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THE CENTENNIAL EXHIBITION=THE GREAT CORLISS
ENGINES,

In the snnexed engraving aro roprosonted the great Corliss
engines, which furnish a part of the powor to the mechanism
displayed in Machinery Hall. It is expocted that other en
gines exhibited will also be geared to shafting and thus put
to usoful work. There are not many points of actual novel.
ty about the Corliss machines, and they may fairly be classed
as gigantie specimens of a well known engine, with smailer
sizes of which our machinists have long been familiar. They
are very lofty, perhaps too high for critical engineering taste,

and at first sight remind one of the ordinary river boat beam |

engine, with however a solid instead of the skeleton boam.
The frame is A-shaped, the beam center being at the vertex
with the cylinders and main
shaft located at the base
angles. The various parts
of the frame are in the hol-
low or box form, and the
corners are flattened, giving
an almost octagonal sec-
tion. A very curious effect
is gained by abolishing
straight lines in the work-
ing parts und substituting
curves and S pieces, an in
novation the value of which
engineers are somewhat dis-
posed to question. The cy-
linders are 40 inches in di-
ameter, 10 feet stroke, and
are rated at 1,400 horse pow
er. The single shaft to
which they are connected
carries a magnificent gear
wheel, of 30 feet jzdiame.
ter; 24 inches fuse, and hav-
ing 216 teeth cut with a
pitch of 5-188 inches. This
is probably the largest cut
iron gear over made. It
weighs 86 tuns, and its pe-
riphery travels at the rate
of over 42 miles per hour.
The crank shaft carrying
this wheel is 19 inches in
diameter, and is made of
the best hammered iron,
The bearings are 18 inches
in diameter and 27 inches
long. The cranks, of gun
metal (iron), are polished all
over except in the recesses
on the back, and weigh over
5 tuns each, The beams
are {) feet wide in the cen-
ter, 27 feet long and weigh
each about 11 tuns; they are
also of quite novel form,
The connecting rods, now
that they are in place, have
the appearance of being
rather light; but this comes
no doubt from the massive
Jlook of the beams, which
have a more ponderous ap-
pearance than is their due,
on account of their unusual
depth at the center, In or-
der to have these connect-
ing rods of as perfect ma-
terinl as possible, they were built up entirely of worn-out
norseshoes, of which there were used in their construction
no less than 10,000, They are 25 feot long, The piston rods
are yroel, and are 04 inches in diametor,

The finest part of the whole machine is unfortunately out
of sight, since it lies in covered ways under the floor. We
allude to the gearing by which motion is lmparted to the
shaft. The immenss gear wheel drives n pinion of 10 feet
in dinmeter, and parallel to the axis of this Is aline of shaft
ing, diminishing from 9 to 8:7 and 6 inches, This, by means
of four trios of miter bevels, transmits power to four inch
shafts at right angles, leading in difforent directions to
walled pits under hoavy standard frames, which earry the
driven pulleyson the ends of the overhead shafting, We
cannot speak too highly of the workmanship of this mechan
Ism, It works with perfect smoothness; and so correotly are
the wheels cut and the various portions fitted and arranged
that no nolse is apparent

The Corliss valyes and valve gear are too well known to
need deseription here,  One of the principal modifications is
& substitution of an 8 lever for the usual dikk which ope.
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rates the valves, The weight of the entire machine, with
it shaftn, Is over 700 tuns,
.t
Tmprovement In Freezing Mixtures,
M. Dubrene, says the Moniteur Industriel Belge, has de-
vined o menns of producing rofrigerating mixtures which

will gi\'n \'nr_\hu: l|l'ul‘1'1'n of cold, as may be desired. The

; Invention Is based on the fact that, when nitrate of potash
{or, botter, niteate of soda is added to nitente of ammonia (the
[ added salts not exceeding a certain proportion), the resulting
mixture produces, by its solution in water, a lowering of
| temporature very nearly equal to that produced by nitrate of
{ ammonia alone, It is thus that, in making mixtures in

I which the nitrate of soda enters in the proportion of 1 to 40
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| tail dealers : for without doubt, many who visit the Exhibi
| tion from distant points in the country will take the oppor
| tunity of doing more or less shopping in New York and
j l’hilmlc-ll»hin Of course, to the extent that this dm”-ing in
| done here and in Philadelphia rather than st home, will the
retailers in the gections from which the visitors come suffer,
[ It in probable, however, that more will be spent away from
| home than would have been if the buyers had remained at
[ home, The immediate beneficial effects on the trade will,
therefore, fall on the retailors. It is falr to assume that, In
|any event, the local interests of New York and Philadel
phia will be largely benefited by the Exhibition, and those
of New York nearly, if not fully, as much as those of Phila
delphia.

Specifie Gravity,
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THE CORLISS ENGINES AT THE CENTENNIAL EXHIBITION.

parts and the nitrate of ammonia in the proportion of from
99 to 60 parts in 100, compounds are formed by which tem-
eprature may be reduced by Fahrenhelt degrees varying in
number between 70 and 482, A mixture of 20 parts nitrate
of potugh aud 80 parts nitrate of nmmmonin reduces tempern.
ture 87° Fah
et O ——
Efvot of the Contennlal on Business,

The Keening Post thinks that one result of the Centonninl
will be u relaxation of the business stringoney which has
existed In Now York and other Eastorn citios, [f only 6,
000,000 people, exclusive of the inhabitants of Philadelphia,
should visit the Exposition, and spend but $26 cach, $125,.
000,000 would thus be put into circulation. Asn rulo, suys
the Post, it muy bo assumed that the great body of those
outside of Philadelphin who go to the Exhibition will be of
the cluss which Is thrifty and saving ; the money thoy spend
would, to a great extent, except for the Exhibition, be re.
tuined by them, Excluding thut part of this money which
will be recolved by those who furnish the necossnries of 1ife
to the visitors, this money will first go intothe hands of re,

When the king asked
Archimedes if he could find
out whether the jewelers
had, in making the crown,
kept back some of the gold,
and  supplied ity weight
with some other metal, the
philosopher was put
thinking and experiment-
ing: and one day he ex-
claimed, with excited ener-
BY: “Burcka! Bureka!” (* 1
have found it! I have found
i)

What had he found? He
had discovered that any so-
lid body, put into a vessel
of water, displaces its own
bulk of water; and there.
fore, if the sides of the ves-
sel are high enough to pre-
vent it running over, the
water will rise to a certain
hight. He now got one ball
of gold and another of sil-
ver, each weighing exactly
the same a8 the crown. Of
course the balls were not
the same size, because sil
ver islighter than gold, and
80 it takes more of it to
muke the same weight. He
first put the gold into a ba-
sin of water, and marked on
the side of the vessel the
hight to which the water
rose. Next, taking out the
gold, he put in the silver
ball, which, though it

weighed the same, yet, be-
ing larger, made the water
rise higher; and this hight
he also marked. Lastly, he
took ont the silver ball and
put in the crown. Now, if
the crown had been pure
gold, the water would have
risen only up to the mark
of the gold ball; but it rose
higher, and stood between
the gold and silver mark,
showing that silver had
been mixed withit, making
it more bulky. This was
the first attempt to mea-
suro the specific gravity of different substances. — Misse Buck-

ley.
A R VR T =

Progress of the Burglar's Art.

We loarn from un English contemporary that, notwith-
standing the many precautions taken by eminent safe makers
to prevent the possibility of any forcible opening of their in
dispensable manufactares, the skillful and scientific burglar
has lately ndopted the method of destroying the works of
safe locks by powerful acids, the introduction of which, it is
nsserted, ronders both the copper and iron of the works soft
and pliant in & fow moments.

— .t tr——

NEW SBAFRTY BANK CHECK.—One of the banks at Lyons,
Franceo, uses checks of paper dyed to a full shade of ultrama-
rino green, upon which the name of the bank is lithographed.
Tho nmount and signature are written in with a dilute mineral
propuration, producing yellowish white lotters and figures on
a green ground.  In this country it is not uncommon to write
with a solution of oxalic neid on a blue paper, which produces
o slmilar result in o more simple way
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AMERICAN. rloonluwm ««FROM 1840 TO THE PRESENT
TIME.

Wo have now reached a poriod in which it isx practically
impossitile to follow the progress of the country uniformly
in all branches of Science and induostry,
therefore, to consider each ¢lasx of invention or each branch
of Sclence separately, and briefly to note the principal ad
yanoes in each, from 1840 ap to the present time. It will
be sulficient to point out the fact that, doring this period,

It ix necossary,

- L over 165,000 patents have been issued as against 11,614, all

told, previoos to 1840, to indicate the difficnlty of attempting
to armnge inventions In any semblanee of chronologieal
order.

Among the most important improvements in the steam en

“:ilw are the detachable adjustable or drop cut off gear, the

invention of Frederick E. Sickels, and the application of the
governor 1o determine the point of out off made by Zac hariah
Allen and George H, Corliss, of Rhode Island.  The beam
Lengine is a peonliarly American type, and nsually embodies
the valve gear Invented by R. L, and Franeis B, Stevens.
In 1852, Eriesson brought out a new form of the ealoric
ongine, which machine he was the first to adapt to practical
unes. Ericsson’s other inventions are so numerous that a
mere list would occupy more space than ean here be afforded.
Among the most prominent woere those embodied in the
United Statos steanmer Princeton, the first serew man of war,
They included a dircct-acting engine of great simplicity, the
sliding telescope chimney and gun earriages and new iachine-
ry for checking recofl.  He has also devised instruments for
measuring distances at sea,n hydrostatic gage for measuring
the volume of fluids under pressure, an alarm barometer, ete.
He wiss the first to apply the revolving turret to war vessels;
and the performances of the famous Monitor, his first essay
in armored ships of that description, need no renewal here,

Dr. Morton's elaim as originnl discoverer hax beon vigor
ounly .Iiu,.ulml, bt it is believed that the facts are sufficlent
to accord him the full measure of honor deseryed It ap
pears that Dr. Wells, one of the opponents of Dr. Morton,
gFas in 1844,
but it is well known that the practical use of that gas by
dentists is of quite Inte date.

obworved the anesthetic offects of nitrous oxide

Juxt before and during the war great improvements wore
made in fire arms, The principal small weapons are those of
| Colt, Sharp, Whitney, Allen, Maynard, Remington, Spencer,
and Berdan. These include rifles which, in practised hands
can be loaded and firod nearly thirty times a minute, In
gront guns, the Parrott riflos, the essential feature of which
in n wronght iron jacket shennk around the breech, played s
In 1845 Generasl Rodman

invented his method of casting gonx aronnd a hollow corn

conspicuons part during the war

into which is introduced n stream of cold water, while the
outside is kept hoatod nntil the metal is cooled from the in
terior. Rear Admiral Dahlgron also invented the gun whiel
benrs his name, and which is distingnished by its exterior
form. To obviate the contraction consequent upon eooling
the large easting, the Dahlgren guns are made larger than
required, and after cooling are annealed and turned down to
the desired shape. The most efficient machine gan built on
the small arm principle is that of Mr. R J. Gatling, This
fires 400 cartridges per minute, the rapidity depending on
the rate of rotation of the crank whereby the mechanism is
operated. The inventor of military munitions perhaps best
known, both here and in Europe, s Mr. B. B. Hotehkiss,
One of his most recent devices is probably the most effective
weapon of war ever invented, Itis a machine eannon, capable
of throwing sixteen 1 1b. explosive shells per minute, to
n distance of- nearly three miles, Mr. Hotchkiss has also
Iately devised s remakably simple and ingenions breech.

Mr. Ericsson has of late been engaged in the constraction of | loading rifle musket, beside some new forms of hr«;rh-lo-ding

one of the most formidable marine torpedoes known, and

field cannon. It may be added that,with a single exception,

algo hins devoted much attention to the construction of solar | the needle gun, the main features of all the prominent mili-

ongines. Among the remarkable forms of recent American
engines may bo mentioned the Scott and Morton, in which
the oylinder rotates with the fly wheel, and the Ellis bisal-

tary rifles originated in the United States,
While the invention of the lock stitch in sewing machines
is generally clnimed for Walter Hunt, as we have already

phide of carbon machine, in which the vapor of bisulphide | stated.'it is also conceded that the same device was inde.

of carbon is substituted for steam.
Since 1851 over three thousand patents have heen granted

pendently invented by Elias Howe. Howe's machine, patented
in 1846, used a grooved and curved eye-pointed needle car-

for haryesters and their attachments. Some of the most |ried upon the end of a vibrating arm, which, passing
important improvements consist in the Sylla and Adams | through the cloth, formed a loop through which a shuttle

patent, having a cutter bar hinged to a frame, which is in
turn hinged to the main frame, this being the principal
feature of the Buckeye harvester; the combined rake
and reel of the Dorsey machine, sweeping in a general
horizontal direction across the quadrantal platform; the
Henderson rake, on what is known as the Wood ma-
chine, having a chain below the platform which earries the
ruke in a curved path ; the Sieberling dropper, which is "
slatted platform vibrating to discharge the gavel, and the
Whiteley patents, which constitute the Champion machine
of Springfield, Ohio, In threshing machines, American im-
provements nim nt speed and lightness, and spiked cylinders
ure retained to beat the grain as it passesin a zigzag course
between them, There are few implements which at the
present time engage a greater share of the attention of in-
ventors than cultivators and plows, which are constantly
being produced in endless variety. The first application

passed another thread. Following this came many improve-
ments,such as A. B. Wilson's four motion feed and rotating
looping hook, the latter of which draws down the needle
thread and drops through it the spool containing the lower
thread.  Over! patents have been granted for modifica-
tions in sewing machines, and inventor® gill find ample op-
Jvonu:nity to exercise their ingenuity in devising further im-
pmhmab. We may note in this conneotion that Mr. E.
H. Knuight, one of our best mechanical authorities, states
that the three mechanical contrivances upon which the most
extraordinary versatility of invention has been expended are
the harvester, the breech-loading fire arm, and the sewing
muachine: each of these has thousands of patents and each is
the growth of the last forty years. Next after these, it ap-
pears to us, our inventors most favor cultivators, churns,
car couplings, bee hives, and washing machines.

‘We have already alluded to Morse's successful completion

of machinery to the tying of knots was,we believe,embodied | of a telegraph line between Washington and Baltimore in

inan American mower.

in 1844. In 1848, Royal E. House, of Vermont, patented sn

In printing presses, American inventors have steadily | admirable long line printing apparatus, by which messages

maintained the lead. The Bullock press carries the forms
upon two cylinders, requires no attendants to feed it, and
delivers from 6,000 to 8,000 sheets per hour. The Campbell
press is remarkable for fine points of adjustment. The Hoe'
web perfecting press is one of the most recent inventions of

| the kind. It delivers from 12,000 to 15,000 perfected sheets
thu.—lnvnm !

per hour.

Joseph Dixon, in 1854, was the first to use organic matter
and bichromate of potassa upon stone to produce a photolitho.
gnph. Latterly the process of photo-u’zgnﬂng has been
It is largely employed in

Locometives. London and Dover Raliwar. 3 3 cogravings and | preparing engravings for the SCIENTIFIC AMERICAN, and the
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lolQl‘lll GLUE. —One part phosphorie aeld, specific gravity
11120, diluted with two parts water, Is ne arly neutralized
with ammonium esrbonate, 1 part of water added, and then,
in a poreelain vessel, suflicient glue dissolved in the liquid
to obtain a sirupy consistence. It must be kept in well |

closed bottles. The addition of glycerin or sugar would
eause the glue to gelatinize,

reader will find some remarkable results of the most recent
improved processes in engravings directly reproduced from
lunar photographsin No. XX, current volame. Colonel J. J.
Woodbury, M. D., has produced microscopic photographs
of ndmirable clearness and maguitude.. The finest photo
graphs of the visible speotrum have been obtained by Mr.
Lewis M. Rutherfurd,of New York city. The map 82 inches in
length embraces more than 2,500 sharply defined lines.  Mr.,
Rutherfurd has also achieved remarkable suceess in produe-
ing finely ruled ** gitters " or gluss plates, by means of which
Dr. Henry Draper has produced a photograph of the ultra-
violet rays of the diffruction spectrum, which far exceeds
in distinctness any thing previously attempted in this difh.
eult spectral reglon. Mr. Rutherfurd’s finer gratings have
nearly 18,000 lines to the inch, ruled by a diamond held in
s machine of his own invention, which is driven by & minia-
ture turbine wheel. Magnificent photographs of the moon
have been taken by Mr. Rutherfurd, and he also has sne-
ceeded in making the sun reproduce its own image. Te him
is also to be attributed probably the highest application of
photography, that of using it for uranographical measure.
ments, and for the study of the solar and stellar spectra,

The first lce machine basod on production of eold by the
\'upuri‘l.nthm of volatile liquids was invented by Professor

C. Twining, of New Haven, in 1850, He used sulphuris
o lh- r as the liquid to be vaporized.

By far the most important chemical dmm\orv ever made
by an American is that of the demonstration of the anmsthe.
I tic qualities of chloroform, by Dr. W, T. G. Morton,in 1848,

were sent in Roman capitals in lien of dots and dashes, The
next important improvement was that of Hughes, who pat-

ented s telegraph in which the feat of printinga letter with
every impulse or wave of the electric current was accom-

plished. Two vears later G. M. Phelps, of Troy, N. Y.,
combined the most valuable portions of the House and Hughes
patents in a combination instrament, which is considered
the most perfect printing telograph for long lines yet pro-
duced. To Mr. Cyrus W. Field is due the credit of suggest-
ing the transatlantic cable; and through his persistent labors
and energy that great undertaking was mfnﬁym

plished.

Stearns’ modification of the Gintl duplex uleplphw
was the first practical solution of the problem of sending two
messages at the same time on the same wire. Moses Farmer
has also devised a way of sending two messages at the same
time in opposite directions, by using two auxiliary batteries
in combination with two principal batteries. The important
researches of Thomas A. Edison have aided greatly in re-
ducing tos practical shape the system of quadruplex tele-
graphy ; and the phonetic system of Gray and Béll aims 1o
increase indefinitely the number of messages wlllch Qllh
sent simultancously over a single wire,by using tuning
moved by electromagnets, for sending and-receiving “ﬁ
nals.  Only one fork at the receiving station lrh unison
with a particular fork at the sending station, llll s
to it, The first system of fire alarm ¢ A
in 1862, by Channing and Farmer, and !Mﬂl! Mt
adopted in Boston.

Ericsson; but machines of this d
employed until 1853, when, through
Greenwood, of Cincinnati, Ohio, that city.
them.

Borings foroil were first made by Mr.
Titusville, Pa,, in 1859, He
ing a tube through the rock instead o
hing.

Among the most important
Americans may be noted the W
uses compressed air as a moans

1
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A of which is under the control of the
Hor's platform is a device of great impor-
vintos the danger of the telescoping or crush-
cars in ovent of a collislon,  Sleaping cars were for
time used on American railronds in 1838; and in 1864
Pullman devised the palace cars which bear his
vhich are rogular hotels on wheols. The first
nes wore established in the Unlted States, A
Ang ﬁ‘mlm“;:volm the use of compressod air for
\ gatos shgonling ; and a remarkably ingenious
- combination of switeh mechanism and electric signals, the
Anvention of Superindendent J. M. Toneey, Mr. D. M. Rous-
au, wnd others, has beon applied on the underground see.
on of the Now York Central and othor joining lines in
b ¢ York olty, Hall's system of signaling by telegraph at
brlanl and enilvond crossings wis the fiest introdueed, and to
i should bo nwarded the crediv of 1ts first application,

In astronomy the work of Ameriean sclontists has covered
w wide field,  The first approximately correct theory of the
motlons of Neptune were wrought out by Professor Sears
C. Walker, in 1847, This labor, together with its subse-
quent reconstruction by Professor Simon Neweomb, resulted
in the niagnificent discovery of the planet by purely mathe
matieal means.  Professor Newcomb has also made some
splendid investigations relative to the perturbations of the
moon by the planets, To Proféssor (. A, Young is due the
discovory of the chromosphers surronnding the sun, one of
the most yalunble contributions to solar physics ever made.

Professor A. M, Mayer has presented strong evidence to
show that the antennm of insects are their organs of hearing.
o has also determined the law which connects the piteh of
a sound with the duration of its residual sensation, and de.
dueed principles applicable to the study of harmony and mu-
sienl composition. Professor Mayer’s investigations in
neoustios are all strikingly original, and have placed him in
the front rank of contemporary scientists,

To the gront engineoring works of the United States, we
can only briefly allude. The prominent ones are the Croton
aqueduct in New York, the Pacific railroad, the Hoosae tun-
nel, the East river and St. Louis bridges, the Hell Gato ex-
‘cavations, and (more important than either of the others)
the operations of Captain Eads at the mouth of the Missis.
sippi, by which that stream, besides the prevention of its
overflowing its banks, is to be rendered accessible to ves-
sels of the deepest draft,thus opening the whole Western see-
tion of the country to direct commerce.

From the struggling and destitute band of colonists in
1776, to a great and powerful nation of forty millionsof free
people, such has been the work wrought in the hundred
years now closed. History offers no more marvelous spee-
taele, no loftier example of the might and grandeur perpetu-
ated in republican jnstitutions.  Not by conquest nor by war
las this glorions resnlt been reached, but by the peaceful
development of the genius and energy implanted in the peo-
ple themselves,  Our troe standing army iy one of inventors,

b not of soldiers: and to the former alone, nnder Gad, do we
owe our national prosperity. It was the inventor who,when
i the first war for national life left us prostrate though vie-
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oxhibits which cateh the eye, Nothing from the Nuplors, or

bullders and foundors whoxe colobrity s worldwide, The
German display is st present o heap of rongh packing boxes,
some fine rifled guns, armor plates, and locomotive wheels
from Krapp at Esson, und o huge pyreamid of spiegelolsen.
France has treated the Exposition with as muel indifforence
ax England,
now are soup making machines and a tapestry loom. Froneh
machinists have been greatly progrossive of late, and we
looked with much Intorest, though fraitlossly, for many of
the machine tools, notably those by Abbey of Paris, which
our Parisian contemporaries hnve describod,  Belgiom lis
nn engine of the Corliss pattern, whioh in worth enreful ox-
amination,  Brazil shows n small stationnry ongine of an-
tiquated appenrance, and some fule fronwork, Swedan, an-
other great ironproducing country, hns n narrow guge loco.
motive, and nothing olse at prosent worth mentioning in
this general review, ' Spain and Ttaly, Holland and  Russis,
have not areanged their exhibits, In the Amerlenn soction, the
Corliss engines nre in motion and are driving u fow maching
tools which are familine to all our readors.  Otherwise the
display is not sufficiently advanced to admit evon of n gen-
eral idew of its futare magnificont proportions.

In the Main Building, the progress hns hoen gronter, and
the exhibits are already grand in varicty and excellence. By
all odds, the most magnificent display in the entire Exposi-
tion is the Jupanese. It ix the complete history of the
country, told by object tenching, We know of no metal
work that can compare with the bronze yases and ornaments
displayed, nor were such collections of orlental pottery and
Incquered work ever seon in this country before. Not only
is evary industry of that most industrions people ropresented
by its choicest products, but woe nre shown overy nutural re-
source of the Empire.  The minernlogienl exhibit nlone is
superb. The varions educationnl systems are  explained
down to the daily records of the pupils, and the collections
of scientific appuratus used In the colleges are exhibited,
Certainly,not merely in the intrinsic value and magnificence
of her contribution,but for the admirable skill and discrimi-
nation shown in its selection, Japan outstrips every other
nation yet represented. The second place must be allotted
to England, whose display, as far as can be judged, is des-
tined to be extremely interesting, Its most prominent fea-
tures at present are the pottery, decorated ware, and textile
fabrics. The British colonies offer exhibits notable for ex-
cellent selection and suitability for iNustrating the resources
of the various localities. The French exhibit also superb
pottery and a magnificent show of objects of industrial art,
Inces, and textile fabrics.  Austrin, ax yot incomyflete, has o
case of Vienna goods, which nre models of exqu'site taste,
The beautiful display of Boheminn glass nttracts the grent.
est ghare of attention among the ludies.  Germany sends an
exhibit which noticeably includes some exquisite porceluin
und o superb display of scientific and educational bhooks, It
i8 blemished by the bronzes, which are inartistic, and by the
many cheap chromos which already have been imported by
thousands into this country. 1t is but just to add that the

J torious, gave us the means to throw off our dependence on
other nations, and stand forth, not merely politically buat in.
dustrially and commereinlly, a free and independent people;
it was the inventor who taught us how to utilize the vast re-
sources of our territory ; it was the inventor who, in the
hour of need, converted our workshops into gigantic maga-
zines of war material, who equipped for us the greatest
army that modern times has ever seen, and who gave us
weapons wherewith to wage the terrible conflict in which,
for a second time, the nation's existence was imperiled.
Therefore most fitting is it that, on this great anniversary,
we ask mankind to witness trinmphs of genius and of indus.
try, not those of the statesman nor of the warrior, nor the
work of the pen nor of the sword, but that of the hammer
and the loom, the engine and the lightning spurk, the Ilabor
of men who are ot onee the leaders and the supporters of
American progress, the American inventors.
. ——
THE PRESENT CONDITION OF THE CENTENNIAL.
There isone verdict which will be unanimously agreed
upon by all who complete  review of the Centennial Build.
ings ut the present time, and that is that the Centennial
Commission las worked wonders. It s only necessary to
recall the unfinished grounds and dreary expanse of empty
space and packing boxes, both at Paris and Vienns, to add
still further omphasis to the sssertion. True, the Exposi.
tion is not complete, but enough so to exeite the wonder
ment and admiration of every beholder now, ‘
The erection of the main buildings and thelr preparation
to receivo their contents necessarily delayed work on llw’
grounds ; but this is being vigorously pushed forward, and |
an army of laborers is planting lawns and flower beds, mak. |
ing ronds, and othorwise beautifying the surroundings, |
Least sdyanced of any part of the Exposition Is Machinery |
Hull: and in this respeet, the visitor who may have expected
to entor into # vast room, filled with whlrr(n“ machinery,
will bo disappainted.  The fault, howevery lies not with the
Comminsioners, but with onr own exhibitors, for thelr contri
butlons vastly outnumber those of all other nations combined,
It follows that the chances of comparing American machin
ery with that of foreign make are to bo limited; as 1080 Amer-
lish shows n great disparity

leat machines against 98 Eng
botween the two greatest machine-making nations in the
world. The great cotton mills of Groat Brituin are ropre
sonted by ouo loom, and the best” thing in that In un wleetrio |
bienky u."uuu--mvm, There are & superh Jacquard  loom
woaving sillke book morks, some gigantio armor plate
the Walter printing prews, These are the prineipul British |

u, und

(ierman display is not complete, and that, when it can be
| examined in its entirety, it will probably be found worthy
| of the great nation that sends it. The Egyptian exhibit is
| excellently arranged, and on the whole will givea fair idea
| of Egyptian industries. The Spanish contribution will ex-
| cite considerable sstonishment. It certainly is one of the
| finest in the building, and is notably rich in the number and
| variety of textile productions, [t is well caleulated to dis-
pel the idea that Spain's industries have been severely para-
| Iyzed by her recent internal troubles. Norway and Sweden
send displays, well advanced toward completion and admira-
| bly areanged.  We note especinlly the life-like figures in
wax, dressed in costumes of the conntry, and some fine speci-
| mens of silver and iron work,

. Italy, as might be expected, has o larger representation in

the portion of the Exposition devoted entirely to art than in

| the general concourse of nations,  Still, in the Main Building,
| her exhibit bids fair to bo one of great beauty. There is an
| exquisite collection of Genoese silver jowelry, wood carvings
{ of superb workmanship, and a ourfons selection of antique
and modern pottery, which, perhaps more than all else, will
| will excite admiration. The Netherlands, also, has some
remarkable examples of Flomish and Duteh woodwork.
China exhibits her famous poreelain and marvelonsly in-
tricate ivory and teak carvings. The prominent feature in
the Chinese exhililt is a table of eloisonné ware (copper
enamel), of oxeeptional besuty und value,

The American display Isadmirable, In sllver ware and jow-
olry Jt is unexcelled ; and in no part of the Exposition Is far.
niture exhibited which ean compare with that of the New York
manufactarers,  Phe ropresentation of planos and organs in-
cludes specimens frome all our coloebrated makors, many of
whom have introduced the excellent Innovation of building
gluss inelosad rooms for their instromoents, so that, when the
lutter wro performoed upon while other planos are boing played,
there will not be the confused Babel of discord which in so
many fales han formed an objectionsble featare.  The book
display ix elaborate, and, In general, the American soction
compares wost favorably with the exhibits of other nations,

Of the very varied and interesting edntents of the Agri.
cultural Boilding, no fair estimate can yot be formed. The
unroofing of the structure during « storm delayed its com.
pletion and prevented an early armangoment of exhibits.  As

[ near s can’ be judged' from sueli on wre alrendy In place,this

department will form one of the most complete and Interest.
ing parts of the Exposition. Hortioultaral Hall ix beautiful,
und later will, without doubt, smbrce a large variety of
specimens, some of thom being of rare species.  The forcing

the Ponng, or the Muudslays, or any of the great engine |

She hns abont 92 entries, and the most notable |
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‘ houses are quite well filled; and probably after many of the
foreign plants have been started therein, the display in the
large edifice will be improved, It should be remembered,
however, that the horticaltural display includes the plants
growing in the beds as well as under cover.

We nre not exactly clear as to the principle which gov-
orned the selection of exhibits for the Women's Pavilion.
It nppenrs that only n portion of the female handiwork exhib.
ited is located therein, while the rest is seattered among the
enteles in the other bulldings. This rather detracts from
the completeness of o digplay which is otherwise very credi-
table, Women sre moking Waltham watehes in the Machin-
ery Hall, and women have contributed handmade Inces,
robies, und needlework to other departments.  Had all been
guthered under one roof, the objects of the separate building
would haye been furthered, and the visitor swonld have ob-
tnined o better iden, of the variety and skill embodied in fo
male labor, than he perhaps can now. Still the exhibit as it
stands I8 good, and to the fair sex especially will doubtless
prove the principnl attroction.

In concluding this brief general review of the present con-
dition of the Centennial, the highest credit must be given to
the authorities for the excellent manner in which the great
enterprise iy governed.  Where many abuses might ereep
in, it is surprising to note how few really exist. The restan-
rant charges have been extortionate, but these are now re.
duewd. . We hope for the submtitution of a better catalogue
for the present rather enmbrous volume, which will afford
the visitor the information he needs, and not a mass of glar-
ing and useless advertisements.  We would also suggest that
allowing  juggler to perform ot a prominent stand directly
inside and in front of one of the principal entrances, and
then to peddle his wares, is not ealculated to add to the dig-
nity or value of the Exposition. These, however, are but
minorand, perhups, unuvoldable blemishes.

Living nt Philudelphin is rather high ; and those who live
within a hundred miles of the city will find it to their ad-
vantage, both economienlly and in point of convenience, to
avail themselyes of the railroad facilities in going and com-
ing every day. The duily excursion is not fatiguing, since
there is no need of the visitor walking a step inside the ex-
hibition grounds and within the principal buildings, except
in the art building (the Memorial Hall). Rolling chairs and
attendants are furnished for 00 cents an hour, and the visitor,
comfortably seated, is wheeled from point to point, and thos
can inspeet the exhibits at his leisure., For long distances,
a steam railroad, which runs around the circuit of the
grounds, is always available. Althongh, as we have stated,
the Exhibition is not fully complete, the present will be pre-
ferred by many a8 an opportunity to make the visit. The
cool wenther and absence of a crowd will be found much
more conducive to n plensant examination of the immen: e

work performed during the swe tering heats of July rnd
August.
—— ——eaereo—
Ivory.
The apprehension thativory would become one of the pro.
ducts of the past, ss we have often heard our cutlery and
billiard ball manufacturers maintain, does not seem to le
justified by the facts. According to the following, frem the
British Mail, Messrs. Lewis & Peat, colonial brokers, bave
issued a very interesting report of the modern ivory trede,
which, though showing great improvement since 1842, is a
mere shadow of what it must have been in the ancient times,
The total quantity imported into Great Britain in 1875 was
680 tuns, the largest in any year between that time and 1842,
when it was only 207 tans: the lowest being 1844, but 211
tuns. The fact of there being an appreciable incresse in
last year's iuports over 1874 of 70 tans is, says the report,
*“of the greatest interest, because in this article especially,
much more than any other known, there is no reason to ap-
prehend any falling off in the demand.” In one important
article of manufacture—billiard balls—there is not any other
substance which can be used as an adequate substitute. The
public sales are held foor times in the year. Prices last
vear were, on the averuge, much lower than the previous
one, which is attributed to the general commercial stagna-
tion. The prices of good teeth, weighing from 50 1bs. to 160
Ibs., varied from $275 to $335 per owt. ; “serivelloes,” §120
o $270. Walrus teeth, sound, weighing from 13 1bs. to 5§
Ibs., were worth 60 or 62 cents per 1b, ; defective, 40 or 44
cents,  Rhinoceros horns, of which 83 tuns were imported in
1574, realised from 84 to 72 cents.  The probable value of
the ivory imported last year could not be Jess than £2,500,000,
A larger portion came through Egypt than in the previovs
year, and less from Zanzibarand Bombay, from South Africs
a little more, and from West Afrioa a lttle less
b
The Great Strike of Miners.
There are, it is stated, something like 30,000 men out, in
South Yorkshire and Derbyshire, England, bosides a nom.
ber of topmen, enginemen, and other employees. The mals
body of men are atill stoutly determined to stand out
against the drop of 13 per cent, nnd the employers ate quite
as firmly resolved not to make any concessions. At & fowrol.
lieries, the men have turmed in at & reduction of 7§ per cent
on the understanding that they will make further conces.
slons in order to bring them 10 the general lovel of the dis-
trict after the Mrike ix settled.
L e e

TO PREVENT TIE CRACKING OF GLUK by heal or extremo
dryness, the addition to the solution of some enlelum ehlo-
ride is recommendod, which rotains sufficient molsture w0
ohviate this inconvenience. Thus prepared, glue can also be
used upon glass and metallic surfuces,

number of beautiful objects now ready than will the ssme
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Water in nothing but the result of burnt hy
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THE SPANISH CENTENNIAL BUILDING, of tho pioture, The lnst nemed building has alrendy hoeen de lm.w. paper.
Althongh tho Spanish dixplay st the Centennial Exhibition | seribed in our columns; and we are informoed that it owes its | drogen,which gave out its heat at the time of its combustion,
is not of very large extent, it is varied in eharactor and con- | origin to the refusal on the part of the Centenninl Commission
tains many ohjects of excoptionnl beauty, especinlly in the | to allot separato spaces within the principal buildings for ex
art department. In the Main Building, 11,258 square feet [ hibiting women's work., The display of work within the | atmospheric earbonie ncid,
have been allotted to Spain, which the Spanish Commission | building, it will be acknowledged, shows well the great vari : Y
has inclosed, making an entrance through doors in the | ety and number of industrial pursuits which are open to fe- | Fixing Pencll Linces and Colors on Drawings,

| ay i :
No fuel can be burnt twice, and it is ax impossible to burn

hydrogen in water or watery vapor s it is to burn earbon in

middle of the front. This inclosure is 40 feet in hight, the W. E

males, the demands of which on the hand and brain are not,

Debenham describes a method of fixing powder and

material being wood and canvas, painted, carved, and gilded | as a rule, 50 excessivo as to reduce the workers to n condition | other colors after they are applied

in & very rich and elaborate style. There is a
grand doorway in the center, and two side portals,
all handsomely docorated. The doorways are to
be hung with heavy folds of silk curtains—red and
yellow, the Spanish national colors.

The Spanish Commission has also constructed
the octagonal building shown in the annexed en-
graving, The structure is well proportioned, and
the slight amount of exterior ornamentation Is
characteristic of {ts nationality. This structure is
separate from the one inside the main building
above referred to.

- S—
Speed of Rallway Tralns,

The following are the highest authentic instan.
ces of high railway speeds with which we are ac-
quainted ; Brunel, with the Courier class of loco-
motive, ran 18 miles in 10 minutes, equal to 78
miles an hour, Mr. Patrick Stirling, of the Great
Northern, took, two vears back, 16 carringes 15 miles
in 12 minutes, equalto 75 miles an hour, The Great
Britain, Lord of the Isles, and Iron Duke, broad
goge engines on the Great Western Railway, have
each ran with four or five carriages from Padding-
ton to Dideot in 47§ minutes, equal to 66 miles an
hour, or an extreme running speed of 72 miles an

THE SPANISH CENTENNIAL BUILDING.

“I immerse the drawing in or flow over §t a 8o
lution of freshly prepared moist gluten in alcohol,
the aleohol to be at a strength of about seventy or
eighty per cent, or a solution of gelatin or mvh;n;.-.
latin or kindred substance (the word gelatin will
be usged hereafter to include kindred substances),
in water, with as much aleohol added as the solu.
tion will bear without precipitating the gelatin. It
the solution be hot, it will bear a large addition of

alcohol. It is necessary that the solution be

very
alcoholic, or the colors may run, as they would i'n
an ordinary aqueous solution. The golatin cont.
ing may be rendered insoluble by treatment with
tannin or chrome alum ; the chrome alum is cither
added to the gelatin solution itself, or applied so
rately, and afterwards exposed to light,

“To prepare a photograph or drawing that color
may adhere, I apply cither of the alcoholic soln
tions already mentioned, or asolution of glycerin
or sugar, or amixture of any of these; and this
preparative liguid should contain fifty per cent or
more of alcohol in order that it may pencteate
evenly. If the work can be colored before heing
mounted, asin the case of a photograph to be en.
ameled, Tapply the preparation liquid to the back
of the paper. The nleohol makes it penetrate to

pa-

hour; the new Midland coupled express engines, running | of hard and badly recompensed toil. The large proportion of | the front, and the color is taken in a very even and fine man.

in the nsual course, have been timed 68, 70, and 72 miles
an hour, The 10 A. . express on the Great Northern, from
Leeds, we have ourselves timed, and found to be running
mile after mile at the rate of a mile in 52 seconds, or at 602
miles an hour. The engines used are Mr. Stirling’s outside
crlinder bogie express engines, the losd being ten carriages.
—Engincer.

A

THE CENTENNIAL BUILDINGS.—~THE NEW JERSEY
BUILDINGS AND THE WOMEN'S PAVILION.

The State of New Jersey has erected a building at Philadel-
phia in the rustic gothic style, the high roof and the protected
windows and porch being especially noticeable. Itis an ele-
gant and well built structure, and is likely to be carefully in-
vestigated by country visitors, whose interest in commodious,
elegant, and cheap homes seems to know no abatement. The
New Jersey building appears in the center of our engraving
herewith, “* The South " restaurant appearing on the left, and
a new view of the Women's Pavilion being shown on the right

AN

THE CENTENNIAL

the exhibits show thnt:lhcre isan immense field for women's

which their sex takes the precedence of man, and affording

ample remuneration for steady, capable workwomen.
i < - —

Water

The Gas Humbug Again,

ter gas delusion. A ‘‘ Professor " Kendall, that too confiding
journal asserts, has exhibited to its representative ““ an ap-
paratus which burns from one fourth to seven eighths as
much water as it does any other combustible fluid,” makes
gas better than that produced from coke (!) at 50 cents per
thousand feet, and produces sufficient fire ‘‘ to do the cook-
|ing and washing for six persons for seven days for a like
small sum.” The Zimes says that “ the result overwhelmns
the mind with its wonderful possibilities,” and that it will
astonish the scientist as well as the unschooled and the un-
disciplined.” We fear that all the astonishment regarding
the subject will be at the ignorance and credulity of the Chi-

1EPAAN AR
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work, requiring the deftness of finger and the taste for|

h ized glass in enameling.
The Chicago Times is the latest victim of the absurd wa-

ner.

“* The fixing solations are also applicable to water color, pen-
cil, and crayon drawings; and I prefer to employ gluten solu-
tion as an aqueous solution of gelatin, if desired, as an addi.
tional coat, or for the purpose of attaching it to the collodion-
The fixing solution itself may also
be used for this latter purpose, and the coloring or touching is
not to be disturbed. When it is required that the gluten so-
lution should contain more gluten than the alcohol will take
up, I evaporate rapidly, but not to precipitation, & portion of
the solution, and mix with the remainder.”
————tr—— -

NEwsPAPER and other publishers will be supplied with
electrotypes of the Centennial Buildings and most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SUPPLEMENT, on very cheap terms. For prices address
the publishers, and indicate at the same time what engray-
ings are desired, and the date of the issue in which they
appeared,

JERSEY BUILDING AND THE WOMEN'S PAVILION
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MUNTZ'S TANNIN-TESTING APPARATUS,

_The accompanying engravings, which we extract from 7%ha
Engincer, represent a now and simple apparatus for testing
the efficiency of any tanning solution or material. The prin-
ciple involved consists in foreing a solution containing tan.
nin through a piece of hide. The density of the solution iy
taken before and after the operation, and a comparison of the
densities enables the value of the solution to bo readily de.
termined.

F.ig. 118 n perspective view, and Fig, 2 is & scotion show-
ing the internal arrangemont. Having taken a small piece
of raw hide, and placed it inglde, on the base of the Nppari-
tus, the indin rubber cover is cloged down over it, and so-
cured by thesorows in the claws, The
liquid to be tested s then poured in
on the top of the piece of hide through
the small oponing, which is fitted
with w serew stopper, B, This done,
pressure is brought to bear by tarning
the perpendicularsmain screw, V, at
the bottom of which is attached n brass
disk, which gradunlly compresses the
indin rubber cover, and forces the
liquid to filter through the hide, The
screw must be tightened up occasion.
ally 80 as to maintain the pressure. A
glass is placed beneath the machine to
receive the liquid, which percolates
drop by drop.  When sufficient has
been obtained to fill a small test glass,
the density is taken, To do this the
glass should be filled with the first
liquid kept in reserve, and the tanno-
meter insorted. Ina few minutes it
will become steady, and the degree is
then noted. The same process must
be repeated with the filtered liquid.
The difference of degrees betwoeen the
two densities shows the percentage of
tannin in the analyzed substance. This
difference is multiplied by 40 if 24 per
cent of stuff is put into water ; by 20, if
5 per cent; by 10, if 10 per cent ; and by
3, if 20 per cent. For instance, if the
tannometer marks for the first liquid
2-8, and for the second 1°3, the differ-
ence, 1'5, or 14 degrees, must be mul-
tiplied by 40if we have taken 2} per
cent, which gives 60 per cent of tan-
nin; by 20 if we have taken 5 per cent,
which gives 80 per centof tannin; by
20 if we have taken 10 per cent,
which gives 15 per cent of tunnin,

The tannometer referred to {s prac.
tically a hiydrometer, which is supplied
with the instrument. With it were
detected the wvaluable properties of
balsamo carpon, which, when gathered
ripe and the gum taken off free from
the fiber of the pod, contains 80 per cent of tanme acid. Itis
this gum which weights the leather. Gall nuts are liked by the
tanners, but it is now found that the property of gallic acid is
to open the pores and allow the other weighting materials to
enter the hide. With this small machine, tanners and che-
mists can test the bark from different trees, some of which
are known to yield tannic acid, and are employed for the ma-
nufacture of ink and dye, but have never been used for tan-
ning leather. The hide takes from the solution all the pro-
perties it requires when the substance is filtered.

I
:
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STEPHENSON'S HORSESHOE AND SWAGE.

In the annexed engraving is ropresented a new horseshoe,
%o formed that the weight of the animal is thrown on its
outer edge. which portion offers the principal support to the

hoof. This pecullar construction is obtained by means of a
specially devised swoge, the use of which will be understood

from the following description

the naily are much further back from the edge than in the
ordinary shoe. The portion between the nail holes and edges
i flat, The remainder slopes inward, as shown in Fig. 1.
The swage I8 ropresented in Fig. 2, and has a groove corres-
ponding to the outer part of the shoe, which is here exhibi-
ted in section, a ridge for forming the nail hole indentation,
and an inclined part corresponding to the like portion of the
shoo, The swage i placed on the blank, and on moving it
around the outer edge it raises the same, cuts the groove, and
forms the concave all nt once,

The inventor points out that there is fully three times as
much iron on the outsideof the nail groove us there is in the

MUNTZ'S TANNIN-TESTING APPARATUS.

ordinary shoe. This gives more room for opening, and en-
ables the smith to make the shoe extend out full around the
edge of the hoof. The location of the nail holes allows of
the nails being driven straight through the hoof instead of
in a bowing condition, and thus the clinch can be driven down
more solidly.

Patented December 28, 1875. For further particulars ad-
dress the inventor, Mr. Squire N. Stephenson, Richmond,
Bedford county, Tenn., or William T. Frohock, 639 Arch
street, Philadelphia, Pa.

- ———tar——
COLLINS' DOUGH CUTTER,

Mr. James Colling, the inventor of the improved door choeck;
illustrated elsewhere on this psge, has also devised o now
dough cutter, the patent for which is now pending through
the Sclentific American Patent Agency, The implement con.
sists in an outer ring, A, which supports u central tube in
which is a spring plunger. The lower end of sald plunger
is scrow-threaded to receive ecither a solid disk, B, or short
hollow eylinder. By means of the outer ring, A, alone, cakes
or biscuits of circular form may be eut, When the hollow
interior cutter is applied, the device may be employed for
forming doughnuts or other articles from which a contral cir
cular plece is removed, the implement cutting the outer olr.
eumference and removing the inner ploce at a single opera.

ton. The solid disk is employed to make the depression in
tarts, for the recoption of fruit or preserves,
Further particulars may he obtained by addressing the in.
ventor, P, O, box 68, Central City, Colorado Territory.
- et
T'o make rivets for joining leather hose, use 64 parts cop.
per to 1 part tin

The onlks of the shoo are located as usual. The holes for

A New Meothod of Swimming.
A lecture on swimming was lately given at the Maryle-
bone Baths, London, by R. H. Wallace-Dunlop, C.B. The
feature of the lecture was the introduction of what was
termed plate swimming.

Plate swimming is the fastening of round paddles on to
the hands, in size and shape resembling plates; and by this
means Mr. Dunlop maintains that great extra power is given
to the swimmer, This was abundantly proved by & man
gwimming ncross the bath assisted by the plates when he
had & heavy weight attached to his neck, when it would
undoubtedly have been impossible to have swum without
such nssistance. Plates or paddles are also attached to the
feet, and, the lecturer maintained, are
also of great assistance in keeping
afloat. Mr. Dunlop spoke in very high
terms of Captain Webb's book on swim-
ming, and read several extracts from
it—in particular, one that dwells on
the importance of learning a style of
swimming adapted to keep the swim-
mer afloat for a long period, rather
than to enable him to swim very fast
for a short distance, and then suc-
cumb. Captain Webb's portrait, when
thrown on the sheet, was, of course,
well received, and after the lecture
the practical working of the plates was
shown in the water. Mr. Dunlop will
probably lecture again, and we would
rather defer till then any detailed cri-
ticism on his invention. We feel confi-
dent, however, that the plates give in-
creased power in the waterin the way
of enabling the swimmer to carry, say
a rifle and ammunition, but we do not
at present feel sure that they will in-
crease speed.

Among the exhibitors in the water
was Ainsworth, of the Serpentine
Swimming Club, whose peculiar leg
stroke was admirably adapted to ex-
hibit the fins or feet plates, or pad-
dles, that were used. There is one
point we msy mention in connection
with this most interesting invention,
which is that it is indispensable that
ordinary swimming be first learned.
‘We consider this, upon the whole, to
be in its favor, as we should be sorry
to see artificial means of floating re-
sorted to, which would tend to check
persons learning to swim in the ordi
nary manner.—Land and Water.

— =
COLLINS' DOOR CHECK.,

The annexed illustration represents
anovel door check designed for holding
doors in any desired position without
the use of blocks, chains, or any attachments which might
injure the carpet or floor. It consists of a rabber-headed
bolt, A, sliding in a casing and acted upon by a spiral spring
which forces it downward. To the upper end of the bolt s
pivoted a lever rod connected to a crank. When the latter
is carried below its pivot, the spring is freeto act and so 10
cause the bolt to hold the door. When it is desired to throw
the device out of action, the crank is raised above the pivot,
and Is carried by the apring aguinst the stop pin, B, when it
holds the bolt securely in elevated position. The Invention
in easily applied ; and in ease of the spring becoming weakened
by use, n new one is readily inserted.

Patented through the Scientific Amorican Patent Agency,
April 25, 1876, For further information address the in.
ventor, Mr. James Collins, P. O. box 88, Central City, Colo

rado Territory,




E SPEED OF WHEELS, PULLEYS, ETC.

are constantly solving problems as to the
of given dimonsions and the dimensions of
ving at givin spocds, enquirios on this subject
sueh pamiers that we cannot do better than
win, anthositeive rules which all onr mechani

al readors will do well to remember :

g’tlmqnod. Multiply the speed of the driving wheel In i
yevolutions por minute by the number of teoth it contains, |
and divide by the speed of the driven wheel, and the quo. |
‘thent 1% the number of teoth roquired.  Example : 1f a wheel
contalns 50 toeth and makes 23 revolutions per minute, what
pumber of teoth must & wheel contain to gear into the first,
if it make 195 revolutions per minute? §0 x 23 =1250 4125
=10, the answer.  For pulleys, or band wheels, the rule is
the sume, oxeopt that the dinmeter of the wheel is taken in-
stead of the number of teeth.  Example: A driving wheel Is
94 inclios in diamoter, and makes 120 revolutions per minute;
what size of pulley must be used to obtain 60 revolutions per
minute? 120 X 24 =2880+60 =48, the answer.

Another rule, which will snswer whether we employ &
singlo pair or two pairs of pulleys, ix as follows: Divide
the spoed required by the spoed of the driving shaft,and the
quotiont will be the proportion between the revolutionsio)
the deiving shaft and the revolutions required. Then take
any two numbers that will, when multiplied together, give
u product equal to that proportion ; ono of such numbers will
orm the relative proportion between the sizes of the first: |
pair of pulleys, while the other number will form the rela-
tive proportion between the sizes of the other pair. Exam- |
ple: It ik required to run & machine at 1,200 revolutions per
minute, the driving shaft making 120 revolutions per minute.
What sizes of pulleys shoull be used? 1,200--120=10.
Then: & X2 =10, or 4 X 24 =10; xo that the proportion being
10 10 1, wo may use two wheels of any sizes, provided that
the one on the driving shaft is 10 times as large as the one
on the machine. Or since 5 X2 =10, we may place on the
driving shaft o pulley 5 foet dinmeter and belt it to one of
1 foot dinmeter, thus forming the proportion between the
first pair of wheels of 5 to 1. The next pair of pulleys must
bo in the proportion of 2 to 1, that is to say, we may belt to.
gether a 2 feet and a1 foot pulley,a 4 and a 2 feet, or any
others so that one is twice as large as the other. Again,
since 4 X 24 =10, our first pair of pulleys may have the pro.
portion of 4 to 1, and the second pair the proportion of 24 to
1, or vice cerad, as circumstances may require,

It s obvious that, when the speed of the driving shaft is
less than the speed required, the larger pulley of each puir
must be used as the driving whoeels, Josnua Rose,

New York city. !
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SCIENTIFIC AND PRACTICAL INFORMATION.

PURIFICATION OF COMMERCIAL CHINOIDINE.

The following method for purifying the residue, obtained
as & brown resinous mass, from the mother liquor of qui-
nine is given by Professor J. E. De Bry,of the Hague : Dissolve
324 parts of the resinous mass in 1,670 parts of dilute sul-
phuric acid (1 of acid to 33 of water), heat, add caustic soda
until alkaline, then add = solution of hyposulphite of soda.
Three parts of chinoidine require 1 to 6 parts of soda.
The dark sirupy precipitate is allowed to settle, the liguid
decanted, the precipitate washed with hot water, and this
wash water added to the mother liquor. The liguid is
heated, and an excess of caustic soda added, when the puri-
fied alkaloid is precipitated as a white sticky substance. It
is dissolved in dilute sulphuric acid and evaporated st 212°
to dryness. It is very hygroscopic. :

ELECTRIC ALARM AGAINST SUFFOCATION BY ILLUMINATING
GAS,

Burglar alarms have come into extended use, in this coun-
try at least, and to them have been added fire alarms, to go
off when a certain temperature is reached ; apd it has been
suggestod that a suitable slarm for coal gas from leaky
stoves could be added, making use of the property that car-
bonle oxide possesses of precipitating palladiom salts, An-
other modification has been invented by Ansel, for detecting
the escape of street gasin & room. It possesses the advan.
Iage of simplicity, and its operations depend on a physical
taw, not a chemical one, namely, that the lighter a gas is
the more rapldly it diffuses through s porous membrane.

The apparatus consists of n pear-shaped vessel covered
with & porous mwembrane or unglazed earthen plate. This
vemsel has attached 1o it o U-shaped tube filled with mercury,
One pole of the battery dips into the mercury, the other ter-
mwinates just sbove the surface of the mercury in the open
end of the tube. 1f this apparatus is placed in 8 room where
coal gus is encaping, the gas enters through the porous plate
more rapidly than the air can escape; a certain pressare is
produced, which causes the mercary to rise in the open leg
and complete the circuit, thus giving the alarm. It is ssid

that s comparatively small amount of gas in & room will set
the spparstus in motion. A similar apparatus with the op-
poxite armngement of the terminating wires could be em.
ployed for detecting Inrge escape of carbonie acid from
any source, for this gas is 8o hesvy a5 to at once produce a
partial vacuum in the pear-shaped vessel, and, of course, o

el B il

» fAind the number of tecth in a goar wheel, revolving at |

Scientific Amevican.

by this than by the ordinary moethods, s in coal mines an
wolly; while an adeantage ix that signals may be sutorontl
eally conveyed to any desived distanee, This seems, at loant,
w promixing fiald for inventive geniun and rosearch

PLATINUM PHOTOGIRAPIIC PIINTS,

Profossor Stebbing has weltten an article to the Phote

platinum, which takes, ho xays, but one fifth as long ax sl

vor printing. A sheet of starched papor Iy oated on 8 very | oy ilior native or foreign, who desire to ronch the notion of

wonk silver solution, then Inid on a glass plate, and over it
is poured s mixture of sesquioxalnte of iron and platino chlo
ride of potassium (or sodium ) and evenly distributed with a
taft of cotton wool. When dry, it is exposed under a noga
tive until n weak pictore is produced, the time being roga
lated by o photometer. It is developed on a warm solution of
oxulato of potash ; it is immedintely romoved, washod In
wonle oxalle nold until the whites are clonr, then washed In
water and toned on sulphoeysnide of gold,  Itisfinally drawn
through hypo solution and well washod,

A KEW ADULTERANT FOR KUGAR,

It having been suspected for some time ot Marseilles that
sugar imported thither from Réunion Inland was adultersted,
examinations were recently instituted by government nu-
thority. It was found that the sugar, of s light brown
color, was adulterated with sand and with slag to the value
of $2.40 in every 220 Ibs. The slag ground up imitated the
natural sugar perfectly, while the sand served to give In.
cronsod weight

NEW ELECTRICAL DISCOVEITES,

Professor John Trowbridge, of Hurvard College, hns mnde
(1) & new induction instrument, in which the fine wire of the
coil, instend of being distributed upon o single straight elee-
tromugnet, is distributed equally upon two straight electro-
magnets. 2. The cores of the magnets are made of bundles
of fine wires. 3. The armatures are composed of thin plates
of soft iron,

In his experimental instrument, the armature consisted of
twenty plates of iron, each gy inch thick, forming an ar-
mature 14 inches in thickness,

Professor Trowbridge states that the use of this armature,
in connection with the wire cores, increases the strength of
the electrig spark four hundred per cent, and also incroasces
the lemgth of the spark 100 per cent.

- ———.ere—
Good Words,

The first of the following notices is taken from the Austin
(Texns) Daily State Gazette, the other from the Comic Month-
ly, published in this city. We need hardly state that both
journals express their unsolicited opinions. Both reached
us at nbout the same time, and it seems to us a notable coin-
cidence that two periodicals so widely separated, both geo-
graphically and in character, Should substantially agree in
the mode of expressing their complimentary opinions of our
journals. To the editors we offer our best thanks, and we
reprint the notices, not only to exhibit to our readers how
general is theappreciation in which the SCIENTIFIC AMERI-
cAx and the SUPPLEMENT are held, but also as examples of
encouragement well calculated to stimulate labors, even as
arduous as our own.

“The SCIENTIFIC AMERICAN is the pride and glory of
the intelligent people of this country. It has done more
to foster invention, encoursge science, nnd develop the pe-
culiar mechanical genius of our people than all other publi-
cations combined, with the Patent Office thrown in. It is
the mirror of sciences and mechunic; and everything that is
novel, original, and useful finds its way into its well filled
columns. Each number is a perfect storehouse of knowledge.
We have lots of technical works, but few practical pub-
lications. The SCIENTIFIC AMERICAN is practical, It
should be in every houschold, for it ean nover do harm to
any, and may be the source of many future discoveries. No
artisan, farmer, or student can afford to do withont it, un-
less willing to sacrifice the surest source of relinble scientific
knowledge. Impressed with the golden opportunity afforded
by the Centennial, the SCIENTIFIC AMERICAN is issuing o
supplement in addition to its regular weekly number, It is
distinct from the regular issue, and has a large circulation.
Those who desire to keep posted should take both. The Scr-
ENTIFIC AMERICAX proper deals with the latest inventions
and mechanies generally, the SUPPLEMENT with Centenninl
matters, the international exhibitions of past years, chomis-
try and metallurgy. technology, astronomy, nstural history,
medicine, hygiene. ete. It Is uniform in size with the Sciex.
TIFIC AMERICAN, for convenlence dn binding, The Sc1ex.
TIFIC AMERICAN can be obtained for $3.20 per annum in-
cluding postage, or both it and the SuvrrLeMest for £7.
No subscriber can fall to recelve back troble this value in

the course of a year, even from the practical hints they con.
tain.”

The other contemporary says :

“ Tue Best Ix THE WoRLD.—Nothing gives a better ideoa
of the advancement our country has made in those arts and
industries which make n nation great than that well known
and widely circulatod weekly, the SCIENTIFIC AMERICAN,
This paper gives a record of all events transpiring from
wook to week in invention, discovery, and industrinl and
mechanical arts of overy deseription. It gives fine {llustra.
tions of all important new or hnproved machinery ; now

fall of mercury in the open leg. The smount of carbonie
achd requisite to vitiste an atmosphiere is, however, so nmnli
that it would probably be without effect on this in.suum--nl
There may bo other cases where the '
heavier or lightor thun sir could Lo

pressure of gases much | only in this country but In the world,
e ’
deteeted more quickly | able to the inventor, mannfacturer, selon

discoveries and processes ; able eritical and descriptive arti.
cles ; and, indeed, a yast fund of information, wearcoly ol

| tainable in sny other form at nny price, The SCYENTINIO

AMERIOAN has for many yours occupled the front rank, not

It i, indeed, invalu.
tifie Investigntor,and

. 5
|June 3, 1876. |
| | artisan, and its large circalation and high re putation attest
the appreciation of the public, During thisx year, the
SOTENTIVIC AMERICAN I8 spoc ially valuable, as the Conten

|
| tures

nt
graphisches Avehio, extolling Willin' provess of printing ln||“”“|,«.|,..- extrn edition which they eall the ScresTiri

ninl in bringing into notice many machines and manufac
The publishers have duly folt the responsibility rest
ing npon the leading weientifie journal of the world, ;;.,.l. in
Idition o thelr rogulur edition, are issuing o large and

AMERICAN SUPPLEMENT. To inventors or manafaetorers,

Ameriean trade, nothing ean be offerwd oqunl to the com

bined Influence of the rogular and supplementary editions of

the SBCIENTIFIC AMERICAN ; snd of both, Americans have

junt cause to feel proud.” k
- ——etre—

Substitute for Wrought Iron and Stecl=Fhe New
Mangnnese Bronze,

A correnpondent of the London Mining Jowrnal says that the
rosonrches of the White Metal Company of Southwark and the
extonwive experiments of Colonel Younghushand, of the
Roynl Woolwieh gun  factories, have ostablished beyond
question or doubt that the new alloy may be conul(lor;'d to
he twice us strong as brass, bronze, white, or gun motal, and
that It must, therefore, inevitably supoersede these com-
pounds: while compured to wrought iron, its strength is com-
puted to be as 1,000 to 300,

The best brass we may take as being composed of 80 parts
of copper and 20 of zinc, bronze us composed of 90 parts of
copper and 10 of zine. But it is found that an addition of 1
to 2 por cent of manganese (which does not inerease the
price) to cither of these compounds, but especially the latter,
not only marvelously improves the alloy, but gives us vir
tually s now metal, 1t is harder, it is tougher, it is more
elastic : 80 much so that, while the best wrought iron reach.
e Its elastio limit under o strain of 10 tuns, has a breaking
strain of from 22 to 24 tuns, and an elongation of from 10 to
15 per cent, & forged piece of manganese bronze bore a strain
of 12 tuns, s breaking strain of 30 tuns, and an clongation
of 20°7, and in some instances of even 85-5, per cent. It can
be forged, rolled, and otherwise munipulated at a red heat
with nn euse and readiness hitherto unknown ; and the hard-
ness, toughness, and elasticity appenr to be easily varied, ac-
cording to the mode of treatment and the proportion of man-
ganese added.  No better instance of this vast superiority
can be given than that no metal or alloy could be found ex-
copt phosphor bronze—to which manganese bronze is to
be proferred—to bear the strain of the engines of the new
vessel, the Shah, on their crank bearings, and that the vessel
was practically valueless until that alloy was tried, and
it alone fulfilled all the requirements. There seems o
be no doubt, therefore, that the new bronze will be used for
all those purposes for which copper and its alloys have been
hitherto employed ; for who would use brass or bronze when
they can get the new metal, doubly enduring, and/ therefore
doubly as économical, for the same price? Thus, it
will be required for all bearings for engines of every de-
scription, for slide valves, pistons, ete., for boiler tubes, for
locomotives, for fire boxes, for hydraulic press cylinders, and
all high pressure pumps. However, it is a very handsome
metal, more golden-looking when polished, and retains its
luster much longer, than brass. ] .

The most remarkable suggestion which, however, has
been made with regard to it is that manganese bronge
should not only be used instead of copper for sheathing
vessels, but that it will ultimately take the place of wrought
iron and steel for plating our war ships, its power of elong-
ation being n great desideratum. Careful calculation proves
that a bronze plate two thirds of the thickness of wrought
iron can be manufactured for the same price, and it gives usa
stronger resisting power ata less weight, while a plate of
the same thickness would be twice as invulnerable. Not
only 5o, but a steel or other shot striking a manganese-bronze-
plated ship would not split ahd erack and shatter the plate
into a thousand pieces, to the imminent danger of those who
are fighting it, but the shot would literslly have to force its
way, drilling a hole, through the tough and elastic bronze,
and which hole could be readily and effectually plugged. The
same arguments apply inevery point to the manufacture of
cannons and guns of every description. And as gun metal is
really bronze, if theso statements are true, all cannon ought
at once to be made of the new metal. In fact, its uses seem
porfoctly illimitable. From Colonel Younghusband down:
wards, all agree as to the fineness and evenness of the tex-
ture and the perfect homogeneity of the M@S“m‘“ has
also been observed that the contraction MM er when
elongated is perfectly symmetrical. SR

Ax this bronze, as we have seen, must con
cont of copper, 10 of tin, and 3 of manganese, it is
Impossible to overestimate the value which u:ti
implies to the mining industries of Devon and C
which have been so long depressed. A demand for
loy (such as we may reasonably anticipste will,
arise for it, both at home and abroad, from th
uses to which it may be applied) will resy
tin, and manganese interests, the second of
an almost ruinous condition from the low
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Newsparer enterprise at the ‘Cent
illustrated by the fact that the publishors
Times will print an edition of their pap:
pross every morning, in the Expositi
electrotypo plates will be made,
over to Philadelphin at 4 o'clock ev
York; and from the plates so sen
tion of the paper will bo printed. It
Times will thus furnish the news in Philadely

of nll our ot'ior eity dailies.




BY JOSRUA ROSE.
Secoxn Sewies—Number 1V,

s vy PATTERN MAKING,

‘ . the principal kinds used are the paring chisel,
used vutirely by hand pressure, and the firmer Srlwl‘,‘ for use
‘with the mallot,  The difference between the two is that the
plﬂ.l‘ chisel is the longer. A paring chisel, worn to half its
origioal length, will however answer for use as a firmer
chisel, bocause, when &0 worn, it is sufficiently long for the
duty. A chisel should not, however, be used indiscriminate.
1y as & paring and firmer chisel, for the reason that the paring
chisel roquires to be kept in muech better order than the fir-
mer chisel does. It is necessary to have several sizes of
chisels, varying in width from an eighth of an inch to an inch
and & half. A paring chisel for general use is shown in Fig.
18.  Its width is about one and s half inches, and its handle
should be exactly of the form shown in the engraving, the
total length of handle being six inches, from A to B being one
and a halfinches, and the dismeter at C, and from B apwards,
being one and a half inches.  The hollow below B is of three
eighths inches radius, and the dinmeter at Dis oneinch. This
shape and size gives a good purchase, especially from A to B,
where the hand is most often applied, the end, E, being
agaiust the operator's shoulder. A firmer chisel having
handle of the ordinary pattern is shown in Fig. 19.

(hisels are sharpened in the same manoer as plane irons;
but being usually narrower, they require special attention in
the grinding, as they should be held against the grindstone
with gn smount of pressure proportionate to their width. In
describing Figs. 5 and 6, in a previous issue, we explained
how a long feather edge may be given to a tool in the grind-
ing; and these remarks apply especinlly to chisels. Hence,
towanrds the finishing part of the grinding operation, the chisel
ghould be held very lightly against the stone; the fiat face of
the ehisel should never be ground, but should be kept straight
and even, otherwise the whole value of the tool will be im-
paired, In setting the edgoe of a chisel upon an oilstone, it is
necessary to exercise great care that the hands are not cle.
vated so s to oilstone the blade st a different bevel to that at
which it was ground, and not to0 allow the movement of the
hands to be such as to round off the bevel face at and near
the cutting edge, an error which, from lack of experience, is
very spt to oceur. The position in which the bevel of the
chisel should be pressed to the oilstone should be such that
the marks made by the oilstone will lie from the back of
the bevel tothe cutting odge, but be shown more strongly at
and townrds the eatting edge. The motion of the hands of
the operator should not be simply back and forth, parallel
with the length of the oilstoge, but partly disgonal which
will greatly assist in keoping the bevel level with the oilstone,
Vaery little pressure should be applied to the chisel during the
Iatter purt of the procoss of ollstoning ; and the flut face of
the chisel should be held lovel with the face of the oilstone,
and moved disgonally undor a light pressure, sufficient only
W remove the wire edge,  After the setting is complete, the
chisel should be lapped upon the haod 0 remove the fine wire
edge left by the ollstone,

The next tool is the gouge, of which there are
kinds

Inside gouges; and when the bevel is on the convex side, they

several

Those having the beyel on the concave side are termed

are called outside gouges. Gougoes, like chisolys, are also classod
into firmer and paring gonges, the distinction between the
two belng the same as in the case of chisels. It is not ne

cossary to possess s full sot of onch kind of gouges; half a

wot onch of fuside and outside will suflice, with an extra one |

Or two for paring purposes. Fig. 20 roprescnts a paring, and
Fig. 21 a firmer, outplde gouge

The lnside gouge may bo ground a little keener than the
chisel or plane iron, and requires care in the operation, since

it has gonerally to be groand on the corner of the grindstone,
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which is rarely of the same carve as the gouge requires. In
oilstoning a gouge, what is called a alip is employed. Slips
are wedge.shaped pieces of ollstone, of various curves and
shapes to suit the purposes for which they are applied.  The
gouge should be held in the loft hand, and the slip in the
right, the Iatter being supplied with clean oil. The back or
convex side of the gouge must be laid level on the face of the
oilstone, and the handle worked to and from the workman,

of the curve of the gouge in contact with the face of the oil-
stone,  All the remarks upon grinding and oilstoning chisels
apply with greater foree to gouges, beeause the small amount
of the surface of the gouge, in contact with either the grind-
stone or oilstone, renders it extremely liable to the formation
of a feather edge in grinding, and & Wire edge in oilstoning.
In grinding outside gouges, & new feature steps in; forif the
gouge be kept at the same inclination throughout the grind-
ing, as in the case of all the tools heretofore mentioned, the
center of the gouge will be keener than the corners, to avoid
which the gouge is given a rolling motion to bring every part
against the action of the grindstone, while at the same time
lowering the back hand as the corners of the gouge approach
the stone. This, if evenly performed, give an equal keen.
to nll parts of the cutting edge The same rising and
falling motion of the back hand is necessary in oilstoning the
convex side of the gouge. The concave side is to be rubbed
with an oilstone slip, taking care to let the slip be flat in the
trough of the gouge and not elevated at the near end; for if
once a habit of beveling, however slightly, the flat faces of
tools is contracted, it tends to increase, so that the tools final-
Iy lose their characteristics and are in fact ruined so far as
‘their application to good work is concerned. Hollow gouges
are dispensed with by the use of rabbet planes, shown in
Fig. 11

Several sizes of the squares are necessary to the pattern
mauker, because his work necessitates in many cases that the
blade be short in order to admit of its application to the work.
Fig. 22 represents an ordinary try square; the blade should
be of sawblade, and the back of hard wood, the inside and
outside edges of the back being covered with sheet metal to
prevent undue wear.  In addition to this, however, a bevel
square is required ; and it is best to have one with o sliding
blade, so that the length it projects from the square back, on
cither side, may be sdjusted to suit the work, Such a bevel

square is illustrated in Pl S0,
i‘l}r.,?i.

Of compasses there are two kinds, one being plain and
: having no means of permanent adjustment, as shown in Fig
{24, This is used for casual measuremonts or marking, The
{other hax an attachment by which it may be permanently
| got, us shown in Fig. 25, in which A represents a thumhb
{ nerow employed to set one log firmly agalnst the radins plece,
¢, and B being an adjusting serew for finslly adjusting the
| compass points after the thumbserow, A, s fastened, the
|nliflll,{, D, operating to keep the log, K, firmly aguinst the
| face of the screw, B; so that, when the adjustment of the
'1'0ln;mn.-o points is once properly mwade, the compassos may
be laid upon the beneh and used from time o time without
danger of the adjustment belng altered by handling or by »
slight blow

who must roll it at the same time, %0 as to bring every part |

An excellent attachment for compnss points has Intely
come into ume; it is for the purpose of fastening to the
marking leg a pencil, to avoid seratching the surface of the
This deviee und It mode of
application are shown in Fig. 26, in which A represents a

work with the compass point,

thin tube with feet on it, provided with the wplit, B. C is &
Fug.”5.

;

clamp provided with a thumbscrew, E. D represents one of

the compass legs. F is apiece of lead pencil which passes
through the tube, A. The attachment is slipped on the com-
pass leg, and the screw is tightened up, clamping that leg
to the feet, G G, and clamping at the same time the pencil in

the tube. Another of these attachments, in which the pen-
ell point is adjustable in a direction other than that In which
the compass point stands, is
shown in Fig. 27, the pencil qu??
tube being swiveled at A, /
and B representing the com- 4
pass log. (
The points of compasses
should be forged out when
they get thick from wearing
short, and they should be
tempered to a blue color,
For marking small holes,
compasses are oo camber-
some for fine work, and
spring dividers are prefera-
ble. A recent improvement
in these tols consists in
making the spring helical,
as shown In Fig, 20, in
stead of making it broad,
fiat, nnd thin,
Iy,

as former-

e e -
tron Sheets Thinner than Paper,
We have heard of fron as thin as paper, but have just had
s packet of specimen iron sheets brought to var office, not
half as thick as the sheet this is printed on,  This sheot is
0004 Ineh in thickness ; the iron sheets we have recelved are
00015 inch thick, or only three eighths of the thickness of
the paper. At the same time the [ron sheeta are so tough s
to be torn with diffioulty, and so Hexible as to bend with al.
most the fuellity of ondinary printing paper,  These wonder-
ful specimens of iron were made from the rough pig up to
tho rolled sheets by our nelghbors, the Pearson and Knowles
Conl and Tron Company, whose skillful manager, Me. Hooper,
has discovered a means of rolling these infinitesimally thin
shoots in numbers withoat their sticking togother.— War
rington (England) Guardian. )




Scientific Amevican,

[June 3, 1876.

IMPROVED WATER WHEEL.

The novel features In the improved water whool illustrated
herewith is found in the buckets, which are provided with
fnner arms to strike studs as soon as the buckets enter the
chutes. Oné bucket is thus opened to the full striking foree
of the water just as the preceding one enters the oxhaust,
#0 that the dead pressure of the water becomes, it s claimed,
ontirely utilized.

Fig. 1 is a side elevation, and Fig. 2aplan
view. At A are the buckets pivoted to the
wheel, as shown, 80 as to awing out and meet
the pressure of water passing through the
channels, B, to the exhausts, C, and 5o as to
clase in for passing the cut-off partitions, D.
Said partitions prevent back action of the
water. At Eis shownone of the studs, o
Jocated that the bucket arms come in contact
with it, and the buckets are thus opened.
The closing of the buckets is offected by the
curved part of partitions, D,

The water enters on the sides of the casing
through the gates, of which there may be
three or more, and is so conducted that it
strikes the wheel in a tangential direction.
At the same time the current opens one of
the buckets, which then shuts up the whole
opening to the exhaust, so that the full force
of the water is spent on the bucket.

While the apparatus is in operation, four
buckets are employed to each gate. The first
bucket is opened to receive the water; the
second bucket carries the water to the open.
ing in the lower part of the casing, where it
ix gradually discharged as the bucket moves
on, thereby avoiding the jerk on the wheel
which might otherwise occur. The third
bucket moves right over the opening in the
lower part of the casing, allowing the full
discharge of the water; and the fourth buck-
et strikes the partition which extends on one
side of each gate toward and close to the
wheel, and becomes closely shut,

The advantages claimed are that the appa-
ratus works with any head of water, also
under back water. It can be adjusted to any
required power by the partial or entire open.
ing of the gate. It employs the whole pe-
riphery of the wheel for the utilization of
the power; and it gives the advantage of the
full pressure of the solid column of water without the neces-
#ity of accelorated motion and consequent augmented nse of
water.

Patented through the Scientific American Patent Agency,
March 14, 1876. For further informution address the inven.
tor, Mr. Henry Waltner, Hamilton, Ohio,

—_— ——etr—
IMPROVED COTTON STALK PULLER.
We illustrate herewith a new and simple invention for

The Blue Color of the Sky and Sea,

The blue color of the sky and of the sen is satisfactorily
proven to bo due to the presence of exocodingly small par
ticles of mattor, that float in the air or water.

A beautiful Hlustration of the multitude and minutencss
is given by Rev. Wm. H. Dallinger, as follows
** Lot clean gum mastio be :hungl\-wl in aleohol, and drop

pulling cotton stalks in preparing the land for a new crop.
The construction is such as to afford & pow-
erful leverage upon jaws which tightly grasp
the stalks, so that the work is sccomplished
almost as fast as the operator can wheel
the implement from plant to plant.

The machine consists of a wooden frame
made in parallelogram shape and mounted
on wheels, the axle being located near one
end. It is supported and strengthened by
suitable braces, and the rear crossbhar serves
as a handle. Two jaws, the ends of which
projectin front of the forward crossbar, are
pivoted to each other and to the axle. The
shank of one jawis bent at right angles and
secured to one of the side bars. To the
other shank is pivoted & rod which passes
through a slot in the side bar and connects
with ahand lever, as shown. This leveris
moved by the operator to open the jaws so
as tocause them to grasp the stalk; then,
by bearing down on the rear end of the
frame, the plant is pulled from the ground,
the axle serving as a fulcram for the lever-
sge. The device is Iabor-saving, and to the
planter will doubtless prove an efficient and
useful implement.

Patent now pending through the Scienti.
fic American Patent Agency. For further
information address the inventor, Mr. Ro.
bert D. Brown, Austin, Texas,

Flower Pots,

We learn from the Hamburger Gartenzei.
tung that the fabrication of flower pots
from a mixture of cowdung and earth is
Is now extensively practised in Germany,
16,000 being used last year in one establishment, For
forcing they are highly recommended, though they will not
bear plunging in a hot bed ; and they are admirably adapted
for nursery work, for plants raised in pots and afterwards
turned out, in this case pot and all. Even standing dry, the
roots of plants will penetrato the sides of the pot, and --;trnrl
some nourishment from them. They are made by machin
ery, and one man can make from 700 to 900, or even 1,000,
in ten working hours. There are machines for two sizes, 2
inches by 2 (price $2), and 24 inches broad by 24 high (price
$2.50.)

| ultra-microscopic as though they had no existence.

it Into water; the mastic is precipitated, and milkiness is pro |

WALTNER'S WATER WHEEL.

duced, Gradually dilute the alcoholic solution, and a point
is reached where the milkiness disappears, and by refiected
iight the liguid is of a bright cerulean hue. ‘It is in point
of fact the color of the sky, and “is due to a similar cause—
namely, the scattering of light by particles small in compari-
son to the size of the waves of light.”

* Examine this liquid with the highest microscopical pow-
er, and it appears as optically clear as distilled water. The

mastic particles are almost infinite in number, and must crowd
the entire field of the microscope ; but they are as absolutely

= -

BROWN'S COTTON STALK PULLER.

I have
ih-«lml this with an exquisite A, of Powell and Lealand’s,
employed with a new and delicate mode of illumination for
high powers, and worked up to 15,000 diameters ; but not

the ghostliest somblance of such particles was seen.  But at
right angles to the luminous beam passing among these par-
ticles in the Huid, ' they discharge perfectly polarized light."
‘The optical lll'lmrlllwnl of the !lmning matter of the air
proves it to be composed, in part, of particles of this ex.
consively minute character,’ and among the finest of these

particles Professor Tyndall finds the source of bacterial life.”

Breathing through the Nose,

There are various reasons for considering the nose the nat
urnl outlet of the lungs, and henee various advantages are
to be derived from broathing through the nose

1st, If we breathe |||rn||y|| the nose we will be enabled
often to detect the presence of noxious odors in the alr we
breathe, and so be warned In time to provent disense

24 The internal nose is studded with hairs, which in some
degree at least prevent the ingress of nox
lous matters in the air we breathe. Dust s
strained out;and it is confidently asserted, by
persons who have tosted the matter, that mi
asmas are prevented from entering the blood
if one breathes only through the nose. Some
persons have lived In malarious districts,
slept on the banks of malarious rivers, ete,,
for years, and yot have escaped all the forms
of fever which usually followed a residence
in the country, who have aseribed their ex
emption solety to the settled habit of breath
Ing anly through the nose.

8d. By breathing through the nose, little,
if any, air passes into the lungs until it has
come in contact with the membranes of the
nose, which are supposed to possess some
power of neutralizing malarious and conta-
glous poisons,

4th. By drawing our breath only through
the nose, the air is warmed by contact with
the membranes before it reaches the lungs,
and so inflammations and congestions of those
organs are avoided.

Per contra, the habit, =0 common,of breath.
ing through the mouth has many disadvan-
tages. In this way a great volume of air is
quickly taken in, loaded with dust, malarious
or] contagious impurities, ete., of which we
are utterly unconscious, until the blood has
been poisoned, and serious, perhaps fatal di-
scase has been inaugurated. The cold air,
being taken inlin great volume and with
great rapidity, chills the lungs, whereas, if
breathed through the nose, it would be
warmed before reaching the lungs.

The habit of breathing through the mouth
is caused largely by weakness of the respira.
tory muscles, and one excellent method of
strengthening those muscles is to breathe
through the nose. It is certainly as wise a
plan as sucking air through a silver tube, so often recom-
mended. Then breathe through the nose, as Nature indi-
cates, if you would have good health.

el - Dl

Japanese Iron.

A foreign technical serial gives the following account of
Japanese ironworks: The blast furnaces of Japan are small
and of very simple construction, slthough built on the same
principle as those of Europe. The wallsare builtof fireproof
clay, mixed with a few stones. The blast furnaces are round,
and have an opening at the side, closed by
a band of clay ; opposite are two other open-
ings, through which comes a strong current
of air, driven into the furnace by Chinese
bellows worked by men. Before pouring the
ore into the furnace, they mix it with coal,
and subject it toa previous calcination, so
as to get rid of its carbonic acid and sulphur.
The Japanese do not understand puddling as
practised in the West; but the principle of
their procedure is exactly the same. The
fused iron, mixed with a little sand and pieces
of iron, is again fused with charcoal in a sec-
ond furnace, whereitis left to cool for sev-
eral days, uutil the whole mass has the ap-
pearance of fluid. The Japanese method of
meking steel is quite different from that
practised in Europe, They mix a certain
quantity of iron in pigs and iron in bars,
cover the mixture with borax, and melt the
whole for a week in a small fireproof cruci.
ble. The borax serves to dissolve the impu-
rities in the dross. When the metal is sepa-
rated from the dross, which floats on the sur.
face, and cooled, it is hammered hard, and
alternately plunged into water and oil, after
which it is cemented and tempered. The
mode of cementing is as follows: The steel,
on coming from beneath the hammer, is cov.
ered with a mixture of clay, cinders, marl,
and charcoal powder. When this plaster is
dry,tho wholoe is subject to a rod heat, and the
stool is cooled very slowly in warm water,
which is allowed to become tepid. Steel thus
obtained is not very supple, but extremely
hard, because it is not properly tempered or
freed from its impurities, 1t would not do for making watch
springs, but it is used by the Japanese for swords and sabers,
which are tempered as many as eleven times, and knives,
which are tempered four times.

To whiten lace, iron it slightly, and sew it up in a linen
bag; let the bag remain for 24 hours in pure oliwe oil. Then
boil the bag in soap and water for 15 minutes, rinse in warm
water, and then dip into water containing a slight propor
tion of starch. Take the lace from the bag and stretch it
out to dry.
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THE CHIRONECTIFORM OR ANGLING FISH,
somewhat ungainly aspect is represented in our engraving, | There is no reason, says Professor Baird, why any stream in | pense even in restricted ponds, The work of the Fish Com 4
taken from the Auastralian Sketcher, sets a trap with which | the United States, having direct communication with the Gulf | mission includes not merely the stocking of streams with !
Nature has provided him, in the shape of an extraordinary | of Mexico or either ocean, may not be made to abound to an | new fish, but the sreplacing in water courses fish which
apparatus located on the top of his head. The appendage is | equal degree with these and other fishes. once existed there but now have become extinet. At !
a flattened, bony member, covered with granulated skin, and | A portion of this year's appropriation is to be devoted to|one time all the rivers on the Atlantic coast abounded in .
working on a universal motion joint, and having a thick mus. | the introduction of the European carp, a species eminently | shad, and furnished an enormous aggregate of food, not
cular base. At the free end of the bony shaft is a semi. | calculated for the warmer waters of the country, especially | only sufficient for several months’ supply to the inhabitants, -
spherical gland, resembling much in form the seed vessel of | the mill ponds nnd sluggish rivers and ditches of the south. | but allowing a surplus for shipment, either fresh or salted. i |
the gum tree (encalyptus), covered in its front aspect with a | This fish, an engraving of which is given herewith, often | Now, however, this condition has become a matter of tradi- )
brilliant nacreous integument, and having an aperture con- | reaches a weight of six or seven and sometimes as high as | tion in regard to nearly every stream south of the Potomac, /
nected with its interior. From this gland rise several soft | eight pounds. Its length varies from six inches to two and | and nothing but the method of artificial propagation will re-
branched appendages with white shining vermiform fila- | a half feet. The upper portion of the body is a golden olive | store the stock. When we bear in mind that the eggs of a
ments at the tip of each branch. The chironectiform is | brown, and the abdomen is a whitish yellow. Its flesh is ex- | single pair of shad, artificially treated, can be made to pro- a
found in the vicinity of New Zealand. A neighboring Eu- | cellent eating ; and as game, the fish is but little inferior to | duce more young fish than those of two hundred pairs of na- 3
ropean genus—the lophius, or angler—which also has an at- | the trout, It inhabits the fresh water Inkes and streams of | tural spawners, the importance of the measures to be adopt- 2
tracting apparatus, but much less complicated, is stated to | central and southern Europe, whence it has been spread by | ed by the Commission will be readily appreciated. During ‘
crouch close to the ground, and, by the action the years 1874 and 1875, Professor Baird x
of its fins, to stir up the sand or mud., Hid- states, the distribution of eggs and spawn £
den in the obsourity thus produced, it elovat- was as follows: Shad 18,689,350; Penob- p
es its appendages, moving them in various scot salmon, 2,204,565; California salmon, (q
directions by way of attraction or as a bait. 5,158,740 ; total 26,137,855, To this is to be !
The small fishes which may approach, either added the hatching and distribution, during
to examine or seize them, immediately be- the spring and winter of 1875.76, of Califor-
come the prey of the fish. We must grant nia salmon, l""“"”f""' salmon, land-locked
that the habits of the present fish may be salmon, and lake white fish, not yet complet
somewhat similar, but that superior attractive ed, but amounting to at least 14,000,000 fish
power is given it by having the nacreous lin- thus .nmkinu.n |1||lll‘l‘lr .m,mxl.w) supplied by
ing to the gland at the base of the filaments, the United States Fish Commission in three
This, at the assumed ratio of 1 to 200,
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- A'FISH THAT) FISHES,

Dame Naturo nover indulged in & more ourlous freak than
when sho produced a fish which gainy its Hvelihood by fish.
ing for his fellow fishes. Tho fact Is all the more wonder.
ful since no othor animal save muan adopts the bait asa mode
of capture for finny prey, The otter and seal pursue fish
and take them in fair chase, the sea hawk seizes them bodi-
Iy and lifts them aloft quivering In its talons, and neither
brute nor bird uses a lure of any description to attract the
victim within reach. The chironectiform, however, whose

:
:
:

commission has been conducted, and the future operations I ground be too hard for such a maneuver, it will shoot bold
of that body. He states, in order to show the extent of oper- | 1y from the bottom, leap over the upper edge of the net, and

ations, that the number of eggs of the Callfornia salmon | so encape into the water beyond

The fish has also the pe

alone, collected during the season of 1875 at the United | culiarity of living to a great age, and it is said that carp ex

States establishment on  the Upper Sacramento River, | ist In French ponds over a century old

It in tenacious of life,

amonnted to about 11,000,000, making a bulk of 80 bushels, | even when food falls and when removed from the water .

and welighing, with their packing, nearly 10 tuns

of propagation has been successfully carried on in the Poto
Y !

: .
The work | and if earefully packed in wet moss 80 as to allow & free cir-

ulation of alr, it will survive for weeks. Professor Baird an-

mae river, in which, from 6,000,000 to 10,000,000 1bs. of shad ilirllvnl---\ no difficulty in domesticating this valuable fish in
and herring are now taken during the spring months alone. | American waters, since it can be maltiplied at very little ex.

which shines under water like a mirror,
The fish is delineated in a dark nook at the
bottom of the sea, enticing a wary vetim to
closer ncquaintance with its formidable arma
ture of teeth, The possible vietim represent.
ed s the platystethus abbreviatus (a new spe-
cies) of Heetor, whose type was dredged by H.

B. M, 8. Challenger off Cape Farewell, N, Z,,

from the great depth of 400 fathoms ; numbers of the same [ mun over the northern portion.

species, however, are cust on the beaches of the west const

after heavy gales. Attention is drawn to the spinous ar
mature of the body of our angler, which must provent al
but very hungry monsters dining off it in its turn.
specimen is represented one half the natural length

<o r—

THE CARP

It prefors quiet wators with | tuse angular shapo, with toned margin, and then to be gela-

| goft and muddy bottoms, and spawns in May or June accord-
ing to locality, The food consists of larvie of aquatic in.

| | woots, worms, and soft plants, though the fish will eat al.

The | most any vegotable food in artificial ponds,

The carp Is probably the most cunning of all fishes,

although it can be casily tamed.

Yoars
would represent the proceeds of 8,000,000,
000 eggs laid in the natural way and subject
to all tho especial perils of natural spawn

ing.

Improved PhotosCameo Ploetures,
The picture Is to be printed in oval or ob.

tinized,  After that wo paste sand paper on a plece of thick
cardboard, a little larger than the pleture to be operated upon,
rough side out, and eut the oval or obtuse angle exactly by the
copying mask out of the center, place its sand paper side on
the pictare, and run through a roller press,  The sand paper

It seems to learn the dan. | will give the toned margin s dim appearance, while the sur.

e X

ger of hooks and baits, after a few of its fellows have been | faco of the pieture will remain shining. 1If we wish to get
Even the net, which is so offective with most fish, | a finer dim margin, we have only to put on the sand paper
a socond time in another position, and press again. Instead
of sand paper, paper lace, or woven stuffs may also be used,
but the former, in most cases, produces the best effect,

THE WORK OF THE UNITED STATES FISH COMMISSION, |
Professor Spencer F. Baird, United States Commissioner of captured :
Fish and Fisheries, in a lotter to Congress in behalf of a|is often useless against the ready wiles of the carp, which

mall appropriction for fish propagation, glves some inter. will sometimes bury itself in the mud as the ground line ap.
esting faets rogarding the seale on which the work of his | proaches, so us to allow the net to pass over it:.«orif the
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0N UNUSUAL OCCURRKENCES OF PHOSPHORIC ACID

£% In commercinl soda ash: in notable quantity. As this
jn used as n flax, the occurrence of phosphorie nold might,
o certain casos, produce unlooked-for results, Ity presence
“would, moreover, ax & general rale, be detrimontal.

@ In fluorite: shown to be present in American fluors,
more especially those from Southern Nlinois.  According to
Bereolins, the spar from Derbyshire contains 0 per cent of
phosphoric aeld.  No analyses of American fluorites appear
© have been recorded. When they are porformed, the de-
Atermination of the poreentage of phosphorie aeld should
form not the least important feature of the unnlysls, und
should be made with extreme care.

8 In eryvolite: the mineral analysed came from Evigtok,
(ireenland, and every care was taken to soleet out pure ma-
torial, free from the minerals usually ocourring in connection
with the eryolite.

4. In artificia] fluor spar, patented ander the name Stovens
flax: It is made by heating eryolite with lime, and washing
ot the fluoride of calelum thus formed, A quantitative de.
1 srmination gave 0000084 per cent of phosphorus, correspond.
ing to 0:0214 per cent phosphoric acid,

5. In the so-called chemieally pure sulphurie acld: in the

course of the preceding analysis it was necessary to use a
large amonnt of sulphurie acid in order to got the minerals
into solution. Although it seemed an almost absurd precau.
tion to look for phosphoric acid in the sulphurie aeid, yet it
was done, with the result of finding some actually present.
The acid analysed was that which has been used at the In
stitute for several years with great satisfaction. That por.
tion of the acid used in the preceding analysis contained
0-0006 per cent of phosphoric acid,

On other probably oceurrences of phosphoric neid: It is
worthy of note that cryolite is one of u class of minerals,
s'milar in their constitution and in their rock assoclations,
Thus cryolite, 3 Na F + Al; Fy, occurs at Evigtok in gneiss ,
chiolite, 3 Na F « 2 Al; Fy, in the Ilmen Mountains in gran
ite, associated with topaz, fluorite, and eryolite. Exnmina-
tion, more eritical than that to which they have been sub
jooted, would probably reveal the presence of phosphorie
acid in o number of similar fluorine-holding minerals.

A converse proposition is probably true of minerals con-
taining phosphoriec acid. In quite a number of instances
this is the fact, as in amblygonite, wagnerite, and apatite,
The associations of these three minerals are likewise very
sinilar, There is an interesting field of study open regarding
the mineral combinations in which phosphoric acid, chlorine,
and fluorine enter in combination with alkaline bases, and
carths. By artificial means, the number could probably be
lLirgely increased. Finally, many silicates deserve re-exam-
ination. The minerals chondrodite, topaz, and muscovite
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| wolghings were effected.  The absorption  appuratus was
[ therefore noarly but not quite, counterbulanced by a second nb
'worption npparatus of the sume displaying capacity and similar
Cglnss,  Tho Intter was partly fillod, nnd then sealed nnd kopt
[in the balanee case; the former was loft in the bulance caso
Puntil the temperatures of both were cqual,  The nmount nb
[worbod was in this way direotly measured by the small in.
eromont In welghts requisite to restore equilibrium,  This
devieo has onused the anomalies to disappear, and duplieate
determinations rarely differ more than two hundroedths of
one per cent

A UENERAL METHOD OF SPECTROMOFIC EXAMINATION,

A short while ago, Mr. Hes drew attention to the fact that
trnces of boraele acid could be detected by molstening the
’lmrnlva with glycerin in the application of the spectroscaple
tost.  Mr. Brown Ayres, at the leoturer's request, has np
plied the same resgont to a number of ingoluble and non-vola.
tilo compounds of the spectroscopic elements, and finds that
a mixture of one part of hydrochlorie neld and three purts of
glycorin greatly enlinnces the delicacy and brilliancy of the
spectroscoplo test.  The mixture is applied from a dropping
bottle, similar to that used with cobaltic nitrate in blowpipe
analysis, aud from its adhesive properties may be used with
solid particles, nnd the concentrated yesidues from evapora-

‘ tion,

EXAMINATION OF AN ARTIFICIAL MINERAL,

This was formed during the casting of an alloy consisting
of 85 parts of copper and 15 parts of tin, During the pro-
cess of casting, o portion of the alloy refused to pour, and
was dumped out upon the clean brick floor of the casting
room, It was found, on solidifying, that a great namber of
erystals had formed on the surface and in the cavities ox.
| posed to the air. The crystals are needles not exceeding
linch in length and g} inch in thickness. Luster adaman-
tine, and of great brilliancy. Color, white and transparent.
It seratehed glass, its hardness being over 6. T'he specific
| gravity at (2° Fal,, by the bottle, is 6*019. It will be noted
| that this is lower than the specific gravity of natural eassi.
' terite, which is from 6°4 to 7°1. It glows brilliantly in the
oxydizing flame, but gives no evidence of fusion at the ter.
minations of the orystals. It tinges the flame green. With
' soda, it gives a white coating of oxide of tin. Crystals not
'apparently affected by several hours' digestion in hydrochlo-
,ric and nitric acids. In chemical constitution, it is a stan-
nio oxide, containing n small amount of oxide of copper. A
quantitative analysis was not made, owing to the small
amount at disposal. The mineral is therefore an artificial
variety of crystallized stannic oxide or cussiterite.
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MUSICAL VIBRATIONS.
LECTURK DELIVENKD AT TIE NTEVENS INSTITUTE OF TECHNOLOGT, BY
FROFESSOR C. F. BEACKETT, OF FEINCETON, ¥. J.

| The lecturer began by remarking that it was ** carrying
| coal to Newecastle ” for him to lecture on musical vibrations

‘in a place where original researches, known und respected

are similar in containing fluorine and in their iated
rocks, the first oceurring in granular limestone, the second
in gneiss or granite, the last forming a constituent portion
of gneiss. It is doubtful whether these and similar silicates
have ever been examined for phosphoric acid, with the aid

of the refined qualitative tests of late‘years perfected for

this substance,

Over great areas of metamorphie rocks, the soil produced
by rock decay retains an inexhsustible fertility, and every
$9il analysis shows the presence of a considerable percentage
of phosphoric acid. In the case of the gneiss rocks of the
Atlantic States, this phosphoric acid is not improbably de
rived in part from an undetected trace of phosphorie acid in
the muscovites.

*That these surmises should not appear unwarrantable, it
shoald be borne in mind : 1. Thatin the great majority of cases,
phosphoric acid has never been looked for. 2. That it is only
of late years that chemists possessed a ready method of detect-
ing it, and an accurate method for its quantitative estima-
tion. 3. It might frequently be precipitated in combination
with certain bases, and the fact be readily overlooked.

A RAPID METHOD OF DOUBLE WEIGHING,

In the weighing of the two portions required for the ana-
1ysis in duplicate of & substance, the following device, which,
if not new,is new at least to the writer, will be found material-
Iy to shorten the time required : Equal portions, as nearly
as the eye can judge, say (in the case of a carbon determins.
tion in steel) about 5 grammes (75 grains), are placed in the
two watch glasses of the balsnce. They are equilibrated by
transferring from the heavier side. Each portion is then re-
moved and equilibrium restored by weights; their sum is
the welght of both portions. Of course, this is accurately
true only when the balance is in perfect adjustment. If not
the following mode of double weighing will give nccu'-
rate results in the same time as is required to make one
double weighing in the ordinary manner, Calling the right
hand watch glass R, and the left hand watch glass L, after
the two portions are in equilibrinum, one (say that in R) is
removed, and ity place supplied by weights. These are 1o be
t.lken a5 the weight, not of the portion in L, but of the por-
tionin R. The porion in L is now to be removed, and the
weights by which it Is replaced are in like manner to be
regarded as the weight of the portion in L,

AVOIDANCE OF EUROR IN WEIGHING ABSORFTION TUBES,

Certain discropancies having appeared in duplicate deter-
minstions, where abmorption tubes were employed, and
which were assignable to no known error in the mettod of
conducting the analyxis, they were attributed 1n part to the

large volume of air displaced, and the variations in tempera-
are and pressure st the successive periods at which the

even across the water, were made on this subject.

We come in contact with the external world by our senses,
and we recognize matter by its effects upon them. All mat-
ter presents itself to us by its activities ; it is moved by a
power which never allows it to rest. If we attach & porous
' cell to one end of a glass tube and cause the other end todip
in a vessel of water, a jar of hydrogen placed over the porous
vessel will gradually cause the passage of the gas it contains
into the cell and tabe, and will drive out the air before it,
which will escape in bubbles through the water. On re.
| moving the jar, the inherent activity of the hydrogen im-

pels it to escape again through the pores of the cell, and the
| water rises in the tube. >

By means of a condensing pump we are enabled to force
air into a receiver; on turning the stopcock, the inherent
activity of the air forces it out again until equilibrium is
restored. Conversely, we can withdmw the air from a re-
ceiver by means of an exhausting pump; but on opening the
stopeock, the activity of the outer air forces it into the re-
ceiver until the first conditions are again established. These

| experiments show that air in its ordinary state, under pres.
sure, und relieved of pressure, possesses inlerent activity.
In its ordinary stateair is under continual pressure, owing to
' the weight of the atmosphere above it.

A pendulum moved to one side returns to its original posi.
tion, passes beyond it, and continues to vibrate until stopped
by friction and the resistance of the air. Water and alcohol
placed in the same vessel in layers, taking care not to mix
them, will gradually and completely intermingle by their
own inherent activity,

If one end of a wooden rod is fixed in & vise and the other
| end ix bent over, the particles on one side are compressed and
those on the other extended. On releasing the end, the par-
ticles by their inherent activity recover their original posi
tion with such energy us to pass beyond it, and the rod con.
tinues to vibrate in lessening ares until it comes to rest, An
other form of elasticity was illustrated by meansof a rubber
tube about ten feet long, of which the Professor held one end
and an assistant the other. When this tube was shaken and
struck, n series of depressions and elovations were formed,
which traveled the whole length of it, like waves, and ut
one time caused the tube to appear like a sories of long
links. These vibrations are due, first to the impulse given
the tube, and second, to its inheront activity or elasticity,
By means of u little manipulation, cords may be made to vi-
brate as & whole, or in two, three, or more sections : which
accounts, as we shall hereafter see, for the wonderful har-

mony of the planoforte.

The vibrations of a plate wore next exhibited, by covering
it with a layer of water and placing it in the vertical lantern,

On rubbing the glass with the woet fingers, its vilirations b
4

cnmo appurent by the wayve motions of the water projeoted
on the sereon.  The vibrations of a glass tube may bo shown
by putting some fine powder in it and producing a sound
..;-“' itw month, whon the lm\ulnlr will neenngo Wwolf i e
plates, standing on odge and moving to and fro ; at cortaty
i'”,h,(,. however, the powder romaing at rest, Theso polnts
Lnre enllod nodal points, and mark the longth of the wives,
If we hnd n fork making 1,024 vibrations s second, and g
glaws tube vibeating In unison with it, the nodul poluts in
the gloss tube would be just one foot spart, and would show
un that sound teavelod sbout 1,026 foet a second
| Lot us now examine how the alr is nffected by theso vibey.
tonw, If we suspend a pine rod by the middle and raly the
fingors conted with resin over it, it emits o shrill sound,
Nubstituting o brass rod, clamped in the middle and having
an fvory ball sosponded in contact with one end, for the
wooden one, and rubbing it in the same manner, the bull iy
violently projected from i, The explanation is that all
friction nets rhythmically,  When one body slides over an
other, the particles of one selze those of the other and drag
them along until the resistance overcomes the attraction be.
tween the two; then they return to their former positions,
to be again displaced, and these setions recar ut regular in.
tervaly, Now suppose tho rod to be replaced by o tuning fork,
nid the ivory ball by the particles of air in contact with the
fork. These particles ure first thrown off, forming o con.
densntion of the air; then they return, forming o rarofaction,
nnd are immediately projected ngain by the next bent of the
fork aguinst them. Tho condensed and rarefied waves are
then propagated outward through the air.

The cross section of u tube containg u great number of air
particles, The motion of u wave of sound through them
was compared to that of u wave of water at the bottom of
the ocean, seeing that wo live at the bottorn of the oconn of
nlr.  The existence of nodal points in o tube was explained
by the fact that there nre two sets of waves present, travol-
ing in opposite directions, T'he first waves are reflected on
reaching the bottom of the tube, and return, meeting the fol-
lowing waves. At certain points these waves unite, produe-
ing a greater wave, while at others they neatralize each other,
one tending to pull a particle down while the other tends to
lift it up at the same time, and so the particle remaing at
rest. Itis not quite correct, however, to suppose that the
particles move up and down. They really move in small
eircles, as hag been shown by the brothers Weber of Ger-
many, who suspended fine particles in troughs of water and
studied their motions,

There must be something to convey the sound to the ear.
In our experiments we have assumed that the air conveyed
the sound, and it generally does. If we put a bell rung by
clockwork under s receiver and exhaust the air, the sound
ceases altogether ; on readmitting the air, it is again plainly
heard. The transmission of sound is not, however, confined
to the atmosphere. This was demonstrated by a very neat
experiment. A music box was wound up and put inside a
thick wooden box. Then the latter was closed tightly, and
covered with numerous layers of woolen cloths until the
sound was completely smothered. On placing an wolian
harp in communication with the music box by means of a
wooden rod about six feet long, the vibrations passed along
this rod and the music became distinctly audible, being re-
produced by the solian harp.

There are several ways of finding the number of vibra
tions made by & body in a given time. One is to take a
Geissler tube, through which sparks are sent from an indue
tion coil as often as the circuit is completed by w vibrating
body. On revolving the tube, each spark will illuminate it
in a different position, By counting the number of flashes
and knowing the rate of revolution of the tube, we can
readily find the number of vibrations of the body hreaking
circuit, Another way is to attach » fine point to the end of
a tuning fork, whose rate of vibration is required, and draw
it ncross a plate of smoked glass, while the fork is sounding.
The point will scrape off the black and produce s sinuous
line. The number of waves in this line, together with the
rato of motion of the fork,will give us the rate of vibration.
A third way of accomplishing the same thing is by means
of the siren, an instrument consisting of a cylindrical bress
box, having an aperture below for the admission of air and &
number of small holes arranged in a circle in the top. Above
this revolves a disk containing the same number of holes
inclined in the opposite direction, The instrument is pro.
vided with an apparatus for registering the number of revo. .
lutions. When the air is forced in below, by means of an
acoustic bellows, it escapes through the holes in the top and
sots the disk in rotation. Eunch time two holes coincide the
uir escapes in puffs,and the result is a succession of sounds .
forming a note more and more acute the more rapidly the
disk rovolves. As we know the number of holes and have
only to read off the number of revolutions on the index, the
rate of vibration is easily computed. R

The last topic considered was resonance. If we place two
forks tuned to perfect unison, each mounted on & resonance
box,soveral feet apart, and set the one in vibration,the other
will soon take up the sound and continue it oven after the
first has been stopped.  The particles of air struck by the
first impinge upon the second with rhythmical and seeumu-
lating force until it too boging to swing, O

Many other interesting points connected with this subject t
will have to be reserved until the next lecture, “OIM
and Discord, with Optical Studies.”

To revive the color of M'MM N i m ”xx:“; "

of 2 pints vinegar, 1 oz, iron filings, 1 0z copperas, 1
ground logwood, and 8 ozs. bruised galls, ‘ K
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*mlgm!d 10 & molecule of hydrogen in water is 0,408 = (18
| HT4) In hydrochlorie neid there are two molecules of hy
drogen, one having a volume of 13,824, the other of 15,625,
which are the cubes of 24 and 25 respectively.  In hydrocy

B iCwciiesii [For the Selontine Amerlcan, |
~ GEOMETRICAL CHEMISTRY.--REMARKABLE DISCOVERY
_ = BY PROFESSOR HENRY WURTZ,

14 !nl“;lnoo, our centenninl year hus boon honored by the |
dlssovery of & new metal, to which its Gallic discoverer, De anic acid, he puts the hydrogen volume still higher, namely,
Ba;g'aqudhn, has given the name of gallium.  But 1876 20°; in ammonin gas, N,il,, he puts three hydrogen fmolo:
\Ygg,dpupedlohlgher chiomiesl honors at home, for it has | cules at 18" and throe at 19%  This same Jhnngvuhlvmms
_\ﬂ,&nmsod here not moroly the discovery of n new olement, ; follows 0 muny elements a8 to be quite confusing to the
bt the revelation of & new theory of ohomistey, und the  reader, but perhaps it i all right, Itis not given to every
-qvolqﬁon._ot anew codoof luws for its working, If the ex- man to see great truths o clearly ns Kepler and Wurtz,
pactations of their nuthor, Professor Honry Wurts, shall be | and even Kopp taught this apparent inconsistency. Here,

justified, . grand revolution in theoretionl chomistey is at
‘hand, in comparigon with which that of Laurent and Ger-
hard was insignificant. One thing is cortain : chemistry is
still but weollection of generalizntions.  We have no theory
of chemistry, ns Dr, Cram Brown recently said, although we
aro strugeling townrds it. Hore Professor Wurtz comes to
the rescue, offering us u theory which promises to explain
many facts heretofore imporfectly understood, to corract our
so-called rational formulng, to upset our theory of types, and
to open new avenues of research.

Professor Wurtz begins by demonstrating mathematically
the relative dinmeters of molecules in solids and liguids.
Litherto molecules have always boen compared in a gusoeous
state, but he proposes to compure them as liguids or solids,
and, a8 far as possible, at the tempoerature at which ice be-
gins to melt, or just below 82° Fah. His first remarkable
discovery was that the relative volumes of various simple

substances, in a solid or liguid state, whether elements or |

compound radicals, as found by dividing their equivalents
or atomic weights, as we are wont to call them (multiplied
by 1,000 to avoid fractions), by their specific gravities, were
perfect cubes of whole numbers,

Now it is well known that solids, whether cubes, spheres,
or polyhedra, are to each other us the cubes of their dinme-
ters: hence, thought our New Jersey chemist, the cube roots
of these figures represent the dinmeters of our molecules.

For instance, the dismond has a specific gravity of about
30555, 'The atomic weightof carbon is 12 ; if we divide 12;-
000 by 8:555 we have 3,875, which is the cube of 15; hence
the molecule of earbon in the dinmond has a diameter of
14,

The volume occupied by u molecule of carbon when in
combination is, however, not constunt, being usually 8,000,
or 20%.  The molecular volume of hydrogen is still less con-
stant, but generally n perfect cube.

Oxygen alone retains a constant volume, namely, 5,184
(the eube of 17:8075) and hence Professor Wurtz takes this
a8 his standard for all other values,

In his memoir, published in a Iate number of the Admeri-
can Chemist, he ndduces numerous examples to prove the
truth of this discovery, showing that, whatever space an ele-
ment oceupies in u liquid or solid, at 32° Faly,, that space or
volume can be represented by a perfect cube, whose root of
course is the diameter of the space,be it cube or sphere. Such,
in brief, is the distinguishing feature of the first part of the
new discovery.

Strangely enough, this law holds good for compound radi-
cals as well as elements, and we find NH, and CN following
the same law, as if they were simple bodies, This one fact
enables us to distinguish true radicals when in combination;
and beside confirming the well known and generally received
theory that ammonium and cyanogen nre compound radi-
cals, it convinces us that water, HyO, is a real compound
radical like cyanogen.® Another startling result of this law is
that we find that CH. is alsoa compound radical, while ethyl,
methyl, and amyl, the so-called aleohol radicals, are not rad

.

however, there is o law that seems to regulate this condensi-
tion ; when one molecule combines with another, or with
sovernl others, it tends to nssume the same volume, or near-
1y the same, as that of some moleeule already present. Thus,
when hydrogen combined with chlorine, whose molecular
volume i 24% it becnme respectively 242 and 25%. When
combined with nitrogen, which 18207, it became 18% and 19°,
as stated above. The result of this is that we sometimes
have, in a complex molecule, a regular series of consecu-
tive eubes. It is worthy of mention in this connection that,
although the molecular volumes vary, it is, with the excep-
tion of hydrogen and some heavy metals, within narrow
limits; nor do the volumes of different elements differ muoch
smong themselves, « The cube root, or dinmeter of the mole-
cular volume, ns Wurtz calls it, is for chlorine generally 24,
sometimes 28 ; for bromine and ifxline, 28 and 24 ; sulphur,
24 ; selenium, 28 and 24 ; carbon, 20 and 15; nitrogen, 20 ;
silicon, 23 ; hydrogen, 16 to 28 ; aluminum, from 19 to 23.
In 1855, H. Kopp carefully studied the subject of atomic
or moleculur volumes (Ann. Ohem. Pharm., xevi, 1, 153,
808.) For liquids and solids, he necessarily obtained, in

\

\

)
|

time, and the block returned to its proper place with ease
nnd cortainty,

The printing should not be deeper than the finighed image
is intended to be, us it does not geem to 1ose anything in the
fixing, but rnther appenrs to get o little deeper,  On removal
from the frame,the surface of the block should be brought
into ontact with n solution of hyposulphite of soda In & flat
dish, and moved about on the surface for a few minutes,
when It will be found suffeiently fixed, requiring only to be
washed with o gentle stream of water and set up to dry. Or
Lif it be desirable to got rid of the thio film of caollodion, it
| may ensily be dissolved off by o mixture of ether and alcohol
before the application of the fixing solution.—British Jour-
L nal of Photography.

it ——
Cunning of the Adder.

A correspondent of the Milwaukes Sentinel states that,
over thirty years ago, in Leeds, Greene county, N, Y., hisut-
| tention was one day attracted by the plaintive cry of & cat.
| Looking into & garden, an adder was seen near the cat,  The
caut seemed to be completely parslyzed by fear of the adder ;
she kept up the plaintive cry, as if in great distress, but did
not take her eye off the serpent, or make any attempt to at-
tack or escape. Soon the snake saw that human eyes were
| observing him, and he commenced to crawl slowly awny.
“I then,” continues the writer of the narrative, ““ concluded
to release the cat from its trouble. Itook a garden ruke
and put it on the snake's back, and held it without hurting
|it. As soon as I had the snake fast in this position, it ruised
|its head, flattened it ont, and blew, making a hissing noise,
'and something resembling breath or steam came from its
' mouth. When that was exhsusted I removed the rake, and

general, the same results as Professor Wurtz, the molecular | the adder turned overon its back, lying as if dead. With
volume being the guotient obtained by dividing the atomic | the rake Iturned it over on its belly aguin, but it im-
‘weight by the specific gravity. In the case of a non-conden- | mediately turned on its back. This was repeated several
sible gas like oxygen, the molecular volume must be caleu- | times, At last it was taken out of the garden, laid in the
lated by tedious methods from their liquid compounds. And | road, and we all retired to watel its movements. It com.

here these two investigators differ widely ; but Kopp, like
Wurtz, attributes, us we said, varinble volumes to the gases,
including oxygen, even giving, as Wurtz does, different vol-
umes to the same element in the same molecule, and fails to
recognize the fact that these volumes, when multiplied by
1,000, are almost perfect cabes. As Kopp also overlooked
the simple test above given for compound radicals, he made
no changes in the rational formula of aleohols, ethers, and
other organic compounds ; hence he exerted no such influence
on chemical notation as Professor Wurtz’s theories will do, if
adopted.
It is idle to speculate on the ultimate fate of this discov
ery. Chemists will hesitate, we think, to accept a theory
based on facts derived from a course of reasoning capable of
yielding diverse results in different hands, and requiring
such ingenious manipulations to make its conclusions har-
monize with known facts. The corner stone of the new edi-
fice is the molecular volume of oxygen, which is strangely
| enough not a perfect cube, but three times the cube of 12,
What this curious coincidence may mean, Wurtz confesses
| himself as yet unable to understand. The manner in which
{he obtains the magic number 5,184 is as follows: The spe-
cific gravity of peroxide of hydrogen, as found by Thénard,
is 1-452 ; Wurtz applies certain corrections which raise these
figures to 1'4642, For reasons which he fails to state, but ap-
parently to favor his theory, he calls it 1°4665 at 32° Fah.
The equivalent of H; 0518 X 1)+ (2 X 16)=34. Dividing
34,000 by 1-4665, we have 23,184 as the molecular volume.
| From this we subtract the molecular volume of water, 18,000,
| which gives 5,184. In tabular form:

:

fcals at all. Instead of writing alcohol as we now do,! l::g: ; 84,000 -+ :‘4605 = 'fg,(lna:)
. | =" O _’_ ,0()')‘) - {
(’lii‘ ! 0,or water in which an atom of hydrogen is replaced ! S 18000

by ethyl, we should write it H;0, 2CH,, or two molecules of l Oxygen = 5,184

the hydrocarbon radical CH, with one molecule of the water | Whether this discovery of Professor Wurtz is equal, as he
radical. One of the practical applications which can be | believes, to the discovery by Kepler of his great laws, wo
made of this slight change is to caleulate the quantity of | leave to our readers to judge, and for the future to demon.
aleohiol in water (if above 24 per eent), directly from the spe- | strate, E. J. H.

cifio gravity. Professor Wurtz says that this illustrates the
fuct that hydrometer tables can now be constructed for every

ngueous liguid or solution with absolute aceurncy. The negative is, of course, taken in the usnal way: botas
Allotropic forms of the same element oceupy different |0 0 e reversed on the block it should be taken through ‘
atomic volumes. This leads him to beliove that there are the glass, that is, the film side should be noxt X&' doox of
eleven allotropic forms of phosphorus, and offors o con- the slide, the thickuess of the glass allowed for in focussin z,
venlent method for studying allotropism, and the spring of the slide kept from the film, inany of the
For the silicates, ag well ag in the more complicate formulie | &1 known modes. Tao prepare the block, dissolve five
of organic chemistry, |]..|. lnws ul‘r Wur:z \vil'l”h" of ﬁl‘;’“‘ | graing of ehloride of barium in about half o drachm of sul- |
value In establishing the true formulio, 10 striking | 0y to of harium,. This is then gently rabbed over tho sur
| phate of Tn ! gontly 2
changes that e proposes in the formulm of some of our old | fuce of the block—first with the fingor and then with the
friends will make us hesitate to nlcltn:»ll hln”|1|;~u:'|¢ml u|.||lil‘i ball of the thumb—so a8 to produce un even, thin conting,
their truth is more fully estublished in all their dewils, | el rosult is easily obtained after a little practice, A
Tost further invostigations reveal now Inws which can still | ooy, just sufficient to whiten the surfaco will bo found
furthor modify the formulw, For example, although ice | enough. Or the two salts of barinm, in very fine powder,
has the formulie of Hy O, as nt prosent, he would write free |,y e intimatoly mixed, and, by o cireular motion of the |
water in 1t liguid stato as Hy, 04 the |':'r""m" of hydrogen | gy eor, uppliod to the block, when suflicient will be found to |
I writes HiOy0, hydrochloric neld Hy Cly; nnd W Common | jyye adhored to unswer the purpose. The barium chloride |
wilt he ds obliged to give at one thme the formuls Nug Clg, 8t | 4g converted into gilver ohloride, wnd the surfuce rendored ;
uwnother N Cly, at another NuCl, gonsitive as follows 1 Bix gralns of pyroxylin is dissolved in
We hive already stated thnt lIhiT nu;lwulnrr \w;lmm'lnf 0%+ | hulf un ounce of other and two drachms of aleohol  then !
gon eyer romaing constant, while those of other o OmenEs | pwanty grains of silver nitrate is digsolved by heat In two |
vary s they puss from one form of q-mn:niuulhm“lu nnother, | drachims more of aleohol, and added. This should stand till
Hydrogen is especial Protean ; elements that are, ko oxygen, | clenr, and will kesp woll 1f light be axoluded, The silvered
more neldio or electro-negative vary the least, lh:::w that are | oojadion is poured on and off the block o the ordinary way,
most basylic or electro-positive vary the most.  The volume | 4,0 may be dried sither spontancously or by artificial heat.
- - gy ———— | In consequence of tho rigidity of the block the progress of
SN atomle wielght of Ty O 1 085 multiply g b, 1,000, sod dividing by the | printing cannot bo examined in the usual way ; but with n

wpwetilo sravity of L6, 0L, givon us 19,08, & porfuct cubio of 37, TS 5 | G darate nmount of practice there is little diffioulty in hit-
also the dinmetor of @ moleculo of My, O 1n the wloohols, Henee the reason for
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| curved handle.

menced to raise and turn its head slowly (looking about the
while) until entirely on its belly, and started at full speed
for a little pool of water in the road,from which it was raked
ont and dispatched.”
—  attr—
The Ancestor of Man.

In reference to the question, from which of the quadru-
mana did man originate. Professor Haeckel, in his recent
work ‘“ The History of Creation,” gives his opinion that the
human race is a small branch of the group of catarriing,
|and has developed ont of long since extinet apes of this
| groupin the old world. And when on this sabject, he refers
'to Professor Huxley’s remarks, which show that man is,
| nearly as much as the ape, a four-handed animal; for va-

rious tribes of men, the Chinese boatmen, the Bengulee work-
men, and the negroes when climbing, nse the great toe in
the same manner as the monkey, and therefore the posses.
sion of only a single pair of hands is not to be looked on as
a characteristic of the human race. He also points out a fact,
necessary to be observed by unscientific people, namely, that
none of the manlike apes are to be regarded as the parent of
| the human race, but that the apelike progenitors of the huo-
| man are long since extinct. In concluding his work, Pro-
| fessor Haeckel remarks on the desire of some who are not
actually opponents of the doctrine of descent. *“They wait,”
| ho says, *“ the sudden discovery of a human race with tails,
or of a talking species of apes.” Bat such manifestations.
| the author observes, would not furnish the proof desired;
| and unthinking persons would be provided with as satisfae-
l tory (1) arguments as they nowadays employ in hurling their
| defiance uguinst all who are evolutionists,

- ——ettr—
Russian Hardware Manufactures.

The Russian edge tools differ from those of other coun.
tries in some peculiar shape. The common spade, for in-
stance, is made chinfly of wood and simply tipped with iron;
it is of small size, rounded at the edge, and has a plain
The ax is much larger than that manufse.
tured by other nations, and is used, too, for all kinds of car-
penter work—answering, infact, a8 a plane, ahammer, and

loven as a saw, the last tool being rarely used by the Russian

mechanie, for he can wield the ax more readily, and cut
through thick logs of wood with incredible precision and ra.
pidity. Samovars are a leading article of the Russian metal
industry, these being a kind of tubular boiler, with little
charcoal furnsces ; they are used for making tea; the mate-
rial is copper, which is almost exclusively used among the
well-to.do ¢lnsses for cooking utensils: tinware, hollow cast
iron vessels, snd powter being but little in vogue. Horse-
shoes are produced by hand at the rate of some $0, 000,000
annually, Bell making is carried on with especial success, the
bolls being remarkable for their immense size and richness
of tone, Hurness fivtings of Enropean patters are made, but
only In very Hmited guantitics, those which are used upon
Russinn harness helng of considersbly different construetion,
_ -t r——
Indeliblo Tuk,

Pawo ffthe of 11b, tartaric neid are dissalved in 61 cubio
inchos hot wator ; in one half of the solution dissolye } 1.
olly snilin ; ndd the other half, and then 1 1b, ehlorate of
potssium,  Allow the solution to cool and subduy until
next day ; filtor from the bitartrate, und bring the liguld to
the density of 7° B, Thicken sufficlently with gum aneabic,
wnd wdd 1o oach cuble inch e 1b. copper sulphate, dissalved
in o lttle water,  Phis ink may be st onoe used for prioting
muslin wud other fubries, upon which the bluek color will b
porfectly doveloped Ly Dleaching liguids  Chlorate of dop.

takiog the doualtios at the polot where lee boglus ta melt, the volume o)
Hauid wator, 19,000, not belng  eabe

ting the proper time without examination. By u method we
have lately ndopted, the progress sy examined from thne to

porin also used for writing upon zine ased for sigos and li
bels exposed to the weather.
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sl has taken to discussing the quostion of
y Pole. Tt ownership,we think, if it bo
srobably be acquired by efther the United
dand, and either the stars and stripes or St.

cross will wave over the possible patch of earth, ac
fing ns some Yankee explorer or Captain Nares first
plants his foot on it. As to either bannor staying thore,
mmﬁum:. We fear the indigenons inhabitants,
—walruses, polar boars, and chance Esquimaux—will laugh
the eagle and the lion to scorn, and no tidings of either
monitors or Woolwich eannon will induce them to allow
either starry flag or meteor banner to remain, after itls loft
to their tender mercies.

There is an old tradition in the United States navy of a
dispute between representatives of the two nations over

IMPROVED MILLSTONE,

John W. Trunx, Bwsox Junction, Vt.—This Invention improves
tho construction of millstomes, to ennblo them to be more readily
adjustod and balanced, and to make themn more effeotive In opera-
ton, An usteated description will be found on page 108, current
volume.

MACHINE FOR FORMING SOCKETS ON HAMMERS, KTC

Chnrles A, Willlams and Joshua F. Willlnms, Skowhoegun, Me.
This & an Improved method of punching and forming the handle
pookots on hammers, ndzes, hatohots, and othor tools with onoe heat-
fog. Tho Invention consista inn muchine to which is exposed the
hammer or other blank after hoating, first to the action of o
spreading or enlarging die and punch, and then to the nction of
the perforating and socket-shaping die and punch.

IMPFROVED WATER WIHEEL

ridge, Rockingham, N. C.—This Invention consists in providing a
water wheel with tapering bottom parts below the bottom edgoe of
the buckets, to rest on a turning point, and form an escapo box be-

Ditof ground just about as uscless as the north pole would
:“‘l‘w muz of war, respectively English and American, |
met many years ago among the South Sea Islands. Volcanic |

in that loeality were rife, and the navigators of |
vessels hardly dared close their oyes at night for fear of new |
reefs and shoals appearing, regarding which the charts were ‘
literally “*at sea.,” The American ship had been in the ;
neighborhood longer than the English one, and therefore her
skipper knew something of the marvolous tricks which the
land occssionally played. Hence he was not at all sur
prised to discover one day looming up before him an island, |
where, acconding to all accounts, there should be open sea. |
The Englishman sighted the land at the same time, and in a |
fow minutes a well manned cutter shoved off from his gang- |
way and pulled for the shore. The American captain like-
wise sent a boat, and a lively race ensued to see which should
first reach the land. As the English boat got into shallow
water, her officer jumped overboard, and was followed by
some of his crew, who splashed up to the beach. By the
time the American boat had landed, the English fiag was
flosting from a boat hook stuck up for a staff, and a red-
conted sentry was calmly walking to and fro beside it. The
English captain then sent word over to the American vessel
that he had taken possession of that island in the name of
the Kingof Great Britain. The American captain, however,
elaimed first discovery, and sent back a counter message
that that island belonged to the people of the United States.
Before morning a storm arose, and both ships worked hard
1o keep off the lee shore, but when the day broke, there was
no lee shore to avoid. The island had gone, snd with it fing
and sentry. A convulsion similar to that which raised it
above the sea had caused it to sink again; and two astonished
captains might have been seen navigating their vesselsover
its former site, vainly searching for the beautiful island
which each intended to present to his grateful country, and
thus secure to himself imperishable renown.

NEW BOOKS AND PUBLICATIONS.

CONTIIRUTIONS TO THE NATURAL HISTORY OF KERGUELEN ISLAND,
made in conpootion with the United States Transit of Venus
Expedition, 181576, By J. H. Kidder, M. D,, U. 8. N. Part IIL
‘Washington, D, C,: Government Printing Office,

This psmphlet contalns some Interesting Information, especially as to the
auna of the remarkable lsland which forms {tx subject,

Tie AMERICAN NEWSPAPER DIRECTORY, containing Accuratoe
Lists of all the Newspapers and Perlodicals Published in tho
United States, Territories, the Dominion of Canada, and Now-
au:dhnd. New York city: George P. Rowell & Co., 41 Park

Anew edition of Messrs, Rowell & Co. s handsome volume (s now before us;
and the steady [nerease In Its number of pages shows us that the newspaper
ndustry is not suffering from contraction. The advertising world {s well
acquainted with the uscfulness of this manual; and It maintains it reputa-
tion for accuracy, except in one very glaring Instance. It understates the
clreulstion of the ScrexTirio AMexicay shout 15,000 coples; and it does not
mention the SCIEXTIFIC AMERICAN SUPFLEMENT at all,

Tax Cosr Trape, a Compendium of Useful Information. By
Frederick E. Saward, BEditor of the * Coal Trade Journal.”
New York city : F. E. Saward, 111 Broadway.

Asn exeellent handbook of the whole subject of coal, describing all the
mining regions, the varfous qualities of the mineral, the working of collfe~
ries here and abroad, the rates of freight, and all other particulars, 1t s
Allustrated with maps.

Tur Faxoizn's JoOUnsaL.—All young people and many old ones take an
nterest in poultry, pigeons, rabibits, birds, and other pets of various Xinds.
The above-named weekly publication s a Journal In which all such persons
Are interested, as It troats these subjects In & clear and practical manner,
with & thorough knowledge of breeding, rearing, féeding, ete. Each num-
ber contalns Information of great valee (o poultry ralsers, dealers, and fan-
clers, It is published woekly at Hartford, Conn., and s furnished to sub-
seribors for £2.508 year.

Becent American and Foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMFROVED RAILROAD SIGNAL.

Ira Robbios, Hughaville, Pa.—This Invention consists In creoting
nlong the foot of n mountain or hill (where there is dunger of n
land slide) n serfes of posts botween which sultable pancls are bot-
tom-hingod so ws 1o connect with signals near a raflroad track.
Unloss a slide takes place, the panols remain in position and the
slgnals wre not dleplsyod ; but should one coour, any approaching
train is notified In timo to slow up and avold danger. ;

IMPROVED ROTANY ENGINE, i

Thomas C. Orr, Bnfleld, 11L—The pistons are prossed back In the
hub by the abutment for passing It, and are prossod out ngningt |
the case after puaing 1t by steam whioh pisses from the steamway '
into the hub behind the plstons. The lattor are o Httle Inrgor at ‘

low the wheel.
NMPROVED LOCOMOTIVE FEED WATER HEATER

Homtio N. Waters, West Meriden, Conn., Milton W. Hazelton,
Chicago, 111, and James K. Taylor, Boston, Mass.—A corrugated
tube, through which the feed water passes from the pump into the
boller, is surrounded by a steam jacket, into which the exhaust
stonm is foreed by the back pressure of the nozzle, by means of
pipes connecting it with the exhaust pipes, A spoon-shaped pro-
Jection is provided to cateh a portion of the steam and direot it into
the jscket. The invention also consist of theemethod of construct-
fng the corrugated tube for the water, and of a spiral deflecting
core in the axis of the corrugated tube to divert the water into the
interior portions of the corrugations to facilitate the heating.

IMIPROVED RAILROAD TIE.

George D. Blalsdell, Cambridge, Vt.—This tie consists of a cast
fron bar, with a box In each end for holding the mil chairs, and a
rod extending from end to end of the tie, and securing the chairs
In place by clamping plates.

IMPROVED MACHINE FOR MAKING NUTS,

Carl G. Gustafsson, JOnk3ping, Sweden.—This is an improved
machine for making screw nuts of hexagonal and other shapes in
mapid and effective manner. It consists of an intermittently re-
volyving disk with dies, into which the nut blanks, cut by shears
from the bar, are fed and brought by consecutive punches into the
required shape.

IMPROVED WINDMILL,

Jason C.Sparks, Tipton, IJowa.—The wheel with fixed vanes is
used, and wheel supports are jointed to the turntable, carrying the
tail vane, so that the wheel swings around edgewise to the wind
to adjust it to the varying power of the wind and to stop it.

- ——aaer—

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED LAMP COLLAR.

Theodore L. Owen, Geneva, N. Y.—This is 8 mode of construct-
ing a lamp collar in two parts, to one of which the burner s at-
tached. while the other is secured to the flange of the lamp. The
object of the device is to allow of the replenishment of the lamp
with ofl without necessitating the unscrewing of the burner.

IMPROVED INVALID BEDSTEAD.

Andrew MoArthur, Bouth Chenango, Pa.—This consists of o plat-
form, pivoted longitudinally and transversely in o friome, 8o that
the patient can be tited upright or sidewise, ns may bo roquired for
comfort. On the lower part are independent Jointed supposts for
each leg, with bandage appliances, and a windlass and straps for ex-
tending the leg In case of fracture or dislocation. The upper part
Is provided with n bod with edges suitably formed to be strapped
around the body of the patient, and In the middle portion are arm
rosts, contrived for ndjusting to different positions for the comfort
of the patient whon elovated by tilting on the transverse axis.

IMPROVED COFFIN ATTACHMENT,

Samuel A. Hughes, Parker's Landing, Pa.—This consists of a hook

attachment to cofling, for lowering thom by the ropes or straps, in-

stead of having the ropes or steaps pass undor the coffing, It is fast-
oned to the handlo plates,

IMPROVED FIANO LOCK.

Amos 8. Bluke, Waterbury, Conn.—This invention consists in the
look case, formed of two plates, by bending up the side and end
edges, und bending over the end odges of the one plate and slipping
the other plate Into the seat thus formed.

IMPROVED MAT,

Arthur Thompson, Warner, N, H.—This 15 a mat of exoelsior,
mounted on and attached to a backing of puper, cardboard, cloth,
or sacking, the objeot belng to provide n cheap mat for omnibuses,
stroot cars, and tho ke,

IMPROVED MEANS OF ATTACHING MAST HOOPPS AND SBATLS,

Edgar 13 Bench, Woest Meriden, Conn,, sssignor to himself and H,
B. Beach, of samo plaoco.—The usunl mode of attaching the buck of
fore and aft salls to the mast hoops Is by n selzing botween an oye-
let in the sall and around the hoops. Thoe above Inventor suggests
an excellent substitute for this mode of fastening, which consists
in two semiciroular sloeyes of metal, attached to the hoop, and
which recelve the leech rope (n thelr somicircular portion, A
clamping sorow pussing through both pleces, and the eyelet in the
sall fastens all togothoer,

IMPROVED BARDED FENCE WIRE,

Richard Emerson, Sycamore, 111, assignor to himself and Chaun-
coy Ellwood, of same place.~The Invention consists in s fence barb
formed of a pleee of wire bont Into the form of a figure 8, with both
end parts upon the same side of the middlo part, and with its ends
projecting In opposite directions. When the barbs have been ad-
Justed in place upon the fence wire, the oyes are stralghtened out,
forming a bend in tho sald fenoce wire, into which the ond parts of
the barb are pressod, so that the barbs can neither turn nor slide,

. ——
NEW HOUSEHOLD ARTICLES,

IMPROVED WASHING MACIHINE,

Equire Turner, 8r., Columbin, Mo,~A lower tub s mado ring-
shaped, and to its innoer sldes are attaohod the standards that sup-
port the uppor tub. A vertionl shaft passes down through the cen-

that end 1o insure sufficient prossure to overcomo the prosaure on | Y08 of the tubs,  Tho bottom of the lower tub Is made fiat, and in

when steam is not noting on 1t

the outer ond. A wpring Is used with each piston to keop it out |
!

IMPROVED MACHINE FOR PUNCIHING METAL LATIIS ]

Le Roy Carpenter, Viotor Kauffman, and Fason Whito, Doards.
town, IIL—Two metal rolls have punches for making slits for the
plaster; also punches for making the nall holes by whioch to faston
the sheets on the studs, and a cutter for trimming the shoots, Sald
rolls are geared together and provided with a hand orank for turn-

ng them.

It are placed four rollers, plnced at right angles with onch other,
and each mado in sections, which revolve upon a rod, the ends of
which are attached to hruokots, secured to oross bars. The bars and
rollers sro connected so that all the rollors nnd tholr bars Ay move
togethor, The bottom of the upper tub Is inclined, and in it aro
placed four confonl rollers., Every other one of the rollers has
oavities formed in It which oarry down air and dischargo It
nmong the Nbors of the clothes, to bo prossed out, togothor with

the water, by the following smooth rollors, romoviog the dirt and
washing the clothos oloan,

Jolin Shortridge, Frank W. Shortridge, and Ernest W. Short- |

IMPROVED DIRIT- WASIHING MACHINE,

Bdward P, Hudson, Now York olty. The dehes aro submitted te
the notion of spongo rollers, nnd pass to an endless balt, thenoo to s
socond set of rollors, Thoy then go to another part of the recopta-
| ole, whore tho water nots ke a oushlon and conveys thom smooth-
[1y to the bottom of n strong basket, in which they sottlo without
chipping, broaking, or being otherwise injurad.

IMPROVED GRATE,

Francls Z, Hiokox, Ution, N, Y., nssignor of one third hix right to
Michuol 8mith and one third to John Mills of same placo,—Thix (s a
shaker or stirror, conslsting of n frame fixed to slide forward and
| baokward on vertically Inelined ways under the grito, and having
tooth projooting up Into the fire between the bars, 80 a8 o have a
forward and backward and up and down raking action,

IMPROVED OHILDRENS' COMMODE,

Allen I Crowell, West Dennis, Mase.—This combines the advan.
| tages of a chalr, walking stool, and commode. The chair s armoged
| within a cnso, with front and rear doors, closed by n cover that is
! used as 6 tray when attached to the front part of the commode,
| Closets nt tho sides serve for storing the playthings, while n cross
| bar at the rear, with extension gunrds of the side walls, allow the
‘ use of the commodeo as a walking stool.

-t — -
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED MACHINE VOl EDGING LUMBER,

Andrew E, Hoffman, Fort Wayne, Ind.—In using this machine,
the lumber is lnld upon & table, and is pushed back (nto the proper
position, as indieated by the guide wire. The carriage s then
thrown into gear with the proper shaft, and the saw traverses the
lumber from end to end. Ax the saw leaves the lumber, the lumber
is turned over and adjusted into proper position to be operated
upon by the return saw. As the carriage reaches the end of the
frame, the other saw is rised, and the sawyer causes the earriage to
move in the opposite direction by throwing it Into gear with the
other shaft,

IMPROVED WALL.

Philo A. Knapp and Ira 8, Knapp, Danbury, Conn.—These Inven-
tors propose to construct the walls and partitions of bulldings, of
boxes without top and bottom, filled with loose gravel. The boxes
are placed one upon another and tied, keyed, or otherwise fastened
together 80 as to form blocks, in imitation of stone or other buld-
ing blocks,

IMPROVED STALL FLOOR,

Bernhard Schacfer, Chicago, 11L.—This Invention consists of a
movable floor, laid on the common stable floor, made of longitudi-
nal wedge-shaped or tapering strips, that are connected by trans-
verse bolts and intermediate wedge pleces at the ends. The floor
below the flooring is cleaned from time to time by raising the sec-
tions and sweeping the dust away.

IMPROVED SIDE BAR WAGON,

Alfred W, Doty, Windham, N. Y.—This relates to that class of
carringes in which the side bars are made in two parts, and con-
nected to the box at the middle or thereabout. The box is let down
between the side bars, instead of being mounted above them, as
heretofore, the bars being pivoted to the sides of the box.

IMPROVED CHECK BRACE FOR VEHICLE SPRING.

Lewis P. Wornll, Sugartown, Pa.—This is a combination, with a
vehicle perch and springs, of bruckets having a coupling box at the
base, and plates reversely curved at the ends, in order to form a
double-acting brace that will allow the springs to come together
without striking the perch or body, and without making any rat-
tle.

NEW AGRICULTURAL INVENTIONS,

IMPROVED SEED PLANTER.

John H, Murtin, Thomas Bunford, and Stephen 8, Ege, Glen
Rock, Neb.—This device operates the dropping slide of a seod plan-
ter by the advance of the machine. It enables theseed to be plan-
ted without its being necessary to mark the ground.

IMPROVED POTATO DIGGER.

James W. Young, Southfield, Mich.—This machine digs potatoes,
separates them from the sofl, and deposits them in the middle part
of the row, so that they will be out of the way of the wheels in dig-
ging the next row. It also keeps (ts own teeth froe from yvines and
weeds,

IMPROVED METALLIC SOCKET FOR FENCE POSTS.

William M. Phelps, Oronoco, Minn., assignor to himself aud Dan-
fel McAlpine, same place.~This is a moetallic fence post point.  1ts
object is to prevent the post from rotting off, and thus to cause the
posts to lnst vory much longer, and to enable any Kind of timber
to be used for the posts.

IMPROVED AGRICULTURAL BOILER.

Henry L. Humphrey, Frederick H. Humphrey, and Ir G. Hum-
phrey, Monroo, Mich.—This 15 an improved boller and furnace for
cooking food, scalding hogs, boiling sap, bofling oldor, muking
apple sauce, heating curd for choese, condensing milk, trying lard
and tallow, ote. The fire box Is provided with a grate, and from
the upper part of its rear end n wide and shallow flue extonds back
s0 that the products of combustion may be close to and In direot
contaot with the entire bottom of the box. Two bollers it into
the box and rest upon a steam borrd. By this construotion, the
contents of the bollers will be heated by the water placed fn the
box.

IMPROVED SEED PLANTER,

Alvin J. Branham, Houstonin, Mo,—~Thisis an improved device
for operating the dropping bar of a seed planter from the wheel,

It may bo applied to any planter in which the seed Is dropped by
slides, 50 as to make thom automatio in thelr operation,
IMPROVED CHURN,

Jonns Cook, Mount Pleasant,IN, C.~The novelty in this llos in the
Aasher, which inoludes splral cross bars, s spiral disk and a olreular
disk attachod to a vertical rotary shaft. The object Is to throw the
milk into violent agitation and thus produce the butter moro rap-
1aly.

IMPROVED CHURN, E

Henry 1. Ramsoy, Rookville, Ind.—Thisfchurn I8 provided with.
n sevios of tubos, pussing through the ohurn to 6 Wiator resorye
the bottom, to break up tho currents of cream, and at the.
Hmo to serve 18 wiater conyoy o, ’
IMPROVED BAG FILLER AND MEASURER.

Josoph J, Boholfield, Salt mam‘mm—m i vie
funnel-topped, sheet metal tube, with open bottom, and & Teia
springs upon the outside to hold the bag up around the tul 3
enough smallor than tho bag to bo put in It froely. InKd mm ;.

ix scalod with lines, showing the di{ferent moasures, 50 val' -
ting the filler fn the bag and shovellng m,.h@,ml paiaiors

can bo readily ascortained, und the grain can bo qul
by morely pulling the filler out of the bag.
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 Business and Pevsonal.

Charge for Insertion under this head is One Dol-
lara Line for cach tnsertion. If the Notice ex-
- cceds Four Lines, One Dollar, and a Half per Line
will be charged.
Aglculmﬂ Tmplemontaand Industeinl Machin-
L m\\l’;::n:a Domeatio Uso. 1T Allon & Co., N, Y.
or Bolt g Muohines and Powor Hum-
IIG;, addroms 8, C. Foranlth & Co,, Manohester, N. 1,
26 por oont extra powor or saving in fuel, gunr-
wnLoed o ateam enginok, by applylng tho f. 8. Condenser.
'S‘-i:llh :owuu Enk'r, Gon. Agt., New Haven, Ct,

Lawn Mowoers for Hand, Pony, or Horse—Prices
reduced. Largest stock In tho oity. A. B. Cobu, 197
Water St., Now York,

Wanted—25,00 1bs. 2nd hand Ught T rail. E. B.
mmo Bo‘lln Groen, Ky, o

Sale—Valunblo Patent, In whole or part, for
Anti-Freozing Fire lMydrant. Apply Robt. g?nennn.
Milwaukee, Wi,

Wood Working Machinery and Steam Pum
cheap for cash, il:ln‘ryl‘. Blllmul!? Mott Haven,New \'or‘:.'

Wanted-Desoriptive Price List of Sewer Pipe
Maohines (for mcl:w power), Addross Charles Pr-?t.
London Pottery, London, Ontarfo.

Two Valuable Patonts—States Rights for Sale.
For particalars, address R. Jeaniogs, 426 East Monument
§t., Baltimore, Md.

Draughtsman—Wanted a Situation by a con-
structive Draughtsman having expericnce In Gun and
Sewing Machine Tools and genoral work. Best of refer-
ence, Address P, O, Box 840, Nllon, N, Y.

For Sale—Complete outfit of machinery for the
manufacture of cotton waste, cost §2,20. Price #700,
Forsalth & Co., Manchester, N, 11,

E. P. Bullard, Dealor in New and Second-Hand
mohinma Beekman Street, Now York,

"By reterence to the udvertisemont of J. C. Todd,

t will be scen that he romains at the old stand, No, 10
Barclay St_, and that the Todd & Rafferty Machine Com-
pany has removed to 8§ Liberty Streot,

For Sale—15 {n.x8 ft. Lathe, $100; 2214 in.x12 ft.
do., $250; 35 In.x163§ fr. do. $0; ¥ 11, Planer, $300; 6 ft,
Planer, $25; 12 In. Slotter, $90; Pronliog Machine 2
spindles), $£250. Shearman, & Cortlandt 8t., Now York,

The Photo-Engraving Co. have been obliged to
remove from 62 Cortlandt 5t. (o a larger bullding at 67
Park Place. Thelr Rellef Flates for Newspaper, Book,
and Catalogue Tlustrations are rapldly taking the place
of Wood Cuts and are unsurpassed. See advertisemont
1o anothor column of this paper.

For the best Patent Solf-Opening Gates for Car-
ringes, fn any Style of Wood or Iron, address Cottom &
Uo., Dayton, Ohlo.

For Salo—State Rights on Wehrle's Patent Cen-
tennial Dlaminator, Sellsonslght, Send for clrenlar with-
out delay to Jos. Wehrle, Belvedere House, N. Y, city.

400 Machines, now and 2d hand, at low prices,
fully described in our printed list No, 6, Send stamp,
stating jJust what you want. Forsalth & Co., Manches-
ter, N. H.

Split-Pulleys and Split-Collars of same price,
strength, and appearsnce as Whole<Pulleys and Whole-
Collars, Yocom & Son, Drinker St,, below 147 North
Socond St., Pulladelphis, J*.
~ The Bastet Magnotie Engine for running Sewing

“Machines, Lathes, Pamps, Organs, or any Hght Machin-
ury, 1-82 to M horso power. Agents wanted. Addross
with stamp, 1,118 Chestnut st., Philadolphia, Pa,

The French Files of Limoet & Co. have the en-
dorsement of many of the leading machine makors of
America. Notice samples in Machinery Hall, French De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Agents, 22 Platt St., New York.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from C. W, Arny, 148 North 3rd st., aud save
freight and trouble. Satisfaction guaranteed.

s«he Original Skinner Portable Engine (Im-
proved), 2to 8 H.P. L. G. Skianer, Erie, Pa.

Hamilton Rubber Works, Trenton, N. J., Manu-
facturers of 3 pavemont Hose, and any size, also Belt-
tog, Packing, Car Springs, and Rubber for Mechanical

#o. Send for price list, .

First class Amoskoag Steam Fire Bogine for

, 34 hand, $1,%0, Forsalth & Co., Manchoster, N,

Hotchkiss Alr Spring Forge Hammer, best in the
market, Priceslow,. D, Frisble & Co,, New Haven,Ct.

Patent Scroll and Band Saws, best and choapest
suse. Cordesman, Egan & Co., Clucinnati, Ohlo,

Trade Marks in Eogland.—By a recent amend-
ment of the English laws respecting Trade Marks, citi-
zens of the United States may obialn protection In
Great Britain as readily a» in this country, and at about
the same cost. All the necossary papers prepared at
this Ofice. For further {nformation address Munn &
Co., ¥ Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co., Plttsburgh, Pa.

and Heading Sawing Machine. See ad-
vertisement of Trevor & Co,, Lockport, N. Y.

For Sale—Sturtevant No. 7 Hot Blast Apparutus,

$80. Forsalth & Co., Manchester, N.H.

Solid Emery Vulcanite Wheels—The Solid Orig-

pal Emery Wheel—other kinds tmitations and [nferior. :

Cautlop.—Our name s stamped tn full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the chieapest. New York Belting and Pack-
ing Company, ¥ and 38 Park Row, New York.,

Btoel Castings, from one 1b, to five thousand 1bs.
Invaluable for strength and durabliity. Cireulars free.
Pittaburgh Steel Casting Co., Pittaburgh, Pa.

For bost Presses, Dies, und Fruit Can Tools, ml._.
& Willlams, cor. of Plymouth snd Jay, Brooklyn, N. Y.

For Solld Wrought-iron Beams, ote., seo adver-
tsement. Address Union lron Mills, Plttsbargh, Fa.,
tor hograph, &c.

Hotchkiss & Hall, Meriden, Conn., Foundrymen
and workers of sheet metal. Floe Gray lron Castings

order. Jobh work solicited,

For Solid BEmery Wheels und Machinery, send (o
the Unlon Stane Co., Boston, Mas., , for circular.

For Sale—2 Hunnoman Hand Fire Eogines with
Hose Carriage second hand 5) ln. oylinder, 15 n. stroke
Price, each, $48. Vorsaith & Co., Manchester, N. H

Hydmulic Prossos and Jucks, now and socond
pand. Lathes and Machinery for Pollshlog and Butiug
Metals, E. Lyon, §3 Grand Street, New York.

Sptuning Rings of # Suporior Quality. Whiting- |

ville Spiuniong King Uo., Whitinayille, Mass.

Yor best Bolt Cutter, st groatly reduced pricos,
address i, B, Brown & Co., New Haven, Conn

Dlamond Tools—J. Dickinson, 64 Nassau 8¢, N, Y

Toemples und Olloans. Dmaper, Hopodalo, Mass |

All Frult Can Tools, Forrmoute W'ks, Bridgeton, N.J

Scientific Amervican,

363

WL IL R. a<ks once more the question us to |
the cannon fived from the vear ond of the car, If
ho will refer top. 278, vol. 82, ho will find o solu=
ton of the diMoulty. This answers s gront muny
other correspondenta-—~F, M.J, will find an aoswor
1o his question as to the dimensgions of u bont and :
ongine to carry 20 persons on p, 260, vol, .- L, V, |
I, will find directions for reducing tho tompoer-
ture of water on p. &, vol. 83, F, I, H, will find
nn tof the facture of saltpotor on p.
82, vol. .M. G.'s queries are too madaphysicoal
for our columps.—~H. V. will find a roclpe for
aquarfum cement on p. 80, vol, 8L, A, 1L will
find directions for reoutting old files with nold on
pp. 383, 470, vol, 28.~M. I should read our article
of flying machines, on p. 112, vol, &, F, Z, A, will
find o presoription for moles on p, 1, vol, 81, 0,
H, P, should fasten his engravings in a book with
rice glue, See p, 165, vol, 82,1, P, will find an ao-
count of the fastest passogo neross tho Atlantio
on p, 07, vol, 84 It Is absurd to maintain that »
salling vessel can boat this time.—~A. P H. onn
cloan kerosene stalns from marble by the proooss
detalled on p. 347, vol. 834G, W, W, & 8, will find
a recipo for black paint for tron on p, 255, vol. 84
—, L. M, will findd directions for gilding on ohina
on p. 48, vol. 20,1, F. B’s query o8 to a spring oan
only bo answered by a manufaoturor.—W, 8, ¢,
should read our article on p, 380, vol, 20, us to Parls
groon.— B, O, K, will find an excollont ropresentas
tlon of n olstorn filter on p, 242, vol, 34,0, H, will
flnd directions for making Hluminating gas on o
smull soale on p. 181, vol. 83,1, M, I, ahould for-
ward n copy of his pamphlot to Professor Proctor,
~8, D. L, will find directions for ridding n house
of rats on p. 07, vol. 20.—A. F, 8 and a groat many
other quorists are roferred to p. 275, vol, &, for a
deseription of an Incubator.— I, H. will find a re-
clpe for white hard soap on p, &1, vol, 31.—J. P.L.,
W.1.F. J M, B.T.B,C. 7. 8. D,, V. C. 8; N. P.
A, L. C. D, B. B, and othors who nsk us to recom=
mend books on industrinl and solontific subjects,
should nddress the booksellors who advertise In
our columng ull of whom are trustworthy firms,
for catalogues. o

(1) D. B, says: My locomotive boiler ought
to bo felted ; but the grease strikes on somoe parts
of the boller, and I do not know how to work felt
on nccount of the grease. Whatshall T do? A,
With the exerclse of a little logenuity, coupled
with u less liberal expenditure of lubricant, you
could got the boller Into proper condition for felt-
ing.

(2) G. P. M. C.says: I wish to makea
small steam boller, 14 inches In diameter and 30
fnches long. How many lbs. prossure to the
square inch would it stand with safety if made of
sheot coppor ¢ inch thick, steel of the same thick-
ness, or lron of the same thickness? A, Copper
25 1be., steol 406 1bs., and fron 85 1bs, to the square
inch,

(3) L. M. F. asks: 1. What should be the
thickness of the heads, shell, and tubes of a re-
turn tubular boller 13 by & feet, with 4 inch tubes,
worked at 8 1bs pressure per square inch? AL
Thickness of shell and bheads, 076575 inches, tubes |
134 Inches. 2. By putting in 4 inch tubes, would
I not obtain a stronger draft than with 3 inch |
ones? A. Not appreciably.

(4) P. L. says: I have an oxygen gus cylin-
der made of 4 inch boller plate fron, well riveted
and made. How will I test it to know whether it
will stand the pressure of gas from a glven amount
of chemicals? A, Fil it with water, and heat It
grmdually, attaching a safoty valve which will open
whon the desired pressure s reachod,

(6) P. 8. N.asks: Can you inform me |
a4 o the merits of gravel or concroto houses? A
Houses answering every il requl 1
can be erected with concrete walls ; and where |
the materials are found or can be procurwd on or
noar the promises, & balance can bo struck in thelr
favor on the score of economy. In regurd to the I
method of bullding them, the usual course has
been to carry up the walls solldly In seotionsso af-
fording a considorable saving of labor in the
handling of tho materiuls; although quite s num-
ber in this vicinity have been erectod by the sys-
tem of bullding blocks, notalbly & large church ‘
near Nowark, N. J. Confidence in the latter metb- |
od, however, hias boon much Impalred by the fall |
of & tower so constructed In Westohoster county, |
N Xe ‘
(6) P. 8. N.asks: 1. How are concrete strue- |
tures as regards durmbility, hest, and frost, ete, ¥
| A, Concrote walls properly constructod booome us
hard as stone, and have boon abundantly and fa. :
vorably tested in respect to the aetion of the ele- |
ments upon thom, 2. Will you pleaso giye mo the i
proportion of Ingrodionts, as woll as the micdus
operandi in full? A, The theory as 1o the propor-

| thon of thoe lngredients i that, whon the broken
stone, gravel, and sand are oom bined, there should
be suficiont coment and wator added to coat every

| gratn of mnd, ote., and Al all the intorstices b
twoen them, thus bindiog them into & solld mass,
A proportion of b parta stons and wravel, § parts
sanud, sod 1 part comont, s supposed to offect this
Good coment and sharp sand freo from loam should
be used, with plenty of water. Mix in & mortar
box, carry to the wall in a hand barvow, and de-
posit it on the wall betweon two stout planks held

| {0 place by proper fremes; rmove tho plank whon

| the cement sots, and flont the fuoe of the wall

lnmuolh 3. Can I mold the blooks one day and

| lay them in the mold the next? A In that sys
térn & much longer (nterval ls desiruble. & Can
the chimnoey flues and tops be of the same mate- |
eal? A, Yes, if the obimneys are bullt large |

| enough to give sutficient thiokness of wall wround

the tues, and a larger proportion of cement Is |

used

| foot bolow the surface, leaving a roseevolr of .'.Y
‘ foot Into which a pipe loads to pump the water

through, what Is the offect on tho water? A, A
pipe for ventilation would be required, 6 Of
what thiokness should the walls bo made, for a col=
lar 8 foot high, and for 2 stories 0 feot euch? AL
Collur 18 Inches, fiest story 16 Inohes, and second
story 1 inohes. 5. What wro quick and hydraulio
Hmo? A Quicklime I8 freshly burnt unslakod
o hydenolle coment {8 a cement that hardens
under wutor, and is not doterioratod by the aetion
of water upon It

(7) J. L, neks: 1. Will an engine work s
waoll ut o distance of 8 feot from the bollors as It
will noar them? A, With a woll covered and
trupped plpe, the difference will be very slight. £
How much more power and steam dooes It require
to run a clroular saw ot u distance of 60 foot from
tho engloes than it would take if the saw wero 12
feot distant from the engine? A, From 10 to 18
per cent more, with o good conneation, & The
steam pipo will be exposed to open nir for 40 foot
botwoon the two bulldings. WU it be Hable to
gotoutof order? A, Not necessarlly, 4. Would
you rather have the engines at a distanoe from
than noar the bollers? A, It is best to locate tho
onglnes as near the work a8 convenlent.

(8) T 8. L, says: The outside p'astering of
my house, near the ground, comes off for ubout 2
feet up, 1 have tried plastering in different soa-
sons, o that it might dry thoroughly, but without
succoss, What will make the plaster adhere? A
A coat of hydraulio coment in well washod sharp
sand, for 2 foot up from the ground, might stand,
It might bo started upon a footing of slute driven
Into u Joint of the brickwork at the surface of the
ground.

(0) R. D. says: Will a § inch pipe 75 feot
long, supplied with water from the main through
@ 36 Inoh stop, deliver as much water as if it wero
connevted with o 3{ stop? A. No.

(10) A. W. says: We are building a church
40 by 60 feet, with side walls18 feet high and a roof
atan aogle of 8¢, 24 feet high in center, Wo are
making the celling flat overhead.  Our carpentor
argues in behalf of the old style of maln rmaftors
(7 by 10 Inches) king post and cross beams, tho lat-
ter to be 12 feot npart ; now I contend that a plan,
making cach palr of rafters out of Joists 2x 8
Inches, with cross Joists, 2 x 6, well braoced above
the Jolsts, ench pair to be self-supporting, and
placed 16 inches from centers, will be the strong-
ecst. Which fs right? A. In all cases where the
tic beam s placed above the foot of the raftors,
thero Is danger of the weight of the roof sproad-
Ing the walls apart, and thus causing a gencral
settlement in the roof itself, often eventuating In
its fall. Your carpenter's plan is the correct one,
providing the walls are properly built to accord
with it. The trusses being placed 12 feet apart,
the windows should be located accordingly—one
window boetwoen cach two trusses in cach side
wull—and a stout buttress built with the wall at
the bearings of cach truss. These buttresses will
resist the thrust of the roof, and maintain the in-
tegrity of the walls

(11) C. S, says: | am using charcoal for
blacksmith's purposes, and T cannot get hest
enough to do ordinary welding, such as a plow-
share or a wagon tire. The charcoal is made of
cotton wood, and has a great deal of sand In it on
account of having been burnt in sandy sofl. How
can I manage it any better? A. From your ao-
count, it seems that you must get botter fuel to
obtain a satisfactory fire.

(12) G. W. H. says, 1. A spring is 1,530
feet from & fountain, with 30 feot full, How large
must the reservolr be, and what slze of pipe Is ne-
cessary to secure flow enough to give a Jot 10 or 156
feet high, or to supply a camp of 50 persons with
water? A. The reservolr might be made ¥ by %
foet, with an avernge depth of 8§ feet. This
would allow about 25 gulloos to cach person.  The
friction of the water in the pipes would so reduce

the head as to make the jot for a fountain of Nitle '

sccount. 2 Would it pay to take the pipes up in
the interval to prevent rust, camp meeting lasting
only 10 days in a year? A, It would, provided
you could thereby save the expense of sinking
them (nto the ground.

(18) G. C. 1. says: [ propose to make o ves
sel on the plan of & Papin’s digestor. 1 usoe copper
omstings 3 Inch in thicknoss, outside and (nside be-
ing turned off and properly stayed; what pressure
to the inch would such a vessel boar? A, Tt will
depend on the diameter,

(14) C, C. says: | am runoing an engine
with locomotive boller, taking muddy water from
# pond.  The deposit burns out the fire box, and 1
have to pateh it Is there no way to make tho
mud settle bofore the water goes (nto the boller?
A. Your bost course would be (0 use a good
hoater.

(16) J. O, says: | have n canoo which s
rather crunky. She s 20 feet long by 4 feot boam,
Would two keols, one on oach side of the centor
kool mako hor lows cranky, and fmprove her safl-
Ing qualition? A, A sdngle keel mude quite hoavy
would be more effective,

How are frot saws made? A They are stumped
out

What s the rod substance used by sallors for tat-
toolng? A, Hed ink or earmine.

(16) A. P. MeC. sayn: Our schoolhouse bore
s warmed by steam, but (tis not well ventilated,
Thero are about 20 rooms In our house, not Inola.
ding corridors. Ploaso give me a good plan for
ventilatiog. A, You do not state whether the
heator operates by direot or Indireot radintion. In
the latter case the mdlators are In the basement,
and lo the formor fn the severnl apartmonts,
Whon the radlators ure in the basetent, they are

Tosod 1ot at the bottom of the warm uir
flues, und the cold alr s Introduced Into thoss
boxes from the exterior atmosphore, this Insir

5. Bupposing s woll 25 foot deop Is elosed 20 | 10k & continual supply of fresh ale: but whou the

radintors are placed in the rooms, there is only u

purtinl chunge of afr, Hmited by the tightness or

loosenioss of the doors and windows. When fresbh
alr s Introduced by s shaft fn the basement, the
| firoplace tlues should be kept more or less open
| for Its egress; but In the case of direct mdiation
the radintors should be placed near the windows,
and some moenns ndopted to supply fresh alr to
ench mdintor, still keeping the fire flues open to
Inwure n movement and gradunl ehange of the alr
Dumper villves should graduste this movement,
w0 e to ndapt it to the state of the temperature
for the time belng.

(17) F. K. askn: Why are the sun’s rays
wirmer in the valley than thoy are on the top of
o high mountaln? A. Onnccount of the rarity of
the autmosphere at the greater hight,

Would highly superhented steam, when mixed
In small quantities with hot alr, bo better than hot
alr only for alding the combustion of conl guses
und conl smoke from soft conl, If admitted to the
flres of stoves or furnnces? A. No.

(18) . €. L.suys: A steam pony pump, of
the crunk and plunger pattorn, dinmeter of
oylindor 444 Inches, diameter of pump 34 inches,
stroko of both 6 inches, steam pipe to engine 3%
Inches In diameter, feed plpe to pump and from
pump to bofler 1 inch In diameter, 14 inch check
valye between pump and boller. Its work s to
draw water 834 feot perpendicularly from tank
and force It Into a boller, which It did rapidly ata
pressure of 35 1ba to the square inch on boller. It
wias nocessary to remove the feed pipe from the
tank below and place It into the lower end of &
barrel standing about 1 foot from the pump.
When the barrel was full, thore was 234 feet head
of water ovor the pump, when the engline seomed
powerless to move the pump and would not work
ut ull unless we pulled her over the centers, even
ot boller pressure of 85 Ibs. to the square Inch.
We then drove a plug Into the end of the feed
pipe, partislly filling it up (say 3@, when she
pumped but very poorly. The pipe was then ri-
moved from the barrel and put down into the
tank below, when she pumped like a charm. My
opinion Is this: that,when pumping from the tank
below, the Inertia of the water caused the pump to
only purtly fill, and therefore the engine had less
work to do to foree the water of the partly filled
pump than when there was a head of water over
the pump. Isthisso? A, The feed pipo Is appar-
ently large enough, if It s direct; and from your
deseription we imagine there s some defect in the
pump, such as excessive friction or bad armange-
ment of pipes, valves, or ports, so that the stesn
cannot st to the best advantage. Your explans-
tion, to the effect that the pump cannot deliver a
full barrel of water against boller pressure, fs
probably correct; and this points to some defect
{n the steam cylinder or its connections.

(19) R. R. says: 1. | am running an old-
fashioned engine 7 by 18 inches, with cut-off at
balf stroke. The cngine is sot below water line of
the boiler, and 6 feet from the boller, When I let
it stand for 10 or 20 minutes, I cannot start it with-
out opening the stopeocks to let the water off
Would it do any good to raise the steam pipes 3 or
4 feet higher? A. Very little If any, we magine,
If the pipe is properly connectod at present. 2.
Would it make any difference to change the ox-
hausts from 234 inches by 12 feet long to 2 inches
by 24 foet long? A, It will probably Increase the
back pressure slightly.

(20) W, . W._asks: Why is it that one of
two circular wheels, having the same dlameter
and belng on the same axle, runs faster than the
other In turning a curve? A, The “why ™ is evi-
dent: because one wheol has to go farther than
the other In the same time. The “how ™ Is almost
equally evident: one of the wheels must alip.

(21) G. N. L. says: Plesse tell meo which
would require the greater amount of force in rals-
| Ing foe Into an fce bouse, & stoep Incline or a gentle
lincline. A, Using the same motor in each case, a
hosvier load could be ruised on the gentle incline,
but not as fast as the lighter load could be ratsed
on the steep Incline,

(22)W. L nsks: If a riflo barrel be aceuzate-
Iy bored for ten or more copper cartridges, what
would be the result, (n the matter of detlection of
the shots, If all were fived simultancously ¥ Would
the mpld rotation of the balls in the air, In close
proximity to each other, materially scatter the
balls? A. No, we think not.

(28) . F. 8. asks: Would it be possible
for me to obtain water enough, through a brick
wall placed in a fume for the purpose of filtering,
to supply & 3 Inch plpe, for washing purposes ! The
wall Is T foet long by 6§ feet high. A. The dim-
culty s that such a flter soon becvanes foul and
falls to perform its function. A reservolr (o two
compartments, whoero the water may le still fora
cortaln length of thne for the Impuritios to settle
out of It und another o recelve the pure water
wnd distribute it has been found to snswer bettor
In cnson Hko this

(24) 8 C. J. says: Is it necessary to cut
the ritling of & brevehJdoading gun deeper at the
muzale than elsewhore? A. We think not.

(25) A. 8. says: | am about erecting a wheel
on my plantation for the purpose of drainage.
Such wheels are generally set oo bricks, but [ am
cotmpelled 1o sty wheel on wood. What is the
best preserver for wood exposcd, partly to water,
partly to the atmospbero? 1 Intonded to use for
this purpose two coats of heated coal tar, but T
wm (nformed that orude coal ofl us It comes out cf
the mine s profemble.  Isthisso? A, We think
the ooal tar will answer very woll, If you tuke vare
1o keop the axposed surfaces covered, renowiong
tho upplloation us oTton us necessary.

(20) G J. K wsks: Woald cold alr, forced

fnto the bottom of & dry house filled with cut
stuvos, dry the tmber o & ressonsble time, |

e, ohim-
neys taking the damp uir from the bottom? A. A
constant eurrent of alr dreivon through s bullding
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(29) 1. E K. asks: 1 Do gunners in naval
_warfure havo to make allowance for the motion
olmw'hnm atanother? A, Yes

Do their shots have the same effoct whon fired
m-mu.m moving vessel that they
would if shot from the vessol's bow and directly
in A. Sce our article on “Motion in a
mo " P28 vol. &

ml. H. says: It is stated that chemists

n degree of cold estimated at

hl. How was this tempemture obtained?

A. Probably by means of lquefiod nitrous oxide
and hisulphide of carbon in a vacuum,

3D J. R asks: L What is the cheapest
source from which to obtain bhydrogen? A. One
of the most connomical methds of obtalning hy-
drogen is from the action of ditute ofl of vitriol
onsomp tron.  In many cuses coal gas may take
the place of pure hydrogen, abd the Mol’pco-
duetion of the carburet is véry much cheaper. 2
©an you give the chemical réaction of sulphuric
acid and wuter on fron? A, Pe+H, SO, =Fe S0,
A,

(32) 0. W. asks: How can the oxyhydro. | "
gon Heht be mduul abtsolutely froe from dan-
ger? I froquently make the gnses and run them,
onch Into its own bag, and sabjoct them to about
oqual pressures, A< an additional precaution, |
employ a trap, and alsoa safety bottle for each
gas.  Neither gas can possibly retum to its source
of sapply: where then can the danger lie, for Tam
_told an explosion is possible? A, Where bags are
employed, all that is necessary is that both the
gases should be under the same conditions of
pressure, which must remaln constant. If these
precautions are properiy attended to, nnd the
sufoty botties be placed near the jot, no danger
need be apprebended. It is not advisable to wire
or tle any of the connections; this < a common
practice and source of trouble.

(38) J. C. aske: What ix the best method
of tosting a new <haft to find If 1t has Any cracks
init? A. If ashaft shows any signs of n crack,
hoat it at that spot to a low ved heat, nnd drop a
fow drops of witer upon the doubtful spot; and if
1t 15 ormekod, It will ghow plumly 0 black linealong
the crack.

(#4) W. 8. asks: How much power does it
take to run a small planer, to dross strips of wood
2 fnches wide? A. About half a horso power.

(85) J. 8. asks: 1. How is ozoue powder
made? A, We know of no such substance. 2.
How can I test for ozone? A, The usual test for
the presence of ozone Is its aotion upon paper
molstened with a salution of lodide of potassium
and starch,

(36) €, H. M. says: I hayve n colored chromo
which has become defacod by n spot of ink. How
can 1 remove the ink without taking out the color
of the chiromo?  A.Try a little oxalic acid applied
with a camel's halr brush, and absorb with good
bibulous paper.

MISERALS, BTC.—Specimens huve been re-
ceived from the following correspondentsnnd
examined, with the resulws stated

T.8, L, G.—No. 115 {ron pyritos in quartz. No.
218 tale~F. M. 8. 8.~The specimens did not come
to hund. If the silver Is present as chloride, the
ohloride of silver may be reduced to metal by
- zine and dilute sulphurie acld.—U. D. M.—The
white s kaolin, and is valuable. The other is clay,
and Is loss 80.—J. T.—~Not gutta percha. Tt con-
sisty principally of n gumn, much resembl ng in
oharucter balsam, The coloring matter
may be nearly all romoved by bolling water to
whieh his boen added a little mleohol. Tt may then
be furthor purified by dissolving In ether or nuph-
tha, filtering the solution, and evaporating the
othor to drynoss.—G. A. P~ 1t s ourbonate of lime,
and contains no barfum salts, ¥, P, M.—It is gal-
onn or sulphide of lead.—~A. W, 8.
containing small amount of fron.  No. 2 is clay
rock containing decomposod sulphide of iron.—H.
Wt s chromiefron T, P, 8,—1t s a crude plpe

or poresialn olay, of some value If found In lnrge
quantitios. W, O,~It Is tho lnrve of the Umno-

Philus sabipunctulatur,  Conwult Packor’s *Guide to
um ﬂmdr of ln-oou." Py 16020,

' COMMUNICATIONS RECEIVED.

Tho Bdllor of the BCIENTIFIO AMERICAN noe-

knowlodges, with much pleasure, the recelpt of

original papens und contributions upon the follow-

Ing subjocts :
On Experimental Geometry, Hy A. B,
On the Bleetrle Tologruph. By L. M. B.

"‘)‘; Intermittont Bprings. By J. F. 1L, and by G.
On Molstening Tobmova,
On Grasshoppors' Fgus,
On Proesorving Fish Balt. 13y ¢, .
On Spake Dites. By J. M. M,

On Cotton Factories in Loulsiang,
On Toos Making Honey.

By W. n.
By J. V. D,

By E.H.
By H.L. E.

No. 118 quartz

alwnys e given,

charge montioned st the heud of that eolumn.
Almnost any desired Information can In this way be
expoditionmly obtained.

[OFFICIAL)

INDEX OF INVENTIONS

yoR waion
Lettors Patent of the United States were
Granted In the Week Ending,

May 2, 1876,
AND EACH BEARING THAT DATE.
[ Those marked (r) are relssaed patents. |

A mm'lm copy of any patent in the nncxul |hl.
ncloding both the specitications and drawings, will be
furnbhed from this office for one dollar, In onderiog.
please stato the number and date of the patent desired,
and remit to Munn &Co., 1 Park Row, New York city.

Abdominal supporter, C. Smith
Acid, recovering, R. E. Rogers..

Andiron, C, L Wm ......... R v
Animal nose bag, C, JI. Willame, .. TS
Animal poke, M. Hartman. ... S ¥
Annunclator, electric, E, A, ML ... . 196,784
Ax handles, ete,, attaching, J. W. Potter L 19,9
Pag, travellng, W. SIMon. . oo 175,020
Barrels, crozing and chamfering,J Greenwood (r) 57,008
Banin 0orK. J. F. COTY.cnunecrrsrnnraveisnnrssbens 1967

Pasin, stopper for wash, K. Webb, .
Dasket, J. B Tlare. ... Bt s vvse
Ped-bottom spring. J. Eekart.
Bod-bottom spring, B. M. Hall
Bee hive, C, BRI covucivaianinnnaens
Bell-pull attachkment, A. Whiteomb,
Bevel, square. and level, 8. W, Lioyd
Beverage comp 1. H. Refbestel .
Billfard bal) holder, W. B, Southworth .

- 16,90

Blasting cartridge, P AL Ollver......... 176,959
Binsting cartridge, ¥, W. Smith, . 157,024
Blouse or Jumper, S. Laskey...... .. 176,90
‘Boat kneos, socket for, D. True...... .. 196901
Boat, portable folding, C< A. Ferner. -« 176,589
Boats, propelling, H. Fox........... . 176,847

Boot-edge finlshiing tool. C. Relnel,
Boot heel, J, Samuels. .
Boot trees, clamp for, c A Bn-ln..

Box cover, W. L. Hubbell.......... o 176,563
Breakwater and pler, A. M. Ellfot,, .. 196,001
Bridge. C. 8, Palmer. ... .. 196,001
Bridge, J. W. Post....... .. 176,506
Bridge, draw, J. W. Post., .. 176,806
Broller, E. O, Thomas, Sr...... oo 176,810
Buggy . side spring, J. C, Oliver, B AN
Burner, lamp, A, Angell......... s 196,920
Burner, lamp, B, F. Flint, .o 176,550
Bustle, A, Carter......coooiiininns 1T
Butter package, W. BN k) Ao
Button, L. €. Curman oo 176 e
Buttons, making collur, J, W, o 170,808
Cano and stoo), combined, J. Smith, sereenenss AT7,000
Capatan, J. H. David....ooooiiiinin cerens 100,004
Car axle box, W. W, Whitaker 177,040
Car brake, Ducournau & Strat 170,997
Car coupling, H. Howson, ... 176,841
Car conpling, J. B. Meadley., 1M
Car coupling, Miso & Warner, . 19,557
Car conpling, ¥. 8. Pennybacker 176,558
Car coypling, J. A. Bichard..... L AT
Car coupting, 8. D, Ueker. oo < AT
Car for ono rall rallways, D, 1L James, .. . 1R
Car hoater and ventilator, C, ¥, Whorf (e 7,08
Car propoller, A, Maynand, ... oo 176,508
Car starter, W, 1iibebrand, Lo 176,500
Car stook chute, B, Rogors, v 17700
Carpet hoater, I, Froeman, .. ... .. 136,508
Carringo, Jump seat, J, B, Patton wes 176,804
Carriage, Mght, J, C, Heator, ... ... ea 196,956
Carriages, ele., sash holder, N, Matt, ... v 190,000
Carriages, shifting mil for, A, M, Whipple e 176764
Cart, hay, Fo B BIRCIOW, cooiiiiiinimsnni v 176,922
Coment, hydmulle, C, ¥, Dandordale, ver 176 088
Chalr, folding, N, C. 0, & A, Colllgno! . 176,09
Chintr or lounge, sofa, o, ', Wood. ... . 1,000
Chandeller, ol), J, Callopy, oo L 196,50
Churn, MoManus & Moerryman R AL
Clgars, Highting, J, Hadford, Lo 1T500M
Clamp, T 0 Marsh, oooar i ... 176,702
Cloek, eleotromagnetie, W, M, Davis...... oo IR0
Clothes deyer, J. B, Rusby. ... .. : N L]
Clothes pin, Munter & Entwistle . 1.
Clothes ponnder, ¥, G, Clarke » 196,08

Clothes wringer, M, Nash (r).....
Clothes wringer, N, I, White (r)..
Cluteh box, 1. Martin,, ... .
Confectionary, making, 8, ¢ u-u i
Coolor or warmer, ik, Huahbaed of af
Core stefaker, Smith & Walo, oo
Corks, rowoving wires from, J, Frang

Corn stalk chopper, eto,, B, 8, Hyers . 196,00
Corn knife, W, Millspaugh ‘ 1A
Corset, L. Fehmitt AT ma
Corset loom, Gahren & Zorn . 176,909

Venve, portabile,

Gratn hinder, D. Mc®herson. .
Grain drfll, E. Kuhos. .

Holsting and dumping. W, 8,

Horwe collar, A. Butherford,

Hose coupling. €. Callahan. .
Tokatand, 8, Darling........

Japan composition, A. Glerl

Lamp. . & Goldsmith
Lamp, 5. 8, Newton

Lantern, J. A, Cowles (r)

Loek, combination. D, K. M
Lock timo attachment, M. A

Labrieator, J. T, Cody,.....
Mall bag fastening, B, W, T

AMotal bars, making hollow, 6,0, T Vik cone 1O
Metal, trenting motten, ¥, 1, Hadson, ..

Mator, Nnld, Taleott & Cthvin. ., 110,817
Mine-ventilating svparatus, ¥, Mumhy Lo ATHI, 170, 70T
Mowlne maching, A, Adams,.....

Muafe leaf tarner, L. Oldshue,

Nose ring, J. ROIOY...o0vise
Nut loek, J, P, Frod,,,
Nut lock, A, Panl

Ovoralls, G, I8, Fagor.......
Oyator deodio, Bloan of al, .
Padloek, Sohnlize & m\hlvl

Paper barrel, G, W
Papor ollp, J. K. Vanhorn

Pipo cuttor, A, Saunders

Pipe, smoking, J. Marshall
Palting machine, A,
Maniog machineg,
Mow, J. Ollver (1)

Mow, suiky, W, L,

Plow, sulky, J. Fay

Postal eard flo, Rogers & Goodell |

Printer's galley, A, T, De Py
Printing press, J. R, Rankin

J. M. Overperk,......

Graln drill seed cun, Kam o nl

Hontor, fire place, J. A, Lawson, ..
Heating drum, Lathrop & Goddard. .

Hoof cleaner, C. Blakeslee,........

Horse detacher, G. T. Owens......

Horse power seat, J. B. Hutchinson
Horseshpe, C, 0. Carr........
Horseshoe nall bhnunnuhlnc.Wbynll & Morrick 175,911
Horseshoe nalls, forging, Whysall & Morrick
He rseahoe nalls, shearing, Whysall & Merrick

Tron ore, redueing, W. A, Stephony, .,
Jack, Urting, J. Y. Thurston,.......

Knife, corn, W. Millspaueh, .,
Knitting thread eatcher, I, &

Lamp fountain, It, H. Webh. .

Lathe ehuok, D, H. Tlerney. ..
Lathe, spinning, U7, Wassmer, ..
Loather rolling maching hed, .f, © X
Leather-skiving machine, Andrews & Moore. .....
Leathor atraps, cuttine edees on, S, B, Randall...
Lightning rod, L. D. Vermilya....
Lightning rod coupling, €. Bradley.

Lock for sliding doars, 1. Collins, .

Loek time attachment, . Gross........

Oleaginous seeds, heating, W, M. Porce.
Oridnance, breoehalonding, J. 1L N, Owon,

Paper and twino holdér, 1 ©. Baton (rl.
LRPEWAY . o is s anaaries

Peasshelling machine, T. Arkell
Pon mek, Kusel & Boeohert

1, Doeker .,
V.G, Allen ...,
Mlantor, corn, B, K, Watorson,

Mow, Priutaman & Melotyre, ..
Casaday |

Grapple, stone, O, Campbell.......oooiiviie vinnnnn 8.5
Grate, J. A, Lawson........ e 1Y
Ornters F W <o s cvaaiavdarssssrasdacarsanivii oo 190,70
Grinding and amaleamating pan, €, Cummings (r) 9.0
Grinding, tool holder for, C, M. Fisher. . .......... 176,006
Grubbine machine and capstan, R, W, Burk,..... 176,99
Gun machine, J. P TRYIOF. ..oovviinrirrnnianes vee 170,000
Gutters, making wood. ¥. F. Rollins. . oo 176,592
Hame fastener. D, C. Meeker.......oovvine LINTRS
Hammer, blacksmith’s forging. J. Koplin, . T T
Hammer, steam, T. HOl . Ti6,50
Tiarvow, L. J, Manor... . TN
Harvester, S, O, lirown . TR
Harvester, J.NM...ovvrrrniriiens 100, .=
Tiat brims, stiffening. G. W, DImond, ... A

Cherny

..................... 196,80

176,812

ch,

» Wells. ...

Mor, ..

« Dalton,

(1

niie

Iy

ientific Qmerican
Smu if1 1 [June 3, 1876.
S——
lm\um-lndmmhnm the following : Cotton gin feeder,”S. W Webh Pemp, R, Reynolds .’r:
A O 0 -W. 7. H-B U A0 W B LI N Urneker bax, show, B, & C. Maginn Pump, alr, ¥, Manx 5 '. :m:.'
A BA NN D Bl M N-END Cranhéerrios, #te, . gathering, A. K. (e | Pamp, steam and vacuum, G I ..!,.a |n ity
Q) UL ML W L OO T s ML Cutf fastening, 8. Tloughton Puneh, ete., condnctor’s, Nyo & Fowme L
L. , ot
iy Culttyntor, A Mighy Hadintor l”h ¢' “‘;-nd' AR |:-.4||‘
R w 1 hender, a“ ne iy
HINTE TO CORRESPONDENTS. :A":::'\:ur_ hand, J'I\ Pugdale ::::_:: '-” . l"' g iRl g
nitivator, rotary, J_ O, stn ™ aln N [ ks
Correspondonts whose fnquirios il (0 BPPOSE  Cunbeumed. 1 Anstor ¥ : Ratiway switeh, T. J. Reynolds 18 .
should repeat them. 1f not then published, they  Currvenmh, © W Sajaden S 1 Raflway switeh. 1. W. Witiard 176,00
may conolude that, for good reusons, the B Curevcomb, G0 Turreen s | Hake, horee hay, K. Trembisy 1530,
declines them,  The addeess of the writer should | Cuspadore, 160, Hooth 1303t | Mectifying spparatus, 3. O, smlth 1%, .
Defiretor and svaporstor, % Fatrman 190,001 | Hegulator, water prossure, 1. T, King mm
Engquirios relating to patents, or to the patenta.  Desk 10 I Eibern | Retn button, Riohards & Herkimer | I::
Dbility of mventions, assignments, oto, will not be  Digwer, potata, ¥ Rimpler Rolling mill u[tgmulu- Price & Lewis F :x.“.
publishod here, - Al such questions, whon (nitials | Door fastening, hari, 1. A, Poor 7 | Rowlack, 1. Thomson L i e g
Doar spring, J. 0. Fdae Kacoharing Julees, ete., oxtr'g, L V.G . Bousearen 196,504
only mre glven, are thrown Into the wisto basket, pring, diretl | : X Lasyms
Dritting and well ) » Sanding machine, Sawyer & Konowlton 1m
a1t would N1 half of our papoer to print them all; o 'H- ol horing, 1. et I rpmpan g Aot ol ‘ g
W' bt Iy shrpaoisbniao baiaie 4 l':?r:v::::?.;v.“h.:.:.‘-:( 1, % Miler ¢ : Sash hoMer r.nr use In onrriages, ele., N, Platt. . 19,90
by mall, If the writer's address Is glvon. ‘ Efteryescont llguld spparatus, C. Grefner l;l.‘.\'.. Fash polley, A, R, Wattoisen o T, 908
Hundreds of Inguiros analogous to the following Kinetrotype hester. J. £. Parker T35 0 | Sash, window A, J. Kraussinans .1,
are sent: * Who sells wood-onrving machinery | o 00y i Saw sharpener, 1. Bird . TR
tbaryed « 1.8 |
Who solls marineny compasses?  Whose 15 the | g v 0 s St e | MO table, . TNt LIRS
Dest motal-tosting machine >  Who makos the bost | giaearar, straw and cob, 1. Q. Aduins 135 o1 | Mewing machine, seroll, C. 11 (ley L. TR
fosulnting compound for telogrmph wires? WHhHY | Engtoe, hydeanlie, B, West 115 sz | Searf. neek, T. 3. Flage . mga
A0 not makers of olootrio tologmph apparatus ad- | Baglne, motlve power, 1. W, Willlams 3 ::‘..-. Artyer, D« 1'"”-'.::’; o 1.8
vortise In the SOresTro AMERICANTY Allsuch per. | Engine, portable and road, It Yoeh : "'"‘:-"":' ‘:“"‘;;l': :-""" “":,-M '"' _TRPPO t‘;:
N or, ol O (7 1) PSSy, ~
sonal Inguirios nro printed, us will bo obsorved, in Engine. rotury, J. Moo, ,.,‘:.,,.,.., r::hl-l"u:- M. Palmer i :,.'"
the column of * Business and Porsonnl,” which Is | Freine, expanston gear. €, 1. Carta,, Sewlng mechine, K, Bouscay, Jr . et
Kyl ot st for hat oo, subjee o he | K2 lote e, 1. . Wiekban weving machine, . Margy o

Rowing mlrhlnn ALH. \\n;mn 17 tr m- fll ol an

Sewing machine easter, W_ Altlek, & I
irnmrr "‘“" K. fims.... : Fowing machine shnttle, A M. Wagner R ]
F‘l‘nl:“:h:'.-;'nl p'v‘r:-utlnr 3.3, Sackert TS | ewing machine, wax thread, L. Chevallfer e
¥n » VT | e winig machine, straw, B, Lamont vres VU

ter, ote., velstern, W_B. '\u..m 13500 3. M. ¥. Walte ™.m

Fire esenpe, W, MeAftater. ... ool Bromprhmpmobade B e dadcr ey
Flourpacker, 11, A Darmard (1) .. .ooiviiiinannas 7.088 ""'":" M"‘": or, M. K. Doyden ';’:

Fork, harse notato, G. C. Clark.. ... g | Shiess A Denied '3'
Froft Arrer, 3, W, TOwmAN. . oerneeerrienneserons 176,08 shirt, J. Hayden., o Y004
Frult dryer, O, F. TiM e Shoe tastening, J. )l (.yrc ...... R %

MY s rosviisissreist¥ieciPoin 1.
P Sar e s AR, oc o e ot tonnssesnicesssss 136,766 Shovel, nal sifting, . B, Neal L. TR
Pruft, nreserving, Mefford & ,."M” - Show stand, revolving, E. R, Morrison. ... 1%,m
Furnace door, C. ¥. Degelman. .. ¥ Shutter, Hampe snd Sehallert.. ... .00
PUTBACE KTBLe.. 0. W. TR, oo ive ctoernsssrosntnnne Skate, f: B BRIIEY < oovonaresqasshnsssseainnasinrnss e R
Yamace, hot alr. G. H. Johnson. . .... v RS Slate, O. VerdIer. . ... cooiiivivvanririiatincicinniss 8.
Farnace, prddling, MeNale & Graff.............. Sole and Norewihos, clanite, T. 5. Bliliop.....co._ TN
Vurnace, roverberatory. T. POarce................ Spark arrester, W. H. Jordan. ... ........ .. 1980
Spoke socket, H. H. Olds ......... . 1.
Furnace, blast, W, A, Stephens........

Gang plank, G. Malone Stump, tand, D, H. Chamberisin. . 1S
B S AT R ey
Gas apparatus, earbureting, J. G. Haymaker. 190,008 .:::‘";1 or 'l':;. Bn‘;h::l:tl;.buu A X n;.o‘
Gan, ineroasing pressare of, C. A, Murray. .. n:"' '; ;“'K;': " e d LA v
Glass 1o for decorations, T. G. Afekin... t, J. 8, | 3 S P T P e e vavans s
Governor, . Howe. ......cooueiiiniians $tove, Johnson & Moulton. !I.-

Grain hinder, F‘rl«llu-ndndul Stove, coal, D, C. Proctor.... 1%

Stove, cooking, G. N. Palmer..
Stove cover lifter, D, K. Adams .
Stove grate, D. C. Proctor........
Stove grate, G. H. Stansbury..
Stove, heatiog, W. S, Garrison
Stove, heating, D. C. Proctor ...
Stove pipe supporter, J. L, Loring...
Stove, reservolr cooking, A. B, Fales ..
Stove, dram attachment, RB. L. Pall..
Syringe, G. J. Parris e
Table slide, extension, C. F, !.yau
Tablet, tourist’s, F. G. Odenhetmer.
Tag, T. Van Kannel ........
Tap, beer, G. C. Drinen.
Tea and coffee, making, J. wnsssasde sbsvosve
Teaching the metric system, W, F, Bradbary. ... 153
Telegraph wire, machine for insalsting, F.8. Mead 136,973
Thermowmeter Tor steam apparatus, S. Diplock. ... 1858
ThiM coupting, G. W. Copewell.....ovoiiiiiivniees. 18,70
Thrashing machine, W_ J. La Grange, ;
Toy. sutomatic, K. R.Ives.........
Toy roulette, J. Mautte ...
Toy whirligig, C, A. Lines.. ..
Trace, rope, T, Nowman (r)....
Trap section die, J. M. Carson,
Trunk, 8, Foote........... eveose
Tweer, T. F. Witherbee, ..
Vehicle hub, A. Van Geel.. &
Ventilation of bulldings, E. J, Martin....
Ventllator for windows, 8. D, Ingram, .
Wagon axle, Garth & Elder .. ...
Wagon hody and frame, 1. G. Salle
Washhoard, Gridley & Pratt ...,
Wishatand, portable, N. 0. Bond. .
Washing machine, C. Campbell |
Washing machine, J. M, Gano...
Wateh, H, HArHn e
Watercloset valve, W, Smith, ...
Water gate and gage, T. Guerin. ..
Wooder and seed drill, Woston e ol .
Weeder, garden, M, Johnson,.. ..
Well, model flowing oll, W. Robi
Wolls, tublng for ofl, W, M. A
Whoels, ete., moulding, 1. It awm...
Whip, D, C. Hull
Window bead fastener,
Window shade fixture, C. De. mm.uun ; 5
Wire stand, Sherwood ef d.-... e Reakbasssrarsian RPN

DESIGNS m-mvm v
9,851, 9,28, ~TYrE.—D. W, Bruce, New York
“.'it o.‘.m.-cnmaz Strra.—K, A, Coops
0,98, —Srove.~1lares et al,, Otasionatl, o.~ ,
0,250, CUAIN, DL Bavago, Dotrolt, Mieh.
0,807, ~BUOKLES, 810, 1, Soly uqmol , Now
0,958, ~ Prow e ﬂnwu.- v
0,200, ~ FLOW R TOLDRR. —J . c. -wmu.
0,000, = Dmaw Poon, - J, mruu al, v
Conn.
0,1, —TanLe Narkix. ~E, G, Tarbert,
9,202, ~Frao.—W. Brown, Now York olty.
9,268, ~Tanues.—H. 1 Ilmu. New York
0,90, ~NAs-RELTER. T M. M. Conrd,
9,265, ~Esnproroesy. K, Crisand,
0,200, Caneny Bornens, B, Danle
0207, —Canemru—I, Namor, Dutoh
9,208, < Tanaceo. —W. Jones, Dany
0,000, - Canrrrs, —D. Mo Natr, Bow

9.7, ~HaxpLe Toes.~W. M. Bwith,
(bl‘u-

o.m -R-voumm crum-ll._

AT

mnm u l T
On each Caveat....... :

On npplicat fon for Rolsane,
On Aling & Disclaimer... ...

On application for
On applioation for D
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%gdrcnlsrmtnti.

Insldo Page, cach Innertion - - - 73 conta n Hne,
Back Page, ench Insertion - - - 81,00 & line,

Engravings may Arad advertisements of tAe aims rate
por lne, by measurement, as the letser press.  Adver
Hatinents must be roceired of publication aflce ns early
o M' morning to PPear an nest isewe.,

Founded by Maikew Carey, 1785,

BARD SEESECATALOGUES

Now Neady, New Revised Editions,

Catalogue of PRACTICAL AND SCiesTINe Boo
published by Henry Carey Baird & Co.  Svo., ™ pages

Catalogue of & choloo colloction of PrACTICAL
Scorexrire, and Ecoxonio Dooxs. e

List of Books on STEAM AND THE STEAM ExGINE,
MecHANIOs, Maomixuny, and Exaiveesixa, 4o

List of Important Books on Meracuunay, Me-
TALA, BYREXGTM OF MATERIALS, CHEMIOAL ANALYSIS,
AssAYiNG, ote. fto,

A Onmalogue of Books on Dy einG, Carico Prosy.
o, Corrox and Woorex Maxvracrees, o,

List of Books and Pamphlets on the Conpescy,
the Fixaxoms, FOLITIOAL Nooxoxy, and Kixpaxn Spe.
mors, o,

EF Any or all of the above valuable Catalogues will
pe sent by mall gratis, and free of postage, on appiies-
Hon.

Wo are now recelving and Keeping In stock the

most LPOrtant ENOLIs AXD AMERICAN SciexTiFo | ™

Books as they are publishied, and are prepared to furnish
them or to give information In regard to all Amerfean
and Forelgn publications in this department of Htern-

ture,
HENRY CAREY BAIRD & €O,
IXOUSTRIAL PURLISIERS, BOOKSELLERS AND INPORTERS,
S10 WALNUT STREET, I'nliadelphia.

o SMALL MILLED MACHINE SCREWS made
v to order,  Samples and price list sent free.
Couris M'r'a Co. , West Brattieboro, Vi,

' W. STOCKWELL & CO,, Fortland, Maine, furnish
o] . Best Power Dniin Pipe Machlioery. Mixing and Pack-
tng done by Steam. The best Plpo made.

WO0O0D, TABER & MORSE,
Eaton, Madison Co., N. Y.,

MANUFACTURERS OF

STEAM ENGINES,

'Yl Portable, Stationary,

and Agricultural.
Hundreds in use In Shops, Print
I lng Hooms, Mills, Mines, and on
Farms and Plantations, for Grain
| Uhreshing, Food Cooking for

Stock, Cotton Ginning,
L Ing, &e,

£ Clronlars aent on application,

A GENTS WANTED—To introduce n new, use-
/X ful, and popular Tool. Mschinists proferred, Caple
tal roquired, §35. Profits %0 xcr cont, For partioulars,
sl ress K. E. STATE & CO., Springeld, Ohlo,
STEAM ENGINES FOR SALE.

I offer the followlng very suporior Todd & Rafferty En-

nes for sale at mull{ reduced prices: One 15x3, one

AXIA (sawmlll), one 12x14, one 11x24, one 10x24, one 9x20,
one 718, one Axil on legs, one ¥x12, partable one Sx16,
double holsting; all Arst class and entirely new, Also
varfoos sizes and Kinds of Dollers. 1 wiil also furnish
spocification: and estimates for all kinds of ropeand bag-
ging machinery. Send for descriptive circularand price.

Address . €, TODD.

10 Barclay St., New York, or Paterson, N.J.

“’ ANTED—-AGENTS EVERYWHERE TO SELL
Judson's Patent Lathe Chuck. The best and cheap-

est, D. ROBERTS, 414 Bleecker St., New York,

Lettered with name of Manufacturer,

Cdate of Patents, orother matter in Bronze
Jor Composition Metal, WII send elreu-
lars to business Arms only. BRIGHAM
& CO., 11 Cornhill, Boston, Moass,

To Phlia (also sdmits to Cone
tonnial Grounds ) and roturm,
from any point in the U, K east
of Utah, This comes withintho
grasp of avery AGCENT of

Tux ILrosrnared WExkLY, in
addition 10 the reguiar commissions pald. Certalnly il
GRANDEST offer evor made to CANVASS o Bend
rar adgdeess on postal card for elreniars, torms, ote. Scnd 2
Dretetnt SIAmpe (L specimen ety of paper Ia destred
Addross CUAS CLUCAS & € 0014 Warren St Now Yor'

PROPOSALS FOR THE PI'R(‘IIAPKI-}.:DR CON-

STRUCTION OF A STEAME
Deror QUuanTERMASTER'S OFFICE,
Hovustox Steeer, COR. GREENE.

- NEW Yorx City, May 12, 1576
QE.\I.}:D PROPOSALS, In tripllcate, subject to the
LY usual conditions, will be received at this office until
12 o'clock, noon, on June 19th, 1576, at which time and
place they will be opened In presence of bidders, for the
urchase or construction of a Steamer for use of the

Jrdnance Dopartment in New York Harbor.

The Goyernment reserves the right to reject any or all
W"f aln

Blank proposals, specineations, and full Information as
1o the mannor of hl-‘dlnu. conditions to be observed by
Lldders, and tormas of contraoct and payment, will be fur~
nished on applieation to this oMes,

Envelopes contalnlng  propossls should be marked,
“Proposals for the PPorehase or Construction of a
Steamor,'' and sddressed to the Depot Quartermaster,
New York City <

RUFUS INGALLS, Col, and Asat, Q. M. Genl

IAL
B((.)}OE KNO'II:‘EBIIVOI(%{APHY

of 1" 2 great men of tha
FIRAT 100 YRARS O¥ NUR INDEPENDENCE
The glory of Americs Is her groat m Everybody
wahts to read thelr Hvesat this Contennial se l,(’m.
Wanted, Agenta selling histories shonld Y0 K
s, Everybody buys It The groatest suc
Send foretrcalar, P. W, ZIEGLER & CO., Phila
delphis, Pa., and Chicago, 11

ODELS & EXPERIMENTAL MACUHINERY MADE
.\l l-.’..’nlvv 3 H. B, MORKIS, Ithaeca, N, ¥

\' GUIDERMAN, Export and Commission Mer-
L Yo chant, 0 Basinghall St London, New York Oflice,
Host of attontion to lntroduce any Wares,

150 Brosdway
Patents, In any part of Europe

Merahnnoine,

Latest Improven
Double Treadle, Including one
dox, Saws, thirty infmitable Fret
sawing Pattorns & Prapared Woodl
Lo the value of S4, A now dovice
for tightening Saw, Powor Drilling
attnchment, Wroneh, Ofl cup, ant
Sorow driver, Bpecd B0 strokens por
minute, Saws 1) in, thiek, P'rice,
complete, eased and dellvered on
board cars, orat Express ofice "
SMALL STEAM l-,.\tl-'l‘-l ; ':Hn
J wor Boller todrive Hght Lathes
1:'&','.1'1'““-, &c 100 Scrall Work
tz Dealgns Freo on receipt of samp
GEO. PAKRR, Buffalo, N. ¥
EW” Faw only, without Attachmaenta, $7.00

Exocelsior

Scientific

; )I .\.\:I...’,',‘.,‘VT,,',' l‘n:nx AND PATENTEES hay
! PArtictes, sultable for the Hard Trade
::::'uh “’-‘“ﬁ al Y AN fsctare and l'vll‘-'hu:‘!'l: ...,.‘.
. o 1, SATT, care Prary & Co., Duftato, .Y
Hall samples sy be sent e Lo be returned if desired

Y Yo e . -
\/ ITHERNDY, RUGG & RICH ARDEON, Man-

American,
BT EAM PUMPS.

FINAT PRIZES VIENNA, FARIS. SEW YORK,
BALTIMOKE, hOSTON

Kend forctreuley of euts

and Greaving Mackinn. jdwyrih Planing. . Touuncing ACHINERY OF IMPROVED STYLES FOR
:“‘J' e L el Machings, Mortlelng . Moot o AT L S T, LHEA AR g
ehinery groersily, & ',"';,“ ,‘“""""h\"'."'"""““‘ makers of Laws Fat hingle : awiog Ms
‘:"""l'lf.'l-:;v:.vly oceup N MALL&CO T e | ohine, Address THEVOR & CO o, N, X

. - - IDGE'S YOOD roR IXFANTS & I¥vALIDS 15 the stand

HUBRRen  'riwvive Syases

TAYLOR & CO., Cleveland, O

L
I{Ih FAY 1 sell our
Termm ftree

i PATENT
1CoLD ROLLED
11' G.

strongth, a aner Anls

Vv‘ln‘u has 35 per cent greater
Other In use, renders

““’l: 16 gage, than any
t ~ . ona
‘“.c' Aro Alao the sole .uv’n vl.( 'ﬂ’."' .:l :N:I\“v.lll-
":.l.u“\'-'hlr;"v |‘m rLIN vl Turnish Pull « Hangvrs
2 bost Approved styles. firie d m
application tn u‘n\'r'~ A 'l.'\'ll 'l'lll\"\’ -
Try Street, nd and rd  Avenues, Fittsbareh . I's
1% 5, Canal Street, Chicago, 111 ;
E¥Stocks of this shafting in store an
LLER, DANA & ¥ i1z,

4 tor sale by

7 Mase
GEO, FLACE & O, 11« be - M., N
PIEIRCE'S WIHALING. Mitwanker, Wis |

TELE: ST

The events of the Prestder 1 o -
| fatthrally and fully llhulrll:ul' u'.'-rﬂ"»‘."&"r':'\\""\"c'i ;\
l" a8 Lo commend It 1o candld men of al) partios! "h-
WL sendd the WEEKLY EDITION telght pw
li‘.l"‘{'l"('\"mi"l’;;'l.’.i 1-\; Il after clection for 3
SUND d ON, p P
DATLE: Towr Maas t-.n.r""‘ sk, at the same pr

‘ Address ‘l". NUN, New York Chty

Boult's Patent

Roeverse Motlon
Pancling, Varlety
Moulding

any design or
style of mould In
the solid wood
with neatoess
and dispatch. Is
a first class
Shaper, Edge
and Scroll
y Moulder.

Does genersl
Dovetalllng with
|hl<;’k “"il t h‘l n
stuffs. Simple,
Durnble, and EMclent, *

£ Send for Pamphlet and
Sample of work.
linproved Solid Steel Cutters for
Al kinds of Varfety Moulders
" made to order, and warranted
by the
! B, . MACHINERY CO,,
Hattle Creek, Mich,

Planing & Matching.

Moulding, Re.sawing, and Tenoning Machines. Scroll
Saws and Gonora) Wood- Working Machinery.
JOHND, SCHENCK'S SONS { Matteawsn, N. Y.

Sond for Catalogue, 118 Liberty S¢.. N. Y. efty,

| A MONTH-—Agents wantea every.
where. Business honorableand firs
elug. Particnlars sent free. Address

WORTH & CO.. St Louis. Mo

lADlE can make §3 a day, In their own elty or town
Address ELLIS M'F'G Co,, Waltham, M»s

INVESTED HAS $1,700

$100 PAID A PROFIT OF
during the past fow months, under onr fmproved system
of operating In Srooxs, Book containing full Informa-
tion sent on -‘wtllrunun. TUMBRIDGE & CO., Bankers
and Brokers, ® Broadway, New York.

and Merphine nabit alwolutely ané

:genllly cured. Palnless s no publicit
nd n-nu: for particulars, Dr, Cll‘{

ton. I8 Washlugton bt Chicago, ()

]3601' POWER TENONING MACHINES FOR SALE
Ny 8. €, HILLS, 5 CortlandtSt,, New York,

This MUSTACHE produced by the nse
of Dyxe's Beaxn ELixin, witnout
lnjury, or will forfeit $100, Sate and sure,
With™ full directions, postpaid, 25 cis

A, SMITH & CO , Agents, Palatine, 111,

Practical Hand-Books
For Engineers, Machinists, &c.
| FrLLy ILLOSTRATED.

Roper.—~A Catechism of High Pressure, or Non-
Condonaing Steam Engines. Third editdon, revised

WSmo., tueks, glit odge. ... ... . seopitsanes 272.m
Roper.- ‘lnm book of the Locomotive 15mo
tucks, glit N

- Hand k of Land and Marive Engines
":‘}ﬁ.'f.' h’l"k‘:t TTE R v e aLe Sy %

JUST PUBLISHED.

Roper's Hand-Book

OF MODERN

STEAM FIRE ENGINES,

INOLUDING
UNNING, CARE, AND MANAGEMENT OF
EAM FIRE ENGI b FIRE-PUMPS,
12mo, Moroe weks, #.00,
The only book of the kind ever publishod In this country
PTroutwine.~A New Maethod of Caloulating the
Cuble Contents of Excavations and Embankments, Ton
Steel Platos,  Fifth edition, rovised, Svo., ¢l 2.m
Trantwine.~The Flold Practice of Laylng Out
Clreular Curves for Hallrouds, Ninth edition, revised
12m0., ek, . ... " y P N
Trautwine's Civil Hm&lm'lvr’- Pocket Book. 13m0
648 pages, morocco, tucks, gilt edges Third edition,
lr-{-nl Whedss 0w

==

*.* Any of the above works sent by mall, propald, upon

rocelpt of the price
c\anon,Romeon HafYelfinger,
634, GG, 3% Markot Street

PRILADELPIIA

GOLD PENS

, No, 1»

st Fourth
WOl a0 wA
un low ne

\re manufsotired by JOIN W
| i, Clueinnal Ny & pateot alhay
1 make 1t as elaaths As Dam [ LY ]
the ald st A for Ulustented price st

|

)" LECTIRO-PLATERS, JEWELERS, AND
j PO ELECTROPHS MK KIS

‘

IRIES, CHEMICALS, AND MATERIALS, In
-4-‘(‘-‘:!1‘”~ll| I.' b nl’lh Hooks of Tostruction for Niekel,
Goid, and Stiver Piating THOMAS HALL, Manufao
turing Eleotrielan, 19 Mromfold Streot, Doston, Muss
Iustrated Catalogue sent free,

POWER.—For
sond Aecents

AIR MOTIVE

{OMPRESSED
ent practice
“'l'l‘li

Iun(lrnl:n:.-! the most re

¥ SUTENTIFIC AMERICAX MENT, Nos, |
:'.'\.l ‘.-, containing 5 engraviogs of the ** Compressed
Alr ' Locomotives now In use In #t. Gothard Tunnel

Works, with dimensions, ete.

N ML RIOMARDRON l
!

)

and proparstion of 1ts X'od 1o Eagiand and Americs
For the Best and Chenpe
ool, sddresa THE 5711 ’-

UNCHING
DROP PRESSES. Sunitsrows, tonn

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

and Tor Sale by

In Mock

WILLIAM SELLERS & OO,
New York

Philiadelphis, and 9 Liberty St

Price lists and pamphiets on spplication.

\ DVERTISERS DES]

[ TRY resders eand n
Ber by uning one or »
Newspaper Lists and &
Patentees. For fllustr
adddrems A N. KELLO®

THE

IMPFROVED
ABMSTRONG
CATCHEN removes and preveots Scales

CELEBRATED
HEATER AND LIME

In the flers by sapplying them with
pure w Wl save Its cont In fuel
withia one year Al parties using st eam
should have one
for particulars and ciren
w, address
JAUGHMAN, CURTIS &
ENIGHT, MANUFAOTURERS,
Toledo, Ohlo
Machinists WASTED to act
s Local Agents,

SCROLI. SAWES.

Machines, Saws, Tools, Patterns, Ete.
FRASSE & CO, & Chatham St,, New York

Planing ;;11;18 '\'I;Iatchhuz

and Molding Machines, Gray and Wood's Planers, Self-

olling Saw Arbors, and other wood-working machinery.

S.A. WOOD'S MACHINE Co., {91 Liberty S¢., N. Y.
Send for Circulars, ete. ¢t 12 High =t.. Boston.

YA s —N
VJX‘E e

Small Tools of all kinds: also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Rests, &c. Catalogues free.
GOODNOW & WIGHTMAN, 25 Cornhill, Boston, Mass.

Stone Channeling

oR

Quarrying

Machine,

305

REVERSIBLE
HOISTING ENGINT

YOR ALLPULRPOSRES, .
W Choap, simpie, durable, and effective. £2
Sl S - T R S e A

E.GOULD'S SHAPER

Machinery.

"Tl!“ BROS, & €O,
N YORK

No. 4N NROADWAY, N¥

NIAGARA STEAM PUMP

N oW Peari &, Ny
Agoney. A Aller. 8 | N.Y

Norman Hubbard,

ROLE MANEFACTY EER
Exoixes axp BoiLens,

‘ I’-,!/rv/:,.\7.v(1'a/.~/ and Harngers

o Speeialty

atalogue and maps free
M 3. F. MASChA
Easton, M4., Fmyres. I

4

SAYETY HOISTING

AL about
Maryland and
Delnwar

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVTE

THEBEST ¥ MOST ECONOMICAL ENGINE MADE
ND FOR CIA SLA R
LAWRENCE, MASS,

Thed C.HOADLEY CO
We will start ;'xu -ln-

NO can make 30 & week witnout capital

casy and respectable for either sex
! M (@] N E Y Agents’ Supply Co., 31 Bowery, N. ¥,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &,
fend for Catalogae. DAVID W, POND, Succomor to
LUCIUS W. POND, Wercester, Mass,

DO YOU Male or Female. Send your ad-

= 2 dress and peot something that will dWring
WANT i., in honorably over §1%) & month sare

ONEY nyentors' Unlom, 130 Greenwich 51,

Sew.York

Water Elevators.

e yen

WM. E HALE & €O,
107 Lake St., Chicago, % Park Mace, New York
$5 to $2 per day =t home. Samples worth £1
; free. Siixsox & Co., Portland, Me
! \Ol ¢) naday at home. Agents wanted. Outit and
AL terms free, TRUE & Co., Augusts, Malne

W F. & JOHN DARNES,
® Manufacturersof Harnes*
Patent FOOT-POWER MACHINE
BY.SCROLLSAWS, LATHE
CULAR SAWS, Ezc., at Centennial,
Siding 12, Location, B, 8, 5
only foot power machinery
desd centers, $1.50 to 5200 per
year made usiog these machines

§2F Send for ILLUSTRATED
CATALOGUE.

ROCKFORD,
WISNEBAGO COUNTY, ILL.

i G_ HOW MADE 1IN
: 10 HOURS irom
" Cider, Wine, Molasses or Sorghum, withoul weing drugs.

Address. F_ 1. SAGE, Springtield, Mass. Name Puper

P. BLAISDELL & CO.,

Worcester, Mass.,
Manufacturers of the Blalsdell Pateat Uprighs D) :
other Arst-class Machinists Tools,

N. F. BURNHAM'S
1S74 TURBINE

Water Wheel

Has DISPLACED handreds of othe=
Turhines, but HAS NEVER BEEN IT

WARDWELL PATENT,

|
FOR CUTTING STONE INTO VARIOUS SIZES | 561 190 Doss, Kiogln.....
ALL KINDS OF |

AND DIMENSIONS IN
QUARRIES,

STEAM STONE CUTTER CO., RUTLAND, VT.
SOLE PROFRINTORS AND MANUFACTURERS.
LECTRIC DURGLAR ALARMS, Hotel and House

4 Annunciators,Call Bells, Signaliog Apparatus, Chesn
Telew, Inat's,Batt'sete, T SUrPLY Co..Cleveland, O,

RON PLANING MACHINES A SPECIALTY.
¢ WHITCOMD & CO., M'f'rs, Worcester, Mass

"RICTION CLUTCHES &=
'.B,!E’D eLE VAT ORS.

VOLNEY W.MASON &CO0.PROV.R.I '
SPARETHE CROTON & SAVE THE COST.

Driven or Tube Wells|

furaished 1o large consumers of Croton and Bldgewood |
Water WM. D ANDREWS & BRO., 414 Waterst, N Y
who pontrol the patent for Green's American Driven Well, |

mee{  BLAKES PATENT |
BEUVA Stone and Ore Breaker

R Crusheanl) hard and Brittle Sabstances to
‘ H - nny required size, Also, any kKind of
AL Hroxe for Hoans and for Coxonere, &o.
Addross BLAKE CRUSHER CO.,
New Haven, Conn,

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

MANGERS, PULLEYS, COUPLINGS, BELTING, &0,
&o. Sond for Hustrated Catalogue and Prico List,
GEORGE PLACE,
121 Chambers & 106 Reade Sta,, N. Y, City.

Genoral Agent for the Tanlte Co."a Solld Emery Wheals
and Emery Grinding Machinery

BELF DISPLACED. Pawphlet Fre
N. F. Burnham, York, Ma

's Patent

I LeCount's I
MACHININTS TOOLS.

Reduced Prices.

‘¢ Stoel .

rrE

Iron & Steel Clamy

i

e Dogs, Clamp Dogs, ¥

Expanding M rels, &
[VER

=end for la
South Norwalk, Conn

; BU'LE {lu:,yuc‘: ,

CO.pE& Y /LLLIJ"'""'MF?.CO'

MAXWELL
L AM ILTON.OHIO

E. M. \“.\ YO'S PATENT BOLT CUTTER,

Bolts and Halt Eads of every description made 1o or

(4]

Gardiner's Pat, Centring & Squaring Attachment

R. ». STATE & CO,, Springfield, Ohin.

scaey A WEEK 1o Agenis, Old & Young. Male & Ve
H 'y malo, (nthetrioeality. Torms & OUTEFIT FREE,
e Address I', O, VICKERY & COL, Augusta, Me

MPORTANT FORALLCORPORATIONSAND
MANF'G. CONCERNS <~ Huork's Watchman's

Time Detector, capable of aceumtely controlling tho
motlon of aw nh-‘uu-m or patroliman At the Aiferent stas
tlons of his hout, Hend tor elreular,
NUERK, V0, Box 070, Boston, Muass

o sudt satnat Tmhacuser & Co., of New York,
was doctlod o my favor, June 10, 1574, Proceedin
have hoen commenced against Imbacuser & Co. for sell.
g, contrary (o the onder of the Court, and especially th ¢
elook with a sories of springs In the cover, and warked
Pat'd Oct, 2, "I, Persons u-lnf these, or ARy vihes
clooks Infringing on my Patent, will ho dealt vlm ?
ding to Iaw

o B

ICE BRAZIY

]).\N:\‘T DOUNLE ECCENTHRIO (:(L]},:mx i
. + Cine.

*Madutactured by THOMAS & KO

watl, O, Sond for Clroulars,

A L el R
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Advertisements.
Bagk PpEe: sz st sz : JL00a e

BEngravinge may Aeod adrertisements at the same rate
wer Nune, by monswremont, ox the letter press. Ad.
wertisements must b receivad at pudNeation afice ar
early or Frvday -lonunc k- appear in uui (arue

FOR LEASE,

At South Chicago, I Shop NUxR2 feet, 2 stories,
“-nnno Boller, Shafting, &o.

llon House, 45790, 2 comfortable Dwellings, and

'« Xhop. all on lot it fN‘C by 1% h-ﬂ opposite

notpal Depot th center of the town, six miles South of

. Advantages for mapufacturing unequaled by

un ln the ‘m Five Trunk Rallroads and Lake

{l it Lumbermarket known at this point,
onlwuad lnu\ can he loased If wanted. Addres
NGHAM, Loul-\‘llh' Ky., Owner

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extrs leagths and quality, from $-16th thick up. planed
and dnplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS. MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Cataiogue and Price-List,

Geo. W. Read & Co.,

186 ta 200 Lewis st.,1.5th & 6th sty E.RLN. Y
VROUGCHT

[ [TIIIES+3 iy
BraAmS & GIRDERS

’1‘!!8 UNION IRON MILLS, Pittsburgh, Pa.—

The attention of Engincers and Architecta s called
to onr Improved Wrought-Iron Beams and Girders (pat.
ented), {n which the compound welds betweon the stem
and Banges, which have proved so objectionable in the old
mode of manufscturiag. are entirelyavolded. Weare pre-
pared to farnish All slzes at terms as favorable as m be

obtained elsewhere. For descriptive mh«ﬂ-n n:-
Carnegle Hrothers & Co., Unlon Tron Mills, tubnr:h

EAGLE FOOT LATHES,

With Scroll and Clrcular Saw Attach.
ments, Slide Rest, Tools, &¢. : also Small
Engine Lathes, Hrtll Hand Planers. Ac.
Neatest designs, or Gnlsh.
rires. Our nc- “atalogue amribu
these and every tool nece: 1nr theAm-
stour or Artizan. Send for
WM. L. CHASE & (‘().

san l.n»eny St.. \r' York.

WHIPPLE'S

Patent Door Knob.

Awarded s Bronge Medal at the American Institute Falr
for IMil. The Judgessay: ** We conalder this method of
fastening DOOR KNOBS a great improvement over any-
thing yet invented for the parpose, as it obviates the use
of side screws and washers, and rnn hr ruullted to sult
oy of Doors.”” Send for Circular. b

THE PARKER & W un-ﬂ.x COMPANY,
West Meriden, Conn., mr(.‘uunbcnm N Y

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offices.

The 0ldest Agency for Soliciting] Patents in the
United States,

THEIRTY TEARS EXPERIENUE.

MORE PATENTS bave been secured through this
agency. st home asd abroad, than through say other In
the world.

They employ &+ thelr assistants s corps of the most ex-
perienced men a4 examiners, specification writers, and
drftamen that can be found, many of whom bhave been
selected from the ranks of the Patent Ofice.

SIXTY THOUSAND inventors have avalled them-
stives of Munn & Co."s services In examining thelr In-
veations and procuring thelr patenta.

MUNN & C0,, In councction with the publication of
the SCIENTIFIC AMERICAN, continue to examine In-
vestions, confer with inventors, prepare drawings, spe-
clfieations, and assignments, attend to fling spplications
in the Patent Office, paylug the government fees, and
watch esch case step by step while pending before the ox-
sminer. Tuis ls done through thelr branch ofice, corner
Fand th streets, Washington, They alwo prepare and
file cavests, procure design patents, trademarks, and re-
lssues, sttend to rejected cases (prepared by the Inventor
or other stlorneys), procure eopyrights, attend Lo luter-
feremces, give written opinlons on matters of {afringe-

4, furnish coples of patents, snd, Ia fact, sttend to
every branch of patent business both in this and In for-
elgn countries.

A special notioe s made In the SCIENTIFIC AMERI]-
CAXN of sll laventions patented through this agency , with
the name aod residence of the patenter. Patents are of-
ten sold, 1o part or whole, to persons sttracted to the In-
vention by such notice,

Patonts obtained In Canada, Rogland, France, Belglum,
Germany, Husia, Prossin, Spaln, Portugal, the British
Colonles, snd all sther countries where patents are
granied, at prices greatly reduced from former rates
Send for psmphiet pertaining specially to forelgn patents,
which states the cost time granted and the requirements
for each country.

Coples of Patents.

Persons desiring say patent lssued from 159 to Novem-
her 2, 1555, can be supplied with official coples st res-
sonabie cost, the price depending upon the extent of
drawings and length of specifications

Any petent lsened sines November 35, 1807, st which

e the Patent Ofice commenced printing the drawings
S04 specifieations, may W had by remitting 1o this of
fSes ).

A copy of the clalms of any patent lssned since 198 will

be farniebed for 1

When ordering coples, please 1o remi) for the same s
Above, snd stats name of patenten, title of Invention,
and date of patent

A pamptiet contaloing the laws and foll directions for
oalning United Mates patents semt A hand
sotely bound Neference Book, gilt edges, contalns 1§
pages and many engraviogs and tables important to every
patentee and mechanic, snd le #useful handbonk of ref
ereiee for everybody. VPrioe 8 conts, malled free

Address
MUNN & 0©0,
Publishers BCIENTIVIC AMS RICAN
A7 Park Row, N, Y,

free

Prawcs Orriee—Corner ¥ and 7ih Mireots, Wald

sgton. D.C

..
SSae,

LOENITH RORANT, Fresbdesd

TIEE

Fer Newwaper, Book and Catalugee 13
of Priata, Pesand lak Drawings, Orig:

paper, smd on any pross wheee type o
Our Plates are now used Py the

S8END STAMP FOR 11

'l‘ll E hA’l‘lO\A L
Steel Tube Cleaner.
For o
! l‘n‘slnllcl: g J u.:..v"?*
Tubes. Ll

\doplmlll)' U. 8. Nayy. Forsale by dealers. Send for

HOH-COKBUSTDLE STEAM BOILER & PIPE

COVMG

WITH “ATIR SPACE” IMPROVEMENT,
Saves 10 to 2 per n‘nl _CH \Lumm SPENCE CO.,
Foot E. sth St 1:2 rnd S(..st Louls, )(o.
RO\' BRIDGE IIL'ILDL\G A complou' de~
scription, with dimensions, wnrklnghdn-lnﬁt and
Q"N‘lpf(‘lllﬂ of Girard Avenuoe Hridge, 'lmlclp in, Pa
ith foundations of lnn. Ten engravi ngy. Price 30
cents.  Contalned in , 2, and 4 of SCIENTIFIC
AMFR!LA\ sSUP l'LFME\T 10 conts percopy. To be
had at this oMce, and of all nows agents.

To Roofers, Builders, & Property Owners.

A conplete Rootl
nomical, and fire
E, H. mm'rm. General Rg';‘

P. 0O, Bol l'B‘

{per square, durable, eco-
i-lc- and Circulars,
m:ﬁd lnurluh.

nmlﬂ_lbcrty M h Y.
OGARDUS' PATENT UNIVERSAL ECCEV-
MILLS—For grinding Bones, Ores, S8and, Old
ruclblu Fire Clay, Ouanos, Oll Cske, Feed, Corn,
Corn -n Cob, Tol ueoo. Snuﬂ. Sugar, Salty, R
8 con, Coffee, Coocoanut, Flaxsced, AXDONLON,
efc., and whatever cannot be mund by other milln.
Also for Pllnu. Printers' Inks, Paste Blacking, cte.
JOHN W. THOMSON, succesor to JAMES BOGAR-
DUs, corner of Whlle and Elr Elm Ilh.. New Tork.

NOYE'S
cnurr

are lhehrv in the United
Milistones, Portable Mills, Smnut )uc!lnu. Kers, Ml
Picks, Water Wheels, Pual ud ng, npccully
sdapted to Bour wills, I'nend or Catal, gu

_J. T.NOYE & SON, Buffalo, N. Y.

ow 'N) llAKB SPIRAL SPRINGS. ll)'

Joshus Hose, With three engravings of the tools,
wuleh are eaxlly made, and compiete leal directions
for working, Including Hardening an Tcmpnrlng Price
10 cents, Containod 1o BOUENTIFIC AMERIOAN HUIILY-
MEXT No. %, To be had at this oflice and at wll Nows
Stores lluoulhom the counlr)

Todd & Rafferty Machine Co.

MANUFACTUREHRS OF
The colebrated Greene Variable Cut-Off Enging, Lowae's
Patent Tubular and Flue Bollers, Flain Siice Valve Sia.
tonary, Holsting, and Portable Engines, Bollers uf -II
kinds, Steam l'um;- Mlll Gearlug, Shafting, &c¢,
Tow Oakum, Bagxing .Hope, Flax.and Hemp hiner
Agenta for lf:c New Haven Manufscturing | u » Mnlﬂ"
ist’s Tools, for Judson's Governors and Stop Valve 1!
Sturtevant Blowers, and l)lﬂnvnu R ullu Block
WAREROOMS, % LIBEETS STH YOKK
WOHKS, PATERSON, XEW SHIEY

e ~ Niagara
SteamPumpWorks

Esramtisnen 168,

CHARLES I HARDICK,
No. 23 Adnmus Nitront,
BROOKLYN, N, Y,

ASKELL'S THREE CYLINDER PUMP -
Hand or Power, Cheaper than & Steam Pump
Wi outwear s Rotary Famp—do more work, with less
powar, than any other pump, Not liabie to get out of
ardor.  Any blaoksmith ean repalr It Adagited to any
Kind of h-rd work, Mend for Clreular,
HASE MACHINE( OMPANY,

l‘(!lt RALE Ol EXCHANGE~A 2 story Brick

Noston, Mass

Factory, about @ 11, square, with yard rear. It
cootains Engine, Bollers Shalting, Vower 'y athes,
hm( Prosses, and small Tools, all in comp wkin

order, sultab Je for the manufacture of Hrass or Meta

'.'-u‘.o of any kind. Situsted in the city of Newark, N.J
Yor ;artfauf'n address

GRO. O, MONROE, Newark, N, J

\ ILL, BTONE DIAMOND DRESSING MA-

CHINES Mmple, effective, and dumble Also,

nled L £ 1'1'"‘!“"!"! Wheels, Grind

od Ir and I‘.[-ul I:A Is, and other

TR Al al « Sawe, and

aorder. J. DIt kl\-u\ u\n-uuhl _\ |}

Dritis made
PERFECT
(EWSP Al’l‘ R FILE,

The Kock Patent Vile,

lr.r preserying newspapars
!

magarines, and [ul’llt’ll"ll. han been recently tmproyed
and price redoced ubscribors to the BOIRNTIFIO AN
ERICAN And BOITENTIVIO AMERIOAN SUPFLEMENT can he
suppiied for the low price of #1 850 by mall, or §1.25 st the
,J.. of this paper Ilnn, board sides; lnseription

SUTENTIVIO AMERICAN," In gilt Necessary for
every one who wishes Lo preserve the papor

Address

MUNN & CO,,

Publishers SCesTiric AMERICAN

l » &?V/ Q
\ Moss’ Process

REMOVED May 1st, 1876, from 62 OOUR'I‘

JOUN € MORE, Bageit:

s 1

to 67 PARK PLACE.

P L CANSOR, Genersd 4 guat,

2 tew Photographic snd Chemical method, from ol kiads
/cheaper than Weod coms. These lates have a prsting

dod we puarantee them 1o pri ot perfectly dean o sharp, on wet or &y

e w

Flectrotypes or Stercotypes can be made from them i the wual way
publishers and manufacturers in every state in the Unton.
HeETRATEN CIRCULAR.

Please say where you saw this,

OGERS' TANNATE OF BSODA BOILER
1 y SCALE l'[u' VENTIVE.
G. ROGERS & CO., Madison, Ind,
§#7 Send !ur bunk on Boller lucnnl-llun

ATERIA LS

Asbestos Roofing, with the improved White Asbestos
Fire Proof Coating, for steep or fist Roofs In all climates.
Asbestos Root Conting, for old Leaky Roofs.
Asbestos Cement, for repairiog Leaks on Roofs.
Awnﬂu Fh int, for Tin Roofs, Ironwork, A-c
or 1l colors—for structural purposes
A- hestos l"rﬂ- 1 Cont "h"" 'ood work, &c.

t and er Cov;
m o: :‘:": n’:kl &, fat and round, n“"lxu
tl;}fnlhln olts, ~Proof L
i c eully ap-

ese artiglon ure rud{ Or_use, And can
plied byﬁouo ar l‘-mphlnu. Price Lists, &c.

HNS, 87 Maiden Lane,N.Y.,

P atenteo and J-nnuc(unr. Established 1558,

| P. O. Box 4101

l \I IND FOR CIRCULARS OF

ary, also of Pumps,

W. C. DUYCKINCK,

IMrORTER, MANUZACTUREN, AND DEares I¥

Ra||way, Machmlsts and En

gineers' Supplles
50 and 52 JOHN NTREET,
NEW YORK.

ONLY CHOICE

1 Engines and Boflers, Portable and Station

Tabing, Iron I'\pr &c..
JAMES M, BINGHA

Succomor to BINGHAM & RICH, (IH Clty, P's

d b
. n!n,.

PORTLANDCEMENT

For Walks,

Cisterna, Foundations, Stables, Cellars
Bridges, Hoservolrs, Vreweries, ete.
Remit )0 cents for Practical Treatise on Cements,
B, L. MEnonaxt & Co,, 7 South #t,, New York

~ HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B PRANKLIN, V. Prsl ). ). ALLEN, Prest
IBPERCB.SE’!

FOREIGN PATENTS

AND

THE CENTENNIAL,

There s no doubt that our Centennial Exposition wil
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
them many of our best lmprovements to Introduce Into
thelr own manufactures.

An unusual opportunity will be offered for selling to
these people such forelgn patents as have been secured on
good American Inventions in the respective countries
from which these visitors come.

At the rednced prices for which patents are obtalned
abroad, our people will lose a chance not likely to oceur
agaln, If they do not avall themaelives of the opportunity
of secaring thelr Inventions (n foreign countries at once
20 Ax to have thelr patents ready to negotiate during the
coming summer,

For cost of patents inthe diffarent countries and the
conditions on which they are granted, send for pamphlet

]]l‘rlll]ﬂllﬂ | Solid Emery Wheels.

cEs—Exid, $1.25; Sx1, §2.25: 12x1 X, §5.50; 16x2, §12.50;
18x2, tl‘m #x! “

contalning full Information.
Address MUNN & CO.,

§7 Park Row, New York

Braxon Orrio, cor. F and 7th Sts,

Washington, D. C.

) ll!' .h:m - slxn at ‘p;‘o-
jonate Fast cutting, free fro a Y
mnmeba Solid Ewmery Wb«h. Give dﬁm of holes
in your order for wheels, ualled b

mclz rinders u
any in the world. Addross AMERICAN TWI DRIL!

» Woonsocket, R. 1

Upright
Stationary Engines,

Strong, Simple, Safe, and Ber-
viceable |
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE.
Zanesville, Ohio,

Bl HB CENTENN'IAL IN'I‘BRNAT]ONAL EX-

HIBITION OF lm.—‘l’he full History and Progress

uw Exhibition. maps of the m-w. ounvlnz- o!
bulldings, news and accounts %

J." are given 'ul_l’ in l.he ll!‘l'"’lc .unzm
CAN sUP for the year; single co
plew 10 cta. To be hadat this Sia Ofhee and O A1l news sents,
All lhe h‘ck numben from the commencement on Jan-
cg Those Who deaire to possess a

B e v AT AL
ve

AN SEPRL PLENENT

Do Your Own Printlng!

Pres for oards, l.l-h, nnkp, e
B--l-u- l.. I Ahelr ':-:u"
. Plosawrs sod
h A.-nnr l’ﬂ-!l y The M -
Ve

o

Prinfmg

Pre ssei““‘ﬁﬁ ;”M

THE HEALD & SISCO

Patent Centrlfu

l‘l‘lLAL & Il()

Pump&
First hmlnu at New Orieans

York. ** lu‘al JT« at AM
American [nstitute, 1872,
Perfoct satisfaction guaranteed. The cheapest,simpl est,

strongest, most efiolent and popular l‘umr in use, for
nnl-l)lnf rtrdockl Coffer-datns, ete,, and for use In
Paper Mills, Tanneries, nd lu-mf{u ‘BTEAM PUMPS

very low for W nrkl.‘. o, oto. Thos-

trated pamphlet, free. " Nearly 1, (m relarestes & nctusd

customers, et c)uu timony. Address
||udvlmvllle. N. T

wﬁ%&"ﬁ EL

!\A\IVD\
lllll YOR WEwW
\!.“\\\.\.t \\0\)&0\\
lt.\.on W\tconl\'u.

Machinists’ Tools.

New and Inrnoven Farrenvs,
Bend for new Illu-lnlrd catalo ur

Lathes, Planers,

NEW HMAVEN MANU I'A(“l'l lll‘!(i (‘0.,

New Haven, (‘un.
OAMPER Axp LEV
wiatiarons  BEST k00

GAGE OO n
MURRILL & KEIZER, 44 Holllduy St., Bal+

\ COUNSELLOR AT LAW 1&-.-«'!-") In patent
[ causes), who Is abhout vislting Earope, will under-
tako any buafness thore relating Lo patents which may be
'.lu od (n his hands, Heforenees given in Now \ url

lu_n. l\l.hu 0, Roohoster, &e. Addroms LEX, Box
M, AW

ork ( iy

Portland and Keene's Cement.

Prom llu best Loudon Manufsctarers, Vor sale
JAMES DHAND, % Nooktan 8L, Now )?)yrl.
A Fracticsl 1nulu ou Cement furnisbod for  conla,

OF TNE

CIENTIFIC AMERICAN,

FOR 18576,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.-NEW SERIES.

The publishers of the SCTENTIFIC ANERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to bo tho aim of the publishers to render tho con.
tents of the new volume more attractive and use-
ful than any of its prodecessors,

To the Mechanic and Manvfacturer,

No person ongagoed in any of the mochanical pur-
sults should think of doing without the Sciex
TIFIC AMEMICAN. Every number contains from
wix to ten engravings of new machines and inyen-
tons whioh cannot bo found in uny other publion-
tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Sclence, the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commerce
and the industrial pursuits genorally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
containg hundreds of Notes, Reoelpts, and Sugyges-
tions and Advice, by Practioal Writers, for Work-
{ng Men and Employers, in all the various arts,
TERMS OF SUBSCRIPTION we POSTAGE

PALD BY UN,
One copy Bolentific Amorioan, ono yoar, ...
One copy Selentific Amerioan, six months
One copy Selentific Amorioan, threo months
One copy Selontific American and one copy
Selentific Amoriean Supploment, both
for one year, post-paid, ... AU . 7.00
The Sclentific American Supplement

A woekly paper, uniform in sise with the Scies-
TIFIO AMEWICAN, but s distivet publication. It
contaliny working drawings of englucering works,
and elaborate treatises on every branch of Sclence
and Mechanics, by eminent writers, at home and
abroad. An lllustrated cover protects the hand-
somoly printed shoets,  Price, $6.00 por snnum,
Hingle coplos 10 oents.

Remit by postal order, drafl, or expross.

Addross all lotters knd mako sll Post Office or
dorsand deafts payable to

MUNN & CO,
37 PARK m.mxm.-

Tt o ooy
Lomian 2.'..'5'1-'&.1- ﬂ. 8&, fm Iy




