o S 7V

—

XXVIIL=No.25.
ok [NEW SERIES,) ]

SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

NEW YORK, JUNE 21, 1873.

e

NEW DOUBLE SPINDLE IDRILL,

We present herewith an engraving of a spindle drill which
s been recently introduced into tho market, and which, we
Jearn, is coming Iargely into use for lccomotive and rail
road shops. The chief point of advantage to be noted is
that both drills, having an automatic feed, can be attended
br a single workman. The drills are also entirely indepen.
"”; of each other, and both can be moved to either end or
any point in the frame. The table is so arranged as to rise
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and fall to wuit the work to be operated upon. The 100l is
Galmed to have wll the advantages of two complete drill
Presses. The side frames of a locomotive may be placed
#pon the table against an angle plate, and all the holes, for
nine feot, drilled without moving the work ; this, we under-
#tand, has been accomplished. The table is made long
enough to move the locomotive frame on end to drill the
balance of the holes. ¢
Tho machine has also been found to save n grest amourt
of labor in drilling the bottom rings around the locomotive
boiler furnace, where many holes have to be placed. It is
Sated, by & party using two of these drills, that one man is
running all four of the spindles on water bottoms.
ToMr. W, 8. Hudson, superintendent of the Rogers Lo.
“omotive and Machine Works, is due the creditof having
foggested the idea and produced the plans which were the
‘riginal of this machine. For further information address
Hilles & Jones, makers of machinists’ tools, Wilmington, Del:
An Invention Wanted,
‘WI, L. L. B, eays: * Plowshares, as now
used, are enough o make any farmer complain, especinlly
It they are stoa] onew, which are generally ruined after being
ned once. . The east steel ones will not scour in black
lands, Why could not the share be made swaller, so that it
would not be necessary to weld & plate of iron on it? The
ﬁ,,.lnlﬂnl‘ln be made of two pleces, and the point
Meed in somoe way to fasten the shere. Plugs or wedges
08ld be used instead of bolts, which aro so placed that they
.(.Hb unserew. Would not such a contrivance be as
: as the movahle saw toeth? I thinkso, If such a
ould by made, it would be one of the most paying
d

Patent Bath Tuab for Birds,

Tho shyness of birds in performing thelr ablutions is well
known; but until A, D, 1873, no inventor has applied his
powers in belinlf of the feathered tribe, and they have been
obliged to wash themselves in public. Cage birds have
espocially suffered in this respect, bat, if their owners are
sensible, they will suffer no longer. Mr. G, T, Peters, of
Jersey City, N. J., has Iately patented a bath tab for birds,

in which a hood covers tho water dish, The entranco is at

£3 per Annum,
IN ADVANCE

which, when the vessel Is being emptied of its lquid, are
pressed upon by the bail, thuy holding the Jid in place, On
the side of the pot is made a projection, to which a handle is
applied and the utensils thus readily rilted. Patonted Sept.
17, 1872, by Mr. W. W. Tice, of Californis, Ohio.
—— e
The Origin of Mountains.
Professor James D. Dana contributes to the American
Journal of Science and Arts a very learned treatise on some
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NEW DOUBLE SPINDLE DRILL

one end only, and birdy creeps therein, as into a diminutive |

bath room, to enjoy a swim, without spattering the cage, in
water not solled by matter falling from the perchvs,
e ——— - -

{MPROVED COOKING VESSEL.
This is an ingenlous device, which may be oaslly armnged

i

in connection with sny ordinary pot, serving te retain the
1id while draining the water from the contonts, It consists
in attnching to the cover two lugs or eare, A, by which the
bail is supported in convenient position for grasping, sod

results of the earth’s contraction from cooling, including =
discussion of the origin of mountains and the pature of the
earth's interior. In speaking of the Kinds and stracture of
mountaing, he draws a hitherto neglected distinetion be-
twoen: 1, A simple or individual mountain range or muass
which is the result of one process of making, like an individual
inany procesa of evolution,and which may bedistingulshed as
amonogenetic range being one in genesis: and 2. A composite
or polygenetic moge or chain made up of two or more mono-
geootlo ranges combined. The Appalachian chain—the
mountain region along the Atlantic border of North America
—Is & polygenetic chain and consists of several other mngoes,
principal among which are the Green Mountalos the Allegha-
nles and the Highland, including the Blue Ridge and Adi.
rondacks. Of these the first was comploted essentinlly aftor
the lower silurian era, the second immediately after the car
bonlferous em, and the third are pre-silurian in formation,
Mountain making is shown to be very slow work., After
the begining of the primordial, the first period of disturb-
ance of North America of special note was that at the close
of the lower silurian, when the Green Mountalns were fin.
ished, This interval between the beginning of the primor-
dial and the metamorphism of the above range was at least
10,000,000 years. The next epoch of great disturbance in
tho samo Appalachian region was that at the close of the
carbonlferous ers, in which the Alleghanics wore folded up;
and altogether it is stated that the Appalachians were at
least 35,000,000 years in making., The displacemonts of the
Connectiont river sandstone and the accompanying igneous
ojoctions, which oocurred before the cretaceons e, took
place for some 7,000,000 years after tho Appalachinn revo.
lution. Thus it is demonstrated that the lateral pros.
sure resulting from the earth’s contraction required an ex.
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‘ era in order to accumulate force fRcient
1o m oo u general yielding and plication of ‘::’ °""""‘"‘
of the beds, and to start off a new range of pro™ ont elova-
tlons over the earth’s crust, g
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THE DIGESTIVE AFPPARATUS.

It bns rightly been said that the greatest object of study
for man is man himself; this is true in a physical as well as
in & moral senge. The human body, indeed, is almost a
universe in itself, including many kinds of physical appara-
tus, statical, dynamical, Lydraulic, chemical, optical, elec-
trical, ote. The system of bones and muscles: gives an ex-
ample of the most perfect statical and dynamical arrange-
ment ; the heart, arteries, ete., of an admirable system of
hydraulic contrivances; the digestive apparatus is a most
complete chemical laboratory in itself, by which the mate-
rial called food is metamorphosed into the living tissue of
whieh man consists, We have, ona former oceasion, glanced
over the most striking features of man's hydraulic system,
of which the heart is the main organ; let us now take a
glance at the chemical laboratory which we carry with us, of
which the stomach is the main organ, and which, as wellas
the cirenlation of the blood, is carried on incessantly, inde-
pendently of onr will and, when perfect, even without our
knowledge.

The stomach is only one of the organs necessary for di-
gestion. This operation, indeed, commences in the mouth,
and exiends nearly thronghout the whole length of the so-
called alimentary canal, which is sbout twenty-five feet
long, and presents a surface, to be acted upon by the food, of
some 4,000 square inches. In the mouth the food ander-
goes two operations, one mechanical and another chemical.
The movements of the teeth, aided by the tongue, grind it up
inio small particles of proper size, while the simultaneous
intermixture of the liquids secreted from tiree pair of sali-
vary glands constitute the first chemical operation. Coated
with a glary juice, the food passes along the sophagus into
the stomach (which is only an expansion between the cso-
phagus and the duodenum); this consists of three coats, one
mucous, one muscular, and one serous, which is exterior.
The interior or mucous coat has & velvety appearance, and
is folded in wrinkles, #0 as to admit of much extension,
‘When thus extended, certain appendages are stimulated and
socrete three more liquids required for digestion. They are
the gastric, pancreatic, and biliary juices.

The chemistry of these different agents, in the process of
digestion has, during our time, been most minutely investi-
gated. The saliva consists of a mixture of liquids, which
differ for each of the three pairs of glands from which
they originate; to these a fourth liguid is added, the buceal,
proceeding from the lining membrane of the whole mouth ;
this mixture has the capacity of changing starch into grape
sugar and, further, into lactic acid, which is essential to nor-
mal digestion. At the same time, the atmospheric oxygen
is entangled in the saliva during mastication, and exerts an
important influence In promoting the action of the saliva
and gastric juice in the stomach.

The practical lesson which we draw from these well estab.
lished facts are most important in a bygienic point of view.
1t deeply impresses us with the importance of well chewing
our food, and with the injury which we do ourselves by eat-
iog hastily, by washing down imperfectly masticated food
Wwith water, tes, coffee, or something worse, and (which is
the most injurious of all) by Indulging in the bad habit of
spitting, and thus intentionally wasting one of the main sub-
stances required for s healthy digestion. The result of the
Iatter bahit is a reduced quantity of urine secreted by the
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Kidnoys, and a consequent inerease of the mline ingredients
In tho saliva, the salivary glands being thus induced to take
up part of the functions of the kidnoys; and, as Dr. John
W. Dmaper very forcibly remarks, the dirty habit of pro-
fuse spitting results in ‘“ a partinl conversion of the mouth
Into an urinary aquednet.”

Another important fact has been discovered by pliysiolo-
gista, nnmely, that the saliva of an infant, before it has its
teoth, is Ineapable of converting starch into sugar. This ex.
plains at onee why all attempts of substituting farinnceous
food in place of mother’s milk, in tho ease of infants, inva-
rinbly fail; such ehildren cannot digest starch, and are un-
derfed, or oven starved, dying finally of marasmus. Starch,
arrowroot, sago, tapioea, ete., are useless, beeause indigesti.
ble, for children before they have cut their teeth,

The gastric juice, which is the principal ingredient for di-
gestlon, consists chiefly of the solution of a substence which
has been called pepsin, and is remarkable from the fact that
it contains nearly two per cent of nitrogen, s larger amount
than any other substance in the body. The gastrie joice be.
haves, chemiecally, like o very strong acid, dissolving zine
and iron under evolution of hydrogen; end its digestive
power is impeded by the presence of any alkaline salt, while
it is increased by the presence of fat.

The interior mucous membrane of the stomach, in which
this gastric juice performs its functions, is reticulated ; and
at the bottom of each compartment are the mouths of the
#o.called follicles which, when seen under the microscope,
resembles the fingers of a glove; and every stomach con-
tains porhaps a million of them, each performing its absorb-
ent function, as the polype extracts the nutritious paris of
the food which he envelopes with the bag of which he con-
sists, rejecting afterward the undigested portion. A human
stomach may thus be considered az a colony of polype, which
do not labor for their own sole benefit, but (under the control
of the vitality of the individual) for the good of all, and
of the body which they are destined to maintain.

THICK CYLINDERS, X

A cylinder exposed to internal strain, if composed of elas-
tis material, is stretched before rupture. The inner portion
of the cylinder is stretched more than the outer; and the
amounts of extension of the inner and outer portions will
vary as their lengths. For instance: if the cuter circumfer-
ence of a cylinder is three times as great as the inner circum-
ference, and, by the application of pressure, the inner cir-
cumference is stretched one thirtieth of its length, the outer
circumferenee will be stretched one ninetieth of its length.
It is easy to see, then, that all parts of a cylinder do not bear
equal portions of the strain, and that the interior may be
stretched to the point of rupture without an excessive strain
being put upon the ounter portion. It is found that the
resistances of the different portions of a cylinder, subjected
to internal pressure, vary inversely as the squares of their
distances from the center; and an application of this princi-
ple will give the following rule for determining the rupturing
strain per square inch: Multiply the tenacity of the material
in pounds per square inch by the thickness of the cylinder in
inches, and divide the product by the sum of the thickness
and the internal radius in inches.

This rule may be thus expresssed: P—

Pt

r+t
the rupturing pressure per square inch, T, the tenacity of the
material, t, the thickness, and r, the internal radius. Where
the thickness is small in comparison with the internal diame-

ter, Ttk is nearl ual to

, where P is

t e
, which is the formula

usually employed to find the bursting strain of a thin cylin-
der, such as a boiler. This will give a good idea of the dis-
tinetion between thin and thick cylinders,

In our columns of ““ Answers to Correspondents ™ in this
issue will be found a question relating to thick cylinders.
The dimensioes given are: T=16,000, {=35, r=4; and by an
application of the rule, we find the rupturing pressure per
16,000 < 5
T e 8,8880 1bs.
the thickness of this cylinder, the strength is increased very
slowly in comparison; and it is a very common practice, in
constructing thick cylinders, to place bands on the outside,
to compensate for the small resistance to rupture offered by
this portion.

square inch to be By increasing
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PNEUMATIC FOUNDATIONS,

Colonel James B. Eads, well known to our readers as the
engineer of the St. Louis bridge and other important struc-
tures, addresses a letter to Engineoring, in which he takes
issue with Colonel Roebling regarding some statements re-
Intive to the pnenmatic foundations of the East River bridge,
made by the latter gentleman in a pamphlet recently pub.
lished. The disputed point relatos to the position of the
air lock within the shaft in the calsson, it being placed nt the
bottom and within the air chamber, making ingress nnd
egress much more convenient than by any previons method,
rendering it unnecessary to mako the shaft airtight, and,
besides, having many other advantages which need not here
be enumerated. The ides of this improvement is, by Colonel
Rocbling, ascribed to Lord Cochrane, whom he states pro-
posed it in 1831, and also to Wm. Bush and G. Pfanmuller,
who subsequently brought it forward at intervals of some
ten years; but he adds: “It remained for Captain Eads, in
his 8t. Louis caissons, to make the first practical application
of the same on a really large sealo in this country.”

Colone! Eads, in contradicting the above, asserts that
Colonel Roebling appropriates his plans without ncknowledg-

same as introdneced by‘!’hl_tulmﬁ-'
claims the origination of the ides, and n

tion, and hence canxiders that Colonel Roebling dows ki
injustice in not giving him the credit (o which he In 4
entitled. TN

Tn the ordinary manner of making Nght-colord gelatin
thin skins, sinews, cartilages, and bonos sre employed, which
must be treated with muriatic acid and lime before belng
dissolved. These have farnished a good srticlo, but ata.
high price. The expense of this process thereforo indnred
F. Henze of Berlin to thoroughly investigats the subject of
Its manufacture in the hope of producing an equally good
article at a lower priee. The material employed was the
brown, or almost black, glue of very poor quality, whicl iy '
by-product in a Berlin neatsfoot oil manufactory, and which
solls for 85 per hundredwelght. This substance doss not
swell up in eold water like glne, but forms & gummy mass
dissolving as a thick, sirupy liquid, not very ldheulvobn;
resembling that of which printers’ roliers are made. 14 iy
now used only in making eardloard and as & dressing for
very dark-colored fabrics.

In preparing this glue, the feet are first freed from hoofs
and the more solid bones of the leg, which are used for turn.
ing into buttons and ornaments, and washed. They are
then exposed for three hours to the action of superheated
steam under a pressure of 2 atmospheres in & closed veasel ;
and after standing quietly half sn hour, the liquid is drawn
off. After skimming off the supernatant grease, the strong
ammonincal glue eolution is strained and evaporated on a
steam bath, and then farnishes the before mentioned black.
ish glue. ‘When perfectly dry, it is very brittle and easily
rubbed off between the fingers. Attempts to bleach it have
yielded unfavorable results. It shows that it is already de.
composed and is no longer gluten, or contains only very lit-
tleof it. A large quantity of sulphurous acid partially
bleaches it, but to employ this on a large seale would involve
many technical difficulties. The fragile apparatus for mak-
ing sulphurous acid would soon be broken in the hands of
the workmen. Sulphite of soda could be dissolved in & very
dilute glue solution, and then murintic acid sdded to de-
compose this salt, if the quantity of the sulphite of soda re-
quired were nottoolarge; but 50 kilogrammesof glue would
require at least 2,500 grammes sulphite of sods and 2,250
grammes muriaticacid. The salts formed, whichare sulphate
of soda and chloride of sodium, as also the free acid, would in
no case increase the quantity of glue,but on the contrary would
render it utterly useless formany purposesin the arts. The
process of bleaching with mineral acids would also destroy
the iron evaporating pans, so that this method must be given
up entirely.

All attempts at giving to the glue, when finished, the col-
or desired having failed, no other course remained but to
nscertain the cause of its becoming so dark-colored. The
presence of sulphur and of considerable quantities of am.-
moniacal salts in the glue solution was too striking to escape
notice very long. They conld only have been caused by al.
lowing the steam to act too long and too violently, whereby
not only were the cartilages and gristle converted into glue,
but the hair too had been dissolved, and thus caused the
dark color. In order to reduce the decomposition of the
glue and formation of ammonia to a minimum, the process
may be varied in such a manner that, instead of drawing off
the contents of the digester once at the end of three hours,
they shall be drawn off hourly. On standing a little, the
grease rises to the top and can be skimmed off, and then a
quantity of fresh wood charcoal mixed with 25 per cent bone
black is put into the liquid and left over night for the pur-
pose of absorbing ammonia and other impurides. The fol-
lowing morning it is heated to the temperature at which gel-
atin melts, abont 70" to 85° Falr., strained and evaporated
to the desired consistency. The amount of churcoal neces-
sary is nbout 4 per cent of the quantity of gine in solution.
The odor given off by ¢vaporation after it has been purified
with charcoal is quite plezsant and resembles that of bouil-
lon soup, while that given off by the former mothod is one
of the most disagreeable smells that ever polluted the atmo-
sphere.

Glue propared in this way answers all the requirementsof
a first class article.  Even in thick Isyers the color is a pale
wine yellow, and it-possesses o high degree of elasticity. It
has neither smell nor taste; and being always prepared from
fresh material, it can be employed for all the purposes of so-
called gelatin,

THE SPECTROSCOPE SIMPLIFIED.

Professor C. A. Young of Dartmouth College has recent-
Iy made some interesting experiments in substituting fine
ruled metallic plate in place of the pr'sms in a solar spec-
troscope designed for the observation of the solar promi-
pences through the C line. The grating was raled on spee-
trum motal by Mr. Rutherfurd of this city, the lines being
wi'xo Of an inch apart and the ruled surface covering some:
thing over a square inch. Professor Young says: Combining
this with the collimator and telescope of a common chemical
gpectroscope, we get an instrament furnishing a spectrom of
the first order,in which the D lines are about twice as widely
soparated as by the flint glass prism of 00° belonging to the
original instrument. In the neighborhood of C, the dis-
persion is nearly the same as would be given by four
Tho outline of the chromosphere and the f{orms
of the prominences were as well seen, both in spectra of the
first and third order, as with the ordinary instrument. The
spectrs are somowhat fainter but their appearance is not in.
Jured. :

President Morton,of the Stevens Institute,

prisme."

informs us that

ment, and then leads the pablic to suppose thet they are the

THE PREPARATION OF OELATIN, AERa
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» testod a similar mlNl plate wilh like uhahmnn
" He that, the ruled plates may be dupli

‘”vmwmg. and thus readily furnished by opti- | or river, the more bulky and less costly articlos will take

“' far below tho expense of a tran of prisms. | the cheaper way, thereby reducing the amount of froight

uetion of spoctroscopes at a very low price may | deliverable or taken by these channels when the carals and
W‘M all who dealre MAY possess them. rivers are open to navigation; and so nearly the entire coal |

P production of the country Is brought forward to tide water
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- lﬂ of the ing Contennial; Boston, probably, “Lnuld years past except In the increased accommodations \\’.hlrll 'l'l?n
“ rapid growth of the busineas has eallod for. The Ecle

a gigantic show, had not her triple infliction, in the W : g iy o
““maumm Jubilee and the two big fires, exhausted ml\r.(-:n :.-xum.n) [ .lw- ‘,;utl now, as n{ﬂ;lnr{}. ruln: 'nl'l. 't.

Jer oneTgies Cincinnatl 1s to repeat the great Fair of last '",‘ Sk otk clty, the whle “""mm? B ) “'L, ?

P Loalsville, doubtless, alao; and even little Newark, not shipped, on canal boats, barges, and lightes, to the deliver
&4 b i g 5 ing points in New York. The number of eattle daily re

of her manufactures inaugurated in 1872

City of the Weat " proposes (0 ** celebrate ™ the second anni-
yersary of her scorching by a grand Inter-State Industrial

which the Land Owner says is to be the ‘“ crown.
* of that momentous occasion,

ing glory

The building, which will be of a very ornate design, will
occupy & portion of the lake front at the foot of Adams and

Jackson stroets, and will bo 800 feet long by 200 feet wide.

\ The main walls will be 24 feot high and composed of brick
and the center will be surmounted by & dome 160
oter. Thero I8 to boa grand ort
| the center of the building a large
‘ mqln will be placed. With the execoption of the brick
' used in the walls, the entiro superstructure will be built of

§ wdgias,
! feet high by 50 feet in
, botwoen which an

and fron. It is the futention to have the edifice com-

plﬂdby September 1, so that  large force of workmen s
employed and the work s being pushed forward as rapidly

s possible.

In regard to the Exposition itself, the programme will
goon be issued, and it may be sufficiont to state at present
thnt the plan embraces n reprosontation of the products of

(“ “every branch of art, including liberal and fine arts; the pro.
~ eesses and products of every species of manufacture, together
with collections, models, drawings, ete., illustrative of the

sciences.  No more comprehonsive scheme could be devised,

except that it does not include live stock, nor such operations

and processes relating to ngricultura as require to be con.
~ ducted and shown in the opon air. It is intended to be a re-

~ fex, not only of practical art and manufactures as they are
found in this country, but, to a large extent, of those of

- -'dnhgo,ullnw,ninhuhuloudmmom

Chicago are included smong the officers and stock holders,
———

» mm OF NEW YORK CITY ACROSS THE
NORTH RIVER.

mwama and general merchandise constant-
s bwngnonldonxl from New York city is so gmt that
any staternent of the business, by simply giving totals, can
hardly be taken in by those unaccustomed to the vastness of
the commerelal transactions of thepresent day. The money
represented, in the moving merchandise which constitutes
 the basis of the commerce of New York with foreign coun-
~ tries alone, i briefly tol 1 ia the statement that the declared
value of the imports and exports at the port of New York
is apward of eight hundred millions of dollars annually;
‘but in this estimate, of course, the vast amount of freight
which is annually handled in supplying the wants of home
‘consumers a8 furnished by home producers is left entirely
out of the quostion ; sud this, it is safe to sy, is in bulk, ox
s probubly In value, far greater than the traffic directly
- nonnected with the export trade.
 from the highly important arteries of communication
ch connect New York by rall with the north directly and
ice west over the Hudson river at Albany, and thoso whivh
o sume work as between the commercinl metropolis
d States, ns well ag the great extent of
portation np the North river and thence through
other canals, the shipping in the Sound and to
‘south, along the Jersey shore or through the canals in that
vinwaro, Maryland, Pennsylvania, and southern Now
“wo say, from nll these facilitios, all of which
most convenient to land goods on New York plors
e doors of its warchouses : there are tho moro im.
Tines of railways, stretching west and south in every
over the country and all having their proper ter.
w-ﬁm of the North river, whence their | and
d for shipment over the river, or tho
bullt for that purpose. This not
~ but the expenso for transportation
| of the route is great, vastly beyor.d
‘“ﬂlﬂ]mwﬂoﬂo(m distr,nee

. W taken westward, va
bundred cexs coming in on

s one third of this business. As

o ’
Bl L

.”ﬁu, is busy endeavoring to celipse the admirable
S We
4 have been waiting to hear from Chieago, and our cxp«uuon
 jent last gratificd.  Rebuilt from her asbes, the “ Garden

~ Mr. Potter Palmer is president of the company managing
{lio enterprise, und a large number of the leading citizens of

*llnu which are situated to geliver
o Jersey shoro aro the Grie, the
Nich rans the Camden 8 ad Amboy
N.' Jm ',anu.] apd
The 10l,1 amount of

ng out; while at other timos
s all throug tha Bouth even to

kind of merchandise
that, where there is compoting water transportation, by canal

ceived by this road Is very groat, and it has oxtensive cattle
yards at Weehawken, about four miles abave Its main depot
at Jersey city, with a track running there, whenee the cattle
may either be taken by the cattle barges or be driven by
droves across by the ferry landing at 424 street, New
York. As might be expected the cost of transportation
over the river forms a considerable item in the running ex-
penses of the road, not including the extra handling, which
must increase the amount by at least fifty per cont, being re.
ported at §184,514 for the year 1800; though from this sum
must be deducted tho profits of the Pavonia ferry, thoe gross
earnings of which for the sume porlod woere §34,528,

On the barges now used by the Erie company 8,000 bar-
rels, or 80 car loads, of flour can be transported at once. On
some days 200 car loads of flour alone have been delivered
by this road at Jorsey City, For other kinds of freight the
facilities wounld be compnrative both as to bulk and weight,
For o carlond of cut meats, such as hams, shoulders, bacon,
ote., 36 packages is the rule, or fifty barrels of whisky, or
about 1,000 sides of leather, ote,

On the Peonsylvanin railroad, which runs the Camden
and Amboy and the New Jorsoy railroads, nearly all the
freight, and all of that brought by fast expross lines running
over the road, is delivered in New York without breaking
bulk. The cars are run on what are called car floats, earry-
ing eight to ten cars each—four or five on a side—nnd these
are towed over to the depot on the New York sido, and taken
back in the same way. Theso car floats are simply large,
square built, flat boats, and not very expensive; but as the
business of this line and its connections is very heavy, acd
it also includes the Delnware and Raritan eanal, quite an
extensive fleot is needed for its business, which includes
four freight steamers, fourteon towing steamers, six freight
barges, ten car floats, tweniy schooners, twenty.one conl
barges, and seventy seven canal boats,

The Now Jersey Centrul and the Morris and Essex rail-
roads, also large carriers of freight to and from the New
York market, do not run any cars over the river, although
there are several fast freight lines ruoning over the former
road under special contracts, which have their cars floated
over the river by the same means as the Pennsylvania
road, so that they do not break bulk until reaching New
York city. The bulk of the carrying, however, on these
rosds, between New York and the Jersey shore, is by means
of canal boats, lighters, barges, and freight steamers.

It might be supposed that no small proportion of the freight
delivered and taken by these roads would be accommodated or
supplied from the large number of ocean steamers which now
have their landings on the Jersey shore, thus saving the ex.
pense of handling and shippiog over the river; but this is
true only to a very small extent. A very considerable pro-
portion of their outward bound freight, especlally in the
summer season, is furnished direct by canal or steambost
lines from the Intorlor, and substantinlly all that they bring
liore 18 first taken to stores In New York city, or to the bond-
ed warehonses, whence it is subsequently withdrawn to the
atores.  That which is imported in bond for the interior might
thus go forward, but the amount is too small to render ne-
consary any specinl accommaodations for it

Tho total cost of passenger and freight ferringo for the use
of railroads having thele termini on the west bank of the
Hudson can only boe estimated, as these ferries also serve for
the accommodation of a local business, though established
and run mainly for thelr several railronds. There are eight
passengor forvios, with boats rauning on cach at intervals
varying from ten to twenty minutes, Estimating the num
ber of bonts neeensary to carry on this business, or counting
the number of passengers at a fixed price each, we think we
are quits within the mark in considering the cost of passen.
ger ard freight forriage over the North River at fully two

and 7 half milllon dollars annuslly,
- -
THE AMERICAN INSTITUTE FAIR,

Wae call the attention of our readers to the advertisement
in another column, announcing the opening of the forty.
socond Annual Fairof the Ameorican Institate, at the building
of the assoclation, on Third avenuo, between 63d and Gdth
streets, in this cliy, on the 10th of Soptember nest,  ft will
b notleed thata ehange has been made in the manogement
of tho exhibition, and that the nsual communications are to
bo addressed to the general superintendent, Mr. Charles W,
Hull,

We take the prosent opportunity to urge upon inventors
and manufacturers, intonding to contribute, tolose no time in
prepuring tholr exhibits, securing space snd comploting the
necessaly prolimluary arrangements, There Is no excuse
for the steto of chuos which has marked the opening days of

to San , it is obvious | the Fairs of tha past four or five years. Timely notios has
oy earry mugt include almost every | this senson boen given, and it exhibitors do not take advan.

— e ——————

known: it Is, also, equally apparent hu.n of it they must -usrnb-lbn unfinished condition, lessened

advantages, and consequent temporary lack of pablic Inter.

est in the exposition mainly to their own neglect,

- -—
A New Flire Escape.

A new extension 1sdder for enabling firemen and others to
onter and escape from barping bulldings was recently tested
in the City Hall Park in this city. A ladder is set on & foar
wheel truck and is composed of sections rangiog from eight
to twelve feet in length, and stands independently of any
building. The sections are mortised together and fastened
with bolts and pins in a horizontal position. When secared
they are raised perp ndicularly by cogz whesls and ropes,and
the track is made steady by suspended weights that may be
increased at will.  Two of these aerial ladders were experi.
monted apon, the long=st one of whijch reached 125 foet, was
about three feet wide at the base and tapered to eighteen
inches at the top. The rungs werea foot apart, and side
fastenings were arranged to form a rail when the sections
were united. It took seven and s half minutes to place the
apparatos in working position. By means of a block and
fall on oneof the sections, a firoman was hoisted in & canvas
bag to the roof of the City tHall,and afterwards a lead of hose
was carried up, strapped to the joints, and a stream thrown
from the summit of the ladder. The tests were quite sae-
cossful, though rather abraptly terminated by one of the
firomen falling and sustaining severe injaries. The inven-
tlon i the propurty of Mrs. Scott Uda. an Amagjcan Indy,
the wife of an Italian gentleman, and was first {atroduced
in Milan, Italy,

SCIENTIFIC AND PRACTICAL INFORMATION,

NEW STEERING DEVICE FOR WAR VESSELS,

Mr. N. Scott Russell proposes to place the tiller or yoke
under t':e water and connect it through tubes to the steer
ing apparatus. The advantages to be gained by this ar-
rangement are complete protection of the tiller from shot,
the tiller can be made of any length, and the afterpart of
the vessel need not be armored, thus lightening the endsand
lonving & great weight to be disposed in thickening the ar-
mor over the vital parts of the shnp. or increasing th e amount
of coal to be carried.

* NICKEL.

Within the past three years, more especially since the
discovery of practical methods for electro plating with
nickel, the demand for this metal has greatly increased, and
its price has advanced. It has risen from $1 to £3.75 per
Ib., and its expense has become 50 great that a substitate
for it in the artsis now sought. A good substitute, it is sta.
ted, may be found in the metal manganese. Dr, Percy, in
n lotter to the London T¥mes, states that 20 years ago he
made an alloy in which manganese was used in place of
nickel, and the resemblance of the alloy to the ordinary Ger-
man silver was perfect, Copper 73 per cent, mapganese 25 per
cent, makes an alloy resembling Gersan silver, and better
in its qualities, By the improved process of Hugo Tamm,
heretofore described in the SCIENTIFIC AMERICAN, mangan-
ese may be much more choaply produced than nickel.

EXPERIMENTS ON THE RESPIRATION OF FISHES,

M. Quirquand arrives at the following conclusions: 1st.
The quantity of oxygen absorbed is proportional to the unit
of time. 2d. The relative power of respiratory labor in
fishes diminishes with the weight, 8. The rpecies has but
Jittle influence on the activity of respiration. 4. Carpsof
two pounds weight breathe from seven to nine times less
than man, for the same period and unit of weight of living
substance. 5. Fishes bave acutancous respirazion, as recog-
nized by Humboldt and Provengal, but it is feeble.

THERMO-DIFFUSION.

M. Jedderson says, in Poggendorfl®s Annalen, that if a por-
ous body be made in the formof a diaphragm and each face
be exposed to a different temperature, a current of gus is im-
mediately formed from the colder to the hotter side. The
author idwra this phenomenon as entirely differing from
ordinary diffusion, and proposes to distinguish it by the
name heading this paragraph,

NEW WOOD CARVING PROCESS.

M. Lanteigne, says Annales Industrielles, has invented a
machine for producing wood ecarvings at the rate of a yard &
second, and ata cost of about one per cent of those exocuted
by hand labor,  The operation consists simply in passing
the wood between cylinders forming matrices. The material,
it is stated, is not deformed, and greater density s given to it
Ly the pressure, while the sculpture Is as delicate as that
made by the chisel, The process can be used for producing
cornices, furniture decoration, and similar ornamental work.
TRANEMISSION OF PICTIISIS PULMONALIS THROUGH DIGESTION

M. Colin says that, aftor experimenting upon some thirty
animals, he bLas determined very clearly that the idea
that pAtAisis pulmonalis can be transmitted through asing
the flesh of animals affected with tubercular diseases is er-
roncouns. Such maladies are never inoculable through the
dligostive organy, and heneo the employment of the meat of
phthisio anlmals doos not offer the danger generally sup-
posed.

FURIFICATION OF NYDROCHLOBIC ACID,

M. Engel mtroduces, in 1'08 quarts of hydrochlorie acid, 60
to 75 grains of hypophosphite of potash dissolved in u little
wator,  After an honror tiwo the liguid bocomes yellow and
then brown, and a precipitate Is deposited more or less
abundant according to the degreo of impority of the acid,
At the ond of about forty-cight hours, the deposit ceases and
the clear Mquid above ls decanted off and dladlled. The
scld thus obtained Is completoly free from arsonic.
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Wa continne, from ;mggi 17, 1872, tho so
ries of lllunmt.ioun of silkworms which :;:""ll‘;l""“ "‘t‘ onk,
and which aro now bolng acclimated ‘; 9 lu ted Statos,
Our IlNustrations and description mE"‘Jm the fourth An.
nual Report of Charles V. Riley, Stat€ ntomologist of Mis.

souri, A pe
THE YAMAMAT SILKWORM—.¢taon? [Antheraa] Yama-may,
Bombdyeida.)

Gudr-Mén. (w?:'p“::'m e
ative of then ern parts of Japan, It
fe.g;l:::r:‘p::l:anol ank knowh bOlluﬂcal]y as Quercux ser:
rata. s silk is pmdumd in Jarge quantities in its native
country, and already forms a8 ‘_”“dc of export. It has beon
fonad more difficalt acclimatize than the allanthus worm,
and but indifferent sucons® has attonded its culture. Yet
th e are striking exceptons, and in Austrin it has been suc-
cessfully reared in erable quantitios for several years.
It js. withal, so valusble
an insect that further trial
is fally justified. h‘mor.
joa it has been €Xperi.
+ ented with oaly since
1S58,
Mr. W. V. Andrews, of
New York, who has taken
t interest in the intro-
5::5@ of foreign silk.
worms, £ives me the
encouraging information
that, in 1871, nearly 800
cocoons were obtained
from about 1,600 egs, in
the vicinity of New York.
Yama-mai undoubtedly
belongs to the same natu.
ml genus as Polyphemus,
which it closely resembles
in habit and appearance.
Its culture may be carried
on in the same manner as
that of eyathia, and it will
suffice here to point out such of its peculiarities as will guide
in its management.

%__‘5

Fig. 3 —rue yaMa-MAT SILKWORM.

o
o

The egg is rather larger (Fig. 2 shows it of natursl size
and magnified) than that of Polyphemus, less fiattened, and
of & pale straw color with a pinkish tint. It appears brown
from befng morn or less thickly costed with a brown tena
clous gum, which msy be washed off by any uikaline fluid.
The eggs should be kept over winter in & temuperatare never
higher than 40" Fab. When hatehing they should be mois
tened or kept in & moist stmosphere.  Ax in the ease of our
Ameriean tent eaterpillar, the young larva is fully developed
within a month after the deposition of the egg, and passes

The cocoon (Fig, 1) s Inrge, hoavy, and handsome, and
requires o full woek for Its complotion. It is formed within
n single leaf or within several drawn together and attached
to atwig. It is oval and usually of a bright golden yellow
color on the outalde, though nearly white inside. Thoso
raised out of doors are moro groon, while those reised in-
doors are more yellow, and whito gpecimens have already
been produced,  The silk is strong and valuable; it bleaches
well, and may then be dyed; fower threads are required to
moke a strand than in that of mord, and it unwinds with
perfect facility by the ordivary process. It shows its affinity
to that of our Polyphemus by the gum which surrounds it
containing a chalky or calcarcous substance which may be
noticed upon tearing or rubbing the cocoon.

The moth (Fig. 2, male) is magnificent in point of size and
color. The front wings are broadly faleate, and more so in

the winter in a curled.up, qulescent mate within the ege
shell. !

The worm thrives best in an stmosphers that j= cool, moist, I
ond shady, and the heat, if it can be controlled, shoald not
excved 80° Fal. It js a lazy slothful creature, and often rests
for hiours in the position given in Fig. 3. As we learn from
Mr. F. O, Adsms, who has made an Interesting roport on the |
oulturs of this species, the eslor of the more mature worms
20 thoroughly eorresponds with that of the leaf on which
they aaturally feed that they can with difficulty be detected
while clinging, motionless, to the branches and loaf stoms
They are of & beautiful clsar green, with generally two xil
very spots each sido on the fifih and sixth joints, and a pale
yollow line running slong the sides. This line, with the po
sition which the worm sometimes assomes, strengthens the
resomblance to the leaf, and I reproduce a rough outline
(Fig. 4) from Mr, Adams’ Report, which will well convey this
resamblance 10 she reader's mind—the worm belng outlined
ot oo,

The life of ghe worm lasts from 50 to 80 duys, nnd It feeds
an all kinds of oak, but prafers those of the white oak gronp :
Pr. Alexander Wallsen, of Colchoster, England, to whom |
A Indabted for specimens of the moth, and who has exten. |

slvely sxperimented with it, foand that the worm would feed | by welghing, and keoplng the male cocoons In a cooler place | that 25 cuble feet of gas, dally diffused through 67

Also on beeck, apple, quines, white thorn,
Iar (photinia glabra), and chesnut.

Neapolitan med.

the male than in the female. The collar and broad costal

Fig. 2. —TIE YAMA-MAY! MOTH, MALE,

margin are always of an ash gray. The eye spots are sur-
rounded with more or less pink and yellow, white and black,
the black always being on the outside. The broad linesacross
the wings are either wavy and slate colored, with an inner
wavy coincldent shade, or more straight with a whitish outer
shade, relieved Ly a darker and more reddish posterior shade.
The posterior margins are either paler than the general sur-
face, or ornamented with a dark wavy line. The median
shade ncross the front wings is either very distinct and scol-
loped, or obsolete ; and there I8 either one or two such shades
on the hind wings. The species varies, in fact, very much
in the detail of ornamentation, and in general color, being
either yellow, brown, grayish, or olivaceous, and some
specimens much resembling certain. forms of our Polyphe-
mus.

Aceording to the testimony of those who have had most
experience with this species in Europe, coition Invariably
takes place at night, and lasts but a comparatively brief time.
As the moths issue very irregularly and the males are apt to
appear many days before the females, and as it has been fur.
ther ascertained that unless they emerge within a day or so

c/ / A : v/
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Fig. 4. —nesuMnLANeE OF TIE WORM, 4, TO TIHE LEAF

of each other, the soxes show Httle afMnity, it is best to retard

the mals eosoons, This can bo done by first s parating them

than those of the fomnle

From the teregolog 1t s evident that, while yama-m

tho most valuable silk producer next to moré, It is noyerthio.
lean vory difficalt to rear. It cannot well endure & hieat be.
yond 80° Fal, and will doubtless thrive best in the mory
northern States, for it will bear a modorate amount of cold,
oven bolow freesing polnt, for brief perlods, with impunity,
It is invariably single brooded, and runs n longer course of
life than any of tho othor species treatod of, The hatehing
of the cgga must bo retarded till the first onk leaves (the
buds of the post onk nre among the carliest to swell, but
some spocies of the black osk group, especially the laurel.
leaved osk, leaf out first) put forth; and moisture, which is
prejudicial to tho mulberry silkworm, is grateful to this one
at all timex. T have already said that the embryo larva is
fally formed soon after the egg is deposited. Now all oy
cggs, o far, have been obtained indirectly from Jupan ¢la
Europe, and in the transit they must necessarily be subjectad
to too much dampness und confinement, too great

from heat to cold, and the
reverse, and the vitality
of the young worm thus
impaired. Mr, Andrews
believes that to this fact
must be attributed much
of our failure in this coun-
try, and I fully cuneur
with him. 1In this coun.
try which, compured with
Europe, is o rich in onks
nnd in the large silk-pro.
ducing insects #o0 closely
allied to  yama-mai, and
which is so varied in cli-
munte, we certainly ought
to meot with better suc-
cess than onr European
friends; and until we
procure eggs more direct.
ly, or obtain them from
insects reared inthis coun.
try, s0 ns to preserve
them in uniform and fa-
vorable conditions, it cannot be said that we have taken the
proper steps towards acclimating it.

Fig. 1.—Co000N OF TR YAMAMAL SILKWORM.

*
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A Common Senso Declslon.

Chancory procoodings were lately bagun in London by the
proprietors of a woekly newspaper entitled TA¢ fron Trade
Cirenlar (Ryland’s) to stop the publication of another jour.
nal entitled Griffiths’ Tron Trade Oireular, The Viee Chan-
cellor delivered the following judgment: This is a motion
for an injunction against the defendant to restrain him from
continuing to publish a paper under the name of The fron
Tsode Cirewdar, and the motion Is made on the gmnad that
the plaintiffs are the proprietors, and have been so for eight
vears past or thereabout, of a publication, published every
:\':\r-m]n.\-, which is entitled 7% fron Trade Cirowlar (By-
Now, the doetrines of the Court upon this matter
are very plain,  When n namo has been used and appropri.
nted, whether it be the name of a nowspaper or & book, or &
mark on an artiele produced for the purposes of trade, the
person who first uses or appropristes the name or mark Is
entitled 10 prevent any other person using the same mark o
pame, Therefore (by way of illastration), nobody could be
i permitted by the laws of this country to start o newspaper
in London to be called the Times, becauso that is alroady sp
proprinted and han long been appropristed by the proprie
tors of that well known paper. 8o with regard to the Sef-
urday Review, which ix also o well known nsme; nobody,
therefore, could be permitted to bring out a new publica-
tion to bo published weekly ealled the Saturday Retiew, be-
ontine Lhat namo Is alrendy the property of other pursobs.
Judgment for the plalotiff,

- -

Innd’s)

Erveer or Streer Gas ox Tnges.~Experiments have
beon Iately made, in the Botanleal Gardon at Berlin, as to the
offocts of ordinary ges on vegetatlon. Gas was conducted
through pipes to the roots of varlons trees continuoualy for
The yrinelpal conolusion arrived ut was
0 oubllo foes

of sarth, I sufBcient to kill treon of any specios, and th yoze

poveral montha,

1 Ing qulckly the more compact tho upper layer of noll,
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IMP; OVED PLOW,

The pﬁndpﬂ adyvantage elaimed for the Invention ropre
sentod fn the accompanying engravings conslats in tho ar

]

from the Delaware shall be as eagerly sought for, and, indeed,
{rival in the employment of the commerco of the world, the
{ far famed productions of the shipyards of the Clyde. With

ont of the plow stock, which Is so conatructed an to | every resourco of material, machinery, and skilled labor
b!ﬂd“’ connected with any desired form of blade, For abundantly at our commund, there seems no obstaclo to the
on cotton and other farms whore varying patterns of | speody fartherance of an industry than which none bids

Jowaliaros are necessary for different purposes, the econom.
feal value of this dovice is obyvious, The farmor in purchue.
tlils plow nead only procure in addition thereto a suita-

Dlu selection of blndes, with one of which he I at once fur.

aished In the efficient form of turning plow

\which constitutes o portion of the complete

{mplement.

In Fig. 1the blade and standard aroshown
conpected, and in Fig. 2 the same are repre.
sonted separate in order to represent the
mode of attachment, The beam and handles
are of the usual description.  Tho standard,
A, conslsts of a singlo bar of iron madeinto
a loop with two diverging arms. One of the
Jatter in bent forward edgowise, and both to.

thor sot ua bracos,  In securing them, the
forward arm passes through and the rear
arm I8 bolted to the side of the beam, Two
or more holes in either branch allow of the
sdjustment of the angle of beam and stund.
ard to suit plow blades of different curves,

The cast turning plow is made with a
shoulder, B, on the under surface of the
mold board, and its under face rests on
the front side of the loop of the standard, a

m, C, fitting in said loop. The ob-
ject of the shoulder is to give the backward
inclination to the mold board, and the pur.
pose of the projection, C, Is to assist a bolt,
D, in uniting the mold board and standard
immovably when needed for service, This modifieation of
the mold board cnnbles cast plows of any pattern or size to
bo adjusted to (he standard, the latter of course varying in
sizo, nccording to the power to bo applied. A saddle with
jts under surface, modified as the mold board just deseribed,
1410 be used when a wrought mold board turniug plow is to be
employed. 1In this case the saddle, on which is a land side,
jsintroduced between the mold board and standard, aud the
smme bolt passes through and secures all parts.

Among the additional advantages claimed for this device
are that it ix universal in its uses, is an efficient turning
plow, and an excellent standard for a subsoiler. It can also
be made at as low a price as any other good plow. The in.
ventor is n farmer and has thoroughly tested the plow on his
farm for n period of two years with uniformly good resnlts,

Three patents cover the improvement, the latest of which
1o dated Oct, 29, 1873, For further particulars regarding
sale of rights, interest, etc, address the inventor, Dr. F. M,
MeMeekin, Orange Spring, Marion county, Fla,, or Bent,
Goodnow & Co., 84 Washington street, Boston, Mass.

IRON SHIP CONSTRUCTION.
The progress of iron ship constraction in this country has,
of late, advanced 50 rapidly asto engender a reasonable hope
that the time is not far distant when American-built vessels

e CT L T T )

.
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fulror lnrgely to augment one natlonal prosperity ; and if the
owners of our morchant murine will, by their substantial en.
courageimnent, fostor tho enterprising spirit now manifestod
by many leading fiems, there romaing 1ittle doubt but that

Fig . 1

THE UNIVERSAL STANDARD PLOW.

our aow dilapidated commerco will soon regain if not exceed
the proud proportions which it had attained before thoe out.
break of the war,

In the following description, though necessarily brief and
general in detail, it is proposed to give an outline of the me-
thod of proceeding with the work of building iron ships,
We are indebted for the facts and illustrations to a new vo.
lume, recently published by Messrs, John Wiley & Son, of
this city, entitled ** An Outline of Sbip Building.” The book,
wo may hero remark, is o thorough and careful exposition of
the whole theory and practice of the subject to which it is
devoted, and emanates from the pen of Assistant Naval Con-
structor Theo. D, Wilson, U.8.N., an officer of well known
experience and ability.

PREPARATORY WORK.

As soon o the drawings have been completed, a model of
the ship, on a scale of half an inch to u foot, is prepared, on
which the general arrangement of the edges and butts of the
plating, the directions of longitudinal work, deck lines, etc.,
aro marked. Simultaneously, the laying down of the ship
is proceeded with, that is, the different parts of the vessel
are delineated in their full size upon themold loft floor. This
completed, the lines, to which the angle iron frames are to
be bent, are transferred to boards prepared for the purpose
and razed in. There are two of the latter, each being large
enough to take the midship section, the fore
body being transferred to one and the after
body to the other. In order to show these
lines more clearly the upper surface of the
“shrive" or shriving braids, as they are termed,
is covered with a composi.
tion of lamp black size and
water, Beside the lines to
the outside of the frame,
the position of the plate
edges, diagonals, level Jives,
hights of floors, beam ends,
ete., are also marked upon
the boards, which are then
removed to a place near the
< furnace in which the angle
irons are heated.

BENDING THE ANGLE IRONS
for the frame is the first
operation.  The leveling
blocks or bending slabs on
which this is done are made
of cant fron, the upper sur.
& face belng straight and out
| % of winding, and perforated
with holes placed at inter.
vals of about six Inches,
The line to which the frame
is to be bent is tranaferred
from the blackboard to the
slab by means of a soft iron
bar, known as a * set " jron,
which is bent to the line
on the board, has the bovel
ing spots, ote., marked upon
it, and is then removed to
the slabon which the curve
in drawn snd the spots are
marked, Aftor the bend-
Ing and beveling are com-
pleted, the angle fron i al-
lowed to eool, and Is then
tukon to the blackboard
and tried to ity curve, any
unfairness or alteration of

4
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form. which may exist, belng set right,  The holes are next
hed and n final teial of the curve finishes the work,
KERL, FTEM, STERN POST, AND NEAMS,

While the frames are being prepared, the keel is proceeded
with and temporarily put together on blocks alongside the
dock or glip where the ship is to be built. Afteritis set up,
the framo statlons are paintod upon it, when it is taken apart
and agaln put up permanently and riveted in proper position,
The wtem of an fron ship is generally s prolongation of the
kool; the fron stern at present in use in ordinary iron ves.
wuls is simply a curved wsolid bar of uniform
section, or nearly wo, generslly forming the
contour of the bow. In warvessels, the first
thing to be accomplished is to give to sucha
stem the support of all the bow, bottom pla-
ting, and armor plating, to deliver a horizon-
tal blow, and for this purpose all such pla-
ting is let into the substance of the stem,
abutting squarely against the fore side of &
rabbet. The stems of all the English iron-
clad frigates are formed of the best scrap
iron under the steam hammer. They were
bent on beveling slabs used for forming ship
finmes as above described, o coke fire being
made aronnd a length of about eight feet at
a time. When the heat was sufficient the
fire was removed, snd the bending effected
by means of wedge sets, tackles and crabs,and
other like applisnces. The operation was
repeated until the whole length was brought
to the required shape.

The sternposts of iron ships admit of the
same variety as keels and stems, Solid bar
pusts are now used, being scarfed or welded
to the kesl in th same manner as the stem
is #ecured,

The form of beam now commonly employed, especially for
uppor deck beams, is known ns the Batterley patent welded
beam. Up to 12 inches in depth, it is rolled in one piece;
nbove this dimension, the bulb Lalf is rolled separately from
the upper or T half, and the two are welded together along
tho noatral axis of the beams. While the frames and keel
of the shipars in progress, beam molds, with the spring and
length marked upon them, are given to the workmen to guide
them in making the beams. The processes of bending and
straightening the latter are performed by means of screw
presses worked by hand or hydmulic power, the metal
being cold. Informing the beam knees the ends are theonly
parts put into the fire, and the plan adopted in nearly all in-
stances is to split the beam arm for a short distance, turn
the lower part down, and weld a piece of plate iron in.

punc

FRAMING,

When the keel has been fixed in position on the permanent

blocks, the frame amidships is first put up, and the work is
continued fore and aft simuitaneously. Stages are then
made around the ship at different hights for the purpose of
proceeding with the plating, the latter operation being com.
menced as soon as the frames are regulated and secured in
place,
In the meantime the floor plates, shown in the engraving
Fig. 1, on the inside of the vessel nearest the keel are pre-
pared, and holes made in their upper edges for the reversed
bars. The riveting up of the latter and the floor proceeds
simultancously, as, indeed, now does all the work connected
with the construction of the ship.
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‘ PLATINO.
A strako s & breadtl of plank, or, in fron vessels, plating
~ wrought from ono end of the ship 10 the other. According
to the plan now in general use, each lllurna.!o atrake s
worked directly on the framos and the intermedinto strakos
ﬁm- an oater layer, vach of which overlaps the edgos of the

two adjoining strakes, This will be rendered clear by a
".,. at t!:‘ soction of the exterior plating, as shown in

Fig. 1. Tho lowest strako is gonemlly an insido strake and
f first put on, the work belng continued upward, After
holes have bocn punnbod onch p)l\lﬁ is curved by passing it
through rolls, and Ia then put in place snd temporarily
socuted,  Pivces flling up tho space betwoon the frames and
ontalds strakes, called **liners,” are fittad aftor tho plates
aro prepaced and fixed. While the plating is thus proceeded
with, the work on the interior of the ship is also advancing;
thie riveting of the roversod angle irons and toor plates being
completed, the beams being got in and fastoned, the deck
and hold stringers being fitted, fastoned, cto, The cdges
and butts of bottom plating ara genorally double chain rivet.
od, but in some cases treblo chain rivoting is employed for
batt fastenings.
FINAL OPERATIONS,

The deck planking is of wood, almost invariably, tho
planks being usually secured by a scrow bolt driven down
from above with & nut undernoath the jron deck. Wator
tight bulk heads, in iron vesscls, are always placed trans.
vorsely, and in some cases longitudinal divisions are employed
in addition. In many stenm ships the longitudinal bulk
hoads enclosing the conl bunkers are made watortight,

After working about three fourths of the outside plating,
men are set to work closing up the joints, reaming out un-
fair holes, otc., preparatory to riveting. The latter is done
by piece work, a set of riveters being two riveters, a holder
up, and two boys to carry the rivets. Care is taken that the
holes are well filled and the points of the rivets flush with
the surface of the plates. When this work has advanced to
some extent, caulking of the butts and edges commences, the
closeness of the joints being firat tosted by trying to insert a
thin stoel blade at various points, Lastly the painter follows,
and the vessel receives contings of red lead whicl prevent
oxidation of the finished portions,

BRACKET PLATE SYSTEM OF FRAMING.

In Fig. 2 is represented a section of H. B. M. frigate
Bellerophon, showing a system of framing universally used
in the construction of heavy armored vessels in Europe. It
hos been recently introduced ia this country and has been
first employed in the torpedoboat now in process of construc-
tion from the designs of Admiral Porter at the Brooklyn
navy yard. The difference in the mode of construction is
apparent by a comparison of the two illustrations.

Prevention of Artisans' Discases.

In & recent lecture by Dr. Mapother, on the subject of the
prevention of artisans' diseases, he said that the special dis-
eases which ili regulated trades induce may be placed under
three classes: 1. Those due to the entrance of dust into the
lungs: 2, Those due to slow poisoning: 3. Those which con-
strained positions or overwork in close rooms engender.
Stone cutters suffer from lung affections by inhaling minute
particles of stone, which irritate the lungs and excite in.
flammation. Tae workingof flax is also very detrimental,
giving rise constantly to asthmatic complaints, At paper
works the teasing of the shoddy, and at marine stores the
picking of rags, create a most stifling and hurtful dust., The
remedy for dusty trades was, first, to use o respirator which
would filter the air. He had devised one some years since
which was found to be very effectual, and cost only a few
pence. It consisted of a wire gauze covering the mouth and
nose, lined by a layer of cotton wool a quarter of an inch
thick. Other remedies were ventilation by means of McKin-
nel’s tabe; the action of steam fans; and the peremptory
exclusion from all lubor requiring vigorous muscular and
breathing efforts, of persons under eighteen, whose organs
up to that age sre not strong enough to resist ill-usage.
Having referred to the diseases which occur among those who
work with lead, copper, mercury, phosphorus, and arsenic,
and the chemical and mechanical appliances for their pre-
vention, he alluded next to the case of seamstresses. Weak-
ness of sight, from over-use of the eyes. with Ladly arranged
light, and indigestion, from bad and hasty meals and long
sitting in a close room, are diseases which have been com-
monly observed among needle workers, who number i
Dublin between reven and eight thousand. >
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The Telegraph In Austria,

G. B. Prescott Esq., the electrician of the Western Union
Telegraph Company, says, in the Journal of the Telegraph,
that in Austria « telegraph system constructed differontly
from any on the continent is found.

In France, Belgium, and North Germany, cross arms are
not used, the insulators being fastened direetly to the poles,
Eut in Austria the cross arms again appear. They consist of
round sticks of wood, of about three inches in dismeter, ap.
parently the natural timber with the bark taken off, and un-
painted. When many wires are carried, two poles are used,
which are joined together at the top and separated at the
bottom about five fest, thus forming what the English call
a8 A pole. The cross srms are alternately fastened upon
each eide of the pole, as they arein England, a preferable
Pian o ours, where they are all placed on the same side. In
Vienna the wires aro earried on iron poles, no underground
wires being employed either here or in any part of Austria.
The pols Is made of cast iron,and is very ornamental. It con-
sicts of an iron column about twenty feet in hight and one

At the top of the column a horizontal arm extends about
two feet on oither side, and from the onds there oxtend two
vertical shafts fifteen feot In hight, thus constituting an
iron column with two branches, resombling a candlestick
holding two candles, The two upper shafts support eight
iron crosas arms, and each crosd arm carries oleven wirss, so
that eash pole carrion olghty vight wires, The poles are
about ono hundrod and thirty feet apart. The Goyvernment
has only one office in Vienra for transmission of despatehes,
but it Ling oloven offices at which messages are takon in, and
from which they sre sent to the transmitting office by mes.
sengors, There is a private company, however, the
“ Wiener Privat Telegraphon,” which has about sixty sta.
tions In Vienna and forty in tho vicinity,

Tho Austrian territory is divided into two telographic
gonen.  The chargo to the first is 40 kroutzers, and to the
second, 60, The male operntors receive from 600 to 1,000
guldens or floring (8300 to §5.9) per uonum, The female
operators from 250 to 860 florins (from (§120 to §175) per
annum,  In addition they both recelve half o kreutzer
(quartor of & cent) por messnge as o commismon for their
work when employed on the Morae, and threo quarters of o
Kreutzer on the Hughes,  The number of employces to do
glven amount of work s always strikingly greater in Europe
than In America.  Thore is none of that hurey and bustle
which we see at home, The Director Goneral comes to his
office at 12 or 1,and gots through at 3. In the offices, every-
where and at all times, everybody smokes. In Vienna they
are building o splendid telegraph office. ‘I'he walls nnd
roof are already up, nnd they are now at work upon the in.
terior. The building la five stories, and is built of stone, re.
sembling the Nova Scolin freestone but of n botter quality,
and highly ornamented. In front there is a sculpoured
figure of Pime and a group representing the telegraph.
The building will cost 800,000 florins, or £400,000, It is
square, and has an Inner court also square, and admits light
from four sides, without and within, The operating room
ig on the top floor, and occupies three sides of the building,
On the opposite side of the strect they are crecting a splendid
exchange and, adjoining it, a new post office. These ure to
be connected with the telegraph by a pueumatic tube, and o
pneamatic tube will also convey the messages to the opera-
ting room from the receiving office,

Proparation of Chlorates for usc in Callco Printing,
It has heretofore been customary, in preparing the yarious
chlorates, to first decompose the chilorate of potash with tar-
taric acid. The cost of the latter, however, made them more
expensive than the chlorate of potash from which they were
made. Schlumberger now uses the sulphate of alumina
for decomposing the potash salt, thus forming chlorate of
aluming and alum, and from the former the other salts may
be obtained, not in a state of purity, to be sure, but suf.
ficiently 8o for printing. Ammonia, lime, baryta, soda. and
even aniline, areable to decompose the chlorate of alumina,
and combine with the ¢hloric acid to form chlorates.
Chlorate of ammonin is obtained by precipitating the alum-
ina with ammonia or carbonate of ammonia, and filtering.
The solution will contain chlorate of ammonia with a little
suiphate of potash and sulphate of ammonis, so that we
find that Schlumberger’s chlorate of alumina must contain
also some alum.

Chlorate of lime is obtained by precipituting the alumina
with milk of lime; and since sulphate of lime, which is
formed at the same time, is almost insoluble, it settles and
leaves the chlorate of lime purer than the ammonia salt.
Chlorate of Laryta is made in a similar manner, and is the
purest of all, for caustic baryta precipitates all the sulpharic
acid present in the alum.

Chlorate of aniline contains also very little of the sulphate
because of the insolubility of sulphate of aniline, and only
the chilorate of aniline and a little sulphate of potash re-
main in the solution.

This preparation of chlorate of aniline without tartaric
acid, seems to be very important in an economical point of
view, since aniline black is now prepared from chlorate of
aniline.

The chlorate of alumina is very acid and dissolves corsid-
erable hydeated alumina ; hence its formula is uncertain. It
also di: solves magnesia, and in this way a mixtare of chlo-
rate of slumina and chlorate of magnesia is obtained which
Is useful in printing with camwood.
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CAT'S TATL PAreR.—Among the novelties at the late Ly-
ous exhibition were certain products obtained by M. Dupont,
of Nismes, from the reed mace or cat's tail, a plant which is
very abundant in marshy districts, and which has been util-
Jzed for mats, chair bottoms, baskets, ete. M. Dupont pre-
pares the fiber by first boiling the cut and dried leaves sey-
eral hours in an alkaline solution, then pressing them between
rollers and washing. A specimen of yellowish, very fiberous
paper made from the plant was exhibited. The fiber is yel-
lowish, but it can be easily bleached, and takes dye colors
readily. Some specimens of ropes and cords from this fiber
were also exhibited.

—_———— e

TragacasT Muotuaoe.—Take of powdered tragacanth,l
dram ; glycorin, 6 drams; water, enough to make in all 10
ounces. Rub the tragacanth in s mortar with the glycerin
and then add the water, This will produce a mucilage at

once of excellent quality.

S -t -

How 710 CLEAN Boxes. —Soda ash, 1 1b, ; lime (burned) 3
Ib.; hot water, 3 quarts, Mix ,und soak the bones for 24

hours in the liquid; wash them thoroughly and bleach

foct dinmeter, The lower ond is serowed to n stone base,

Correspondence,

The Diurnal Variation of the Magnetie Naodle,
To the Bditor of the Scientific American : s

beon o perplexity to land surveyors, | - mscortain,

from any authority I have ever’eoullud?:ﬂ‘w
per hour to make for it. I ean only learn that the needls
changes fror sast o west about fourtesn minutes between §
o"cll).ck A. M.b::d 2 o'clock P. M. o supyly this defiei

of the text 1ks, 1 have experimen :

with the following results: 5 s
My experiments were mado witha surveyor's transit, with
a five inch noedlo, read with the aid of maguifying glass,
An the forlowing table shows, thors Is a grest and unreliable
Inck of uniformity in the hourly change, both in the differ.
ent hours of the same day, and between the same hours of
different days,

By reference to the table, it will be seen that from 8 tod
A. M, on May 16 the change was castward, shiie, d

the same lour on the 17th, it was westward. On the 16th,
from 9 to 10 A, M. the chiange was westward, while during
the samo hour on the 17th the chunge was eastward. On
17th, butween § and 4 P M,, the needlo made s sudden
chinngo westward, aftor it had commenced to return east-
and u like occurrence took place on the 16th, between 5 and
(P M, On the 16th, the needle begin to retarn enst be-
tween 1and 2 o'clock P. M. On the 10th, it did not begin
to return tll botween 2 and 8 P, M. : and on the 17¢h, it be.
gon returning to the east between L and 2 as on the 15th,
There were no local eauses to make the difference in the
changos during the snme hours,  The weather was through-
ont the three days alternntely sunshine and clouds, warm at
noon nnd cool ut morning and evening.

AM,

)Iu& 15th, May 10th, May“17eh.
§100.0f st Vost
tofo'cloek _—— 10 63 infnaten. 1710 81 minutes,
Sto10 —— Vin L Vin 12){. L2
Wion » —_—— 112 o = Vin 1.1“ g
. Weat ont eat
1to1ge 11n m)ivml:mln in 7.'-w o (&4 ln% I
LML on
Wtol * 1710 18 \Voa':. 171n19 b 2 l'lngc" (
(7]
1wg % l'laﬂlh t“ 1#in 40 “ 1I|n,-,f" .
2ton ¢ 1in12 ‘:l" ¥ iu iwm L )"l;';l" ”
Stod 171n mg "' in m‘:“ 2 1 lnvg“')
AN d
dt08 Vin 10 n = 171u I\)y“t "' l'lngf;l o
all
Stod 1in 7 o lllnﬂ" ()“ 17in 40 =~
Gto7 —— —_— l'lazl‘l“ -

Are there any relinbly recorded observations to guide s
surveyor in the hourly change of variation?
Rocleville, Ind. Jxo. T. CAMPBELL.

The Effect of Electricity upon Metals,
To the Editor of the Scientific American :

The deterioration of metals is of interest as an cconomic
question, as well as a fit subject for scientific research. As
the health and longevity of human life have been promoted
by intelligent effort, so also has it been deemed possible to
resist the destructive influences which attack the metals that
enter so largely into every department of industry. Of the
various agencies sought toantagonize the oxidation of metals,
especially iron and copper, none presents more interesting
phases than electricity. Almost in the infancy of electrical
discoveries, it was ascertained that galvanic action, in some
unexplained manner, exerted a protective influence apon
one metal at the expense of another when both were plunged
in the same solution, effectually checking all oxidation of
the protected metal, even under circumstances that would
ordinarily suffice to rapidly destroy it.

A saline solution attacks iron or copper; but if a piece of
zine be attached to either, it is preserved, while the zinc is
consumed. It was upon this principle that Sir Humphrey
Davy based his plan for the protection of iron and copper-
bottomed vessels from the action of sea water, a plan, how-
ever, which has not been found practicable for reasons which
do not affect metals under other conditions. Napier consid-
ers the application of ziac to iron a barrier to corrosion :
“* Not only as a coating but from its more electro positive
character, it protects it by a galvanic influence ” Upon this
sabject, Faraday asserts that *zinced iron would no doubt
resist the nction of sea water so long as the surface was
covered with zing, or even when partially denuded of that
motal: but zine dissolves rapidly in sea water, and after it is
gone the iron would follow."” The same writer says: ' As
to voltaic protection, it has often struck me that the cast iron
piles for lighthouses or beacons might be protected by zinc
in the same maonner that Davy proposed to protect copper
by iron.” Faraday's hint has been acted upon by the British
Goverament, and perhaps by others, in the protection of
the iron eables with which the buoys are moored in the Eng-
lish Channel and various British sea ports. M. Van Beck
observed that a copper vessel, filled with sea water for forty-
geven days, connocted voltaically, by means of a platinum
wire, with a plato of iron plunged in the same liquid, was
preserved from all oxidation. De La Rive says: * A metal,
copper, for example, may be protected against the corrosion
exerted upon it by an acid or a saline solution, such as sea
water, by associating it voltaically with a moro oxidizable
metal, such aszine.” M. Schinbein demonstrated, by a na-
merous sories of experiments, that iron and copper oxidize
in air, in water, and in a saline solution, as well when they
are in contact with sine as when they are not so, it thero s
1o electric current: but that as soon as there is one estab-
lished, the negative metal {s no longer oxidized. Dr. Schorm
found that iron plunged in nitric acid becomes negative to

them,

untreatod iron, and acquires a singular property enabling it

The diurnal variation of the magnetic needlo has alwayy A .
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the sction of the strongest acid; commenting upon
the editor of the ScIENTIFIC AMERICAN (March 16, |
aseribes tho result of the experiment to electrical action <
anticipates that *“investigation may give as somo new
‘on the subject of electrolysia.”
~Having thos based tho statoment of thin protective prin
Je upon the highest authorities, I will enter into the con
of a phenomenon as valuable in the practical arts
'-uh Instractive to the student and scientist: yet, unfor.
m s & distingaished writer has aptly expressed it,
J . 'DW **has occupled the attention of practical men for
"~ galongtime: it isone of high importance; novertheless there
S yet to be a great deficiency in our knowledge of llu
- mof this influence, and how and whon it is effective.’
& The object of this article is not to attempt an explanation of
the unknown ot to develop & new theory, but rather to invite
= attention to a principle in Nature which may be made of
utility in many ways when better understood.
" One new feature, not mentioned in any of the text books,
|- has beon developed by a single experiment which any of the
F 1 readers of the SCIENTIFIC AMERICAN can try. It has been
found that instead of making the metal to be protected one
of the clements of the voltaic combination, it may be made
simply the conductor of a current generated by an iadepend-
“ent battery. Immerse a sheot of copper in a saline solution,
and, instead of attaching zinc to the copper, connect the
Jatter by wires to the poles of an ordinary galvanic battery ;
the result is that, =0 long as the electric current is main.
tained through the copper, the solution in which it is plunged
is inert and will not attack it. This only corroborates, more
forcibly than ever, tho conclusions of the SCIENTIFIC AMER-
1cax and the other authorities quoted, that these phenomena
are attributable parely to galvanic action ; and it widens the
field for futare investigation. J. L. Warre.
St. Louls, Mo.
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Estimating the Power Transmitted by Belts,
To the Editor of the Scientific American:
On page 257 of the current volume of the SciENTIFIC
! AMERICAN, you give two rales for estimating the power trans.
mitted by belts. Not long since, some experiments were
3 made, in & large woolen manufactory, to determine the
amount of power consumed in working the machinery in
i several of the departments of the factory. Selected from a
) large amount of data obtained, the following, relevant to
) the subject under discussion, will, I trust, be found of inter-
est to very many of your readers; and the importance of
your hints in relation to the employment of & dynamometer
ought to be placed, by it, beyond question:
From a 46 inch pulley, an ordinary horizontal 8 inch belt
) drives a counter line about 40 feet long, by n 20 inch smooth
dron pulley; and from pulleys on this line, the picking
machinery and fans for drying wool were driven. The 8§
inch belt having been thrown off, a similar 8 inch one was
X ‘employed to drive from the 46 inch pulley In nearly a ver-
P tical diroction to the 24 inch leather-covered pulley of the
. dynamometer, about 0 feet distant from center to center,
From the driver on the dynsmometer (also leather-covered)
= 50 Inch new double belt ran on a 20 inch iron pulley, about
§ 12 feet distant, on the counter line before mentioned, rising
atabout an augle of 30°. The new belt was put on with
clkmps and was considered tight. It transmitted, . ithout
difiiculty, 18'0 horse power at a speed of 1,180 foot per min-
ute.  Adding 2:10 horse power, the belt slipped so that speed
could not bo obtained. Threo inches wero then taken out,
the belt becoming quite taut, not more so, however, than is
quite usual on woodworking machinery. It would then
transmit 1727 horse power without any appearance of slip
whatever, By the formula given, the 8 inch belt would be
g mted at 3'870 horse power. By actual test it was found
i “equal to more than four times the estimate,  An 8 inch belt
could not be made to drive from the dynsmometer on to the
20 Inch smooth iron pulley on the counter line, By the sumo
formula, a 6 inch belt would be rated at 2'58 horse power,
and a double belt at 8'8 horse power (adding one half for a
double belt), The common millwright's rulo in this instance
8 much nearer the truth, and that estimute, 822 horse pow-
or, In lows than ons hll!'ﬂw power actually transmitted.

. Tha best ponsible conditions under which & belt can bo wed
: in when ru  horlzontally, with the draft on the under
tido of the pulloys, and, of course, the slack or sag of the

plug a little more of the circamforonce

Longth, Is slways in difficalty without
A. M, BwAn,

> A Mallstorm at 8¢, Louls, Mo,
T the Editor of the Scientific American :
sovere hail and nln\plorm took place here on May 18,
All day the weathor hud boen sultry, and st abont
M, the thermometor registerod 86° Fah, Just then,
to !ﬂﬂa and woon the hail came pelting down thiek.
faat, with an occaslonal heavy dash of rain. In eight
ometer fell 24%, and, in twenty-five min-
ometer wis at the maximum of 85°, 1t foll
come from the southwent,
ond raln,  The wind was
began, but suddenly
then to the northeast.
. nary slge; one
p pound when It fell, for it welghed U4
ftor the storm was over. At the time It
I mnml B4 Inchen wide by 1§ tlochen thiek,

The Concentration of the Sun's Heat |lu-

Earth’s Surface,

To the Editor of the Sesentific American

On page 300 of your current volume is illustrated a theory
on the above named subjeet, In which it is claimod that the
atmosphere ncts as 8 concavo.convex lens, by which the
sun’s rays are concentrated upon the surface of the earth
To my mind, this cause is quite insufficient to produce the
great difference of t« mperature between the higher and low !
er strata of alr, and for these reasons: The extent of
the atmosphere above the earth’s surface (supposed to be 50 |
miles) on all gldes, viewed in its ratio to the earth’s size, In |

ns 1 to 80; hence the earth car obtain no more rays of solar

heat with its atmosphere than it would if 5 were added to
its diameter and it had no atmosphere; and this would be
quite insignificant, If the depth of the atmosphere bore
anything like the proportion to tho earth’s size as it does in
the illustration to the article, the case would be quite differ-
ent. If the writer will draw his figure in true proportions,
he will see at once that the heat rays have so very short a
distance to traverse, after being refracted, befare they reach
the earth’s surface that their convergence is imperceptible.
I see no more mystory in the accumulation of heat on the
surface of the earth than I do in the accumulation of snow-
flakes there.  While in mid.air they are not arrested, and
this is precisely the case with the rays of heat; thoy accu.
mulate only where they are arrested by somo more or less
solid substance.

The low temperature of lofty mountsins has sometimes
been attributed to the rarity of the atmosphere through
which the rays pass, by which the heat fails to be Intensi-
fied, as it is supposed to be in some mysterious way when
passing through denser air; but I think a more probable
cause is simply that, so very small is thearea of space where
the rays are lodged, being surrounded by so vast a body of
cold air continually floating upon it from all sides, the heat
is carried away as fast as it is received ; but on lower ground,
where the rays are being retained for thousands of miles on
the same plane, the heated air simply moves from one local-
ity to another, the mass remaining nearly of the same
temperature. The clear atmosphere is evidently not percept-
ibly warmed by the passage of the sun's rays through it,
but rather from its contact with the earth and solid substances
on its surface where the rays are arrested ; and thus, as this
heated air rises constantly, mingling with cooler air above,
there is secured the most beautiful system of circulation
which even the Infinite Wisdom could devise.

Milford, Mass. E. Browxs.

Horse Power,
To the Editor of the Scientific American :

Seeing a communication on page 820 of your current vol-
ume, on the power of horses, I am reminded of some notes
which I took of the work of a pair of horses cutting wood at
a railroad station. They weighed 2,000 pounds, 1,000 each,
and worked on an endless bed power machine, such as is
used in New England for threshing grain. The bed was
raiged 50 as to incline 83 inches to the foot, and ran at the
rate of 105 feot per minute, making o rise of 28} feet per
minute,which of course is equal to 2,000 pounds falling 283
foet o minute, which would muke 57,000 foot pounds per
minute, including friction, which in that class of machinery
would be enough to make it up to 66,000 pounds, the stand-
ard of two horse power. This amount of power would cut,
with the ordinary sawing arrangement, 15 cords of mixed
wood (hard and soft, 4 feet long), 2 cuts, in 10 hours and do
it day after duy,

The horses wero not harnessed, but merely tied by a halter,
so that it was actual weight that drove the saw. It was so
good an illustration of the power of & falling weight that,
boing very much interosted in such matters, I took down
the figures, thinking that they might bo of use or interest at
some time, s a eriterion to judge from in workiug or using
the power of the horse. W. AL

®
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Boller Explosion at Syracuse, N, ¥,
To the Editor of the Scientific American:

I wish to remark upon the canse of a disastrous explo-
wlon which ocourred in our city on May 5, 1878:

The boller was n portable one, of sbout 10 horse power.
It was about 10 feot long and of 30 inches diameter. It had
24 three inch flues, and n furnace 3 feet 3 inches x 2 feot 1
inch, with n water bottom. The Inside shoeets of the fur-
nnco were b of an Inch thick, of un excellent quality of iron,
The entire outalds firobox and shell were of § inch fron, of &
poor lamellar crystalline strocture; the quality, however,
was no worse than I8 usually used for the outsides of such
bollers. The stay bolts in the furnace, crown sheets, ote.,
were insufficiently riveted over on the inside, which was the
only defect of workmanship which appeared to exist,

But the snfoty valve was much too small, and the mun.
ner of woighting it was bad.  The dismeter of the opening
wa but 1.8 inchos, and the valve was held down by a lever
and spring balance, the nat of which [ found serowed down
8% Inchioa upon the stem, It is well known, among railroad
mon at least, how the steam pressure used to run up in the
bollers with the old style of spring balance; the only way to
roduco sueh oxcoms was to slack off the thumb nuts, It i
ouny to imugine that a boilor, short of wator, the engine
standing still, will rapidly got up steam ; and thero was an im-
menso fire in the large furnaco of this boiler, of tar barrel
ptaves, loft to ltsolf and to the mercy of n safety valve as
described abave, Of course, the engineer Is not to blame,
nn (bolng groen) ho knew no botter; but what can I say of

Gronar W, ALy,

hin omployers? The cause of oxplosion wus nn oxcessive

pressure of steam, from over ﬂrlng And llu- center of the
crown sheet being dry and overheated. The effect of these
combined causes was & roversal of the arch of erown sheet,
which was then the cause of the destruction of the other por:
tions of the boiler
It s soldom that the esuses of explosions are as visible as
they wore in this ease, and in one which occurred at the
| Geddes rolling mill some time since. Orena Muxor
-0 Qr o — s
Diving Bells,
To the Editor of the Seientific American :

It has occurred to me, while reading in your current vol.
| umeo an sccount of s submarine observatory and photo.
| graphiec gallery, invented by M. D. Toselli, that, instead of

the top chamber for mnulnlng respirable air (which the
operator will consume in & short time), he should take with
him the materials used for evolving oxygen gas; he could
then stay under water for s longer time.

Oxygon gas is generally obtained from substances by heat;
but if aqua regia be poured on black oxide of manganese the
gus i ovolved without any other aid. QUINTIS,
Philadelphia, Pa.

A NEW PKBVEI'H“ YOI SLIPPING BELTS.

Wo doubt if any more prolific source of loss of power in
its transmission from motor to work exists than through the
medium of slipping belts; nor, as a moment’s consideration
will show, is there any ordinary mechanical defect more de-
stractive to that system of careful economy which should
be the rule in every well regulasted workshop. It is of lit-
tle use to maintain and run a powerful engine, if the very
power which represents the cost of so much labor and so
much fuel is to be wasted before it ean be applied to useful
purposes.  Suppose, for example, & pulley makes 100 revo-
lutions per minute. Experiments conducted in England in
1863 proved that, when the power is transmitted by belting,
there are, out of this number of revolations, two slipped.
Clearly, then, but 98 per cent of the power is forwarded to
the work ; and if there be numerous intermediate gearings, s
still proportionally less fraction of the original efficient Ia-
bor of the engine becomes utilized. In a case of which we
wero recently informed, fully 8 per cent of the power was
thus totally lost. For a 200 horse power engine, 8 per
cent means 16 horse power thrown away, or st a low estl-
mate 32 pounds of fuel per hour burned withou: producing
any othor result than wearing out the belt and heating the
pulley.

There are, of course, means for obvisting slip to & certain
degree.  Probably those most commonly employed are the
reprehensible habit of covering the periphery of the wheel
with oil, resin, or adkesive matter, or of tightening the
band, thereby bringing heavy pressure to bear upon the
journals, increasing the friction and expediting the wear of
the belt. Better than either cf these is a plan which has
lately come under our notice, which consists in covering the
pulley with & fiat band of elastic rubber and cloth made
about one inch per foot shorter than the circumference, and
with its inside face unvuleanized. This is streiched around
the wheel and cemented fast. It is plain at once that, by this
means, friction between belt and pulley must be materially
increased, but to what extent the following results of exper-
iment will best show. The tests made in our presence were
conducted on an special apparatus consisting of two 12 inch
pulleys on a shaft in bearings so that it could freely revolve.
Upon one wheel the inventor (Mr. John W. Sutton, room 2,
05 Liberty street, this city) had placed his cover; the other
had a pisin smooth face. Over the plain wheel was passed
& four inch belt, one end of which was secured to the floor:
to the other extremity (the slack side of the band) were hung
adjustable weights. Upon the covered puller & two inch
belt was placed, which also carried a weight at one end but
at the other wasattached to a hand lever, On suspending
20 pounds to the small band, and some 00 pounds to the
large one, it was found, on applying a pressure to the
lever, that the smooth wheel was caused to alip with great
readiness. Without augmenting the weight on the small
band, that bearing upon the smooth wheel was increased to
108 pounds, in spite of which the lstter was easily and by
the same means made to slip.  Above this lmit, however,
tho power of the covered wheel did not extend, and on the
addition of more welght it also began to yleld, The result
may therefore bo summed up in the fact that the friction of
20 pounds opposing the pressure of a hand lever on a 2 inch
bolt, aided by the pulley cover, was sufficient to overcome
tho friotion of 108 pounds ncting on a fonr inch belt, oppos:
Ing o solid support, but applied to a smwooth though other-
wise similar pulley.

A socond test was made with a smaller lppomul having an
8 inch pulley and a 1 inch belt. Tho result was gained by
the ald of u lover and steel yard suitably arranged. With
tho pulley smooth the weale marked 84 pounds, when the
bolt allppod freoly.  When, however, the cover was applied
to tho surface of the same wheel, the polnter indicated 10
pounds, or some § times the resistance. It would seem from
the above that the elaim of the inventor, that his dovice will
tranamit 100 per cont more power than the smooth pulley and
consequontly do twice the work before the belt will alip, is
waoll founded, as such estimates are manifestly much bolow
those obtained by actunl trial,

8o simplo and effective an invention as this Is worthy of
the attention of machinists generally. It s readily and
quickly applied, and in point of expense Ia Inconsiderable in
comparison with the economy which itsa employment must
produce,  'Woe are informed that it Is durable. The exam-
ples now In use for fourteen months exhibit no apprecinble
nign of woar,

=
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TANITE EMERY ORINDER WITH ADJUSTABLE TABLE,

The sccompanying Hlustration shows & machine designod
to run emery whoeels for necurate facing or grinding on sur
faces. The principal diffculty encountered in performing
this operation has been to so hold the work that the metal
being ground should pross ovenly at all parts cut by the
wheel, and yet ot bear so heavily as to generste (00 much
frictional hoat, which frequently eauses injury 10 both the
metal and the emery wheel, The Tanito emery wheol here
shown Is 16 nohes in diameter by 8 inches face, and in run
on a steol arbor 2 Inches In dinmeter,  The

Journal boxes are each 0 inches long. The

table is 20 inchos by 8 inches, and In faced

with an acenrately ground steel plate, in
which s an opening over the top of tho
omory whool. If so desired, this plate oan
be of sufficient size to cover tho wholo sur.
face of the table. The adjostment is of-
focted by turning the hand wheols, which
are on the same rod, and are shown at vith.
or end of the table. Motion is transmitted
through the worm and crown gear close un-
der the table to two inch and a half scrows,
working in the two vertical sleeves similar-
Iy located. This adjustment is very accu-
mte and, if desired, very slight, oven to
the g1 of an inch. The vertieal werows
are hidden from view by the sleoves, which
work on the principle of the tail stock to n
lathe. The support through which the
sloeve operates Is fastened to the frame of
the grinder at each ond by a bolt and nut,
and is Jeveled and adjusted by four wet
LOTOWE,

It is well known that all makers of solid
emory wheels manufactare their products
with the same general gradations of coarse.
ness and fineness, dependent on the size of
grain emery used. In addition, however,
to the varied qualities produced by these
differences, the Tanite Company’s wheels
possess others, dependent on their special
processes for temporing the wheels, Thus,
if two wheels are made of the same sized
emery, and ono is for edge and the other is
for surface work, they are so varied in tem-
per as to fit each for its special use, This
difference in tempor is seldom understood
by the users of wheels, who, supposing all
to be alike, except in point of coarsoncss,
subject all to similar treatment, and thus,
through misusing the goods, fail to obtain
proper results.

_ The machine now illustrated is specially
designed to prevent this misemployment of wheels tempered
for surface operation, which are so constituted that a too
heavy or an unequal pressure results in rapid wear of the
wheel and small product of work.

The adjustments of this machine are claimed to be such
that the least steady and most heavy handed workman can-
not fail to bring wheel and metal together in light and even
contact, It is unnecessary for us to point out 10 machinists
generally that this use of wide-faced wheels, properly tem.-
peced and so mounted that they cannot be recklessly used
up or warn out of shape, isan important step toward making
solid emery wheels as successful for grinding large flat sur-
faces truly as they now are for general edging, spruing and
rough grinding. The varied uses of this machine are ob-
vious and will readily soggest themselves.

For further information address the Tanite Company, of
Stroudsburg, Monroe Co., Pa., as per advertisement on last

page.

LOCK ENVELOPE.

There zre few who, at some period, have not experienced
the annoyance of receiving or sending letters, tho envelopes

of which have, through a careless handling or other causcs,
sprung open in thelr transit. In the course of a voluminous

e

Inrge buniness houson, improper sealing of minsives Is vory
apt toocenr, nod throngh such oversight lmportans inclosures
uro often defaced or Irretrievably lost

In the invention which we herewith illusteate, this 4iM
culty Is guarded against, and the letter securely contained,
oeven if the mucilage fail to sdhere, by a very slmple lock
ing nrrangement of the envelope.  On the lower fold of the

back of the latter s made a dovetail.shaped wlip, A, as
shown, and in the apper fold nre cat two dlits, ns shown at 13,
To lock the envelope, the cornors of tho ulip are bent inwards,

—— e e —

No. 4 TANITE EMERY GRINDER WITH ADJUSTABLE TABLE.

a8 in the upper figure, and the latter is then easily pushed
through the opening in tho upper fold. Thoe horizontal por.
tion of the cut then admits of the slip being spread out flat,
when, its back being gummed and moistened, it adheres to
the envelope.

The efficacy of this device is obvious from the fact that,
even in case the paste does not stick, it is impossible for the
dovetail to come out of the slit unless it be deliberately fold-
ed and pushed through. For circulars and other documents
generally forwarded unsealed, this envelope is also well
suited.

For further information address the inventor, Mr. J. D.
MecAnulty, No. 127 South 9th (corner 4th) street, Williams.
burgh, L. L.

Peorfamery and the Sonse of Smell,

It may be doubted whether anything is really known re-
garding the actual composition and natare of the substance
of most of the pleasing odors. We know perfectly well,says
Mr. James Paton, the bodies which yield odors, and chemists
can tell with absolute precision what is their chemical strue.
ture; but although thoy can further tell the conditions es.
sential to the sensation of smell, the subtle essence which
gives rise to it appearsto be too ethereal for human detec-
tion or manipulation. A grain of musk will perfame mil-
lions of cubic feet of atmospheric air and still it continues
apparently a grain of musk. The following minute quanti-
ties of different substances spread out on the surface of
smell causo a distinet sensation :

Phosphoreted hydrogen, o )5 5 grain ; sulphureted hydrogen
T3 iy &min; bromine, ;o lyy grain; oil of resin, ryslows
gmin. A still smaller quantity of musk than the last given
smells strongly, but the actual measure has not been ascer-
tained,

It is assured that, for the perception of an odor, it is ne-
ceasary that the body to be smelt must be in a gaseous con-
dition, just as it is required that, before we experience a
taste, the substance must be disgolved ; and for the sensation
of touch, a resisting solid is necessary. Odorous gases are
such as are readily and encrgetically acted on by oxygen,
and the presence of oxygen is therefore a necessary condi
tion of smell,
with oxygen—as hydrogen and nitrogen—are inodorous. In

Such gases a8 mix freely without uniting

order also to experienco the sensation of smell it is NeCessary
that the odoriferous particles impinge with some violence
upon the surface of the sensitive membrane in the nose
which corresponds with the olfactory nerve; therefore, when
wo wish to experience n strong sensation of smell we snifl
strongly, and when a disagreeablo odor is to be avoided, wo
hold our breath, and breathe out when we think we are be

correspondence, such as is carried by express companies and

yond its influence.

Munufacture of Carmine, -

This is one of Nature's most gorgeous products in the way
of eolor. That lovely, rick slinde of red in solely produced
from a decoction of the cochineal bug. Wherever thef
tun is indigenous, there this lietle insect Ix to be found
myriads, feediug on the plant and imbuing its own blood
with the glorious red of the flower, Only the femnlos are
umed for making earmine; bat as thero are 800 females to
ono male, there Iy not mueh diffienlty in picking ont that
wolltary ropresentative of the ruling wex, Woman's rights
linve full sway in this particalar braneh of
the insect kKingdom. The excellonce and pu.
rity of thin eolor and vermilions—in faet, of
nll colora—depond on earefuland thorough
washiog in water. Bome vermilions are
washed as ofton ns sixteen times before the
pigment is sent to the drying rooms. In the
mwanufacture of some of the finer colors,
wo, milk, eggs, or cheess are used with
the chem:cals as purifiers. The most sur.
prising thing, says a correspondent of the .
Now York Zimes, desceibing the Plymouth
Color Works at Borgen Point, N, 1., is to
noo the water that is drawn off from the
huge tanks of color after it has been well
stirred nod washed, The tanks being lined
with fine muslin, not n particle of color es-
capes, and the water Is pure nnd clear as
drinking water, Lakes of different shades
nre made from earmine combined with o
chemical body, which cheapens the eolor
and makes it of any desired hue. Rose
pink and cheap lakes are made from s de-
coction of a red wood wnich is found in
Brazil. Pure carmine is very expensive,
costing in bulk at wholesale £8 a pound.

IMPROVED SPINDLE STEP.

The object of this invention is an im-
proved construction of the steps of wmill
spindles or other vertieal shafts, whereby
they are made ndjustable to compensate for
the wear of the bearing surfaces.

The illustrations show, Fig. 1, n perspec-
tive view with n portion broken away, and
Fig. 2, a vertical cross section. In the bose,
A, of iron is formed a recess, the walls of
which are screw-threaded toreceive a cor-
respondingly formed guide or bearing, B.
The latter is constructed with an inverted
conical opening to inclose the toe of the
spindle, C, the end of which extends through
and rests upon the upperof two or more
hardened steel disks, D, placed in a suitable
cavity at the bottom of the recess. The top of the guide forms
u collar, E, which is veveled off around the interior to re-
ceive oil for lubricating the spindle. The passages, F, in
the base also serve to conduct Jubricating material to the
spindle toe. G isa Jock nut screwed upon the guide between
the collar and the base. In the engravings, Fig. 1 shows
the guide let into the base to the full extent and locked in
position by the nut, G, screwed down to bear upon the upper
surface of the latter. As the guide becomes worn by the
rotation of the spindle, it is unscrewed and moved up, Fig
2, to the requisite hight to fit the toe snugly and prevent the
spindle from vibrating or running out of true; thus, inshort,
compensating for the wear. The nut, G, is then again screwed
down to lock the parts in place. By using s number of disks,
D, one, two, or more can be removed as the spindle drops
down, thus adjusting the step regulsrly to supply the de-
ficiency by wear. The invention appears durable and simple

Its efficiency will doubtless be proved by actual employment.
Patented April 1, 1878, For further information address
the inventor, J. J. Henry, 286 Lexington st., Baltimore, Md,
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CAR AND PASSENGER ELEVATOR,

Our illastration ropresents o proposed method of sceuring
rapid transit botween Hoboken (opposite New York city, in
Now Jorsey, onat of the Palisndes), and Jorgoy Clty Hights,
North Bergen, Bonnville, and othor localities in Hudson coun.
ty, in that State, The topography of the routo ia vary irre-
gulu‘, necessitating cironitous roads to avoid high eminen
ces, and rendoring & diroct path by ordinary means imprac
tieable. The presont system in now being carried out by the
Hudson County Elovating Company, an association incorpo-
rated ‘‘to eroct olovators, driven by steam or other power,
at the base of Jersey City Hights or Palisades, at such points
as gaid Company may sclect, for the casy elovation of street
cars, leams, passengoers, ote,”

The mechanism of the Invention was devised by Edwin
L. Brady, clyil engineer, of Joraey City. The lifting cars
will be constructed entirely of iron, with strong angle iron
framoworks, all centering upon ahuge ring bolt at the top of
theear, to which wire
cables aro attached.
To the Iatter steam
power is applied,
which it is estimared
will accomplish the
lift of 200 feet in R
about one and a quar-
ter minutes. Safety
idlers, moving on in. ==
dependent eylinders, =
are arranged, and a
gystem  of  check =
pawls, attached to
esch of the eight iron -
columns, are also | =

provided to guard : =
against any danger of =~ =
accident.  Each co- ‘
lumn will be twenty- 4
four inches in diam- -
ter and, with the ex- q
ception of the two o b B, A
upper sections which | ;
aro of wood, con-
structed  entirely of
fron. They will be

A

|
]

l fim
securely adjusted by ( ,/"
iron truss braces, and | {\ {
strongly keyed tothe | N . \&\ 3

rocky sides of the d

- (B
cliff, ; =22 W
At the base of the | EMENT ROY i J \()

elevator two large
buildings are to be
erected, in order to
afford means of util-
izing the surplus
steam power. Am-
ple room will be pro- =
vided for elevating =
cars and teams and o
for the transporta- |
tion of ¢ne hundred |
foot passengers at
once. Galleries will

be ndded to the up-
per portions of the
structure, from
which o fine view of

the surroundings will

be obtained. The
work now in pro- |
gress, it is estima- |
ted, will be comple- ‘

ted by the first of Ju-
ly next.

Should the plan be
found feasible for |[¥
elevating horse cars, %P\ i
teams, and passen-
gers, it is not un-
likely that the rail-
roads extending
Westward may adopt
& similar plan for
taking their passen-
gers over the hill in-
stead of through Ber-
£en tunnel, which
the Erie, and the
Delaware, Lacka-
Wanna, and Western
milroads now Lave to traverse,

The Plapet between Mercury and the Sun,

At & recent meeting of the Manchester Literary and Philo-
saphizal Soclety, Mr. Joseph Sidebotham, F.R.A.S., sald:
** As there Is again some speculation as to the existence of an
intra-mercarial planet, and every little fact bearing on the
subject may bo of value, I have referred to my disry, and
find that on Monday, March 12, 1849, our late membor, Mr.
G. €. Lowe, and I saw a small circular black spot cross n por-
tion of the sun’sdisk. We were trymg the mounting and
adjustmont of & seven inch reflector we had been making,
&n0d vxed un fuk box between the eye piece and the plane
Spoeculum. At first we thought this soall black spot was
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upon the oye plece, but sgoon found it wan on the sun's disk,
and wo watched ita progress across the digk for nearly half
an hour, The only note in my dinry Is the fact of tne spot
belng seen: no time is mentioned ; but if I romoembor right.
l}', it wan nbout 4 o'clock in the afternoon,”
Nlckol Plated Spoculum,

| Inaleiter which Mr. Sidebotham had recolved from Profes.
|sor Hamilton L. Smith, of Hobart Colloge, Genevn N. Y.,
" the writer suggests the use of iron or bell izetal specula cont

ed with nickel, for reflecting telescopes. Hesayn: *“ I ground

and prepared a bell metal speculuom, which I coated with
nickel, and this, when polished, proved to be more reflec tive |
(atleast I thought so) than speculum metal. The two objects |
which I sought were, first, to have a polished surface unat I
tackable by sulphuretted hydrogen (this, for example, is not |
injxm-d by packing with lucifer matches), and, secondly, for l
Iarge specula, doing the most of the work by the turning tool |
and lathe.

I really think a large, say three feet, wirl--r,]
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THE CAR AND PASSENGER ELEVATOR) IN JERSEY CITY.

ceated with nickel, but cast of iron, and finished mostly in
the lathe, while it would not cost the tenth of & similar sized
one of speculum metal, would be almost equal to silvered
of glass the same size, and vastly more enduring as to polish,”

Iguana or Tree Lizard,

The largest specimen of the iguana or treo lizard of South
America that has ever been seon In this country was lately re-
ceived, in good health, at the Army Medical Museum, Wash.
ington. The reptile is almost entirely black, or & dark choco-
Iate brown, is thirty inclies long, and on the top of the head
has a large round protuberance like a swelling, while on esclh
side of tho hoad, near its baso, appears a similar immense

ball, The eye Is prominent, very bright, and is of a bright

hazel or yellowlsh color, leaving the pupil brown. The fore
foot, or handy, bave the fingers formed very like the human
hand, while the thumb or toe, corresponding to the human
thumb, is quite short and is Inrge and round. The joints are
protected and covered by a formation resanbling armor, and
the body snd tall seem at first glance to be free from scales,
though ‘s closer examination khows the scales to be small and
smooth. The roptile hay not yet been identified as belong-
ing to any species heretofore known, ns it doex not eppear in
Cuvier. 'll is tho intention of Dr Woodward to kill it and
prepare the skeleton for mounting; but it has been suggest.
ed that a cast be taken, before killing, for exhibition in the
collection of the Smithsonian Institate.
- -t D - ——

The Salt Deposits of Western Ontario, Canada,

The superficial area of the Ontario salt deposits is compar-
atively small, and the whole salt bearing district may be in-
cluded wizhin the counties of Huron and Bruee. Mr. John
Gibson, B. A., ina pa-
per in the American
Jowrnal u_f
and Arts, gives some

Seirnee
| interesting facts re.

garding the principal
wells, eight of which

Him

i he has recently ex-

| amined, The Ainley-

= ville well was sunk
= 1,244 feet, and then
abandoned. The po-
X sition of the boring
= marked the north-
eastern margin of the

. h { ancient galt lake, and
the geological hori-
zon of the salt was
passed without the
least evidence of its
occurrence, The Kin-
0 - cardine well reached
; a depth of 957 feet,

and the Goderich com-

pany’s boring struck

e 27 pee: the salt rock at ex-
2 £ B actly 1,000 feet be-
: : 3 . low the surface. From

this depth was ob-
tained, by pumping,
a saturated brine from
whichlarge quantities
of salt continue to be
manufactured. The
salt bearing stratum
lies inmediately at
the base of the Onon-
daga formation, and
is at once recognized
by the presence of
saliferous and gypsi-
ferous magnesian
marls, lying as a gen-
eral rule above the
salt bed. The Domi
nion well was sunk
1,113 feet, and the
brine pumped up con-
stantly marks 87° zal.
inometer, with a tem-
perature of 62" Fah,
Hawley woll extends
967 feet, and the Clin-
ton well 1,186 feet.
From the Stapleton
well, 1,220 feet in
depth, brines of great
purity are yielded. It
J k { may be mentioned

T@M, that the prevalence of
J! vastquantitiesof gyp-

sum and salt in a
i mixed state naturally

suggests the utility of

a shaft by which not
»'j ounly could pure rock
b l salt bo obtained. but

(s - B .\;;  h nlso the combined

2 - 1‘ ',:;5__ S = ~\ A L-{.'i\\ I gypsum and salt for
- R SR v~ | r.‘gl “., daricultural purposes.
| = —\\= "« ¥ The drilling i
o drilling done in

Coloman and Gowin-
look's well is =zaid
to be unprecedented, both for speed and absence of mishaps.
Actual boring commenced on the 10th of March, 1870, and the
salt-bearing stratum was reached on the ove of the 22d of
the same month at a depth of 1,085 feet. After passing
through 100 feet of pure rock salt, without the least evi-
dence of change, the boring was abandoned.

In no other portion of the Amerlean continent has there
been discovered a deposit of salt so magnificently great. The
supply is practically illimitable and may favorably compare
with the production of the salt mives of Droitwich, in cen.
tral England, or with that of the solid salt hills of Cordova.

—d ) OO

Tue residues from molasses are used in France for the
manufacture of carbonate of potash, .




p Anmatheties, A
wiss term derived from the Greek word anaathesis,
o = hons sgents which, like nltrous oxide, ether, and

oroform, prodace insensibility to pain.

‘ That there are two sides to every question is very forcibly
" flustrated in the attempt to place the honors of the discovery
; 0( i hstice whore They rightfully pelong. In a recent
scientific lecture, on this subject, delivered here by Dr.,
Sims, ho awards the crodit of first ueing anmethotics, for
tho relief of humsn sufforors under discase or surgery, to
Dr. Wells, of Hartford, Conn, The Heening Post, of this
city, in commpnting upon the statements of Dr. Sims,
e The difficalty with Dr. Wells' claim i that, though ho
mented with anmthesing, with nitrous oxide gas, per.
haps with ether, he pever established their use. The real
question at issue is, not who discovered the possibility of
sducing insonsibility under surgical operations, but who
extablished the possibility with a known agent and brought

it into practioal nse.
‘Sir Hamphrey Davy, early in this century, relioved pain

by the use of nitrous oxide gas, and suggested that it might
“he used with advantage during surgical operations.”
Pliny, and some Greek physicians aftor him, recommended
the use of certain herbs, especially of mandragora, for their
goporific power: snd, said ono of them : ** Medical men use it
for thosa whoare to be cut or eanterized.” The Chinese,
who preceded the western world in so many discoveries, are
pupposed to have used unwthesia at o romote age. In the
middle ages, othor agents wero used for the same purpose.
In 1898 Mr. Hickman, a sirgeon of London, and in 1832
Dauriol, &« French plysician, used gas, and, they asserted,
suecessfully. Other French physicians, recommended and
performed operations with some sucerss when patients were
under the inflaence of aleoholic intoxication, and later mes-
merism was suggested and tried in some cases. Thus for
many centuries, alleviation from pain has been gought for;
discoveries have been made, and perhaps some limited prac-
tical application of them maintalned; but the man had not
yet appeared who had made it clear to surgeons and to the
world at large that any of the known agents were so safe
and so uvailable that they could be brought into common
use,

Neither Jackson, Morton nor Wells, then, was the dis-
coverer of anwsthetic ageats, any more than Fulton discov-
ered steam, or Morse, eleetricity. The question is: Which
of them first successfully applied such an agent and estab.
lished its general use?  Unquestionably Wells tried, as
others, scattered along through the centuries, had tried
before and falled, He pulled a fow teeth, but either he
wanted the energy or the confidence to persevere; Jackson
understood the properties of ether, gave some instructions
to Morton ; perliaps he even recommended ether to Morton
ns the agent he was in search of, but he did not establish
its use; there is even ovidence that he doubted if it conld
be used withont danger, to produce insensibility. Bat it was
Morton who had the energy and perseverance to insist upon
trial after trial 11l the virtue of the remedy was established
1o the satisfaction of the world at large. It is the firat step
that costs and counts, and that step was Morton's,

In reply to this, Dr. G. Q. Colton very emphatically upsets
the theory of the Wells abandonment. ** We have,” he
says, * the sworn testimony, of about forty of the most re-
spectable citizens of Hartford, that during the years of 1845
and 1846 Wells extracted teeth for them without pain, using
the gus as the anmsthetic. He was in constant use of the
gas for about eighteen months, when his health gave way,
and ke went to Europe. Even in Europe he did uot aban-
don his discovery, for he p ted his claims to the Acade.
my of Sciences in  Paris, that institution, in recognition
of the services, conferred on him the title of M. D,

As soon as Wells returned to this country he resumed the
use of the gas, and continued it until his death, which oc-
curred on the 24th of Jannary, 1858,

Bat he met the most determined and bitter opposition
from all quarters. It was at that thne tod much to believe
that the inhalation of so little gus or vapor would destroy
the pain of a surgical operstion! Dr. Wells did all that a
msn could do, while he lived, to prove to the world the
value of kis discovery. Shonld he be deprived of the honor
of the discovery because the public were incredulous and
repudiated his claims?

Wells died before the merits of the gas were generally ro.
cognized. After his death Dr, Morton set up the claim that
nitrous oxide was not an anmwthetio, and therefore that
Wells had discovered nothing. No one had uged the gas to
produce anwsthesia save Wells, and Morion was enabled to
&ain a general asreat to the position he took, namely, that,
nitrous oxide not being an anwsthetie, therefore he, Morton,
was the discoverer of anmsthesia! 1f at that time and dur
ing the lifetime of Mr. Wells tho gas had proved to be what
it really is, and what I have demonstmted it 10 be, the best
and safest anwsthetic known, we never should have heard
of Morton as the discoverer of anmathosia.

When I revived the use of the gas In 1868, I had this gen.
eral incredulity respecting its powers to contend with. |
was met on all sldes by the assertion that Wells bad tried the
&%a and it bad proved o fallure. [ expended elght thousand
“lll!ﬂn first year in advertising, advoeating, and dofend.

'hl it; and in all this time did not realize u dollar of profit
from my business. Is It any wonder thut poor Wells, who
) Hlo money to spend, should enconnter oppoxition and
- Risconrngement tn its first introduction ?
j ‘quc remembered that Wells' first oxporiment—
@KMI‘W him the gas—was on the 11th of Decomber,
1844, and that the first experiment by Morton was on the
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S0tk of September, 1846; also that Morton was stimulated
to this experiment by information derived from Wells and
newspaper notices of Walls' operations.

In view of all these facts,” says Dr. Colton,” how can any
one hesitate to nward the honor of the discovery of anmsthe-
sia to Dr. Wellx?”
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The A B O Procosss=London Filth transformed
Into Shining Gola,

The procoss of precipitating by sulphate of alumina the
valuable constituents of sownge, and utilizing st the same
time the purifying powor of eharconl and clay, i+ that to
which, says the Journal of Selonce, we decldedly give the
preference, an by this mesns the water is practically purified
fit to be discharged into s ranning stream, and the deposit
is retained in a form entiroly inoffensive and capable of belng
turned into a dry and portable manure. This process lLias
been before the world for some yoars as the A B C process,
being derived from the initial letters of the principal constl.
taents of the precipitant: alam, blood, clay and charcoal,
In contact with sewage—a slightly alkaline liquid charged
with nitrogepous organic matter—the nluminge Is soparated
in flocks, and, by virtucof its remarkable affinity for dissolved
organic matter, cach particle seizes hold of, and drags down
with it, a corresponding particle of nitrogenous Impurity,
The blood here comes into play ; this is essontially a liquid
highly charged with albumen ; albumen is instantly coagu.
'ated in the presence of alum ; and in the same way as this
ready coagulability of albumen is utilized in fining wine sud
coffee, so it is made use of in this process by joining with
the alumina in its precipitation, uniting it in & network of
fibors, and giving it, as it were, arms wherewith to seize
upon and drag ont of solution still more putrescible consti-
tuents,

But the precipitated hydrate of alumina is light in char.
aoter; and although it wonld ultimately settle, leaving a clear
liquid above it, the slightest agitation causes it to float up,
and thus renders it difficult, on the large scale, to drain off
the mud. Here the action of the clay is apparent. This
substance hns o curious physical property; when finely
ground up with water, it forms a creamy emulsion, which
takes many days to settle. Bat when this creamy liquid
mects with sulphate of aluminn, the clay coagulates like
albumen, and settles down in heavy granular flakes. Now
in the A B C process these three precipitations—that of the
alumina, that of the albumen, and that of the clay—tako
place simultaneously, and in each other's presonce; they be-
come closely locked together in a triple alliance; the heavy
character of the clay particles gives density to the mass, and
causes it to settle rapidly, and remain in 2 compact form at
the bottom of the tank.

There still remains the probability, if not the certainty, of
foul gases being present, while the water, though clear, may
nevertheless be colored. These residual impurities are at.
tacked by the charcoal; the powerful affinity of animal chinr
coal for crganic coloring matter corrects the one evil, while
the well known absorptive action exerted by vegetable char-
coal on the gaseous products of putrefaction corrects the
other.
The method ol applying the ingredients is extremely sim-
ple. The clsy and charcoal are incorporated in s grinding
mill, with the aid of sufficient water to form a thin paste.
This paste flows into a tank, and is constantly agitated until
it is required to be mixed with the sewage. By the side of
the mixing room is a smaller room, through which passes a
channel or trough. At one end of this channel there rushes
in the London sowage, and with it an unmistakable odor.
The B C mixture, or thin water paste of clay and charcoal,
is admitted to the trough by a pipe from the store tank ; the
sewnge in its passage past this pipe carries with it the mix.
ture, and the two, after well mixing, proceed on their way
past a second pipe connected with a tank containing a supply
of sulphate of alumina dissolved in water. All that is now
requisite is to allow the sewage, B C mixture, and alum to
flow in inodorous company to the settling tanks. The chan.
nel Jeading to the tanks has its course interrupted by numer.
ous ledges, which serve to cause the more perfect intermix.
ture of the sowage and the disinfectants. The first tank in
which the sludge is allowed to settle contains the principal
portion of the precipitate. The clear water is allowed to flow
off continuously from the first tank into a second tank; and
the remainder of tho mud is deposited in this and in the
other tanks into which it flows, From the last tank the
water I8 conducted to the river, appoaring as a elear, Inodor.
ous and tasteless eflluent, When sufficient sludge has been
colleeted In the first tunk, the treated sewage is shut off from
this and permitted to flow into another tank, which then
forms the first of the series.  As much of the water as pos.
sible Is then run off from the mud, and the latter is drawn
into the acidifying tanks, whore a small quantity of sulphu.
ric acid is added to prevent the loss of any smmonia.  From
the neidifying tanks the semi-dry mud is pumped into the
drying presses, whenee it issoes in a eake, This semi.solid
mud is then farther dried by a most ingenions application of
heat in rovolving fron eylinders.  Thie wet muad Is passed In
at one end, and dry manure, in the form of an inodorous and
inoffensive powder, falls from the other end, at the rate of
b tuns in ten hours, ot the expenditure of a few hundred.

Crossness s situsted on w projecting
shore of the Thames, botween the Plu
manrshes, aod is the southern outfall of the La
The quantity of sewage now dally discharging af
is 50,000,000 gallons. Large as this quantity \
the enormous engines employed In pumping the

fully equal to the task, for they are espable of
tuns in o minute, or nearly double the ayersge

transformation of wuch a mighty mass of filth W“ I
shining gold in  feat worthy of the days of the alehemist,
or rathor of the days of modern chemistry, O‘M‘m.
of soewage, the works of the Native Guano Company are ea-
pablo of dealing In the twenty-four hours with 500,000 gal.
lons, drawn from the cross.cut or ealvert through which the
sowagoe rans into the principal reservolr, This quantity
amounts to 1 per cent of tho whole delivery, Thither the
sewage Hows into the sump of & pump worked by a 15 horse
power steam engine, whence it flows into contact with the
A B C constituents as we have described.
Daring an official trial, lately completed, extending aver
cighty days, there were used 80 tans of dry A B C ma
terials, while the * native guano” obiained smounted, in
the dry state, to 131 tuns, showing an inereass of more than
64 per cent.  The amount of sewage tréated during this tine
wan 11,672,000 gallons. Therefore 1 tun of dry native gua
no was obtained from 89,100 gallons of the Crossness sewnge,
With scarcely an exception, the farmers are unsnimons in
thoir approval of ** native guano:" many of them, shreswd,
Intelligent men, well sequainted with the varlous artificial
manures in the market, have tried *“ native guano’* with in-
tolligence on different fields against other manares, and were
nssured that, putting equal values per acre, it was superior
to most manures in the market.
SANITARY NOTES--MILK AND ITS ADULTERATIONS.
It is proposed in this paper, drawn from the report of Dr.
A. H. Nichols and Professor J. F. Babeock, to consider brief.
Iy the various methods which are resorted to for the Purpose
of adulterating milk, and the means which have been aflord-
ed to us by chemistry for their detection.

THE COMPOSITION OF MILK.
Genuine milk is composed of water holding, either in sus.
pension or solution, fat globules, cusein or cheesy matter,
sugar, and various mineral matters or salts. It is a physio-
logical fact that the quantity and quality of milk may vary,
not only in different cows, but in the samo cow, this vari
ation depending upon: 1. The breed of the cow from
which it is obtained. Alderneys, for exumple, give milk
containing a large proportion of cream, and hence forming
very nutritious food for infants; while Durhams produce a
fluid richer in casein and, on this account, especially sdapted
to the manafacture of cheese. 2. On the number of calves
born, and time since calving. Less milk is given with the
first calf than with the subsequent ones; and for a week or
ten days after every birth a yellow, thick, stringy substance,
called colostrum, is secreted, which is unfit for use. 3. On -
the character of the food furnished to the animal. When
fed principally on carrots, there is a slight diminution in the
amount of casein and butter and an izcrease in the quantity
of sugar. This is still more marked when beet root is made
the chief article of diet. If the food consists of the refuse
of distillerics, the animals often become discased, and the
milk given is manifestly unfit for consumption, The yield
of milk Is most abundant in spring. In dry seasons the
quantity secreted is less, but the quality is richer. An un.
pleasant taste and odor is said to be imparted to milk by an
exclusive diet of turnips or oil cake, nnd the same is also
the case when the cows feed upon wild garlic or other weeds
an! leaves of plants where the pasturage is bad. 4. On the
cleanliness and ventilation of stables, and care bestowsd apon
the animals. It often happens that milk, of high specific
gravity and yielding a large per cent of cream, becomes o
thoroughly impregnated with the vitiated air of the stable
as to be decidedly repulsive to the taste. 3. On the time
of milking. The afternoon milk is richer, on the average,
by one fourth than that obtained in the morning, and the
last portion of a milking is much the richest and is often
reserved for cream.

METHODS OF EXAMINATION.

The hydromoter alone affords an imperfect test of the
richness of a specimen, for many reasons, prominent smong
which is that the specific gravity of impoverished milk may
bo fraudulently lowered or raised by the admixture of vari.
ous ingredients, principally water and salt. The ordinary
spocific gravity of milk at 50° Fah. ranges between 11020 and
1-087, and it is no secret to milkmen that this specific gravity
is not much changed if four per cent of water bo added for
overy one per cent of cream abstracted. The lactometer is
simply a long tubo graduated into a hundred parts, and
intended to indicate the percentage of cream which has
spountancously separated from the milk and risen to the sar-
faco within s given time. This quantity genemlly measures
from 8 to 20 per cent, and, in certain breeds of cows, may
amount to oven 50 per cent. The instrument furnishes no
knowledge of other constituents, such as caseln and sugar.
The lactoscope determines the richness of milk by measai.
ing its opacity, on the principle that, whils tho fat globules
aro opaque, the liquid in which they float Is nearly transpa-
ront. It 1s considered to presont no muterial adyantogs
over the lactometer, The microscopn enablos tho oy to
stimnte the number of fut globules & specimon contnins, ns
woll as abnormal constituonts, infusorin or fungl which may
be prosent,

ADULTERATING SUNSTANCES AXD HOW TIEY ARE DETECTED,

welghts of conl.

If space onough be available, the muad may be simply
pumped, from the bottom of the settling tanks, Into largo
open ulr stankys, where it deios under thoe influence of the
sun and aly,  Not the slightest offensive odor s appurent
during nny stage of this drying,

The dry mud In powder, forming exeellent manure, is re-
moved from the sheds, and packed into bags for transport.

Theso are principally water, flour or starch, gum arabic or
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p, cercbral matter, chnlk or \vhmng turmeorie or
0, tragnoanth, earbonate of magnesin, wrrowroot,
v, emulsions of almonds or hempseed, carbonate of sods,
%’g:‘nd salt, Weshall connlder them In thoir arder.
‘Water lossens tho specific gravity, and may b dotected by
* measuring the density of either the milk, tho skimmed milk
~ or the serum. 1f & fow drops of neetie acid bo added to the
"-".T‘n), the fatty matterand casein will bo coagulated, and may
" po removed, leaving the serum. The effect upon this sub-
“glance by the addition of water is shown by the following :

~ Sorum containing porcentages of wator. Specific gravity,

Pure seram........... DB RIbe eI siaina'd o5 3 L1020
Water gg per cont. ., 095

d . 10022
SOS 1:020
40« aps ey 1017
BOURAR 4 1014

The quantity of water may also be estimated indirectly by
determining quantitatively the a ount of the solid constitu.
‘ents or of the milk sugar present,

Flour or starch Is easily recognized by adding a fow drops
‘of the tincture of jodine to the whey. If this produces the
“eharncteristic blue color, it indicates that somo amyluceous
substance has been added,  Starch can also be found by the
microscope.

Gum arabic or dextrin is detected by the action of a small

] quantity of alcohiol upon the whey, A dull abundant white

precipitate falls, which may be proved to be gam by ita prop-

+ orties, and which diffors essentially from the light bluish or
diaphanous flakes which aleohol produces in pure milk.

Cerebral matter is ususlly some villanous mixtare of the

‘brains of sheep, employed to counteract the blue tinge of

Ampoverished milk. It is rarcly used; and if present, gener-

ully sinks to the bottom of the vessel. It may be made out

by the microscope.
Chalk or whiting is somotimes employed to neutralize the
. acidity of soared milk. Chalkis insoluble in milk, and hience
will form a sediment, the characterof which may be detected

3

i by the effervescence caused by a drop of acid,
il ‘Purmeric or annatto is used 1o give a rich cream color.
i ‘Evaporate a portion of the sample to about one eighth its

bulk, and add a small quantity of caustic potash, If
. 7 the yellow color becomes brownish, turmeric is present; if
" bright red, annatto.
Gum tragacanth, carbonate of mognesia and arrowroot
dd consistency and counteract the blue color of the milk.
To deteet the former, lot the fluid stand for some hours and
observe if any gelatinous deposit is formed. If g0, wash it
£ with water and tost with o few drops of the tincture of iodine,
: when a blue color will be produced, due to the starch con-
tained o the tragacanth, Arrowroot is detected by meansof
- the migroscope, by which instrument the round particles of
~ carbonate of magnesin can also be mado out.  The latter will
d to disappear upon the addition of a drop of acid.
r, in the form of caramel or brown sugar, is used to add
color and develop the flavor of impoverished milk,
mmaw by mixing a little yeast with tho
seram of the sample and exposing the mixture to o temper-
ature of between 70" and 80° Fah. An abundant and rapid
disengagement of gas will take place in the course of two or
three hours, fcrming a sure sign, as pure milk cannot fer-
ment in so short a time.

‘Emulsions of almonds or hempseed are inexpensive sub-
stances, and impart an unpleasant flavor to the milk. The
mdauwdmpool amygdaline to an ounce of milk
b z milk of almonds will eause a development of the
Iy odor of bitter almonds.

{ Carbonate of soda is added to prevent milk from quickly
m sour. When this sulstance is present, thereisa

I@.mmawl\hhhmdthemwhnmlm
‘are recognized by dinphanous clots formed in
Wgﬁmnﬂk When present in small quantity, the se-
nno!thnnkmunhboned and the !loeeull formed com-

Mbhﬂ-d quite extensively to increase
gravity and dovelop the flavor of the milk. [Its

o!uﬂkbarr!«lwnuunt.tho
of vhlah is best evidenced by the mortality
0, of which it forms the principal nourishment.
st year of which the records were published,
cholers infantum occurred in Boston, while, in
palation outside the city, but 100 took place.
s | uted to the impure milk, which the coun-
mmt.awgodbuve upon,
that, in erowded localities, adulteration in the
| is admitted by milkmen generally. It s
thllﬂlnplyolnm for the city of Boston,
D, 872, was 24,000 gallons, which,
amount 1o 8,763,285 gallons, the
0 cunsumers, may be reckoned at $2,070 517.
the average amount of water, frandulently
twelve per cont, and this s putting it st
‘ m‘; by the eitizens during
apart from the legitimate water ratos,
of 807,640,
the full amount of the fraudu-
), there should be added to this sum

the value of the eream poured off from the top of the cans,
and sold by the millkmen at & price varying from twenty-five
to fifty conts n quart,
- -
Ship Canal In Scotland,

Tho Caledoninn Cansl, which, with Loch Newss and other
lakes, cuts across Scotland from northeast to sonthwest, for
o distanece of sixty miles, betweon Invernoss and Fort wil
linm, affords Cusy passage to shipas drawing not more than
u'igfllt'-'ll feet The
great, It serves only to avold the somewhat dangerous voy
age around the northern extremity of the country. Hut
policy diminighes its usefulness to
the smollest possible degree.  The tolls are so high that
commeres avolds it almost entirely. Steamerg, which com-
bine their own motive power with good passenger accommo-
dation, monopolize the usefulness of the canal and pay tolls
sufficiont to defray the labor of working the locks. Main
taining the canal is thus a large government charge fora
very small result. A smalltoll would sorve the conntry and
the interest of the government to greator ndvantage.

necossity for suclh o canal is not very

what seoms an nnwise

et () § e

A New Digreric.—Dr, Goodman, writing to the Britisk
Mudical Journal, says that artificin]l fibrin is an sdmirable
dietetic substance, being unparalieled for lightness and
digestibility, and o great delicacy besides. It is obtained by
exposing albuminons material to the action of cold water for
a time, the hen's egg, from its great abundance, being the
most suitable source of the albumen. When the contents
of an egg aro immersed in cold water for twelve hours or
thersabouts, they undergo a chemico.molecular change, be-
coming solid and insoluble; a change indicated by the opague
and snowy whitoness of the white, The aotion of heat to the
boiling point is now brought into the process, and the fibrin
is then ready for use. In cases of deficient nutrition and
rejection of food, Dr. Goodman says this artificial fibrin is of
the greatest service, as the weakest stomach ir able to retain
it, und its use appears to promote the app. tite for food.

A CorLossanL Beer Casg.—The great Hupgarian cask,
which is capable of eontaining 2,000 einers (or 25,000 gal-
lons) of beer and which has been sent for show to the great
exhibition at Vienna, is made entirely of wood grown in
Hungary, and is said to be a perfect marvel in workman-
ship.

Procness o Tie Hoosac TUNNEL 1N MAv, 1873.—Head-
ings advanced from east end westward, 155 feet; from west
end eastward, 120 feet. Advance during May, 275 feet. To-
tal lengths opened to June ist, 28,867 feet. Rock remsining
to be penetrated, 1,664 feet; being 96 feet less than one third
of a mile.

J. A. B. says: I have taken the SCIENTIFIC AMERICAN
ever since [ commonced to learn my trade, and it is not too
much to say that that journal has had a great deal to do
with the raising of my salary from $300 a year to $1,700.”

Value of Patents,

AND HOW 70 OBTAIN THENL
Practical Hints to [nventors,

ROBABLY no lnvestment of & soall sum of money briogs &
Eroater relurn than the expeuse Inourred In obtalaing s patent
oven when the tnvention (s but & small one. Larger tnveutions
are found to pay correapsndingly well. The names of Blanchard,
Morso, Digelow, Colt, Eriamon, Mowe, McCormick, Iloe, and
others, wlio have amassed Lintmense fortunes teom thelr Inven.
tions, are well known., Aud there are thousands of others who
have realizod large swns from tholr patonts.

More thas Firry Tuotsaxn | Bave avalled th I
of the services of Muxy & Co. daring the TWENTY-SIX years
they have acted as solicitorn and Publishers of the SCIENTIFIC AMKRICAXN,
They stand at the head In this class of business; and thelr Jange corps
of & wirtants, mostly selected from the ranks of the Patent Ofco: maes ~ap-
able of rendertug the best service Lo the nventor, from the experienceo prac-
tically obtalned while examiners o the Patent Ofce: enables Muxy & Co,
to do everyihing sppartalolng to patents sETrEs aud CUEAVER than any
other reliable sgency.

This Is the clostug Inquiry In
nearly avery lettor, descril ng

HOW T0
OBTAIN o i alee. o s

swer canonly be had by muu . oo-pklo applleation for a pateat to
the Commisloner of s st of & Model Draw.

toge, Petitlon, Outh, and fall Ondlfulu Varfoss oficial rules snd fore
malithes must 590 bo obwerved. The efforts of the laventor 1o do all this
Baataess Mgself sre generally without suceess. Aftar great porplaxtty and
delay, he Is Ganal'y glad to sedk the ald of persons sxperfoncod (n patent
Tniness, and have a1l the work doos over again, The best plan Is to s olieft
proper advice st the beginnbig. 1€ 1o partios consultvd are hooorable men,
ths Inveutor may satsly confide his idoss to thont | thoy will advise whelher
tha tmprovemient s pobatly patentable, and will give him all the directions
needfui to protect his #ights.

How Can ¥ Hest Secuve My Iuvention ¢

This is a0 Inquiry which one Inventer uaturally saks snother, who has had
soue expericnce 10 obtalu'ag patesis, His saswer geaecally bs as tollows,
s correct :

Cocstruct & hoat model, not aver a fool In any dimenalon—smalier (f pos
sible—and sead by expross, propaid, add d to Muxx & Co, 51 Pk Row,
Neow Vork, together with s dessription of (s operstion and merits. O re-
celpt thereof, they will examine the Livention carehally, and adyise YOU as
o Its patentabllity, free of charge, Or, I you have not time, or the means
at hand, o coustmel & wodel, make as good & pen wud nk skeick of the
Unprovement as possibie and send Ly mall. An SIswEr as (o the Prospect
of & patent will be recolved, wsually, by return of mall. 1t {s sonyetunes
Best (0 have & soarch made at the Matent OMow, sUEh & IWeastre often saves

the cont of au ap) Ueation for s patest,

Preliminary Examination,

[ order to have such seareh, make oud s written desceiption of the Inven
tan, In yotr own words, und » pencll, or pen and Ink, aketgh, Send ihese
with the foo of 5, by mall, addres i to Muxx & Co., %7 Park Row, and in
diw time you will recelye an aeknowladgroant thersof, follownd by a writ-
ton raport (o rogard to the patentabllity of your improvemont. This spocinl
wonreh s made with great eare, among the models aod patents st Washing-
1on, 1o ascertalo whether the Improvement prescated by patentable,

Roejected  Cases.

Hejected eases, or defectivn papers, re modeled for partics who have wade
spplications for themselves, of through other sgents.  Terma moderte
Address Muexx & Co., stating particulars,

To Make an Application for n Patont,

The applieant for a patent shonld furnial amode! of his lavention If sus
coptible of oo, altkongh somaltmes 't may be dispeased withi; or, If the In.
yantlon be a chemioal prodaction, he must farnish samples of the fngredic
ertn of which Wis composition #onslats, ‘These should be sceurely paeked,
the tnventor's hame marked on them, and sent by express, prepaid.  Sroall
models, from o distance, can oftel be seat eheaper by mall. The safest
way 10 remit money (& by & draf(, or postal order, on New York, payable to
the order of MUXY & Co.  Persons who live in remote parts of (he country
can usually purchase drafus from thelr werchants on thelr New York cor
respondents,

Cavoats,

Tersons doalring to file o cavest can hiave the papers prepared [a the short-
ent time, by sendiog & sketch snd deseription of the lnvention. Thoe Govern
ment foo for s caveat Is $10. A pamphiet of advice regarding applications
for patents and caveats 1s furaistied gentls, on spplication by mall, Address
Munx & Co,, 57 Park Bow, New York.

Rolswuos,

A relse In granted to the original pateatee, his helrs, or the sasignees of
the entire lnterest, when, by reason of an lnsufiicient or defective apecifica-
won, the original patent Ia lavalld, provided the error has arisen from ned-
vertence, accldent, or mlstake, without sny fraudulent or deceptive Inten-
ton.

A patenten may, at his option, have i his relssiin s separate pateat for
each distinct part of the tnventton comprebended fa his original spplication
by paylng the required feo la ench case, and complyiag with the other re-
quirements of the law, ua In original spplications, Address Muxy & Co,
¥ Pazk Row, for full particulars.

Deslgn Patents,

Forelgn designers and manufacturers, who send goods to this country
may secure patents here upon thelr now patterns, and thus proevent others
from fabricatiag or selling the samo goods in this martet.

A patent for a design may be granted 1o any person, whether cltisen or
alien, for aoy new and original design for a manufacture. bust, statoe, sito
rellevo, or bas rellef; any new and ortginal design for the printing of wool-
en, silx, cotton, or othier fabrics; any new and original tmpression, orna-
ment, pattern, print, or picture, (0 be printed, painted, cast, or otherwise
plared on or worked Into soy article of manufactare,

Denign patents arc equally as important to cltlauns ss Lo forelgners. For
full particulars send for pamphlet to Moxy & Co., 57 Park Row, New York

Forcign Patents,

The population of Great Britain s SU00000; of France, H0000: Del-
gium, 5,000,000; Anstria, SSM000: Promis, £00000: and Basls, 20000000,
Patents may be secared by Americas citizeas 15 ali of these countries.
Nouw is the time, w hlle business fs dal) 3t home, to take advastege «f these
immense forelge Selda. Mockanical improveaents of all kinds are alway»
Io demand (s Kurope. There will pever be & better time 1dan the presest
to take patents abroad. We have rellable Dusiness cennectioas with the
’rndplamot Empe. A large stars of 2ll the patenis secured in

by A are obtal throosh our Agency. Address
)lmCCo..aMBn'.Sc'Tort. Cliculars with foll taformation on
forelgn patents, {urnished free.

Value of Extended Patents,

Dldp!ntmr-lmluhcl that their inveations are Hkely to be more
ive of profit durfog the seren yeass of sxtension than the firsg full
m- for which thelr pateats wore granted, we thlak more would avall thexms
saives of the extensdlon privilege. Patests graited prior to 1861 msy e ex
tended for seven years, for the beseft of the Iy or of his beirs Lo case
of the of the by dow applicat! m to the Fateat Odfice, sinety
days before the termiaation of the patent. The exteaded time lotres to
the b of the | ' e aead s wader e fiest torm having no
rights ender the extension, except by spectal Tue G
fee for an extension s $100,and 11 Is 7 that good profeslonal service
be ob d to conduct the bus Mt-r'lllhlntoﬂct. Full informa-
tion as 1o extensions may be had by addremiog Mrxx & Co., 37 Park Kow.

Trademarks,

Any person or firm domiciied In the United States, or any frm o corpors-
ton residing In any foreign country where stmilar privileges are extended
to cittarns of the United States, may reglster their desizas acd obtain pre
tection. This Is very lmportant to turers i 1his Y, and equal
Iy s0 to foreigners. For tull particalars sddress Mrsy & Co, 5 Purk Bow
New York.

Canadian Patents.

On the first of Septembder, 1572, the new patent law of Casada went inio
foree, sod patents sre aow granted 1o cittsens of the United Statos on the
same favorable termas as to eltk of the I

In onler to -ppb for » patzat m Canada, the spplicant must furnish &
model, specin and dupl drawings, sub fally the saiie as In
*pplying for an American pateat.

The patent may be taken out elther for Ave years (government foe £ or
for tea years (government foo $0) or for Gftesn years (government fee § .
The five and ten year patents may bo extended 10 1he tevm of Aficen years
The m-.mu- for extezsion are simple and 5ot expensive.

Ameri aven If alread d tn this 7, can be
u:.udh MWM the Amu pateat Is nol more IDAR one year
o

All porsons who destre to take out patents tn Canads are requested to
cotimunicate with Moy & Co., 97 Park Row, N. Y., who will give promps
Alteution to the business and farabsh fall lastruction.

Coples of Patents,

Persons desiring any patent isued froma JaM to November ¥, NS, can be
sappiied with oMictal coplos at & reasonahle cost, thy price depending upon
he extent of drawlags and leagth of sprctdcation.

Any patent lseed soce November 27, 192, at wiish thne the Patest Ofice
commeaced printing the drawings and spe rifcations, may Se had by remit-
Ung 10 this olice §1.

A copy of the clafms of any patent Mtued sioce IS will be farnlded
fur 81,

Whon ordering coples, please to retlt for the same as above, aad state
name of p title of Iav and date of patent, Address Muvxy
& Coy, Patont Sollciters, 3T Park Bow, Now York iy,

MUNX & Co. will be Bappy 10 50 aventars (o bersin, At thelr ofiee, or Lo
Advive them by letter. (0 all cason, they way expect an Apasst apmivn, For
such consullations, oplalons and sdvice, ne charge (e wmaske, Write plaly
40 ROt use pencil, ner pale ok 1 be briel,

Al bustaess commitied 10 087 care, a3 sl conviliations, s10 Keph seored
Qnid strictly coniendsol.

In all matiees puuhh‘u mm-‘umw
procaring guia ats, examisatioas tate the valldity
of patuuls, vic., mdalannal altention b given. Por informatios, and
for pasaphlets of tnstraction and advios

Address

MUNN & €O,
PUBLISHERS SCUEN (1o AMERICAN,

37 Park
OPPICE IN WASHINGTON~Q aowy New Yerk,

S i ‘ orner ¥ and 2th strects, (pposlte

e o et ———
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Scientific  American,

American and foreign Pateuts.

Supplementn tor Oar Trucke.
: Spetnna, Brookiys, X t’l\“;‘mm Bab for 1ta ohject to
i3 L Vors around
K he friction and consequent wear of car wheels In pasiog
‘eurves. The invention conststs (n vipplementars wheels (o ran
1o0%n On the 8xln of the ordinary wheele. 101 sapecially spplicable
‘on atreot raliways, & wide St rall belng provided for the supplameatary

wheels to run on.

Tmpraved Washing Machine.
Clarance L. Towe, Nosesslle, nu-nhzm-m 1o 1o furn'sh & washing
machie which turas, rele, and presess the clothes, thus wishing them

Teanly in & short (e, with comparstively small exeriion tn handilug. The

avention constets (h the double setton of e beater by the motion of the

velllating 1ubd, prodecleg rbding and presatng st the same time, the beater

Arrying (he chnttes agalist (he rubber and preasing them agalnst 1t and

‘bottotn of the teb,

3 O Improved Hay Carrier,

‘M. Tauner, Attios, Ohfo~The object of this fnvention s to fur
nish in farmens and Others & atmple Apparatus for holsting, carrylng, and
deposiiing raptdly hay bales to the desirod placo (n tho barn, eaving time
and labor theroby. The fuvention cansists of lever and gulde ploces, in
rouneetion with a pulley having a wolghted cateh lover for suspendiog the
Toad tiil ready to be dropped. Saltable gulde strings and pulloys facllitate
the raphd aotlon of the conveying apparatus,

Twproved Stop Mechanlsm for Loams.

Thomas Isherwood anid Whllam Nutiall, Westorly, It L. —This Invention
conatata of two or more wires, with devicos tor presenting them behind the
welt thread st the middle of the lathe, or thereabout, after the shuttle
PAsses, L0 Insure the action of the weft fork or fecler for throwlng off the
ahipper lever whon the woft [s prosent, 1t alvo conslats of & novel arrange.
wont of moans for presenting the feelor (0 the woft Ina suliable posiifon
10 advance of the ploth, and then moving It away, 5o a8 not Lo laterfere with
e besting up of the weft by the reed.  The arrangement of the stopping
mochaniem at the siddle of the lay saves the neoesily of employing one
mear each edge of the warp. It offen Rappens in looms carry’ng several shot-
tes that the wefts break, so that the ends sre long enough to ralse the
latches, owing to the cutting or overstralaing of them In particalsr places
by the boxes tn which the shutties are changed.

Improved Skate.

Wendell Strascer, Tayloravilie, Oblo.~Tuls invention relates to an Im
proved roastrection of skates with a view to rendering them more durable,
asd thelr attackment to the foot more convenlont, secure, and comfortable,
coabling the repair or renewal of the ruaners 1o bo more castly effected
than b 1 Ther are dinag In an Iron which 1s
tecared 1o wooden soled boota or shoes, and sald lron Is detachable from
the wooden soie DY A pecaliar but simple device. The runner L also readlly
detached from the lroa.

Improved Lock Fastesning for Mall Pouches, ofc,

Brice X. Blulr.H don, I's.—Ta's Iny ! 1o modoa of conye
wieatly applyluy locks to pouches, satchels, carpot bagw, and analogous
articles; and It coustets In employing two Winged sllding clamps, and In pro-
viding the sdjacent end of each with a corresponding eye through both of
which the padiock s passed and then locked. It nlwo connlsts in an aper-
tared plate sliding 1o a receks on top Of a plate to hold Armly the Same,
address or dostination of the owner of the pouch, satchel or carpet bag.

Improved Sewing Machine.

George Wabater, Jr., and John Fraser Webater, Hamilton City, Province
of Ontario, Cansda.—This invention conslsts in 3 new mode of a,plylng the
feed bar mechanism: in a poculisr relative construction of the shuttle car-
rior and foed bar to enable the former Lo ralee the latter at every forward
motion ; and 1o a very slmplo and ¢ mode of Iating the length
of stiten,

Improved Fence.

Austin Orvis, Ellington, lowa.—The fuvention relates to that clams of
fences which are placed soross streams Hable to be flooded with water at
one keason of the year aud obstructed with lce at another. The fnvention
consists in & Jolnted post which will enable the panel to atand ercot in the
grazing season, and 10 be thrown dows with its top up the stream (o the sea-
soz of lce.

Improved Cement.

Dr. John E. Park, Sequin, Texss.—This (uvention relates 1o a new hydrau,
Mz cement, and to a process of burnlng the same to develope 1ts highost
cementitious qualities. The cement is composed of 1 part lme with M to
43 per cont of cla¥ (alumins and sflica), and 8 to 10 of fne s.nd (sflex), snd
5 per ceatl of sods (carbonste, mariste oF caustic). or potush. The priocipal
{ e of the p da 1 the degree of calcination by means of
the color of the materfal at varfous stages of the burning | and without the
exsct degree of caleluation, thus determined, the cement will not be of the
required quality.

Tmproved Steam Eungine Valve,

Al der B: Loadon. E d.—This inveat! sists In tl
of the steam from the mato cyllnder before 1ia platon has resched Its throw
by detached leadiog valves, one st cach end Of the maln cylinder and an
Intermediate otie, all woved by the pressure of the steam that fills the maln
cyliader 8t or Dear the pletion of each ke. The piston valves cut off
t5e exhauet of the malan ¢yllader before the end of cach stroke, thereby

4 erels & steam lon which checks the of the maln
plston sud recelves It with & ylelding reslstance Wke « spring, thus makiog
Bigh speods moch safer. 11 Is also economical, becauso the steam cushion
storer np power which 1s oxerted In the reaction to send the piston back,

Clevis Bar, Hook, WhiMletree, and Whillletroo Staple.

Robdert Gibbe, Spring Hill, Mo ~This lnvention conslats, first,In a pecaliar
mode of constractiazs snd combiaing the clevis bar with 1ts brace; second,
1o 8 pecullar construc fon of double hook for clevis bars or whitflatroon
third, o 8 novel wode of swivellng the shank of a clevis hook fn the cloyis
ber and combining it with a laterally adjustable front plate: fourth, inn
new way of applyiog s hook staple to & swingle tree in connection with a
verforated plate.

Improved Turpentine Seraper,

John G. Cobo, Shoe Heel, N. C~Thix lnvention rolates to turpentine
scrapers which are used (o dotach the resl bt thit exudes from
the tree, and (ste In & double edged reversible serapor, This obyiates
eatirely the employ of two tmpl to plete the op 1

Improved Carringo FProtector.

George Broce Brown, Newburgh, N. Y.—Thix lavention conslats {n a plate
provided with a sabjacent and projecting strip of rubber applled fn the rear
of a carrisge wheel and sttached to the oarrisge spring by & curved arm and
bifarcated holding plece.

Improved Sleigh nnd Sled Runner.

Jacod W. Karn snd Eugene W. Karn, Watkins, N. Y.—~This Investion
relstes 1o the construction of Melgh rupners, and conslists o makiog the top
rall bottom, runner, and intermediate supports of s slngle rod of metal,

Improved Wash Boiler.

Josenh Adsms, Nowark, Oblo.~This invention relates to the construction
©f parte which make up & wash bofler, and constets la & false bottom con-
wex ot top And provided with adjscent chanvel ways, the latter recelving
he water frotn the former aud dellvering It (0 the steam gencratlng cham-
Dar: aleo o & two part end-closed and afde-petforsted plpe, through which
Ahe Bot water Is forced I Jota upon the clothes; and aleo fo & perforated
chotlies shelf Lhat 2 over the pipes of the false bottom,

G Improved Belt Hook.

Greenlest Wileon, P 0. Jlox 1190, Lowell, Mase.—Thesa hooks act on the
‘watie principle ar peggiog o the sole of & boot, the teath taking tho place
of + The belt {s not weakened by punchiog holes ; and, the teeth tak-

18K hold 16 40 many places, (he straln comes uniformly on the cnds of (he

Delt, whieh prevests teartog oul the ends. The book In particulariy adapted

Improyed Machine far Cuiting Vloop Leoks,

Jotn Midirew, Eavenswood, W. Va.~The Invention conslats in arranging
asettes of knives In & reolprocating holder, one above another, and each
ote projecting further out than the sabgacent one, 40 A (o cut out Furcess.
Ire shavings from the shank. It aleo fetaln an tnle and Iater
ally moviag gage, that 1s sutomatically adjusted (o eaeh successive kuife
#4 1he Jatter approaches the biank. 1t aiso consists In arrsnging laches on
the knife holler, for the purpose of plaoiog the gage o s proper retative
POILIon Lo waoh kuife ax 1t comes 1o lia work, Tt also constats In providiog
the groaved wprights of the siiding too) holder with & separato and detach-

Improved ﬂ

Willlam 1, Brooks, Baltitmore, Md. <This
10 the slze of cans 10 be saldered, 4nd consiets (o & novel sod
of Attaching the barner plpes to thelr supply ehamber.

Tmproved Nutier Wearker, 41 U
Warren X. Golden, Coldwater, Mich.~Thie invention constets In butter
workors having pddles with pcallarly shaped end eurve and Satedrface;
andn the comblostion with two Nutler warkars and one btter holder of
» elrenlar raek and pint Red 20 (AL AlL the former way be siurl

Ahie cip, 90 ws 1o permit s casy secets Lo the sald Wolder, Tt hotn In a
pecaliar coustroction of cutter shanks, 40 that they way be readily applied
sod supported In grooves of holder.

Improved School Desk

John Wallace Childs, Kansas C1Ey, Mo—The Invention coustats in a ponn.
Har mode of cousteneting the hinge Jolnt of deak Vs, aod snalogons
atifeles, »0 1NAL tho desk 1 (8 easily holid by gravity tn an fnclined posftion
for use, aud 1fted before 11 1s sllowed 1o fold against the back.

Tmproved Cortnin Cord Fastoner,

Oharlen Gaminel, Utlon, X, Yo=Thin tnvention hns for Its objeot to farnish
an tmproved palloy for theordn of window shade rollers. A pisto, deslgnod
10 be secnred to the window oasing, [4 oast with a sooket or hollow rib to
recoive & rod. Tha uppor end or head of the rod 1s slotted to rooelye s pul-
loy, 4 which s p A the endless cord by which the shade i ratsed
and lowered. The rod Is made connldarably longer than the Jonleth of the
plato, and hae a hand nut screwed upon s lower end, so that, by slinply
wening the nut on o off, (he tonston of tho sbnde cord may bo adjusted an
required. In the slde of the rod ts formed & groove, Into which Is (hnortad a
plo #o as to be entirely out of alght,

Tmproved Sofa.

Willlam R Conger, Newark, N, J.<The luvention cousiats fa the Improve.
ment of sefh bedsteads, Tho baek Is kinged to the frame of the seat, so
that It will tnrn over and hapg down. Io this manuer the lounge may be
uaed ax # double lounge wienever such use of (L is deslred. The back may
also be fastoned in an incllued position. To the front slde of the lounge Is
attsched an sdjustable side or shield. When the lounge is in ordinary ase,
the shield is dropped down In froat so s 1o be entirely ont of the way.
When 1t {s destred to use the Jounge as & bed, the front Is tamed up and
fastoned 1o any desired position. The head may bo ralsed and adjusted to
suit the occupant of the lounge.

Improved Telegraph Cunteont and Switch,
Bobert Hennlng, Ottaws, 11, asalgnor 1o himself and J. D, Caton, of same
place.~The olject of this Inveation Is (o substitute, for the differont sop-
arate fostruments usod at present In telegraph offices as cut-outs and ground
switehes, & fon foatr which not only offers all the advan-
tages of the 1 , but, by its simple copstruction, is clearly anderstood,
ecarily operated, and bed at less exp Toe Invent! 1,
Ialy, fn the b jon of & cut-out and ground switch by means of two
parallel metallic plates, connected with the line and local wires, which con-

may be | pted or estab d by tho ad) ble bulton orelr
cult cloner and a metallle peg, which may conneet elther wire, or both, to
the ground,

Iwmproved Copy Holder.
Stephen French and lafus D. Chase, Orange, Mass.—~The fnvention con.
sists of a board, supported Io any way In an obligue position suitably for
reading * copy.” Noar Its upper edgo (4 a pale of rolls with elastic surfaces
arrangod aultably for drawing a half shoet of paper along the table from
bottom to top, one of aald rollers being provided with a thumb bit at one
or both ends for turning (t. Just below the rollers s a slotted plate, ar-
ranged 80 that the paper, containing the matter to be copled, will bo drawn
under it and bidden from view, except o llne or two which may bo scen
through the slot, and thereby be cloarly Indicated to the eye of the copyist,
§0 thut no time will be lost In followiug the copy in the right (|

iy d from & slogie crank arm.,
Tmproved Harvestor.
W K. Ralrigh, Plamyiile, Pa~This (avention consats fn the
AT LAt driven the cuttar plofons (n threo seotions, eanfly appileabie to

and removable from eaoh other, and ia maklog the weat to alde baek and
forwird at the will of the deiver,

Improved Vencer Ontting Machine.

John W, Lealo and George R. Smith, Calro, 111.~Thix inyention consiats
In the employment o, w preasurs roller w0 small (WAt the carvature of the
periphory will admit of the appllostion of the prossurs oxXnoLly opponlty
the odgo of the cuttor, with two socondary pressurn rollers soting vpon it
Lo mnkeup the espacity for pressure, 1 which tt is conslderably reduced by
being mada so small, The object 1« o Inssen the chuaking of the wood,
whiéh Is constderable tu the machines walng only one roller, because the
seo necessary for strengih mwakes the elrvature so large that the polnt of
contact with the wood mnst be consldurably in front of the entting edgs.

Improved Exconslon Settee,

Cornellas Deatty, Elfzahoth, ¥, J.—~The object of this inventlon 1s to ko
construct sottecs or “ lounges ™ that they tay be readily converted into
beds for sleeplag purposes ; and It conslaty fa the mode of extending the
settee by sectional extenslon slde pleces binged thereto and provided with
legs, the same belng so constructed and arranged as (o be folded back
around the settee and fastened together,

Improved Sewing Mackine,

Cyrus Lewls and Joseph Soothil), Howsrd, 1l~The tavention consiats fa -
means for facllltating the application of glass to bearing sarfaces, The
verticsl wall of the shuttle race and the boitom are of glsss. The glam
race I8 supported by a metal plate 10 which 1t I« fastened by detachable
elips at the ends. A groove or s slot is miade 10 the part for the needie,
ihe ‘:nneelnbe“c‘ thereon, on (e metal supports, in cement, shellse,
or other cissth b lcul to back it throughount,
shock, and prevent fractore. o

Improved Compound Explosive Prajectile.
Frank A. Markiey, Waynesborough, Va.~The object of this (avention 1a
Improvement in the class of sheils or explostve projectiles which are formed
of several detachabdle parts; and the lmy iate ln the
tion of the projectile wheredy the sovert] auxfitary shells or chambers are
connected to the maln eylinder. On the Ignition of the fuse connection,
the pow or charge In the waln chamber explodes and throws the quarter
shollsin differont divections, The fuse of oach shell will take fire from the
firat explosfon and ignlte the powder charges of the anxiliary shells, scat-
tering thefr fragments again with powerfal effect. £

Improved Water Wheel. 2\

Allsha B, Realff, Biogham's Mille, N, Y.—This Invention hus for 1ts object
to furnlah au lmproved water wheel. Around the body of the wheel fn
formed the lnperrim,. The loner edges of the buokets are secured to this
Inner rim, and to thelr outer edges Is sccured an oater riw. The buekets
are so arranged that thelr upper edges are about upon a tangens with the
rear alde of theshaft. They also Ineline to the rearward, and their loner
#lde odges pass to the rearward faster than thetr outer side edgey, and are
mado longer, 5o that thelr bottom edges may bé horlzoatal, The tnser rim
s mado deeper than the outer rim which, (0 conuectlon with the form of

Improved Shnunk Laster,

Richard I, Perkins, Almond, N. Y.=The object of this invention Is to con.
stroot a shank laster, which may be adjusted to different slzes of boots,
nolding the shanks firmly, and allowlog the use of both hands fn pekgling.
The fnvention counsists of o onryed maln pleco, with pluchers, guard, and
regulator pivoted to the end thereof. The curved lever I placed under the
knee, the pressare on guand and piachers stretehiog @rmly the shank leath-
er for pegging.

Improved Cooking Vessel,

Laurence P. Bodkin and John S, Bodkin, Brookiyn, N, ¥.—This lnvention
hias for It object to Improve the construction of bollers, ssuce pans, and
other cooking vessels, in such 3 way that the liguld contents may be poured
off and the solid cootents retalned. Upon the edge of the forward side of
the boller Is formed a Up, Inclining upward and outward, toserve as 3 spout
in pouriag out the Nquid contents of sald boller, to gulde them luto the
receiving veasel and prevent them from trickllng down the outer side of
bofler. Upon the Inner slde of the edge of the forward alde of the boller
is formed a grate, the bars of which are connected with esch other at their
Inner ends, and at thelr outer ends are formed solld with the body of the
vesscl. The bars of the grate are made triangular In form, and are so ar-
ranged as to form the jeast possible obstruction to the outfowing lquid.

Improved Railrond Switch,

John B. Adams, Sacramento, Cal.—The cbhject of this Invention is to con-
stract s switch connection which avolds the disadvantages resulting from
the expansion snd contraction of the switch rall st different temperntures,
causing elther a 100 close contnct, 50 as to prevent the workingof the rall,
or a too wide opening, 5o thiat the battoring of the ends of the rails necessi-
tates thotr replacement. The lavention Ists in tho arr tof an
inverted rall under the awlteh rall, conuected and pivoted to it at one end,
and the extension of the lower Inverted rall under a rest plate to the track
ralls, to which the same (s slro ngidly connected, producing an expansion
and contraction In such & manper that the awitch rall {s always equidistant
from the track ratls, and no interrcuption of the working of the switeh or
battering of the ralle ls possible,

Improved Folding Bedstend.

Alfred G, Dayles and John W, H, Carroll, New York eity, and George D.
Miner, Willamsburgh N.Y ~Tuls invention has forits object to improve the
construction of the folding bed describied In letters patent No. 188,187, Issuod
to tho sald Alfred G. Eayles, Novembor 10, 1872, so as to make It slmpler in
conatruotion, nod make It more nearly rosemble o tuble or other similar
artiele of furniture. The Invention consists In an fmproved folding bed,
formed of the two parts hinged to each other. One part Lias a molding
around Its top so that when the sald part of the bed body s turned back the
molding may swing out and serve os logs Lo support the welght, the cress
bar of the molding supporting the welght, the hinges befog simply tntended
to pivot the molding In place. Thospacosin whioh the parts of the mattross
reat are miade of such & depth that the odges of three of the sides of the
parts of the body of the bed may project suficiently above the mattress to
give space for the bed clothes. An end board s fitted fnto the open space
formed by recessing the adjacent edges of the hinged sldes of the parts
when the bed Is closed, 50 a8 Lo closely caver sald opening. The odge of
the part of the body opposite the hinges may be provided with s board,
which, when the bed (s closed, overlaps the other part and, when the bed Is
opetied, serves as 2 head board to the bed.

Improved Feed Water Heator for Stoam Bollers.
Sldoey T. Taylor, Baltlmore, Md.~This luvention Connlsts o a Dow ar
rangement of & cone and Induction and eduction exhaust-steam plpes or
tubes, with & perforated clicular water discharge ppe, within a case or
oylinder, wherehy a very (horough absorplion of heat by the water, and
correspording condensstion of the steam, Is assured. It also constets in
providing s woll at the bottom of the Aforesald case and Armangiog a plston
and valve therein, 5o that the water sceumulatiog 1o the case may be entires
Iy removed.,

Improved Sash Cord Gulde,
Willism Shaw, Brookiyn, N. Y.—The case has fist surfaces in which Is

w* The lnventor manufuctiros difforent stees and sapplics
Betts by the quantity, st Jow rates.

the wheol to discharge frecly.  The wheel when ot work In
connection with the spent water causes a suction, which renders the use of
a suction pipe wholly unnecessary. The size of the bucketsand thelr pum.
ber may be varied according as more or less power Iarequired. The body
of the scroll or stationary wheel Is made convex upon 1ts upper side and
horizontal upon Its lower slde. The lower edges of the chutes are arranged
abott upon a tangent with the forward side of the shafl, and are inelined
in the opposite direction from the back This tloo of the sta.
tionary wheel allows the water to pass readily and freely 1510 the chutes,
and enables the wheel Lo be run efficctively with a very low head of water,

Improved Wheel Cultivator,

John H. Randolph, Jr,, Bayou Goula, La.~The [nvention consists in the
improvement of cultivators, The t of the hioe is hed 1O the
cross bars of the horfzontal frame and streagthened by inclined braces. To
the pear cross bar of the frame are attacheds palr of verticalstandards,
placed at such & distance apart as (o recelve one of the drive wheels be-
tween them, The drive wheols are placed upon shafts and earry the samie
with them In thelr revolution, The sbhafts revolve in bearings, while thetr
faner enda project through keepers on long bearings attacked toa stand-
ard, so that the latter may be ralsed sud lowered without disturbing the
shafts. Upon the forward edge of the standards are rack teeth into which
gear the teeth of & segrental toothed wheel, the hubs of which are placed
upon shafts to which are rigldly attached the lower ends of the levers.
Flows or scrapers are attached to the lower ends of the standards, and are
50 formed A% L0 move the #il Inward or toward the plaots. By meansof
biades actuated by radial arms suitabiy arrsoged, the soll {s thrown toward
the plants, sald blades operating upon the sofl somewhat ax theblades of &
propeller screw operate upon the water, The blades may be used in eon-
neotlon with the plows, or elther may be ured without the other, und hoth
may be adjusted to work at any desired depth in the sofl.

Improved Swaging Machine.

Henory M. Crippen, Bartlott, asslguor of one half his right to James C. ‘
Witson, Plymouth, Ohlo.~The object of thix invention Is to furuish & ma: ;
chine for tho use of careiage smiths and metal workors generally, by means
of which the thne and labor roquired for forging the varlous Hght frons re-
quired fn the prosccution of their business may be greatly diminfshed and
the work performed (n & superfor manner. The bed plate of the machine
{8 elevated on an {ron frame and supports a stand. Vertiealrods are held in
the Jaws of this stand, upon which wre spiral spriogs. The bar which oar
ries the upper AWages rests upon the top of the spieal springs. Tho rods,
with the bar connected, play freely up and down in the Jaws, The down aes
tion {w produced by means of o treadle. The back or upward motion (s pro-
duced by the recoll of the spiral springs. The die plato has on its face
grooves whioh correspond with the grouves in the faces of the hammer
dies, snd is moved and adjusted on the bed laterally to sult the operator,
and may be secured in any dosired position.

ITmproved Paddle Wheel,

James C. Chaffee, Titusville, Pa.~The shaft is connectod with the driving
power by cranks to which are attached habs made with palrs of parallel
flanges to recetve the inner endsof the paddies, To sald ouds are secured
the paddics beot in the u lddle, Nanged on their outer ends, and bolted to
dltks. Upon the onter edges of the disks are formed faring rims to pro+
tect the buekets from obstructions in the water. This construction, the
paddies belng set 0pposite to each other, makes the boat more steady and
renders the wheels Jess Hable to clog than wheels constructed in the ordls

BATY WAY.

Improved Harvester,

Wi, K. Ralrigh, Plamville, Pa.~This lnvention conalsts In combining an
adjustable reel Wit a sot of pulleys and cords so that the sald conls and
belts will always be automatically tightened or leosened whenevor the
reel 1a chiauged ; 1o & pivoted reciprocating rake that Is held upright on 1he
off atroke but tipped over by a spring ready for the onatroke; in & wire
frame gathorer attached to a detachable gulde frame; and Anally, In opera-
ting the rake by & shnft having two reversed and crosdog spiral slots,

—t @

ALy pew subscriptions (o the SorexTrre ANENICAN Will be conmenced
with the number (aued [n the week the nates are received at this office,
anless back numbers are ovdered, All the numbers back to Janusry ist

Journaled the rod or pulley shaft, and the rollers or pulleys have end cham-
bees combined with sets of 10ose balls placed tn sald end ¢ bhambers, so asto
take the pressure of the rollers and losaen the friction

may be had, and subseriptions entered (rom that date if desired.
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Rusiness and Pevsonal,
(haree 7or Invertion wnder this head 1w 81 a Line,
anted,Brick Mach.Cireulars, Box 5501, N.Y,
 Baltl Best Philadelphin Onk Tanned
g ~Aruy, 201 and 88 Chorry Steeot, Phlladelphia, '
ke’ Steam Clothes Washor—1000 nconts
. Profite large, Sales tmmense, Hend for elrou.

Wi T Brooks, Phelps, N, Y.
mond Carbon, of all sizes and shapes, for
'y rock, sawlng stone, and turning emoery wheols;
alio Glazier's Diamonds. J, Dickinson, 6 Nassan §t, N. ¥,
‘Bell‘l‘ng and Mechanical Supplies of
A,
olass 2 H. P. Engine and Bollor, new,
for $%0 canh, If bought tmmediately, G. F. Shedd,
Waltham, Mass.

_Spons' Catalogue of Seientific Books, matled
greconspplication. E. & F. N.Spou, 4i Broomo 8t NV,
tont OMco Roport for Sale—Complete, Ad-
! .,.’_..un.mox.m o, Ave. W, Washington Clty, D.C.
‘Wanted—A Portable or Stationary Steam

Kagine (new or second hand), from 20 to %0 P, W. &
2. Reld, West Hebron, N, Y.
Gear's Improved Variety Moulding Mn-
‘ ‘:}.;ﬁﬂu.l‘..p ” p

Patent for Salo at a groat inducement, Ap-
ply, for particulars, to Fatenteo of ** Advertislog Lan-
tern,” 8, Kuh, Jofforson, Towa,

Machinery for Salo—Ior gnrtinnlurn. nd-
Adrexs=Tho Abbott M'f' Co., Benoca Fulle, N, Y.

Patent for Salo of an articlo nesded by
Book Keepore, Addross W, F. Woat, Haverstraw, N, Y,
) 8. R. Wolls, Publisher, 380 Broadway, Now

M Sork, gives *Pleasant and Proftable Employment " to
. stuch &3 wish (0 “oarn a dollaror two,"” while about thelr
regalar work. Try it

Washiog Muchino—Best, $3.50, Easy work,
Clrenlar free. J. . Dogdale, Whitewater, Waynao co,, Ind.
Stationary Engines; Double and Single Cir
onlar Saw MAa ¢ Fortable Farm Engionos mounted on
trucks with Iron Wator Taok, Steam Jackotod Oylinder
and Balance Steam Valve, the ouly Portuble Engine
; made with Steam Juckoted Cyllnder and Dalance Stoam
| Valve, Send for Descriptive Ctreular and Price List to
s tho Manstield Machine Works, Mansfiold, Ohlo, Libersl
! Alscount to sgents,

Portable Steam ines for Plantation-
Mining, Mill work, &e. Clreular Saw Mills complete for
Dusiooss. First class work. Stmple, Strong, Guaranteed,
Meat Terma, Address the Old Reltable Juhn Cooper En-
glue Mg, Co,, Mt, Vernon, O.

o Iron Castings Direct from the Ore Wanted,
namy and address to Cantings, Box 2914, New York.
o Nickel and its Usea for Plating, with gene-
v ~al dereription. Price 80, & copy, malled freo, by L. &

J. W, Feuchtwanger, 58 Cedar St., New York,

Im&n“ed Wouod Handle Ratchets, 18 in., 5.
G. E. Parker M'0'g, 117 & 119 Malberry st., Ne wark, N.J.

For Solid Emery Wheels and Machinery,
send to the Unton Stone Co., boston, Mass..for clrcalar.

State and County Rights for Dm?'ou'l pit-
ent Refrigerator, tho best in the world ; or will exchinnge
for Real Estate. Apply at 602 Seventh ayeuue,

Sare cure for Slipping Belts—Sutton’s pat-
eat Palley Cover I8 warranted to do double the work
before the belt willslip, Circularsfree. John W, Sutton,
5 Liberty Strect, Room 2, New York.

Patent Chemical Meotallic Paint—All shades,
ground 1o ofl, and all mixed ready for use. Putup in
) cans, barrels and half barruls, Price %o, $1avd 81,50 per
~ gal, Send furcard of colers. N. Y. City Oll Co,, Bole
Agonta, 110 Malden Lane, Now York.

Mnon‘!ndmpo Covering— Economy,
Safely, aod Durspllity, Saves from ten to twenty per
ecat, Coalmers Spence Cumpany, foot East il St., New
York—132 X, 2 St., 8¢, Louls, Mo.

The Ellis Vi

w Pcun Pulloys,
Clrecalars free.  Address Shortt Mf'g Co.,C rihage, X.Y.
Stave & Shingle Machinery. T.R.Bailoy &Vail.
_muamm: .B&p:nm bined

For best Prosses, Dies and Frait Can Tools,
Ulies & Willlame, cor. of Mymouth & Jay, Brooklyn,N.Y.

Cevering for Bollors and Pipes
economieal and durable urticle Ia use, Took first prize
AL Awerican Institute Falr. Van Toyl Magufactoring
Company, 035 Water Streot, New York

For Solid Wroughtiron Benmas, ete., soe ad-
vortisemont, Address Union Lron Allls, Pittsburgh, I'a.,
for Uthograph, ote,

Willinmson's Rond Steamer and Stoam Plow,
¥ith robber Tires, Address D. D, Willlamson, 2 Broad-
aay, N. Y, or Box 180,

Parties desiring Steam Machinery for quar-
rying stone, sddress Steam Stone Cutter Co. Butland, Vi,

Hand Fire Engines, Prico $300 to £2.000.
Also, over 50 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsoy & Co., Sen-
oca Falls, N, Y, U, 8 A,

Hydmullc Presses and Jacks, new and sec-
ond hana, E.Lyon, 470 Grand Street, Now York,

The most

J, H, P, askas fora good recipe for blacking
or painting a portable boller, to that It would retaln 1ts
gloss,

G, 1. onsks where a deseription of the
electro-plating process of Messrs, Jacobs aud Kleln may
bo found.

E. A. J, asks: With an area of steam pipe
of 1 sqnare Inch, and & pressure of 30 Ibs. per gage, If
the steam flowed Into s vacuum, with what force would
1t atrike a disk suddenly siid over the openlog ?

B.F. J. asks: What is the strlklnﬁ power
of tho largest hammer nsed In Burden’s horseshoce
works ; also of tho largest one fn use unywhere else ?
(Perhaps some of our renders who have seen the ham-
mor mentioned will forward some Information on the
subject. The largest hammerin the world Is supposed
tobe the 100 tun hamumer at Krupp's stool works in
Prussia.—hos.)

W. B. aska for a recipe for coment which
can be applied around the joint of a tin box, which will
keep oll from coming out duting transportation, When
the box and tonts reach the destination, the cement
I to be removed, I do not wish to solder the coveron,
but merely to keep the ofl from ooxing out,"

J. N H. nsks: WL o turbine wheel give as
Lok, the t of

Pour the mass tnto water and work (nto balls, which are
ted up (n smooth worn allk snd applied to the plate
warm, when It oozes through the silk. A dauber of soft
wool covered with slik Is used to smooth it perfectiy.

A Lady naks If camphor put up with fors
causes thetn to fade, Anawer: Porsons who have used
chmphor for s long time do not notiee sny change of
color, oven whore the gum e in direct contact with the
fur,

W. A, 8, sayn: Herewith enclosed please
find a section of load pipe, cut from a plece elovon foot
long; tho whole longth s perforated like the sample sent.
Weo are somowhat puzzied as to the eanse of deeay, The
plpe was put down, six feet below the surfece of the
ground, nine yoars ago, as a conductor of pure water
from the maln pipe Into a bullding. The soll Is diy,
sandy and pebbly, Attention was first called fo It by
the leaknge, through the stoppage of water In the bulld-
Ing. Delloving that It would be Interosting and fn.
structive, we ask your oplulon, Answer: The speclmen
appenis to havo been gonawed by some anlmal, but it
wmay havs been corroded by some mineral seld In the
#oll, which attacked the lead. Such cases are not com-
mon.

W. IL. P, says: 1 have been using the fol-
lowing arrangement for over a month, and [ find it to
svrpass anything of the kind in use. The object Is to
pump water Into & boller without diminishlog or stop-
ping the making of steam. Set the check valve on the
centerof the boller, thence run a pipe (Inalde the boiler)
to tho front end, elbow It and run it to the baek eud,
and to within an fneh of the bottom ; w0 that, as & natus
ral consequence, by the tme the water pasacs through
that length of plpe In the stesm, It will bo ax hot as it
would bo when It gots to the waterin the boller. Please
give me your opinlon. Answer: If the water (s heated
by the steam {n the boller, It must, of course, abs‘ract
heat from the steam, so that our correspondent’s ar-
rangement, while (t s efficfent, may not be economical.

J. B, I, nsks: What is the most suitable
engino for driving n streot car, that (s, the one that
would do the work with the least steam? What Ix the
welghtof the englne and the amount of steam required
torun one of the dummies now In use? Answer: It
would require too much space Lo answer our corres-
pondent's inquiries in full. By consultingback numbers
of our paper he will galn considerable Information on
the subject. Opinlons differ as to the besat form of en-
gine for street cars. We bave seen an account of a
steam car contalning an cogine of 5 horse power, and

carbon plate (v plaged Inalde the porous Jar, which Is
then almost Alled with the crushed peroxide of mangan
eso, and soaled with Jted ssphnlte. A soluth of
chloride of ammoniam s ased autelds to act on the zine,
1. Redoco a sllver coln 1o Aliogs, by means of an ordins.
ry lo or rasp, disaolve the Allngs In more or Jess nitric
acld, according to the strength of the seld, and evapo-
rato the solution until the salt will erystallize ;: any ex-
coan of neld will be driven off In the proouss of evapors-
tlon. Thoe copper of the caln will nat Interfers for or-
dinary use, but pure sllver may be obtaloed from almost
any dentist,

F. W. sayn: 1 have a stream of water,
bot no spring for feeding & hydraniie ram; M
at the point where | want to use ihe water the

fall nas Nitle welght, but hes & depth of 7 or
- 0 feat. The river car-

=_ — tiestn the drieat season
A — about 800 cuble feet of

.;-_;;-f:) N — wator por minute, I

—_ f’ e propose to fix substan

== | et tally » cast iron pipe

— £ N to the bottom of the

- river,us shown In (he

) engraviog. The pipe
- and s supports sct o8

o kind of dam snd pre-

e vent an admiston of
wiater, exeapt from the
wurface at mouth of
pipent A, This wounld
oreaton full of 0 foot st
high water fn the river,
‘The perpendioular part
of plpe has & length of
7 fect tnslde and & dlameter of 7 inches, and 7 Inches
gives an arca of 535634, which, maltiplied by o feet fall,
shows 1,990 gull- na perminute. Accordiug to your artl.
clz about hydraulic rates, the 1,950 gallons falling 9 feet
would ratse 200 gallons por minate toa hight of 63 feat,or
one seyenth the quantity descending, Forty per cent
of this would bo 112 gallons, A good deal loss wounld be
onough, If & conatant atreatn to A rescrvolr on top of
bank could be had, without further ald or power. Any
water eugine or the ram can be serowed to the border
atB. If the fall of sald quantity of water will not
create, per ae, s rise of water to the hight of & feet In
smaller strosma, which {s the Dest way to effect It?
Answer: The pipes would simply 81l up and no resslt
would fallow In the desired direction. If there (s no

consuming coal ut the rate of one tun every th ||
miles of gontinuous run.

D, C, says: A low pressure engine has a

£00d results fOr power sk an ov
water belng from 100 to %00 inches in volume, aud the
ml) 20 foet? Doth wheels are proportioned to that
smount. A man was deslrous of putting (o a turblne
wheel: but & millwright sald it would do well enough in
the spring for s month or two when water wias plentl-
ful, but {o low water It would not do the work tnat sn
overahot wonld, [The question proposved by our corre-
spondent Is oue of groat lutercst, and wo would be glad
Lo hear from those of our readers who have Informa-
tlon on the matter. Home turbine whooels iave glven an
effictency of more than 835 per cent, bhut there (s general:
1y a great falllng off at * part gate."

,and [ notlee that it does not carry 0 much
steam as a high preasure ; whatis the reason? If I were
to put a condenser on s high pressure engine, would it
be called a low pressure or a condensing engine? Ac-
swer: In parl alowp ¢ engine is one
that has a condenser, and 3 high pressure engine ex-
hausts fnto the alr. Modern condensing engines fre-
quently carry as high p as n densing en-
gines ; and the names ing and non densing
are the most appropriate. A condenser and alr pump
can be attuched to any non-condensing engine, and it
then b what Is Iy known as a low pres-
sore engine. In this case, the initial prossuro of the
steam can be reduced—or the valve may bealtered so s«
to cut off the steam at an earller polat of the stroke;
and the engise will then pe the same power as
before.

_(‘._A.P..:{:: A _hidmullc ress having a

R. will find full directions for kalsomining
on p. 30, vol, 3.~J. C. S. will find & rule by which he
can obtaln the required width of belt on p, 257, vol. B,

J. H. B. asks: Can glass be made into golid
balls of from 33 inches to & Inches dlu v and what
would be the cost of common glass In that shape per
ball? 1am tnformed that It canzol be done, asthe glase
would crack In hardealng. Asswer: Those who have
worked ln glass houses say there woald bo no dadger of
the glass cracking If annealed. We cannot tell the

price.

E. S. naks: What will remove iron rust
from carpenters’ tools? Answer: Very dilute sulphuric
actd will dissolve rust from lrom or steel. 1t must then
be carefully wastied, thoroughly dried and olled. Paraf-
fiu will protect tron from rust,

W. F. recipe {
B D o it

07 | kept regulated by meass of galvanie connections? 3.

Re- | contact 1s made, an lmpulse of el
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How csn | make & cheap electric slarm bell? Ihave
batteries and an eloctro magnel. Answers: ), See an-
awer to C. R, In asother column of this lmue. 2, A
series of cleetric clocks are run by having first & stand.
ard clock a0 Arranged as 1o make sud break the electric-
al ciroult at each osclllation of the pendulum. Whea

c3 ter 18 § lnches and exter-
nal dinmeter 19 Inches (thlck: of metal § [nches), the
teaslle strength of the materfal belng 16,000 pounds per
square inch: what pressure per square ineh will it take
to barst the eylinder? 1 findso much diference between
Rankine and Moleaworth that Task yon to give an ex-
planation. Answer: The bursting pressore per square
foch will be nesrly 9000 pounds. The rule given In
Mclesworth Is derived from experiment, aad is applied
o thin eylinders and pipes of cast lron, undergiven con-
ditfons. See article on thick cylinders on page Wi,

J.E. P, says: Bn&?on that a steam pump

shows 3 Ibs, ateam on boller with throttle wide opes,
and say 100 1ba, water hrowing 120 feet throug!
1% inch norale. If 1 h gino of the same

capacity with the same amount of steam and water pres-
sare, with the throtile wide open, to the same line of
hose, uslng the same nozzle, will the two coubined in-
crease Lhe prossure on the hose or throw & greater dis-
tance than the slugle engine by Iself? Amswer: The
effect of ting the d engine will be to force
more water throogh the hose In 2 given time. The pres-
sure per square loch on the hose will be Increased, and
the water will probably be throwa farther,

Y. M. says: 1. With a eylindor 1} inches
bore x 3 Inches stroke and a slide valve, would a shaft

feity s sent throogh
the wires conneollng the clock with the ladicators.
These tudicstors In thelr most stmple form sre merely
ondinsry clocks, merking seconda,with the driving wech-
anism snd peadulam owiited. In place of (he pends-
1am there s an electroamagnet so connected with & bar
of tron that every thme the circult s made the bar of
tron 1 d sud p the d wheel forward
ona tooth, As 2008 A the clroult Is broken, s spring re-
tracts the bar of fron, sad (L Is ready for anothor beat.
Pertiaps an oaslor method for converting an ordinary
clock 1uto & copying elook or Indicator, If you sre pot s
clock maker or brass founder, s that described 1n Rolfe
& GUilet's * Cambridge Physics. ™ 1t ls 1o almply dise:

nect the driviag power (spring or welght) and remove
the poadulum ball, ls place of the latter, sttach to the
peodalum rod & coll of (nsalated wire, andatiach to the
aides of the cloek care twO PEMBAnent Inagnets (o 3 hor-
Lzontal position with thelr soull poles toward the ends
of the cofl, Whet & carreal passes through the coll vue
end sequires north Iom, snd Ix at d by the
magnet near I8, the other end becomas south aud ts ro-

» inch i be wtiff gh for the fly wheel and
crank, or should 1t be ¥ foch? 2. The boller i« 18 inches
long x 10 inches diameter, and 18 to have two fuce 2
inches dismeter through 11, The fire ks under the boller,
from which place It goes to 1he back end, and returns
ihreagh one floe and then through the otber to the
smoke stack. Would a boiler of that slze de large
enoagh Lo run an engloe of the size mentioned at 1%
revolutions? The boller ts made of copper three thirty-
seconds of an tnoh thick. It s to be fired with shavings,
ete, & How many pounds pressure ought 1t to stand
per square inch, and how many p ds would It

avallable per fall, o water can be ralsed, even
with the hydranlio ram.

J. A, B, says: [ noticed on page 210 of your
current volume an articlo on a large magoeto-clectric
muechine, copled from Eaglneering, Forsome time past
[have beon anxious to make an olectric lght,and I
thought I might possibly make a mwagneto-electric ma-
chilne myself, Jarge enough to show the spectrum of tde
metals, eto. 1noticed that, in reporting Tyndall’s first
lecture fn your journal of January 4, you say that ke
ased a small voltate battery for hls light, I wish to
have some apparatus to experiment with, Part of this
apparatus, [ have already inished, such as bisulphide of
carbon prisms, clockwork for rotating colored cards,
cte, I wiah tosskyou: Which would you adviseme to
ude, s serics of s lects) hine?
2. Are Dunsen elements the dest? 3. What would be
the smaliest number to wre 50 a4 1o geia good light with
a Dubdosc lamp ? Answers: 1. A scries of Datterfes. 2.
Buusen's are most geacrally used. 3 It will depeadon
the amount of lght wanted, and the time {t s required
to be kept up; five cells will give a good light. Thirty
¥o.1 Buasen cells will give s good lght for your pur
pose, provided youscrub the zincs with a wire brosh
whep you are through ; the price per cell Is about §1.35 ;
the running expense Is the zine and acid; the zines you
can cast yourself, using one new :ne as a pattern. NI.
tric acld ta about 12 cents perld, Sulphuric acidis 2
cents per 1b.

S. L. G. asks: How much power could I get
from a stream of water 1) Inches in dlsmeter, with
aboat twenty feet fall? I would have to carry It aboat
amile Is plpes to get that mach fall. Would {t beneces-
sary to rus the pipe thus, or would (tdo a8 well thas

with wheel at the Bead * Answer: An ineh pipe 3 mile
long would dischange 100 Nitle water 10 be of any use.
With a plpe sufliciently large to discharge the required
amount of waterundsr ahead approsimating the amount
due the grade, It would make uo difference which of the
proposed mothods of fuation was sdopted

J. C. L. says: In your answer to N. B. D,
on page 37 of your current volume, 1 thisk you do not
et at the idea o regard to electroamagaets. He ssys
he bas @0 feet of Bne covercd wire on which s too mach
resistance for any ordinary loca! battery to overcome.
There Is wire enough for a relay, or fatecsity magoet,
waltia called, iring & bettery of § or W
Bunsen colls to bave first rate offoct, A local sounder
has only about 10 feet of No. 2 wire, and that Is as
mach s local battery wants to do. Answer: We res

Lo run (L at the speed mentioued, te drive a lathe ¢ 1a.
chen swing, turniag 21 toches long, elther tron or wood >
Answers: 1. Ashaft, X of sa loch In dlameter, would
be large enough. 2. You will And remarks on 1he pee-
{ of sall bol) Ia previous * of our

fully differ. We will produee a sharp click of the

annature with an electro-maguet of No. 20 wire azd of

Alty Ohcas reslstance, and only use & battery formed of

w0 copper penules and two sines of same size, (o dilute

vulphuric scld ( the same dattery will produce no 8o
Ble effect on the ar of » of

Journal, 3. The bo.ler 0ught to stand & pressure of %0
of % pounds Lo the square nch,snd drive the lathe with
A presaury not exceedlog @ pounds,

J. B E.says: 1. T want to sot the valves
fak tve angl

The regulsting clock now reverses the diroot
of the current and the pendulom eoll Is carrlod 1o the
opposite side. 5. You may attach & wuiall electro-mag-
et 10 & $PTIRg, 40 a8 to prevent the clock work from
ringiag the alarm bell; when the current s brokes the
aprug Is reloased and the bell riogs: or the bell can be

rung by electricity.
C. A, aaks what kind of varnish s used for
the process of etcblog deslgns It glass plates. Tho wie

of the varniah is to prevent the action of the hydrotuor.
1¢ acid upon (he parts of the plate which are not 10 be
otched. Apaweri A very good elching varnir™ ls wade
by diseolving wax In turpentine; but for s sma.. plate of
lase, 1t s bottar o warm it gently and apply the wax
which meits sud Sows ly over the surface, as the
turpentine varnish sometlmes remalie sicky and soft.
Eogravers etchlog ground cas be used on elther glase or
copper. It lamade of T om. while wax, ¥ o4, black
piteh, and )4 oo Durgundy piteh, melled ot & moderate

hoat; then stir fn 3 om powdered asplalium and boll,

o Kive the stmplest mode
of placlug ecoentrics in the right posttion on axle, the
position of the reveese lover, aud the Iap and lead of the
valves. I For & four horee statiopsry cugine, what
should be the elae of ke boller, number of fues, pres
rare per ineh, ber of strokes per min and size of
cylinder, valve sent. and valve., Asmswers: ). You will
20 detalle a5 10 wles of ports aud methods of setting
alfde valves fn * Link asd Valve Mottoss,” by W. 5. Au-
chincloss. 1t would take 100 much apace to give you
all the laforation you sk for tn thiscolumn, 2 Make
the cylinder § luchos dlamoter and & tuohes stroke, with
& platon speed of 20 feot por mloute, The bollershould
have from 00 to W aquare feet of heating surface ; and
::.unn pressiire shundd be about ™ pounds per square

F.C. B, asks: 1. How 15 the oxide of man-
ganese put (o sround the carbon plate of & Leelanchd
battery? Is thers any other subatanse with the coke
2, How can 1 make nttrate of stlver? Atawers: 1. The

wire of less than one Okm resistance, but, conversely,
ueing Qve Dantell's cells, The second magnet will hoid
te armature with sbout three times the force of (he
Arst, both armatures belng of the same slze and uoder
the same recoll tonslon. N. B D' magnet, it properly
made, te sultable for obistolag the most attractive force
from & very sHght current of electricity ; but if he wish.
ea 1o obtaln the greatest maguetic effect from an ording.
ry looal hattary on short clrealt, then he should wie, as
YOu say, coarser wire and less of L. Telegraph lnstra.
went makers try (o follow this rule: Have the reslatance
of the electro-magnel wire equsl 10 the resistance of
the battery and the wires connected whibit. N. B, D,
did not meation the particalar sae for which Ms mag.
st was lutonded, and for th 1 resson we did 2ot weation
(hat the Bneness of the wire wis & probable mistake.

B.F.W, : What should
e th‘nll‘.l.l:.‘ﬂ i‘:o‘lhu. 'l-ln"t:"om

......rm-nu-mmmmu-.mm
can wo Gl1 the space, cheaply, 10 produce the desired re-
sl Aum-!hmumﬂh‘ﬂ.ﬂhm

Mot perfett manner by exhaust'ng the sir frea
"pace between Whe hoap aad the cytinder. -

R e




Scientific  American,

{an i'“ ono

1t uot to vun mm Ao
groater centrifugsl »

By eAuaed by “" Antly rovolution of the um- ’a

) Toroe, the rev  (he

w wnono 4N A hody on the enrface or he

mm AF Wb 1ot & corresponding AlMveones 1o

LOEhe bady AL the eluator kui &1 i oles,

ﬁmtm tho taok gonfiet with tho wenyral (iva of tho

Aww OF gravitationd  Atawors: 1. Tho faree of iiavity

s 1 polna of (e earths suefaee (o diintoished

My the eantritugal foron (n the ratio of (e kauars of tho

m« mumm Menoe, & budy v Hghtar ar the

tor than e poles, and

a boly whieh welghs one
abobt 908 of & pound st

' general, It may be stated that the
‘o'::n:;nmn'ummu the pole are o

‘m n.., e -llnm to go mvvnh the m:xnm
Axenrtoaw printing ofice? Answers: 1. No, 2, Ury
#. The American terminus 12 at Trintty Nay, Nowfoun:
Jand, and that on the othier «ide s 8t Valentis Day, iy
Treland, & Printing and publishing rooms are private
eatablishinen » ¢ but (o genorsl, visitors ure allowed, by
conrtesy, o Inspoet thom.

C, NI, says, fn roply to B, who sald thot
mlplnurln othar would not diolve rihber : Use olloro.
O § you will find thnt 1t will dissolve readily,

MINERALS —Spocimony have boen roooived
froni the following correapondents, nnd oxan.
ined with the results stated :

1M, B=Quite pure rod hematiteo tron ore
o A1t s it

he putlo of 1L 10 198, or that 191 pounda st the equat

wilt bo 1 potinds st Ahie polo.

s 1. Whieh fs the most likely
For up & 1ong Boat or ahip or a short one,
wupposing the width and deprh of hold (u boid tnstances

1o by tho sAme? 2. Which s e staunchost, or rathor,

ehioh s (e greatest stealn on i1, A Yong boat or ship

or short one, 1T both natancos they havo a propors

annte witth snd depth of heldd Answors: 1, Other
tigs botng equnl, w long vessol has greater stabiiity
nil A short ona g ar [n other words, the long vesas! has

A strongor tendenoy 1o right 1sele quiekly on being

Neeted than thi short one, & Wo do not nndirstand ex.

sctly what our corrvspondont means by this guention

© A long vossnl 1 ardinarly more strafned than a short
one, and roqulros to he mado stronger.

J. O, anks: Hos stone been used in a steam
boller for s Hoat? Answer: The device mentionod has
Been frequently wsed In a boller, s counterpolse belng
placed outstde. A kind of sand has boea
Iy omployed.

F. A M. nsks: What is the canse and pre-
vontive of the foaming of the water in my boller? It
osecurs only when the engine Is in motion. The boller s
a0 horee power upright : the feed water In vory pure
well water. When the engine Is at rest, 1 ean toll Just
where (ho water Is, but whon Tatart (¢, 18 the wator Is at
tholower gage, It will ofton oome out &t the wpper, and
018 4 82 Do sooond grage and voar the third gago, It wil
overflow tnto the englne for 15 minutes aftor {1t b start.
e, Dron with aboul 30 s, of steam, No matter how
soon wo try the gages, after the steam ta shut off from
the enging the water Is at rest | but the Instant the throt.
tie valve Is opencd, the upper gage will show water,
wiyen before only the lower gape showed 1L, Answer:
Your bolier primes because the stosm space s too kroall,
1f you can Ineresse the pressure and Keep the throttle
valve but partislly open, you may remedy the troublo,
If, howerer, the water only “ Mfts™ In the botler, with.
out being carried over tnto thr oylinder, it doos no harm,
provided that yon are careful 1o have enough water in
the boller 8o that, on stopplag the engine, the Aues will
not be upeovered when the wator leyel falls.

B, G. 8. nsks: How can I best conduct
sonnd thretgh 1LAD foet distance? Thaveboen told that
a8 pipe (n goody I w0, what Kind and what alzed pipe Is
best? Answer: The ondioary epeaking tabe, with
motith pleces and whisties, will probably answer your
parpose. ARy good plumber will @it it up for you.

G.F. S.nsks: 1. What are the best sized
ports for s { Inches bore steam cylinder? 2. What sixe
1n the dearfoge ought a solld cast Iron erank shaft to be
made to Insure safiicient strength for the sald cylinder,
the bearings delng 6 inches apart? 3. Does it cool the
water much faster in & boller to pump fn st the top of
fire box than at the hottom of boller? A 1 and
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2. Suficient dsta are not given. The lengtd of stroke,
length of posts, steam pressnre and number of rovolu.
tions would be required to answer the question. 3. Un.
der ordioary clreamst the feed shonld cater the
bofler st s low polat,

A. 8. asks: 1. What is the canse of onr
steam pipos spiitting, when the d steam can-
aot get out? ‘rbey'm stand the pressure of the steam,
We had & two loch pipe split last Saturday, and there
bave been many of them spiit through the winter. 1
do not think that It i the frost. 2. What i thebestand
cheapest way of heatiog water 1o feed our boller? We
Bave thought of putting a cofl of two Inch pipesiats the
chlmney and pumplag through them, and we set the
pump low to jet the water ran tato it, but the pump got
#0 hot that it would not work., 3. Websve been buming
sawdust Ia our bollers, and there fs 3 hard erast Inside
the tabes It 1y dlMcalt to Fet it of. o !t the wet saw-
dust that csuses It ; ana I #0, whst §s the best means of
clesnlng It o7 Answers: 1. The pipe was probably
spilt by the concossion of the water, When stoam Isad.
mitied 1510 & 0014 pipe It condenses, and the rush of
steam forces the water with great violence against the
pipe. Put draln pipes at the lowest polnts, 2, It In
better to force the water through the heater than to
draw from the heater. [f the exdanst steam from the
enging pases 15t0 (ho chitaney, the plan you propose
w1l probadly giic mtisfaction. 2 If the crust cannot
convenjently be remioved by 8 scraper, it msy be loos
ened by 8 Jet of steazi. Thuls can be readily dirccted by
mesns of & mnall rubber tube.

J.H D.asks: 1. If I send vou sample of
bofler sesle, conld you Lell me what the impurities of the
water are ; or cocid you tell better from & sazuple of the
water? The water will eat holes In an foch iron gas
pipe veed for ranniag It {n thout one year. 2. 1s 1t pos.
aible to make & tipbon work over shout I feet, orany
farther than s common pump will 1t water? Answers:
Probably the mpuritior of the water could be deter.
mined by slimple Inspection of the scale and eome reme.
dy cotdd doubtless be found, 2. No.

F. L S. asks: 1. What is the difference be.
tween fanaste of 40da and common washing soda? 2.
What guantity should I put in e bofler of 23 horse power?
Our boller 1s thick with scale and we have o swop and
plek it off once lo Mx onthe, The scale has & dark
slaty sppesrasee. Apawery. | Washing soda s & hy-
drate of soda, or & compound of the oxtde of sodinn and
water. Tansale of sods e s compoand of sods and tan-
nlessld. 2. The amount of ihe com>ound reqotred In a
‘Doller depends largely on the satare of the water used,
‘sad the msount of scale siresdy deporlied, Try &
- pounds la your bofler ; and atthe expiration of 3 week,
- o0l the loose scale. Ina few weeks, you will be
dyterming, by the condition of the boller, wheth.
wmore ur less of the compound.

2 : 1. Will water rise higher
! dlh ressrvolr from which It fs takon,
| by tha pressure of the water throogh s pipe
Lo, the end of sald pipe betng higher than
% Whalch s (he proper way to use =
. for general parposes, dry or with
muuuummmmm-m

Angling iy, J. Mollaly........ AL PR
Anger hapdle, S. W, Hemenway.....
Augers, forming the lps of, J. Swan....
Augers, coupling for earth, T. Uril....
Axle box cover, Moyel & Howell...
Dasket form, A.F. Scow.
Ball, door, A, A. Stewart..
Bell ringing, J. Harrison......
Bllud slats, entering, J. Chmh.
Boller alarm, milk, S. Mangold..
Boller feed, ete., F. A. Flicher..
Boller flue thimbdle, J. C. Farmer. ..
Doller water alarm, etc., B. Safely..
Boot sole plane, B. J. Tayman. ...
Boot tip, detachadle, M. B_ Hawley...
Doats, eto,, sample Rolder for, J. Clom
Boot, attaching beels, ete, Ellis & Glldden, (n...

. 185,179
. 1
139,200
130,145

Boxfter, B B Smith. .. iiiiinianiien 190 02
Box or can for paints, ete. H. 'l‘ntxer miu
Box, packing, D. L. Bartlett........... . 130
Beanding apparatas, J. W. Dodge, (r). . Sax

Bricks, repressing. J. K. Caldwell.....
Bullding blocks, formiog, A. Derrom.
Bulldiog waterisls, clevating, J. King
Baoreaa and [roning table, W. W, Adaws,

Bastie, H. 1. MNay, (r).....ccocaevreennss s
Cake cutter, J, Webster .1
Can, C. A. Murdoek................... 159,10
Can for ofl, ete., metal, G. W, Banker. 108,08
Cane, M. OIDOTR-.... .. oo o scniaasnnny 189 0%

Car coupllag, B. D, Moody. . 1,6
Cor coupling, E. Wiley.......... .z
Car, reversible street, W. T. Jenks 139 08
Carstarter, G, Felter........... ~ 1M
Cars, brake furcoal, D, Wetsel. . ....ovviiiinnninns 19007
Car pipe couplioe, M. Henszey, Jr. ... ooovviiriinnns maw
Carpet baater, W. H. Hankinson . AT
Carriage top, G, 1. Young.......... 1922
Carrlage running gear, Kline & Juck, 1220
Oanter, J.Toler..cooveeececanes 129212
Casting seaboard oroaments, V. Prie 189,025
Centrifugal machine, E.J, M, Beoke 129,10
Chaln machine, B. Hershey........ 13,15
COhalr fan, roeking, 0. Brucek..,. 129,115
Clialr, tilting, M. V. B. Howe, (r) . 5.0

Chandelerd . Kintz................. 129,00

Chimoey cowl, J. IL Richardson. .
Chimney 20 L fireplace, J. Briges. .
Churs motor, J,. B, Seeetland. ..
Clgar trimmer, A. Hettinger, .
Olay, pulverizing, G. C. Bovey,..........
Clock striking works, Leeds & Thorpe.....
Cloth, stretohing and dryfng, W, n.nry,

Clothes llae pulley, G. 1. Ryer, ,, . 380004
Clothes pressing mackise, iL K. ~m|u:. .......... 10,201
Clothes wringer, IL E. Smith., ves 1302300
Cluteh, friction, K. Allen.... ..., . 104,98

Copylag pross, lettor, G, C, Taft, (r),, oAl

& Are visllors sdowed 1o go foto
“dayduﬁmnwrw

Cornlee, stocoo, A. Derrom, ..., .. s 10000

Cotton worm destroyer, J. Helm, , 109 082
Coupliog, union, W. B.Snow, .. ee 100,20

Caitlvator, B, M, Graham, . e 100,001
Cultivator, I8, Hust, ........... RELIAL S
Culttvator, rotary, B. McKioley vee MIDON
Deralng machine, B. Amold. ., .. . 15809
Darning machioe, B. Aroold..........oooiiiiinnns 199 92
Dental @rill, J. W. BAXLer. ... oooviinniiriiinnirsnns 19,00

'»-m nmn.-.nloeb m.(‘ ", xua
Ngor, post hole, A K. Lindatey .
»oll Jotut, J. AL VL, Biiie,
Your enpek, O, B Mteshente
Ol weed, K, G, Matthews
Delling stook, G, Nanek,
Orop Nght, conter sllde, l" hnn.. i
Dyeing maddor cofor, ¥, AL Gatty .,
Hdietng machine, Gronherg & Ferry,
Sgas, oo preseeving J. Connell, Jr.
Clovator, J, B BRIAWIn, e
Sagtne, compound stesm, C, K. Emel
Lngine govoranr, steam, E, Ware .,
Zngine variablo out off, W, Wright.. ..
Explostye pompounds, ¥, A, L, Boberts,
Eyolating maching, A. Dawes ...
Yeather renovator, 5, O, Thanhause
Filtar for water coplors, O, Sehoside
Vire pem, broseh loading, T, Heatell, .
Flutiug maching, Madden & l)odnvmll (n
Yoeult far, T. I, OCarroll i iiinie Yesesee
Vrult Jar, sealing, ILS, Manning
Frait plekar, 1, Mewas .,
Furnsce rwmhunnhmnm D uuny
Gage, speod, 0. W, Osborne ..o
tan, snanufaotore of, I A, Mmmnn‘ 1
Gag purifer npd peguistor,d, A, Kook,
Gnto, form, Wosthrook & Clommons . ...
laws cop, J. N, & T, Wallls,
Govornor, 1L W, Gandnoer. ...
arain binder, K, I, Looke, ..
jrain, eloyatiog, eto, VLI, T, V’.. &RD, C‘huc
iraln, ventdiating, B Dunwiddle .
Grater, vegetablo, MeNelr & Stockton,
Halr carling, B, F,OCmaln...,.o.00
MHarrow, T. M, KIng oooone
flarvester, J. 6, Davix,..,

Harvester, 3L J, Sliveronle 19, 0
fat blocking machine, K, O, Falca 199,10
Hatchway protecior. J, W, Meaker.. Ao
Hatchways, closing, J. & Daldwin, .. 155984
Medge hook, K, 8, Turnor, ... 46 ve < Amas
Hoeling machine, Gliddon & I"nlrncld. 199,004
Horses. dotaohing, I, Latsliew....... » 139,084

Horaes, trentlog, D, Salllvan,, .
Hown coupiing, Wilson & Koendall,
Jaok, Heting, W. A, Bronker,,..
Jelly glasa, D, O, RIpIoF. ooon
Knife eleaner, T. & L. Glngran, ...
Knftting machine, W. & W, Oamplon.,
Ladders, elevating, A, Miller,,
Ladder, step, Oakloy & Fost..ooooiie
Ladder, atep, Hardenbrook & Delford...
Lamp, J. E. Ambrose (r)..
Lamp heater, W. Urlel.
Lantero, T. Smith. ...
Last, LN. C, Savllle,, o »
Lathe for turnlog wood, Smiley & Small.,
Lathe for turning wood, A, 1L k.,
Lithograplle prows, C, C, Maurloe. ...,
Lock for sUdicg doors, A, W, Cram,
Loom stop mechaninm, C. Darues ..
Mall bag, T.J. Hardaway. ...
Mantel, false, J. T, Floshearty.......
Mattress, H. E, Smith,,....
Mattress, &, Pnrlur.......................
Medical P 1, . O

Medlcal compound, T, I, Owens. .
Mills, grater for eldar, W, Barr.
Mill feeder ore, O. P, Stanford........
Music leaf tarner, J.H. Gerey. .ooooiiiianan
Nut sad coffee ter, D. T, Gale

Ofl tank, self-meastring, J. Sebalk, Jr.........
O welly, cleantng. J. J. Looney
Pad, ete., metallic sweat, J. M. C. Bouet(...m.. 133,990
Maper bag machive, H. G. Armatrong... - 128,104
Paperellp, T. Orton....cooviivsnieninn

Paper cuttor, rotary, H. & Miller...
Paper feeding machine, J. T. Ashle,

Paper washer, E. 8, Hanna (r)......... san
Pavements, composition for, o.L.z:pn. ~ m.l...
Petrolenm, treating heavy, J. J. Looney. .. 159009
Photographie camem, E. P. Spaha...... +- 139 000
Photograph burnirhing press, Entrekin & Bramble 133,352
Plano ld prop stick, M. Doherty....ocivviinannnnns 19,135
Pipe stems, bending, J. Harvey. - 1913
Plpe toogs, F. K. Merril), ..., 1
Planter,com, A 1, Stark ....oocnnnn WAS
Plagter, corn and cotton, Savage & Doty. .

Plow, L. Gibba (r)..... PR greseansens

Plow, G. B. Vaughan ..,
Plow, wheel, LI}, Green,
Plow, ©hecl, O, B. Stevens, .
Pocket openings, fastening, J. I' Davis
follshing dovice, J. O, Morrlson ........
Srinting ok attachment, K. A, Howitt, .
Printing prem, G. A Hunt 3
Propellers, operting scrow, J,
Praniog shears, J. 5, Crum,
Mamp, compound steam, A.J. L. Lorets.,
Pamp, compound steam, A, J. L. Lorets.,
Sump, submerged force, A, T, Hafford. ..
Pamp, steam, W, Aldrich
Punch and nippers, band, J. 0. Rellley
Range, cooklag. J. L* P, Jr.ooone
Rallroad switeh, C. M. Walte
Rafiroad awiich signal, J, Cullen. ...
Rallroad tle, W_ M. Sterling
Rallroad water column, J. N, Poage..
Rallway Unks, forming, I', H. Healey...
Sallway seate platform, C. C, Warren. .
tazor strop., J. 0L Luoas
Heamer, ndjustable, A, Shedlock.
itefeigerator, W, . Lewls
Refrigerator and sidetoard, G. L. Packard,
Stefigerator, ete,, Jd. F. Schnetder.....
{olling metal, Goorge & Durfee
tooling slates, attaching, 8. Farguhor
Safe, I J. P DA, coevvivnncannsnsss
saw hlanks, case for, O, 1. Walker.....
jaw fling machine, C. F. Hents
aw sctting machine, W, i1, Dotwon.
daw sharpeniag machiae, V. E. Frey..
seraper, road, L. P, Wright A
crew and clamp Jack, Jeckron & R‘.uon .
screw driver, C. Law. ... oovviinsnnnee

Seal, foldlng, W. W, Parker 1=
incd dropper, E. L. Gross. .. c..vss >aa
jewing machine, E. W, Beche.. o0
sewlog machine, J. A, Davis ..., 135,996
sewing machine, L. W. Lathrop 120,057
dewlng machine hemmer, K. Howel) :n sS4
dewing machine rufMer, eto., A. Jonn-lon 10,055
Sewlng machine ruffor,oto., ¥, Slovers.... 189 00
ihate, vehicle, Connor & Phsterer. ... ..« CAmang
shalting, mannhnure of, Knelily & Wens 19,168

Shlog'e machine, 8. M. King
shoe fastenling, \I Bock
Spark arrester, E. Foutalue. ...

Rtove, heating and non.:
Htove, heating, O, . Thompson

Btave plpn daimper, J.M el Vo)
Stove pipe ul-l\-.r. TATPRNL. os oo s savepesappibon.
Stave poltan, J, L Danforth,

Trunk, (. N0,
Tmbrotla st
Valve, automatie nlllluu. G. L.Kitson. .
Valvo, balaneed, ¥, 1% Cady...
VAIVE £Or cut-off, ratnry, J, W, SEOBEE. ..ooooinr
Valve, mfoty, G, 8w
Vehlole whoo) Jo BAMOMAN. oe.erivesocrnensesanes
Vensels, ounter and bilge keols for, 8. 1, Willeby.
Wagon brake sthioe, 1L, Selts

Washing

. wny

O o :
M-.ﬂul‘(hd' h

sanenss

e

TRIN coupling, J, I Parkiarst.
Thrashing mackine, Il, Wekler.
Thrasking machine stischment,

Time prioting machine, J. C. Hinckman .
Time printl

O

ines

TR Shepard

1ok

eeiee qee

Wagon soat, J. U BBUIE Loyiiiremnmiroinnmnnnrenss
e, L. feau 'l

Washing machine, A, FURION .....ov.nvrrnrrnenrnns
Washing machine, A. W. Jcntup
Washiing i & RIO8; oo vv et

Washing s Gy W W R

Warhifng machine, W. 8, YOUng ., ..coeurrrmsnensss
Waterproofing canvas, ete., I, H, Morgan
Water whoo!, Abell & Cale......
Wator whio) ohute, J, Abell..,.
Wall,drivon or bored, . E. Morrison,
Whip inudlo eap, G, A, Burr..
Whip socket, A, Soarles,,....
Windmirn 1. R, & A, O, Jackson,
Wind wheel, A, Raymond .......,

"~

Wreneh, pipe, G, P. Moloney..........

SCHEDULE OF PATENT FEES:
Un each Cavest......., o

On each Trade-Mark.
O filing each application fors Patent A7 m..-.l.
Um tesuing each otidulPluul.......................
On appeal to Examinersin Ohfof. ..........
On appeal 1o Commisioner of Patents.
U APPUCALION fOr BEISNOR. .. iiviesvanssnessrsnsssrsss
On spplication for Extension of Patent.........vvees

t

!‘:‘m

On granting the K ! £50
Un fling & Disclal $10
On an application for Design (5% years),.............810
On an apphleation for Design (7 yoars). 815

On an spplication tor_b:dn (14 yoars).,
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tAree thowsand circulation, it e worth §3.35 per Line to
advertie in one of forty-fine thowand.

Write wr 3 Pnu I.In to J. H. JOANSTON.

Tackh 20 ' - '-u'n denlers or cwde.
o, { N
unn:. ftarolvcns”l‘c. bought or InM for. (oods sen

by e L 0. D.to be examined ro pald for,

I 3[.4 MS & G/IRDERS
‘I"HE Union lron Miils, Plnabnrgh l’&

he ‘nnmu of tagtaecrs sad Architeets

to our tmproved Wroaght-lron Beams sad

-mu.l.n.n:n 'i?n:"um‘ welkds Mm

mwﬁ :-r;:-nenmw

Logsrod to l-m ah a1l sizes at -u-auh

talned visewhere. For tk«ﬂplh'ell
Carnegin, Kloman & Co, Ualon Iron Miils,

"'x

wcmn I'oﬂbom
AND SpalhEn [0
DROP PRESCES. Mmnrxrows, Aaas
THE
SCIENCE RECORD
FOR

1873.

A (‘l:;n‘p'nahll'u ot lM m u
Mate and otm

lllutntg with w.

octave. 11«
Every whe antires (0 .- wotl informed concern-
g the of the Arts

copy of ScipxcE Kecomp won wl.

Leresting nod ulublc Hook, and .m ﬁt

»"vy Household

0 pages, DEIAVY, um‘:bu‘- Mhmv-
‘gm by mal) 1o a1l parts of the count .Ql..lrgﬂ .

the price. A liberal discoun!
t:ogm“ For uh:.l all the vr‘ndoﬂ
MUNN & (0, PUBLISTIERS,

37 Park Row, New York Cley.
Tue SCIENIIFIC AMBERIUAN will be sent One year
and one copy of SCIENCE IMSCORD FOR Wa, o8
receipt of M50,
uniform with the

Spark arrester, J.W. Gray . .
Spikes, extracting, Darsalonse & Gnhlm

SOIENLE RECORD ro

bove, Price 8. Librury blodiug,
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Seientific

American,
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FOR 1

Chemists,
MINERALOGISTS &_ASSAYERS.

By 1 n.m..l d hmnl n. ‘

Haud Book of Chemistry.
Translated by Heary W atts, b
1 Volames, London (1848 to

This is & vory searce
.r ranps tho only complete

.| ‘l"'"ﬂ‘ Siuies.

Elements of Chemistry. By M.V,
Translated from the Fre nech by T. Forre st Betton,M
and edited, with Notes, by Jamea C. Booth, Melter
Refoor U, 3, Mint, and 'Wm. L. Faber, Metallurgist and
Mlalog Eogiaeer. Hlnstrated by aearly W0 wood en-
gravin Lomprlm.g nearly 150 pa In two vol.
uum.ﬂ . cloth 00

The l'.nculuymhu of Chemistry, Practical and
Theorntical: Embracing {ts nppllc-unn to the Arts,
Metallurey, Mineralogy, Geology, Medicine, and Phar-
masy. ¥ James C. Hooth, Me ter and Refner in the
United ~uln Mint, Professor of Applied Chomlstry in
toe Franklin Inst ftlite, etc., assisted by Campbdell Mor-
AL, author of * Clwemleal \lnulpuhllom elc, Seventh
wdltion. Compiete In one volume, royal Svo., 935 pages,
with npumerons wood cuts aad other iBstrations. .., 85

Tables for Qualitative Chemical Analysis. B\
Prof. Heinrich WIII, of Glessen, Germany. Seventh
editton. Translated by Charies F. Hianes, Ph. D., Pro-
fessor of Natural Sclence, Dickinson cColleg
Hale, Pa.

Table n{ Ronctmns for Qualitative Chiemical
Analysis. By Henry B. Nason, Professor of Chemistry
f& the Rensselaer Pulytc\nnlc Institute, Troy, N.X.
Niustrated by Colors 0.

WOHLER'S FAMOUS
Chemvical Analysis.
‘Hand Book of Mineral Analysis.

BY FREDERICK WOHLER.

‘k—s{t‘.&or of Chemistry [n the University of Gottingen.
£aited by Heary B. Nason, Professor of Chemistry In
{he Rensselacr Polytechalc l1ostitute, Troy, N. Y. Illus.
trated. One volume, 1¥mo. Price §$3.00, BY MAIL FREE
OF POSTAGE.

Few more gseful or valuable books on Chiemical Analy-
sis. for laboratory practice or industrial use, have ever
been issued from the American press. The work of one
of the most famouns of German Chemista, it has been
edlted for this country by one of tne first of American
Chemists.

Mineralogy Simplified: A short method of
Determiniog and Clsssifying Mincrals, b means of
simple Chemics]l Experiments In the Wet )
lated from the last German Editlon of ¥, V

with an lnlmduﬁuon 1o nlow-plpc Analysis lml uther

l ditlony, nf, M.D., Chlef Chomist, D
?l"m"“ of Aurleulmre. Iutuor ‘ot "Lonl Ofl and Pu‘
" In one volume, 13m : .50

CoxTENTS~The Blow-pipe ; muwu;ﬁl

nml \'nlnnbln work.
set for sale in

wllh Ihe mow-

ipe; Apparatus  Requlsite ary Blow.pipe
p o l;"llp low-pipe el{‘eudnu Prop er-'}l’ zlo gnl::-
uom of Minerals; Cupellation; Tnble of Slmplo or Ele-

munury Bodles. INTRODUCTION TO MINERALOGY. Sy
gopals~I. Mizerals with Motallie Lustre,~A, Fasibi llty
from 15, or eantly Volatilized ; B, Infusible or Fusibility
above 5, aud do not Volatllize, 11, Minerals which do not
show Metallic Lustre, A, 1. B, Volatilize eanlly or Born ;
B, Fuse between 1and 6, and Volatilize only Partially, or
not at all. . Alone or Pmm wtlh Soda Ore Conl
rlbld no Motallle mobuh-. ond the Mass ltemalning does
not Act on lllo Mn;{unlu \ucdlo;( Infosible or Fust-
bility above . ‘able Bhowing the Deportment of
}nor ganlc [lmuu and thelr omnuumtl 1o Proliminary
] umlnnrlon- before tho nlow ipe, Table Showing
? opurlmont u! Metallle Oxldes with Mlcrocoxmic
Halt (salt of phosphorus) snd uo rax betore the Blow-
lee 1L 'l‘lbln amlmlux thy ﬂolubllll) of the morc
riant Motals In Ditferent Minoral Aclds,
PENDLX  ~Conl and Asphaltum,

b ndur_ﬁ;ound Vreensures : How and Wlhere to

Find m, A for the Ready Doeterminatl L
sll the Upetul .\llnor{h within umylznlu.‘d u::a?nl(l’

James Orton, AM. Mustrated, Wmo....... M.’-’J

Assayer's Guide: or, Practical Directions to
Amnn. Mlncn. and mnounr-. for the Tosts and
Axny: ‘7 d by Wet Procosses, for the Ores of
all llm r ucu--l Metn M, 0f Gold and Silver Colnn -nd
lfl&l.md of Coal, oto. By Osca r ﬂ Liober. ”3

u"l‘h above, or any of my l!uok-. sent by mall,

1 pont
lcd

w a‘""'"mmlwm%cm OF PRACTI
2D “SeutN e | 20 pages. §vo.—will
sent froe (o any one who will turnish s address.
HENRY CARBY BAIRD

B!IB
400 \JXEN’UT BT!UZET. l’hllndelphln.

ANTED IN ENGLAND—A First-class
Practical Mochanleal Engineer an Works Mana.
Bﬂ. a Firm manufacturing Improved Engioes, Bofl-
cam-pumps, and other Special Machuinery. No one
Bhed apply who has not already successfully managoed
stimllar works on o rigid and clearly-defined systou of
plece work, and who oould not rapldly introduce the
same inio advertisers' n-lnhlllhmun ust understand,
ractically and theoreticslly, every Dranel of the busl:
g«o. from lLf d.‘wlnx ﬂicc to the Hiting and erectin
opx. Would vmmm eatlinates an
take the woperyl ||on ol um uc infcal corrcapondence,
A ltn-l-'uun Wi b“l‘o‘l'll'll: l:(gowlo o of I’lon:luu e
KO INEALY & xinie qua pon,
w’ndum \yot‘fun A

uf con

mem 'ould be o

uz‘nr.‘:‘.'.tf‘fa&“ e’ of the ¢ b
ubseribing for s nnlmlur of lu ) urnu. Tt ump.“r y

SCALE IN STEAM BOILER“

n'(.. (.{.‘,1.
|ll-nrhlv
v ¢ 3

caus "n
ll cAn w Ik
saves Fuel

B ad I'-"ll
¥ form 1"-|||(

ftptionnrey
10 KEMOVE SCALE,
r Is used for frst
r‘ . .A.uun,.-l',

At10n
may reguire

sppil

wards, same case

).-rlnltu(vrnn on, M IESTIVIC \v-m-n\‘l \Iu
i, 1530, page 350, or sar |1..y.!-,-,'\r Address orders t
\ BPENCER lllH\l\',Dh\Hu ) \

o INVENTORS
& MANUFACTURERS

The Managers of the 424 Exhibitlon of the American
Institate, of the City of New York, beg Lo announce,
tha 'Hr}ll!l,' o Pulldines on 24 » 1 Avenues and
G341 nnd Ged -.","l- pilon of
heavy Mas 11 er artleles,

1 'H be fa rm\ll,

X :
opened Sapi« 1) rhw

For particulars, ad
American Institate,

ral Saperintendent,

54100 per cl.- pre 8, We bave
00 A grals, L abip direct (o famie

lies at Fa price, and warmat
5 Years W for Mlustrated cir-
cular, In -h!ch we rd«.' 10 over goo Bankers, Merchants,

&c, some of whora you may keow), vsing our D'lanos,
1a 44 States and Temitories. Pleass slate where you saw

" U.S.Plano Co, 810 Iroadwny, N. Y.

WOODBURY'S l‘\ll NT >
Planwing and Matclhing

and Molding Mach{nes, Gray & Wood's Planers, Selt.olling
Saw Arbors, and other wood working mac hlnny
S. AL WOODSs, 91 Liberty street,
Send for O Irrulnn ;S'budbury urrn lk.umn

FREY’S

SAW GRINDER

Wil Gam and Sharpen Saws
hetter and in less time than
any otherdeyice, Saves files,
tume nnd Labor; Shapes mold-
lnx l\llu urindnln polishies

M-nulumml b

Frey Sheckler& Co

Buoyrus, Ohio.
ICHARDSON, MERIAM & CO.

Manufagturers of the latest Improved Patent Dao-
els' and Woodworth Planing Machines, Matching, Sash
and molding, Tenonlog, nrml-lng. llonn&bm!?mn.\ ot
tical, and O n-nlur Re-sawing Machines, iy, Saw
Arbos , Seroll Sa ﬂ lhll'.y. Cut-off, and Ripsaw Ma.
Turuing Lathes,and various

and price lists sent on spplication. )llnnfu-(ory &_u
ceatar, Muss, \Vunbouu:.nlr Liberty st, New York, "

Straios upon Bridze Girders and Roof Trusses,
including the Warren, Lattice, Trellls and Bowstri
by T. Caraill. &4 fllustrations drawn 1o Scale
Works in Iron Bridge nnd Roof St
E. )lu!henon 150 &

F. N. S%‘\ ifﬂ 6 Broom

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gadder saves directly {n stoek and labor three
times {18 cost in a year. If does the work of twent )
men, saves half the channels, and reduces t
bm-lncuno ruulnc oul building and ornnnu-nml

stone to ub For proof of this, w e refer to all
the pnnclunl marble com imnlen of Vermont
SULLIVAN MACHIN Ooul'A\Y

JInremont, N. H.

To Electro-Platers.
ATTERIES, 'HEMICALS, AND MATE-
RIALS, In sets or aingle, with hooks of instruction
or Nickel or Silver Plating, by THOMAS HALL. Manu.
facturing Kleetriclan, 19 Bromfleld Street, Boston, Mass,
Dlustrated catalogue sent tree.

TO MANUFACTURERS OF CAST IRON, and Wrought
fron and Cement Water Plpe, also of Hydrants, Stop
Cocks, Gates, &o.,

“The Board of “Mcr Lommlulonnrn of the Cliy of
Yonkers” requeat such mnunuclurcrn to send, by elrs
cular or otherwlie, Information as to the kind, qunllly.
&o., of thelr mannfacture—also the cost delivered at
Yonkers—all to besuitable for high pressure.  Address
SYEBEOARD OF WATER COMMISSIONERS cars of
Wat. H. Dory, Clty Olerk.

ILICATE OF SODA,
::hlorlnlo of Calelam,
Black Ox1do Manganese,

Pure Acldz and Motallio Oxides,
Ground and Lump Fluorspar,
Ground and Lump Felspar,

( muml and Lunp Flint and Stles,
Ground and Lunip Black Lead,
Soap Stone Mineral White and Corundum,
Wolfram, Clirome, nud Thanium Ores,
Carbonates of Baryts and Birontin,
Nickel, Antimony, Tin, Bsmuth, Cadmfom, metals,
For salo by us (o unumllln to BUIL purohasors
bW H. CHTWANGE R,
L) sdar B, Now York,
(lﬂu-, blh". Formenton

Soluble or Wator Glass,
Nickel Salts and Anodes,
Hydrofluorie Acld,

OChomints and hnpnrlrr
Pablishers of Troatises on
Liquors and Nickel,

lorbyun. uu o lo!cmm.ﬂ.pudnluulpn or Bn-x cx[m-
returned lnrthwnu) to W, f.. an J

&evr Xork L‘ny.

$12.00 EACH WEEK.

vinate,

s wantod pverywhore, Business steiet
%ﬂ freo, Aalnm. \#onru d: 50“!! ouls, Mo,

NOTICE

I K
..o:;as:," L Bt

ur nun turo, th
an o Grassp { .58

'u A .alrw o wu ml nmu
an n our pouen on. e followlog f-

B atns dhtf s
lq ron?a hun““-‘zl:“o':m‘

m ” k PA“m uwn. 80!!.

MABHINERY

For Sale.

WE HAVE FOR SALE, at

Reduced Prices,

o lurge 1ot of 8 ) Hand Machinery, which are
MILLING, STOUKING, NUT BORING, QUICK
RUNNING, SMOOTH BORING MACHINES, PUNCH
PRESS, FOUR SPINDLE DRILLING PRESSES,
EIGHT FOOT WOOD PLANER, &e, &o,

7 Send for Catulogue to

SHARMS RIFLE M'F'G COMPANY,

Hurttord, Conn,

| MANUFACTURERS, | WouKegs I

branches of the Metal Trades, abonld keep thoron ghly
e ated by taking that inyaluable jJournal entitled the
‘!'n\ WONLD ASD MANUFACTURER. 1ts Melal
Price Qurrent 1s thoroughly reliable, 1t fs edited with
great abliity 118 correspondence vmlu-r—- tho conir-
butiops of Biate n.ulm.l’-h Hurgists, and of ewml.
| nent Betentine Men, Iis |||u.l|h! t » Is obtained
| by » g ) corpaof salaried corre travellng in
| al) nee s of the country, It alus the cholcest
solections from the sele nllﬂv and mechanical journals of
and Europe 1ta circalation In incressiog

t only throughout the States but in the Prov
gland, Germany, vle
MEDIUM In the

. Machine

It 1s tho BEST ADVER-
United States to reach the
and Metal Trad This vsloable

sent
v THIAL FOR ONE DOLLAR

s
|u| 1‘ MON TS (

Try ft 1 Address
IRON WORLD PU Ill‘l'tlll\(- CO.,
YATENTS Sold on Commission, Send for
Ctreular. BE.H.GIBNS & CO,, 88 D'dway, cr. Wall 51
PODD & RAFFERTY STEAM ENGINES
and Nollers for Sale—~One 1558 1o, Cylioder, with
S0 1. P, Tabular Boiler and fxtores complete, i perfoct
erder—and one 11234 in Cylinder, wiik ) 1.1, Tabular

l-llﬂr Ffamp, Heater, &¢., complote. et used only
six months, Address J.C. 100D, Paterson, 5.3

SOR SALF

I‘ Sell tho |

The right to manufacture and
it Stave Gralo Basketa In the Staton of
Ohto, Pennaylvanis, and Now York. Sad Daakets pro-
teoted by namerous patents lesued to Homee C, Jot

and others G. L BREWSTER, Apple ('.n_ w [,

TVO FOUNDERIES, Fuactories, l(.-pu\\nllw

&c.,~¥or sale or lease, Blocks of Lota.with bulkhead
waterfront, Low pricescasy terme, S USCHIEFFBLIN,
15 East 261h Streef, New \-.rk

TANTED—Work for Lathes, \lllhn" and

Serew Machines, Presses, &c. G, B, PARKER,

Mg of llght Machine work in Iron and Drass, 117 & 119
)lul["n) Streot, Newark, N.J

0 MANUFACTURERS and others—Wx

floorex & Co., Wholesale Com™ and Agricultural
Agents, dolog business with Seedsmen, Drngiists. Iron.
mongers, Groeors, &a,, 1n sll partaof Ir¢land, are able to
oxtend Agencies or "to introduce usefal Inventions,
Ref ICen rlrlmu;od 1 FOSTER FLACE, COLLEGE
GREEN, DUBLIN

Machinery,

Wood and Iran Working of every kind. Leather and
Rabber Beltiug, Fmrr{ Wheels, mbmu Malll &e.
GEO. PLACE & CO,, 121 Chambeiv 8¢, N.3

Cold Relled Shafting.

Best and most perfeet Shafting over made, constautly
on hand In large quantities, farnished In any lengths up
10 . Also, Pat. Luupllng and 'x-lr-ulllnr adjustable
Hangers. EORGE PLACE & CO.

m Lh.mbcr- Street, New York.

Sturtevant Blowers.

1101 every slze and dewﬂgllon‘toﬂlln‘lg;:n band.
121 Chambers Street, \cvr “York.

UERK'S WATCHMAN'S TIME DE.
TECTOR~Important for al. large Corporstion:

and Manufscturing concerns—capacle of controlling
with the utmost accuracy the motion ¢f & watehman or
atrolman, as the same reaches different n{xll:;?- of his

sat. Send for a Clrcular, J.
P. 0. Box 1,067 Boston, Mews.
X. B~This detector is covered by two U. S. Patents,
Parties naing or selling these fnstruments withouot su-
thority from me will be dealt with according to law.

OOD-WORKING MACHINERY GEN.
erally. Specialties, Woodworth Planersand Rich.
srdson’s Patent Improved Tcnon )x:chlnn.
Central, comer l.m!on st T, Mass,

mﬁ’ RUGG & RICHARDSOX.
$25 A DAY

Agents wanted. Buosiness entirely
new. G.G.Snaw, Biddeford, Me.
THE “PHILADELPHIA™
HYDRAULIC JACK.
ISTON guided from both ends; all working

arts guarded from dust; siogle or double pumps,
cy ludgnﬁ, shafte, rocker arms, pluozu etc. entirely steel.

No. 14 N, 5th st., Philadelphis,
No. 42 Clff st., New \orkp lpnrursumcn.

|

fisburgl, I'n. i

7
| MACHINERY, SfFafiaiites

Andrew’'s Patents.
aolu-lc-u.. ¥Friction Grooved, or Geared

ﬁa;.;il oyp:(l : '-‘?‘E":::-k.""o: Accldent,
:‘)Trllll"l:‘l u"u 'l"v:" nm orbin nod Muu, 1-2te
Jnmn n lh

30 Horso 'ow
C rvnlrlln1n"'.l: .“lln.
m!. .-mnd. Hruvrl. Conl, Uru
lnl -‘{m lr. Durnble, nad Beo-o-lal.
|rcu
DREWS & BRO.,
“ A"l {\Mu Sireet, Now York.

TEW & IMPROVED PATTERNS.—MA-

NI8 11 siees—at low prices.
E. y "l1 .} T\l nl'J" \‘\‘ lJ. l'r B Ave, gcvlfd.s J

“ROPER HOT AIR

ENGINE COMPANY,? Kew Chorch it. New York.
SCHENCE'S PATENT. 1871

“ OOD“ ORTH PLANEBS

And Re-Sawing Mashines, Wood snd Iron Working Ma-
At er. agtace, Boiiers, cte.  JOMN B; BCHENCR'S
SONS, Matteawan, N, Y.and U8 Liberty 8t New York.

(IE;\R’S PJ‘ ’I‘E‘r

VARIETY MOULDING MACHINE

The rm|r smple, complete and reliable Upright nlrug
sMachine known. Legality of Patents sustained is Un

ted Btetes Clrenit Coaorts. lafrisgers who 4o not make
(ramediate seitiements Wil be prosecuted. [ XEAX
nesixesa. A.S. GEAF Sole M nufactdrer & Proprietor.
Also Manafaciarer and ml'- in all Xinds of Machisery
and Mechinical Sapplies. 55 Sudbury S¢., Doxton, Mass.

.\ll l
sond

\ ACHINERY of all kind= \'c-w and Sec-
i ond Hand, bought :u:l sold by E HILLS, &
Courtlandt Street, New Y0

MPROVED FOOT LATHES. SELLING
4 Evny‘ﬁf_rf. N.H. BALDWIN, Laconia, N.H,

THE BOSS

s bc:‘.sr. la ey res than any
otier Chue iii hotd to 2.
List prs

0"

One sampls will be sent by tn:l

prepald, on recelpt of $.50; \f

you don’t like it, the money nu bc
refan Addreds the maker, =
A. F. CUSHMAN,

G‘ Orders from the trade solicited.
WAYNESBORO’
STEAM ENGINE and

g2

BOI LEIi‘ "’ORK S

Statiouary and Portable Engioes, Superior Balanced
Slide Valve, all kind DBotlers, Circtlar Sswmiils, Farm
Engtunes. For Hlostrated Circalar, Price List, &c.,

Address & & CO.,
Waynesboro', Franklin Co., Pa.

WO0OD-WGRKING MACHINERY.

New and improved Woodworth's, Daufel’s, and Dimen-
ston Planers, Moulding, )do'nsznc. Tenoaing, Sa
Boring, Upright %&L:g Machlnes ete.  Machine Chisel

Mouid Cutlers :nd l-‘nmcr's Cele=
ds and Carters, con-
tantly mede 10 order.

RBALL & oo % Salisdary St., Worcestsr, Mass.

QHINGLE AND BARREL MACHINERY —
lmp-oved Law's Paten: Shingle wnd Seallng Ma-

Niagara Steam Puwmp.

CHAS. B. HARDICE,

23 Adams st., Brool.lyn. NY.

chine, =t and best in use. Also, Shingle Hu..ln.

and Stave Jolnters, Stave Equsiizers, Headlng P‘.Al:tﬂ.

Turners, &c. Address TREVOR & Co.. Lockpors, 8. ¥V
.\LE OR FEM ALE,

WORKING CLASS & et tinntee:

ORTABLE STEAM ENGINES, COMBIN-
fng the maximunn of nmm«nct dur-blllu aml oo
omy, with the minimuom of welgh a price, lmv lrv
nlduly and favorably kuowu.umrolhun 1,000 belu;
use, IA“ \\'ur(rnulud -lllllulr;wlur)'-\:;r‘nu walos Deseript w
an N tution
STl K 0 0 HOADLEY €O, Lawrenco, Mass,
Liberty st., New York,

Improved

THOMAS LEFTEL

wllml In Power for algo
Economical at part gato.
'upvrmru\;lu Unpgualled
Duplieation of parts 4t ksl

HERCHELRODE
u l(l.\u 1‘0\“‘ Y,
(mlu

Sond for O ln-ulnr nml l'r‘h ! lnl

IN()\"H PATT FRICTION CLUTCHES
L nre umnutnNnr«d by Volooy W, Mason & Co,,
Providencs, 181

Agents, L, ll TRUOICH, @ G streot,
\--u \urk; 1;\1'! IN, BICE & ( 0., Mmm Onlo,

()()I)( ;\I(I’L'l‘l.\'(i.
ARQUET AND INLALD FLOORS,
Send stamp lurl ummul yrd 2o st Lo the
s WOOD MANT'G CO
M2 Hroadway, .\uw \ ork

ATION A

IJ BAm o8 o0t DY Ml For 50 ate., thist retanl gun kl ¥
. H. " \\(Il.(( ll un(lmnmm nmmlv “'--‘L \‘- ;.

OTIS’ Machinory.

x0. 348 proATAAY, BEO Yok, “"'
ANTED| Agonta |
Whllwr Navoltios .Ad'u'r::“lllm;tr llh\""r' M‘mwl“ﬂ.ntll
COMPANY, DT W, l.umlmrd Bt,, Daltimog e, M.
\Pl"(‘ll\l,-—lu:r Now L lnl of “Sreoran Mep-
L) 1AL Boaks, " with full it Ben, A0
S R "llmllhvn).. niprives, sond Stamp

ble xuplorvurnl Al home, day or evening; no
rap(tnl required ; £t} lastreciions and va'uadle raskage
of goods sent freo by mall. Address wis § cent refurn
stamp, M, YOUNG & b O 1% Cortlandt 5t,, New \ork
“Q\ u}:l&hlf (‘l' AR \\'I'I“I;:KD Rclh:ne
R o 10 Canvess '3
the OLD OAKEN BUCKET, & Literary and
somely priated, foely lllu-tn?‘r:nd ably
edited, Many of our agents are makioe §i0
or day, and §23 per week can be maile tho Year round
¥ uniu porson wllllu). to work, Samply copy and in.
Addross  THON \\OhLD LISHING €O,  Puts.
bur\:h. .
LEN ° 'rvnuw
l‘-uum utaent free, Sern

Tomperaneo Magazine of “ and.
structions matled rux l“r' at anne for an agency.

“, NO FlAKS 10 purchiaser
ALRX, Dallston Spa, N, Y

OLD ROLLE

SHAE TING.

Tho fact that this ahafting bas 75° oont atn
ftrength, s Aner Anish, umll-?u‘rm-r to nl:'vr.lhm uumlh'
10 use, ronders It nmlnumnlly Ahe most economical,
Arg ul-_u tho olo manufaoturdes of iy CxLEnzatTeo U0
LANA PAr, COUPLING, and (umiuu Pulleys, Hangers, oto
of the most nm-mw«l atylos, Price lats matlod on app
oation to B3 & LAUGHLINS

Try atreet, 20 and D\l -\ enues, Mittaburgh, ¥
Stooks of nl Ahatting i 5t it i e
m A0 s n 0 store and for &
rfl LRI DANA'S FUTZ, iston, Mass. i

AL P‘ (“ 13 Chiambe'ra street, N, Y.
l'll\l(( & WA LN, \l"\tnn\eo \\h

WOOD WARD'S COUNTRY

i, 150
ot

I A l'ﬂE“(‘EF('KLﬂOR'lO\"s PATENT
'fnx B nﬁr()\"'}é':o\ﬂ‘ ] |3:|:u'rhf§l?. AT

Improvmg the Harbor of San F Francieco,
UL S Exaixean Oryicn, 583 Keartoy st,
SAx Fraxcisco, Cal, May 1st. 157 t

Bunled proposals, with. a copy of t
attached, will be recolved uf ’m)on h!!.u-)'":m.bm?ﬂ'
the removal of Riucon Ilurk?u Ahls b >

mdwnmomlnm forms for m-u. uuﬂ lll ucceuary hfors

fon ean bhe uluulnml .u 1 b
L. Major of Bnglooose,
rerdayt Anenis wantedt Aluhn-cum..n..".:

lll).\l}.S.

DESIGNS and PLANS f0r
Ihmw-o! mudl-rnu- cosL

abl,
NGESUDD &
Puntisicens 85 Ilmvpma\ .cu":-ﬂ“
nd for Catalogan of all books
on Arvchitectare, Agricalture; Field
Sports and the Horsy

‘5 tp}“o Pie, of elilme men, yonng of vl-l.nunm-u'muu-vul
ok Tar Uatn tie apare mxnuull Orall tha \ulnﬂull(l‘nsuﬂ*

Vo, Fartigubars rem A O, Bilason & On . Foi\




CREENLEAF WILSON, L

HOUSTON'S PATENT
TURBINE WATER WHEEL,

Simplost, Stroogesty Chonpost, Nont,

]
N \n-n |w
w relin

yer abinined
e
ull report furntsded on
Kend for Ctren-
& HOUSTON
WORK

upplk‘ulnn

)ﬁ.ll L
RON
Belolt, W

sconsin.

THE STANDARD MAKE!

Emery Wheels and Emery Grinding Machinery
7 PSEHE TANITE COL Strowidsbare, Pa.

" INDIANA STATE FAIR

AND

Indnstrial Exposition.

0- ne Desutiful Falr Gmud l‘uk at Indianspolls,
S NI paill October ¥
n l tion of \rllciﬂ. Auguetl Tah,
egant \!:I

RICK BUILOISGS, foralshed with

ample Power, And inclosing more thas X0 square
feet of exhibition space, together with the Annus! Stock
Show ant Trial of g,lcnllenl Imrlemrnh combine to
make this the grandest opportunity for the dl-thy of
Industrial Products ever presented (n the United States.

$20.000 IN PREMIUMS OFFERED,

Articies may be entered for Competition or Exhl.
dttoa only.

Premivm Lists, with Rales and Regulations, Hlank
A”ununn for -;ncr.nﬁ other information, furnished
by sddressiog >

SECY STATE BOARD OF .\un!Cl TURE,
ﬂlnnpolh. Ind

hm ai‘-ulﬁm'ln hlu-u Il;‘l !. il(l\ll" N,

N.Y., for a nice, stronely bound 45 pae Memorandim
Do, of as many as wantel for neighbors, free, posts
pabd. Sewd soom, before edition la » PN AMtinted,

YATENT RIGHT of a Combined Knife and

ort Cluner Kaife Sharpener and Can Opener—

mple. and Efective— or Nll‘ Send for elrca.
hr EC IITh i\ ACH C WELCH, 61 N

Philadolphia, Pa.

V. Seveoth Streot,
pDRL.\! AN WANTED — A thoroughly
prac'loal and competent Blacksmith wanted to take
eharge of this department In our works. One lccmlum
ed to the manufacture of Reapers and Mowers and ih
use nfl pwer Hammersdesired. WARDER. MITCIII.LL
& CO,, Manufacturers of *“Champion ™ Beapers and
Mowors, Bpringdeld, Otdo.

ENGINES

and Bollers, New and 2od Hand, I'or.
table and Stationary, 5 to 50 Horse
Power. GUODWIN & WHITE, Oon Ciuty, 'n.

ANUFACTURING PROPERTY FOR
SALE.~The Tifia Agricaliural Works, of Tifin,
Ohlo, offer for s+le the Shops now tsed by t em, The
Shops » e ssitablie for = alog MIiI, Last Furio-v or
Heo and Spoke Factory, or for Foundry ;
Eagine, 3 Horse Power, and Tubula ltv In
s00d conditiog, tugether with Line Shafting, -nd(‘u 0la
-_d Fan, wil] Fe sold with the property. There Isabout
2% scrs of ground, TifNa is situated is one of the best
timbered srctiony of Odlo, and bas the advantage of

good rallroad ucmuu Addre:

TIFFIN AG L WOHRS. Tifmn, Ohlo,

owoll. Mass,

fn the tost at Holyoke, In
Whe Mouston gave the
ll'u'ul lnrn..g- rr

n

) use ILia n!o',-hen
rating ta superior.

AMERICAN
Turbine Water Wheel

I roeontly buen lmproved and sub
ected (o tfmmuuh oats by James
tmorsan, Holyoke, Mass,, showing
higher avernge reanits than any Tar
bine Wheel aver known. A full re.
ort may be obtaloed of STOUT
f1LLS TEMPLE, Dayton, Ohlo,

' el Al
WIRE ROPE.
JOHN A. ROEBLING'SSONS,
MANUPACTURERS, TRENTON, ¥, J,
OR Inclined Planes Standing Nhlp Rigging
dges, Ferrios, Stays, or Gays ot Derticks & Cranes,
ln Rnpu Sash Conds of © uv;-«r and lron, ll:hlnln‘
O ondnc(-n of Cop {w & attention gien to holst
fng rope of all kind for Mives and Elevators A&-pl for
circular, giving price and othe: information w{
pamphlet ot Transmnisslon of Pawer by Wire Ropes.
arge stock constantly oo hand at New York Wuvrhoulc
No, 1% Ulvﬂy slreet.

MANUYFACTURENN OF THE NEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, nlss ather Machinist Tools,

8 [
R TOR O\FOncrsrin, sans.

made with Ktepell and Key € hm—l out.
n

MONE te. The ghoapest and bost, (‘.nlovr

and samples free, K. M lul"'lll AHS Ilnulvlmm'

REY‘IN\!J]II;'I«](SHI&} C(].
b;_’(sr(e'il's & B'oﬂl s
or Machinery of every varfety,

Bridge na‘d“;(.nl Bolts.
STEEL & IRON SET SCREWS

A specialty. Also, Small Articles

for Patenters, in great numbers, at
No. 145 East 4( \cw Haven, (unn

‘Dispense with Blowers
L. B. TUPPERS FURNACE GRATE BAR.

R0 constructed as to insure a greater area of alr surface than Ather baps—~hence, More redrﬂ combustion—
causlog 2 saving of fuel and great durability. No alteration of furhace requlred, Hend for {llnstrated pamphilet,
~ B. 'I‘Ul’PBR. |-.|o West Street, New York Cicy,

and Bavo your rour Fuel.

BOILERS

With

AND PIPES COVERED

“ ASDESTOS FELTING ;" saves tweaty-five per cent. In fuel,

ASBESTOS FELTING COMPANY,

Now, 316, :u. 29, and 522 Front Slrccl New York. :I‘Aalmm- in nll qunntllln and qualities for nlu.

Send for circulars,

BLAKE’'S STONE

For redueing to fragments all kinds of h-m and hrllllo mh-unce- such as
ROC 01 NE

Extensively used for making (one
roads, reduction of Auriferous
Copper, and Zine Ores, &¢,, &¢
fcs. The patent for this machine has hecn fuily susiained {n the
n}n-led and thoroughly contested sults.
infrl

The Blake Crasher Co, |

New Haven, Conn,

"AND ORE BREA I\ER

8 DR

v .u- or ‘chAdnm Ronds, Ballast for Rall-
. pulverizin I’mos Slone, preparing lron,
prize medais awarded in Europe an

Amer

Jourts, after
Those wWho make, sell, or use wachines
nnlnc m. this patent do »0 At thelr own risk,

NEW YORK AGENCY,

137 Elm Stroot,

] '2
Where a machine may be seen in operation,

Bunch Bﬂemouu 110 & 172 Centre 5t N. Y.
‘Wanted in Crude gnl'_lﬂ{l lun

ASBESTOS F s s rosiit

SHUSTER, Chatham Mills, Philadelphia, Pa,

ITRON STEAMSHIP BUILDVRS,

NEAFIE & LEVY,
PENN WORKS,

MARINE !:\(.I\I‘.K{l ERS, AND BUILD-
) N
m“.ﬂ 1 mk’ “ “x‘t'_

IDDER’S PA.\TII,EL\—A buro Relief for
Asthmoa. STOWELL & CO. Charlestown, Mass

HAMPION
J Istost and
hullh wd commtol

SPRING MATTRESS—The
begt improvement. Do you want a
Lie bed 7 Hero It . “The softest,
moﬂ populnr. -nd durable E‘-{-rinn Bed
lesding deslers. No stock com-

Imll compou:d"i tenacious tem

i mu{m. gz‘a

o 80 united that the Prossure 1s equally
y moved or carried aboot the house,
ted, wrned, or rolled up 1ike s blanket. Boih
No !rnnc 0o wooden slats, 0O atraps. May
be used ap Boor without bedstead. No under bed re-
q . Noeds only talf thickness of halr mattress. The
regular size double bed, ¢ 1. 1o, Dy § 1T, contalns 1%
tempered steel upholstery sprisgs sad weighs only 23
lb-. )‘orv springs lor‘vou money 1o tids bed rthan in any

her. Warranted sofseless, ASy sizes uwaie 10 onder

kh‘lof ’lﬂaﬁul clrcolar, Retall price of double bed
§i5. Shipped, iy Logle ded or qea :i? to all paris ‘.4
he werld, Libaral disgount to the t Agents want-

ed. F.C, BEACH & CO., Maxers, 102 Ctambers Bt., cor.
Church New York.

Mach,im:st’ Tools,

L0cios W. FoND, MANUF ROTEDewn |

'm.n Ut-m, n«mc

New York
*’EHB[\ s, Anl(.

EMERY W HEBL MACHINERY
for madlu Tools snd Metale, gum-

min, leaning l"umun,.rlml
1oy lnne gnlvupcrfccnynm ht
-unoqun mlhnlcrllnxqun Ly

lz material lnd worrumuhlp.
tho ur-hml{ .vu nart. Ade
AI IST DRILL

COMPA y M New Yore
Workim] M odels
‘ﬁ.& %'Mé Center st Mg s

BAmeMMMMMWS

Mads at rsw, Roekiand Co,, X, ¥, Makiog i
tenthe of of} theriroy ured In the Sate. nmuurc?:'u'-'l."r'

AVELING&PORTER,

ROCHESTER, ENGLAND.
ROAD LOCOMOTIVES,
STEAM ROAD ROLLERS,
STEAM PLOWS (Direct traction),
TRAMWAY ENGINES,
LOCOMOTIVE CRANE ENGINES,
PORTABLE ENGINES.
Agent—W. C. Oastler,

|3 l.xthnn:r Place, \eu \‘nrk.

“ C{ O~f~

1,0
Q'Q‘g‘b

For Pamphlet,

.\[ORRI T /\\]\ E R A. CO
MANUFACTURELS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUEES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EFSteam and Gas Yl|lcn 18 Machinery for
Cosl Gas Works, &c. g g g

NO, 15 (-ﬂl;l) BT, NEW YORK,

PAGE'S Water Flame Conl Lime Kiln, with

conl or wood. No.1 Boft White Lime or Cement,

with use of water, C. D, PAGE, Fatentee,Rochester,N.Y

AMERICAN
SAW CO.

c\\
’z Q"@, No. 1 Ferry 8t. o"" & d"v
g R N A
"’(&«? NEW YORK, % oY L

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WOOD,

IN LOGS, PLANK, BOARDS, AND VENEERS,
GEO. W. READ & CO,

O!Bcc )llll and Yard, 186 to 20 Lewis St cor.&th St B.R.

Lmnll promptly and falthfully ueculcd
:7‘ Enclose stamp for Catalogue and Price List.

TO\'E'S MILL FURNISHING WORKS

e the lnrml in the United States. They make

“u:lrlr':llllhuunr: “rvr.,nhl,c )ﬂlll‘: ‘-m\ﬂd!h(‘blnﬂ l‘cken.
ck». ater eels eys An Gcnnn. 1

adapted to flour mlu- Send lur’ﬁlll e e
T \u\l.c SON, Bnmlo N.Y.

o P <\
H» R \‘9@ TV
S Nl
AR\ >

A BOOK FOR THE PEOPLE.
Underground Treasures.

HOW AND WHERE TO FIND THEM.

Dy JAs,Onron, A M., Prof, of Nat. Hist, In Vassur Colloge,
A hook for Land ll-mlrr' Rurmers, Mechanios, Specu.
tatora Miners and Laborers, .n.l all.however unsclontifio,
Telllng them plnlndj how tosoek for Mineral 'hmauru,
how 1o recognlze. distinguish, snd to koow their valae,
* With & bit of window glass, s Jack knife, and common
sense, Lthe owner of ‘Underground Treceure:' can m»
tingwish nearly all the minerals in the United Siates.*
In clOh, 119" Sent by mall, post pald, upon receipt of
price. Clrculars free.
DUSTIN, GILMAN & CG.,

) Ahh()‘\l h\ I’II()\! (‘()\'l)l‘..\'hl' R porfoots

Hartford, Cenn,

) And maintaing vaouum on Steam Engines at cost of
one percont (ts value, and by (ta use Vacuum I'ans are
ran with full vacuum without Alr Pump. Send to WA,
ALLEN, 81 Chardon St., Boston, for s pers onal eall, or

i - . N
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LU (T T T A. 5. CAMERON & (?0.,' na'rxn:-‘f‘w . Advertising Apeat. Asarers
e ENGINERRS, = q“"‘.,‘“"..‘. h::r.unll lv::t ﬂ"':ﬂ nnv‘g:\n‘n,.:nmm; for .y
*dver Wil de it o On tALR page ot IAe T OF ":’*:"‘I' \::'.“'\ ':;l‘ .I'-'-I od l'«'('.','.'..‘y'll;.-l{'. lr:l‘,('. "llln'r}' :l-;v:':':ly\-‘d <'n'..:r'.-;3.::|"1'3l" ﬂuv ”
B1,00 per ine sor each insertion, nwnm:w ] ¥ m‘.’-‘.:- -| «':‘u' ;‘"fu:%:yp:;'1.»:-‘;':‘-31‘-?1‘1;%5;1]:1&?1‘!;"‘}:% (lr:‘i’;u‘ -af'f.
Adond utrartisements at 1A oM aata per ling by mear any dealrod -ng A Are cnt, JOIE ) Yoy
v 8 3 e e, e Steam Pumps, | Hicear oo | .),."m'"-"s.s";:‘ '-
}\, the hest for Rubber or Adapted to eyery possible l";’p:'-'i'n 'o' nf the Mo riion, shows that
Jntebet BELT HOOK ™t : P. BLAISDELL & (0, |dseesbaitan it

the neo of stenin
Wity Thousand Mores Fower m. been made and pat

in opemtion with niate d?uu

All the surface 7 he rr‘ Bofler fa efther st
generating or -npvrhullu nur(m. 0l w n lull
entire wnawnl " aa o uon
"’:m"'nor"’l col‘ Jmn 0{!) o ":’:. th I rl
out nnd repla or oving nmmn c
the top, withaout disturbing the fire front or hrlek w
ullhv-'mlcmnl lnuln:. 14 In mont df °ﬂ

et and pxpensiyve
1o take out and ro Y o Lr

Inoo um ordlnlry wronght Iron
WAICA, when worn out, (v com, Uulr uo'A
can rareely commans @ ernlw ol an
Af the carrent npnm 0 the Iron v--nunlu- lllrmo.
Boflor must em "'fo from the plsce where it s .
neunml n l oseible 1o Know Jost what these

horse power In ise, (he a¥ersges cost
npaln rnr Ih 1arge aggregate amounts only (o mm
one thousand .louun {wr month, which (¢ leas Ihan on
‘mrr cent muuvm an &0 much bo sald of any olnr

(ler au f nned we thiy?

llurmnn lollors of any size can ordinarily be made
ready for delivery, after order (n glven, A (ARt as they
can be put In_ plaee, the seiting costing no more than
that of the o 7vyoughl iron boller
For all lu!nrmn o- circulary, ote., -pnllulloll muast
be m-dr dlrvﬂ 10
ununl BO!LIII wgnx

mumnn. ﬂ.

NEW YORK SAFETY STEAM POWER G0,

30 OORTLANDT—ST.. NEW YORK.

g " u‘nogel:. from 2to
hOPRO-POW
i er, In use, ggnd
for Illultnled|
clrcular.

-

Save fuel. and

steam. Ka L
aay botler, #ily sttachra tc

W.BLLKLI!Y En; r.
burty i‘il.. New York.

For testing Ovens, Boller
Pyrometers. m.. . o

BupchUcnled Steam, Ol Stills, &e.
Address

Blgigm BULKLEY,
BUILDERS

"’r’é\ L3

y $t., New York.

SEND yor Book CATALOGUR.
BICKNELL, % Warren st 5.Y.

BO\' PLANERS, ENGINE LATHES

Drille, snd other Machinists' Tools, of su; lor qlu‘

ity, on hand, and fnlshing. !‘or 2 r\lov. ﬁ
llnn and Price addross N HAVES \UFACTU

ING CO. New Haven. Conn.

PORTLAND CEMENT,

From the best London )unuhtlnn‘n Faor ral
RAND, 88 QI M_ b \'
A Practical Treatise on Cemtnl taralshed for %5 cents

REYFUS' transparent Self-act-

{ng Ollers, for all sorta of Machinery
and Ehafting, are mu-tﬂe In_all lrnom,
saving 96 per cem o= .
ING LUBRIC TOR lor l)lln In
now sdopted by over 150 B R, to th» U.§,,
-ud by hundreds of stationary engines.
NAT A\ & DR.EYI"F tlIIUbtnyol-. .T

LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdJustOur- 160 PAGES

SENT FREE

L0 ANY PArLIVS INICTEsTO L0 WALET JAAWOT, Suilioss

JAMES LEFFEL & CO,,

SPRINGFIELD, O110, or 109 LisEsry 57, N, Y. Ciry.

EAC 'S
cst and best In use.  For fMustrated (‘.ulo;uem

B Scroll Sawing Machines.—Cheap-
*rice List, send o H l.. BEACH, % Fulton St N. Y.

TERMS,

One copy, one year . aw

Ouccopy, six moniha .

Oae copy, tour monthe . m

Oue copy of Sclentific Amertcan for one year, and
oue copy of cograving, “Men of Progrem™ . 10N

Ono copy of Bolentine Ameriean for oue year, and
ono oopy of “Solenve Record," for 16« « <« XN

Itemit by postal ordor, draft or expross.,

Tho postage on the Sclontife American Is five conta per
quarter, payablo at the office where recelved. Canadi
subscribers must remit, with sudscription, 3 coats extm
1o pay postage,

Address all lesters and wmake all Post Office orders or
drafts payable to

MUNN & CO,,
37 PARK ROW NEW YORF

HE “Sclentific American ” l'»l"wd with
CHAS, ENEU JORNSON & 00, % ISK, Trnlhlﬂd

he Company, at Butfalo, N. Y. for a clrcular,

Lombard sta., Falisdeipiia asd ¥ Gold 1, New X




