned by the union of the oxygen
of the air with the metal, thet if the time be unduly pro.
looged In producivg it, or that, if in the operation he ex
cludes the air from it, his results will be valueless unless
thess conditionn are taken into sccount, thet he will regard
#o elwple, #0 plain, #o very practical a proposition as some.

hing 0o deep for him, but ratber that he will set himself
at loln:: o wzly :ho tent of & trial for himuelf.

© mechavlo of oday is really so obiuse, h
retrograded ot & Jittle In the pn’t ten or 15 y:-'::mlh.bvc:
lleve, however, that thi 1s exactly tue reverss of the trath
and I bave loog sgo boqomo convineced that the known !upe.
riority of the Americsn mechunic over the avernge Europony
is mowtly due to the fact that he Klways noeks for the why
and the wherefore; he wants a reason for tho falth which is

. . g ®
Scientific American,
>
{n bim; he Is not satisfied to work, llke his European bro-
ther, by the rules of thumb.

Already 1 am I receipt of communications thanking me
for a little ight Ist in on diffionlt'es experienood for years In
tempering tools, and for which the communicants vould not,
W1l now, nccount, Mr, Rose, Mr. Pattison, and *‘ Tools"
may x8 woll think the matter over & listlo more earefully ; If
they will, I must bollove that they will not be willing to Ig-
pore two of the most eesentisl readings of what Ihave enlled
“our color thermometer,”

I bave notleed frequently, in digcussions of this kind, that
on the part of many there appears to be an impression that
there Is sorme kind of a patural antagoninm between what s
eallod theory and practics; but there is no such antagonism,
Qorreot theory mukes good practios, Praoctice without theo.
ry lsthe rulo of thumb; and but for theorlgers and thelr
thoorlos, the productions of our factorien would be today
what they were two hundred years ago

The eminently and thoroughly practical man wan very hap-
pily described In your issue of August ¥, in him who bor.
rowed your Journal from his neighbor in the cars, and who
“ pover learned nuthin’ from books in his life.” Butl am
glad to belleve that there are, at this duy, fow such romaining,
tthat the Amerloan mechanic is oapable of ressoning aud
beipg reasoned with, and that he ia always tho bottor for a
little good wound theory wherewith to improve his practice,

Joux T. HAWKINS.
02 Cannon streot, New York city.

To the Bditor of the Scientific American.

Your correspondent, J. T. Hawkins, inslsts on the value
of the fact that the color on steel is caused by a film of ox.
ide. lsthis true?! The hardoees and temper of & piece of
stenl vary as the carbon contained therein; and why an ox-
idlged surface should be oited as an indication, 1 do not
know,

Nobill ssserts that these colored films are the results of &
carbonizing treatment, and that this mcoounts for the non-
rusting of steel covered with such coatings. If the fibers
were oxidations, the rusting would be largely accelerated by
them. J.T. K
New York city.

Honey, Stralned or In the Comb,
To the Editor of the Scientific American ;

The public are apt to believe that all honey which is out

of the comb is impure, and that all comb boney is pure.
There are several bee keepers in this neighborhood who pro.
duce a grest deal of honey for market, and who extract it
by = machine. There are 8 few about here who feed their
bees with sugar sirap, and their bees put it into combes, and
it Is then sold to personms who believe that none but comb
noney is pure. We, howaver, know that what we extract by
our machines Is jost what the beea themselves bring in
witbout apy inducement or compulsion, By the use of the
extractor, the yleld of honey is increased perhaps five fold;
but, on account of the unfounded prejudice in favor of comb
honey, our producers of extracted honey have some difficulty
in introduciog it,
On nccount of the prejudice sgainst extracled honey, and
8l#0 on account of the ease of putling manufactured honey
into the combs, the only way for producers of pure boney to
succeed Ia to be honest, and graduslly establish & reputation
for honest desling, which will gell their products st best
rates. The idea that honey in the confb is, on that account,
pure is totally wrong, and should be abandoned. Extracted
honey (not strained, but extracted by & centrifugal machine),
properly seitled and drawn off into bottles, of which we
have in this nelghborhood not legs than ten thousand pounds
this geason, is a8 pure as any in the comb, and purer than
much of it, The purchsser gets it perfectly free from wax,
and is not obliged to press it ont by the use of his teeth,

I send you, with this, a bottle of honey from each of two
of our producers, so that you may judge not only of its
quality, but also of the means they are employing to intro-
duoce & pure article in such & manner as to inspire and con-
firm confidence. I send yon also s communleation received
from one of our apisrisus, in which he shows his product to
be 70+ lba, from each hive. This is o Jarge yield, although
this bas not been & good season here, Lsst year, this same
aplary produced about 150 1ba. per swarm, apother 185 1bs.,
and still another about 150 1ba. H. W. 8,

Cincinnati, O.

Performance or'Smnll Engines.
To the Editor of the Scientific American :

I have made a small engine, with & 4 inch cylinder, & 2
inch cravk, and & 16 inch pulley, witha 5 'nch face. The fly
wheel is 20 inches in dismeter, weighing 125 1bs, It runs at
240 turns per minute, with from 80 to 40 1bs, of steam. With
this engine I am ruoning 40 feet of 8 inch shafting, and
40 feet of 141 inoh shafting, 2 engine lathos, 2 speed lathes
(one for turning wood, aud the other for drilling iron), 1
cbucking lathe (swing 80 inches), 2 grindatones, 1 upright
drill, and & pump for pumping water into the boller; and I
linve power to spare. 1 have made with this engine one of
16 horse powor, aund I am now making one of 28 horse pow.
or, busldos dolog other work.

My boiler in & six horse upright tubulsr, with thirty tubea
11 inchen dinmoter. It i not covercd in any way, but stands
perfeotly naked; and I am pumping cold water Into the
wame, I am ruoning this engine and dolng this work at a
cont for fuel of 6010 60 cents per duy of 10 hours, I can.
not tell you the amount of water evaporated, as 1 have made
no_note of It, J. HeEupenr BULLARD,

Barro, Masy,
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POPULAR FALLAOCIES,

The sge of war and conflict In fast passiog away, and the
industrial and commercial age Is taking its place. Progross
1¢ the world's watchword today; and it Is the bosat of the
ninetoenth oentury that, sinoe its birth, the march of dis
covery and luvention, in, all the selences and aris most con
dueive to man's comfort and clvilizgation, has been greater
than in any precediog half thousand years. Bclence is
now the measurs of a nation's steandiog: for general sclentifio
knowledgo moans education, which means refinement and
religlon, which means death to superstition. And in thia
country enpocinlly, where education and true religion are so
genorally diffused, Belence norms to have a stronghold upon
tho rewpect and admiration of all but the mont jgnorant and
bnckward mindw,

In view, then, of this genorsl diffusion of scientific know.
ledgo, whioh In this country, though not in iteelf astonish.
fog, In yot great when compsred with that in most other
lands, It does seem remarkable oft-times that so many old
and long exploded fallacies should still find credence
among the majority of people, and even among the well sdu.
eated, It In fuirly astounding to ses what outrageously ab.
purd storles will eirculnte through the popular press, often
published In the fullost good faith, and a:cepted as true by
slwple minded readers. The aclentific hoaxes perpetrated
in the United States nre almos! innumerable; sud that they
continune to be published, republished, revamped, and,
stravgest of all, belleved, and polemnly discussed in journals
that ought to know better, does not spesk well for the tho-
roughness of this sclentific knowledge, on whose diffusion
we so often pride ourselves.

We remembsr a recent example in the story, Iately pub.
lished In a California paper (thess hosxes generally emznate
from the fertile West), concerning s magnetic cave, said to
have been just discovered, possessing such powerful attraction
that batchets were drawn from the hands of the explorers
and flew to the roof, remaining glued there; while unfortu-
nates in hobnailed shoes had to leave their foot encasements
bebind them. This story, though laughed at by one balf the
community, was received with open eyes and gaping mouths
by tho other balf, who conld not comprehend thas the size
of the atiracted body might have something to do with the
fores of attraction.

Bat it s not merely of these ingenious hoaxes that we wish
to speak, but of a far more injurions state of ignorance
smong the common peopls. We refer to popular fallacies
concerning the sclonces of everyday life, and to the general
ignorance sbout the great forces of Nature, and the first
principles of Science in all its departments. Some of these
fallacies are simply Iudicrous; others are worse. What ab-
surd blunders are made in matters of bygiene! The pros-
perity of quack doctors,who have medicines,each one of which
will cure all the ills that man is heir to, is a forcible exam-
ple of the latter case. And whers we see newspapers—aiecu.
lar and religions—advertising their poisonous wares, we can
hardly tell whether to call them stupid or wicked.

“By looking into a looking glass inclined at 45°, Mr. g
of Northampton, obtained last night & fine view of Jupiter's
eatellites,” says a certain Springfield paper. How Professor
Snell, of Amherst, must have chuckled to read it! Mr.—'s
wonderful glsss would have conferred satellites upon
every star in heaven. He should bave known that plain
looking glase bas no telescopic power, and that h's “ eatel.
lites " were only repeated reflections,between the quicksilver
and the front surface of the glass, of vhe planet he was gaz.
ing at,

““Mra. was recently saved from death froma 1'ght.
ning stroke by her gon, who dashed a pailfal of cold water
upon her. It is supposed that the water carried off the elcc-
tricity remaining in her body, and saved her!” Such is the
Boston Journal's lucid explanation of a simple cure. The
poor Jady, almost killed by tbe terribla stroke, was saved by
the sudden nervous shock caused by the cold water which
her son with such presence of mind threw at her. Itis not
the presence of elsctricity in a human body that endangers,
por even the discherge of that electricity, since the body can
hold but a small emount; it is the paeeage through thebody
of an immense discharge,between clouds and earth, that kills
and destroys,

0ld maids, and young ones too, throw themselves upon a
feather bed for protection from *‘thunder,” or descend to
the cellar. An iron bedstead would be safer than either of
theso places, because it would keep the cbarge away from
them by receiving it through itself. Timid ladies are tarri:
fied when & boller discharges steam through a safety valve,
for fear that it will burst; when the roar of escaping steam
is proof positive that it will not burst. And to crown all,
gomo migguided victims of an insane fever, forgetful that
*‘notlon wod ro.rction are equal,” and that “ gainin power
is loss in time, when the force is given,” still labor and
strive to areate force out of nothing, and make what Sclence
bas,time and sgain,declared impossible, & perpetual motion.

Such absurdities of course will never cense,until ignorance
ceases, Bat they are altogether too common among thoso
that should kuow better, and reveal a great lack of logical
rensoning and definite knowledge, Superficiality is per-
haps the great fault of our common education, espexially in
Solence, where exactness I8 #o cgsontisl, The natural and
exact golencos nre, wo are happy to say, taking more nearly
their deserved stand In our Amerioan educational courses;
and we hope the time may come, and come soon, when such
nonsense as we have discussed cannot possibly be found,
much loss belloved in, among those who have been fairly

educated ' A H,
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MEDICAL NOTES,

Copaibn In Oroup,

1f the following remedy should prove a universal one, the
paving of young life would be enormously increased :

Drs, Miller and Lincoln, in the *‘ Transgactions of the Medi-
oal Boclety of the District of Columbis,” vol. I, No, 1, re-
Iate goveral cases of oroup cure by balsam copaiba, and re-
for to many others, Dr, M, had used copaiva extensively in
croup for 80 yenrs, and had before spoken of its efficacy, in
tho Soolety. He was in the habit of placing a vial of the
balsam in possession of all his patients whoge families were
pubject to eroup, directing them to take doses of 20 or 30
drops before sending for medioal aid. The result was that,
while he was formerly froquently called out st night to at-
tend croup cases, he was then but seldom annoyed by simi-
Iar calls, So great was the faith of his patients in this re-
medy that he had often been applied to for his so-called
croup medicine, It was especially valuable in the early
stage. Dr, Lincoln had never seen copaiba fail if given in
the first stage of the disease, and had derived great benefit
from it in every period of the complaint. He thought the
remedy of great use, even in the pseudo-membranous form
of croup, His dose was one drachm which gave prompt
relief.

Guarana In Ohronic Rheamatism.

Dr. Edward A, Rawson, asslstant surgeon to the Carlow
Infirmary, says: “ Suffering severely from lumbago, and find-
ing all vaunted remedies fail, I tried guarana as an experi-
ment. I took 15 graing in hot water, with cream and sugar,
For 24 hours afterwards I had a delightful relief from pain.
On the return of the Jumbago, I took another dose in the
same manner, and with & similar regult. I gradually in-
creased the dose to 40 grains, and took it regularly once a
day for about & week. The lumbago disappeared. I gave
up the guarana, and in & few days the pain in the back re-
tarned. A 40 grain dose removed it, and it did not return
for several days. Whenever it does, I have my remedy at
hand,” Dr. Rawson goes on to gay that he has tried guarana
with & variety of patients, rich and poor; and if the pain is
acute, coming on with sharp stings, guarana acts like magic;
when it is of a dull, aching character, the drug is slower in
its action, and several doses must be taken before any de-
cided benefit can be perceived, IHe comes to the conclugion
that, whenever the fibrous envelopes of nerves, the aponeu-
rotic sheath of muscles, or the fascie or tendons are the
parts affected, guarana gives either instantaneous or speedy
relief, which will last from 12 to 24 hours; and he thinks
that perseverance in the use of the drug, gradually increas-
ing the dose to 40 graing, will finally entirely remove any of
the above named kinds of rheumatism. Guarans was ex-
amined by Marting in 1820, and by Gravelle in 1840. They
declare that it stimulates and at the same time soothes the
gastric system of nerves, diminishes febrile action, and
strengthens the stomach and intestines, particularly restrain.
ing any excessive mucous discharges; at the same time in.
creasing the nction of the heart and arteries, and promoting
diaphoresis,

This medicine is & preparation of the seeds and juice of
the Paullinia sorbilis, = Brazilisn plant, of which wonderful
stories have been told by travelers. Its effects appear to
be varions, some of them similar to those of tea and coffee
in stimulating the nervous system. The Indians consider
it » specific for bowel complaints. Dr. Graville found it ad-
vantageous in the diarrheea of phthisis, sick headache, pa-
ralysis, tedious convalescence, and generally as a tonic.
Dr, Ritchie recommends paullinis in irritation of the uri-
pary passsger. Dr. Herve never failed to derive benefit
from it in the most obstinate csses of idiopathic diarrheea.
It cures both headache and neuralgia by restoring the tone
of the gastric membrane, and removing all pains caused by
irritation of the stomach. Though not an astringent, its
pecaliar action renders it & most valuable agent in all affec-
tions of the bowels, whether simple or chronic diarrheea,
dysentery, or choleraic discharges. In France it has cured
attacks of cholera when the evacustions have been at the
rate of 80 an hour, It is also said to be prompt and certain
in dysentery, curing the very worst cases. From all ap-
pearances, no new mediclne rivals it in value.

AnlugeniousSubstitute for the Hypodermie Syringe.

In the Edinburgh Medical Journal, Dr. John M. Crombie,
states that many medical men sre often deterced from using
morphis hypodermically on sccount of the expense of the
syrioger, and the pain they cause the patients. To avold
these, he sdvises the use of small threads coated with mor-
phin snd passed through a fold of the skin by fine needles.
The threads may vary in strepgth from one sixth to one

grain of morphis. _
Diabetes.

Dr. O, Scholtzer claims great success in the treatment of
diabetes under the free use of glycerin, internally, with
eltric acld, and abstinence from  starchy food.—New Re.
medics.

: Diastaso as u Digestive Agent,

The substance here named, eays Dr. Collens C, Huat, in
the Phywician's Monitor, which is belioved to be new as a
remedinl sgont, was first employed by Willism Elmer, M.
D., of New York, who has given it & fair trial for a year or
two, with most gratifying results. It not only aids in the
digestion of starchy food, but seems to impart vigor to the
digestive funclions generally, and through this sction sup.
plies energy to the braln aud servous system. For some of
the worst forms of Indigeation, the use of diastase has had
the effect, in particular, of producig the most tranguil and
refreshing sloep, and that where, previously, satisfactory
tleep bad been slmost upknown. This result ls attributed

to the digestive power of dinstase more than to any other
property it possesses, Dinstage may be given in the form of
a girup or in lozenges, The dose is from 1 to 2 grains di-
rectly after each meal, The sirup should be prepared with
glucose rather than with cane sugar; but any sirup has the
great objection that it Is required to be kept cold, or the
dingtase s liable to turn gour.
Irom Purifios Water,

Almost all large water pipes are of iron, as tax payers
well know when they are called upon to replace the old
rusty mains with new ones every few years. But, according
to good chemical authority, the iron has an advantage with
its defects. Professor Medlock proved by nnalyses, several
years ago, that iron by its action on nitrogenous organic
matter produces nitrous acid, which Muspratt called *“ Na.-
ture's geavenger.” The latter chemist found, as & general
result, that, by allowing water to be in contact with a large
gurface of iron, in about 48 hours every trace of organic
matter was either destroyed or rendered insoluble, in which
state it could be purified effectually by filtration. Medlock
found, on examining the water at Amsterdam, which smelt
and tasted badly, that the sediment charred on ignition, and
was almost consumed, showing that it consisted of organic
matter. He aleo found that, instead of taking iron from
the service pipes, the water before entering those aud an
iron reservoir contained nearly half a grain of iron to the
gallon; while in the water issuing from the pipes, there
was only an unweighable trace. Before entering the re-
servoir, the water holding iron in solution formed no de-
posit; while the water coming from the pipes and freed
from iron gave the organic sediment above mentioned. He
then made analyses of water brought in contact with iron,
and water not in contact, with the result that the water
which had not touched iron contained 2:10 grains of organic
matter, and 0°06 grain iron; the other gave only a slight
trace of both, showing plainly that the organic matter in
the water was either decomposed or thrown down by con-
tact with iron; and this water, when filtered, was found to
be clear, of good taste, with no smell, and free from organic
matter. It is rot stated in what shape the iron was held in
golution, but it was probably in that of carbonate, the usual
iron salt of springs, gince carbonic acid is so common in
water in general. These facts may be made usefal in cer-
tain places and ways in effecting the purification of water
rendered injurious and offensive by the presence of organic
substances. And if the interiors of iron mains could only
be kept from rusting by a swabbing with nitric acid, or by a
paint of charcosl and plumbago, so much the cheaper.

SCIENTIFIC AND PRACTICAL INFORMATION,

MANGANESE IN SEEDS.

A chemical analysis made of seeds known as tapayons,
which were brought to France by a misaionary from Chins,
has revealed the remarkable fact that the ssh contains 17
per cent oxide of manganese, 14 per cent of magnesis, and
12 per cent of lime. This amount of manganese is much
greater than is recognized in the leaves of the beech tree or
in any other vegetable.

COPPER, A PREVENTIVE OF CHOLERA.'

M. Burg, in a recent memoir to the French Academy of
Sciences, states that workers in copper are never attacked
by cholera, while the operatives whose labor in other metals
is of simllar character form no exception. This fact has
not only been observed in France, but in Italy, Russis,
Sweden, Spain, and Turkey. M. Burg concludes that cop-
per acts a8 & protection against the disease, and advises the
use of salts of the metal as & preventive medicine,

SCIENTIVIC MARKETING.

There Is Science in this last attempt of our transatlantic
cousins at household financiering, s great deal more Science
than Is necessary to accomplish that timeworn desideratum
of making two blades of grass grow where one before flour-
ished. By an ingenious little transfer of checks and
bonds, & man may get his daily bread for nothing and be
paid besides, A company sells tickets to a tradesman ut a
premium of five per cent of face value. Then tne latter
hands theso over to his customers in quantities equal in
amount to the cost of the goods bought, allowing the 5
per cent for ready cash. Then when the customer gets $25
in tickets, he goes (0 the company and recelves s $25 bond
in exchange. Meanwhlle the tradesman’s 5 per cent s put
out at compound Interest, nnd the profits accrulng enable the
company to make thelr own profit and besides pay off the
the bonds by ballot. Consequently, the castomer not only
eats his cake but more than has it too, for his whole ex.
penditure is returned with interest,

SONOROUS BAND,

The New York World, in s report of a sclentific meeting
in San Francisco—the name of tho assoclation s not stated—
gives an account of & very curlous property of sand which
is found in a large drift on the Ialand of Kanal of the
Hawailan group. The bank is about sixty feet high, quite
steep, about one snd a half miles long, and extends parallel
with, at some hundred yards from, the beack, If, at the ex-
treme south end and for balf & mile north, two handfuls of
the sand be alapped together, thers In a sound produced like
the low hooting of an owl—moreor less sharp, sccordivg as
the motion is quick or slow. Sit down upon the sand and
give one band a quick clreular motion, and the sound inlike
the heavy bass of a melodeon, Knesl upon the steop incline,
extend the two hands, and clasp as much sand as possible,

slide rapidly down, carrylog all the sand you can, and the
sound secumulstes as you descend until It ls like distant

thunder. In this experiment the sound was sufficlent to
frighten horses, fastened a short distance from the base of
the drift. But the greatest sound produced was by having
one native lying on his belly, and snother taking him by the
foet and dragging him rapidly down the Incline, earrying as
much sand 88 possible with them. With this experiment
the gound was terrific, and could have been heard many
hundred yards distant. With all the experiments that
were made, it seemed that the sound was in proportion to
the amount of sand put in motion with & proportionate ve-
locity. Another consideration seems requisite—that is, fita
perfect dryness, The dry sand would gound on the surface
where six inches beneath it was wet; but if any of the wet
sand became mingled with the dry,its property of sounding
ceased at once. The sand appears to the eye like ordinary
beach gand, but ordinary beach gand will not produce the
sounds. It has been said that it loat its sonorous properties
when taken away from the bank, but no diminishing of its
sonorous qualities, even with the bottle uncorked, was notice-
able.
OUR NEW GOLD REGION.

The practical results of Gieneral Custer's expedition in
southwestern Dakota are beginning to appear. This hitherto
unknown region, as far as entered, has proved to be covered
with magnificent timber and grazing, superior even to the
famous Blue Grass country, in Kentucky. The valleys are
admirably adapted to agricultural purposes,and the scenery
is sald to be lovely beyond description. In addition to these
netural advantages of the country, gold, it is stated, is being
found in great profusion, though no official investigation as
to its richness has thus far been made. Veins of what geolo-
gista term “ bearing quartz '’ crop out on every hillside, and
from forty to fifty particles of pure metal, sach aslarge as 2
pinhead, have been taken from the washings of a little over
a single pan of earth. If the further reports from the ex-
pedition prove as satisfactory as this first one, another gold
fever and rush of emigrants to préempt land will be very
probable.

RAW HIDE BELTS.

In driving centrifugal sugar machines, Mr. J. Mason,
of the Island of Bardadoes, found the use of the ordinsry
leather belts to be troublesome and expensive. He, there-
fore, subatituted belts of raw cow’s hide, simply dried in the
sun, cut perfectly straight, and the joints, square and even,
stitched with saddler’s hemp thread. He states that in prac-
tice, a belt of this description, will last four times longer
than, and cost only one fourth as much ss, s leather belt.
He uses an 8 inch belt of this kind, to drive = line of 3 inch
shafting, from which 2% inch belts drive the sugar machines.

-
Carbonic Acld as a Motor.

The posaibility of employing carbonic acid as a motor—the
successor of steam, as it is termed by the suthor—Is fore-
shadowed by a paper by Dr. H. Beins, published in the
English Ohemical News. The writer considers that he has
discovered & very cheap way of producing carbonicacid in a
liquid state and consequently at high tension. When na-
trium bicarbonate, or the correspondiog salt of kalium, in a
dry, pulverized state or in s watery solution, is heated in &
closed space, a part of the carbonic acid is given off and con-
densed in a non-heated portion of that space, so that, at a
temperature of from 636° to 843° Fah,, liquid earbonic acid,
says Dr. Bains,can be distilled out of those salts, witha ten-
sion of from 50 to 60 atmospheres. This liquid carbonic
acid, or ““ carboleum " as it is called, it is proposed to use to
develop gas with which engines are to be driven. The
paper on the subject contains & dissertation on the sdvan-
tages of the plan, but gives :o few details regarding its prac-
tical application, or with refercuce to the manufacture of the
carboleum or liquid carbonie acid, that the gist of the mat-
ter is summed up in the above lines.

Sulphur in Xceland.

Dr, Blake gives a full and clear description of the vastde.
posits of sulphur occurring in Iceland, and points out the
necessary steps for its utilization. For its shipment he re-
commends the port of Husavik, which is sccessible all the
year round, and which is situate very near to the sulphur
beds of Lake Myvatu, Krabla, and Reykjahlid. The mines
are not only rich and extensive, but easily worked. The
sulphur can be supplied at half the cost of that furnished by
the Siollian mines, which it is believed will seon be exhaust-
ed. The earth impregnated with sulphur contains frem 30
to 00 per cent, and is from three to aix feet in thickness.

Vapors arlsing from the interlor of the earth continually de-
posit fresh supplies.

A Glgantle Graln Elovator,

The New York Central and Hudson River Railway Company
{s now building at the foot of 60th street, on the Hudson River,
In this city, s grain elovator, capabls of holding from 1,000,000
to 1,200,000 bushels of grain. This elevator will be used
prineipally for storage purposes for the grain brought on in
the company's cars, and intended for transforment to sea go.
Ing vessols and canal boats,

AXNATTO,—In the two French colonles of Martinique and
CUayenne, there are more than six thousand acres under cul-
ture with aunatto (bize erellana), the annual produce belng
three million pounds. Although French Guiana has nearly
five timea the extent of land under culture with this plant
that (iuadaloupe bas, 1t only produces about two thirds of
the whole quantity. The production of annatto sow excesds
the demand, as 0o freah uso has been found for this colorh

substance, unleas It In the manufacture of suet butter, A

oatlo ls used 1o give the yellow color of true butter.
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A NEW MOTOR,
According to the Iawa of thy mechanionl theory of heat,
any difference of haat may be employed for produstion of
mochanical work, If a cold body, then, bs wituated in alr
that In hotter, the passsge of heat to it should be oapable of
giving mechanionl work. The solution of this problen (aays
the Bnglieh MecAanic) M. Enrloo Bernardl, an Italinn physl.
olnt, bas recently sought 1o realizs In the following way:
Two simllar glass balls aro connected together by a thin
glass tabe, the ends of the tube passing into the balls belng
bent at & right angle. One ball contains & small tabe, by
which ether oan be poured into the apparatus; the ether s
brought to bolling, and, when all air has been expelled, this
small tube is closed by fusing., The qusntity of
ether inclosed in the system should be such av to
fill about three fourths of one ball. At the mid.
dle of the connesting tube ix fixed a pleco through
which passes & motallic axis, ronnd which the
system can turn,  When the ether is equally di
vided between tho two balls, the apparatus is In
unstable equilibriam. The bearings for the axis
are supported on the cover of a rectangular case,
and in this cover is a alit through which the
turning system passes. The case in filled with
water, ioto which the balls dip slternately on
their belng turned round the axis. Each ball is
covered with a very fine vell. It in easy to see
that this apparstus will take a see.saw motion

Owing to the unstable equilibriam of the sys.
tem, one of the balls, A, sinky, and all the ether
flows into it, while the rest of the space is filled
with the vapor, The ball, A, is then in water,
the ball, B, in air, Hereupon the moisture on
the surface of B begins to evaporate, and the ball
is s0 cooled that the wvapor within condenses;
from the ball, A, more ether is evaporated, and
it is condenped in B, till at length B contalns
more ether than A, and sinks, while A rises ; and
the game process is repeated, This see-saw mo.
tion lssts as long as there is water in the case
to moisten the surface of the under ball,

It would be rather troublesome to utilize this
thermo-motor see.saw mechanieally ; and M. Ber-
pardl has, therefore, preferred to alter the appa-
ratus in the following way : The two balls of the
above described system are connected by s tube,
the ends of which are bent round (st right an.
gles) to opposite sides. Three such systems are
formed into & sort of wheel, the middle points
of the six balls and the tube being in one plane,
This wheel is supported at its sxis, on the cover
of s rectapgular csse, in such & way thst, in its
yotation, it is always balf within the case and
hslf in the air, The balls are covered as before,
and so much water is poured into the case that, in turning
the wheel, one ball is always immersed. By giving the
wheel & turn. it can be set In continuous rotation ; and, with
» suitable arrangement of pulleys, it can be made to raice a
weight, or do other work.

Such s thermo.motor wheel has, for two months, been
working & clock in M. Bernardi’'s lsboratory, The ballshave
a dismeter of 0°78 inch; the distance of the middle points of
two opposite balls is 3'1 inches, and the quantity of ether
in each system fills three fourths of a ball. The clock main-
tained in motion by this wheel consumes, in 24 hours, 02 of
& foot pound. The waterlevel is, by a epecial arrapgement,
kept constant, M, Bernardi has had his see-saw working for
three mooths without ils becoming necessary to renew the
water or clean the balls. He has calculated the quantity of
heat which is removed by this appsratus from the surround-
ings. There was sn sverage of (0 ses.saw motions in 24
hours. This was found to be equal to 012 of s foot pound,
orabout half the work consumed in the same time by the
clock.

FOLSOM’S IMPROVED LOCKING LATOH.
This invention is s simple, strong, and convenlent door

Fig 1

Jock, which may be opened by the knob and locked by a key,

but in which only one bolt and one spring sre used.

s o oo e
Scientific American,
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ry Istoh sctusted by the knob. As shown in Fig. 1, the rear
or tight hand end of the bolt, A, Is flanged aod also recessed
po ax to slide slong the knob shank, B, being oarried back by
the aromebar, C, acting on the flanges. A glance at the oor-
responding portion in g, 2 will render the sction of this
bar, (!, cloar

In the middle portion of the bolt Inn recoms, having amall
plotted extensions, 1), [o the former In placed a strong spl
ral spring, and the latter perve Lo guide the bolt as it slides
over the spring supportipg pine. The notion of this spring

on elthier slde of the bolt servea to earry the latter back to its
original position, whether being operated by knob or key,

A rectangular recess Is made at E, equal to the distance from

the crossbar, C, to the rear flanges, and allows of the forward
motion of the bolt by means of the key acting on the shoul-
der, F.

At G are one or more pivoted catch hooks which enter re-
cegges in the bolt and slide, during the to-and-fro motion of
the game, with their hook ends along a horizontal guide
plate, H. The front end of this plate is slotted, and has a
slight dowanward inclination, so that, when the hooks are car-
ried far enough forward, they drop into and interlock with
the slots. The key Is so made as to enter these slots, and pass
between and through them. It then strikes the shoulder,
F, and carries the bolt forward. This carries the hooks also
{ar enough forward to drop with their ends into the recesses
of the guide plate, so that they thus hold the bolt firmly
locked.

To unlock the lateh, the key is turned in the same direc-

tion as before, thereby lifting the hooks out of the gaide
plate recesses, when the spiral spring pulls the bolt back to
Its former condition.
The advantages claimed are simplicity, durability, and also
cheapness of manufacture, owing to the fewness of parts,
It is also very difficult to pick, as the key has to pass a very
difficult guard and, as already explsined, to strike & number
of catches and raise them to a certsin hight. It cannot be
unlocked with a wire, since every catch must be lifted, and,
in brief, every lock must have its own special key, It ope-
rates by the koob with as much ease as the ordinary latch,
and cannot be thrown back by force applied to the knob when
locked.

Patented through the Scientific American Patent Agency,
June 80, 1874. The inventor, Mr, F. W, Folsom, of Taylor's
Falls, Minn., who may be addressed for further information,
denires cither to gell the patent or to make arrangements for
the manufacture of the device on royalty.

T, Marr Johnson, C E,

We regret to nnnounce the sudden demise of this widely
known engineer, which took place in England, July 22, His
nge was 48, Botweon the years 1800 and 1869 he was oocu-
pied, under Mr, John Fowler's Instructions, in carrying out
the worksof the Metropolitan Underground Railway systom
in London. He was employed upon many other important
works, and held a distinguished professional position, At
the time of hin decease, he was & member of the firm of
George Smith & Co,, builders and contractors,

©
Metachloral.

M. Lemousin has obtained metachloral by tresting one

part of chloral hydrate with three parts concentrated sulphurie

In Fig. 1, the bolt, A, s represented ss shot forward so as | acid, and washing the insoluble product obtained until acid

to lock the door 1o which the device is applied. In Fig. 2
the same ls retracted (dotted lines), and gerves an an ordins

,| reaction ceases in the washing water. The metachloral is

- | then dried by chloride of caleium and reduced to fine pow-

[SEPTEMBER 5, 1874.
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der. It hias the same formuls s anhydrous chloral (O, H Ol
0,) of which it is an isomsric modifieation. It Is less eaus.
tic than chloral hydrmte, and lLas & great advantage over the
Iatter In not absorbing molstare,

- -

Spontaneous Combustion,

Wae are inolined to ballove, sayn Zngineering, that one
groat cause of spontaneous combustion, In cotton and woolen
mills, rests on the length of the fibor of the material leftas
olly waste. Tho finer this fiber the greatar in the danger of
spontaneons combustion, and this becomes avident from the
fact that In such cases the particles of the materinle are in
oloser contact. In all our large docks of London, Liverpool,
ete., thousands of tuns of Jong stapled sheap's
wool, lmported from Australia, the Cape, and
other places, full of animal ofl, remain per.
foctly safe for yoars. In thelr transit, the bales
contalning sueh wool must have attained s
temporature of at Tonat H0° to 00, yot we never
hesr of spontancons combustion, either in the
gbipn or the docks, But then comes the ques.
tion of the character of the oll—an to whether
the animal or the vegetable is the more dan.
gorous, The late Dr. Graham, in reporting on
the burning of the Amazon, considered that
rage greasod by butter, heaped together, would
take fire within 24 hours, We question very
mueh whether silk or sheep’s wool is liable to
spontaneous combustion, even in the presencs
of abundance of oll. Cotton, jute, all kindsof
hemp snd flax, mixed with oil, have an inva.
riable tendency to spontaneous combustion at
summer heat.

The only sppsrent remedy seems that of
maintaining constant ventilation in all waate,
etc., containing ofl. Frequent turning is es.
gentinl, and we have tried successfully the
sprinkling of such waste with waste lyes or
lime water. It is remarkable that jute ware-
liouses are peculinrly liable to catcl fire in
fact, all members of the hemp and flax family
are to be more feared than varieties of cot-
ton,

A singular cause of fire may bo traced to
the glass of which the windows of warehouses
is made. In the old fashioned kind the “ pun-
ty ” mark is found. This forms a double con-
vex lens, which, concentrating the rays of the
sun, copstitute a burning glass. That fire
should occur from such causes can be no mat-
ter of surprise. Water bottles exposed to the
gun’s rays have sometimes similarly caused
fires in private houses by concentrating the
heat rays on dressing table covers, ete,

WEBSTER'S IMPROVED FAUCET.

Our {llustration represents a slmple substitute for the
screw, nut, and spring washer usually employéd to secure
faucet plugs in place. The inventor informs us that the de.
vice has now been in successful use in Brooklyn, N. Y., for
several years, and that, in addition to other advantages, it
possesses the important one of cheapness, as it [can be ma-
nufactured for ten cents per faucet,

It consists of a spring key, A, punched out of ordinary
brass, and inserted in a suitable slot in the lower part of the
plug. It is claimed to take up sll wear, and hence not to
work loose, as frequently occurs with the usual screw and
washer. By holding the plug in proper position, it also pre-
vents grit or dirt from getting between the plug and the bar.
rel of the fancet, making it self.grinding and obviating the
necessity of frequent repair. Finally, by its yielding to ex-
panslon and contraction, the device is well adapted for use

with steam or hot water, while, besides, it provents the

chambers from belng spolled by freesing. R
Patent for sale for the United States, ¥roposals for pur-

chaso should be addressed to Theo, L. Webater, M. M., U. 8.

Navy Yard, Now York city,
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_MANUFACTURE OF MORTAR BRICKS,

Among the objects at the Internstional Exhibition, Lon.
don, whiob, though very interesting, are so modest in ap-
poarance ns to be passed over by most without notice, nre a
number of bricks made notonly without atraw, but without
burning.

The bricks are practically mortar, seeing that the materinls
of which mortar ia commonly made are thoge which alone
enter into their composition. Sand and lime form one varl.
oty of brick ; sand, lime, and Portland cement make another,
Pressure and air drying are the only operations, beyond the
first mixing, that are necessary. At first thought it might
be objected to such bricks that they would probably bs too
friable or too soft for use; but the sight of a piece of good
old mortar should convince the doubtfal that the hardening
influences of time and carbonie ncid—resulting in the pro-
duetion of a marble-like carbonate, and pousibly silicate, of
lime—are quite equal to those of the kiln., Bricks are also
formed by pressure of mixtures of subdivided slag with
lime, Portland cement, and blast furnnce slag cement respoc.
tively, The slag cement itself ia composed of from eight
to ten parts of slag, and one
part of lime. But little
surprise need be felt atthe
employment of slag in the
preparation of cement,
since the chief condition
for success is the presence
of a silicate capable of de.

composition by lime—a
condition which is fulfilled
by powdered alag,

The bricks give a good
result on application of the
usual tests, They have a
good gound ring, are very
bard, and can be made of
various shades of color, or
even enameled, we ghould
imagine, by a little inge.
nuity.

The process of mortar
brick making by the ma.
chine is simple. Hoppers
are filled by hand with the
materinls employed, ench
into its meparate hopper.
From this point to the re.
moval of the finished bricks
all operstions are automa-
tie. Measured portions of
each ingredient are caused
to fall upon a traveling belt
which delivers the mixture
into an apparatus, in which
it is thoroughly incorpors-
ted, and from which it is
deposited upon a second
traveling belt, which car-
ries it to the press, where
measured quantities are de-
livered into the molds. The
press is bydraulic, consist.
ing of & circular table re.
volving horizontally, and
of course stopping when
pressure is applied. The
table contaios six pairs of
molds, makiog, therefore,
one sixth of & revolution
between the stoppsges for
sapplication of pressure.
Two pairs of molds are
subject to pressure st once,
two other pairs being suto-
matically filled, and the
bricks rising out of the re-
malpiog two pairs, simul-
taneously. The bricks are
removed by band to bar.
rows, and conveyed to the yard, where they are left to har.
den, The time required for this varies according to the gus-
lity of the lime used, and also nccordiog to the westher,
from one to two months, but the hardening goes on for years,
Seven strokes per minute are made by the press, giving in
that time twenty-eight bricks, or about 80,000 per week, as
the result of the lsbor of two men and four boyws, exclusive
of wheelers and pilers. Wheo sand Is used, from onesixth
to one eighth of its weight of litue Is necesssry: but with
slag, as little as one sixteenthof ita welght of lime may be
emiployed to produce a good quality of buildiog brick, weigh.
ing about 05 cwt, per thousand.

Bricks of this kind bave long been in use In the United
Biates. The machine sbove represented, which we copy
from Jron, is made by Mesars. Bodmer, Hammersmith, En.
glavd.

Improvements ln Sugar Making,

The methods of purification employed In the sugar manu.
facture depend almost entirely upon the sctlon of lime und
Its ellmination by carbonlo acld, These processes leave, in
the saccharine products, u certaln proportion of organic mat-
ters and minersl salts, which oppose, to a certaln degree, the
crystalization of the sugsr, causing also the formation of
molasses and the mingling of the sugar with the residue,
M. P, Lagrange has recently devisod s method which is

based on the ellmination, by the joint action of baryta and
phosphnte of ammonis of the organic salts of lime, of cer-
taln vegetnble neids combined with potash and poda, and of
the alknaline sulphates existing in the wugar products. By
thin process, without the ald of limo or salts of lime, M,
Lingrango belloves that he is enabled to obiain the products,

and to gecurs the bost conditions of alkallnity, without form-
ing glucose ot the expenge of crystalizable sugar., In fac-
torles, thorofore, devoted to the manufacture of cane sugar,

it would seem that this improvement is of considerable im-
portance, as doing away with the serions difficulties and large
lossen due to the glucose formstion and the lime galts.

M. Marguérite hing recently patented a process for obtain-
ing sugar from molasses by the addition to the latter of cer-
tain palts which provoke crystalization. The process is said
to be espocially valuable in treating third quelity sirups as
well as molusssos, The operation consists in adding to the
spent molayses (containing, say, fifty per cent of gugar, fif.
teon por cont of salts, and twenty per cent of water) crys-
talizod sulphate of magnesia in the proportion of twenty
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HYDRAULIC PRESS FOR MAKING

per cent by welght, together with a little water, to make a
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solution of the sulphate marking 10° Baumé, The whole is
then subjected to centrifugal action in & machine having
either porforated sides or very fine wire cloth, The sulphstes
of lime and potash precipitated are retalned, nnd the liquor
Is then filtered through charcoal and bolled in eaone, After
cooling, & corlaln quantity of pounded sugar is added to
forma nuclel, and the sirap is lastly subjected to the ordinary
temperature of fllings, the heat bolug alternately ralsed and
Jowered,

After a fow days, crystalization becomes sxceedingly abun
dant, and continues to increase for some time, after which
the hydro.extractor is employed. Other salts, such as sul.
phate and chloride of magnesinm, chloride of manganese,
sulphates of iron and zine, and their chlorides, and slso the
ncetates, nitrates, and ammonia salts, though theso are not
#o desirable, may all be used instead of the sulphate of mag-
nesin, the proportions of which vary aceording to the nature
of the wolnmnen,

The crystalization of the sugar results from ellmination of
the potash, the salts of which are prejudiclal, fts place bolog
tuken by the muguesis, whose salts are favorble thereto,

Wonxk has begun in earnest on the Centenulal grounds In
Philadelphis. Dalsies snd clover have disappeared, lesviog
s vast expanse of level, bare, red earth, crossed by rallroad
tracks, nnd dotted Liere and there with shunties.

‘*“

MORTAR BRICKS,

The New Lake or Sea in Africa,

The French government has recently voted the sum ne.
cosunry for the formation of s great inland ses in Algeria,
190 miles long by 86 broad, to the south of Biskra, It is
thought, by the Revue des Deuz Mondes, that the result of
this measure will be & great improvement in the climate of
the Interlor, & great addition to the facilities for inland trans-
port, and the introduction of commerce and ciyilization into
the very hénrt of Africa, The Chott Mal.-Rir, (Jiott imply-
ing the bed of a lagoon, the proposed site of this inland sea
is found to be at least 90 feet below the Mediterranean ;
whils the Chott Sellem, with which it communicates, which
lies between it and the ses, is 54 feet lower atill. A chainof
chotts, of smaller area but equal depression, extends thence
to within 12 miles of the coast of Tunis, at the Gulf of
Gabes, and a caval connecting the nearest choll with the sea
would admit the waters of the Mediterranean, and convert
the desolate region of Chott Mal-Rir into a great inland ses,
The estimated cost is only three millions of dollars, and the
engineering difficulties, after the experience gained during
the construction of the Suez canal, would be inconsiderable,

At a recent sitting of the
Academy of Sclences, Pa-
ris, M. de Lesseps sisted
that, on the war budget be-
ing presented, & sum of
£5,000 would be applied for
to cover the expenses of the
definitive survey of the ba-
gin. The engineers intrust-
ed with the operation of
cutting through the Isth-
mus of Gabes will then
start from Biskra, with
the aid, not only of the
Governor General of Alge-
ria, but also of the Bsy of
Tunis, equally interested in
the success of the enter-
prise.

It has heretofore been
suggested in the Scrext-
FIC AMERICAN that, while
it was very practicable to
cut the proposed canal and
admit the water of the Me-
diterranean to the desert,
the ultimate result, owing
to the rapid evaporation,
might simply be the forma-
tion of an immense deposit
of salt. This appears tobe
also the view taken by M.
Ch. Honyvet, who, at the
above sitting of the Acade
my, gave a paper on the
subject. He observes that
the Mediterranean may, of
course, be tapped as they
propose, and an immense
inland sea formed ; but that
s vast surface of evapora.
tion will thas be exposed to
the sun's rays; and that as
the loss of water by this
action can only be replaced
by the sea through the ca.
nal, the end of the whole
operation will be the forma.
tlon of a thick crust of salt
at the bottom, whereby all
navigation will be stopped
in & short time, and mil.
liovs will have been spent
to create a gigantic salt pis,
and nothing more,

—_— . e @
Artificial Furs,

Mr. Tussaud , of Loudon
suggests an ingenlous way
way of preparing the balr or fur of animals for use without
employlog the skin, The process conaists in first soaking
the fur In llme water to loosen the adbesion of the hales.
After washing aud drying,the pioce Is stretched upon a
board, fur side up, and a solution of glue Inid over It, care
belng taken not 1o disturb the natural position of the hairs,
After the glue has hardoned, the skin may be pulled off,
lenvlog the ends of the hairs exposed. The latter are then
washed with proper substances to remove fat, bulbs, ete. An
artificlal skin of gutia percha, or other waterproof substance,
Is next Iald on top of the glue and allowed to dry soss to
form a continuous membrans, whon the glue Is washed out
with warm water, These artificial skios are entirely free
from any animal odor, and are more durable, lighter, and
more plisble than the patural ones.

Tur Mikado In making almost as good a thivg out of his
reformation as Honry the Elghth did of his, One of the
dincardod gods of Japan s sdvertised for salo in a Japanese
paper In the followlng terma: “ For gale, ut KamaKurs, &
vory fine Idol with six arma. 1t is 15 fest high, and was cast
in brouze, at Shefeld.” Sheflleld now shares with Birming-
ham the doubttul bonor of supplying, with impartial genor-
ouity, missionaries and bibles to the more inquiriog among
tho heathen, and idols to thoss who prefer to walk in the old
ways,

S ————
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PROCEEDINGS OF THE AMERICAN ASSOOIATION FOR
THE ADVANOEMENT OF SCIENCE,

Wo continue below our sbatracts of the papers read before
the Hartford convention, Professor E. 8, Morse, In & paper
on the asconding process of the sstragalus in birds, ex-
prossed tho bellef that the above prooess represented the in-
termedium of reptiles. This view he han confirmed by
studying the embryo of the common tern.

Professor Whelldon,on the lobster,sid that the process of
shedding the shell is generally known, excepting perhaps
that relating to the large claws,  The body opens in &
straight line in the length of the back, whils the tail, legs,
and claws are drawn out from the shell, loaving It entire, s
1t haw boen ealled, an artioulated skeleton which in thrown
off poriodioally. Tt Is found that in that portion of the claw
near the body a part of the shell decays and falls out, mak.
ing sufficlent room for the paassge of theclaw, The portion
of shell indicated is that mmall,amooth part that Yes fiat upon
the body. The lines Indieating this portion are to bo dis
tinctly ween in sll lobuters which are appronching the period
of shedding the shelland these becomes graduslly more dis.

tinet until that part becomes sem| transparont and finally de-
"l:n paper on the significance of classes among vertabrates,
Professor Gill considered that no groups of animals should
be combined in classes which are more widely differontinted
morphologieally from each other than are the birds and mam-
mals. The differences between the extremes of the group of
fisbes are immessurably greater than are those botween
mammals and birds, and still more than those between birds
snd reptiles. Instead of the old classes,birds, mammals,and
fishes, we should have eight,combined in an entirely different
manner, namely: (1) Mammals, (2) birds, (3) reptiles, (4)
batrachians, (3) fishes, (6) elnsmobranchiates, (7) marsupo-
branchiates, and (8) leptotardians,

Professor B. A. Gould, referring to

THE NUMBERS AND DISTRIBUTION OF THE FIXED STARS,

siates that, if we assume, according 1o hypothesis, an equal
pumber of stars in each hemisphere, there are altogether
not Jess than 15,300 stars as bright as the seventh magnitade.
But since the count indicates an excess of bright stars in the
porthern sky,there may be & thousand more, as given by the
formuls. The numbers of the Durchmusterung imply the
existence of over 200,000 stars as bright as the ninth wmagni-
tudes, though the magnitudes of faint stars in that work
seem given on the average a little too bright, The two
clusses of considerstions—the approxmate method fur-
nished by the hypothesis of sn equable distribution
of stars and the existence of s well marked zone of
very bright stars ss much inclined to the Milky Wsay
as the equator is to the ecliptic, may assist in determining
the position of our sun with reference to ita own cluster,
that ofithe cluater itself, and thescale of distances between
its constituent stara,
Mr. J. H. Kuppart read an interesting paper on the

EXTINCT HOGS OF OHIO,

in which he alluded to certain fosail remains of animals of
the Juidae family, found in digging eand in the city of
Columbus, 0. The skeletons have a close resemblance to
that of theSouth American peccany, and are the first com-
plete ones ever found, There may be sufficiont differences
to constitute & new species, the most striking peculiarities
about the head of these fossils being the small incisors, the
somewhat longer canines, the thinner and more compressed
cranium, and the eversion of the lower and posterior angles
of the lower jaw.

THE DISINTEGRATION OF ROCKS

was the subject of an address by Professor T, Henry Hunt,
The change of the rocks in question is & chemical one, which
is most obvious In the case of crystaline rocks; the felspar
loses its alkalies and part of its silver, being changed into
clay, and the hornblende its lime and magnesis, retaining ita
iron snd peroxide. From this results a softening and decay
1o gresater or less depths of the strats, so that,while the beds
still retain their arrsngement, and are seen to be traversed
by veins of quartz and metallic ores, the pirata are often so
much changed, to depths of one hundred feet ormore from
the surface, a8 to be readily removed by the action of the
water. This phenomenon is well seen in the crystaline
r;ek.:n?! the Blue Ridge, and not less remarkably in those of
P
According to the speaker, it has been & subserisl process,
which has been at work during past sges, when the compo-
sition of the atmospliere and the elimatic conditions differed
from those of todmy, snd when ecarbonic scid, sided by
warmth and molsture, abounded. He connected it with
that slow purifieation of the atmospliere which from very
early timeshas been going on. He thought it probable that
the process of decay had gone on with decronsing energy to
our own times, though it is now insignificant in its action,
owling to changed stmospheric conditions,

THE POPULATION OF THE UNITED WIATER

was discussed by Professor . B, Elliott, in a curlous paper
in which he described calculstions made by taking the differ:
ences between the figures as given by the varlous census,
and making sultabils interpolations for intervening years,
Taking the sversge of these difforences, we find that, had
there been no war, the population in 1870 would have beon
41,718,000 Instesd of 85556000, showing = loss of fully
8,000,000 people. In 1880,the population would be 54,017,000,
but makiog the same sllowance, he estimates now that it
will be but 50,868,000, The population for the present year,
1874, Is placed st 43,107,000, To statisticlans, the table,
given for overy year from 1780 to 1880, s u very interesting

Srcientific Amevican.

one, a8 is also & tabular statement giving exponditures of
the government per capita of the population in periods of
four yearseach. Except during war times, thore has been
great uniformity, rarely exceading £2 per hoad per annum.
The highest was during Lincoln’s first term aveoraging $16.76
gold and the lowest during Jackson's rst term $1.20°6. The
present rate ia estimated at $1.60 gold, deducting war in-
fluenos, or £6 87 counting the same.

Profossor W. A. Rogers described the Harvard College
wystom of

KENDING TIME DY TELEGIAFIL,

Tho mothod conmnta simply in inserting, into the olreait
paseing through the clock, an ordinary tolographio sounder,
At ovory socond beat of the pendulum, the cireult In broken
and & click of the magnet Is heard. By a slmple dovice the
clock 1 made to omit every fifty.elghth socond. Whon one,
therefore, wishos to ascertain the error of his time plece, ha
has only to watch for the omitted break, and the first click
thereaftor In the exact beginning of a minute an shown by
the time elock at the observatory., At every even five
minutos, there in an omission of about 25 neconds preceding,
The same speakor, In & paper on the

PROFER MOTION OF & DRACONIN

in right mscension, stated that he found evidence of an ir-
regular proper motion, the star appearing to complote its revo-
lution in from 40 to 60 years. He also pointed out that no
predictions of the plane of this star have been verified by
subsequent observations.

Professor Hough described an interesting apparatus for

FRISTING THE DIRECTIOX OF THE WINXD,

as well as the velocity, hourly,

The apparstus for velocity consists of & movement for giv-
ing motion to & set of typs wheels, which is unlocked for
each tenth of & mile of wind., Four brass type arms, on
which are engraved the lotters N, 8. E. W., are placed on
the prolongation of the shaft, carrying the type wheels for
velocity ; and these arms, by means of connecting rods, are
attached to tne armatures of four electro-magnets. Tele-
graph wires communieating with the vane shaft and magnets
cause one or more of the letters to be elevated for printing
whenever the battery current is completed.

By means of & half second pendulum clock, an impression
for direction and velocity is made hourly on a slip of paper
two inches wide and eight inches in length, as follows:

Time Direction Velocity Time Direction Velocity

0 NE 942 1 N 360
2 NE am 3 NE 885

The first column is the time, the secon the direction, and
the third the velocity in miles.

So far us Professor Hough is informed, this is the first and
only mechanism for printing the direction and velocity. The
total distance traveled by the wind in & day, month, or year
is read from the sheet without computation; consequently,
the device is eminently labor.saving.

Professor Gill, on the relations of certain genera of canide,
eaid that the division,into two groups of wolves and red and
gray foxes, does not expross the trae relation of the animals.
He cited certain characteristics to prove that all ghould be
united in one group.

Professor Le Conte read n paper on the

REPLACEMENT OF INJURIOUS INSECTS,

aud mentioned the replacement of one caterpillar which had
become & great nuisance in Philadelphis by another, equally
as troublesome. No gooner had the sparrows exterminated
the first than the second variety appeared. Its family is
orygia leucostigma. 'The birds will not eat it, Having at-
tained ite full growth on the tree, it crawls quietly to a
neighboring wall or fence, and, fixing it cocoon, undergoes
transformation. The remedy against the annoyance is,there.
fore, very simple. Direct the servants, with stiff brushes, to
sweep the cocoons from the walls and fences, and place
around the trees to be protected rings of tin plate inclined at
an angle, This will give the trees immunity, because the
insects ure not provided with wings for flight,

Professor C. H, Hitchoook discussed the

PHYSICAL HISTORY OF NEW HAMPSIIRE,

giving a sketch of its growth from the earliest times, when
an archipelago existed there, up to the present. The first
period was characterized by the formation of porphyritic
granite, then came & series of gneisses composing the Mount
Washington range of mountains. The Labrador period, the
rocks of which are composed of granite and felspar, followed,
and then the Huronian formation, of very greatthickness,
succeeded. The next perlod was the most extensive, the
rocks conslsting of mica schist; and the last period shows
the ares submerged by the ocean in the Helderberg period.
It occupied the Connecticut valley to the depth of 1,000 feet.

In a paper on the pottery of the moond builders, Professur
Cox drew the conclusion that the art of manufscturing con-
orete or artificlal stone did not originate solely with the
sucient Romans, but that it was slike understood by the
enrlient nborigines of Ameries,

Presldent Barnard delivered a brief address on_the

METRIC SYSTEM,

in which he said that it will become the sole system in use
by clvilized nations before the year 1000, He added that
tho Metrological Society was urging the change in respect to
uniformity—nchange of ouly thres tenths of one cent upon
the dollar—upon our government, That Soolety will also
urgo o motrical international coinnge; not for immediate use
within our territory, but for convenience in commercial ex-

chianges snd Lo facllitate travelers in all parts of the world,
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Whethor such & colnage would eventusily take the place of
our usual carrency might be safely left to the falure.

Professor Elliot, in another paper on the United States
governwent, sid that it present borrowing power ls 20 per
cent superior to that of Franos, the rates paid by the former
being 6 per cent, and those of the latter 6 por cent per
sonum. Professor Wm. H. Brewer,on the

METRIBUTION OF AMERIOAN WOODLANDS,

gaid that the flors of the Unlted States contalned over 800
treen. Of these trees about 250 specles are somowheres
tolerably abundant, about 120 pecles grow to s tolerably
Inrgo slzo, 20 sttalo a hight of 100 feet, 12 & hight somotimes
of over 200, and a few-—perhaps 6 or G—a hight of 800,
New Fogland contains 80 or 85 specles, of which 50 may
reach o hight of 50 feet. The Middle States have about 100
to 105 spocies of trees, 65 to 67 of which sometimen reach 50
feet in hight. Here were origloally very hoavy forests,
There nre still large areas heavily timbared, but the timber
for a1l purposes In unguestionably rapldly diminishing, snd
there I no compensating Influence going on for incrense,
In the southenstern reglon—that iw, extending from Vir.
ginla and Floride—we hayve about 180 species, In each
case these form the conspionons elements of the landseaps.
Seventy-five attain s hight of 50 feet or more, and about &
dozon species a hight of 100 feet. The northwestarn region,
from Ohlo to Minnesots, and north of the Ohlo River, Is re.
presented by about 105 to 110 apecion, 68 or 70 of which may
reach a Light of 50 feet. That in the distriet furnishing st
present the largest production of sawn lumber within the
United States. Michigan alone furnished in 1570, of the
12,750,000 of M. feet, 2.250,000: Wisconsin furnished over
1,000,000—the two States thus producing more than one
fourth of the whole yield returned in that year. The south.
western region, extending from Kentucky to Texas and the
Gulf, has about 112 to 118 species, 60 or 65 of which attain
a hight of 50 feet, which the author also analyzed, West of
these last two districts, this treeless belt, extending entirely
scross the continent from the Gulf of Mexico to the Arctic
Ocesan, i# 350 miles wide in its narrowest part, between
latitude 36° and 87°, and 800 miles wide on our northern
border. The Rocky Mountain region consista of from 28 to
80 species, but a vastly smaller number making up the tim-
ber region. With one single excoption, all of the trees with-
in the United States which attain a hight of 200 feet are
found in Washington Territory and Oregon. The forests
are entirely of cone-bearing trees and the number of species
is large, the number of timber trees being very large and
their size and value also being great. In Washington Ter-
ritory, official reports state that the land will produce from
25,000 to 300,000 feet per ncre, and that there are vast tracts
““that would cover the entire surface with cord wood 10 feet
in mgh"'l

Mr, Porter C, Bliss read two papers, one on a classification
of the Indlan languages of Mexico, and the other relsting to
marks of anclent civilization in that country.

Referring to the

REVERSION OF THOROUGHBRED ANIMALS,

Professor Brewer said that it is often clasimed that, if the
care of man be withdrawn, the improved breed will retrace
the stops of its ancestry and revert to its original character-
istics, For some years Professor Brewer has been investi-
gaving this subject by every possible meang, and, finding no
instances of the alleged ‘‘ reversion " to be authenticated, he
considers that the pernicious notion should be exposed and
refuted,

FPhosphor-Bronze Axle Bearings,

When two bodies are rubbed against each other (nnder equal
pressure,and at equal velocity), the harder they are, the great-
er in the amount of heat generated; oron the other hand,
the greater the difference of hardness between the two
bodies rubbed sgainst each other, the less is the heat produced.
In the latter case the harder body is more heated than the
softer, if of equal size. If, for instance, glass is rubbed
against cork, the heating is as 7 to 1 (the copper being heated
seven times hotter than the cork);if copper is rubbed sgainst
cork, an 4 to 1.

Theideal of a bearing which would wearlittle would be one
mande of the same material as the axle revolving in it, if there
had not to be taken into consideration the wearing of the axle
itself and the heating. A bearing made of the softest material,
in which an axle of the hardest material revolyes, would be
the ideal of a bearing which does not heat, and does not cut
the axle, if the wear of the bearing, and deformation by pres-
sure, ote,, had not to be taken into conrideration.

In practice the best medinm must be found which

1. Does not cut the axle.

2, Wears (in itself) as little as possible, and consequently
requires a minimum of lubrication.

4. Does not heat, even in case lubrication should be neg-
lected.

4. Iscapable of resisting any possible shock without
changing its form, or breaking,

Some railway companies desire to use fow bearlogs, at the
expenso of many axles and much lubricant—(the consump-
tion of lubricant is always in proportion to the wear of the
axle on the bearing)—and therefore use bearings containing
from 17 to 20 per cant of tin and 83 to 80 per cent of copper,
which alloy,undoubtedly,ls too hard,and must attack the axle,
88 haw been shown on many railwsys. Other rallway com-
pauies use alloys of lead with more or less antimony, which
certuinly do not attack the axles, but require much lubricant,
and wonr out very fast. A great number of rallway compan-

los In Gormany take refuge in the go.called white metal swhich,
\f of proper composition, sopears cheap, but in the long run
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cortaloly i3 the most expensive.  The alloys of copper, antl-
mony, and tin, or o called white metal,are bad makenhifts, an
well a8 the so called lead composition bearlogs of load and
antimony ; for it Is imposeible to give these alloys a hinrdnoss
approaching that of the rovolving axle without rendering
them belttle, Ifan alloy is used sufficlently hard to avold
groat wear, these boarings will heat much and aro very brittle,

On mont of the Hogliuh, Belgian, German, French, and par-
tlonlarly on Amerlean railronds, white metal, and especially
lead composition, bearings are little used, and this with good
reason ; for what would become, for instance, of a white met-
al bosring on an American railroad, where the bearings are
subjected not oply to heavy loads, but where they have to
travel thousands of miles on rails belonging to other com.
panies, and therefore are not much looked after,

Gun motal bearings, alloys of tin and copper, are not often
homogensous, with exception of the alloy of 17 to 18 per cent
of copper, which is the most trust worthy alloy of tin and cop-
per. Inalloys contalning a lower porcentage of tin, the lat.
tor segregates in the form of tin spots, when the alloy cools
slowly., All other compositions in use for bearings, such
as 12 to 17 per cent of tin and S8 to 83 per cent of copper,
do not make homogeneous baarings, unless thoy are cast in
chill molds, which In practice Is impossible. This hetero.
gensity of gun metal bearings is dangerous, as it produces
gripping, and thereby a rapid wear, This specific quality of
gun metal bearings (to grip) is theoretically easily explained :
In cooling, the softer metal (composed of from 7 to 10 per
cent of tin and 98 to §0 per cent of copper), being the less
fasible, seta first, forming the skeleton of the bearing; later,
the very hard and brittle alloy,containing 17 to 15 per cent of
tin and 83 to 82 per cent of copper, sets and fills the porea
of the softer skeleton, The particles of the harder alloy are
easily torn away by the axle if the bearing is not sufficiently
lubricated and these tear the skeleton composed of the softer
alloy ; this I have frequently observed at rolling mills where
the bearings were not sufficiently lubricated, and where par-
ticles in orm of amall flakes peel off.

A good which answers all purposes muost not be
homogeneous, but must consist of a strong and tough skeleton,
the hardness of which nearly equals that of the axle, in order
to resist shocks without deformation, and the pores of this
skeleton must be filled with the soft metal or alloy.

The nearer the hardness of the skelton approaches the hard.
ness of the axle, the better the bearing will reaist the pros.
sure or shocks ; and the softer the metal filling the pores, the
better the bearing is in every respect. Such bearings are now
meude by melting two or more alloysof différent hardness and
fusibility together, in such proportions that necessarily a se-
paration into two alloys of definite composition takes place in
cooling.

Phosphor-bronzs bearings consist of a uniform skeleton of
very tough phosphor bropnze, the hardness of which may be
easily regulated to equal the hardnessof the axle, while the
pores are filled with & soft alloy of lead and tin.

Such & phosphor bropze bearing may therefors be considered
a8 huving its wearing surface composed of a great number of
small bearings of very soft metal encased in the tough and
strong metal which equals the hardness of the axle; on the
planed bearing surface this molecular disposition cannot be
detected by the naked eye, but, if examined witha magnify-
ing glasw, the truth of the above will at once be seen, An-
other practical proof can be given by exposing such bearings
tos dull rad heat, when the soft alloy will sweat out, and
the bard, spoogy, skeleton-like mags remaina.

Iu this consist the great advantages of phosphor-bronze
bearings, which is proved wherever tested ; for while the axle
partly ronson & very soft metal and thus obviates heating,
even if not sufficiently lubricated, the harder part of the bear-
ing, its skeleton, does not allow of wear taking place ; and as
the bardness Is arrapged to equsl the hardness of the
axle, wear I8 reduced to its very minimum.—Dr. Charles
Kunsel

Use of fron instead of Lead Shot in tho Rinslng
of Bottles.

Lond shot, where so used, often leaves carbonste of lead
on the internul surface, and this is apt to be dissolved in the
wine or other liquids afterward introduced, with poisonous
results; and particles of theshot are sometimes inadvertently
Jeft in the bottls, M. Fordos states that clippings of iron
wire are o better means of ringing. They are easily had, and
the cleaning is rapid and complete, The iron is attacked by
the oxygen of thealr, but the ferruginous compound does not
sttach to the sides of the bottle, and is easily removed in wash.

Besldes, a little oxidized iron is potinjurlous to health,
M Fordon further found that the slight traces of iron left had
0o sppatent effect ou the color of red wines; it had on white
wines but very little; and he thinks it might be better to use
clippings of tin for the latter.

Fast Steaming.

One of the finest and fastest steamboats on the Hudson
river in the Mary Powell. Rscently she made the distance
from New York to Plermont, 28 miles, in one hour, while
the actual running time to Poughkeepaie, 74} miles, was 3h,
19m., or st the average rate of 22§ miles per hour. Boller
pressure, #7 1bs, The Powell ix fitted with the ordinary sin.
gle vertical cylinder, walking beam engine.

Panasires.—It I common to note that esch species of
animal has ite own purasites, which can exlst only upon
creatures which have more or less kinship with their host,
Thus the ascariz mystar, which tormenta the domestic cat, ls
found in all specles of felis, whilo the fox, so closely resem-
bliog the wolf or the dog, Is never troubled with the tania
senala, common in the Isst mentioned animal

’ * . ae .
Scientific American,
THE VIBRATIONS OF BOLIDS OPTICALLY STUDIED.

Professor Ogden N, Rood, of Columbia Colloge, communi-
onten to tho American Journal of Seience and Arts n now
mothod of ascortaining whether two tuning forkas, for ex-
ample, aro In unison, or to determine the differsnce In the
number of vibrations executed by them In a wecond. A
short piece of fine steel wire fs attachod to ench of the forks,
and tho Intter are supported as whown In Fig, 1, The forks

A‘? .3 bx
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Fig. 1.

are now set in vibration, and the Intersection of the wirea
viewed against a bright background with the aid of a smasll
telescops. When the difference In phase is 0, an appear-
ance like Fig. 2 is produced, which changes to Fig. 3 when
the difference in phase has Increased to one half & complete
vibration. 1f the forks differ by an interval of an octave, an
almost equally distinet figure will bs producad, as is seen in
Figs. 4 and 5, which represent the characteristic appearances
in this caso. Somewhat less distinct and more complicated
figures are given by the quint, the duodecimo, and the double
octave,

It is easy with this method to bring a vibrating string
into unison with a given tuning fork, or to sdjust it so that

the interval shall be & quint, octave,twelfth,or double octave, L
1t is also easy to sscertain the number of | A. Brad
vibrations made by a string in a given case, by theaid ofa |E

above or below,

bridge and & properly selected fork making a known num-
ber of vibrations, the string being shortened till it furnishes
one of the above mentioned figures, and executes hencs a
known namber of vibrations, after which the number of vi-
brations made by its whole length can readily be calculated
by & well known law.

To bring two cords into unison, or to produce one of the
above mentioned intervals, a cork cut at an angle of 45° is
placed bhatween the strings on the monochord,and, supported
at this angle,is a small piece of looking glass of good quality.
The reflected and vertical imsge of the farther string was
then seen in the telescope crossed by the horizontal image
of the nearer string; and the mirror being turned #o as fo
reflect,at the same time,light from the sky, all the conditions
were fulfilled,

Rods or bars, supported at one extremity orat two nodes,
and provided with fine terminal wires, can by this method
be brought into unison, or have one of the aboye mentioned
intervals established botween them, A preferabls mode,
however, is to study them in connection with the monochord
and & tuning fork. The entire string of the monochord is
first brought into unison with a tuning fork, or some defi-
pite interval established; the cord and rod or bar are then
combined at right angles, and the bridge moved till unison
is again effocted, when it is possible to calculate the num-
ber of vibrations actually executed by the bar or plate, If
the fine wire is attached to one side of a bell, the number of
vibrations executed by the bell can readily bs obtained with
the monochord in the manner alrendy indieated,

Vibrating membranes can readily be studied in this way
by attaching to them & small piece of fine wire bent with
two right angles, and using them in connection with the
monochord or & tuning fork.

The more important of these figuren may be easily ren-
dered visible to & large audience, Wires about a milimeter
thick are attached to two tuning forks placed in front of &
magiclantern; an image Is formed on the screen with the
aid of a lens of about 0816 Inch foonl length; the figures
are then well shown, along with cerisin of their details not
particularly mentioned in this artiole.

Great Expositions,

A correspondent of the New York Zridune writes from
Vienna that the loss of the Austrian government, in its out.
Jays on the recent Great Expoaition of 1578, was nine mil.
lions of dollars. We have heretofors chronicled the recent
suspension of the sories of annual World's Expositions,
which were Insugurated by the Exhibition Commission
In London, and Intended to continue until 1876, The losa-
es wore 10 heavy that the Commission was obliged to dis-
contlnus them. In view of facts like these, the American
people may congratulate themselves that Congress, at its
last sesslon, refused to authorize the squandering of public
mopey on the Centennlal Exhibition at Philadelphia. The
truth s that this Great Exposition business has“played out.”
It cossed 1o be an attraction for the masses, and is chief.
1y ulful for the advertising purposes of enterpriziog deal-
am,

C. H. O. suggests that telegraph companies plant trees on
which to hang thelr wires. **In most sections of the coun-
try, the tree first planted would cost but little more than &
pole, and after two or three years in growth would be a per
wanent pole which not rot at the bottom or need resetting,
aod would be seldom struck by lightuing, Having many
times seen from thres to s dozen poles, in a row, shivered by
» charge of electricity running along the wires, the above

quostion arose in my mind.”
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Plttaburgh Manufacturers for 1873,

Home weeks since, the Pittaburgh Dispateh of this elty
published a list of sales of houses in Plttaburgh dolng &
business of over £50,000 a year. The list was very lmper-
feot; but as it ls so difficult to get statiatics in Plttaburgh
wo have complled from this list, which was copied from the
nanessor's 1ist, the items relsting to our iron, stesl, copper,
and glasa industries, belleving that, imperfect su they are,
they will be of value. We do not give the totals of each in-
dustry, as this would by no means give the volume of bual.
ness. We would aleo say that noneof the Allegheny manu-
facturers are Included in this,

In the entire list there are but two houses outsids of those
connected with the industries given below that did & busi-
ness of over £1,000,000. As will be seen, three houses In the
fron or steel business did above this sum, namely: Jones &
Laughlins, J. Painter & Sons, and Hussey, Wells & Co,

IRON.
<L Lioyd & Black
1 0. vees

OmY, Branett & Co,..
XD S0 Z

J Palnter & Sons
Chew, Smyth & Co.

Jones & Laughline, - 2,190,0| Wm. Clare & Co . 31 w0
Brown £C0° . ...cciviinnnans W00 MeRnight, Dancad & Co.uuvies. 3% 0
Everson, Graff & Macrum...,.. 425,000 Dilworth, Porter & Co,....cuivs 2300
* Including steel.
STEEL.
Singer, Nimick & Co - JTA0 Park, Bro. & Co.. o 1000 e RSO0
Anderson & Woods vee NTID Pittsbareh Steel Cas fag Co... My

=
- 1,190,000 Miller, Barr & Parkin, . ... .ou.. 959 00

Hussey, Wells & Co
GLASS,

Bryece, Walker & Co. o FISA 00 Thos. Wightman & Co........ oo oo
sampbell, . 72,50| Dithridge & Co. ..., . 182,000
B . W90 Gises, Net'ey & Co.., . 451,000

K . 188000/ Cryatsl Glass Co.. 92 50

. 11 X0 Atterdory & Co... 18,50

< AN MN0Adams £ Co ... 121 =0

125500 Bakewell, Pears & Co, « 130 o

. MB.00 Challoner, Hoglan & Co 1.1

. fi.90.Geo. Dunesn & Soas, ...
1940/ Kiog, Son & Co...
456,100, Dorringron Bros..
100 000|

as. B, Lyon & Co.,
Wm. MeCally & Co .,
Wolfe, Howard & Co.

MISCELLANEOUS,
‘l:rﬂ.:’ntw & Wallack, boflers

artupee & Co., eogines, ete
W MUler, fOrE® ... covvrevrseer
W.G. Price

stoves ... ..
A. Garrison & Co., founders
John B. Herron & Co., stoves
L. Peterson, Jr. & Co,, founders

A. Freach & Co,, #priogs.......c.cc.u.
McCouwsy, Torley & Co., malleadble fron.
Totten & Co., fOUNAETE. . .. +.oevvrereennans
Schaal, Hoeveler & Co., bollers

Kiels, Lozan & Co,, tools ...........
Lewis & Rossiter, founders ..........

—American Nonyfocturer & lrom World, Pittaburgh.

IMPORTANCE OF ADVERTISING.

The value of advertising Is s0 well understood by old established business
firms that & hiat (o them s unneccssary ; but 1o persons establishiog anew
business, or haviog for sale a new article, or wishing to sell s patent, or find
A manufacturer to work (t: upon such s olass, we would tmpress the {mpor-
tance of advertislug. The next thing to be d 1s the di
through which to do It.

In this matter, discretion s Lo bo used at firet; but experfence will soon
determine that papers or magazines baving the largest circulation, among
tho class of persons most likely to be interested In the urticle for sale, will
be the cheapest, snd bring the quickest returns, To the manufacturer of
all kinds of machinery, and 10 the vendors of any new article in the
mechanical line, we belfeve there s 0o other source from which the adver-
tiser can get as speedy roturns as through the advertistug columas of the
BOIRNTIFIO AMERIOAN.

Wo do not make these suggestions merely to inorease our advertising
patronsge, but to direct persons how 1o lncrease thelr own business.

The SCIRNTIFIC AMRRICAN has a circalation of more than &,000 coples
per woek, which ts probably greater than the combined clrenlation of all
the other papers of 1ts Kind publialied 1o the wore.

NEW BOOKS AND PUBLICATIONS.

Tue AMERICAN GARDEN, a Monthly Illustrated Journal
devoted to Garden Ari. Edited by James Hogg. Terms
$2 a year. Brooklyn, N. Y.: Beach, Son, & Co., 76 Ful-
ton street,

This excellent journal is 20w 1o its third year, and the lssue for Septem-
ber, 1§34, commences s new scries. It has deen placed uader the editondip
of Mr. James Hogg, whose renows as & gardeser and as & writer on his art,
i (ts many and varied aspects. Is widely extended. We prediet an exten-
ded circulation for this periodical, under the new management,

TrrusviLie, O CiTy, AND FRANKLIN DIRECTORY FOR 1874
Compiled by J. H, Lant, Titasville, Pa.

Becest Swarian and Serelgn Ratents

Improved Consiruction of the Attor Hulls of Yauchts, etc.
Empeon E. Middleton, Southampton, England.—~This tnveation has for tts
object 10 Increase Lhe oapacity of vessels for carrylag cargo or ballast, to
anablo them (O GArry mwore cARYAS to mprove thelr salliag qualities, and to
mako them saler tn rough weather aud 1a hoavy gales of wind, The inven-
ton consists In the armangement of the stern post of yachis and oiher ves-
scls with Ita lowar end tuclined 10 the rosrwand st an sagle of 43°, wore or
loss, I connection with a corresponding rearwand astansion of e keel.

Improved Saw Gummer,

Jasoa W, Mixter, Temploton, Mass.—~As guwmivg machines have been
Leretafore constructod, tho cATriage WAYS are cast on the machine, so that
the carrlage and cutter casnot ba adjusted Lo alter the direction of the cut §
And the cutter belng placed upon the end of the shafl, dut ene Jouraal
bearing sad but one crank oag be taed. 1n the preseat device, by attechiag
the carrtage and cuiter shaft and faed scrow (o an adjustacie™ way"™ frame,
the operator ta ensbled to vary the direction of the oatter o a4 40 QUA Mors
Loward ihe couter of the saw, It desired. The custor shaft s Supported by
A5 outer bearlng ol & curved arl. Two creaks may be used tastesd of oo
for operating he machine, whioh may be applied to elther orelr-




VP T———

w&-m Knob Resos to Doors.
Jumes Kedey, New Yoo  city,—Tui# invention conslets {n supporting the
rose plate by & wooden bush arranged within (he lock case. The bush lo
Provided with boles, 40 that s screw (rom each rose plate may be tnserted,
Guide for Setting Lumber.

eter Barry, Sillerstown, Ohlo,~The wianner of using the devico (v a4
folloy l'lwhm;:ﬂmmblllmuulm.utleulm‘

ftion an (he Jog advances. The head s ihen

m“m‘“":“:lmmd the plane of the saw to the exteat of the

Ahickness of e boand or other form of lumber o be cut from |ba|o:.

Thereafier, each time a cut & wade, the 10g 1& adjusted on the head blocks

111 18 stralght wide comes In contact with the head, which thus -enl ..‘:
or gage. When tho log ta bolng fed (o the saw, It moves in friction

Aot with the head. The thiokuess of out can be quiokly and acourately
od by adjusting the shatt in tho bhoarings.

and Fruit Carrler.

Weadelin I’Olll.-:lf.:l:. ::-.-\'uum metal bands are fastened to
the under alde of the b and paw ugh perforations of the :m:
along stiften(ng atraps to suitable night, belng turned tato a right “.d . :'
the top to form a lug, for bindlng over 1ho top or cover, The lonnn‘:m
Nde pleces are provided with strengthening pleces, to which venlc;u o
with top and bottom hooks wre fastened, The top hooks of the o
obe #ide of the carrior are twisted (0 extend over the cover In longitudl
oAl directton. The cover ix frmly bound to the hook ends at the other
side by a pivoted wedge plece, earrled under the same, securing thereby
the rigtd fon of all the & bable pleces when the carrier Is flled
with eggs. A band spring of the cover acts on & recess of the wedge plece,
a8 #00D a3 the same is placed under Lhe hook ends, 80 that the wedge plece
" 4 tn Jocked postil

Fastener for Shade Roller Cords.
luml:;o"!:::ﬂ. Fort Saelling, Mlon.—Two brackets are attached to

» ® v *
Scientific mevican,
Improved Temporary Hinder,
WJames Nennet, St John',Canads.~Thiz Invention consists in & file which
opent and closes upon the princtple of the parallel ruler. Pius areattached
10 the bed plece, 80 as to stand firm and righd. Recesses are made Ia the
bed to admit diaks under a metallle strip, and disks are placed on top of
the atrip, Serew threads are cut on the pine, and the disks serve as screw
nuls, Into the center of which the pins are serewed, one disk nut belng be-
1aw abd one above the strip for each pla, The serew threads are cut the
whole length of the pins, and the roughened surface thus prodused pre-
venis the papers from too essily slipping up when the clamp 1s ralsed,
Mortises through the clamp reoslye the pins when the elamp is pressed
down 1o Aling., When the olamp (4 ralsed for filing, bars serve as guldes
10r the edge of the paper, ro that the back eCges of the papers flled present

aneven and nolformappearanco.

Improved Adding Mnaohine,

Charlos ©. Moors and Jacob I, Moors, New York olty,~This In an fm-
proved adding machine, so constructod as Lo carry acourstely whatever
number of whoeels be used, bripging each wheel exaotly to the required
polnt and leaving It thero, and whioh shall bave no lost molton from the
tmperfection of gearing teeth. In s piate & number of counting wheels are
arranged, in which, near the circumference, is tormed s clrole of ten holes,
to recolve the polnt of an tnstrument for turning sald wheels, In the
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Improved Car Counpling.
Gabriel Thomas, Reno, Nev,—A small plate I« attached near the lower
eud 1o the back of the coupling pin. A spiral spring is placed In & recoss
bebind the pin, which bears downward on (he plate with s constant pres
sure, and reacts agafnst a shoulder to throw the pin downward. A very
ol bracket spring is attached to the ander aide of the drawbead,
up through the link opening, with its end under the plate, 5o that It wi)
paturally support the pln when the Iatter (s ralsed, When the cars tome
In eontact with each other,the end of the lnk strikes this spring.and pushes
{t from the piate, and the pin Is forced down \hrough the link. For un.
coupling the cars, the plo s ratsed by means of & bell erank whioh conteety
with & rod which extends laterally to the side of the car. This rod has
sorien of ratetiet teoth whioh oatel on & plate through which the rod passos
by which means the pin may be held up without the supporting spring, A
similarly arranged rod extands to the top of the ear.

Improvemont In Roefining Mugnr,

AL Whllam Schirador, Hoboken, N, J.~This fovention consiats (n soh.
Jeoting raw sugaAr whon sultably motstened to the action of a very high de.
gree of prossure acting from above on [ta surface, 80 that the compressed
alr percolates between the granules of the vugar and effects the bleaching
and purging of the sugar previous to ita dissolution. The lavention con.
slats, further, In the dissolution of the sugar in the same tank under they

fnoe of the whoels, Just within thae olrole of holes, and trio there-
with, s formed a olrole of numbers, obnsisting of the nine digits and the
oiphier. Upon the faces of the wheels 16 formed a second cirole of pum.
bers, conslsting of the nine digits and theclplier, and so srranged that each
sumber of the Inner eirzle may be the pl L of the ber of the
outer clrele. The wheols are so coverod that only one number of each elr-
alo will be saen at a time, and these will alwaya be the complements of
each other, ko that the number seen through one hole will always indicate
through tho space of tow many holes the wheoels will have to ve turned to
bring the wheels to the 0 point. In using the tMachine, the Instrument i»
Inserted In the bhole of the wheel opposite the digit of the scale that
rep the 1o be added, and s moved around to the right

& window casing to hold a rod, which Is d to one kot and pas
loosely through the other. Upon the rod is piaced a short drum, which is
mw‘mm'.nu&mmmuhudnmou-ph-ouor
» paller, sround which the cord passes. By thls coastruction, by siightly
loosening the thamd serew, the dram may be moved down upon the rod to
tighten the cord, may be moved up to loosen It, or may be turned upon
said rod to adjust the pulley to the direction In which the cord 1s desired to
work.
Improved Hat Ireming Machine.

Eobert E. Brand, Platatield, ¥, J.— Thls invention consists of & hat-diock-
supparting diek, which iz rotated 1a horizontal or vertical position dy be.

ng thrown 1610 gear with s driving sbaft. A quadrantal guide mechan!
snd spring clatmp carry the dlsk into vertieal position. The top of the
hat and brim are falshed by the iron 1o the former position, the side of the
it Detng Bulshed (o the Jatter. The bat snd hat dlock are thea transfer.

eod and ad} dtos d ticg dlsx, with J aperture, cushion,

and spring clanps, for fateding the under side of the brim. The Snlsding

rom 1s made adjustadle in any direction, and at different hights on 12e top

of the sapporting frame, and resdily csed on either side, it Delng detach.

abie with its supporting frame for the exchange of the heating tros.
Improved Tool Post for Lathes.

Thomas Uonner, Uhicopee, and Edward Bonner, Worcester, Mass.—~The
post fa Sited to work up and down without lateral play in 8 socketed stand,
snd has s vertical rack In one side, In which an endleas worm works, said
worm Delog arranged 13 dearin ded to the d stand, 50 a5 Lo
Se frmly secured agsiost esdwise molion, sod sO thst the worm works
throngh 2 slot in the stand Into the rack.

Improved Fire Place Grate.

Jobzn Bawden, Freehols, N. J., to himself and G. Combs, of ssme
place.—By a relstive construction in three parts, this gra e may be packed
asd transported 1o a small compasy, while it may de put together and sot
©p in the fire place with little troubdle or expense.

Improved Breech-Londing Fire Arm.

Albert Karate, Brooklyn, N.Y.—~The barre! screws (0 & recelver at the
plsce for recelving the abell, Oa the recelver {s u carlng tube, to which
the bandle may connect, This tabe fs capable of allding on the recetver,
and is connected by screws with a crosshesd, which 18 employed to force
the needle back to set It for firing the spring. The sald cromhead works
forward and backward In & mortise, In & tabe within a recelver, pushing the
peedle back by 1ts collar, and then, after setting the needle, golng forward
out of the way of the collar. The receiver hasa collar, and on the oppo-
site side s lug, which form a besring for & sleeve o rest on at 1ts front end,
theasid sleeve beipg 1o lock the luside tude snd outside tube in the for-
ward position next to the barrel. At the rear end, ssld sleove rests on a
sectional collar, forward of lugs on the receiver, and the flange on the
front end of the outslds tube, which match #0 a5 to form s continuous col-
Isr when the parts are pot together. The sieeve has s flange st the middle
of the Inside, which 1s notched 50 80 10 pass the lugs of the recelver and
lock togetter with them Dy taraing behind them after 10 paming beyond
them. When Ihe needle is to De set, the sleeve is turned 10 as to allow
screws to pull out of notches, but not 40 s o allow the sleeve Lo unlock
with the Jugs ; but when tha cartridge chamber is to be opened, the sleove
18 Lurned s0 a8 L0 escape from (he lugs and be pulled back with the tabe,
A spring catch le srranged 1o arrest the sleeve tn the different positions to
which 1t s turned for thos relessiog the tabe, and also for holding 1t In the

ocking position,

Improved Corn Planter,

George 11, Hunme, Faols, Kan—~A wave wheel on the maln shaft actustes

sliding plece, which Is thereby carried slternately from right to left,
esuning the dropplog of tha seed from the seed boxes ta the usnsl manner
Alever 1s controlled by the attendant, 5o that, when the same is thrown
forward, s voller Is carried back, lowering runners and marking the fur.
rows for the seed. Asother roller, brought forward, rafecs the runners
Above tha grousd, for taralag the piaster from one row Into the next, snd
for golag 40 or from (he plece of work. To esch ond of the shaft are
Srmly spplied rotating arme, whish strike with thetr tnclined esd jugs the
pivoted markar rode st both ends of & crons plece. Kach lug strikes & rod
simultasesusly with the dropping of the seed from the adjolniag seed box.
The rods ars carried baek 1810 horfzonts! position after belng pressed
down by baod sprisge. The end of each marker rod is provided with a
check, which laves ss lmpression on Lhe sariace of the ground sfter each
steske. By sultable devicos for throwing the mechasiem iato or ont of
gear, 1he seod-dropplog snd row.making operation iy Interrupted snd
resumed at the will of (he sttondant,

Improved Gun Lock.
James Madison Grisham, Towssh, Texr—Ose end of the maln spring 1s
Besried 1o & hole 1o the resr end of the Jock piste, snd bas s point formed
Spoxm It, which projects 1o serve as s dowel pis for receiving the rear end
of the satd lock piate tn plece.

Improved Compound for Dental Impresst
Besjemin N, Tesgue, Alken, aod Morsce Parker, unkl.a?: C.~This
BYERtion 14 & componsd for taking dental $Epresstons, convisting of plas
ter of Parte, go'd mine esnd, sulphate of potash, snd cArmine, or other col
Oring master, mixed in proper proportioss. It barders quiekly, and may
Be FemeYed asoner than plaster from (he moutd of the patient, allowlng
alro, 0% nocoust of te Iriabidiiy. the breakiog sway of parts of the tmpres-

*lon and Ihelr sccurgty replesing, oo 1hat o perfect east of the moulh 1e

Tmproved Hinge.
Moses L. Potrier, Grees Bay, Wis. ~Tuis tavention conlste 1o o pecullar

osetrectivs tﬂmmu,mmuc
pintie, 0o that 1t muet be
wrned ot (e Iatter bafors It can be femoved. The Inclined lower edgn of

The mate

untl] 1t strikes & stop. The units, tens, hundreds, ete., are added dy
turning the proper wheels. In turning elther of the wheels, as each ten
of the column of fgures belng added s reached, the next wheel is tarned
one space, the carrying being thus done automatically. The wheels are
kept from belog Jarred out of place, oraczidentally turned forward or back,
by springs. Upon the ubder side of the main plate are attached ratchet
wheals, 10 8 tooth of eaoh of which i pivoted a push rod, of such a length
and 1o such & position that, when the figure of the scale shows through the
potel, the forward end of the sald push rod may rest sgaiust & tooth of
the next ratchet wheel, ready to move It one tooth when the first ratchet
wheel I sgaln moved. By this construction, ss scon as & push rod has
pushed the next ratebet wheel through the space of one tooth, It drops
away from sald wheel, and, as its own ratchet wheel continues to move
forward, its movemontis are 80 guided as to Keep it away from the teeth
of the next ratchet wheel until 1t is time for {t again 1o operate sald next
wheel, when 1t moves forward, moves the sald wheel ons tooth, and sgain
drops away
Improved Explosive Compound.

Charles A, Browne and [sasc 5. Browne, North Adsms, Mass.—This 1o
vention relates to a now priming compound, which is exploded by a cur-
rent of clectricity or the electric spark, when properly secured in an Inter.
raption of the electric current. It consists of the mixture of fulminate of
mercury with pulverized antimony in various proportions, with an addition
of astimonic sulphide or other Ingredients, If desired, for producing s
greater or less degree of electiic condactivity of the priming.

Improvement in Indexing.

Walter Enight, San Andreas, Cal.—The objeet of this tavention is to fur-
nish for bookkeepers, accountants, and others, a neat case for Keeping the
index 0f books thereln, It being 80 srranged on the deak that It indicates

without loss of time, the page of the party in the book,sad expedites work
thereby. The device consists of & case with open top and front pars, which
carries in side grooves sultable frames with the index tables of the names
alid theretn, sald frames belng ralsed by means of levers and Keys, exposing
theredy the Index tadle required.

Improved Water Elovator for Wells,

Willlam Msson, Providence, R, I.—In the inner part of the well spout Is
pivoted the outer end of a bent arm, the (nner end of which projects suffl.
clently to catch upon the edge of tho bucket as It rises above the spout
snd t1)] 1t discharges the water automaticslly Into ssid spout. Upon the
lower side of the inner ond of the arm s pivoted a small friction wheel
which, should the bucket rise so that the arm catches upon the edge, near
one and of the ball. may roll along sald edgo to a position midway botween
thie onds of tho sald ball, 5o as to discharge the water properly lnto the
spout,

Improved Ordonnce and Mothods of Constructing the Same.

Porcival M, Parsons, Hlackbesth, Eog.~Thess improvements {n ord.
nance reiate, first, to the mode of manufacturing the lnner tube of the
gun, whereby the fibers of the metal are arranged spirslly, and the capa-
city of realatance to strains greatly tnoreased, Thelngotof steol Is Arat cast
88 DAUAL Itis then drawn down, by hammering or otherwise, until it ap-
proaches tho fntahed slse, The Ingot i then brought to & suitable heat in
s furnace, and Is twisted & suMclent numbor of times, which 18 sccom.
plished by Axing one end 1o & box attached to an axle, which 1s made to
revolve in suttable bearings, while the other end Is griped and held station-
Ary lu fixed Jaws, or turned 1o the opposite direction. It Is thea rehsm.
mered, and, |t 7. the op 4 Ay be rep The lmprove-
ment also relatos to the method of constructiog steel lining tubes for
Kuns, intended for tnsertion Into smooth bore cast fron guns for the pur.
pose of coaverting them Into rifled guns, or (nto & cast lron casting for
the purpose of makiug new guns. A number of separate hoops of con-
veulent widih, formed by hammerting or rolllag or by both operstions, are
combined In such & manner that the diameter of the ring Is increased dur-
log \he operation, and the metalis thereby axtended or drawn out cirenm.
fereutially, and the fbers and sny lines of weakaos daveloped by faws
1o the original casting are placed In s clrouniferential direction. The Inner
tube having been turned to the requisite sixe, a sufficient number of these
rings bored to the roquisite size are foroed on ita breoch end side by side,
o foarm the rienforees tube, These are then turned, leaving bands st thelr
edges of slightly larger diameter than ihe Intermediate portion between
them, Another serfes of rings of the requisite size, La relation to the Srst
saries, are bored oul, with an aonalar recess in oaeh corresponding to a
palr of bands of (wo sdjacent rings of the first scries; tAIS secund series
of risgs are then axpanded by heat, and placed over the fAirst series ih suok
& position that they will bresk joint with them, and »0 that the bands or
fAllets formed on the edges of the first serfes will At Into the annulsr ro-
certes formed In the second series, by which means the rings will be con.
nected longitudinaliy, and form 1n effect & continuous tube, and may be
treated as such o Impart lopgitadine] strength to the taner tube, The
improvementa relate likewise to the form of the bresch end of the lnlng
tube and the Interior of the cast fron cssing 1616 which 1t Is Sited, and
he geners! combination of the parts In guns of this description, Is guns
hiherto constructed on this system, the breech end of the Malng tube,
whete (he rienforon oocurs, and the recest mada (o the brooeh end of the
CAting 1o receivs I, have boen made conloal, which form requlres @ecial
machinery 1o hore out the casing, aod offers diffoulties to the proper
Ailing of the tuba, The breech end of the tubs Is mads ceylindrical, and
redaced lo Slameter 1o stepe toward the mussle as required, and the inte

tior of the caring s meade In o corresponding form The tube s luseried
INte Ihe ovot Trun ossing At the Droech end, and 1s secured by & brecch
seraw, In combioation with which & aut 14 serewed 10 the end of the Inner
1abe Jot luto & recess bored out of the mures aud of the cast fron canlng,

ted

Iwmproved Bolt for Middlings Parifiors,
Joseph W. Wilson, Warsaw, 111Dy this tavention, middiiugs purifers
Ihat ueo & Bal screes are provided with & bolt, 20 constructed i Lo Koep
Uhe soreen cloth clean, snd the middiings thoroughly agitated, inoreasing

(o capacity of the bolt oF sereen, and enabling & much fuer screen oloth
1o be used,

imission of steam and water for the parpose of repeating and completing
tho purifioation, or drawing It off for pasalog through the fltoring sod dis.
colorlog operations to be returned and purged completely, and flually
dried,

Improved Stenm Radiator.

James MoCarthy, New York city.—The base of the radistor s made
hollow, and on {ts uppor side are formed openings, which form sockets
to recotve the ends of the tubes. The iead of the radiator s also hollow,
and rocolyes the upper ends of the tubes, [Rode pass through the tubes,
enter the cavity of the head, and have eyes to recelye other rods, which
are passed through them. By this arrangement the rods aud thelr sup.
porting rods will not tmpede the passsge of steam through the tubes.
The wasbors 1n the tube sockets are hollow rings open upon ihetr {aser
side, and are spun up out of ring piates of sheot metal. The washers
thus constructed will yleld sufficlently 1o pack the endsof the tubes steam-
tight. With this construction the steam will circalate quickly sod uni.
formly through all parts of the radfator, so that the radiator will heat up
evenly In all its parts,

Improved Seal Lock.

Joha 8. Lorimer, Detrolt, Mich.—An faner removable plate is fastened
to the back plate 0y a screw. A slidiog bolt s thrown forward, to engage
with the notch of the hasp, by a sprisg. A emall knob on 1he bolt projects
futo an orifice of the {aner plate. The seal plate is made prefersbly of
gInes, upon the back side of which (s the ralirosd ladbel. This slides in
through s slit In the edge of the lock,and covers the inner piate, and con-
sequently the knob of the bolt. The hasp is not hioged, alldes to ang
out, s shoulder on a long leg preventiog ita belfog eatirely separsted from
the lock. When the hasp Is down, the long leg entirely closes the slit, snd
efiectually confines the plate, 80 that the seal plste must be broken before
the lock can be unlocked.

Improved Machine or Cutting Clothes Pins,

Henry Mellish, Walpole, N, H,,assigoor to Wyman Flint and George H,
Mellish, Bedlowa Falls, Vi.—The object of this Invention Is to rapldly cut
bifarcated clothes pins of any kiod, but more especially the kind described
in letters patent pranted to same Inventor, dated September 23, 1871, No.
143,024, by the combioation of s stationary channel or groove, In which to
alternately move and hold the timbder, by means of feed wheels and a dold-
iog plate, while the pins are Deing cut. When the feed cesves and the
plece of wood Is statiopary, and the cutters ready to work, this plate s
dpped by a cam, which strikes a rib snd ralses & plate, =0 that its other end
presscs on the wood 1a the groove and holds it down, to prevent splitiing
while It 1a being cut. This cam !s so formed and arranged that the pressure
ts continued while the catters sre at work, and discoatinued when they are
withdrawn. For making the openings, the cutters penetrate balf way
through the plece as the lathe {5 passed through this machine, The mext
machine cuts the other side In the same manmer,and then the plece of
wood s #plit, which separates snd completes the pins. Anothercutter cuts
foto the plece to give the length of the pla, The cuts In the two sides of
the plece are not opposite each other, so that the plece holds together until .
1% is #plit to separste the plns.

Improved Lamp Cooking Apparatus.

Jobo A. Miller, New Orleaas, La.—A common petroleum lamp bas it
chimney provided with a closely fitting shell of sheet metal, which extends
from the neck to the upper rim, and prevents Its unequal expansion, The
ahell alao sorves Lo s certaln extont 1o retaln the heat tn its passage through
tho chimney. The cooking veesels proper eonslst of a boller and severs)
additional vessels, which are fitted Into each other and Into the boller, ench
formiog a separate cooking chamber. The doller Is arrsaged at the bottom
with worm-shaped channels, which take up the fsme from the chimuey
and conduct it around the bottom and sides. A convex perforated bottom,
10086 or false, s placed on the boller bottom to prevent the ariteles cook-
fog thereln from burning, The vessels are connected by steam tubes,
which are arranged at opposite sides to compol the steam to spread under
the bottom tn passing to the next vessel,

Improved Adjustable Ferrule for Agricaltural Implements.

Willlam H, Bowman, London, Oblo.—The ferrule is made of two halves,
which fit symmetrically over the handle end. Whea the handle shrinke, ihe
ferrule In tightened by driving up & dand. The band takes hold of the
outer slde of s tongue simultaneonsly with the ferrale halves, as (¢ torms,
on account of an inelined groove and Its inner wodge shape, part of the
clreumference of the ferrule. The lug locks the tongue securely to the
ferrule,

Improved Water Wheel.

Marquis D. Grow, Dobugae, lows.~The buckets are made stralght and
redial, and are 0 4 upon Or sttached to the body of the wheel, The dis-
charges extend rearward from the lower ends of the duckets, and ate
curved downward, #0 8+ 1o be coavex upon ihelr upper slde, as showsn.
They are sarrounded by & band, sttached to their outer edges, snd the apper
edge of which rests agalost & shoulder formed by the thickening of the
care for the chutes, 80 that the water from sald chutes may be discharged
directly agsinst the buckets, To the Lop of the gate is bolted a riog, which
15 around the edge of & oap plate In which the shaft revolves, To the oap
aro pivoted at their angles two elbow levers, the arms of which have short
slots formed In them 1o recetve pins sttached to the ring. To the other
Arms of Ahe levers, Dear thelt outer ends, are pivoted the ends of & con
uocting bar, so that the Jevers may operate together upon the oppesiie
paria of the riog to move the gate. Upon the lower part of the onler side
of the gate Is formed & flange, upon which rests the outer gate, which has
A flange, formed upon the lower pact of e outer eide, tn ons part of which
wre formed toelh, Into which I geared & governor, so that the gate may be
adjusted & 11y to regulate the fngress of the water by the motios
of the wheel,

Improved Peckethook,

Gabriel Jaamagy, Nrookiyn, X, ¥.~The olject of this invention is to o
Prove the pocketbaok patented by same inveutor under date of April 3%,
1ML It countate of & pockelbook, the partitions of which are conaected,
without stitehing, by & Moing made of & blank which extends continpously
OVer the same, and 18 cutl with sectorabaped side Sapa for forming the side
convection of the partitions, and also with the side faps of the pockel-
Dok, The invention consieta, further, in (he arrsngement of 8 billbosk

formed as extonsion of the partition covertng, and folding out of sight
1uto & section of the seme.

fwpreved Beam End Protector,

Norman Molellan, New York city.~The lnventlon relsies (0 &
Vs casing for the ends of wooden benins ax a protection agatust the
CUE0 of dnmpuess or deatruction by fire. The castog covers the beam end
Aud a0 much of the contiguous portion as enters the mortise in the

85

OF Moue wall,and 1t may also be made of suMelent length to
Short distasce from the alde of the wall, .
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Business and Pevsonal,

The Charge for Insertion under this Acad s 81 a Line.

Compound 1ler Pumps, for Mines Quar.
ries, Canals, and ng woo'::l Cm:nun& -;
pliestion to Hydrostatlo and Hydranlle Company, 918
Ridge Avenue, Philladelphis, Pa.

To Manufacturers and Amatenrs—Solutions
for covering sll kinds of metals with different metal,
elther by Eleetro Platingor chemlical process, always on
hsnd, with reliable direotion for use. Address Alb,
Lovie, 22 N, 4th St,, Phlladeiphia, P's.

For Sale, Ches; nd hand Machinist's
Tools. D. Frisdlo & Co,, New Haven, Conn.

We make to Order Iron and Steel
Forglogs of every & R. A. Bel
Danbury, Conn.

A machine that .ctul.l}z pays its cost in 30
days! Made by Humphrey Machlne Co,, Keene, N. H,

For Solid W t-iron Beams, etc., seo ad-
vertisement., Address Unlon Iron Mille, ¥ ®h, Pa.,

Dro:
L (:o':
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American,
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Stitched. O, W, Aray, Mavufacturer, 301 & M0 Cherry
8L, Phlladalphis, Pa. Send for new eireular.

Buy Boult's Paneling, Moulding, and Dove-
talling Machine. Send for cirenlar and sample of work
B, C, Mach'y Co.. Battle Creek, Mick,, Nox 273,

- == 33 - .;h"
I SWERS DT PON

P. D. R. and several other correspondents
will ind fall descriptions of Mghtaing rods on the «dl
torfal pages of this lmne.~H, D, E, will find directions
for making sa mollan harp on p. 20, vol, .8, I, O,
will And explicit directions for bropsing Iron castings
on p. 10, vol. 20.—G. M. E. will fiad directions for mak-
ing asphalt pavement on p. 353, vol, 3.

Q. \:’. B. asks: How can I polish meer-

for lthograph, etc.

Wanted—Circulars and Price Lists from
Makers of small Water Motors, sultable for ruuning
light machkinery. Address Porter Blanchard's Sons
Concord, N. H.

Users of Baling Presses addressV Pugsly,N.Y.

Millstone Dressing Dismond Machines—
Slmple, efiective, economical and durable, giving uni-
versal satisfaction. J, Dickinson, 64 Nassan St., N.Y.

Engines 2to SH.P. N.Twiss, New Haven, Ct.

hﬁ“ﬂﬁhm t for Sale or to Let on Roy-
alty. made by Machinery very fast. Used
every family In the land. Enllrely sew and novel. Ex.
tonsively macufactured and sold In the U.S. Sample
sent by mall, and full particalsrs given on appllcation
to the lnventor snd sole owner of Patent, Charies G.
Cole, Bennington, Vermont,

‘Wanted—A Partner with $8,000 to £12,000,
fn manufacturing a Pa d article, Address G. Schu.
mann. Zabriskl St, Jertoy Clty Helghts, N, J.

A thorough Machinist and Draughtsman, an
experienced Foreman, )! Add
Edward Clintoo, Philadelphis, Pa.

For S8ale—Good Machine Shop and Foundry
Bustness, with Lease. Tools new and first class. Locoa-
tion and bulldings very desirable. Terms easy. Address
Toledo Machine Co., Toledo, Odlo.

Experience and Capital want employment
in Foundry and Machine Address Drawer 57,
Catakill, N. Y.

For Sale—Two Steam Saw Mills and three
Farms, by U, Bridgman, St Cloud, Minn.

Wanted—Azents west and south. Asbes-
tos Felting Co., 316 Froat 8t., New York.

Lyman's Gear Chart, Price 50 cts. Address
E. Lyman, O, K., New Haven, Conun,

“Boller Sealing”—To C. C. Send your address
to Harker & Co., Magufacturing Chemists, 2111 Broad
St., Bichmond, Va.

Deane s Patent Steam Pump—for all pur-
poses—Strictly first class and rellable. Send forcircular.
W. L. Chnso & Co., 95 & 97 Liberty St., New York.

Spluning Ri: fasS i nality—
e o S R i o ey
Seud for sample sud price )at.

Wanted—The Manufacture of “Specislties™
made mostly of Wood, Bayer & Co., Meadville, Pa,

The Pickering Governor, Portland, Conn,

Portable Engines 24 hand, thoroughly over-
hauledat ¥ Cost. LB Shearman, 4 Cortlandt 8t , N. Y.

The Improved Hoadley Cut-off Engino—The
Chespest, Best, and Most mionl st powor in
the Unfted States. 8end for clroular, W, L, Chaso &
Co., 95 & 97 Liberty St,, Now York,

Mechanical Export in Patont Cases. T. D,
Stetson, 23 Muarray St,, New York,

Gas and Water Pipo, Wrought Iron. Send
for price list to Balley, Farrell & Co., Pittsburgh, Pa,

Fo;gu—(hn Blast), Portable and Station.
sry. Keystone Portable n)m. Co,, n‘l,luolphll. Pa, &

The “Scientific American” Office, New York,
Is ftted with the Miniature Electric 'folmlph. by
touching little buttons on the desks of the managers,
slgnals are sent to persons in the varlous departments
of the establishment. Chesp snd effective, Splendid
Tor shops, offices, dwellings. Works for any distance.
Price #5. F. C. Beach & Co., 263 Broadway, New York,
Makers, Send for free 1llustrated Catalogue.

All Fruit-can Tools, b erracute,Bridgeton,N.J,
B ‘s Coslyard Quarry & Contractor’s A
mrov.:n(:t mt{ul u%“oonnylnn I:lurul-rby lmp;
cable, W. D. Andrews & Hro,, 414 Water 8t,, Now York.

For Solid Emery Wheels and Machinery,
fand to tho Unton Stone Co,, Boaton, Mass,, for alroalar,

Lathes, Planers, Drills, Milling and Index
Sachines. Geo.S. Lincoln & éa.. Martford, Conn,

Hydraulic Presses and Jacks, new and sec-
oud hand, K. Lyon, 430 Grand Street, New York,

ey, Boilers, Pumps, Portable Engines

Machiniats Tools, L. K, Bhearman, 46 Cortiandt 8¢, N.Y,

For best Presses, Dies and Frult Can Tools,

Blise & Williams, cor,of Plymouth & Jay,lrooklyn N.¥,

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph sp-
parstus, for sending messages, MAKInK maguots, the
electrio Hgut, gIVIDg Alarms, snd various other purposes,
Can be put o operation by any lad, lucludes battory,
ey snd wires. Neatly packed and sout Lo sll parts of
Ahe worid on receipt of price, ¥, U, Besach & Co., ¥
Brosawsy, New York.

Rue's ** Little Giant” Injectors, Cheapest
and Best Bofler Fopder 16 the market. W. Lx Chiss &
Ao., W, 0, 71 Liberty Btreet, New York,

For Surface Planers, mmuall size, and for
(Box Corner Grooving Machines, send 10 A, Davis, Low-
ell, Mass.

Yook's Patont Drog Proms, For ciroulars,
~addross Milo, Peck & Co,, New Haven, Conn

Smell Tools and Gear Wheels for Models,
sLAst troe. Goodnow & Wightman 28 Cornbill, Doston,Ms

The French Files of Limet & Co, are pro.
pounced soperior to all other brands Dy all who use
them, Doctded excollence and moderato cont iaye wade
those goods popular, Homer Voot & Co,, Sole Agonts

1for Amerion, 20 Flatt Btrdet, New York,

y Wmung. Pumplng,
m-aum. 157 snle o redl’ u:l prr b
It R, conveyn Conl

mant, Andrew’s Fatont,iuside page,
Automatic Wire Ro
“Ore, &0., without Trestle Work, No, M Doy street, N. ¥
A F. Havens Lights Towns, Faotories, Ho.
“Sals, and Dwellings Usa. 3 Doy strvet, Now York,
“Templos & Oilcans, Draper, Hopedalo, Mass,

A.Soak irst in molten taliow, then 1o molten
white wax, and then rub with s dry rag.

W. C. D. asks: Is there any difficulty in
ustog a colled pipe, of 1) or 2inches dismeoter, as & wa-
ter heater In a farnace? The fire pot Is 20 Inohes In di-
smeter; and [ want to use from 10 Lo 15 turns or eolls of
pipe placed within the fire pot, the plpe passing out
and connecting with a hot water radiator in an alr
chamber outalde, tho water passiog back from radiator
aod entering bottom of coll, 50 as to kKeep up a contin.
wous clroulation. I am told that steam will form at
potnta In the coll and choke the pipe, preventing & free
and steady circulation, Is thisso? What size of pipe
ought [ to use, and what Is the best form of hot water
radistor? [sthere anything bettor than a simple mani-
fold of plaln plpe? A. A much Iarger pipe will be
mecessary to enable you to secure clroulation with the

that you propose. The manifold will an-
swer very well for the bot water radiator,

B. B, B. asks: In a three milo boat race,
would It take any longer to turn astake boat at the end
of the first mile and a half and return, than 1t would to
Tow the three miles straight abead? A, Yeu

J. G. asks: In what part of the world was
the Garden of Eden? A. Noone knows.

If the sarth goes round on 1ts axis, why do we not

get to the part where there Is mo frost or snow, or to
the part where there 1o no summer? A. If you will
consult asy clementary work oo astronomy,you will
readily perceive the resson.
Is there anything prodaced that will keep coal dust
cemented together o that 1t will stand burning to ashes
bafore It will part? A. There are numerous pstents for
thls purpose, many of which bsve been described 1o the
SCIENTIFIC AMEEICAN.

J.H. K. asks: Tame in an experi-
ment that requires the use of a serfes of small bellows,
It will be y they should be absoluately alrtight,
and, as they will be exposed(probably) to water, it I
cqually important they should be waterproof. WIII
you tell me what material to use, and how to construct
them to galn these ends? Will gum cloth answer? It
£0, how shall I fasten it to the heads, and should those
heads Uo of wood or leather? A. We think you can ob-
talp rabber bottles or syringes that will be cheaper and
more satisfactory than the arrangement that you pro-
pose,

W, 8, P, asks: If a piston were let fall 25
feet in nuch a manner that 1t would enter an afrtight
cylinder, would the sudden compression hoat the alr
within the cylinder? If so, wonld the expsaunsion of that
heated alr be great coough to throw the plston as high
as the point 1t fell from? A. There would be some
power consumed In overcoming friction, and some of
the hent of compression would be dissipated, sp that
the useful effect would not be as groat as the power
exerted,

‘What would be the pressure of alr par square loch on
the (natde of a hollow canting one f00t square, It balng
hesated to a red hoat after being Alled with cold air at
atmospherio prossure? A, Professer Thuraton has pub.
1shed a tabile of the temperatares and prossures of afr,
You oan obtaln it from D, Van Nostrand. Your other
question is of & business character,

W. B. F.agks: When is the transit of Venus
(o take plnge ? Whon was the Inat? When will bo the
next, or how often do such phenomens oceur? A, Tran,
sits of Venus always take place in June or December,
There are two transits, elght years apart, and then more
than & century elapses, after which there are two more
tranalts, elght years apart, A traosit was prodicted by
Kepler,in 1081, but was not observed, The transltof
1050 was observed by Horrox and Crabtree, lu England,
The last two transits ocenrred on June 6, 1761, and June
4,179), the latter belng observed frowm various stations,
widely separated. The next transit will take place on
Decomber 9, 1874, and preparations have been wade for
vary comwplete observations, Tho lust transit during
the present contury will occur on Devember 0, 1880,

J.T, B, says: 1 have moved into n large
frame house, which rests upon pillars four foet Ligh,
with lattice work between them, 20 that thare s a free
cfroulation of air; tke house 1k lathed and plastered
throughont ; yet, tn o few days, artieles of olothlng,
slioos, oo, , will mold If put (n the closets. Flease Lol
1o the cause, and If thore lea ramedy for 1t A, A succes
slon of ralos snd damp westher will somotimes produce
moldiness in closets, but In your cave It In oaused moat
probably by the freah plastering of the house, Flaster
sbaorba motsture from the stmosphare for some time
alter it ls put op, snd under certalt conditions of tem:
persture will give 1¢ off Iu Jarge drops and stresms, 1t
1# for this rosson that new walls eaunot be safely patut-
ed, Weo romomber n case 1o point, whero the nowly
plantarod walls of the olass rooms (0 # sohool bullding
wore palnted and thelr surfaces propared srtielally to
#0rve as slate, Lo bo used for writing upon In place of
the ordisary blackbosrds. Tohey wero fulshed very
handsomaly, and the lmftation was purfect; but In one
week's o the paint began o FUN 1N KUOD SITesis 4s
10 trioklo down across the white haso, and Ha in binok
puddios on the Noor. Your ramedy Is to kewp your
closets open,and lot the wind blow through the houss
1o the widdle of the day.

H, A, W, says: You have been calling at.
tention to the importance of educatiog the Jeft slie of
the body snd brafn, Isitnota a0k Lhat more parsuns
aro PATAlyE0d on the right side LUAR the left, and may it
0oL be scoounted for by the fact that the right slde Iy
overiaxed by giving It too large & proportion of the
work 1o be done? A. You evidently have forgotten
that tho loft stde of the bratn (s the Index of the right
aldo of the body, If you matntein that the Lotk side of
the braln and lefe uido of the body &re both paralysed, It
would ¥how that the wholo systeli was undar that lo-
fuenee, the nervous forco on the right side aud the

WUNOUIAr SYstems o the left side belog (ko sulferers,

Bost Philadelphis Oak Belting and Monitor

D, C. P, asks: Which will use the mont
econl, two hgh pressure engines, compounded, 1¥xh
Inches, each cut off at half stroke, with 0 1hs, stesm,
with 130 revolutions per minute geared o & maln shatt,
1ts pinton belng 2 inches in diameter, and the engioe ‘s
piaton 12 inches: or & low pressure condenviog eogine,
of dimensions equal to the task, with &« good generator?
A. Thesecoud would be the most econovmical, with the
same grade of expadsion as the Aret,

Where could [ lesrn the millwright'strade? Al There
Ate DOMerous good shops scattered over the eountry,
{t would be woll for you to enter one of them as an sp-
prentics, or In such capacity sa you could nrrange with
the propristor.

How can any one enter (he Daresu of Steam Engineer-
ing st Washington? We do not understand exactly
what position you want, Write your wishes definitely
to the Chilef of the Nurean of Steam Engineeriog, and
you will probably obtain s reply. If there Is still s dif-
ficulty, you might address the Member of Congress from
your district.

C. C. A.—The instrument you describe is
stmply s poeamatio syringe, Itls not & noveity, haviog
been shown In courses of experiments, under the subd
Jeot of heat, In our schools for years,

J. A. H. asks: Why does a glass bottle
burst, when you expose It 1o the sir ana lay it on red
hotcoala? A. Itis owing 10 the unequal expansion of
the glase when placed upon the coals.

What Is the telescope principle used for? A. Your
questionis very Indefinite. The telescope s composed
of several lenses 20 arranged as to bring at the polat of
sight, ohjects magnifed several diameters., Coasult sa
elementary text book upon optics,

H. 8. asks: My finger nails ara very brittle,
fn fact, the lesst pressure caoscs them to break. Is
there any remedy? If so, what 18 11?7 A. Bathe the
nalls with oll ; glyeerin will not answer; Keep the satls
cut close. If very tore, you must keep them bathed
continually,

J. M. B, says: Please give a formula for
caloulating the proper dimensions of & iy wheel, dimen-
slons and speed of engine belag known. A, You will
find rules on the subject on pp. 177 snd 38, vol. 29,

J. W. M.—Your idea for an electro.mag-
netic engine Is not a new one,and (s impracticable, littie
or nothiog belng galned by fts use; and fnstesd of re.
placing the battery, you oaly lessen the relisbility by

pl Ita hinery.

E. H. H. asks: Is there any machinery for
catting Oles In use, that Iy working successfully,and
what has been the principal trouble with machine.cut
flesa? A, There ars several of such machines, machine-
cat flles belng {n common use. They are not, however,
equal to hand.cat fles, either In the regularity of the
cut or in the quality of the catting edgs of the teeth,

@G, S. asks: How can I harden thin brass
wire,about the thickness of a common sewing ncedle
orapin, #o as to make & spiral spriog, by windlog it
over s mandrel the thick of & peabolder?
A. Harden your brass wire by hammeriog It lightly
while It s on the mandrol after it bas been wound,

What kiod of glue can I ase to glue thick leather on
wooden rollers about an Inch In diameter? A. Any Kind
of superior glue,

To what color must | heat & watch spricg to temper
1L, and must 1t oot be well hardened before tempering?
A. Tobharden such » spring, heat It to & red heat and (m-
merse it 1o ofl till ¢old, Then fry It 1o equsl parts of ol)
and taliow until the mixture will blaze on the spring.
When the mixture blases, Keep dipping the spring lato
1, und then holding 1t In the Same #0 that the sprisg
will blaze of itself when held awsy from the fSame.
After biazing freely, allow the spring to cool of Itself.

W, G. R, asks: Will immersion in a solu-
tion of sulphate of soda be sutlicient to test the effects
of frost upon & samplo of artidcisl stone? A, We hardiy
think 1t will, Trya mixture of fos and salt; this will
lower the temperature to —4* Fah,

P.J, H, asks: What is the effect of a daily
applieation of ratn water and smmonia to the hair? A,
If the solution of ammonia Is scoording to the regular
formula, there will be no Injurlous effects. Inhaling
the vapor of ammonia 18 Injurfous, It 1s In no way
detrimental to the halr,

N, D, T, nsks: In there any boetter substance
for romoviog the organto impurition from clatern (rafn)
water than the parmanganato of potash 7 If not, what
amount should be used In purifylvg o tun of water, and
whst wanipulationsare required? A, Sulphats of sl

J.P.A.anks: What Is pip among chickens
15 1t tnjurions to the fowis? What I8 the hard sgh.
stance o the endof chickens'tongues? AL “The plp
by soms 18 connidered & estarrhsl disests produciag s
thickened stats of the membrase Jolng the nostrils

mouth, and ongue; others consider that the disorder
originates (o s small veslole formed on the tip of the
tongue, the contents of which, being absorbed, lead to
the Infammation sad the thickentng of the skin. The
common and well known symptom ls s white scale 0

horoy subitance growlag upon the tip of the tougue, by
which the bresthing becomes partly gnpeded ; the beak
18 frequently held open as if gasplag for breath, and be

comes yellow st 1ts base, whitle the feathers on the head
appear ruffied or dlsoriered,. The tongue is also very
dry; and while the appetite is not much Impatred, the
disorderasd fowl can esl only with conriderable difcul.
ty.andsits o corners, plolag away. The most affeotns

cure wo have ever employed, snd that, when the dlsense
has not proceeded oo far, was 1o tear off the sonle with
the natle of our forefinger and thumb ; sad 1t fs not dif-
Scult, s 1t Is not sdhesive; and thes Boswell recom.
mends to Al the mouth aad push down (he throst s
large lump of freah butter, which has previously been
well mized with Scoteh snufl, *Tais,' says Boswall,
‘183 recipe which we consclentiously sod confidently
recommend ; and agaln we beg to repeat, that, in our
experience, we have never known It to fall, except from
our own negligesce in (he delay of its application.”™—
American Ponlierer’s Companion,

E.A.F. T, says: I have constructed a gal-
vanic battery as follows: One oup of copper, ¥ Inenes
hign sud § fuches In diametor, Is mads of very thick
sheet copper. Tuls vessel I charge with | part sulphuric
acld (0 10 parts of water, Thea [ lnsert & glass eyiin
der (Vinches In diameter), closed st the lower end with
blotting paper. In this | insert & cylinder of rolled up
sheet zine, 15 inches dismeter, and charge It with I part
of muriatic actd and 10 parts water. The battery works
very well for silver plating : woald It also do for nickel
plating? A. Several cells of this desscription may be
ased for nickel as well as silver plating on s symall seale,

How should nickel ralts be prepared for plating? A,
You will find s recipe on p. 31, vol. 20,

C. W. G. says: | have discovered (near the
waters of Hickory Creek, Texas), some dones of enor-
moua size; they were cropping out of the bank. Oae
bone measured 25 laches In clircamference, 134 Inches
from surface of bone 1o the marrow. Oae of the upper
Jaw teeth measured 11 inches in leagth and {35 toches In
width. The side of the jaw from which these teeth
were taken welighed 23 Iba., the teeth Defng, seemingly,
all connected together. About 5k feet sway, I found
the rest of the upper jaw, somewhat decomposed,
though the teath were 1o 3 good state of preservation.
Can you give me the name from this description? A,
No. Wem'ght,If you sent on some of the teeth, 1If
you ¢sn obtaiz more data (n regard to the size of the
akeleton, leagth of body, legs, neck, etc., we might be
able to anawer you {ully.

M. E. P.says: Please inform me how to
prepare pickies 20 that taey will keep good and retsin
their green color? A, Small cacumbers, but not too
young, sre wiped clean with s dry cloth. put fato s jar,
and bolling vinegar, with a handfal of salt, poured on
them. Boll up the vinegar every three days, and pour
1t on thewm, till they become grees ; then add glager and
pepper.and tis them up close for use, A permanesnt
greca color csanot be obtsined withoat the presence of
copper, and pickles 50 prepared are Injuricns.

‘What will prevent lasects from eating wall paper? A,
You do not state what the [asects are. Some can only
be driven awsy by putting polsod In the paste when put-
ting the paper on the wall.

How ean [ preserve citron to have It like the dried
citron webuy? A, Take clitron sud sugar, pound for
pound, and simmer until tender., Allow to dry In the
sup, keeplng It covered with sirap during the proces.,

C.C. M., Jr., says: I have just completed
an electric machine, bat 1t will not work, although every
thlng appesrs 1o be 1a good order, Hubbers are made
of wood and chamols skin, covered or conted well with
smalgam of mercury, sine, and tis. The prime condue.
tor s made of tosulsted wood, covered with tia foll,
which agts or should sct ss 3 good condactor of the
electricily, If any were developed. The pegative con-
duotor 1s not insalated as most are, but Is made of wood
connected with the dDase. Perbiaps | may have made a
mistake In making the machise ss [ did, 1If so, you will
greatly oblige me by stating (t. The glas Is tosaisted
from ths stmosphore by olled sllk. A, Your segative

aming s used to purify water. I you use por
of potash, 4 tablespoonfuls of a saturated solution of
the permanganate will be found suflelent for one tun of
wator; If tho water retalns & plnk hue, put & stick or
chip o it when the color will shortly disappesr, You
will Aud o new method fully treated on page 414, Sclencs
Record, \5T4,

D, W. 8, naks: 1, Will the coppor ughtnlnr
rod on my house injure the water ln thy well in which it
terminates ? A, You. %, The galvanized rod on my barn
term! 1o 8 half hogahesd of r water, lalt
wafo? No. U Would It be safer (f It penetrated the
ground wight foet? A, Yes, and 1t would be still safer
1 you doposited & vart load or more of well burned
charconl at the bottom of the rod, surcounding the rod
for s lvngih of seversl foet with the charcoal,

C, M, asks: In your lssue of July 18, in
answer to D, O, 0, you have not stated how much niter
1810 bo uaed, A, Lo formule mentiobed, niter (s 10 parts,

Wunt (s moant by smalt? A, Smalt s pulvorizod oo«
Lalt glans,

What is peroxide of lead,and Is It known by any more
common name? A, Peroxide of load 18 s heavy brown
powder conalsting of oxygen and lead,

Innnything mixed with the sulplur in which matohes
aro dippod, to thin 1tf A, No.

JE S anks: Is It a fact that the water 150
wiles from the wouth of the Amaton river Is sultable
for drinking, or does It mix with the cosan and become
braekdsh or snlt? A, It s bragkish,

WHAL nutmbor of wmory and what grade fs most sult.
ablo tor grindivg molding tools? 1 wake wmy tools on
wmery whoels from blanks made as planer knives are,
CHAL la, with steel fnoes and fron backiog ; and [ And that
wheels that manufaoturers recommend are all right to
Qut the ateel, but the lron will giaze the wheels, | want
thom for tast cutting. A. Wao adviso you Lo consult s
relisble denlor,

What would be the sctusl borse power of & Jocomo
Uve, with two 1 Inch oyiiaders, at 150 1ba, per tneh,
sod 4 foot 6 fneh deivors, making %0 miles per hour? A,
The mean offgotive prosaure of stoam (n oylladers (s re-
quired for the solubion of this problem,

G, (1, MoO. agks: What dogreo of hoat is
necessary for the tucubation or NaWhing of the egg of
the common barn yard fowl? A, From 162* to 104* Fah,

L namely, the chatn attached to the rudders
should be placed 1o conneotion with the carth, If the
positive Auld tn dealred ; and If the nogstive spark is re.
quired, the chaln should be placed In connection with
the prime conductor and the earth, Ooe of the con-
ductors must always be in conneotion with the ecarth
otherwise the machine will not work.

A, CLH, asks: 1, A tank full of wator hins 4
outlots, If o lsopen, It takes 15 minutos to empty the
tank, b 20, ¢ 45, and o 80, How long will It take if all four
areopaned at oneo? A, It will take about 74 minutes.
2 Has the amount of water auything 1o do with pressure
of the difterent slees ? A, Under the same prossure, &
Iargo tubip will disgharge more water proportionally
than & small tube,

Which (s the real American eagle, thoone with a white
boad, or & brown one? A, The one with s white head
commonly called tho bald esgle.

ow van Lpropara leaves of plants #0 a5 10 leave the
volos anly, all the soft groen ass belog takon off? A,
Put thom 1 water and allow to stand until thy parts de
stred (0 be removed are nearly docomposad. The leugth
of thne will depend upon the kind of plaal, Remove
the desired parts with acamel’s hate brush sod dry fn
aligats of blotting paper. Then bleach by & preparation
%010 1 the market for the purpose. If this cannot be
obtaloed, use chioride of Hme,

What 1s oamie seld? A, “ The tetroxide of osmium
On O, commonly called osmic aeld, 14 the volatile strong
smelliog compound formed when oamium or slther of
its lower oxides s heated fu the atr, or treated with
oitrlo or oitroqnuriatio actd, It may bo prepared by
heativg ina of oxygen gas, aud gons
dooses 1 the 000l PArt of the Apparatus in eoloriess
transparent crystals, It melts below 212+ Fabh,, and
bolls at & tomporature & littie above Its malting polat
1ta vapor has an fatolerably pungent odor: attacks the
eyos strongly sud patufully, nud fs excessivaly polaon.
ous, Owmla aeld v dissolved slowly, but in considarable
quantity, by ':u. forming su acld solution, It lsa
powerful oxidiziog agent, decolorisiog lnolgo solution,
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-'d‘-': - .“'":‘::':'“'m“'. l'”ﬂ'l g l: :“ tts | H100B 84 1t dows wot allow of u free ure of the knee Joint. | aie te, cotton, A. A. Goldsmith

Parer, applo, 8 K. T, DOdson. ....oe-
Pavement, A, ank. ...
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weligh to the cuble foot? A. Fure water welgts 1L0W | eafved from the following correspondents, and }}‘j?",'.'.":,;:f:'n‘o‘::.':m

“:‘?ll'::lr:m ‘:r‘;:n an engloe & well ss steam or examined with the results stated : Hottlo atopper, W. E. Hawkins,

ftablepipe from | M. W. B.—We arc unable to decide what | Bracelat, O: HoInlg..o.ovreris < 158,50 | pinbon block, W. OBPUSE () e erercess e
:":.':,'::,‘ :';:::'.’.'J'::::o .':1:.'; A Water will | the plant ts, from the fower. To analyse & plant, we | Bridges, lowering, L. Soulerin....... 153,78 | golled metallic bars, B, P. Colton....... . 18,79
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g | . O A .

portion of the elorern; | ‘:“m':::'::::;o'u tions, when initials only are given, are thrown | Furstture, Jolat for, C. T.Cleaveland,
from the bottom of the clatern through the earth, int | 10 10 Wasto basket, as it would fill half of | Fersicere setor: NC T Dbmmes.
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"":.”““.u u'“l.‘:;t;: e:;: :r lhllu- squarium | Such personal enquiriesare printod.as will be ::5:'::3:&:1:'.&;,”y'i‘.'uurmuom DISCLA R.

with rooulog water Wirougy ...',;u;‘::':"';“f""':: observed, in the column of * Business and |Horss clipping machine, Reynolds & Barl,, VAN ~ENOINE QOYMUNOR.~R. W. Gardner,
works bhecatn 0fenn ve 16 odor,nd the fn area. we | LOTP008L" which 18 specially sot apart for | HOm¢ collar, C. M, THON (ooiirinnnneens DESIGNS PATENTED.

theo had & pipe put onconveying » POrLion of the wa- Horseshioe natls, burniahing, D, Dodge,

that purposs, subject to the chargo mondoned

ter 110 the RqUATUI 1 the bottom wiy Lokstand, B. W. GOOroY +vvvveseesseses 33 syg | 10 —HinaTan, 3, Banner, Pullsdelphia, e, ,
fere with the appesrance or eficlency :?“b': ::::':.!lu at the hoead of that column. Almost any desirod | Tron resemvitag aplegelotaen, K, Baker J :’.:: ;.n:.—gAunn.—w. A. Emerson, Providence, B, 1.
but caused & contiauous chasge of water; and we b:" information can in this way be expeditiousl Ladder, extenslon, M, N, Lovell ..., . 180710 - '-P:“'-"" W. Fiske, New Yotk olty:

o further trouble. obtained ounly Lamp, D. 1. ChAmOsriat seesnes 3 ‘”;m 1405 —~PROBATAL —J, W, Flake, Now York city.

Lock, PErmutation, J. CAMIN0.vssesseresren s 199104 T8 ~BOTTLR, ~A. Grunlog, New York city.

107, ~Coox STovE.~C. Noble,
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08 ~UANPET 0, A, Righter, Philadelphin, 'a,

7,000 10 7818, 01L Crotis—J, futehinon, Nowark, N.J

TH1% 10 TN, ~Camrre 0, T, Moyer of ul,

7240 701~ Noxoxns 0. Osborne, N. Attleborough,
Maws,

2895, ~O11 Orom.—J, 10, Virolet, Parts, France,

7,006, ~Funxiruns Luas~F, Robertaon, New York elty,

TRADE MARKS REGISTERED,
1911, = Yranr Pownun. —A, G, Dooloy, New York city,
1918, —Rew~L, I Falton, Doston, Mass,

108, ~Burroxs. —~Newell Bros, Co,, Springfeld, Mass.
19 = INXaTaNps~A, Teyssonnler, Parts, France,
318 A EAT KXTRACTY, 880 Antonto M, K. Factory, Tex,
1,010, <Kk Goons, <K, Warburg & Co,, Now York olty,
AT ~OURWING TOnAC00 . ~ Mook ef al,, Chileago, 111,
18 ~GLue, ko, ~Champlon Glue Co,, Chieago, L1l
1900 & 1,800, <Soar,, w10, ~Colgate & Co,, N, Y, elty,
10 & L FrLr Sxinrs.~Eltots Mille, Doston, Mass.
1,908 ~MEp1oINR, ~Leath & Rom, London, England.
1,04, ~Croans, xro,~Lonsolldated Tobacco Co,, Gllroy,
Oal,

On oaoh Trade Mark.......
On fling esch application for s Patent (17 yoars), Olﬂ
On fssuing eaoh original PALONL..covciiiviviseisess . 820
On appoeal to KExaminers-in.Chlef...,
On appeal to Commisnioner of Patenta,,
On valluuon tor Rolasun,  vieenon
On fon for £ 1on of Patent,
Ongrantiog the Extonsion,..ccieeeeee
Oa Qling & DISCIAIMOr, . ooveiiiirnnses
On an applioation for Deslgn (3% years),
Onapplication for Design (7 yoars)..
On applioation for Destgn (14 YOurs)...ovcvviieeis 830

CANADIAN PATENTS,
Lisr O PATENTS GRANTED IN CANADA

Avaust 3, 1874,

3, 70.~T, ¥, Cannlano, San Auntonto, Bexar county, Tex,,
U. 8. Improvements ou hute, cal od * Casslano’s lm-
proved Hat" Aug. 3, ¥

3,70 .~1, F. King, G, N. Beard, and E, J. Bearg, 8t,
Loums, Mo, U. 8§, Improvements on nut Jocks, called
* King Excelslor Nut Loek." Aug. 3,184,

270 .-G, P, Draper, Rochester, N, Y, U, 8, lmprove.
ment on sewing maohine tables, callod * Draper's
Sowlng Machine Table.," Aug. 8, 1874

358, ~L. Draper, North Attleborough, Mass,, U. 8. Im.
provement on ourrycombs, called * Draper's Self-
Cleaning Currycomb." Auvg. 8, 1574,

3,70, -0, Callaban and E. E, Sibley, Cholses, Mas., U. S,
Improvements on kuitting machines, called ** Calla.
han's Kaftting Machives," Aug. 8, 1874,

3,18, <R, C. Coft, Hamilton, Ont, Machine for mincing
lla;nl, called * Coff™s Meat Mincing Machine.” Aug. 8,

.

370.—A. H. Wagner, Windsor, Ont. Improvements on
pltchers or vessels for containing thick or cohesive
Uquida, cafled * Wagner's Double Lipped Pitcher.”
Aug, 8,154,

3,727 —A. Harvey, Toronto, Ont, Improvements on the
mode of applying for Insurances and of writing or

1og and issulng policies therefor, called “Harvey's
lnnnuu System.™ Aug. 8, 1554,

3,74, J. W. Cuthbertson, Brantford, Ont. Improve-
ments on frames for window screens, called ** Cath.
bertson's Improved Window Screon.” Aug. 3,15M.
J8.~W. J, Burlelgh, Rome, N. Y, U, 8. Improve-
wents on the manufacture of starch polish, called
“Burleigh’s Starch Pollsh," Aug, 3, 1504,

3 %.~T, Young, Montreal, P, Q. Improvements on a
Cooking stove, calied * The Mechanlo.' Aug. S, 1554,
0,781.~J, E, Clsco, Conngautyille, Pa., U. S, Improve-
ments on car couplings, called* Clsco’s Car Coupling.”

Aug, 8, 1874,

8,70 <A, A. Grifiug, Jersey City, N. J., U. 8. Improve.
ments on steam radiator, called “* Griffing’s Radsator.”
Aug. 3,15,

3,99 W, Tullmany, Cleveland, O,, U. S, Improvements
on the art or process of treating textile fabrics to pre-
yont mildew and decay, called * Thilmany's Process of
Treating Textlle Fabrics to Prevent Mildew and De.
oay." Aug. 8,184,

3,58.~8. C, Hendrickson, Brooklyn, N, Y, U, 8. Im.
provements on slectrie rallway sigusling spparatas,
called * Hondrickson's Electric Rallway Sigoal.” Aug.
LA LN

Advertisements.

Bock Puage « « « « « « « $1.00 a line.
Iuside Page* « « « « « « 75 contan line,
Engravings may head adoertisements at (the same raie per
line, by meaxurement, asthe letter prem, Advertisements
muast be recelved at publication ofics as early as Friday
MOrning (o appear in next (aue,

Geo. W. Read & Co.,

Maoufacturors of and Deslers in

ALL KINDS OF HARD WOODS, IN LOGS,
PLANK, BOARDS, & VENEERS,

186 1o 20 Lowh m..nr oot plla & Oth Bin,,
st liver, Now Yor
'A ntion Is ugccl-ll{.lnviud to our M»cl of French
alnut nd Ast Baris, BirdeEye -no Curly Maple, lhlln
Wood, 7 Rosewood, and rinn Aso,
Baas: ned Ahunny. Waluut, up-u b and Red Lmlnr
and Woite Holly,
Orders by mall haye ‘nronuu nod oareful attention,
nd for Ca nlu;un_uud *rico List,

PA’I‘EN'PS F.T. H, RAMSDEN, Bryan Block,
Bold and Chiloago, 11}, Mechanical Eoginoer ‘na
Introduced. Manufscturers' Agent,

UBOIg
UYL B TN 74

0w ¢

BN, CON LTOPARD & OTTER S WL
“75 A MONTH TO AGENTS, Address O, M
Lixineron & Do New York or Chicsgo

MACHINERY, s7¥di iR

Snmhfw

mmmu
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TRAI]E ENGINE

Nolselems 1n o uﬂlun Perfect
In workmanship—all Hght parts
of Cant Hteel,

Kyory I’nulnn fudieated, and
Yulve corrected to give the high
ent ntiainable ronnits,

Warranted suparior to any

sami - rnvlul-lr Kogine 1o the
marke
Sond for Price List and Oir
cular,
Hennymax & Hrnouner
novr M'v'a Co,
Dayton, Ohle,

fOR STEEP

' AND FLAT

ROOFS.

ESTB'D 1856.
SAMPLES ¢ ?CIRCULARS

READY
ROOFING

READY rooFiNG CO.OF N.Y,

64 CORTLANDT ST.

ADVERTIBI:HBI Bantl umuy Ay P? conta to GEO, P,

WELL & CO, kK Row, York, for thelr
FPamphlet of one Aumd odmgn mmulnln 1ats of 8,000
newspapers, and estimates lhowln. cost of advertising.

MAGNETS—-Permanent Steel Magnets

ot any form or aize, made to order by F. C. BEACH

& CU,, 265 Brondway, Now York. Makers of the cel-
ebrated Tom Thumb and Miniature Telograph Lostra-
munts,

SAMPLES"OF"MACHINLS, TOOLS, and
IMPLEMENTS, received, exhibited, snd orders
taken. FAXTON & LU, Vicxaburg, Miss,

Joursal, 300 Be'way, K. X,

'Ihe Toll Gate | erentous pem! 30 objects to

Monn T‘om! %0
Gnd! Address, with -unp. o, N.X.

W aml Matching

md lloldin; M ul.eny & Wood's m.l':' Belf-olling
l.A. W bl )u mx CO..’nﬁmu.L o X3

are |“HHOW TO DO IT.”

Would you make money near “"“l"‘ selling

“ Good uool‘. ' Nohd stamp for Instrucs
tons to - (o' '}'l.l W, 9 lroadway, New York,
TO MANUFACTURERS & AGENTS
Devignn of patentable tnventions ¢ oustantly suppifed
estabilshed sna reltable Arm oo psyine ntof

month, NKalary not payable ti ena of umnlh{

Igne can bo rotornod and sslary withoeld, |

sotory. Address . N, Dox 70, Btatlon D, Nuw

urklll)

QEINGL.AND BABBEL MA(:HINSBY —_

Improved Law's Patent Shis g Ms-
almplest and Deat in use, ﬂoo lhlnu llnnnn‘

and Stave Jointers, Btave Kqualisers, 'Hesdibg Fiasers,

Turners, &c. Address TREVOI & Co. Lockport, N, X.

POBTABLB HTEAM ENGINES, COMBIN-

tng the maxtmum of amol nr( durability lna ocon

'ma tho mintmum of welghl snd price, (
y and favorably known,more than 1, nﬁ
ase, All warranted nmtuwr, or no sale.
circulars sent on application, Address
THEJ. ¢, HOADLEY OO, Lawrenoce, Mass.

P. BLAISDELL & CO.,

Worcester, Mass.,
Manofacturers of the Disiadel) Patent Upright Drills
sod otber first-class Machiniats' Tools.
EW & IMPROVED u'n'lm!s-u

CHINIATS' TOOLS Al slzas—A
R. (.mULD.n!olllll 40K AVI..;."IILI J

- Andrew's Patents.

Noliseol v.?ctln Greoved, or amod Helst

'7 Bty B Frengpe Avtdont,
’T lﬁlwoo.:”nbto nnd Mingle, 1-2

mﬁ- g R W
AII l rcej g{?lu Durable, and l‘.“.lnl.

M D, AND we e
a stroat How Yorx.

RON BRIDGEB—CrAnke, Rexves & Co,,
PHENIXVILLE lllll!)ul WONRKS, Offioe, 410 Wal-
pat Btrest, Fhiladelphis, |
s scinlties—Accurats \\urkmlnlhlp—-l'hunll oolumns
se of double refined fron, No walds, All work
uona on the premises, from ore to fintshed bridges.
Dinstrated Album malled on receipt of 75 cents,

Machine

Wood and Iren Working of eyory kin umhu and
Rubber Balting, Emery ooln, Babbitt Motal, &o

Sturtevant Blowers.

Of avery &0 ana descriplion. constantly on asnd.

Cold Rolled Shafting.

Best and moat pcrucl Shafting ever made, constantly
on band in large quantitios, furnished In any lengths op
to ML, Aho. Pat. Co-pl\n‘ouﬂ Seif ustable

-otling
s Loy & 10 Reade gzl;‘o:';'n.n Yorx.
Niagara Steam Pump.
CHAS. B, HARDICK, p
I Adamas ot Btoollil. R.Y.

THE .louu HARDICK

Nhgara am Pump.
HUBBARD & ALLER, llrookl]'l. X. Y.

Yortae
rl Ad 1’ l
PARKER PNlll Co.

PDBOP PRESSES, Mmoirrows
OOD-WOBKING IACRIN“Y GEN-

J"’"" Woodworts Flasersaad ick-
°"'"' w ?:'oo“ ‘a" RICHARDSON.

$5 2 $20 & Treweox & Gon Forisd, Maine:

BISMO\’TB A WELL ENOWN FIRM

{ Engineers and Machinery

uenon at uomo and abroad, will open s ground.
loor Warchouse, ha (smdon fronting Queen Vie-
toris Street and Cannon Street, City, London, England,
The firm s rmr.‘nd 1o accent the agency for speclal
machinery, tools, ete,, and to exhibit & cholee selection
of these and of working models, Advertizers' travelers
canvass Grest Britaln and the whole of Europe. For
terms, apply 10 W, P, Box 73, New York City,

k‘OR LEGAL ADVICE CONCERNING

Intringements and Patants, consult B. B. McMAS.
R, Counsellor nt Law, 9& 11 Nassan st., Room 26, New
York. Counsellor and Advocate in Patent Cases.

HE CHAMPION SBILVERSTEEL
SPRING MATTRESS, now rreuly fmproved, has
been before the public forseveral years, and continces
w occu%lu unrt nlled ponuon in the trade, as the
ever produced ‘rrﬂenu the rich and
clmnl appearance of siver, un 1% the softest, culul
chgn eat, and most durable bpnng Bed in market

{ 1 0 ed ateel o) Knngn
#0 united that the pressure 1s uqullf distribute e
sily lifted, curned, or rolled up, Both mdes slike. No
frame, 5o wooden o)-u.no tow otnﬂn{, no straps, May
be used on foor without bedatead. No under bed re.
ulred. Needs only half the lluckneuol halr mattress,
gl for sonr money in this bed than (n say
for hotels, Any slzes made to or.

re
other. pUncqulle
der. Send for pictorial clrcular. Ketall rﬂce of double
bed, §13, Bhéppcd b” stogle bed or qnnz l.y. to ull nru

of the world, Liberal discount to the t by

leading dealers in all parts of the count . Refer to
elps, Doremus & Corbett, J. T, Allen Co,,

York, Gould & Co., Pnuldelphlt, Pa. anertc bonl

JSorwien, Conn, Bowditeh & Co,, New Haven, Conn., 88
any othere. 'CHAMPION SPRING MATTRESS CO.,
Makers, 246 Canal 8t,, near Broadway, New York,

T RENSSELARR POLYTROUNIO INsTITUTE, THOY,
lustruction vc prlcllcll Adysntages unsurpis- ’
sed Inthiscount ra untenouulu excollentposition,
Re-opens Sept. 1 For the Annusl Register, contaln.
fog tmproved r‘onnt of Study, and full psrticolars
- - Puor. CHARLES DROWXNE, Directors,

The Chilian Exposition

l'l(‘klgel for l.l:ln pronmon oan be Shipped u. !no
Paolfic 8. s OMce, foot of Canal 8t,, N
York, and lmm lho l'ncmu ports touched at by (ho
$teamers of this Compsny. One dollar, gold, for each

kage welghtng oot more than X000 pounds, or meas-
K?f ng not more than 20 cuble feet, Is the ouly cost of
ocean transportation to Chlll, Heavier or larger pack-
ages may be culpped per same (oo at low Tales nndar
special contract, Applications for room at the Exposi-
tlon must ruuh Onti l:{ January 1, 1535, Partioalars
way be obtained by ad uulm"uny one of the Unlud
Htutes Commisslonars for the xxualuun, g Ontlinn
Consul in the Unfted States, or EL, Cor-
responding Agent, 52 Pine Bt,, Now York.

ORGING & FINISHING MACHINERY,
Fixtures and Tools comivl-u formaking guns, sow-

b machines, oto,, Lo model, turnishod to order b
THE PHATL & WHITNEY C0 Harctord, Gonn.

BLAKES PATENT
Stone and Ore Breaker

Om-bu nll hnm rittlo sulatances to
s Also, any kind of
‘rull lnr lm 2
U
Fonr ALL In e lmb

tor Coxonwra, &c.
A FOR—T—U—N‘ Business, Address Donmax’s

an, AND MECHANICAL ENGINEERING AT

IIUBIIER Lu sy
nu
BYRNOIL AXD STaxr Wonks, Balthnore, Md,

The Amerl rbine Water

‘lmwouﬁnd submitied to
thorongh sclentific tosts by Jamos
Kmerson, showing the following nse-
ful eftect of the power of the water
uull‘lud belng the highost rosults oy.
ur

nu ol rmo-uxg m-.

N
“m;"::.'rn.

UT
l.:l? onlo.

ER!;‘(];({:NON OF BP‘I;FI) ON WATER
ta

nor, uoder all p::lzrwhgdll‘l'on gf“t’ta!:nllle -'d.c';

:: ‘snmuly nnl l?o““ ‘)‘0:’“"171‘!“‘(:‘ Jt :

5 , Treas. 10 Jobn Btrest, Bost ‘n- Maw,

TTTI WROUCHT
II 11~ A

BFA MS & G/P/)fR S

Hik Union Iron Mils, riusssburgh, ra.

The attention of oers and Architects is called

iron Beams and Olnun %
wean the

to our mmm Wrongh'
which the compound weids detwean
nuul'm nave nnd #0 objectionabls In the
old mode entirel

¥y avoided, we sre
red 10 furnish all sizes uemuhvonbleucu
ncdcm'lcu. rordncﬂpm gfn
Klomaa & Co, Unlon Lron Mills,

lm:ilb'ronll of all kinas: alao GEAR

AR WHEELS
DELS, and matertals of all kinds. Cunnn ot
Bmall Lathos R“me-. Slide Rests, &c. Catalogues free,
GOODNOW & WIGHTMAN, 235 Cornnill, Boston, Maas.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Eongines. Also new nd second
and Machinist's Tools. Send for circalars
THE YALE [RON WORKS, New unvon Conn,

1 A DAY. Employment forall. Patent Nova
s tles. GEO. L. FELTON, 119 Nassau 8t, N.Y.

BHINQLB & BAB.BEI. MACHINERY
EVAR MP., HEADING AND SHINGLE SAW.
'KAA‘{)“O)U g{ﬁ, JOINTERS, EQUALIZERS, AND
{
; EY l)AlYtJK LATHE—For turning all Xinds han
dlu nna Cablnot work. Stmplest and best in use. We
mln‘uluclural- ful u‘m of “o%(‘l’ lnd Iron Wotklng
nn Eogines, &c.
s 5id 0 FRERERTS VATL: Toexport, N. ¥,

RISDON'B IMPROVED TURBINE.
Hasthet Jh(en gate and wost durable
Has yielded the highest percantage of
any wheel le-ud u Hol{ oke or clse
whora, 1878, u, whoel fall
Knte W por ccm. nu eu olghthn 59, threa
B quarters *5%, 1871, Apr, 23 o, wheel
: ull galo 91 per ceat, seven elcmm 59,
@ threo quarters *83, five eightha *96,
Additional tnlormnlon sent npon ap-
lleation to T, H. R SDON, TYLER &
El& 07 Mount Hoily, N. J.

0'S PAT, BOLT CUTTER,

trmmﬂ ?Iu-mm-d Clreuiar, Ginelnnasl, Ohio.

HENCK' TENT. 1871
‘W()oﬁ%von'{‘r'h“rmn

mu Machinos, \Vood.’nsnm !cuxzfcm'
“‘n"‘iumnn N vnd 1 Tiberty St Naw York,

UR COVERING KFOR BOU hRH AND
LS -nneu Twenty per Cent |
OUR FELT, CE Mﬂh iy A\'D P\l\'l‘ FOR
ROOFS s the Iull i the market,

Asbestos Fel

$16--322 Friht m.. ‘l. Y.
SAFETY HOISTING

OTIS’ Machinery.
wo. 34n suot2y BEOYo V0«

WO00D WORKING MACHINERY

'.Or t‘lulu‘ Mllh. m Bllnd and Door Ma-
utxtbv' 'm IA- It“h‘::o.. '"53

LASS OULDS for let Jars, Lam
Bottles, Ink Standsete., made by If, l!lm() l!
s Cox, WHITE AND CRNTER BTN, , ﬁ,Y, For sny
w(u uml in glass you will require n mou d (0 dls)
TIOULAR ATTENTION pald to uvu»s for
INY K‘-Tuu& Send wmodel or drawing ; inclose stamp

ICEABDSON MERIAM & CO,

Manaf of tha latost improved Fatant Das-

snd Woo M 1 Mach nu. mwmn(. Eaan

ua moldln 'ranonlug. Mortising, Ln'ﬁ'"' Ver
K‘ul.nd llt -uv ng Machines, 11in, Ba

bors, Seroll WT] Cat-off, and Rip-eaw n—
chines, Spoke nnd uming Lathos, sod vmou
other kinds of Wood ‘workin Machipery, Cataio

and price lista sent on wvllu 0. factory or-
coster, Mase, Warehouse 1077 Liberty st, New York. 17

AND SAW MILL—Saves the labor of 3
men. 8.C.HILLS, 81 Courtiandt 8t,, New York.
'\/ HETHER vou wisn 70 BUY onr SELL
S1EAM ENGINES,
M4l HINERY or

ATEN1S
Write o E. E, B()hl:h‘re. 1 Lidberty S, N. Y.
AG E\' TS Send Stamp for Best Noveities. Nov-
. 2LTY Acxxox Co,, Wimisgton, Del,

Established 1858

The best and cheapest Paint in the
world for Iron, Tin or Wood. For sale by

the Trade everywhere. PRINCE'S METALLIO
PAINT CO., Manufacturers, 95 Codar St., New York.

CAUTION.—Purchasers and consutners are can-
tioned against imitations of our Mrratiic ParsT,
All geouine PRINCE'S METALLIC FPAINT will
bear our psme and trade mark on each aud every
package. Send for s circular.

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE
RIALS, in sets or -luﬁc with books of tastroction,
manufactured and sold by THOMAS HALL, Manufature,
iog Electrician, 19 Bromfeld sxre-»x Boston, Mass. Lllus
trated eatalogte sent free ob »p“a:!o:.

= ANOTHER GHANGE!

Fifth and Last Gift Concert

IN AID OF THE

Public Lihrar_y_ of Kentucky,
November 30, 1874.

DRAWING CERTAIN AT THAT DATE,

LIST OF GIFTS,
One Grand Cash GHE v 8250,000

"

Ouno Grand Cash Gift....... e 100,000
One Grand Cash Gift....... we 75,000
Oune Grand Cash Gire... W 30,000
Oue Grand Cash Gite, ..., 25,000

5 Cash Gifts, $20,000 each... 100,000
10 Cash Gifts, 14,000 ench ... 140,000

15 Cash Gifts, 10,000 each.... 150,000
20 Coash Gifts, 5,000 cach.... 100,000
25 Cash Gifts, 4,000 euch 100,000
30 Cash Gitts, 3,000 each.... 90,000
30 Cash Giftsy, 2,000 euch .. 100,000
100 Cash Gifts, 1,000 each... 100,000
240 Cnsh Gites, 500 ench... 120,000

S00 Cash Gifts, 100 ench... 50,000
19,000 Cash Gifs, 30 ench. .. 930,000

GrandTowtan,20,000 Gifts,nll cash, 2,500,000
PRICE OF TICKETS.
WholeTickets . . . , . $5000
RO 17y a0 T et )y sk ail & LSRRI
Tonths, or each Coupon . . 5 00
11 Whole Tickots for s+ « « 80000
22 1.2 Tickets for . . . . 1,000 00

For Tickets or Intormation, Addréss
THO, E, BRAMLETTE,

Agont and Manager,

Pablie Library Bullding, Loutsville, Ky,
OrTHOMAS H, HAYS & CO., EAsreny AcxNTs,

o Broadway, N.Y

WORCESTER FREE INSTITUTE,

A Behool of Applisd Solence, For eatalogu o
PROP. (. Or THOMPSON, w(.'m'..';‘u',d\;'.'.'.'.

A WEEK ‘l‘n AGENTS-8ure .
‘70 ents, . D, NESBITT, r:x"b':.'n':"um

AI_NTElt—lln onxh\' Southern State,N.Y,
are fo.
manufscture any :ol‘ .llp\ Wxﬁray "m ""n W M L
DERING IRON, CA NER AND \n' nno of the
m;:rt'm(ip:l‘lm' m;::.n‘: '""\\wm};{" \hod - \0 not oow
" LY. R
Ylh Ht,, l'hllldolpmn’. Pa, ot l" ANGIS, &3

for the United llultl. for the s

)lllN'l‘l.\' MALllIhl'.H.Y-— 'g‘:ntm"d
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a dvertisentents.

w === =« 81.00nline,
l.;“.':::" « == = = = 75cents a line,
wqwmﬂbdw-ommum
e, By w-mmm Advertisemenita
st derecnred as publication ofoe ax early as Friday
morning 1o appear (x nexl tarwe,

THE AMERICAN TWIST

DRILL CO,, Woonsocket, B, 1., are
now the $016 0wners and manuisc-

turers of the colebmted

Dummn t'ou'la g:“n Wmu
&# 1llustrat ogue

ery Wheels, Machinery, ud Tooll
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Gooper’s Engine & Mill Works

MANUFACTURERS OF

First-Class Stationary Engmes

First — Wll.b un‘lo alide yalve cut.off by lsp at X

10!

Beuld—w‘uh lndued eut-off nlvu arranged to close
AL ADY OArt of atro

Third — Sum acke ted cyllndnn. fitted with patent

Automatic cut-off YAlve gear and governor,

gusraateed 10 run on 8 1bs. of cosl per indl-

uxca horse povcr. or (o make 80 barrels

from 1 ton coal.
PORTABLE EVGI\BS, of 8, 10, 20, and 25

Po
I!A\GBRS COUPLINGS, FOUNTAIN
BOXES AND SHAFTING.

FEENCH BURE SPRING GRIST MILLS AND BOLT-

ING APPA IATU
(.lltL LAIh‘ MILL mmzs. BOILERS,

S A
MILL MAC lIlN‘MT CA‘ITI\O‘% ETC.
7™ State whst l- wanuted and Ciroulars free.
Address in full
oy THE JOHN' COOPER ENGI '05' MFaG Co.,
Mount Yernon, 0,

PATENTS

Tue pubiisuers 0f the BOLENTIFIC AMERICAN have
scted e solicitors of pstents 1o the United States and
foreign countries for more than a quarter of & cen.
tary. More than FIFrY THOUMAND luventors have
Avalled thempelyes of thelr sorvices. All patents se-
cured through this agency recaiye a spacial notice in the
BCIENTINIO AMERIOAN, Which froquently attracts pur.
chasers for the patent.

Invautions examined, and advice ssto patantiability froe

Pateuts obisined 1o the best manner, and with as 1t
tle delsy as possible,

Caveats prepared from elther model or drawings, and
filed 1n the Fatent Office at sbort notics.

Bpecial examinations as to the patentability of tnven.
tous made, st the Patent OMee, on receipt of model or
drawing sad description ; cost for this sesrch and re.
pory, §5,

Trads Marks~Ths necessary papers for securing
protection o msuulscturers and merchants in (his
COREtry sud shroad are prepared st this offlce

Destgn Patents, for protecting srtists and designers
Of Aty new ornaments work, are quic Kly snd cheaply
Obtatned taruogh this offics.

Coprrights obtatned,

Forelgn Patenta are solicited 1n all conntries where
PRtentiaws axisl, Pamphiets, contalning the cost and
full partionian, maried on appilestion.

Cansda Patents.

~Lanada is one of the best countries

for patente. The cost Gepends spon the length of time
Full particulars by matl)

for which & patent i devired,
on application,

We shall Yo Bappy o conter with taven , EXAmine
thelr mosels and deawings, and ayise with them s to
obalnicg patests withoutl con mitation fee Every
Kiod of information pertatning w patants, at home or
abrosd cheerfally given.

Bend 1or pamphiet, 130 pages, contlatning
directions for obtatniong patents, Address

MUNN & co,,
Publiabers BCIERTIFIC AMERICAN,
37 Park Row, N, vy,
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Worces Mw
WAREROOMA, W LIRERTY ST, N. ¥
§W Lathes, Pianers, Borivg Mills, Drilisand Gear Out
ters a Specialty.

AMERICAN SAW (0.
TRENTON, N. J.
GREAT REDUCTION » PRICES
MOVABLE-TOOTHED
CIRCULAR SAWS

JULY 1sf, 1874,
§¥ Send fornew Price List. =3

MORRIS, , TASKER

PASCAL IRON WORKS: PHILADELPHIA,
TASKER IRON WORKS, NEWCASTLE DELAWARE.

wgeclal Anennun {0 our Patent Vulcamzeﬂ Rubber-coated Tube.

& Co. ’

|-\hrh STREETS LPHITA III' Ll'lllll.
N0 GOLD STREET, NEW 1K,
..... NO. % OLIVER STREET, nmrh\
galvanized, and rubdder coated, for gan, steam snd water,

uhing uu! Casing, Gas and Steam Fitls g, Drass Valves and
Cocks, Gas and Steam Fitters' Tools, C ast lmn (.n. and Water Pipe, Street Lamp Posts and Lanterns, Improved

STEPHEN P. M. T\\kh

TO INVENTORS
AND MANUFACTURERS

of the Clty of New York, bag th annownics, 1hat the
Nulldings en 34 and 34 Avenues and 634 -ull.m. 8 ;"
epen for the reception of beavy Machinery Au, .
othar srticles, Auzust S1ot, 19746, The Kxbibition 'llx t-l rmally
opened Reptamber 9th.

Vor particalars, address " Oeneral Buperintendent, American
llulllllr. New York"
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HOU:STON'S PATENT
TURBINE WATER WHEEL

Simpl~et, Strongest, Cheapest, Best.
In the test at Holyoke,in
1572, the ummon nve m-

ost eve
ln.: reu-blc est And

T

smuul use (tis everywhers
emonunnn: m superior-
ity over all others. Emer-
son's full npon furnished on
:pplleluon. Send for Clreu-

mBILL Qw OEOUSTOI
Belou. Wisconatn.

PLAIN, E\CAU"T!(—'.
E NIAJOLICA.
, ANDERSON, MERCHANT
& CO., 24 Pearl S1. N. Y.
E7~ Cireular furnished free.

MillF vishine'Works

re the Jargest In the United States. They make Burr
mlluonca. Portable Miils, Smut Msachines, Psckers, Mill
Pleks, Water Wheols, l’mleys and Gc-rm:. specially

adapted to tlour mﬂll. Send for cata
. T.NOYE & SON Bnﬂhlo. R. Y.

PORTLAND CEMENT,

Fro bost Msnufscturers, Forsale
. uuofmamn 55 Cuff St., N. X.
A Practical Trestiseon Cement furnisbed for 35 cants.

Sy SEE EMERSONS INSERTED
Ay ARE SAME PRICE OF SOLID TOOTHED SAWS.
Wi WE WARRANT THEM SUPERIOR TO ALL OT ERSAWS.
Sz SEND TOE MERSONFORD & (0 BEAVER FALLS PA FOR A GIRCU
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A
-\
UR SAW S .=maS

TO0THED SAWS .S

JLAR OF

DAMPER AND LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St. Balt,

Work/m Modets

ua m«mmenw M-chl Motal, or Wood, made to
&ﬁ!nx"n 2 Centar st.. MY.

Dnvﬁ&v%No.SB G,li&,“‘

The Most Powerful, and the Oaly Tight
Shutting. Good Part Gate Turbine ever

made. rices of small wheels to sult
the times. Send address to

BUY A
SWAIN,

WAIN' North Chelmstord, Muss,
GEORGE BARNES & CO0.,

a2¢ | Manufacturers, Syracuse, N. Y.

f‘lu deutfche @rfimlcr.

Dicfe grofie und thistige Elaffe unfree Ve
bbllerung  madjen  ir  befonders barauf
aufmerliam, bafy unfre Firma dburd) thre Bers
bindbung mit Wajhington und Len envopdiidien
Pauptiidten, befondere Vortheile snr Erlan
gung von ine unb ausldndijden Patenten
bietet,

Jeber Erfinder, gleidyviel weldjer Natiotalis
tat angehirig, ift burd) bic liberalen Patentge.
feie ber Bereinigten Staaten jum Patentiduty
fite Grfindungen bereditigt. Unfre Firma ift
bereit, geftilyt auf 26jdbrige @rfafrung, bentfde
Grfinder jeber Beit ju berathen und Ju mégigen
Preifen vafd) und plinfilidy Patente 3u exlangen.

Die Deutidhe Section if in
fdbiger beutfder Sngemicure,

bent Hinden
veldie in ber

Dffice perfbnli mit Grfindern verlehren
oerben,
Dex , Belentific American” wird in feinen

€palten bie bedeutendeven Erfindungen be-
fpredyen

Qorvefponbeny exbeten und prompt beant-
wortet. Pamphlete in deutidcr Spradie wer.
ben anf Berlangen franco jugefandt

Wdrelfire:

Wunn & o,
? './.*'?!‘ln!nﬁ’, American” Palent Agn.m-'
27 Dart Now,
Now York Clitn

TANNATE OF SODA,

BOILER SCALE PREVENTIVE—Jos. G Rooxns &
Co., Muadison, Ind, Agencies: R, H, Leo, Titusyille, Pa;
Owens, Lane & Dyer Machine Co. .;sl Lonis, Mo.; Whnit-
man & Ihurvll Litta Falls, N. Y, \\nnh'n. Mc l.rllnnu
& Co , mclnnull,() H. H. llnrrhuu \nnlulllo Tenn,;
Sozich, Rankin & Co., Ryansyille, Ind.; H. Dudlsy
Coleman, \ur Orleans, La,

ron
Machinists’
TOOLS,
OF ALL KINDS,
N.Y.Steam Eng.ine Co,

98 Chambers St.
New Yons

Rifies, Shot *mms,‘ Revolvers

of every ktnd, Seud stamp for INustrated Price List to
(.rrnl Western GUN \\nl{ K=, I'lu-hnr.h. Pa.

For Patterns,

UEAR WEEELS,

HUEDBLISU™S SUNS, Manuisctor

Aadress JUNN A
J

¢rs, Treniod or 117 Liberty Bt.. New York.
Whisels atid Hope for conveylug power Joug distauces,
Bend for Clreolar
RE ,
MANXUFACTURE

.Nu ws & Bolts

r Machinery ..rnnr) variety,

Hridge nml l(nnl Bolts,
STEEL & IRON SETSCREWS

o A .&,. Lalty Alo, Boaall Artloles”
o for Patentves, 1o great numbers, at

No, 145 East 5t \v\\ “ll\ln Conn

“
——————

e T. V. Cnn-entor. Advnrllllnl Agont, Addresy
Box 773, New York ol y.

C. HI'P\HY"AM‘N f'(lPTO Cortlandt 8t., N.Y.Clty

ULSOMETER,

The nmplou. mont durable and afiective
BTRAM )My now In use, Will pump mu,
or muddy water without wur or Injury to
{ta parte; It cannot get out of order,

Branoch Depotn:

11 Pemberton Square, Boston, Mass.
1827 Market St l'hllndelphh, Pa,
50 Wells Street, (:hm 1.

EA 518 Morth ’.::e"".:a 'sof.' Bt'Lnu. Mo,
HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

J. M. Ariew, Pres't.

W. B. Fraxxuy, V. Fr

J. B. Pramcr, Sec.
l!nnfard. Conn.
Universal Hand Planing

Machine, s labor-saving
invention, sattached: tc

ul workleg mechanics,
Jacon E. Sur
mf'r, 8 Duoane St N r,l
Barnes' Foot & Steam Power
11 Saw

ro
For the entire ran
ing, from the Wall to the Cornice
Bracket, 3 1o, thick. Every Wood-
worker shonld have one. ?ou.rye.u
in_market—thousands using them,
Persons out of work, or that have
are time, can earn with one of
ese foot power machines from §
to 50 cta, perhou;. Itis s pleasure to
rur one, —Say where you saw ihis,
and send for full description to W.
F. &J. Banxws, Bockfora, 1).:R.C.
Barxxs & Bro,, 68 k Place, X.

 Lmproved Foot Lattgs

Lathes, Small Gear
Cutters, ers f

d Players {for metsl mn
Turning Mschines, Stige Rests, Foot
Bcroll Saws, 'nm L
talogues

- onrtvh
ALDWL\ uoonll. N.H.
Just mc ;mcm for Anl-m or Amnateurs.

PORTLAND CEMENT

A Pnctlcal Treatise on Cement furnished FRER.
8. L. Merchant & Co. 76 South St., New York.

Todd & Rafferty Machine Co.
n w‘ln su-

PAC‘I’UB!
The celedrated Greene Variablo

Patent Tubular and Flue Bollers ;
uollry.sﬂolnlug, and l'ombh

Kinds. aring, Sh
A Tor e ¥ ?'3- uimx.ludﬂem&"
D 8 forthe New e .
ﬁc Tools; for Judson's p-v.m.

Murteml 'Blowers; sad mnmmu
QOMS 'BARCLAY ST.,
JERSEY.
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OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHEANICAL PAPER
IN THE WORLD.

WENI‘Y-A@TH YEAR.
VOLUME XXXI—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN b
to snnounce that on the fourth day of July,I¥d,
new yolume commences. It will continue to be the sl
of the publishers to render the contents of the new
volume more attractive and aseful than any of ita pre-
deoessors.

The best Mechanical Paper in the World!

A yearsnumberscontaln over 20 pages and severs
hundred engravings of new machines, useful sad novel
laventions, manufacturing establishments, tools, and
processes,

To the Mechanic and Manvfacturer !

Ko person engaged In any of the mechanical pursuits
should think of dolng withont the SCIRNTIFICO AMERI
caN. Every number contains from aix to ten engraviogs
of new machines and tnventions which cannot be found
In soy other publication.

The SUCIENTIFIC AMERICAN is devoted to the Inter
ests of Popular Sclence, the Mechanle Arts, Manufec-
tures, Inventions Agriculture, Commerce, And the tndus
trial pursuits genorally ; and It 1s valuable and tnstroe.
tive not only in the Workshop and Manufsctory, but also
in the Household, the Library, snd the Readlug Room.

TERMS,
One copy, one year...

avaneseasasssesssense S50

One copy, six montha, LY

One copy,four moutha, e L0

Ono copy of Belentino American for ono yearand

one copy of engraving, “Men of Frogrem™,, 10.00

One copy of Sclentific Amorican f0r one yoar,and

one copy of * Betence Record * tor 1834.,.... 300

Bowit by postal order, draft or express.

The postage on the Sctentific American s five oents
per quarter, payable at the office where recelved Cune
ada wubscribers must remit, with subsoription, 38 cents
extrs 10 PAY POsStage.,

Addressall lotters and make all Post Ofice orders asd
drafts payable to

37 PARK RO noxg?ou.

HE “ Sclentific American ™ rinved mll
CHAB. ENEU JOHNSON & CO.S u& Tenth an
Lombard i, Pulladelphis, and 9 Gold 8t., New tou




