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THE NEW PATENT BILL AS PASSED BY THE SENATE.
An Aot to Amend tho SBtatutes in Relation to Patents (Ben-
ate Bill 800) has been passed by the Benate, and is now before

journment of Congross is fixed for the 4th of March, tho
bIIl must soon bo seted upon, or it will go over to the next
Congress,  Tho bill as it stands, while it contains some very
oxcellent provisions, presonts others that are very obnoxious;
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lending designs of the present bill, with u few words of run-
ning comment, In all there are 25 sections.

Beo, 1 provides that damages shall not be recovered for
infringoments that were alleged to have taken place more
than four years prior to the commencement of the suit.

Ag tho law now stands the owner of a patent may sue in-
fringers ol any time when ho ean find out that an infringe-
mont hns tken place.  But under the new provision, if the
infringement Is coneealed or in any way eseapes the know-
ledge of the patentee for four years, he has no remedy, and
the Infringer goes free, This section 18 an encouragement to

recelpt of sevens dollars. DOUN | 1 oein oors, §s an injustice to patentees, and should not be  that in our view the passage of the new law will make o

passed,

8cc. 2 takes away from the inventor, substantially, the
control and exercise of the patent for hig own invention, and
gives away to others the right to use the patent, against the

e T vt e | consent of the patentee, for a price not agreed to by him, but | whole of great benefit to the nation, sre in some cases very

fixed by people adverse to him, by means of the formalities
of a court.
The existing law vests the exclusive proprietorship of the

patent in the inventor, during the brief period of 17 ywmf

for which it is granted. This is one of the most satisfactory
provisions of the present statute, and should be carefully
peeserved. If the new provision passes no man can here-
alter say that he “ owns " a patent.  He will simply own a
certificate showing that somebody else has the right to make
use of the products of the inventor's ingenuity without so
much as nsking his leave.

Scc. 8 provides that if the inventor has the hardihood to
bring a suit against an infringer and clearly proves the in-

1% | fringement, should the infringer then wriggle around and |

debar the inventor from getting o judgment for a sum less
than twenty dollars, then, in that case, the inventor shall pay
his own costs of the suit apd also the infringer's costs,

This section practically imposes a heavy fine upon an in-
ventor for attempting to stop infringements,

Sce. 4 gives conditional privileges to infringers to con-
tinue their infringements after . verdict is rendered against
them, during the pendeney of their appeals,

Sec, 0 gives to infringers the privilege of procuring the re-
moval of injunctions, so that they may continue to infringe.

Sec, 6 provides that no re-issue shall be granted unless ap-
plied for within seven years from the date of the patent.

The present law permits the inventor to correct his patent

% by re-issue at any time during the life of the patent; this is

an excellent provision, and tends to give value and vitality
to property in patents. The provision of the new law assists
and encournges the infringer. 3

Sec. 7 provides that if an inventor's specification happens
at first to be so defective that an infringer can make and
use the device without liability, the said infringer may sal-
ways continue such use, without payment to the inventor,
even after the latter procures a re-issue with properly cor-
rected specification and claims.

Under the present law., if the original patent is found de-
fective and the claims insufficient to prohibit infringements,
the inventor may at any time obtain a re-issue, which shall be
good for the remaining term of the patent, during which re-
maining term infringers must pay damages. The new pro-
vision aids and supports infringers throughout the entire
term of the patent, and prohibits the inventor from recover-
ing damages.

Sec. 8 provides a remedy where two persons have unwit-
tingly taken a patent in their joint names, when only one of
them was the real inventor.,

Bec, 9 provides for the taking of testimony relating to pa-
tents, which may be stored away and used in new cases after
the witnesses are dead and gone,

This appears to be another of the many provisions of the
bill intended to assist infringers,

8ec. 10 provides that infringers may bring suits to have
patents declared void.

This provision appears to be intended to help infringers
in breaking down patents that stand in their way, but which
belong to poor inventors who eannot defend such suits, or
patents granted to those who are absent or deceased.

Sec. 11 requires that patentees who have requested in-
fringers to stop such infringement, shall commence suits for
damages within a reasonable time; otherwise the infringer
may continue the infringement during the entire term of the
patent, without liability to the patontee.

The majority of patentees are poor people, who in many
cases have not the means to bring suits agninst infringers,
and all they can do is to request the latter to desist or pay
royalty; reserving until a future time, when their means ad-
mit, the bringing of suit.

The law, as it now is, permits a poor man to bring his
uit for infringement whenéver he desires. The new ~o-
vision appears to be aimed ngainst the inventor, and In favor
of the infringer,

Sec. 12 provides that patent fees shall herenfter bo paid as

tho Houso of Ropresontatives for its approval. As the nd-]

and unless the bad points can be oliminated we hope the |
subjject will be postponed for the conslderntion of the new |

| FEBrRUARY 15, 1970,

"fullnwa: $£456 on the issue of the patent, §50 in four yours
thereafter, and 100 in nine years thereafter; tota), $185 for
"each patent.  Failure to pay eithér of the two lnst fees nul-
lifies the patent,

Under the present lnw the fee for a patent is only $35. No
other tnxes or penalties are imposed.  The proposed law in-
troduces the European pystem of multiple taxes, and im.
poses a heavy burden upon the inventor. This subject will
be found more fully discussed in unother part of our paper,

Sec. 14 regulates the issuc of licenses by joint owners and
patentees. 15 provides punishment for fraudulent or de-
ceptive conveynnces of patent rights. 16, Commissioner
and assistant to give bonds. 17, Prices of printed copies of
| patents authorized to be increased. 18 relates to certified
copies of patents. 10 relates to payment of final fee in al-
20 regulntes issue of patents for inventions
| previously patented in foreign countries. 21 permita full

owners of patents to obiain reissues in their own names, 22
regulatos the renewal of lapsed allowed cases, 23 regulates
[the stamping of date of patent on patented articles. 24
regulates the issue of patents in interference cnses, 25 ro-
peals all conflicting lnws.

| It will be scen from the briefl comments here presonted,

lowed casos,

very radical change in the existing system, and that its prac-
tical working would probably be disadvantageous to in-
ventors and patentees. At thesame time it must not be for-
‘goucn that patents are monopolies, which, though on the
annoying to the public, and very burdensome and disastrous
to many private interests, Perhaps the present laws can be
modified so as to remove some of these difficulties. But |
the remedy proposed by this bill is worse than the diseasc. :
It seems unfair to ennct a law like this, which in 80 many |
of its principal provisions appears to be designed to sweep !

‘\

|

away from inventors all personal benefits from the fruits of
their ingenuity, and bestow  them, free of charge, upon
infringers,

‘We hope that all who are opposed to the new law will
promptly use their influence with members of Congress to
prevent its passage. 4

WILL BLOOD TELL!

Some five years ago, Dr. Heitzman announced, in the Medi-
cal Record of this city, an important discovery in respect to
the anatomy of protoplasm. He claimed that protoplasm of
every description invariably contains a network of threads
and granules inclosing a fluid, and that the threads
and granules constitute the living matter. This view he
now asserts has been accepted by more than a dozen of the
best microscopists abroad, although it has not yet been re-
cognized in this country; and he makes it the basis of an
announcement which, if satisfactorily demonstrated, cannot
fail to have a marked and beneficial effect upon the prac-
tice of medicine—the announcement thata drop of a man's
blood under the microscope will tell just what his condition
and constitution may be, y

A protracted study of the pus corpuscles in urine, in con-
nection with clinical histories, led Dr. Heitzman to the con-
clusion that the constitution of a patient could be determined
'by such examinations, the pus corpuscles of a healthy and
strong person containing a greater abundance of living mat-
ter than those of a person enfeebled by disease or otherwise.
He next extended his investigations to the colorless blood
corpuscles, suspecting that by their examination also he might
be able to determine the constitution of the individual fur-
nishing the blood. - His expectation was verified, he says;
|ap abundance of large granules going with a good consti-

stitution: on the other hand, if the granules were few and
|ﬁne.or the entire body of the corpuscle pale, it was evi-
dence of a poor constitution. He frequently noticed that the
number of white blood corpuscles was considerably increased
after a single sleepless night, 50 much so that it might be
| determined whether a man had been kept from his rest or
not, by examination of his blood. It could also be deter-
mined whether & man was to have acute discases, or
|whetherhemtomﬂufmm fthe slow processes of discase
lincident to a strumous diathesis,

| A committee of physicians has been appointed to investi-
gate and report on this most promising subject. If it proves
possible to determine a man's physical constitution by the
examination of a drop of his blood a new field of investiga-
tion will be opened, and one having very important practi-

RS ==
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AMERICAN TEA,

Over fifty thousand tea plants have been distributed lately
in the Middle and Southern States, by the Bureau of Agri-
culture. In three or four years these plants will be large
enough to permit a full picking of the leaves. Experiments
have been made with tea leaves grown in the grounds of the
department and in the South, after Japan methods, the pro-
duct being pronounced an excellent Oolong by dealers and
experts.  The only present obstacle to the profitable cultiva-
tion of tea in this country on a large scale is the amount of
hand labor required in curing the leaves. The Commissioner
is confident that American ingenuity can produce machinery
by means of which the preparation of the leaves may be ef-
fected better and cheaper than is possible even with ** Chinese
| cheap labor.” There is no good reason why any family
 baving a garden plat, in the southern and middle portions

of the United States, should not produce with little trouble
all the tea needed for home consumption, without elaborate
machinery. = B




. mm FEE ASA num OF DAMAGES,

D;i:lystlu lebate, on the 16th ult., in reference to the see-
: sion of Senate bill No. 800, Senator Conkling quoted
the hmillu' .phoﬂgm that “ everybody knows more than

nybody,” and he added: “The ablest committee in this
bady, or any otber, may sit and listen toattorneys represeot-
ing somebody else, and come to a most conscicntious and in-
telligent conclusion, and still, in & matter g0 complex as this,
itis than likely that, when the converging rays of a
, gmt ‘many minds are turned upon that subject, new consid-
erations and new thoughts may be suggested, which it is well
worth while to utilize.”

The remarks of the distinguished New York statesman
lose none of their pertinency from the fact that the arguments
before the committee were almost wholly by eminent barris-
ters retained for that purpose by associations more or less
inimical to patents,

It is observable that advocates and apologists of the Wad-
leigh bill—perhaps conscious of the fallacious character of
their conclusions—seem desirous to subordinate legislation to
such mere judicial fictions and technicalities of the forum as
that which finds it necessary to regard the infringer of a
patent as a ** trustee,” before the rights of recovery of profits
can be adjudged against him; and the fiction which would
exalt the license fee from its position as one of several tests
of value to be the absolute ‘“measure” of compensation to
the defrauded patentee; thus placing the clandestine useron
a level with the licensee, and arbitrarily fixing the price at
which the private property of one man may be appropriated
by any other.

Instead of the procmtenn rules with which it is sought
to ti= the hands of tribunals, much better would be the mode
recommended by Senator Matthews, who, in closing the de-
bate, remarked: “I am of opinion that every avenue of evi-
dence ought to be kept open, for proof, in each individual
case, according to its circumstances, and that the amount in
such a case should be reasonable and fair, and that that
should be left absolutely, upon that evidence, to the discre-
tion of the tribunal charged by law with the finding of sucha
verdict or the making of suchadecree, without any restraint,
without any artificial rules to bind that discretion, without
shutting out any light; so that every fact and every circum-
stance which is material and important to the determination
of the question shall be permitted to be proved.”

Now, is not the much insisted rule of the license fee, as
the absolute measure of damage or profit, directly in conflict
with the Ohio Senator's well stated principle of action?
Does not the drift of reasoning that prescribes such a rule
virtually destroy the “ Excrusive " attribute which the Con-
stitution makes inherent in the franchise?
1t is conceded by Mr. Christiancy that the right, so longas

‘it remains wholly in the hands of the inventor, is his, to do
a8 he pleases with, as much 8o as the right of possession in
a mine or a field; nay, more, that, in such a close monopoly,
the patentee is entitled as a measure of damage agaiust an
infringer, to the entire usufruct or beneficial results of his
improyement, although such results are very well known to
be often manifold the amount of the customary license fee.

The sometimes relative insignificance of the license fee is
well known to be attributable to the anxiety of the patentee
—nhefore many months of his brief franchise have slipped
away—to get the manufacture into the bands of competent
men, and, in order to accomplish this, and that the device
may fight its way against the ois inerfi@ of rouatine and pre- I
judice and reach early and extensive sale, the patentee is
willing to forego a very large proportion—often exceeding
nine tenths of the actual benefit. He is willing to surrender
$0 much to the legitimate manufacturer and to the public,
but not one cent to the marauder.

Now, apart from questions of justice, apart from questions
of constitutional right, can any one doubt that it is for the |
public interest that the patentee should be encouraged
to relax somewhat of this strict monopoly, should be permit- |
ted, without let or hinderance, to select the mode, the agents,
and the places in which and by whom his franchise shall be |
utilized?

An illustration may be cited familiar to many. Some
twenty-five or thirty years ago the manufacture of tongued |
flooring was subject to the Woodworth patent. This manu-
facture, in Hamilton county, Ohio, was restricted to fourteen
mills, of which each paid to the patentee u stipulated annuity I
of $1,000. The ability of these licensees to undertake the |
manufacture rested implicitly on the patentee’s guarantee as |
to the maximum number of mills. Now what would have |
become of their contraets and of the business founded on
those contracts, if any trespasser—say, a wealthy building
association—could have stepped in and defied the inventor
and the bonest licensees, in the assurance that Justice—should
she be invoked—ecould at most but adjudge the license fee as |
the reasonable compensation for the tortious use?

The frequent, somewhat promiscuous disposal of their
rights at almost nominal figures, by necessitous or unthrifty

!
\

inventors, does not, as some would have us believe, neces
sarily imply a total surrender to the public at a given price,
nor does it invest any one with the liberty to appropriate
such right on the terms thus granted to others, orany terms;
nor does Congress, nor all the tribunals between the two
oceans, step in between the humblest patentee that can be |
cited by Senator Christiancy and that patentee's ' EXCLU-
sive ™ property in biz own invention,

As the patentee of a valuable device, jealous of the reputa-
tion of this offspring of my brain, and regardful of the inter-

ests of those who may, with my conseat, bave ucdertaken

its manufacture, can I be danied the exercise of my own dis-
cretion in the selection of licensees? Wonld not they, and
might not even the public, be best served by my doing so?
Well, now, what becomes of this option, if any irresponsi-
ble party may step in and manufacture my device on no
royalty at all—for many patentees are unable to incur the
expense of a patent suit, and with the further assurance
that, in the event of prosecution, the measure of compensa-
tion is the ordinary license fee?

Gentlemen who concede my exclusive right to my inven-
tion in its integrity so long as I confine the manufacture to
my own attic, and that even to the extent of the entire bene-
fits, usoally manifold the amount of an ordinary license
fee, will scarcely allege that the interests of the community
are subserved by such a narrow policy. But does not the
proposed rule offer a premium for just such a policy?

Gentlemen call this a Statute of Repose. Truly, of repose
with a vengeance—the Rerose oF Deara!

Geo. H. Kx16HT

Cincinnati, January 23, 1879,

-

AMERICAN INDUSTRIES.—No. 5.
THE MANUFACTURE OF LUBRICENE.

One of the inevitable problems connected with the general
introduction of machinery is that of proper lubrication; this
is second only to correctness of design and good workman-
ship in the machinery itself. Manufucturers and users of
machinery well know how difficult it is to cope with this
problem. 1t is perhaps simple enough to lubricate surfaces
so that friction is minimized; but thereare other elements in
the problem, which are quite as important as this, among
which we mention the matter of economy, the time con-
sumed in applying the lubricant, and the effect of the lubri-
cant on the surface to which it is applied.

These points, although apparently quite simple, are really
complex and have recently commanded a great deal of atten-
tion in the mechanical world; so much indeed that it has
been made the subject of the most delicate tests known in
mechanics.

Oils for lubricating purposes are generally comprised in
three classes, viz.: vegetable oils, animal oils, and mineral
oils.

Among the vegetable oils, olive oil holds without dispute
the first place; it has the great advantage that it can be pu-
rified without the assistance of mineral acids, and thus at-
tains a higher value, which cannot be approached by other
oils of vegetable origin. Next to olive oil come the oils ex-
tracted from sesame, sometimes called “ gingelly oil;” from
ground nuts, which, to a certain extent, can also be purified
without acids. Colza and cotton-seed oils follow at a long
distance; they must needs be purified by acids, which free
them from the pectic and azotic matters which they contain
in considerable quantities.

Unfortunately, this necessary treatment with, say, sul-
phuric acid, while it bleaches the oil, also alters materially
its composition, predisposing it to easy decomposition. Be-
sides, if the proper proportions of acid are not carefully em
ployed, fatty acids are produced, which, dissolving in the
oil, are detrimental to its application as a lubricant.

The second class comprises the oils and greases derived
from animal substances. They are used for the finest ma-
chinery, for which they are specially valuable, and where
the quantity is so small that the price is no consideration.
They must all be much refined, either to remove the free

‘fatty acids which sometimes are present in comparatively

very great amounts, or other animal matters which very often
accompany them in solution, which, not being wanted, are
impurities,. To this class belong the lard and neat’s-foot
oils, pressed cold, and purified with salts of lead; also,
spermaceti and others.  The lower qualities of theso oils are
sometimes used in place of vegetable oils, as not being more
expensive, but their price is kept down by deficient rectifi-
cation, and as thus they are apt to oxidize soon and to desic.
| cate, they can never be used with any advantage for ordi-
nary machinery.

Well purificd animal oils are also applicable to the lubri-
cation of heavy machinery where the bearing surfaces are
large and the weight great.

Mineral olls form the third class, They are not suitable
for the heaviest class of machinery, on account of their
want of cohesion, and generally high degree of inflamma.
bility.

Olive oil thus stands first as a lubricant, It has of late
been much displaced by mineral oils, on account of its price,
but it is a question whether, all things considered, it is not
cheaper in the end.  Of course it must, like other vogotable
oils, be purifiecd, and Is more valuable the better this has
been done,  These purifylng processes deprive It not only
of the fatty acid, but also of its odor; but, as other vege-

| table oils are equally neatralized aod bleached, these quali-

ties con bo no gaide to its lubricating properties,
Crude vegetablo olls contain, as a rule, from one to six

Ipcr cont. of impurities, which deprociate thelr efMcioncy,

and which must be removed by the application of neids,
The amount of acld left in the oil is of the highest import.
ance, for it Is this acid which attacks the lubricated surfaces
and wenrs them away.

In 1877, the American Institute, by a sories of exhaustive

| tests of various lubricants, conducted by Prof. R. H. Thur-

ston, of the Btevens Institute of Technology, determined
the qualities of a great number of lubricants, and as a final
result, after soveral months of investigation, awarded the

' medal of superiority to Mr. R. J. Chard, of this city, for the

product now widely known as lubricene, which is said to
combine the desirable qualities of the Jubricants above enu-
merated, while it is without their objectionable features,

Prior to this, in 1875 Mr. Chard received a silver medal
from the American Institute, and he received a medal
for his products at the Centennial

In view of the great importance of this subject, and of the
merits of this particular lubricant, we describe, as far as the
manufacturer will permit. the process of making lubricene,

The works and office, which are illustrated on our title
page, are located at 134 Maiden Lare, in this city. Here
three principal grades of lubricants are made, which are
known as Lubricene, Cylinder oil, and Engine oil. The ma
terials used in the manufacture of these lubricants are tested
and properly compounded by sample in the laboratory. The
ingredients, which are common well known substances,
consist of animal fats and oils, mineral and vegetable oils,
caoutchoue, and an alkali.

The fat after being carefully refined is put in a melted
state into the caldron seen at the upper left hand corner of
the engraving; the oils, caoutchouc, and alkali are added,
the whole is then subjected to a rather high but well regu-
lated temperature for two hours, after which it is drawn off
into pans, and conveyed to the cooling room shown at the
Jower left hand corner of the engraving. In the winter the
natural temperature of the air will cool the compound with
sofficient rapidity, but in warm weather the temperature is
reduced by artificial means; the tables upon which the pans
rest being hollow, a current of cool water is permitted to
flow through. When the compound attains the required
temperature, it is conveyed to the packing room, where it
is removed from the pans and packed into cans or kegs, each
package being weighed to insure a proper measnment of
the labricene.

The cans or pails for containing the lubricene are made in
great numbers by approved machinery in the shop shown
at the lower right hand corner of the engraving.

Cylinder oil, which is composed of mineral and animal
oils and an alkali, is compounded in the caldron in the
middle ground at the top, and i3 drawn directly from the
caldron into barrels for shipment.

Engine oil is compounded in the larger caldron at the
right. It consists of animal oil with the addition of a per-
centage of mineral oil.

Thesecret of the success of these lubricants lies in the
care exercised in their manufacture, and in the peculiar
combination of materials, whereby homogeneityand smooth-
ness are secured. The engine oil is compounded with a view
to the neutralization of the fatty acids, which, in the case of
oils and fats not treated in this manner, are freed by the ac-
tion of steam and work havoc with the valves, valve seats,
piston, and cylinder.

Beside economy in the lubricant itself, Mr. Chard claims a
great saving in the matter of time, as, when these labricants
are applied with a peculiar cup of his own manufacture, the
friction surfaces are continnously lubricated without waste,
and without the necessity of constant attention.

by some of the principal railroads in the country, and that
it is growing in favor wherever it is introduced.

e

A FLOATING ELECTRIC LIGHT,

M. de Lussex, of Belgium, has lately tried with success an
electrically lighted beacon or buoy, for coast and harbor
purposes, made as follows: The lantern of the buoy is pro-
vided with o RhumkorfT coil, a vacuum tube or globe. A bat-
tery composed of large zinc and carbon plates placed close
together are carried on the lower part of the buoy in con-
tact with the sea water. Wires from this battery lead to the
primary circuit of the induction coil, and the secondary elec-
trio discharges appear in the vacuum tube. This apparatus
yields a constant electrical light as long as the battery lasts.
It s not very strong, only becomes visible at night; but the
plan, it is believed, may be made useful.

Xs the Snbdlvl-lon of Electric Light a Fallacy?
Mr. W. H. Preece, the eminent electrician and mana-
ger of the English postal telegraph system, contributes a
paper to the Philosophical Magazine, in which he points out
that the theory of the electric light cannot be brought abso-
lutely within the domain of quantitative mathematics, for
the reason that we do not yet know the exact relationship ex-
isting between the production of heat and the emission of
light with a given current. We, however, know sufficient
to predieate that what is true for the production of heat is
equally true for the production of light beyond certain limits.
He shows that the full effect of a current can only be ob-
tained by one lamp on a short circuit, and that when we add
to the lamps by inserting more of them on the same cireuit,
or on u cireuit o that the current is subdivided, the light
emitted by each lamp is diminished in the one case by the
square, and in the other case by the cube, of the number in-
serted. . With dynamo-electric machines thare is s limit
which has to be reached before this law begins to act, and
1t s this fact that, in Mr. Preece's opinion, hasled so many
sanguine experimenters to anticipate the ultimate possibility
of extensive subdivision of the light—a possibility which he

considers hopeless, and which omdmthmm
1o be fallacious,

D
nomawhmenmonmm
monthly publication, devoted to practical.

printing, finishing, ete., by Dr. M. Frank.

adelphia, Pa.

We are informed that these lubricants have been adopted
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Now Inventlons,

An improvement in Microscopes has been patented by
Mr. Brost Gundlach, of Rochester, N. Y  This invention
relates to improvements in microscopes, by which the tube
is not only sdjusted parallel to the supporting post, but al-
ways retained during the adjustment al equal distance there-
from, so that the position of the optical uxis is not changed,
but kept in line with the axis of the illuminating appara-
tus. The stage and objoct carrier are so arranged that an
improved oblique fllumination is permissible.  The mirror
and substage are suspended in a novel munner.

Mr. Joseph Vacaro, of Bayou Sara, La., has patented an
fmproved iron fence post, which is so construoted that any
or all of the fence panels may be repaired or renewed with-
out disturbing the posts.

An improved Portablo Fence has been patontedt by Mr. C.
D. A. Curry, or Stonewall, Va.  This isa cheap, light, andd

Scientific American,
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tho taper wick continuing then to burn and to keep up a | opportunity for the construction of gutters or troughs to
small flamo for the night, conduct the oil-drippings, rain, and melted snow into the
Mr. William Haas, of Lyndon, Kansas, has patented an | pillars supporting the structure, and thence to the ground,
improved Washing Machine which is an improvement on  thus preventing another nuisance of which pedestrinng com.
the machine for which letters patent No. 203,031 were grant- | plain.

ed to the same inventor April 30, 1878, The absence of the immense number of ties now in use on
e s i the present elevated railronds, and which act as g sounding
A NOVEL RAILWAY TRACE. 1|mur(|, will in itself be a large saving of expense and will

The problem of reducing the noise and vibration of the : reduce the noise and vibration to a minimum.
clovated railronds, which has engaged the attention of scien- | The material used i the combination is not affected by
tific oxperts for many months past, scems to be finally solved | temperature or moisture. It has been discovered by careful
by an ingenious and very simple invention, just patented, and ' experiment that wood is greatly superior to iron, steel, or
is being brought to the attention of capitalists as well as the rubber for this purpose. Georgin pine is regarded as the
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general publie,

best, when well covered with raw linseed oil; and the next

The inventor mtroduces beneath each rail a series of  best is white mountain asl.

longitudinal springs, cuch composed of six layers of Geor-
gin pine or white ash, 9 inches wide and 1 inch in thick
ness, There I8 u central support, or safety check, from

casily arranged fence that can be readily transported from
one place to another, and set
up and accommodated to the
inequalities of the ground.

Mr. Robert Dillon, Jr., of
New York city, bas patent-
ed a simple and effective De-
vice for Attachment to the
rear part of the lower endsof
Pantaloons Legs in  wet
weather, to prevent the mud
from being rubbed upon the
pantaloons legs and upon the
rear parts of the boots in
walking.

Mr, Solomon Zemansky, of
Brooklyn, N. Y., has patent-
ed an ornamental and con-
venient Box adapted for hold-
ing or displaying small arti-
cles of sale, and forming a
convenient package for sale,
and of itself an article of or-
nament.

Mr. Richard E. Rye, of
Mount Pleasant, Mich., has
devised an improvement in
the class of Clothes Driers having a revolving part, which is
vertically adjustable on the pivot post, and to which a cord
is applied for suspending the clothes.

Mr. Napoleon W. Williames, of Philadelphia, Pa has pa-
tented an improved Process for Bronzing Metals, which con-
sists in first coating the object with paraffine varnish to close
up the holes, make a smooth surfuce, and stop oxidation,
then covering the varnished surface with plumbago, to ren-
der it conductive, and finally depositing upon said surface
of plumbago a coating of the required metal by galvanic
action.

Mr. Thomas F. Longaker, of West Philadelphia, Pa., has
patented an impreved device for Attachment to Faucets for |
measuring liquids as they are
drawn from a can or cask. It
is simple, convenlent, and
accurate, and will prevent
the liguid from being spilled -
and will not allow its odor
to escape into the room.

Mr. George H. Hayden, of
Boston, Mass., has patented
an improved Cigarette Ma-
chine, in which the paper tube
is formed, the tobacco packed
therein, the ends of the tube
turned down, and the ciga
rette completely finished by
one passage through the ma
chine,

Mr. William J. Doyle, of
Chicago, TIL, has patented nn
improved Spool Holder, in
which an ornamental base
supports a vertical rod fitted
10 revolve upon the base, and
the rod carries three leaves,
that are each formed with a
series of horizontally project-
Ing points, which sustain the
spools by means of nipples
formed on the points. At
the apper end of the rod i=
an urn formed with barbs for
refaicing a pincushion, The
paris are made of sheet metal. e -

Messrs, Fruncts W. Allen ' k
& Daniel Crane, of Ragi- \
naw, Mich., have patented an
Improved tool which they call
“The ln‘pﬁ'fln'- Pencil,”

It 18 especially designed for Inspectors’ use for marking rough
lumber. z

An improvement in Lamp Burners has boen patented hy
Mr. Joseph A Talpey, of Somervill , Muss. This invention
counists in providing the flat wic

""‘"{uuuul 4

k tube of an oil Inmp with | safety cheok in every seotion o

Ihisinvention is applicable not only to the elevated roads,

‘1 but also to the construction of suspension bridges, all kindsof
| railroad bridges, trestlew. ;

ork over marshes, low ground, and
elevations, and other works
requiring a combination of
solidity and smoothness.

HALL'S IMPROVEMENT IN RAILWAY TRACKS,

which the lower layers of the spring diverge at an npward
angle until their ends rest upon the ties at the end of the
rail. A curved spring, composed of four or more layers of
pine or ash, passes over the top of the central safety check,
with its ends resting midway upon the lower spring, The
rail, 30 feet long, is lnid over all, its center only touching
the surface of the upper curved spring. By this combination
the spring is constantly yielding and recovering. or readjust-
ing itself, as the cars pass over it. The great length of the
arc described by the curve of the central spring, it is claimed,
makes the vibration of the cars so slight as to be quite imper-

: ceptible.

The safety check or support, immediately under the cen-
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HITTERS TYPE WRITER.

ter of the curved spring, allows n certain amount of pres-
sure upon the spring and no more, thus preventing too great
A #tralo on the spring should the road be used for the cons
veyance of heavy frelght.  Asthere are but two ties and the
f 30 feet, light and ventilation

X : : i
& taper or small “l‘.k tube, which is so placed in the flat | are secured to the ground floors of stores and dwellings on
tube as to divide It into two equal paris When thel vmp i | the line of the road ; and in winter loss snow and jce sconmu.
1o be used for the night, the larger wicks are turnod down ] late upon the track. The inclination of the spring also gives

The two rails forming the
track are secured at the ends
to the crossties, B, which rest
on the girders, C, and which
in turn are supported by
posts. The semi - elliptic
wooden spring, F, has at-
tached to it a chair for sup-
porting the middle of the rail,
and its ends are sustained
by wooden springs, E, that
rest upon blocks, ¢, and are
riveted to the girders. A
beam, D, is laid across the
girders under the middle of
the rails, and is rabbeted to
receive a rubber cushion,
which supports the center of
the spring, F, when it is sub-
jected toundue pressure.

To prevent oil or water drip-
ding from the mil to the
ground a gutter, shown in
Fig. 3, is provided. For further information address Wm.
H. Hall, 111 Nassau street, New York city.

-

Tue Thames Embankment, London, is now lighted by

electric lamps. =
AN IMPROVED TYPE WRITER.

In this machine the type, D, are carried by the table, A,
which is rotated by a bevel pinion meshing into the wheel,
B, attached to its periphery. The pinion is turned by the
wheel shown at the rear of the machine, and when the re
quired letter comes under the follower, d, the latter is de-
pressed, forcing the type downward until it strikes the paper
on the platform over which
the machine travels, being
moved forward by the pin-
fons, G, which mesh into
racks in the base.

When the follower is re-
lieved of pressure, are tractile
spring returns the type toits
place in the table, and the
follower regains its normal
position,

The type are inked by
the rollers, E, which are
supported by a crosspicce at-
tached to the standard, A%
These rollers receive their
ink from the under surface
of the table, A, and apply it
10 the faces of the type ns
the table is revolved. When

table without inking the type
the standard, A’, is pressed
downward 50 as to remove the
ink rollers from the under
face of the table, A

The upper surface of the
wheel, B, is lettered to cor-
respond with the type carried

pact that it may be carried in
the pocket, and it possesscs
the advantage of great sim-
plicity.

This invention was recent-
ly patented by Mr. Jean A
Hitter, Jr., of St. Martins-
ville, La, from whom turther information may be ob
tained. e
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Tie eabinet work of the new Cunard steamer Gallia is to
be in the Japanese style, and is now being manufactured in
Japan. Tt is clalmed that she will be the model steamer of
the Atlantic ocean. Her estimated cost is $850,000. Itis 2
expected that her first trip will be made in July. | P

it is desirable to move the.
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THE HANCOCK INSPIRATOR

One of the recent contributions to hydraulic engincering
—and one which promises to be of great value to all users
of steam—is the *‘inspirator,” so called, an invention pa-
tented by John T Hancock, of Boston.

The inspirator is a compound steam jot apparatus, for
raising and forcing water, designed to do the work ordinari-
1y accomplished by pumps and injectors, with greater eco.
nomy and regularity than has yet been possible with these

99
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Houses for Workingmen,

the Union Mutual Life nsurance Company propose to carry
out upon some of their vacant property in the southern part
of Ohicago. The plans are the work of Messrs, Wheelock
& Clay. The problem of building bouses in a continuous
block, and yet having, to a great degree, the appearance of
jsolation, is accomplished by a double court in front be-
tween each pair of houses; this feature, besides giving am-

machines,

The Hancock inspirator consists of a combination of two
sets of apparatus, contained each in a separate chamber,
one being employed for lifting water from a well or other

STEAM

|

ple light and ventilation to all inner rooms, nffords the ar
chitects an opportunity of displaying considerable variety
in the treatment of their designs, not only of the exterior,
but of the interior. The courts in the rear are quite similar
I 10 those in front, leaving only a short line of party wall be
tween the two houses,  As the courts are thus in pairs, they
give double the amount of light, and yet the windows are so
arrannged that it is impossible to see from one into any other.
Also, by an ingenious arrangement of the staircase in each
altornate house, the front entrances are entirely separate and

| come in regular succession.

These houses are to be of two stories, with cellar and attic;
in the cellar are the laundry, furnace room, storerooms, ete.
Each house has a parlor, hall, and staircase hall, dining
room, kitchen, ete., upon the first floor; part of them bave
a library in addition, all well lighted and ventilated. The
main stairs are at the rear of the parlor, and not expo:ed to
view upon entering or leaving the entrance halls, which are
to have tile floors, open and unobstructed.

A NEW CHECK ROW CORN PLANTER AND DRILL.

The sccompanying engraving shows a new agricultural
implement recently patented by Mr. Osman C. Du Souchet,
of Alexandria, Mo, It is designed for planting corn in ac-
curate check rows, and it is constructed so that all parts of
its mechanism are under the control of the driver. The
working parts of the machine are supported by wheels hav-
ing a very broad tread, and by hollow standards, A, con-
nected with the runners or plows, B. Seed boxes, S, are
mounted on a frame that is jointed to avother frame con-
nected directly with the axle, and the seed valves are oper-
ated by & common bar that is connected with a lever, G,
which is actuated by two cam lugs, F, placed on opposite sides

WATER

FEED
LONGITUDINAL SECTION OF HANCOCK INSPIRATOR.

source of supply, and conveying the same to the se- |
cond apparatus, which transmits it to the boiler, or forces it
against & greater pressure than that of the impelling steam,
The lifting apparatus raises water more than 25 feet, and
can be used independently of the forcing apparatus, for rais- |
ing water to a moderate height, thus supplying the place of
o suction pump or & steam jet pump.

The sectional view shows the simplicity of construction
which characterizes the inspirator. The illustration repre-
sents the form used on stationary boilers. Steam enters
through the pipe marked sTeay, the water from the well is
drawn through the pipe marked waTeER, and the condensed
steam and water issue through the pipe marked PEED.

The apparatus on the left in the engraviog is for lifting,
that on the right for forcing. No adjustment is necessary
for varying steam pressures, but the quantity and tempera-
ture of the water can be varied by increasing or reducing
the quantity of steam or water supply.

For locomotives the form of the inspirator is somewhat
modified, but the principle is the same.

The continuity of the jet of steam and water never being

( the cam lugs on the axle.

of the axle. These lugs strike opposite sides of the beveled
end of the lever, G, in alternation, and thus impart to the
lever and to the seed valves a reciprocating motion. A sec-
tion of the axle bearing the cam lugs is shown in Fig. 2.

The frame that carries the runners and seed box2s may be
raised or lowered by moving the lever, J, and it may be
maintained in a raised position by means of a latch, shown
at the rear of the seat, The lever, C, is supported by a slide,
which is moved by the lever, L, so as to throw the lever into
and out of engagement with the cam lugs on the axle.

At one side of the machine there is upon the axle a spur
wheel, which may be turned by the lever at the left of the
seat whenever it is desired to change the relative position of
To admit of this adjustment the
drive wheels are connected with the axle by pawls aund
ratchets.  As the machine moves forward the runner, B,
makes a furrow, into which the seed is dropped through the
hollow standards, A. The wheels, having a wide tread, fol-
low the runners and cover the seed.

. er—
Callfornia Ralsins.

About four years ago Mr. J. P. Whitney, a gentleman
widely known in Californis in connection with wool grow-
ing and grain raising on a large scale, began planting vines
of the ** Muscat of Alexandria”™ variety of white grapes,
with a view to demonstrating that raisins can be made in
America of as good a quality as those from abroad. Since

broken by the jar of a locomotive passing over switches
and frogs, the inspirator is a
more relinble feeder than a
pump. Is not appreciably
affected by wear, nor is its
action liable to be stopped by
sediment in the water.

On locomotives the lifting
apparatusserves an important
purpose as a regulating de-
vice, making this instrument
more sure and positive in its
action.

We are informed that al-
though the inspirator has been
but a comparatively short
time before the public, s large
number of them (over 4,000)
are now use, and that they
bave thus far given general
satisfaction

Many over a
pump are claimed for it as it
it 15 not
noisy, and it can be adjusted to

advantages
needs no packing,

feed the boiler continuously,
which is ncknowledged by all
the best and

nomical of

englocers 1o be

most e method
feeding

The inspirator is manufue
tured by the
mtor Company, office 52 Cen-

tral Wharf, Boston, Mass.

Hancock In J 4

DU SOUCHET'S CHECX ROW CORN

that time about 200,000 vines have been planted. As the first

PLANTER AND

The Chicago ZTrdbune mentions s building schome which |
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result of Mr Whitney's experiment two car loads of 20,000
Ibs. each of California-made raisins were recently sent East,
one car load coming to New York city, and the other going
| to Boston. The New York 7%mes reports that in both cities
{ they have been received with favor, selling equally well with
| the best imported Malaga raisins, with which they compare
| favorably as to size, color, skin, stones, and flavor—the latter
being the most essential quality. The United States is the
greatest raisin-consuming country in the world, and uses
annually more raisins than the whole of Europe, The mar-
ket is mainly supplied from Spain, the raisins known as ““ Ma-

OVERFLOW.

HANCOCK INSPIRATOR.

lagas " being considered the best. They comé from & Com-
paratively narrow strip of country in the south of Spain,
which bas hitherto been regarded as surpassing sll other
regions for raisins of that charscter. The annual yield of
Malaga grapes averages 2,250,000 boxes of 20 Ibs. each. It
sometimes reaches 2,500,000 boxes, and last season about
2,000,000 boxes were marketed. Of this enormous yield the
United States takes fully one half, on which it pays a duty
—as‘on all other raisins—of 21 cents per Ib.

Phe American raisins are made from a white grape, the
“‘ Muscat of Alexandria,” to the raising of which the soil and
climate of a large portion of California are well adapted. The
vine begins to bear somewhat in the second year, although
the full bearing capacity is not developed until it is five
years old, and continues to bear for about half a century,
and sometimes for 75 years. In the cultivation of raisin
grapes American grape growers have little to learn from
Spain, but in the curing and packing of the misins a lack of
experience is still felt.

The raisins are not cured by any artificial process, however,
but in a comparatively simple manner. The grapes are
laid on gravel beds, and are exposed to the sun for ten or
wwelve days in August or
September, when they are
ready for packing, having
tarned from white to brown,
and gradually changed to the
familiar dark color of the
raising of commerce. The
white sugar which is gener-
ally found attached to the
misins sold in the market is
entirely a natural product of
the grapeo, and comes oo with
age, first appearing, as a rule,
when the raisins are about
two years old. The packing,
however, is an operation
which requires great care. To
properly pack a single 20 1b.
box the entire time of one
man is needed for a day and
& half, so careful is the mani-
pulation of the risin bunch-
es, while st least as much
time is required to select and
pick over the buoches before
packing. Mr. Whitney be-
lieves, howover, that raisins
ean be cured in California
fully equal to the Malaga or
any other raisin.

The chief dificulty with
which the Californin raisin
raiser will have w0 contend

DRILL,
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in the eoffort to compete with foreign misins Is the cost of
labor. The Spanish vineyardists can get all the laborers
they need for from 15 to 25 cents per day, while the Cali-
fornia producers must pay at least $1 perday. The very
much greater productiveness of the soil, however, will do
much to offset this disadvantage.

AMATEUR MECHANICS,
CENTERING AND STEADYING.

To center a cylindrical piece of metal readily and ncou-
rately i3 a vory simple matter when the workman Is provided
with tools especially designed for the purpose, and it is not
difficult when an engine lathe or even an engine rest is avail-
able; but to do it easily and properly.in an ordinary plain
foot lathe may puzzle some of the amateur mechanicians.

Although some of these methods are well known they will
nevertheless be deseribed for the benefit of some who may
roquire the information.

The method of centering shown in Fig. 1 is one of the
most common where the lathe is provided with an engine
rest. A forked tool, A, is clamped in the tool post in such
a position that a line drawn from the point of the tail center
will bisect the angle of the fork. A square pointed center,
@, is Inserted in the tail spindle and moved against the end
of the rod beng centered with a slight pressure, the tool, A,

being at the same time moved forward by the serew of the
engine rest until the rod turns smoothly in the fork and the
square pointed center has found the center of the rod: the
tail spindle is then moved forward until the cavity is suffici-
ently deep to permit of starting the center drill.  The angle
of square center, G, for very hard material, should be a little
more obtuse than that shown in Fig. 4. In sny case, it
should be of good material and well tempered.

In Pig 2 is shown a centering tool which is designed to
take the place of the engine rest and fork in Fig. 1. The
part B is fitted in place of the ordinary tool rest, and the jaw,
O, which has in it a V-shaped noteb, is hinged to the part B
st D, A sorew, E, passes through the upper end of the part
B, and bears against the jaw, O. After whut has already
boen said in connection with the engine rest, tho manner of
uning this contrivance will be readily undorstood,

In Fig, 8 the hand too), ¥, is employed for steadying the
shaft sod bringing it to a center. This tool Is bent to form n
right-angled notch for receiving the shaft, and when in
use it 1s supported by the tool rest aftor the manner of an
ordinary hand turning tool.

Work that Is 100 large to be readily centered in this man
ner is often centered approximately by means of the univer.
#al square, as shown in Fig. 5. A diametrical line is drawn
along the wngue of the square, the work is then turned
through a quarter of a revolution, and another line is drawn
The Intersoction of these Hnes will be the center, at Jewst wp
proximately. <

This point may now be marked with a conter punch, sod l
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the work may be tested in a lathe, If it is found to revolve

truly on the centers it may bo drilled, otherwlse the center
must be eorrected with the conter punch, and the worlk again
tested in the lathe,

Aftor contering by any of these mothods, the center must
bo drillod and countersunk with a suitablo tool, so that it
will fit the lathe center, 08 shown fn Pig, 6. The angle of
tho lathe conters should be cixty degroes, To inwuro uni-|
formity in everything pertaining to tho contors, the center
gaugo, shown in Fig. 7, ahould be used for gotting the re-
quired anglo on the lathe centors and on the drills used in |
centering.

The matter of steadying long, slender rods wh
turned in the lathe s often perplexing.

In some cases it may be done tolerably well in the manner
illustrated in Fig. 8. The fork, H, is supported by the
standard, T, which is inserted in the socket of the rest sup-
port, J. The device shown in Fig. 2, may be used in a
similar way.

Fig. 9, represents a steady rest, the construction of which
will bardly need explanation. For light work it may be
made of wood; the upright being secured,to thecross piece,
L, which rests upon the lathe bed. The slotted pieces, M.
are adjustable lengthwise to accommodate the size and posi-

|
ile being !

tion of the shaft. When it is required to support a bar,

| fourth of the entire welght.
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bundles or “books.” These weigh from five to eight
pounds each, and are made up of 4 number of skeing. They
nre broken open and the skeing wssorted necording to the
fineness of fiber; this is done entirely by touch and very
rapidly.  Ordinary grades of silk contuin threo sizes; the
finer quelities only two. The fiber in exceedingly fine, trans.
lueent, of a white or yellow eolor, and vory tough,

After the skeins are sorted they are sonked for three houry
ina tank of soap dind hot water, to remove the natural gum

Land the adulterating substances which are added to Increase

the weight, This adulteration is sometimes equal to one
The silk Ix dried in o centrifu-
gal drier without rinsing, as it 1s found that the presence of
a small quantity of sonp faeilitates the handling of the ma-
terial. It now goes to the reeling machine, Each of these
contains thirty spools and reels. The skeins are plueed upon
the Ilatter and rapidly spoolod. Each machine has a single
attendant who, after long practice, shows wonderful dexter-
ity in untangling and tying the delicate fiber,

To a casual observer, raw silk appears to be regular and
to possess a perfectly smooth surface; this is, however, not the
case; it is uneven and containg many scales and projecting
lumps, which must be removed before the silk ean be
twisted.  This important process of cleaning consists eimply
in running the fiber through a pair of sharp and nicely aqd.

CENTERING AND STEADYING TOOLS.
which is not round, the sleeve, N, shown in Fig. 10, is em- | justed semicircular knives. It is now ready to be combincd

ployed. It slips over the shaft and revolves in the steady
rest. The bar is centered by the screws, O.

The device shown in Fig. 11, is used where a hollow man-
drel lathe is not at band, A piece of gas pipe, Q, is held by
the chuck, P, and is secured by s set screw in the sleeve,
B, which is journaled in the standard, S, and carries the
chuck, T.

This armngement may also be employed for turning tho
ends of long rods where it is not desirable to put them
regularly on the centers of the lathe, M.
—_ e e ——

THE MANUFACTURE OF SEWING AND FLOSS SILK.

Twenty years ago the manufacture of silk goods in the
United States was confined to so few firms and limited to
such small smounts, that it wns hardly to be clussed among
fhe industries of the country.  Since about 1860 wo have
been brought into closer commercial relations with China
and Japan, and other silk producing countries of the world,
which has given silk manufacture o powerful fmpetus,
American manufacturers discovered that thele goods could
rival those of Buropean production In quality as well as
price, and consumers found it to their advantage to patron-
ize the home industry.  Swuitistics conld bo given which
woulll show the immense increase of Amorloan silk stuffs
and the corresponding decrense of imported silks, but as the
purpose of this article is to deseribo the procoss of manufae.
turing, they must be omitted

The raw silk is imported in bales, enoh cortainiug twenly

to form the thread. Tarce or more fibers, the number vary-
ing with the size of thread desired, are reclod together on s
spool, which, in another machine, is rapldly revolved as the
silk is wound off; this process twists it loosely together.
The operation of combining and twisting is repeated, and
the thread is now made, though several processes are still
necessary to finish it.  The first of these is strotching, an
operation which clongates snd tightens the twist, at the
samo time squeezing out the soap, which had been left till
this stage. The stretching machine consists of a pair of
large wooden rolls placed over a tank of pure water. The
sllk 18 wet and recled from one to the other,

It now undergoes the most delicate operation in the entire
process of manufacture—that of dyeing,  Those who delight
In artistically combining the soft tints of floss silk fnto beau-
tiful embroiderics, little think of the wonderful skill and
care which is necessary to produce those tints. Primary
colors must be combined, the most delieate shades must be
perfectly matehed, and the fanltless gradations of color,
which blend so harmoniously in the same skein, must be
most carefully chosen with reforence to the general effect
The beautiful anilines are largely used, and the skeins of
silk, hung upon long wooden rods, are suspended in the hiot
dye. A large amount of the liquid is next extracted in the
centrifugal drier, and the remainder in the drying room.
The dye contained in the thread makes it stiff and harsh,
and to restore its natural softnoss and plisbility it mast be

“wrang” A stordy operative hangs the skein upon a
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‘strong projecting bar of lignum vite, inserts a similar bar | discoveries, presenllng at lho same time the nllcmulho of
md mm thread, turning it until all parts have been | indefinite imprisonment, probably ending in death.
; cted to the strain. Remembering the fate of the beautiful Atheninn womun,
Aﬁ.m out the loose bits it is wound ou large  Hypatia, who was torn into shreds by the monks under 8t
“spools, and is now ready for the spooling room. The spool, lb‘yﬂl at Alexandrin, for teaching the heretical philusophy of
already labeled by a method which will be described here- | Plato and mathematics; and remembering also the fate of
after, is placed on a spindle, the thread wound on a few | poor Bruno, who but a little while before had been driven
turns, and it is then set in rapid revolution. As the allk from Eogland, Germany, and Switzerland, in succession,
runs on the spool it passes through » guide in the end of & "and who, having taken refuge in Venlee, was there kept in
mm. which is moved regularly back and forth by a solitary confinement six years, then removed to Rome nod
sorew; this screw has the same pitch as the tightly kept two years longer in a dungeon, and finally slowly burnt
wound thread upon the spool, due allowsnce being made for to death, so slowly that he begged for more wood, or any
the difference in speeds, and the silk is consequently run on means to end his suffering—and all this for having simply
with unfailing accuracy and smoothness. When filled the ' argued in favor of the probability of the Copernican doctrine,
spool is stopped and the thread cut and fastened. The entire Galileo, concluded, very wiscly, to appease the wrath of the
operation takes but a few seconds. The spools are now Inquisition by the required deninl.  The Vatican Council
weighed separately, and also in lots of one dozen, in order supplemented this trial by formally denouncing the Coperni-
to correct any inaccuracy in amount. All that remains is can theory of the universe as  false, and utterly at variance
to place them in Mpupc boxes, and they are ready for  with the Holy Seriptures.”
shipping. | Several years later, under the reign of a new pope, whom
The larger part of the spocls used are labeled by stamping Galileo thought more liberal and gencrous, he ventured

directly on their ends, in one or more colors. Tbhis, besides
cansing a large saving in expense over the paper label, in-
sures the preservation of the label. The spools are fed be-
tween a pair of inked metal rolls with reversed dies upon
them, which print the design a sixty-fourth of an inch be-
low the surface. When two colors are used a second pair of
rolls become necessary.

Gallleo’s Muscum, Florence,

again to publish his discoveries and opinions, and was again
promptly arrested and tried by the Inquisition for heresy.
Again a public denlal was required as a condition for miti-
gating his sentence, and again Galileo consented to make it.
This time, besides his denial before the pope and lnquisition,
he was required to publicly renounce the doctrine and deny

: his discoveries before his friends in the Santa Croce Cathe-

dral of Florence.
Lest his friends should not all attend and profit by his re

In the January number of the Pharmacist and Chemist, cantation, they were compelled to be present. Then on
published by the Chicago College of Pharmacy, we find an bended knee, after kissing the Bible, he solemaly pronounced
interesting letter from H. D. Garrison, Florence, Italy, de- himself a liar and dupe, but on departing, as tradition bas it,
seribing incidents in the life of Gualileo, which we are sure wluspend to one of his friends, * nevertheless it (the earth)
will be read with interest by many, and by those mmially moves,” Not content with this the Church felt bound to in-
who have visited Florence and Pisa, which are the central flict mild, exemplary punishment, and hence detained him
cities of the physical sciences of Europe, and have seenthe | jass prisoner for life. Although his prison was his own house
trophies of - Galileo so carefully preserved there, and at Arcetri, a few miles out of Florence, still he was not per-
which the writer describes in connection with incidents in mitted to leave it, even to attend church or to secure medical
the life of their author. The extracts we give cannot help advice at Florence, nor was he even permitted to see his
but revive pleasant memories. It will be remembered that friends until after he became blind, when this permission
not only Galileo, but Leonardo da Vinci, the philosopher,  was graciously accorded him.
artist, and statesman, the renowned Torricelli, Michael An-| At his death he was refused burial in consecrated ground,
gelo, the painter, sculptor, architect, civil and military en- aund his right to make a will was disputed. Now, in the
gineer, and diplomatist, and the powerful Medici family, same old cathedral which witnessed his public recantation,
honored Florence by making it the arena of their most me- | stands an elegant marble tomb, erected to his memory by his

morable exploits in scientific research. Truly, says the wri- favorite pupil, Giovanni, and ever and anon the priests de- )

ter, this is classic ground. Having been the home of Ga- claim, in glittering generalities, of the wounderful support
lileo during the principal part of his eventful life, this city  their doctrines received from astronomy!
is possessed of surpassing interest to those scientifically in- | In the Natural History Museum, a beautiful room called
clined. This great philosopher was born in a very bumble, the * Tribuna de Galileo,” covered by a dome elegantly fres-
not to say hard looking, two story stone house, situated on coed with scenesillustrative of his checkered life, is devoted
u little crooked street in the old city of Pisa, located about to the exhibition of a maguificent statue of the old philoso-
sixty-five miles west of here, near the mouth of the pher his telescope and other philosophical instruments.
Arno. | The telescope is astonishingly small and simple. It con-
When young Gullleo attended church, instead of looking sists of an ash-gray colored tube, about four feet nine inches
ut the saints and crucifixes or even at the pretty girls, he long, by two inches in diameter. The object glass, now
watohed the swinging chandelier and reinvented the pendu- cracked and shown separately, mounted in brass, is about
lum elock. No wonder he watched this chandelier, for it isa 11§ inchesin diameter. The eye-glass, apparently a simple
remarkable one, from the fact that the rope by which it is sus- plano-convex lens, about three quarters inch diameter, is

pended is about one hundred feet long. I gave the chandelier still insitv, apparently mounted in a wax like cement. Thc]
o push, as any rather tall person ay do, and during my whole instrument being in n locked glass case, placed ina

stay In the cathedral it continued to vibrate without ap- niche about ten feet above the floor, I was unable to make

Qturrtsponamrr

loolnu.m by Gulll l’ercln.
T the Editor of the Scientific American ;

With reference to the artice ** Isolation by Gutta Percha,”
in No. 25 (December 21, 1878), a few words may not be out
of place, though they come from a different quarter.

The writer of the article mentioned breaks a lance for the
lute lamented Paymaster U.S.A., Mr. S8impson, and exhibits
undoubtedly great zeal for his protégé, but the facts hereafter
to be stated will probably set at rest the doubts in regard to
the priority of the inveation, as far as Mr. Simpson is con-
cerned.

“ Gutta percha was first imported,” our informant says,
* from the East Indies into England in 1845.” According to
all available sources, the best of which shall be immediately
named, the first importation of that article was effected by
the assistant surgeon, Dr. Montgommerie (or Montgomery, as
some have it), from Singapore, in 1843. Vide Moigno,
“*Traité de Teléigrapbie Electrique,” 2d ed., Paris, 1852, p.
204; Du Moncel, ** Expose,” 8d ed., 2, 456; Dingler's Jour-
nal, 97, 287; ** The Atlantic Telegraph,” London, 1866, p.
108; Poggendor(l, Anna’en,74, 157. The Mechaics’ Magazine,
1847, 46, 474, gives the name of the first importer of gutta
percha as Joze d'Almerida, but agrees about the year with
the rest of the authorities enumerated above.

Our informant further says *“ that the first publication in
England regarding the isolating qualities of gutta percha was
made in March, 1848, by Professor Faraday.”

Now there is but a slight mistake in this, but & mistake it
certainly is. In citing dates one should be scrupulously
exact. That first publication took place on the 9th of Feb-
ruary, 1848, full one year and a balf after the discovery of
the isolating qualities of gutta percha was made by a Prussian
officer, who since is ranked among the first telegraph engi-

neers of the age.  Werner Siemens, then lieutenant of
Prussian artillery, had been trying since the fall of 1846 to
isolate subterrancan wires by gutta percha. Inthe spring of
1847 be had succeeded so far as o be able to lay before the
Board of Commissioners, convened for the purpose of estab-
lishing telegraph lines in Prussis, the project of isolating sub-
terranean wires by gutta percha. The Commissioners, well
aware of the advantages which subterranean lines presented
over those of any other kind, did not hesitate to have two
such lines laid, both of which were executed by Siemens in
the summer of 1847,

The correctness of this statement may be ascertained by
the perusal of the Philosophical Mugazine, 34 series, 32, 165:
of the Jourual of the Society of Telegraph Engineers, vol. 3,
London, 1876, p. 82; and of the Telegraphic Journel, 4, 106.

It appears from all this that when Mr. Simpson, in bis ap-
plication to the Patent Office, November 22d, 1847, claimed
the isolation of telegraph wires by gutta percha as his inven-

 tion, he was rather behindband, and Mr. Siemens bad bad

considerably the start of him.

It may as well be added that Mr. Siemens, together with
his partner and co-operator, Mr. Halske, constructed, as early
as 1847, the first press by the means of which the telegraph
wires were enveloped by the gutta percha, the envelope not
showing any longitudinal seara.

It is indeed surprising that Mr. Simpson’s name is no-
where mentioned as having had anything to do with the iso-
lation of wires by gutta percha, as it is a well known fact,

parent retardation. He observed, what ‘ew will now admit more accurate measurements. By the side of the telescope ' even on this side of the Atlantic, that Samuel T. Armstrong
without the demonstration, that the vibrations of a pendu- is shown another instrument of similar form and size, with | established at Brooklyn, in the year 1847, a manufactory
lum, whether large or small, are performed in equal times. ‘which he at a later period discovered the spots on the sun. | ““of gutta percha for the isolation of telegraph wires," and
While quite young, Galileo arrived at the conclusion that He also invented severnl other instruments, as 4 goniometer, | that the experiment made in 1848 to lay a wire isolated by
large and small bodies fall with equal velocity. To the dynamometer, and various mathematical instruments. e gutta percha through the Hudson river met with such a sig-
learned men of Pisa, chiefly priests, this doctrine appearedlalso invented the compound microscope, the origi- |nal success that Armstrong, elated by that event, proposed

extremely absurd,  Totest it, an experiment was performed nal instrument made by him being still preserved in the old
by dropping bodies of different sizes from the famous lean- stone tower situated on a hill overlooking the city of Flor-
ing tower, 180 foet high. To the utter astonishment and ence and valley of the Arno river, where he made his cele
discomfiture of Galileo’s opponents, the bodies, large and bmtul djscoveries in astronomy. This instrument consists
small; projected simultaneously, kept close company until ' of a wooden tube about eight inches long, having small con-
ot the same instant all reached the enrth, On account of | vex lenses about one quarter inch dinmeter, for both object
these experiments Gullleo was compelled to leave Pisa, and  and eye glasses. These were mounted in hard wax. The

took refuge in the rival city, Florence,

At the Iatter oity, called throughout Italy ** Firenze," Gali-
leo, quite unmolested, busied himself in the study of mathe-
matics, physics, and chemlistry untll the year 1610, when,
having henrd that a Dutehiman, Lippershey, had constructed
u telescope, he, without having seen it, contrived and manu-
factured one for himself of such power that he was enabled
to count forty stars in the constellation of Pleiades, where be-

fore but seven had been seen.  The mountains of the moen ‘

were discerned, the phases of Venus recognized, and the

satellites of Juplter discovered in quick succession, Thus,
In o few months, the doctrine of Copernieus, then regarded
us heretical in the highest degreo, wias completely confirmed.
But the Chureh, then uoused to reverses, and nnskilled in
explaining away scientifie contradictions, saw no way to
moeet the issue successfully but by physical force. The
priests were direeted to oppose the doctrine, and did so at
once from every pulpit in Florence, The arguments used
by them generally ran about as follows:

All things were made for man, and nothing was made in
vain. But the satellites of Jupiter, not being visible, are
useless, and thercfore do not exist,  Galileo was promptly
arrested on the charge, then o fenrful indictment, of heresy
fn vain did the old phitlosopher explain and beg them to look
sor thempelves,  Hig ndversaries, well illustrating the ndage

that ““none are 8o blind as those who will not soe,"

eye-glass was capable of slight adjustment, by being set in a
wooden cap, which was screwed upon the wooden tube,

| The stage was simply a slip of glass, but it was illuminated

by a little mirror placed below it, preciscly as may be seen
in our cheap microscopes. I wanted very much to peep
through the microscope, and also through the telescope, but
snw no possible means of doing so. The tower uged by Gall.
leo was apparently an old eastle or watch tower used by the
Florentines in their perpetual wars with adjoining provinees,
during the two or three preceding conturies. Near the top
of the tower is a square room which Galileo used as his studio
and Inboratory, It is said to appear now just as when used
by the grest master, from which I judge that he was not
very fustidious,
e —rere— -

PA'rnN'm are now printed and prepared for Issue so that
they may be mailed on the day of issue, thereby bringing
the patontee into possession of his patent some two weeks
enrlier than under the old rule. Owing to this change,
there will be no patent lists bearing date Dec. 24 and Doc,
31, 1878 ; the list following that of Decomber 17th Is that of
Jan. 7, 1879, which appears in the present number of this
journal.

—_— - e -

We are indebted to Mr, Lewis J. Miller, Olork of tho

would [ Albany, N, Y., Fire Depurtment, for a copy of the auuuulI

listen to nothing but renunclation aod denial of the alleged ! report.

the laying of a gutta percha cable between Europe and
America. (Shaffner's *“ Telegraph Manual,” p. 254\

Where was Mr. Simpson at that time, and why did not be
step forth and assert his rights?

We, therefore, cannot accede to our informant’s opinion,
that Mr. Simpson’s rights have been impaired through a mis-
conception of the duties of the Patent Commissioner, but are
led to believe that the Patent Commissioner concerned was
rather cautious about issuing a patent, and judiciously
refused what, to the best of his knowledge and belief, he
could not grant.

Even the favorable report of Congress, in 1862, **on the
originality and novelty of Mr. Simpson’s invention," and the
patent granted him rather late in 1867, *“as the originator of
the first practical method to lay a telegraph line through
the ocean,” are couched in rather cautious terms; and as for
the decision of the Circuit Court of New York, we must
await what the Supreme Court will have to say about the
case, F. HenNICKE.

. -
Reoproduction of Eels,
1o the Editor of the Scientific Amorican :

In the Scmxtivic AMERICAN of January 4th you state
that ** the mystery which has hitherto attended the propaga-
tion of cels has at last been cleared up by the discovery of
ripe ovaries by Professor Baird,"

In the ** Medical Repository,” of 1806, of which I have a
copy, 1 find the following, given by Dr. Mitchill:
Sth of September, 1806, being on a shooting
patty with some friends at Flatland, mwmm

the inhabitants brought from tho adjoining bay & basket of
uncommonly large salt water eols, He soon bo m:lﬂlaﬂ
gut them in our presence; the sels abounded w

examined about -dmno:mwumvmml; >
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before me; I found there were two white organs. which, to
an incautious eye, would pass for fat These on a nearer in-
spection. were the roes or ovaris, extending in two long
leaves, or legs, from the anus on each side of the spine far
toward the neck They were plentifully supplied with
blood vessels. and contained numberless ova of a very min-

ute size.” Yours very respectfully,
R. K. TELLER.

Orrice or TaE Haxcock Insemator Co., Bostox.
Messps. Mouys & Co.—Permit us again to say that in all
ouradvertising experience we have had no such results from
any and all other sources, as from our advertisement in your
valuable journsl.
Yours very truly,
J. E. Brasexorg, Treasurer.

Polsonous Colors.

According to the Chemical Revict, energetic steps are be-
ing taken in Switzerland agaiust the use ef poisonous colors.
The Governing Council of Zurich has prohibited the use of
all coloring matters prepared from the compounds of the
metals lead, arsenic, copper, chrome, zine, antimony, bis-
muth, and mercury, for decorating articles of consumption
or of clothing, or their materials; also paper for wrapping
up chocolate, coffee, tea, chiceory, tobacco, and eatables in
general; toys, covers and cushions of children’s carriages,
Earpels. curtsins and window blinds, lamp screens, wafers,
and table services. Poisonous orgaunic matters, such as
gamboge, picric acid, the aniline colors, especially magenta,
;ne not to be used for coloring articles of food or drink, such
as confectionery, jams, sirups, wines, etc. The same rule
applies to the phenol colors. Imported articles containing
such poisons may not be sold.

AVELING & PORTER'S ROAD AND FARM LOCOMOTIVE.

The accompanying engraving represents a road and farm
locomotive and train of wagons lately built by Messrs. Ave-
ling & Porter for the Kobala Sugar Company, of Kohala,
Sandwich Islands, for hauling sugar cane, sugar, for thrash-
ing, and for farm purposes generally. The engine is one of
Messrs. Aveling & Porter’s newest design. It is fitted with
differential gearing and double speed gear varying from two
to six miles an hour, and is provided with governors which
can be used when the engine is employed in driving station-
ary machinery. Wrought iron side plate brackets are used
for carrying the crank shaft, countershaft, and driving axle.
This arrangement, which bas been in use on Messrs. Ave-
ling’s engines since 1871, has proved of great value in
strengthéfiing those parts of a road locomotive most sub-
jected to strain and wear when used on rough roads and on
farm lands. The cylinderis steam-jacketed and lagged, and
the boiler is made of ‘ best best” plates, butt jointed, car-
ried through flush from end to end; it is double riveted, and

Scientific Dmerican,

Russian Government bought them in large numbers at the
beginning of the Russo Turkish war for the removal of ord
nance and stores,

Mr. Wm. Q. Oastler, 48 Exchange Place, New York city,
in Messrs. Aveling & Porter's representative in the United

States,

FIRE AND WATER INDICATOR,

We illustrate herewith a novel fire and water indicator and
alarm, which is the invention of Col. A. Gerard. It was

SRR

is lagged and felted and covered with plate iron and banded
1 locomotive style. Besides the primal use of theside plate
brackets, Mr. Aveling has lately further utilized his inven-
tion as a groundwork for the better arrangement of the driv-
ing and double speed gear of his engines. The whole of the
crank sbaft and countershaft gearing is now arranged to
work between (instead of outside) the wrought iron brack-
ets, and the fly wheel is fixed close to the crank shaft bear-
ings The pinions for the two speeds are keyed fast upon
the crank shaft. The intermediate shaft is fixed, and the
sliding sleeve, which carries the spur wheel and the fast and
low speed pinions, revolves onit. The two crank shaft|
pinions are of the same size, and the intermediate spur wheel

gears with one or the other as required. The advantages of

this improvement are that it decreases the width of the lo-

comotive, and avoids all overhanging gear, the side plate |
brackets serving
as sides to a
wrought box in
which all gear-
ing is placed im-
mediately over
the boiler.

This arrange-
ment  strength-
ens the whole
structure,

It is stated
that this firm
have built up-
wards of 1,600
road and farm
locomotives, and
number among
their customers
the governments
of Great Britain,
France, Russia,

AUTOMATIC SAFETY AFPARATUS,

recently patented in this country, also in Canada and Europe,
and is controlled by the Automatic Sufety Company, of No.
40 Charles 8t., New Orleans, La.

The invention consists in a simple arrangement of devices,
by means of which the presence of fire or undue heat or any
change of temperature may be indicated or recorded at any
distant point. The instrument illustrated is also designed
for the detection of the presence of water in the holds of
vessels,

The two vertical glass tubes shown below the alarm ap-
paratus, and marked * Fire” and ** Water,” are similar in
their construction. The glass tube, D, is inscrted in a me-
tallic piece, C, which extends through the support, and has a
passage, E, that communicates, in the case of the fire alarm,

Austris, Hunga- ) =] vy \.__
Y, Ilﬂl), and L l')—-;. 4 , 'v/i) -
Mexico, R~ : b LTl A A 'd? A‘) o>
The British 4 - - T oM - Ny : "‘ ‘
Government has ¢ : ] T :

purchased near-
ly one hundred
of these locomo-
tives, the Italian
Government six-
ty-six, sod the
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with the receiver hollow sphere, A, and in case of the water
alarm with the bell or receiver, B, which is inverted upon
the floor or surface liable to the incursions of water. Needles
enter the tops of the glass tubes and extend downward to-
ward the mercury contained in the lower part of the tubes,
These needles are in electrical communication with the
alarm bell at the top of the apparatus, and the mercury is in
communication with the battery wires, the whole being ar-
ranged so that the rising of the mercury beyond the pre-
scribed distance in either tube will complete an electrical
circuit and operate the alarm apparatus.

The hollow sphere, A, being placed in any distant apart-
ment, a rise of temperature in the vicinity of the sphere ex-
pands the air contained by it, creating a pressure which dis-
places the mercury in the tubes of the apparatus and gives
the alarm, Similarly, when the water rises upon the sur-
face.on which rests the bell, B, the air in the bell is displaced,
and the mercury in the tube marked ““water” rises and
completes the electricul circuit and gives the alarm.

The nccessity of an invention that will with certainly re-
port leakages or fires on shipboard will be recognized by any
one having even a cursory knowledge of shipping, and the
simplicity and adaptability of the Gerard system will be ap-
parent to our readers.

This apparatus is applicable to buildings as an indicator of
high temperatures or fire, and, placed in a cellar liable to
flooding, it indicates the presence of water. It is capable of
many other applications, which our space will not permit
us to enumerate.

e

Edison’s Eleectric Light,

The Philadelphia Bulletin suggests that if Mr. Edison
wishes public faith in that electric light of his to
remain steadfast, he will have to give an early demon-
| stration of the truth of his claim that it is a practical
;success. When he first announced that he bad solved
| the problem of dividing the light and of adapting it to do-
mestic uses, there was a very general inclination to accept
| the story with absolute confidence, because Mr. Edison had
| proved by his previous inventions that he could achieve
| some things which had been regarded by other men as im-
| possible. But, after all, the proof of the pudding is in the
eating, and the world, after waiting patiently for the public
| display of an invention which sent gas stocks down as soon
as it was heralded, will be disposed, unless Mr. Edison
shows his hand, to suspect that the Edison Electric Light
and the Keely Motor will have to be ranked together as
enterprises which contained much more of promise than of

performance,
- ———etre——

New Mechanical Inventions,

Mr. Charles F. Brem, of Charlotte, N. C., has patented
an improvement in Automatic Car Couplings, and it relates
to a construction, whereby the coupling pin, which is pivoted
in the bumper, is prevented from being raised out of its
bearings in the act of coupling or uncoupling, and is never-
theless adapted to be quickly detached from the bumper
when required.

An improved Hydrometer and Liquid Meter has been pa-
tented by Mr. John M. Cayce, of Franklin, Teiin. The ob-
ject of this invention is to provide an improved apparitus,
chiefly for use of distillers and the government, for measur-
ing and determining the specific gravity of spirits or alco-
holic liquors. This invention cannot be properly described
without engravings.

An improvement in Windmills has been patented by Mr.
Willinm Frazier, of Centralin, Tll. The object of this in-
vention is to construct the windmill in such a way that the
wind will act upon the whole or any part of the surface of
the arms or sails.

Mr,C.A. Hussey,of New York city, has patented an Electro
Magnetic Motor,
‘The invention
consists in pro-
viding an elec-
ric motor with
two stationary
and one inter-
moediate  rotary
magnet, the
latter arranged
with regard to
the other mag-
netsand the com-
mutator, so that
the hest results
are secured.

Mr. Geo. W.
Prescott, of Bat-
tle Creek, Mich.,,
has patented an
improved Buffer
for locomotive
tanks for coup-
ling them with
coaches, using
Miller’'s or any
other similar
coupling. It

will protect the
brakeman from
being  erushed
while coupling
the cars,
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THE OCTOPUS AT THE BERLIN AQUARIUM.

At the Berlin Aquarium there are several live specimens
of the octopus, some of which are shown in our illustration,
which we take from ZTycodnik Forosechny.

These animals have been for some time in the aquarium,
and seem to thrive. They are very lively and exhibit a decid-
edly healthy appetite.

The cuttlefish family comprises several species, some
of which have distinct exterior shells, like mollusecs,
while others are entirely naked and have interior bone-like
formations. This group, to which the subject of our illus-
tration belongs, forms a link between the vertebrates and
the mollusca. The only remnants of an exterior shell in
the octopus are two horny masses embedded in the flesh near
the mouth.

The entire structure of the long, oval body of the octopus. l
with its rough, warty surface, somewhat resembles that of
vertebrate animals.  The body is symmetrical, both sides be- |
ing equaily developed. The nervous and circulatory sys-
tems and the blood corpuscles are also analogous to those of |
vertebrates. The eyesare well developed and protrude at |
the sides of the body. Adjoining them are the external res- |
piratory organs. Eight muscular structures surround the!
mouth. These arms are nearly five times as long as the
body, and are supplied with two rows of sucking disks. The
entrance of the mouth is supplied with two horny jaws,
working vertically like a bird’s bill. The tongue is very
large and fleshy, partially covered with recurved spines,

The brain is internally protected by a sheet of cartilage.
The backbone consists of a shell-like formation, well known
as the cuttle bone. A feature peculiar to all species of this
family consists of ar interior gland, secreting a brown liquid,
which, being expelled by the animal, diffuses very easily in
water and renders it cloudy and opaque. This brown liquid
is employed as a water color, which is known as sepia.

The octopus moves with great rupidity by means of its
arms and the violent expulsion of a quantity of water from
the respiratory gills. When chased it instantly discolors the
water by the expulsion of the inky liquid and makes its es- ’
cape, or, by means of its long arms it drags its body into |
some narrow crevice, from which it can only be extracted |
by great force. Although frequently left in shallow places
when the tide retires, they are nevertheless not very easily
caught. Io thedark they areslightly phosphorescent. They
are all carnivorous and very voracious, swallowing an in-
credible number of small fish and shellfish, which they seize
with their arms, holding them by means of their suckers,
and introduce into the mouth.

There are now known about 200 species of the group of
Cephalopoda, and of the octopus family about 40, the ordi-
nary cuttlefish being the most common. They inbabit the |
seas of the moderate and tropical zones, and frequent prin- |
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| cipally rocky shores. They abound particularly in the Medi-

terranean; in Smyrna, SBantiogo, aples, and other places,
they are regularly exposed at the markets as an article of
food. They are ordinarily only a few inches in length, but
specimens of five and six feet In length are not rare, and there
are numerous cases on record of arms separted from some
specimens which measured from ten to twenty-five feet,
—— . —
BARREL FOR SHIPPING BOTTLED LIQUORS,

The accompanying engraving represents a novel barrel ro-
cently patented by Mr, 8. Strauss, of Charleston, W, Va., for
shipping bottles containing liguors, and for preventing ac
cess to the bottles by unauthorized persons,

The barrel bas two removable heads, D, and a stationary
middle partition, A. On each side of the middle partition
there are two perforated supporting partitions, B C, which
hold the bottles so that they are isolated one from the other,
and are therefore not liable to breskage when the barrel js
moved about. The heads when inserted are locked, so that
no one can open them without akey. The lock may be sealed
if desimble.

For further information address S. Strauss & Co., Charles-
ton, W. Va.

Natural History Notes,

The Migrations of Animals and Plants.—The question
how animals and plants migrate, says Dr. Hagen, in a re-
cent lecture, is an interesting one. Generally the migra-
tion took pluce so long sgo that only a conjecture is pos-
sible. Nearly everywhere it scems to bave been from East to
West. Only very few cases in the opposite direction are
known; among the most remarkable is that of the po-
tato bug during the last few years, The common cock-
roach, sald to have been originally an inhabitant of Asin
Minor, was first observed in an alarming number in Eng-
lish ships 300 years ago; it spread more than 200 years
sgo from England to France; and 100
lor 1ess slowly, but faster in the time of the Napoleonic
iwars, through Germany into Russis and Siberia.  These
Khu:ls are proved by the common name given to this disagree-
able insect in different countries. In Germany it Is called
| Frenchman; in Russia, Prussian, The most disastrous in-
| stance of an eastern propagation is that of the ill-famed phyl-
{loxers killing the choicest kinds of grapes kKnown 1o man.
The comparatively new cultivation of America has shed at
least some light on the question of migration.  In most cases
|the intruders accompanying emigrants follow strictly the
ways of the latter and spread most rapidly along railroads.
A careful comparison of the European weeds grow-
ing in the United States, and found in Professor Gray's
Manual of Botany, represented two thirds of all the Earapean
| weeds; and, perbaps, some more out of the remaining third.
It is a certain fact that in some places the original vegeta-
tion is changed remarkably by such intruders. In-
digenous plants are killed, and not only the plants, but the
insects living on them, so that a keen observer, Baron Von
Ostensacken, has stated that particular flies, living exclu-
sively on certain plants, and common in many places in Vir-
ginia and adjoining States twenty years ago, are exceedingly
rare now, and some species perhaps exterminated. The in-
troduction of plants is often accompanied by the intro-
duction of insects peculiar to them; therefore many enemies
| of fruit trees, shrubs, and flowers, formerly not known here,
lare now common. Such insects are even induced to infest
| indigenous plants belonging to the same order or genus as
| the imported one. For the same reason, plants entirely
| foreign to a flom, if introduced, remain at first intact. Be-
| sides the well known larger animals for food and agricul-
| ture imported from Europe, smaller animals, such as insects,
;nlso come over every year. Some butterflies have al-
ready made the trip round the world. A large species of
fly, well known in Europe by its curious rat-tailed larva,
was found here first three years ago, and was so common
the past year that hundreds were caught. As steamers
make the passage in a week or two, insects are im-
ported living, and go on propsgating bere Although

years sgo more

THE OCTOPUS AT THE BERLIN AQUARIUM,
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Seientific American,

about 150 instruments in circuit; at Chicago 660; at Indin-
napolis 180 subscribors; ol 81, Louis 825 instruments in cir-
oult; at Cinelnnati 200; at Philndelphia 500 subscribers and
A0 fnstrumonts in elreuit; st Columbus 200 gubseribors and
about 60 fnstruments in elrouit; at Baltimoro 300 subsoribors
and 100 instruments o circuit; at Washington, New Or
e il A leans, Louisville, Nashville, exchanges are being sturted. In
.l';ﬂ‘l Telegraphing without Wires, Boston thero are 500 subscribors and about 150 Instruments
Professor Loomis continues his experiments in the moun- | in circuit; at Lowell 200 instruments .ln circuit, at New Ha-
tains of West Virginia to demonstrate his theory that at | ven 850; at Bridgeport 175, und at Springtield, Hartford, and
cortain elevations there is a patural electric ourrent, by tak | Providence exchanges are being started.  An exchange Lins
ing advantage of which tolegraphic messages may bo sent  just been started in this clty, where there are at present about
without the use of wire. Itissald that he has telographied | 750 subscribers and about 250 instruments in circult ]
us far as eloven miles by means of kitea flown with| [The foregoing we find in the Operator.  Bomo iden of
copper wires, When the kites ronched the smame altl- the enormous profits made by the telephone ownors will be
G\lgen or got into thoe same current, communication by [gnllw(l when wo state that the cost of manufacture is less
means of an instrumont similar to the Morse instrument was | than one dollar each instrument, while the rental charged s
easy, but consea as soon as one of the Kites was lowered. He I rom two to throe dollars per month for each instrument. ]
has built towers on two hills about twenty miles apart, and | -
from the topa of them has run up steel rods into the region |
of the electric current.
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it I« common for entomologists to crodit Earope with a large
oumber of the Imported noxious iusccts, it must not
be forgotten that many are not really native to Europe, but
were fotroduced thero from the Bast ages ago, and not buing
ablo to eross the Atlantie till modern times, havo sottled 5o
long in Europe, as to be considered indigenous apocies,

Mallway Notes,
| From a table showing the mileage of new railroad con-
5 structed in each State and Territory during the past scven

“““M_N““' years, it appears thut there were built in the United States

Protection of Iron from Corrosion.—A new method of pro- 3., co.r 9 688 miles of new road, nearly one half of which
tecting iron from corrosion has receutly been patented by io o Cqiad 1o the northwest, Minnesota, Towa, and Missouri
Mr. J. B. A. Dode, in England. Its cost is about one third taking the lead. ‘The number of miles of narrow gauge rond
that of a coat of paint, one tenth that of electro-plating With /i), 4 1878 was 871, against 776 in 1877. The amount of

nickel and ono twentleth of the ordinapv P of palnting new road for each of the seven years named {8 shown in the |
and gilding. It can also be colored in a variety of ways. | o

PO

3 & | following table.

Tron treated in this way Is said to be “ platinized."” The ar-
ticles to be protected are coated with a thin film of borate of ‘;;‘;s o ":,1"6"" “,‘,"s:;u" "‘8';“8"“
lead, contatning a little caprous oxide in solution and bright | 1878, o e 3.883 283
scales of precipitated platinum in suspension. They are then 1874..... eesaar10n 2,025 198
feated 10 Yedness and become covered with a thin, glassy, 1876, 0000t PRIOBO o 1,661 106
bright gray “oat, similar in appearance to polished iron. It }% srees }g 3'42‘8“1) fgg
is unaffected by sewor gas, dilute acids and alkalies, and the 18780 o e 2,088 187
S oon L Ar the beginning of 1878, according to Poor's Manual

Stearate of Soda for Painting.—A new composition has re- f 4 !
cently been invented for use in painting.  An aleoholie solu- there wero 79,306 miles' of raflroadin the country. The ad

dition of 2,088 miles is equal to 8} per cent, According to |
this there are 81,800 miles of railway in the country at this
time, Estimating a population of 48,000,000, this gives
about 585 inhabitants per mile of railroad, a much smaller
number than in any other country on the globe.'

Ix the workshop of the railroad from Moscow to Nijni, |
the tires of wheels are not expanded by the direct action
of fire, but by hot water, before being put on the wheels, |
With the assistance of a movable crane the tires are plunged
into a metallic cistern containing water, which is kept boil-
ing by means of steam from a boiler close by, An immer-
gion for ten minutes expands a tire sufficiently to enable it
to pass around the wheel. The heat is more uniform and
the contraction more regular than when a tire is heated by
fire in the usual way. It is said that in six years there was
only one case of fracture of the water-heated tires, and only

tion of stearmate of soda is made in the proportion of 50

mmes of the salt in 1,000 grammes of 66 per cent alcohol,
g:lmlons of soap in alcohol, more or less concentrated, may
be used: but the stearate forms the most impenetrable and
least costly material. The solution may be colored with
aniline colors, yellow ocher, ete. It takes well on wood,
lime, and cement.

Bleaching Feathers.—MM. Viol and Duflot have made
known a new process of bleaching applicable to the decolora-
tion of ostrich and other delicate feathers which enter into
the manufacture of ornaments for ladies. According to the
inventors, feathers dipped into a liguid hydrocarbon, such
as oil of turpentine, mint, or thyme, become bleached under
the subsequent action of light and heat. The process is as
follows: The feathers to be bleached are placed in glass
vessels filled with one of the above mentioned liquids, and
exposed as much as pdssible to the light of day, and at a 1 per cent of them loosened upon the wheel.
constant temperature of 30° C. At the end of two or three| IN a review of an American work on railway service, the
weeks the decoloration will be found completed, and it only | London Tron says: We do not allow for a moment that the
remains o air the feathers, dry them, and finally to prepare | Americans have beaten Old England either in engineering
them for use in the usual way. skill or in sound financial management in railway matters;

Caterpillars and Gut.—Silkworms, up to the present time, | yet there are a hundred things in either department in which
have been the only larvee from which “gut” has been pre- | our people may derive benefit from the splendid success and
pared. This material bas valuable properties—strength, |many failures of our American kinsmen. No man can go
fineness, and color; and if it could be produced in long | by rail from London to Inverness or Holyhead without an
pieces and at a low cost, it could be used for many purposes. | 8mount of fatigue and discomfort which would not be ex-
It is now proposed (in the Colonies and Indis) to use the | perienced in journeys thrice the length in the States; and we
caterpillars which destroy food plants for this purpose, If | hope that our companies at home will in time endeavor to
poacticable, the project is good and useful, and the idea will | assimilate traveling conveniences a little more to that which

probably become valusble. in America the length of way bas forced upon the great'
o R lines of railroad. It is small consolation that to many lines |
The Hectograph, on the continent of Europe, in speed, comfort, safety from ‘

Herr Levitus, of Vienns, lately exhibited an arrangement
called a “hectograph,” for multiplying writing, which,
though not directly connected with photography, may
prove interesting. The hectograph consists of a flat sheet
iron box filled with a gluey mass, upon which, after moist-
ening and drying it several times, a sheet of paper, written
upon with a specially prepared ink, is placed and lightly
rubbed with the hand. When the paper is raised the writ-
ing is found to be transferred reversed to the film of glue,
and from that film, by simply placing pieces of dry paper
upon it and rubbing them, some fifty impressions of the
writing can be taken in a short time. The negative impres.
gion can easily be removed from the film by washing with
warm water, and the latter can be used over and over again
for a long time.

robbers, our railway trains are incomparably superior; noth.
ing that the Americans have adopted should be overlooked
in our longer lines, whether at home or in India or Canada,

Bostox is working for an elevated freight railway to con-
nect the extensive South Boston flats, which are being im-
proved for the reception of freight at tide water, with the
Fitchburg, Boston and Lowell, Eastern, and Boston and
Maine roads. The track is to be double, and the lower line |
will pass from these roads through Prince and Commerchl'
streets and Atlantic avenue, crossing Fort Point Channel at ‘
Oliver street. The line will be about a mile and a qumer‘
long, and, it is thought, will cost, with terminal switches,
engines, etc., less than $1,000,000.

THERE are at present 661§ miles of finished railways in
Jupan, 1423 miles lnid out, with working plans, sections,
ond estimates comploted, and 455 miles projected, the gen-
cral route only having been examined and decided upon.
The earthworks of the existing lines have been made for a
double way, and the bridges for a-gingle way. The perma-

nent way is of double-headed 60 1b. rails on the Yeddo.
n new fnvention, and that Gray was the prior inventor, The | Yokohama and Kobe-Osakn lines; but on the Osaka-Kiota

Tmhe ;;c m olllcl;bl(l:::gg;n;:‘l; :m::ul; n;lﬁu:{m:]{plrl:; :;(A:::‘)l' lll‘llw 00 1b, flat bottomed rails on cross sleepers are used.
A y N e superstructare of the or bri
.g;]snst :iev;n:h smallor mr;nufuctumru of telephones, and llmbur,l but bas beon rmu.-‘w:::lm\l\:::lln ::-rr:ﬂf;e%r‘l‘:ﬁx::gr:::ggg:
8 Thag nst o :sr: nrul pent lng.r nre all of the Warren girder Lype, and as a rule of 100 feet
¢ company Isturning out 1,500 telephones s month, and |spans.  The foundations nre on brick wells 12 feet in di

orders are 50 numerous that many are moro or less delayed. |eter, and on an average nhout 60 foeet deep 7I‘Iw chief d‘:l[:l1
There are now 17,600 instruments out, and 15,000 actually | eulty exporienced by railway onglntucru in :lxn nn nrisos fr

rented. Instruments are supplied principally to telephonic | the nature of the watershod 'l‘h;r I.n-du ofl the riy )m'
exchanges, which are being rapidly introduced into all the nearly all higher than the ;-urmumliu' country b ;“":‘
larger cities. At Albany und Troy there are 850 instruments | from o few feet to 40 foot or more ln!’some i .‘l. v“ryl'llb |
in circuit; at Buffalo there are 250 subscribers; at Detroit | railway has boon taken unders the river by tuum:lnll;:mu:h.:l

Frogress of the Telephone.
The Gold and Stock Telegraph Company, in its answer
filed in the suit brought against it by the Bell Telephone
Company, sets up the general claim that the telephone is not

S —
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rule, however, the rivers were bridged over, and approached
by steep gradients and high embankments,

Nowneni else in the world have rallway englooers to fight
ngaingt the adverse conditions whioh beset rallway commu.
nications in upper Indin, except, perbaps, on the Baroda
nnd Bombay line. The rivers of the Punjaub are ns eaptions
as spoiled children, They shift their course with every rafny
senson, A splendid bridge §s bullt scross what seoms the
confirmed bed of a river.  Next year that river abandous the
chnnnel over which the bridge has been thrown, leaves the
great bridge spanning o mere rivulet, and earves for itself
another channel elsewhore, sweeping away n slice of railway
ombankment, for which a bridge must be substituted, until,
with the necessity for necommodating the fitful eaprices of
the snow-fed streams, the whole railway system of a large
section of the Punjaub threntens to become one long bridge.
In the season of the floods the officials of the railway com
puny need to sleep with one eye open, and to live with their
lives in their hands.  The beds of these Punjaub rivers nre
littered with ponderous and costly iron work, girders, col-
umns, ete., brought out from Eogland, and now lost irrevo-
cably in the all but fathomless quicksands which stud the
river beds.

Tux Pullman Palace Car Company has been using steel
tired paper wheels about nine years. The Chicago Railiway
Review publishes o table showing, from the records of the
company, the mileage of n lot of sixty-six wheels on the
Pittsburg & Fort Wayne and Pennsylvania roads previons to
the first turning up of the tires, The average mileage is over
110,000 miles. As the poorest wheels give out first, it is
evident that, by the time the last one is taken off for turn-
ing, the average of the whole will be very much greater
than is shown by the table. In another table the mileage of
twenty-four wheels, the most of which are still in service, is
given, and the average is 184,000 miles. As each tire re-
ceives from three to four turnings, giving four periods of
wear, probably a safe and just estimate from this data would
be an average milenge to the steel tire of from 450,000 to
560,000 miles. 1t appears from the records of the Pullman
Qompany that the average mileage per month of the cars
under which the sixty-six paper wheels were run was 13,000

| miles. The first cost of the paper wheel is $65, and of the
| best quality of cast iron wheel, $14. The mileage of the

latter is usually guaranteed at 50,000 miles. The cost of re-
newal of the steel tire is £85. The cost of turning the tire
may safely be estimated as equal to the cost of the more fre-
quent renewals of cast iron wheels with the attendant ex-
penses of transportation in each case. The paper wheel
costs $65, and runs 450,000 miles in 2 88-100 years. For
convenience in reckoning, and at a disadvantage to the paper
wheel, on asccount of the interest money, call this period
three years. At the end of this time the original cost, with
7 per cent compound interest, amounts to not quite $80.
But during this period nine cast iron wheels have been used,
costing §14 each. Allowing a rebate of $5 each for the
worn out wheels,-and calculating on simple interest at 7 per
cent, the cost of the wheels for this service amounts to
$91.50, showing a saving in the case of paper wheels of
$11.50, and were compound interest computed, as in the
case of the paper wheels, the saving indicsted would be a
much larger amount. In computing the cost for the second
period of three years a much greater saving would by shown,
since a renewal of the tire only, at a cost of $35, is neces-
sary, instead of a first cost of $65 for a new paper whecl.
The data from which this conclusion is reached are vouched
for by the Pullman Company. The Review adds that the
experience of the milway companies which have used the
paper steel-tired wheels bears out the records of the Pullman
Company. Among these roads it mentions the Central Ver-
mont, Connecticut River; Cleveland, Columbus, Cincinnati
and Indianapolis; Pittsburg, Cincinnati and St. Louis, and
the Chicago and Alton. As engine truck wheels the paper
wheels seem to be especinlly successful, the experience on .+
some roads warranting the conclusion that they will make
800,000 miles before the tire requires renewal

——l e,
The Very Latost Elcctric Light Improvement,
At the Technical Society of St. Petersburg, M. Latchinoff
lately delivered a very interesting lecture on the electric
He made some experiments with Jablochkofl's con-
densators, which consist of a set of tin plates placed one on
another; the surface of cvery plate is 07 square meter, Be-
tween every pair of such plates a piece of silk covered with
varnish is introduced. The height of the condensator wos
about 6 feet, On introducing two condensators into u cir-
cuit the intensity of the electric light is doubled. Such con-
densators are not cheap owing to the great quantity of silk
wanted, and thus the application of this apparatus is limited.
The lecturer bolieves the new system of electric lighting de-
vised by M. Rapiefl to be a scrious opponent of Jabloch-
koff’s process. The chief advantage of the new system Is
that the luminating point docs not change its position, and
therefore'this system s more suitable for the projection of
the electric light at o distance. This advantage will give in-
crease to tho uso of the eloctric Nght for military pur

-

A great deal of difficulty iy experienced in coments
metal to glass. The Fuerber Zeitung says that o mixture
of two parts finely ground lithurge and one part white lead,
and working it up to a stiff paste with three parts boiled ol
A e P"“‘::(';"' varnish, adding more litharge and white
ead as required, is the best mate Intok i ek
substauces. g o u‘!j =
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American Torpedo Boat In Forelgn Witers,

Mr. Herreshoffl, ot Bristol, Rhode Island, America, who
has long had a great reputation for the building of small fast
steaming vessels, recently soid to the English Government
one of his launches in order that the American system
might be thoroughly tested against the productions of the
English building yards.

The boat is sixty feet all but three inches in length,
with & baam of seven and a half feet, and when fully manned
and equipped will float in less than four feet of water.  IHor
speed is stated to be over sixteen miles an hour, ahove
the standard of the Admiralty seccond class torpedo
boats, which are nearly ns possible of the same dimensions as
the American launch. The hull, which in appearance
is not unlike a coffin painted a dull gray, consists of bullet-
proof steel, with a wooden skin below the water line.  The
funnel is almost in the middle of the boat, and the screw is
placed under the patent boiler, or ** steam generator,” which
is also in the center of the craft. She is steered from near
the stern by a balanced rudder, and her powers of quick stop-
ping and going astern, and ability to turnin a small circle,
are said to be surprising.

During the trial she described a complete circle in a diam-
eter of about 50 yards, came to a dead stop when steaming 12
wiles an hour, in ber own length, and then went astern at the
same rate of speed and equally well under the control of the
rudder. She steamed several
times in the course of five min-
utes round and round a Russian
steamer, Peter the Great, proceed-
ing down the river, and amply
proved her extraordinary powers
to the entire satisfaction of
every one on board. The steam
is supplied by Herreshoff's steam
generator, which will raise 100
pounds of steam within six min-
utes of the fires being lighted.
The generator consists of a coil
of 2 inch pipe, nearly 800 feet
long, and possesses the valuable
quality of an inability to explode.
She works at g pressure of steam
of 140 pounds, but has been
tested up to 800 pounds. The
serew is capable of 300 revolu-
tions a minute. The absence of

a heavy boiloradds greatly to the
lightness of the boat, eénabling
her to be hoisted on davits with
wonderful facility. Itseemedto
be the general opinion among the
engineers present that the intro-
duction of the Herreshoff steam
genecrator into England would
create a complete change in the
method of producing steam for
working machinery, and the
success of the new invention ap-
peared complete.

New Electrotype Process,

A new and ingepious process
has lately been introduced in
France for electrotyping on non-
conducting materials, such as
china, porcelain, ete. Sulphur
is dissolved in oil of lavender
spike to a sirupy consistence;
then chloride of gold or chio-
ride of platinum is dissolved in
sulpburic ether, and the two so-
lutions mixed under a gentle
heat, The compound is next evaporated until of the thick
ness of ordinary paint, in which condition it is applied with
4 brush to such portions of the china, gluss, or other fabric
as it Is desired to cover, according to the design or pattern,
with the clectro-metallic deposit. The objects are baked in
the usual way before they are immersed in the bath,

— — o ———

CHEST OF EBONY.

The engraving on this page represents an ehony chest,
richly ornamented with gilt, bronze, and silver castings and
repoussé work. It was one of the exhibits at the late Paris
Exhibition.

_—— ——etre— -
Subterranean Telegraph Wires in Germany.,
was laid
Recently, subtermunean lines have been

In 1876 the first subterranean telegraph wire
down in Germany.
completed from Berlin to Cologne, from Cologne to Elber
Frankfort to Strasbourg, and from

Altogether the length of these lines
Most of the eables
The difficul
tics encountered in laying down the cables in marshy or

feld and Barmen, from
Hamburg to Cuxhaven
now amounts to 1,664 English miles.
consist of seven wires, very few of four l-ll|)',

rocky ground, along the streets of large towns, across, or
ynd through fortifications, have all been
Next to b

lald down, and then the projected system of subterranean

rather under, rivers

successfully overcome vear six other lines are
telegmphic communication throughout the German «
will be almost complete, The cost of the lines

down amounts to about $£3,039,000.

lul‘ilv

slready laid
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The Origua of Fotrolouwm springs,

The origin of our oil springs bus been the subject of o
great deal of investigation among sclentifle men, and varloas
have been the theories they have advanced, A writer in
the London Grocer takes tho subject up and concludes, us
many have before him, that if petroleum were found in the
neighborhood of coal, or even In those rocks among which
conl abounds, or somewhere near to such rocks, there would
not be much difficulty in expaining its origin,
need only suppose that a slow distillation had taken place
similar to that which is carrled on at the works for the dis-
tillation of parafiine oils from cannol coal or shale, and that
the product thus evolved hud somehow found its way into
cavities, or had flled up crevices, nnd remained there until
disinterred by human effort. This theory would be aided
by the fact thut the quality of crude artificial paraffine oil
approaches more and more nearly to that of natural petro-
leum the more and more slowly the distillation of the coal
or shale is conducted; and as nature has certainly operated
very slowly indeed in the formation of geological products,
the petroleum of Pennsylvanin and Baku, and other places,
might thus have been the result of ages and ages of very slow
distillationat the low temperature which the mineral oil maker
knows to be so favorable to the production of a light-colored
erude oil, containing a large proportion of the more volatile
products such as abound in natural petroleum, But, unfor-
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tunately for this theory, petroleum is not one of the products
of the ““conl measures,” as miners and geologists call the
conl bearing strata. It appears to be especinlly absent from
them, or we should long ago have found it in our own
island (Great Britain) where these rocks have been so riddled
with trial borings, pits, and workings. It is true that a fow
small dribbles of something of the kind lhave been found
here and there. 'We have heard of an enterprising publican
in the neighborhood of Bilston, who discovered some gas or
vapor hissing from the floor of his cellar, who fixed a jet
thereto and lighted it, and thus converted the cellar into o
sublerrancan tap room, the curiosity of which brought much
custom, His business rivals aflirmed that he had carried a
gas pipe surreptitiously under ground

Wo liave ourselves visited a conl mine near Lilleshall, in
Shropshire, known us *““the tarry pit," on scoount of the
Hauid tar that cozed out of the sides of the shaft and seen
mulated in what the colliers eall the “ sump," that is, tho
lower wall of the shaft where it I8 sunk severnl feot below
the road that leads to the workings for the purpose of re
But these and
other similar cases are mere excoptional curiosities, by no
means comparable with the vast and apparently inexhaust-
ible subterranean reservoirs from which we derive our com-
mercial supplies of hydrocarbon ofls, These ocour in the
Silarian and Devonian rocks, which are of vastly great.
er antiquity than our coal-bearing rocks.  These Silurian or
Devanian rocks belong to the period when lifo was just mak

ceiving the water that has to bo pumped out

ing its beginnings upon the earth, or mther In the waters

thut covered the earth .. *hat time; for the animals whose

We then |

remnins we find in these rocks are marine animals; no air-
breaihing ereature, nor even an amphibious reptile like a
crocodile, is found umong the Silurian rocks. Nothing ap-
pronching to forest trees or other terrestrial vegetation is
there; the only vegetahle remains being aquatic plants, and
these so scarce thut small specimens are prized as curiosities
| Lund plants just begin to make a scant appearunce in the
| Devonian, but are very rare indeed in those lower beds where
puetroleum 18 found,

This has led to muny speculations, As the remaing of odd-
looking flshes, murine things like swimming wood lice, huge
lob. ter like brutes (plerygotus) five or six feet Jong and a foot-
nerovs, a variety of soft snimals in shells, and vust quanti-
ties of coral, are found in these rocks, same have suggested
that petrolenm is produced by the decomposition of the flesh
of these strange creatures. The very ** ancient and fish-like *
!mm-ll of some of the Canadian mineral oils was regarded as
| confirmation of this, which in the early days of American
petroleum enterprise was a somewhat favored bypothesis,
Another, and a very bold, theory bas been propounded by
Professor Mcndelejeff. He maintains that neither the ani-
mal nor the vegetable remains of the Silurian and Lower De-
vonian rocks are sufficiently abundant to supply the petro-
leum and other bituminous matter they contain. He goes
back to the origin of the earth, and to the hypothesis of
Laplace, who huas tried to show that our sun, our earth,

and all its companion planets,
were formed by the condensa-
tion of an enormous cloud or
nebulous mass of heated va-
pors a few thousands of mil-
lions of miles in diameter. He
supposes that when our globe
was formed by the solidification
of a portion of this, there were
great masses of iron and of car-
bon, of inorganic origin, in the
inner parts of the earth; that the
iron remained melted within the
earth long after the crust had
cooled down and water had con-
densed upon it. Then this water
found its way through fissures
and came upon the molten iron
and the inorganic carbon or
graphite that was associated with
it. What would happen then?
Water is composed of oxygen
and hydrogen. Iron hasastrong
affinity for oxygen—strong
enough, when heated, to take it
away from the hydrogen of wa-
ter. Mendelejeff supposes that
such a decomposition of water
took place, that the iron was
thereby converted into the oxide
of iron (the iron ore that we now
obtain for our blast furnaces),
and that the hydrogen set free
from the water combined with
the carbon, and thus formed the
bydrocarbons which are found
in the forms of petrolenm, ns

phalt, ete.

Dr. T. Sterry Hunt, of Mas
chusetts, one of our boldest ar
most able of philosophical geo
logists, still adberes to the theory
he expounded in 1861, that ** pe.
troleum  and similar bitumens

. bave resulted from a peculiar
transformation of
matters, or in some cases of ani

mal tissues analogous to these in composition;:™ and he de-

vegetable

rives these vegetable mattors and animal tissues trom the
ancient limestones,  He argues that the snimals of very low
organization, that resemble plants in so many respects, are
composed of muterial also chemically resembling vegetable
matter, or a sort of hall-and-half between wood and flesh,
and that this, in the course of ages, wonld decompose and
] produce hydrocarbons,  If this is correct, he may find his
{ supply in the coralline rocks of that period, and may get it
|in such quantities as to leaveo us in vo apprehension as to
failure of supply; and he actually has found certaln cleife-
‘ rous magnesian limestones which contain within thelr pores
as much as 41§ per cent of their bulk of petroleum supposed
to be thus formed. A square mile of this only one foot in
thickness would contain 291,247 lharrels of 40 gallons each;
and taking its netual thickness at 35 foet, every square mile
contalos 7,740,748, or nearly 8,000,000 of barrels, all this in
store and ready to coze and filter out into the cavities us they
bocome pumped out. - Whatever theory may be adopted, one
important practical fact appears very certain, namely, that
the supply of potrolenrm Is by no means limited to the present
contents of the oil wells, or the accumulations in the cavities
which ure tapped by the wells.  This is shown by the fuct
that after & well bas been pumped dry and then left for o
while the ofl returns, as though it came from such porous
rock ns the oil-bearing limestone of Chicago which Dr, Ster-
ry Hunt examined. As this and other similar rocks cover
some thousands of square miles of the American continent,
the supplies of petroleum are likely to be quite as lasting as
those of coal
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Practieal Value of Sclence,
BY YROFESSOR §, . TROWBKIDGR.

Can the study of geology be of use to any outside of the
guild? Let us see, for a moment, The science of geology,
dealing as it does with the only visible record of any con-
siderable age, in regard tothe history of life upon our planet,
must settle the vexed questions—if they are ever to be sot.
tled—aof the origin of species the antiquity and perhaps the
unity of man. To many, the acceptance of the new theories
on these points is equivalent to logislating God out of the
universe, If so many are wreokod upon these questions, the
correct understanding of them i« a matter of no little impor-
tance,

Has n farmor any interest in knowing whether mineral
products are to be found upon his land, and, if 5o, whother
they are valuable, and in paying quantitiost Has he coal,
fron, lead, #ino, baryta, ochor, peat, or clay, valuable mine-
rals or mineral springs, or rock fit for building purposos,
within his limsa?  These questions must be answored, if at
all, by the geologist. These products are found in certain
layors or groups of rocks, whose position is definitely known
by certain marks casily recognizable. These marks are the
remains of the buried dead of ages past, that have written
their own epitaphs upon the rocks, which serve the double
purpose of sepulcherand tombstone,  Many a man hasspent
all his living in trying to extract gold or other valuable min-
erals from deposits which one initiated could tell him at a
glance were entirely worthless. Many a man has sunk a for-
tune in mining for coal, lead, zine, or other ores, on the un-
safe supposition that, because his neighbor in the valley be-
Jow him finds these in abundance, be will have equal success
by sinking a shaft to the same level. A brief survey of the
inclination of the rocky strata would show that the rocks

which his neighbor finds so productive, dip away from him;
or, by an upward curvature of the earth’s crust, which formed
the elevation on which he stands, the wealth-bearing stratum
was exposed, on the surface, to the action of frost and flood,
and has been completely washed away.

From bitter experiences like these, prospectors and miners
have learned that knowledge and advice of a well versed
geologist is invaluable to them, and have not hesitated to
offer and pay & thousand dollars per day for his services.

From later geological study of Hoosac Mountain, it seems
probable that millions of dollars might have been saved to
the State of Massachusetts if such a study bad preceded the
excavation of the great Hoosac Tunnel. The assertion is
ventured that enough funds were needlessly expended to pay
for a complete topographical, geological, zoological, and bo-
tanical survey of the whole Commonwealth, such as no State
in the Union now possesses, and such as would for ever put
away the danger of similar loss in the future.

How to make two blades of grass grow where one grew
before; and how, in general, to get the most out of this rich
old earth of ours, is the absorbing question of all ages. In
the van of all exploring expeditions goes a band of scientists,
or at least the geologist, to learn of the wealth which the
earth possesses. And when the settler is ready to seek a
home in the distant land, he finds that science has furnished
for him a satisfactory showing of the natural wealth of his
future home; and by the use of these revelations of scientific
research, he may select beforehand his locality, and carry
with him the information concerning it.

The cost of production of the precious metals, and their
probable abundance for years, decades, and centuries to
come, must be determined by the geologist. Upon this know-
ledge depends the value of gold and silver, as standards of
value and media of exchange. From this source we learn
that the amount of gold obtainable is constantly diminishing,
while that of silver is slowly increasing. The former is much
more fluctuatiog than the latter, hence a less desirable stand-
ard of value; and as each ucts as a ¢heck upon the other,
there is wisdom in accepting both as media of exchange.
From this we see the important part the geologist plays in
the mooted question as to the demonetizing of silver.— 7%
Adrance.

-

Stimulation of the Nerves of the Head,

Dr. Brunton, in the Contemporary Review, remarks that
there are two nerves, known as the ** fifth pair,” which are
distributed to the skin of the head and to the mucous mem-
brane of the eyes, nose, and mouth, These nerves are closely
connected with the heart and vessels, and by stimulating
their branches the circulation may be greatly influenced, ns
in the case of fainting. It is a curious fact that people of
all nations are accustomed, when in any difficulty, to stimu-
Iate one or anotber branch of the fifth nerve, and quicken
their mental processes.  Thus, some perzons when puzzled,
scrateh their heads; others rub their foreheads; and others
stroke or pull their beards, thus stimulating the oceipital,
frontal, or mental branches of these nerves, Many Germans
when thinking have a habit of striking their fingers against
their noses, and thus stimulating the nasal cutaneous
branches, while in other countries some people stimulate the
branches distributed to the mucous membrane of the nose
by taking souff.

The late Lord Derby, when translating Homer, was accus-
tomed 1o eat brandied cherries, One man will eat figs while
composing a leading article; another will suck choecolate
cremes; others will smoke cigarettes: and others sip brandy
and water. By these means they stimulate the lingual and
buceal branches of the fifth nerve, and thus reflexly excite
their brains. Alcohol appears to excite the circulation
through the brain reflexly from the mouth, and to stimulate
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the heart reflexly from the stomach, even before it is absorbed ‘ s (,'()o,l('vd Alr,
into the blood. Shortly after it has been swallowed, how- | A rlm‘t:r writer in lh('! F Iulndel'phln Ledger very happily
over, It is absorbed from the stomach, and passes with the | characterizes the air which mmt.m'l'y pf'opln breathe indoors
blood to the heart, to the braing and to the other pur!.f of the “cooked air. 'l.hv lnwvr. down the
nervous system, upon which it then begins to act directly. | thermometer goes the higher the burning coal is piled; all
Under lln'lllﬂlll‘llce the lieart beats more quickly, the blood llll"l'hlnk~ :‘nul cracks are stopped that would let any fresh
circulates more freely, and thus the functional power of the air in, and its main chance, indeed, is when the front door
various organs in the body is increased so that the brain may gpens for twenty seconds, or when the beds are made in the
think more rapidly, the muscles act more powerfully, and ’ Nlt"'l"'ll_-"mmm. In the living rooms of the family there is
the stomnoh digest more easily. But with this exception, """ occasion, many people think, to raise the windows ever,
the effect of alcohol upon the nervous system may be de- | except Lo wash them on periodical cleaning days, or to close
soribed as one of progressive paralysis. The higher centers | the shutters, :"‘n carpets and furniture and people, luogs
suffer first, and the judgment is probably the first quality | fl"'l ﬂl'iilh are dried and baked in the hot, dry rooms, until

to be impaired, and this becomes the more 8o as the effect of { Ingenious persons can bring out eleetric sparks from their
tho aleohol progresses, although the other faculties of the ‘ﬂu;,;vr cnds by skating rapidly up and down the room in
mind may remain not only undiminished by the direct ac- | their woolen slippers.
tion of the aleohol on the brain, but greatly increased by the |  These breathers of cooked air are often extremely particu-
general excitement of the circulation. By and by, how- | lar about wearing their own clothes, and would by no
ever, the other parts of the nervous system are succes- |means consent Lo take the cast off garments of a neighbor;
sively weakened, tho tongue stammers, the vision becomes | yet one and all of them are perfectly comfortable to breathe
(Ionl;lc. the legs fail, and the person falls insensible. Itis over and over again the cast off and soiled air from each
ovident, then, that only the first stages of alcoholic action are Iolher':a lungs, when it is cooked especially; for in summer
at all beneficial, the later stages being us clearly injurious. | time they do insist on a change of it, and do get their houses
e N P L e | ventilated. Janitors of public buildings, in a short sighted
A New Method for Vapor Densities. {economy of fuel, will shut up all the apertures by which
The most important element in determining the formula . fresh air might get in, lest they should suffer some heat to
of 4 chemical compound, next to its percentage composition, | escape thereby, and are rewarded by sleepy audiences, es-
is its vapor density, and often this is the quickest and surest | pecially when the gas burners are at work, also draining the
method, if not the only one, to establish its atomic weight, | cooked air of what Jittle life it has. There are some people
The number of methods proposed and introduced is legion, | —many, it is to be hoped—who open an inch or two of their
every prominent chemist—Hofmann, Bunsen, Gay-Lussac, | bedroom windows every night to insure a modicum of fresh
and Dumas—has given his name to some apparatus for | air to sleep by. But these do not in the least care to have
that purpose. The latest and simplest is that of Victor fresh air to be awake in, it seems, for they are content to
Meyer, in Zurich, Switzerland. have their furnace draw all its supplies from the tightly
A glass vessel holding 100 ¢.c., and resembling a flask with | sealed cellar, and from the stale atmosphere of the ash boxes
long and very narrow neck, on which is set a fine tube bent | and vegetable bins in that subterranean apartment. And
like a gas delivery tube, is used. The widened mouth of the  these breathers of cooked, soiled, devitalized, and debilitating
flask is closed with a rubber cork which reaches to a certain | air, wonder why it is they take cold so easily! The writer
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in cold weather as

mark on the neck. The delivery tube dips under the surface
of mercury or waterin a pneumatic bath. The vessel being
placed in avother and larger vessel of water, oil, or easily
fusible metal, can be heated to any desired temperature.
For a while the air in the flask of course expands and es-
capes through the mercury or water, When all the air in
the flask has reached the temperature of the bath no more
will escape. At this point the opening of the delivery tube
is closed, the rubber stopper removed, a weighed quantity
of the substance is thrown in, and the stopper quickly re-
placed to the mark. Some asbestos on the bottom of the

now the temperature of the flask is higher than the boiling
point of the substance introduced it will be converted into a
vapor, and must expel a quantity of air exactly egual in
volume to the volume of vapor generated. If the volume of
the vapor generated is not over one guarter or one third that
of the flask, and it is quickly vaporized, the error through
diffusion will be very small. The air expelled is collected
over water in a graduated tube, or in a common eudiometer,
and differs so little from that of the vapor generated that it
may be neglected in determining the molecular weight of
body, as shown by the following figures found by Mr. J.
Zueblin: i

Theory. Found.

Chloroform (with steam).4-13  4:32; 4-51; 4-44; '4-36
Bisulphide carbon

(with steam). .. .....263 2-87; 2:01; 2:92
Chloroform (in aniline)..4-13 4-31
‘Water (in aniline) ...... 062 0-69; 0°66; 062
Aniline(in ethyl benzoate)3-21 : 387
Phenol  *« = 325 3:28; 298

It is characteristic for this process that it is independent
of the capacity of the vessel and of the temperature at which
the experiment is made. It is only necessary to know the
temperature of the room, the weight of the substance, the
barometer, and the volume of the air expelled into the tube.
The vapor density of substances which boil at very high
temperatures can be determined in metal bath at very high
and unknown temperatures. It may be used as a lecture ex-
periment also.—Berichte.

D
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Ligquefaction of Oxygen.
Mr. Raoul Pictet concludes an article on the liquefaction
of oxygen with the remark that his investigations necessita-
ted an unusually large number of experiments for the estab-
lishing of preliminary data, and these he obtained by aid of
the Geneva Society for the Construction of Physical Tnstru-
ments, who furnished him with apparatus worth 50,000
francs, and thereby enabled him to work out results with
perfect accuracy. He recommends that similar apparatus
ghould be provided in all laboratories asan ** essential means
for the study of the molecular forces. Who knows,” he
asks, “but what erystallization and certain reactions may

thereby be placed in peculiarly favorable conditions for
further investigation?”
- — —— A —
Roach Polson.

For the benefit of several subscribers, who have written
for information us to the best means of ridding their houses
of cockroachies, we may state that equal parts of powdered
borax, Persian ingect powder, and powdered colocynth, well
mixed together, and thrown about such spots as are infested
with these troublesome insects, will prove an effectual means
of getting rid of the scourge. This powder, in all cases where
its use has been persistent, has by long experience been found
an infallible remedy.

flask breaks the fall and prevents its breaking the flask,  If |8

suggests that when people learn to live in fresh air within
doors as without, with its proper proportion of moisture
for the skin and breathing apparatus to keep up their healthy
tone, it is likely they will have found out one way at least
of how not to take cold.

ST o2

Oxide of Zinc In Diarrhea.

The value of oxide of zinc in diarrhea has long been
known, but is apt to be overlooked. Some recent reports on
the subject have been made by Dr. Tyson, of this city, and
Dr. Bonamy, of Nantes. The formula which the latter uses

R. Zinci oxidi IR AL g T
Sodsm bicarb T4
In four packets, one to be taken every six hours.
In all the cases which he observed oxide of zinc produced
rapid cure of diarrhea. In fourteen cases observed by
Puygautier the cure was even more rapid, since in only one
case were three doses of the medicine required. The results
are considered to have been more satisfactory, inasmuch as
in several cases the malady had endured from one to many
months, and other methods of treatment had not produced any
improvement., Thus he concludes that, although by no
means to be held as exclusive treatment, the employment of
oxide of zinc deserves to be more generally knoswn as useful
in diarrhea.—Med. and Surg. Reportor.

....... gngna.

Antimony In Galvanlc Batterles.

Nubn calls attention to the use of metallic antimony for
galvanic batteries in the place of the carbon or platinum as
negative element, especially when sulphuric acid is the
liquid employed. He has used it for five years for medical
purposes with satisfactory results. It has the advantage of
cheapuess, does not scale off, or break, or crumble; the piece
retains at all times its market value, and can be fused over
again at any time. The chief advantage is that the anti-
mony begins to act assoon as it is immersed, which is seldom
the case with carbons. On the other hand the chief disad-
vantage i$ that thin plates of cast antimony break easily, but
this can be avoided by casting it around a core of tough metal,
like copper, or by alloying it with a few per cent of a tena-
cious metal. Although it is not us good a negative element
as carbon, its greater conductivity and other advantages
make it probable that antimony may frequently prove useful
as a galvanic element. Antimony melts at 425* C. (797* Fah.);
in other words, it is a comparatively easily fusible metal,
alittle higher than lead, bug, like zine, will burn if exposed to
the air while melted. Bismuth can probably be employed
for the same purpose, standing very close to antimony in the
electrical series. e i

Sewing SIlk Manufacture,
But few persons who use sewing silk know the various
and intricate processes the material has to undergo to pro-
duce the even thread and beautiful colors which they pur-
chase at our stores for a few cents a spool. A recent visitor
to a sewing silk factory, at Clinton, Mass,, describes on an~
other page the process of its manufacture. We invite the
reader’s attention to the article. =

Pa—

AT a recent soiree of the Union League Club, in m@']&,
during n promenade in the picture gallery, a piece of white
hot carbon dropped from an electric light upon mm
silk train of a lady visitor, and instantly burned through

the fabric. The coal was quickly Oﬁng\lllhed. 'I‘q‘o“;a‘-h-::'
age except to the dress, "’ e
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sourons, Another ndvantage to the inventor L securing
Bis patont through the Relentifo Amerioan Vatent
Ageney, [t insares & spocial notice of the nvention in
tho BCLNTIFIO AMKIIOAS, which publication often
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American,

Brush Eleetrle Light.—20 lighta from one machine,
Tatost & bost lght. Velograph Bupply Co., Cloveland, O,

The Lathes, Planers, Drills, and other Tools, now and
second-linnd. of the Wood & Light Machine Company,
Warcestor, are ta be sold out very low by the George |
Vlnce Maohinery Agenoy, 1 Chambers 5t , Now York,

Solld Emery Yulcanite Wheols—The Solld Original
Emory Whoel — other kinds fmitations and Inforior,
Oaution.~Our pamo Ia stampod In full on all our bost
Standard Dolting, Packing, and Hose. Buy that only, |
Ihe best 1s the chioapest., Now York Dolting and Pack. |
log Company, 37 and 3 Park Row, N. Y.

Mannfucturers of Improved Goods who deslre to build
up o luerative forelgn tondw, witl do well to tnsort n woll
Alsplayed advertisemont 1n tho SOIENTIFIO AMBIICAN
| Export Editlon. This papor has a very large forelgn

etrealation.
| J. 0. Hoadley, Consulting Eogineer and Mechanieal
and Sclentite Expert, Lawronoe, Mass.

Bovins & Co's Hydmullc Elevator. Groat power,
stmplicity, safety, oconomy,durability. 84 Liberty St.N.V. |

For Town and Village uso, comb'd Hand Fire Evgine
& Hose Owrringe, §550, Forsaith & Co., Manchester, N. H

Hydrulie Presses and Jacks, new and second hand,
Lathes und Machinery for Polishiog aod Bufng Metals.
E. Lyon & Co., €70 Grand 8¢, N, Y,

Pulverizing Mills for all hard substances and grinding
purp Walker Bros. & Co., 28 & Wood 8t Phila., Pa.

@ line for each insertion ; adout eight words to a Tine.
Advertisemaents st bé recidved at publication ofice
as ecarly ar Thwreday morning (0 appear in next levue,

Sagar Machinery. Atlantic S¢ EngineWks Bklyn, N.Y.
Valyes and Hydrants, warranted to give perfect satis-
faction. Chapman Valve Manuf. Co., Boston Mass,

Assays of Ores, Analysos of Minerals, Waters, Com-
mercial Articles, ete. Technical formulm and processes.

Vertical & Yacht Englnes. N.W Twiss, Now Haven, Ct.
Walros Leather, Walras Wheels; all kinds of Polish.

fog Sunplies, In quantities to suit. Greene, Twoeed &
Co.,Ne York,

! Dead Mulleys that stop the running of loose palloys

| and their belts, controlled from any point. Send for

aatalogue. Taper Sieove Pulley Works, Brie, Pa.
Partner Wauted.—Sco advertisement on Inslde page.
Best results obtained from Success Turbine Water

Wheel. References given. 8. M. Smith, York, Pa

The new * Otto ™ Silent Gas Engine s simplo in con-
struction, easy of management, and tha cheapest motor
known for Intermittent work, Schileicher, Schumm &
Co., Philadelphia, Pa.

Wheels and Pinions, heavy and light, remarkahly
strong and durable. Especially sulted for sugar mills

Fuller & “tillman, 0 & € Broadway, N. Y.

For Steam Pumps send to Dean Bros., Indianapolls, Tod.
For Sale.—One half of a new and valuable Patoent,

Address M. M. Clough, Mariborough, Mass.
Telephiones, §2 a palr. Newest, cheapest, and best.

Send for oirculars. Wm. R. Brooks, Phelps, N. Y.

Coulter & McKenzie, of the Bridgeport Iron Works,
want 10 trade a 24 hand Chaln Feod Lathe, 32 x 11 feet,
with boring table, for a small engine lathe. Address as
above.

Little Giant Screw Plates, Adjustable Dies, Tups, etc.
Wells Bros., Greenfield, Mass.

The new fragmant Vanity Fair Cigarettes. New com-
binstions of rare Old Perique and Virginia,

Telescopes of all slzes manufactured; also, telescopes
earesully corrected and repaired at short notice. Ihave
testimonials from Lowis M. Rutherfund, 17534 Ave , N.
Y., cortifying to the perfection of my telescopes. John
Byrne, 314 E_21st St., New York.

To Manufacturers of Firearms.—The right to manu-
Tacture a first-class breech-loading. long range ritle for
target or sporting purposes, may bo secured by address.
ing W. M. Clarke, 32 Plane St., Nowark, N. J.

Corliss Engines, Watts, Campbell & Co , Newark, N.J,

Any of our readers In the smaller cities and towns,
who are secking employment, or who wish to add to
tholr ineomes, would do well to correspond with the H.,
W.Johns Manufacturing Company, No. 57 Malden Lane,
Now York. Their Asbestos Roofing, Steam P'ipe, and
Boller Coverings, round and flat Steam Pucking, Fire.
proof Sheathings, Coatings, Cements, ete., are univers
sally needed, and find a ready salo at all seasons of the
yoar. This company are also the most extonsive manus
faoturers In this country of strictly first-cluss Liguid
Palnts for dwellings and general structural purposes,
and they offer liberal Inducements to reliable men as
local salosmen,

Manufacturers of Hardware Specialties address G.
Wobster Peok, Manfs,' Agent, 110 Chambers 8t., N. Y.

Bunnell's New Nickel Solution; rapld In action; white
and perfoct doposit on all metals; works on zing, iron,
solder, ete,, without coppering; caslly mansged ; and low
price. Guarnotoed to Infringe no patent, Bunnell, 112
Liberty 8t., New York.

Catalogues and Clrenlnrs of onr latest Sclentifle Pabli-
eations, mail froo. 1. & F. N, Spon, 40 Broomo 8t N Y,

Case Hardenlng Preparation, Box 78, Willlmantle, Ot |

Nickel Plating.—Wenzel's Patent Perforated Carbon
Box Anode for holding Graln Nickel.

H. Prentissa & Company, 14 Dey 8t, N, Y., Manufs,
Taps, Dies, Scrow Plates, Reamors, oto, Send for list,

Neodle Polnted Iron, Brass, and Steel Wire for all
purposes. W. Crabb, Newark, N. J.

Photo-Engraving taught by an expert. 0., 10 College
Place, New York.

Neophonography.—Saves four fifthy the labor of wrlt-
ing; every sound expressod; no stonogruphic hooks or
arooks. 80 cts, Harroun & Blorstadt, 60 Rende St N. Y,

PBelcher & Bagnall, 25 Murmy 8t N. Y., have the most
., loal St Engt Bollors, Fumps, In markot ;
s lmproved wood and lron working machinery

Hydeaulie Elevators for private houses, hotels, and
publio bulldings. Burdon Iron Works, Brooklyn, N. Y,

Bo't Forglog Machine & Power Hammers s speclalty,
Sand for ciroulars, Forsaith & Co,, Manchester, N. 1

For Sale Cheap,—Second-hand # foot Boring and
Turoing ML, Lathos, Plances, Drills, Bolt Cutters, efo,
Clroulurs. D, Friable & Co,, Now Haven, Conn,

For Solld Wrought Iron Boeams, ete,, seo advortises |

maent, Address Unlon Iron Mills, Pittsburgh, Pa., for
Lithograph, eto

Prosses, Dies, and Tools for working Sheet Metal, ote,
Fruit & othor can tools. Bliss & Willlams, B'lyn, N. Y.

For Sule —HBrown & Sharp Unlversal Milling Machine;

Bement PFrofling Machine ; first-olass 24 hand Machine |

Tools. B . Bullard, M4 Doy 8t N. Y.

Send for clrculars of Indestruetible Boot and Shoe
Holes to I C, Goodreleh, 40 Hoyne Ave, Chilcago, 11

Nlokeol Plating. A white doposlt gunrantecd by using
our materinl, Condit,Hanson & Van Winkle Nowark.N.J.

Euglo Auvile, 0 conts per pound,  Fully warmnted,

1,000 24 hand machines for sale, Send stamp for de-
soriptive price list. Fursalth & Co ., Manchester, N, I,

Galland & Co."s Improved Hydraullo Elovators, Offico
200 Broadway, N. Y., (Bvening Post Bulldiog, roowm 22.)

and similar work. Pittsburgh Steal Casting Company,
Pittsburgh, Pa.

Self-feeding npright Drilling Machine of superior
construction. Drills holes from X to ¥ In. dlameter.
Pratt & Whitney Co., Manufs., Hartford, Conn.

The Lambertville [ron Works, Lambertville, N. J.,
build superior Engines and Ballers at bottom prices.

Blako's Belt Stads; strongest, cheapest, snd best fast-
eniag for Leather or Rubber Belts, Greene, Tweed &
Co., New York.

The best Friction Clatch Pulley and Friction Holst-
| ing Machinery in the world, to bo seen with power ap-
plied, 1S and 97 Liberty St., New York. D.Frisbie & Co.,
. New Haven, Conn.

Inventors' Models. John Ruthven, Cincionati, 0,
Sheet Metal Presses, Ferracute Co,, Bridgeton, N. J.
Diamond Planers, J, Dickinson, 64 Nassau St., N, Y,

Warranted best and cheapest Planers, Jointers, Unl.
. versal Woodworkers, Band and Scroll Saws, ete.. mann.
factured by Bentel, Margedant & Co., Hamilton, Ohio.

The Scmxmivic AMECAN Export Edition is pub.
lished monthly, about the 15th of each month. Every
number comprises wost of the plates of the four preced-
ing weokly numbers of the SCIENTIFIC AMERICAN, with
other appropristo busi ts,
ote. It forms a Jarge and splendid perfodical of nearly
one hundred quarto pages, each number {llustrated with
about one hundred engrovings, Tt Is a complete record
of Amerioan progross in tho arts.

(1) J. J. B. asks how water colors are
{mixed and formed into cakes, and what kind of paint is
used. A. Mix almost any of the finely ground pigments
with a thin mucilage of gam arabic, or dextrine,

(2) W. IL A. asks: 1. How to cast metals,
such s zino, copper, German silver, antimony, and
britannia, in plaster of Paris moulds. I want to make
| very fine work, taken from nature, leaves and flowers,

which cannot be cast In sand. A. See SorExTivie
Axomioax Surrrnexest No, 17, for full directions for
cnsting soft motals in plaster monlds. 2, How to muke
| o small furnace, to melt abont from 10 to 20 1bs. of
! metal. A, Any of the fasible metals or alloys may be
melted In an fron Jadle over a common fire, Copper,
| brass, German sllver, and the metals which fuse only at
high tomperatures, may be melted in . crucible in o
dranght furnace, which is simply & modification of u
common coal stove,

(3) G. H. writes: T have a plano-convex

lens two and threo quarter Inches in dlameter and three

| quarters of an Inch thick in the thickest part, Counld I

[use It o n eamera obsourn? A, The focus of your
| Jens In too short for a enmorn obscura,

(4, H. W., Jr., asks how to temper steel
to the hardest possible degree. A, Heatit to a cherry
rod and plunge In mercury, As the vapor of mercury

| I doleterions It should bo used with great care,

() I, B, O, nsks: What boiler should I
use for a steam boggy (o go on o common country road?
Glve wlzo and welght of boller and engine, weight of
[ water and fuel. [Perhnps some of our readers who
‘lm\m oxperimonted with sueh wagons will be kind
| enongh to furnish some account of thelr attempra,]

() C. F. P, nsks: What would be the
suitablo slge plpes for yvacuum pan, which s fed by a
one and one quarter inch live steam pipo, slways open
follt  Also, should & check be used botween the boller
and tho pan, same ns pump? A, 1t 1s gonerally bost to

use n oheel valve, and thore s nothing galned by muks
Ing the dealn pipe larger than the sopply. It shoald
lead from the vacnum pan on an ineline, and should be
arranged with a vertical fall to the boller, If possible,
| Unless the lowest point of the vacoum pan s above the
| witor loval of the boller, a trap or Its equivalent will be

l roqulred,

(M J. L, K. asks: 1. For recipe for cement
for fastening brass collars to kerosene lamps (not plaster
of Parin), A. The following Is recommended by Puscher:
Caustio soda, | part; rosin, 8 parts; water, & paris; boll
untll eomplete saponification Is effected and mix the
product Intimately with one half its weight of xinc
oxide, white lead, chalk, or plaster of Parls, The latter
Inpreforeod, an It hardens more quickly, %, I have somo
palnt brushes which are quite hard (palut dried on
them) and useloss, Can you tell me how to remove palnt
without Injuring brosties? A, Long scakiog In benzole
or earbonlo sulphide will in some cases suffice, ;

(8) . B, 8, writes: 1. 1 have an open fire |
place or grato for heating rooms on fiest atory, with alr- |
tight ash pits underneath In (ho cellar. There Is an
opening through which the ashes fall into the ash pit,
How ean I prevent the fine ashes from flying or blowing
back when we let the ashes from under the grate down
throngh the ash plt? A, Youn might make o box or teap |
having a door st the top and bottom, Into this, with the
Jower door closed, dump the ashes, then close the npper
door and open the lower one. 2. Also, what will take to-
bacco and other stains oat of marble? A. Moisten eaastic
Hime with washing sods, and cover the marble with this
for a few hours; then rinse and scour with strong soap-
suds and & stiff brosh, rinse sgaln and mbdry with o |
cloth,

@ . H. M asks: 1. With what number
of wite shall I wind the core for the gas pipe magnet
described In your paper some time ago, core to be of 1
Inch pipe, 8 Inches long? A, The size of wire depends
apon the use to which the magnet is applied, 2. How
much wire shall 1 use to make a good magnet? A. Aboat
B or 6 layers. 3. Will such a magnet, with three or |

———

10 use coarse wire (No. 246) or fine wire (No, 5%), and
which gives the better result? A. The magnets are
genomlly wound with conrse wire, from No, 410 No, 16,
according to the style of the machine, The armature Is
wound with fine wire for intensity and coarse wire for
quantity, 2. Are ¥ Notes and Querles ™ in the Soiex-
Tirwo Axenacax Export Edition? A, Yew

(21) C. H. A. nsks. 1. Can charconl be used
for Ui carbon in the battery described in No, 140, Sur-
rrexEwy, in * How to Make an Electrie Light"'t A,
No, 2 How Is the wire fastened to the zine plate?
Wil merely patting the wire through a bole In the zloe
and twisting it answer? A. Yes. 8. Does the amalgam
Kerve any purpose other than to keep the zine from
bolng destroyed rapidly? A. It improves the efficlency
of the battery and Keeps the zinos clean, 4. How can 1
make an iron moold for making carbon sccording to the
directions given In the above mentioned article? A,
Make n pattern and have [t cast. 5, How Is oxygen made
from chlornte of potassa and binoxide of manganese?
A. Potassinm chlorate, 4 parta; pure manganess bine
axlde, ] part; heat the mixtare in » retort of poreelaln,
earthenware, glass, or iron, untll no more gas Is given
off. %, What is the peculiar odor which arises when
hiydrogen is being made with zinc clippings and sul-
phurie actd? A. It is due to impurities in the zine, and

| may be removed by passing the gas through strong so-

Jutions of potssh and silver nitrate. 7. Is thers any
truth in the statement that cotton Is more quickly
bhached when under peach or spple trees in bloom,
than when placed anywhere else on the grass in the sun,
the goods of course treated alike In other respects? A,
No.,

(22) C. F. S. asks if the true ratio of the

four gravity cells, be sufficiently strong to make good | circumference of & circle to its diameter has ever been

telophone magnets? A. This form of magnet Is not
adapied to telopliones, Seo SCIEXTINIC AMERICAN Sur-
ruuxest No. 144, for directions for making telophones,

found. A. If you mean the numerical valoe of this
ratlo, we snswer, no; although the difference between
the number psed and the true number is so small as to

4. How shoald the colls be armanged; shoald each cofl | be of no practical importance,

be Indopendent, and all jolned to & common conductor,
or should there be one continnous circult throogh them
all? A. The telephones should all be in ono elrenit,

(10) W. 8. A. nsks what makes solid iron
float In melted lron, Is it on the same principlo as the
floating of lce? A, Yes,

(11) H. P, W. writes: I have a riveted
boller iron tabe two hundred and forty feet long and
twenty -eight feot diameter to lead the water to a turbine
wheel, Can I protect it against rusting by painting,
and with what kind of paint? A, Apply one or two
good coats of asphaltum varmish, allowing esch coating
to dry or handen thoroughly. If the water moves with
great velocity, paint or varnlsh will not last very long
on the interior,

(12) B. F. 8. asks: 1. Can you tell me how
asphaltum is prepared or where it Is obtained? A, As-
phaltum, also known as bitumen, is & black, giosay,
brittle resin, probably formed by the gradual oxidation
of petroleam, It occurs very abundantly on the lsland
of Trinidad, on the northern coast of South America,
at the mouth of the Orinoco, on the waters of the Dead
Sea (anciently Lacus Asphalfites), and in several other

localities. It is somewhat solable in alcohol, and readily |

80 in naphtha, benzole, and turpentine. It Is used in
varnish making (fron varnish), in engraving copper and
steel a5 an etehing ground, and as an oil paint. Asphait
mixed with gravel, sand, lime, limestone, etc., Is largely

23) J. R G. writes: I see in SciEsTIFIC
| AMmmicas, Jannary 4, the article ** A Fust Little Side
| Wheeler " by €. A. Thompson, Owego, N. Y. He usd
‘Vﬂﬂulbolkrmdum.llbuﬂnr private use. Please
| tell me whether his boat was commissioned by United
States officer=. [ did not know that such s botler woald
be allowed. I wanted to use such s bost, but the
| United States officers sald It mnst be commissioned and
| Tmost use licensed pllot, captain, and engineer. A. All
| boata using steam power are subject to the Ugited
States inspection laws. In some sections of the country,
we have heard that vertics] boilers are not allowed, but
inmﬂhghdlonednmmhfm
from inspectors or others who are familiar with the
speclal regulstions in such Jocalities and the ressons for
the same.

(24) H. H. H. asks: 1. How does the in-
Jector work?® Plesse give s full explanation. A Bourne,
in his * Treatize on the Steam Engine,™ gives a concise
explanation which is quite satisfactory: ** As the power
reaident ina jet of steam s expended in giving mo-
mentum to its particles, it is clear that any instrument
which recovered this power from those particles, and
expended it without waste, woald prodoce the same
| effects which are producible by the expenditure of the
same quantity of steam in an ordinary engine. This is
what is dooe, with more or less efficacy, by Giffard's in-
Jjector, an essential condition 1o the action of which s,

| that the water supplied to it shall not be so hot asto

used for paving purposes, being durable and somewhat | popyey (5 condense the steam.  As the steam itself dis-

olastic, 2. What are its nses, and can it be used with
success in cold climates on account of frost? A, As far
a8 we know It has been used for this and other simi.
lar purposes in cold climates with good results,

(13) A. P. asks: To increase the speed of
our mill, which wonld be the most advantageous, to in-
crease the size of pulley on shaft or decrease the size
of pulley on mill gpindle? A. The former.

(14) G. M. asks: 1, Is it necessary for the
helix to exactly fit the bar of steel to be magnetized?
A. No, but a good fit gives the best resnlts, 2. How
much and what size wire must I vse for making mag-
nets? A, This depends entirely on the size of the mag-
net and the power of the battery. See SciexTIFio

AMERICAN SUPFPLEMEST No, 142, directions for making |

telephione magnets. 8. Can it be made any stronger by

appears, the power previously existing in it Is expended
In the propalsion of the water, and the amount of that
power is sufficient to force the water into the boller in
opposition to the pressure of the steam.™ 2. Also, what
is the size of the Great Bastern, and what slze engine s
used to run her? Give dimensions of cylinder. A, The
Great Eastern is 680 feet long, 8214 feet broad, and 58
feot dopth of hold, Sho has four serow engines, 84 inches
diamotor of cylindor, 4 feet stroke, and four paddle en-
gines, cylinders 74 Inches in diamoter, 14 feet stroke.
8. Alpo what is the slze of the largest steamboat rua
on the Ohioriver! A. We must ask some of our Ohlo
readers to answer this question,

(26) 8. A, writes: I bave a high pressure

engine, 30 inches eylinder, 60 Inchos stroke, T think of
putting in & condenser. Which will give the best result,

)enﬂngltlnlcnger.!hnpmhlngnmngﬂymmgh"“m‘m“"m condenser? [ havea large

and then back to its place and then breaking the cur-
rent? A No.

(15) C. R. H. asks: 1s it possible for a num-
ber of persons to move & table by electricity by placing

pond of water of 5 feet fall that I can run throagh the
surface condenser, which I think will save the expense
of a pump.  All the pump I would require would be
small one about 8x6 inches to draw the water from the
' condenser and foree Into the boller, A, From your de-

their hands upon it, without pressing upon it¥ A. No. ' seription we think your plan for the spplication of &
(16) * Imperial” asks in what country lo- | Surface condenser Is good.

comotives wero Invented, and when, A. In France,
1760, by Cugnot,

(17) N. H. B. asks for recipe for bronze

(20) Ph. D. says: In amalgamating zines I
have used a solution of 8§ ounces of mercary in 8 mix-
turc of 1 1b, of nitric and & Ibs. of hydrochloric acld.

blacking for loather. A. Make a concentrated solution | It wus only necossary to dip the zine for & momenat in

of RRB mothyl violet In a bolling solation of 4 parts
shellac in 1 part of borax, und about 15 or 20 parts of
soft water,

(18) J. B. asks: 1. What chemicals are
used in Baboook fire extinguishers? A. The tank is half
filled with a strong solution of carbonate or bicarbonate
of soda, over which is suspended a leaden cup contain.

the milky Uquid thus prepared to obtain & good couting
of mercury. Lately, asing the same proportions and
ackdy of the sume quality (50 the droggist tells me), I
have met with poor succoss—the solution looks less
milky and it Is necossary 1o rab the metal hard with the
brush (o gt any coating at all, The zincs are well
cleaned before putting them in the mercury solution. s
It possible the temperature has an effect? A, The nclds

Ing commerelnl sulphuric acld, 2. Can I use the chemi-
onl for fire oxtinguishor withont nsing thele apparatus?
A. Yes, 8. Is there any other chemical which will act |
and answer for the same purposest A, Carbonates of |
Hme, potassa, lron, ete., with any of the stronger aclds,
will answer nearly as well, If economy is not consldered,
The actds most of course be kept In vessols not cor-
roded by thom,

(19) G. J. asks: What is a horse power?
From whence dld it originate? What ls the horse
power of the United States? A, A horse power Is the
equivalont of 88,000 foot Ibe, of work per minute. The
oxpression was first nsed by James Watt, wo believo.
According to the consus of tho United Statos, taken In
1570, the steam power employed In manufactures wis
1,215,711 horse power, and the water powen, 1,180,431
horse power.

(20) 0. A. 8. asks: 1. In making an elec-
tro-maguot for s magnoto-eleotric maching, s 1t better

| and calomel,

Interlly used wore probably stronger or warmer than
formerly, In which case a larger proportion of mercarie
salt formed.  The milkinoss Is due to basio ndtrates
Dilute the unitrie acld & little and allow
the solution to take place in the cold.

A7) T. 8 asks how phosphorescent suls
phide of calefnm, ealled Canton's phosphorus, Is pires
pared. A, 8§ parts of cloan oyster shells or mother -of
pear! aro moduced to , mixed fntle

mately with 1 part of flowers of ur, knd the mixture
strongly heated In & croeible for an hour. Grutthuss
directs that the powdired oyster sholls be placed in al
ternato layers with the sulphor and heated for some
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Valug of Patents and How to Obtain Them.

PRACTICAL HINTS TO INVENTORS.
PATENTS, CAVEATS, ORNAMENTAL DESIGNS,

TRADE MARKS, LABELS, COPYRIGHTS.
ATENTS THE WEALTH OF NATIONS.

Messrs. Munn & Co. For moro than thirty vears in connection with the publication
of tho Scientific American, they have conduciod the business of procuring Patents in this
country and Europe. Asin the past, they now have unequalled facilities for the pr tion
oa of Patont Drawings, Spocifications, and the prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messrs. Munn & Co. slso attend to the
roparation of Cavoats, Trade Mark Registrations, Copyrights for Books, Labels, Reissues,
signments, and Reports on Infringements of Patenta. All business intrusted to them
in done with epecial care and promptness, on very reasonable terma,
The firat inquiry that natarally occars to every discoverer of a new idea or improvement is, “Can
[ obtain a Patent, and whom shall I consult?” "The auiokoat and best way to omnin a uu-f‘u:mfy
answor without expenso, is to write to Munn & Co., describing the invention, with s small sketeh, or send
a mode) by express pre-paid. All they need is to get the fdea. They will immediately answer and inform
you whether or not your improvement is prnlmbl& patentable; and if so, give you the n.cessary in-
structions for further procedure. For this advise they make no charge.

A patent 18 granted for 17 yoars, during which time the gatcntw enjoys the full and exclusive
right to make, use, and sell the invention, and gnnt‘;ifhtu‘ i , or privileg £T6 Are no
taxes to pay on s patent after it is ted in the Uni States. The owner is not obliged to work
the patent within a specified peri The patent remains good and valid, whether it is worked

or not.
Preliminary Examination —Another way to learn more d(:ﬁnitell;‘l! an invention is patent-
able, is to bave an examination made of the drawings and models in th. Patent Office.

order to have such search, e out a written description of the invention, in your own
words, and s pencil, or pen and ink, sketch. Send these, with the fee of £6, by mail, addressed to
Moxy & Co., 87 Park Row, and in due time you will receive s written report in regard to the patent-
ability of your improvement. This ial “search is made with care, at Washington.

Unveats. —Persons desiring to file a cavesat can have the papers prepsred in the shortest time,
by sending o ekotch and description of the invention. The Government feo for o caveat is §10. A
E;mphlot of advice regarding applications for patents and caveats is furnished gratis, on spplication

To Make an Application for & Patent._The applicant for a patent must fornish a model
of his invention if tible of one, or, if the invention be a chemical Hoduc'mge must for-
ese

WP tie safe, J. T. Smith....... 14  Sawing machine, scroll, W. M. & E. nish samples of the ingredients of which his compogition consists. be secure]
Buttons moulder, 1, R, Frenoh ... 211,00 Saw, planing, J. A. Ro?hlm ........ . N2 ked, lh':s inventor's name marked on them, and m‘:og’ express, prepaid. Small models, mi
OAlenOar, G. BOTGON ...ov 4orisensrnsurniainnananes 211,128 Saw tootb, insertible, N. Joknson.... 2000 Si‘:uuoo. can often be sent cheaper by mail.
Our coupling, (. M. Carnaban... 211183 Seal lock, J, B White.... <cooivinnininnaneniaeaaens nLn Relssues,—A rcissuo is granted to the original patentee, his hei-s, or the assignees of the entire
Car coupling, 3. T. O'HAITR . ..ovi v iviveineriaasinns 211,177 Seed dropper, E. NOAOD........ ceveeverienionnnn AL | interest, when, by reason of an insufficient or defeclive specification, the original patent is invalid,
Car heater, street, B M. Bement.. . 211,214 Seeders, variable force foed for, J. J. Clayton ... 3L07 | pnrovided the error has arisen from inadvertence, accident, or mistake, withont any fraudulent or
Car, raliway, L PHNO0. .o..oeuceciinisiessasstnssnns 211,181 Sewing machine attachment, R. Vollschwitz..... 129 | deceptive intention. Address Muxx & Co., 87 Park Row, New York, for full iculars,
Car, mflway, J. M. Wermouth ....cccovireeens oe . 211,201 Sewing machine needle, G. W. Lascell............ man csign Patonts.—Foreign designers and manufacturers, who send 8 to this country, may
Car wheel manufacture, J. W. & W. Noble....... 211,106 Sewing machines, hand power for, J. H. Wiley ... 211.%5 | gecure patents hero upon their new patterns, and thus prevent others from icating or selling the
Carbureter. F. W, Ofeldt .o -.cove 211,176, Shoe, C. F. HII ().seeecsernnsssssssensnsesensssasos 8551 | same in this market. oo
Carbureter, air, N. Tackeberry ... 211394 Shoe, F. Kilshelmer.... eees 211162 A t for a design may be granted to .ny?:mun., whether citizen or alien, for any new a 4
Card setter. Russell & Bemis..... .. 211,15 Sknte Toller, G. RUSH, JF..cceceemnrnresenssanaeesnes 211111 | ori design for a manufacture, bust, statue, alto relievo, or bas relief ; any new and o de-
Carders, wool condensor for, Cheetham & Hall... 211,08 Spark arrester, L. H. Bchwebel .....oveevinuiinnns 211,253 | gign for the printing of woolen, mk'be t orother fabrics; sy now n_mi im orna-
Carsings curtain fastener, G. F. Wilson........... 1,57 gnloogl indlcator, rotary, A. A. Sainte.............. 211274 I‘l;glh ) ‘g“;}” print, or picture, 1o be printed, painted, cast, or placed on or worked into
Carringe running gear. L. Dathis.... .. .cc.ceoeeaen 211,155 Spindle bearing, Buttrick & Flanders .............. 21218 5 manufacture. S .
Ca=tridge shell Aller, varnish, A. C. Hobbs ... .. 211,157 Spinning machines, stop motion for, H. A. Chapin 211,222 Dwﬁ ?:otents u'e& ually as importmtvto citizens as to foreigners, For full particulars send
Carving mMachine, 3. PONOCK......e.esc.esesereene 211207 SPOOD, M. FHEAIY.c.vuvreeuerernssasnssesese snne S R L B L B L R e e 3
Cuaster treadle, sewing machine, F. M. Weaver... 211253 Stair curves, seribing, J. A. Caldwell............... 211,182 by Bt i jpereon. O St GOmICIION i, o Uny tedt?’ ox any. ﬁ’fthmoi‘} mm
Casting beads €0 curd knives, H. K. Faulkner.... 21110 Steam boller sttachment, G Krats................ 110 | B it tre a8 uatks S obtais peotostion. Becriey o ttade marks cah e seccred byl iseas
CBRIF D P NEWO s v siscaosinssinadensans 211,175 Steam generstor, G. Relnlelny Sequera et al ..... 211,190 [ p5Y FOFBIOr SR bre oltain perfaction. Desaiy s h oy :
» of the United States in the following countries, at 1he prices snuexed, which includes both the Govern-
Chir frame manufacture, G. Bunzinger. . 211,159 Steam generator, G, B. N, Tower. ...... coeneecenes ALNB | Do and ngenoy foos: Canads, $40: Great Britain, $50: Belgium, $75; France, $75; $75:
RN fopo ik squre, I Buchter = AL BB I dholy B, B ARy ey 528 reee U168 | Atrinc 378 This 18 Very important to manufacturers in this country, and equally so to foers.
Chalr rocker shield. J. T. Haskins 211,156, Steamer, farn, J. Allinghsm,sise sy 2107 | For full parioulars address Muxx & Co., 87 Park Bow, New York.
Chang counter, E. J. Bruce. 211,151 Stone. compound for artificial, J. 8, Randolph.... 211,108 Forelgn Patents and Synopsis "of Cost—The of Great Britain is 81,000,000 ;of
Check rower, M. J. Barron. - 21211 Stove, heating, J. Orr (r) ... 8538 | France, 87,000,000 ; Belgium, 5,000,000 ; Austria, 86,000 om?.o , 40,000,000 ; and Ruse:a, 70,000,000
Check rower. J. P. Moos............. . 21252 Stove, ofl, T. G. Goodfellow ... ... 20,01 | Patents may be secured by American citizens in all of theso cou: tries. Mechamical imy ts of
Chimney top, G. W. & L. Demond .. 211,13 Stove, open fire place, A. T. Bennett ... . 211081 | all kinds are always in demand in There will never be a Let'er ﬁmothntg present to
Churn dasher, A. W. McClure ....... .. 211246 Straw cutter, J. P. Butler ............. s ... 211,219 | take patents abroad. We have relisble business connections with “‘&}”“"ﬂ capitals of Europe.
Cigar box, Schwars & Spohr.. ..... .. 211189 Street sweeper, A. C. GOUM ....ovvee veverennvennas 211,151 | Address Muxx & Co., 37 Park Row, New York. Circulars, with full infurmation on foreign patouts,
Cock, cylinder, Schlacks & Hayes. . 21153 Telephone, mechanical, H. D, & I. D. Jewatt..... 211,161 | furnished free,
Coffec pot, 3. Hartman, Jr..... ...... s seeeess.... 211,286 Tiling, mould for producing Inlaid, J. H. Thorp .. 211,277 Cannda.—The expense to apply for a Cansadian Patent is fifty dollars (£50), which includes
Collar protector, horse, M. R. Dowlin... .......... 211,220 Tires, forging car wheel, G. BOrnbY..c....ccvvv.n. 211,158 | Government fax, agency, and all m‘?ﬂym five years, after which two additional terms of five i‘-n
Colors from naphthylsmine, A. F. Polrrier et al.. 211,180 Tobseco, curing leaf, J. W. Barnett.... each may be obtained on psyment of dollars each—in all, fifteen ycars. The patent covers Nova
Colter for grain droppers. G. W. Cloyd.......cuve. 211,225 Tool, combined, M. M. Smith ........ Scotis, Prince Edward’s Island and both the Canadas.
cﬂ::u. m:. ‘l‘;ﬂm, & Hall......... 211,202 Toy box, C. Henry ....... e 3 (}r:;eats me;y be filed in Canads ’&l’ £25, :hich x;;!lmlc. .ln :‘m %
cuttor, A. SRR . 211,184 Traveling bag frame, G. i furth address Muxx Park Lo A
Catton, .\ymmbr:ﬂua,c. G. Am Ende. s m Truck, ur:f. E. n.o' f.,af::."“ (r) ........ PRy Great Britain._The British Patent over E ad, Wales, Scotland, Ireland and the
Cruet stopple, spray, C. P. Crossman. . ... ... 21127 Truck for street rallways, D. K. Cartter. .. Channel Islands, but not the Colonies; the latter make their own patent lans.
Crusbing roll, Peters & Gardiner....... | 2417 Turnstile register, Reilly & Speller..... ... Thp sxpenso 40 apnly fur an Eaglish patent is seventy five dalars ($10), mtich incketis o
Cultivator, W. A, Knowlton.......... . M08 Urinal shield, FoAQCe ....vveivianrnnnnnnnsss o meg:f:xe-“ﬁ:e‘m‘ imnmel a&w‘m‘w JFECTN et p.“n‘i” lf: “i:m ' "w; o
!&u:mar.:.:.s\:rm..... tereesensenenens 21108 Vapor genersting burner, F. H. Shepherd.. S'J’m. For 'tiontnl nrticulmto ub.wstmg:rnté:u?;l?é‘n:omo mﬁm'ﬁfmi&"nm tum.nhut
Dreaing opmintun, Ax B Al s o A VoIOG8 B B0 0| CXSOQRLI & G0, 8T Bark Bow, Nework, - vent is $100, whick coversall expemses.for sgene
;'::n?l:: ;:woﬂ:lr g.'l;ch:s; B e AR e ke s ;‘u;: X':ll‘l"hun‘ ;ou |nlpea of houses, B. N. Dickerson. 211,088 | gng Goyemm':nt taxes for ihp:ﬂﬁ-t year. No exlmlm“ ‘tion is made ; no model. The I
carbon, or BRI, oebnnsacassiy BILL paper, device for exhibiting, W. Burd....... AL | term i :
&m::ﬁ:‘“hm;n;o' WS Ocay a1 2,7"',‘;"“ et it | . zn:;’i.s = !Q(fntix‘o patent is fifteen years, subject to a small annual tax. Address Musx & Co., 87 Park %
card, J. W. Mason......... veers 2,172 Washing machine, Ward & Rogers ... 211,188 Belgium, _ This ki i popula millions, is, industrially, ono of the most
:n"elmle«eronou shoet, L. H, Rogers ..... 211,110 Watch cases, attachment to, J. Forteabach 211144 | active £ progressive ns i:l l!h - B Houot ﬂvo = :
yeginss frame, A. €. Weavor......., ARG By - L0 Watch key, case opener, ete., G. P. Reed ETTRT Belgium is the manufacturi .;‘238% for a large portion of the Continent, and Belgian patents
. 21,365 Wstch, self winding. A. Van Loehr . 211,290 | rank among the most desirable oithooe that are taken out by American citizens.
27 Water closet, J. Crawford....... a2 | The expense to apply for & Belgian patent is §100. Inventions that have already been ted
2m,12 Water closet cistern, W. Ross.. 2112 | in the United States may be patented in Belgium. The law and are substan the
:l,m :::er u:p. B BoDRYES. .o - aneneanansvsnsin 21128 t‘gmeyuikn ce. For particulars send for pamphlet. Muxx & Co,, 87 Park A
- 0 er strip, C. M. Packer.... -. «veevvernernnne. 211 NEw Lor
Pireback W. 1L L. Spaulding................ n@ Weft fork, B.C. Braloard................... . v e iy o sy hbmmw’ e mmqmmsmmmw
{nguisher, e, Read & Eahler...... 211,91 trimmer, D. L, Andrown..... ...oveeeennnn. 211,209 | 10 operation July 1st, 1577, 1t was nw{ 200, Swenl PR
Fire kindler. C. C. Burnett... costing several hundred dollars, to cover the same territory which is now protected by s single Pateut.
Flreinan's shield, S. McCarty - 21301 | The expense for a Patent and first year's tax for a simple invention is $100.
Folding chatr, {. ¥. Dann.. e | —— _Patents can not be obtained in Germany for inventions that have been tented in the
Folding chair, B Tucker........ .......... ™ United States. Therefore the application for the German patent should be msde tho United
R o o ias ~mml TRADE MARKS, e it e oo S Bhiaa subject fo & small annual tax. The to
+ L. Bastet.................. .. 21nms  Bloyelos, The Pope Manufacturing Company....... . tant 3 ) z 4 7
Game aouster, W, Dursod. .. 2z Btk imlets. et XL H. Mayhew & Cor... ... 30| (LD 1CF A patent iy Austria is $100, which inéludes both agency and govemment fock, SHS SRMLR]
Garment clasp, L. Lobensteln .................... 1T BArton alo, Bass & C0...........vverssnsonirs oo sa | e e e G patetied. e
g:wwunnu device,J. L. Mller ctal...... 211,108 Butter, G. W. SUDPSON. ..ccvvvvrrrnrsnnsners s 6901 “.nd“i‘,ﬁ’éﬁ':.f‘ﬁ%%” ‘“"“&”32’:?’ B e . =
Mr-m. A, c' B;om ....................... 211216  Chewing and smoking tobaceo, ete., Marburg Bros. 6,561 mﬁ.m._._nunuon ozm: throeo five or ten years. The terms can not be extended. Tho in-
m-‘:“"m: . O.G‘Mm ........ R0 CIgars, L GULMAN. .c0voerererenennssorsnre: sesossrmanes 6,95 | vention must be worked in the empi anﬂns the first of the for which the patent has
s 2P nasssissscripmse --31L1% Clgars and cheroots, King & Whitman............... 6,929 | been granted. No annual taxes. Fan particulars ma by Mouxx & Co., 87 Park
priing lron, Webh & Beveridgs.. - 211,13 Clothes wringer, Clothes Wringing Machine Go. ... 6923 | Row, New York. ¥ N fadedi 3
ma‘mﬁ;.l:. :w. Seises .. 21,251 Fluld glue, Keller & Hainbach.............o0u0ienn.s 6,923 Italy,—The €xpense to p for an Italian t is m, all fees for mm
e g ki Hoppen . . 218066 ge’:’l;m-c .h:'d:; l{l}!dydr;w‘«l;n. M. Juhn.......... 6.9 yuga The pawi:t hi:d gnntad‘fc:r years, mm toa m:‘n annual tax. This country is making
.............. . F. » & Cutler ... oo 6922 TRPIA PIOgTESS ustrial enterprise, and has a tion of twenty
wn" "“"‘m"”"-f :'N"o Jr imm en:-:u ete. Bigelow Carpot Co. 621 | dmn and Cuba,—By the terms of}hz newmgpangoh Law, the tﬂnho now Cuba,
o3 B, BliotL............. + L. Lelsy & Co............ P PR 6. T e onies. Duration of the ' 5 )\ 23
;‘;’;::‘ m: Waring ......... ....... ;ll‘:::ll':l L et s: Gerry & Co.. .,,;?; 'gl;g\'g:lcglrmdm Bolgm laws. Costof the pc&g:t. incln&“ first annuity, $100. This is & new and
+ F.8hedd. ... ng water, Island ¢ or 1nv T8. S
!'zl’rlke.hon..A.\V.luvm .......... Pale mle, Bass & Co .............. .oor 2:,‘: Write for farthor information to Muxx & Co., 87 Park Row, New York. .
uodllthl. locomotive, C. Byrne (r).... Pens, Macoiven & Cameron .- e Other Forelgn Couantries,—In the following countries the cost of applying for a patent
orse power. 3. M. Toland. ........,........ 7 P8, Foster, MiTburn & Co.......... ..o e | YoTies with the period of the grant, which ﬂmlgﬂh from five to fifteen years, at the optio
Horseshoe and pad, J E. Woodrurr ... Shoe buttons, Howard, Sanger & Co,. ... . “5| of theapplicant. Narway, Sweden, Denmark, W Indis, Australis, ria, Quecenslan
:’-b. -uz; & ::eueu .......... Bonp, C. B. BOuthwlok ............... ..o 45 j :;r‘li-mabxpw South Wales, South Australis, New , Ceylon, Mauritius, Cape of Good Hope,
jector, i Behutte.. ...... .......... ......... Soap, F. 1. Biddan ca, Guiana, ,
Insects on vines. destroying, J. . Wells Slout or portee Bacs & o The expense to s for patents in the above countries varies, but full information may be had by
Ironing maschine, R. H. & J. W. Gardnar Whisky, E. m-n':ﬂ& e erecnrs eomperioesr A tddrouing&ouux&&)p.l,’m !’pn:know.NowYork B L~ . )b{
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man’s Time Detector. capable of accurately con. Y.
trolling the motion ol or patrolmsn =t the PAg maﬂg : M' Strect, hc?Yol:L

ing watchman
different suxsci.‘ £ "be h.’xb;)n_;!glot'clmo“::’. W ase
: 0. 2 % | THE TELEPHONE. BY R
SON.P.'&& B«d M !w

.B —The sult mm-tlmhncuwr Co,, of New York,
U Workl
P ?mw expl.l .':ﬁ tonr llhuu:
OU o)

was decided in my favor, Jane 10, 154, A fine was
st them Nov. .Pui"ﬂ. for n-lllng contrary
lcrbonc Tho Reis Tele
Wonderful sensitivenoss, ronoe het
unlcnndhlha 'I‘erle o

nasessed 11
to the order of tho court. arsons hdr f or using
olocks infringing on my patent will be dealt with ne-
Dllh
Tm A curious
ment. of t oTelcnboummh Vibratio:
of M agnetic Musical Sonn( ds.

THE BEST STEAM PUMP in AMERIC

cording to law.
New Form of Te I Soreae

PARIS E‘(I:IBITIO’}‘; lll’RIfE I‘[’LL
omanunou 0 Awards 10 American Depar clepbone.
Exhibits and Names and Adlresscy | ZIFIC Axtmcu SCPPLEMENT No. 120, Price lcents.
gl P‘.xhlbnon. wllrklnd of Prizo n::ﬂod In t-r:chrf-:.n‘ To be had at this office of newsdeal:
UPPLEMENTS 1

y 1530, Price 10 conta each,
SPARE THE CROTON AND SAVE THE CONT,

Driven or Tube Wells

furnished to lnr&o consumers of Croton and Ridgewood

Water, WM. DLANDREWS & BRO,, 414 Water St N. Y.,

who control the patent forGreen’sAmerican DrivenWeli.
pnmed

Fine Pamghlels e 196, @ Page

per 1,000, 1,000 Fine 9x12 Circulars, §2.60, Price list"or
\ o-llmnw and samples for stamp, 520 1411 Tonds, l.
cal’ l'rmllng Hnuu. Sliver Creek, N, Y,

to sell our Rubber Printing Stamps. Same.
ples free. Taylor Broa. & Co., Cleveland, O.

I IIII el wnoRuoc HT
N
BEAMS & GIRDERS

E ONION IRON MILLS. Pittsburgh, Pa. Manu.

] facturers of improved wrought frop Beams and

Girders (patented),
lace In the peices of

n Beams used in the cunstruction

BIG PA

I

RIVAL STE

JOHN.H

- Ap U T

$35. 5 UPWARDS '4 Mps CINC n»mttnﬂvhlrh has taken
lron. and especially

of FIRE PROOF BU ll DINGS, induces usto call the spe.
clal attention of Engineers, Architects, and Builders to

Int.m’ent ln ® l'oumlr) Muchine Shop, and Planing Mill. | the undoubted advantages of now erecting Fire Proof
& structures; and by reference to pages S2& 5 of our Book
1909, Best locality In the No W of foctions - whh‘: will be sent on application to those

PARTNER WANTED TO TAKE A HAL F

mqmred $400 to $5 0. Address
SPARTA IRON WORKS, Sparta, Wis,

BOATS—THEIR CONSTRUCTION

and management With working dmwings, detalls,
n,..x dlirections in full. Four engraviogs, showing mode

construction., Views of the two {astest fee-salling
,.,\g.u-nh.ntm Huodson river in winter. By H. A
Horsfall, M.E, '‘LEMENT 1. The same number
also contains the ru and regulations for the forma-

of loe-boat ol the ing and
i i g gl LR RSl CARNEGIE. RROS. & CO., Pittaburgh, Pa.

'BLAKE'S STONE AND ORE BREAKER AND CRUSHER.

For breaking hard and brittle sobstances to any sire. Endorsed by the lead! Mining,
p-nul‘nﬂlnnu.nn-l Railroad corporations 1o the United States m I’-n-l.u ountries,
st I'I‘rmh_nm wherever exhibited, and hundreds of tostimonials of M character
NEW SIZE FOR PROSPECTING AND L AH(IIL\'I‘"I Y UsE.
o Al L STONE CHUSHEKS not made or lleensed by us, contalning vibestory convergent jaws
actuatod by a rovolving shaft and fy-wheel, are lnrrlnu--mvnl- on our patent, sd makers and
_ users of such will be held sccountable Addross

BLAKE CRUSHER CO., New Haven, Conn.

BOLT CUTTERS.

Send for Cataloguo of

Schlenker's Automntic Bolt Cutters and
Serew Cutting Machines,

contemplating the erection of fire proof bulldings ~-THE
COST CAN BE ACCURATELY ALCULATED, the
cost of Insurance avolded.and the sertous losses and In-
terruption to business caused by fre these and like con-
siderations fully justify any additions] first cost. 1t is
believed, that, were owners fully aware of the small
difference which now oxists between the use of Wood
and Iron, In many cases the latter would be adopted,
We shall be pleasod to furnish estimates torall the Boams
complete, for any specific structare,so that the digerenco
in cost uuy at onee be ascertained.  Addross

ICE

L?\Pl.()S[\ E Dl .\T A COMPREHEN-
sive description of the Dangers from Dust in various
Manafactures and the Cause of many Fires, How com-
bustible substances can caplode. Npontanoous (W'bno- '
tion of lron, Charecal, and Lampblack In Alr.

Dust and lllnwuq Dust Explosions,  Kxplostons of Coal

H[]WARD [RON WORKS, Buffalo, N. Y. AP, A o FRRETR AR

MACHINERY AT VERY LOW PRICES,

2 bhand Lathos, Drills, Flacers, Hand Tools for llul
Work. now Woodworth Planing Mae hinea, ll :r
a o

[

Bmall Tools of all kinds; ﬁEAll WHERLS, parts of
HHDFLS and materials of all Xinds, Castings of Small
.n!hn s, Engines, Slide Resta, ote. Calalogues free

GUODNOW \ WieHTMAN, I8 Wash'n 8t Boston, Mass,

“The 1876 Injector.”

Durable, and Rellable, Requirea no special
Sond for Illn Inur-l clrealar
w

. nl,l LERS & C0O., Phila.

Shafts, Pulleys, . Hangers, Bte.

Full sssortment In store for immadiate delivery

WM, SELLERS & €O,
70 Liberty Street, New York.

Tenoning, Moulding Machines, Seroll n'\
Bloam Engine. Jos K. Biossom, »o,lullm.ln.

SAFETY HOISTING

Machinery.

Simple
YRlves

OTIS BROS. & €O, No um Now York,
S e [ ranees

N

FUR EXPANDING \uvmn;u
And Amateurs send for etreulss h
Bouth Norwalk, Conn,

/50

Perfumed Chramo nn-|

e Cords
Name in Gold and Jet, Seavy el

s, Nnrﬂhm.&

STEAM PUMPS.

HENRY R, WORTHINGTON,

239 Brondwny, N, Y, N3 Water St., Boston.
Tir WoRTHINOTOX DUPLEX PUMPING ENGINES Folt

Waren Wonks~Componnd, € nnﬂlonvlnlnr Non-Con-
densing. Used in over 100 Water-\ urks Stations.

Bream Pusps—Duplex and Bingle Cylinder.

Price list issued Jan. 1, 1879,
with a reduction exceed-
ing 30 per cent.

WATER MeTERs. O1nL METERS.

THE_BIGGEST, THING

CROLL SAWS, Small 'lbol- EBellamy Chucks, ete.
Send stamp for In eatalogue G, Webster Peck,
Manuf'rs' Agent, 110 Chambers Street. New York.

FIFTY STRUP RECIPES FOR HOUSE
hold purposes, .ineral Waters, ete,, to wit: Simple
mm ), (3) Lemon Sirup, Mulberry Strup, Vanilla Sirup,
nilla” Cream Sirup, 1) Cream Strup. Ginger -lmp[

1‘l‘h.n Sirup, (1) Vincapple Sirup, Nootar S lrup,
Flrup (.nm Rlrup, Banana Rirup, () Coff e & mp Wild

OuUT, — ILLUS-
TRATED Book
assan St., New York.

P “m(rr‘rwn Sirup, dt Sarsa llo *lmp.

)lnplo "lru )} Chooolate Sirup, C
Posta Elrup Hock and Claret Sirup. s-.umno -m(g.
up-ncmn Sirup, Cherry Sirup, Strawbe )
Haspberry Sirup, Feach Sirup, Bls ah-m Omeu
»rup, Catawba Strop, Milk m o
#rup, Sherry Cobb or Sirup, Exce r rlﬂw. ¥y

Sirup, Currant Sirup, Fr
Sirup. Omnge Flower Sirup, (Jnumon s"up How
to make Sirups Frothy,

Colognes 1;‘m- the Siek R;:om. by Geo. ‘u(u Wih
recipes for the production of preparstions Lhat serve as
pleasing perfumes, deodorizers, and costetio jotions.
sUre ux\r77. Price 10 cents.

nnd = ru.w L.D. axoox
for his * Inventor's Helper for
good lhlru—jnu what every \nremor mu.

lnd
l GUSTA,

and e

xi'.'?:.

$77 a M.)ntb
i3 Tracts a-

250 MARYLAND FARMS & e

le Salt w-m (with all its
lumﬂuv in 'l‘llbut (0.. d. Climate mild and healthy.
Titles good. New Pamphlot and Map showing lecal:
free. dress C, B, SHANAHAN, Atty,, Easton, Md,

BIIA' &

3

NEGISTENED

JTRADEMARKS

] %.% 0l - wmnc

Whistles, Hammered I‘Mon Rods, W eels,
Bolts, Tubes, Ylates, etc. o I.bo I'B(ﬂl‘uull-
BRONZE SMELTING CO., Limited, 385 Washington
Ave., Philadelphia, Pa., Sole Manafacturers in U. S.

'I'HE ART OF PRESERVING THE EYE-
Adapted from the French of ARTHUR CHEVA-
nlnum«l with *) e vings. plain, com-
, Explalning lho Anatomy of the

yoi mo Phu‘a‘omm of Vislon, and t Reflection,

Lnlll.

G

t xdrlnnntl:: 7=: Hygiene of the Eye. Wonders of the
Eye. The Tear Ap uncEsot the Eye. Rods
a3d Cones; the Retina Magnified. How the Eyesdjusts
ilself to distance. Double Convex, o-convex, Con-
&‘#m"‘i&s" "‘&F“i‘;ﬁ"::'ﬁ Yo the, Dispersion

on fully e B ow the

t! Light ; the Achromatic Leas. The

Ob-cm Ho"wemov in.
and Achromatie

is d with the

Retina {lustrated. Loach-

e-shaped
Cornes; Ophthalml‘. lle’meﬂlop)’. D plopy. )lyo:u
Heomiop' ! The Iomolnp diseases, w they lre.
C ymptoms, and Treatment dr-nnb-wl with mu-
able cautions ho' to avoid Diseasa,

s Myopy, or Short Sight, exha vely
Cataract; lh-o-enuun
by &lnahnnnd by Depression shown. Astigmatism,
uut: curions ent l!c;lo:m:‘ lh;& e\n‘ry e is
Spectacles, etc., for )u;u:zmn
How um are cut for Lenses. The Manu-
ficture o jcal Glass, *“‘Pebbles™ condemped. Cup
Ball, hlhe. and other Tools for mun‘ Lenses Ilh.-
tratod, and ctioal Directions. The varfous kinds ot
lnm Bicylindrical and ¥ i lmnm Colored
Glasses, how made, how m seloct thom, when and

where to use, etc, with th per sppligation to
severnl Diseases 0} the Eye. Compound Spectaches,
Gogeies, road § actes. How 10 solect S
|‘hcn&vt'sbm.lo‘vm of nlc-rlv::;xul;u ::‘nm for
‘rnkgopy. omeler | moter ;
Nesic: m(-f. l.’r;fhuu Poulle,
Quizzing G lasses,

Lorgno:
t'-rlll lhol :h'no .‘! |ho Eye. mm

ment for “Lum for the

nd lntlnl-. mps should be

Ilathe tho ‘in ln-tm pns to the Aged
los from the Bre.

of Mo
compoaltion, ltm(pu rur l o-'n
for thetr A

NTs 193, lﬂ I’.. IS.. l
P'rice 10 conts ea ponits for

ot this om«-n-lo( nand

o8
SOpY and
.\lh)m.(tt and
(‘lnl
aluable na
Home-troat.
we u( children
be U flow to

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
M, will grant
on
ey torms. This aystom

Works up to sssay, and e
m:

A TJ-'G ¥ rapidly,

RARE 125 S5 sy

EDMUND DRAVER
Manufacturer of Nm-dun h.lmn\ Instrame ets.
Establiabed tn 10, 226 Pear St,, Philla., Pa.

THE" CDRIVEN WELL.
i 5 SO e e

WM. D. ANDREWS & BRO,,
NEW YORN.

THE HUGHES TELEPKONI. 8IX P&%
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Scientific

Amevican,

»J

[ FEBRUARY 18, 1870,

e Ao i [aeertion s SR 1.00 & tine.
.'IM elght words ton mu-.;” o
z eme, Ay:ml as hm‘: p-:’:dm

ar Thursiay morning fo appear in next

FOR SALE CHEAP.

A very handsome Westley Richards
Breech-Loading Shot Gun.

Welght, § Ihs. & ozx; 10 gango; centml fire; Brasor
Jocks. A first-class gun In every respect, and but
slightly used. A gun suftable for goneral ahooting.

Also a very fino double-barreled, central fire

EXPRESS RIFLE,

No. 57T bore. Welghs sbont & e, English sole Jeuther
ease with tools completo. A splondid weapon for deer
and bear shooting. Bullt by B M. Riley & Co., London

T EX B

CAMERON STEAM PUMP,

Also known as the ‘‘SPECIA

L' PUMP, is the standard of

excellence at home and abroad. For Price Lists, address

CAMERON PUMP WORKS,

Foot East 23d Street, New York.

1 4 ! A
Mowry Car & Wheel Works,
. MANUFPACTUNRERS OF

CARS AND CAK WHEELS of all deseriptions,

Wheels and Axtes, Chulled Tires, Engine, Car and lridgo

Castings, of any pattorn, furnishied to order st short

notice, .\'Iou :“"M Car 'l‘nml'l‘nhlvnl :
Whoels of all sizes constantly on hnand,

. <2 W. Third =t.,, CINCINNATIL, O.

"u"'\\"n’ril. l-‘.utem Avenue and Lowls Street.

SHEPARD'S CELEBRATED
$30 Serew Cotting Foot Lathe.

Address HODGKINS & HAIGH,
™% RBroadway, New York

N SN i i
ROCK DRILLS, o |
COMPRESSORS, &% .
FUSE, O
BATTERIES, , 20%%:
POWDER. 4 ' *

3
HERMETICAL SANITARY CLOSET:
SYSSS GUARANTEED ABSOLUTELY WATERE GASTIGHT
SEND FOR CIRCULAR =

#5 JownSAEns, 4 Fuetonen St NN

DROP HAMMERS
STILES & PARKER PRESS OO, Middletown, Conn.
SPECIAL SKEYLIGHT for MECHANICAL
PHOTOGRAPHY.— Architectural and Patent Office
Dmawings, Models, ete., _{"hn!ﬂtr‘.lph"d (3x10) for_One
Dollar each by ROCKWOOD, 17 Union square. New York.

QAR _T.\.\'.\'Eu LEATHER HF.I.THNG. SINGLE AND
Doudle thickness and of all sizes  Also Lacing for sale |
cheap, by SAMUEL ROBERTS, 103 ClT 8¢t., Now York. )

FOR SALE.—TWO 3. X 200 TWO-
flue Bollers, with Domex. Castings compiete. All in
£00d order. Cheap for Cash. Can be seen in use. .\any:
10 WM. JAMES & CO., Summit Street, Newark, N. J.
Second-hand desler=s peed not apply.

Lathes, Planers, Shapers
Prills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E GOULD & EBERHARDT, Newark, N.J.

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Eleotro-] . Klectrotyping, Electric
Light, ete. In addition to testimonisls in our Catalogue
of Jan. I, we beg to refor to the following houses

MERID YN BIITAN N 1A CO.; RUSSELL & ERWIN M'P'G CO,
REED & BARTON; HALL, ELTON & CO.; NICIRARDSON,
BOYNTON & Co; WM. H. JACKSON & CO.; STANLEY
Works: Rocrrs COTLERY CO.; CHAS. ROGERS BROS.:
EDWARD MILLER CO.; MITCHELL, VANCE & CO.; NOR-
WALK LOCK Co.; HAYDEN, G¥RE & Co.; DOMESTIC
SEWING MACHINE Co ' EHEREARD FARER : JOs. DIXON
CRUCIALE Co.;: MUMPORD & HANSON; FAGAN & BoN,
and over S0 others. Outfits for NICKxL, SILVER,
BroNZE, Piating. étc. The two highest CENTENNTAL
AWANRDS, and the CENTENNIAL GOLD MEDAL of Amern-
<an Institute, Prices from 8123 to 8500,

ITTHANSON & VAN WINKLE

NEWARK.]

The George Place Machinery Agency

Machinery of Every Description,
121 Chambers and 103 Reade Streets, Now York,

ol )

Liguid Paints,'Roofing, Boller Coverings,
| Steam Pnck-nz.clhnnnnp. Fire Proof Coatings,

. Nexo row Descnirrive Paicn Lier,

H

Cements,
H. W.JOHNS M'F'C CO, BT MAIDZX LANE, LY,

Pond’s Tools,

DAVID W. POND, Worcester, Mass,

T l.l‘oﬁb HAIGH

i
m Bridges

MillStones and Corn Mill.

chines, Paekors, Milf Piciks, Wator Wheels, Pulleys, and
Gearing, specially sdapted to Viour Mills.  send “for |

oatalogue
4. T. NOYE & SON, Buffule, X. Y. |
:

ICE-HOUSE AND COLD ROOM —BY It

G. JIMseld. WHh Girections for o netrucl ’
esgravings. BUPPVLENEST Xo. 39, FPrice, sm:nu. s

n s N, Y q4
furnished for Buspen

™E ‘
Eclipse Engine/|
Ites steam pu, or all
g.rir\d'uml ;m;&'..::,'rﬂ"-«'.i,
W Mib, and for every use
where & fSrst.clas 2 -

Siing Ceptenni-
Refer 1o No. 1, e of
« No. M, tseue of "N, of S

EXTIFIC AMENICAN, for Ra).
torial illustrations

FRICK & 00, Wayneshoro, Franklin Co.. Pa
When you write plesse pame (his papor

$10 10 $100

-

Investod in Wall 8t Stooks makos
fortunes every month. HBooks sent |
froe explaining everything !

Address BAXTER & CO.,, Bankers, 17 Wall 8¢, N.v. "'

Foot and Power Lathes, Drill Pressos,
Scroils, Clrcular and Band Saws, saw
Attachments, Chucks, Mandreds, Twist
Drills. Dogs, Calipers, ote. send for
estalogue of outfits for amateurs or
artisans.
H. L. SHEPARD & €O,

831, 555 556, & &7 West Front Street,

—~tte Cincinnnti, Olio.

Wood-Working Machinery,_

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Danlel's Planers, Richardson's Patent Im-
wed Tenon Machines, Mortising, Moulding, and
Re-Saw Machines, and Wood-Working Machinery gene-
rally. Manufsetured by £
g WITHERBY, RUGG & RICHARDSON,
% Sallsburf Street, Worcoster, Mass,
(Shop formerly occupted by R, BALL & CoO.

ESTABLISHED 154

JOSEPH C. TODD,

ExXGINEER and MAcmiN1sT. Flax, Hemp, Jute, Rope,
Oakum and Bagging Mac ry, Steam Engines, Bollers,
ﬂ’c 1 als0 manufscture Baxter's New Portable Engine
of 1§57
horse-power portable engine, complete, $135; two horse-
:\'er. ; two and m-l{ hur_‘;ipn'«r. $230; three
orse-power, $75. Manufactured exclusively by

J. C. TODD,
10 Barelay St., New York, or Patersan, N. J.

MEDAL & PREMIUM AWARDED T0»
2 TP_ASN A BT 0%

OGARDUS' PATENT UNIVERSAL ECOEN.

) TRIC MILLS—For grinding Bones, Ores, Sand, Old
Cracibles, Fire Clay, Guanos, Oil Cake, Feed, Corn,
Corn and Cob, Tobacco, Snuff, Sugar, Saltx, Roots,
Bpices, Coffee, Cocounut, Fiaxseed, Asbestos, Mica,
ete., and whatever cannot be ground by other mills
Also for Paints, Printers’ Inks, Paste llnckh& oto.
JOHN W. THOMSON, successor 10 JAMES B GAR-
DUS, corner of White and Elm Sts,, Now York.

5 FRONT ST

HOENT. e

Can be scen in opemtion at my store. A one |

Send for Cataloguo of the

FIRMENICH

SAFETY STEAM BOILER,

For burning smoke and all gases from
coal and all kinds of fuel.

Requires no ¢ ng of Soot
L

r As .

3. & F. FIRMENICH,
s Kok Buflalo, N. Y.

MACHINISTS' TOOLS.

NEW AXD IMPROYED PATTERNS.

=T~

i

Lathes, Planers, Drills, &o.
TELEPHON Works 1 mile.
Every Man =it.$3 Pressiii:

Catalogse of Prowes, Tyye
‘ 60 Chromo and Pertumed Cards (no 3alike), Name in
With recent improvements.
FINE NI¥ PANTELET FUR 1577, g
Springfield, O.
¥ to
8. C. HILLS, 75 Chambers St., New York.
SO Summer Street, Boston.

Send for new lllustrated catalogue.
NEW HAVEN MANUFACTURING €O,
New Maven, Conn.
Prico™. Pat'd.
Circulars free. HoLooxs & Co., Mallet Creek, Ohlo.
» ete. (Self-mber 45) § Larger sise
Hls Own For buslness, plassnte, young ot 14
+ for 2 stanpe. KELSEY & Co.
Pr'nter ! CELS) L Merlden, Ccn.n
GoldandJet,10¢. CLINTON Bros,, Clintonville, Ct,
Prices Greatly Reduced.
7000 in successful operation.
Sent free to those interested. g
James Lefel & Co.,
100 Liberty St., N. V. City.
I“OR ALL EINDS OF MACHINERY—A
The Columbia Bicycle,
Made by THE POPE M'F'G C0.,
A practical road ine, ensy to
lurg to ride, and when emmmd

I ©One can beat the best horse in a
: gay’s run over an ordina rond

= d ry R
N Scnd 8¢, stamp for price st and 2
=== puge catalogue with fall informat'n,

ICE AT 81.00 PER TON.

The PICTET ARTIFICIALICE CO,,

MY
Room 51, Col and Iron Exchange, P. 0. Box M08, N. .

ILER COVERINGS.

SAVE 10 TO 20 PER CENT.
THE CHALMERS-SPENCE C0)., Foot East 9th St., New York.

THE TANITE CO..

STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent,

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTUREDBY B o oo RocxDriee Co
FITCHBURG MASS

SEND FOR PAMPHLET

Holly's Improved Water Works.

Direct Pumping Plan. Combines, with othor advan-
tages, over older systems, the following: 1. § ren b
variable pressure a more reliable water supply for a
F"'l-ﬂ'«-' 2. Less cost for construction, 5. Less cost
Or maintenance. 4. Less cost tor dally supply by the
use of Holly's Improved Pumpng Machinery, .
fords the best fire protection In the world. 6. Largely
reduces insurance risks and gremiums. 5. Disponsos
with fire eneines, in whole or (n part. & Reducos fire
department expenses. For informstion by descriptive
pamphlet, or otherwise, address the

HOLLY MANUFACTURING €O, Loekport, N. Y.

= Prewipt \b]z: e

IVISOY, BLAKEMAY, TAYLOR & €0, Nex York.

Steel Castings,

, From ¥ to 10000 Ibs. weight, true to pattern, sound and
soli1, of unequaled strength, toughness and darability,
An invaluable substitute for forgings Or cast-lron re-
uiring three-fold strength. Send for cirenlar & price lst,
ESTER STEEL CASTINGS Co., Eveling St Phils, Pa.

BALSES, k00T POWER MA.
CHINERY.
Different machines with which
Bullders, Cabinet Makers,
Wagon Makers, sand Jobbers
in miscelluneous work oan
compete as L0 QUALITY AND
PRICE with steam power manufac-
turing: also Amateurs' supplles.
MACHINES SEXT ON THIAL.
Say where you read this, and send
for catalogue and prices
W.F. & JOHN BARNES,
Rockford, Winoebago Co. .
For showing hest of

Py X omet'ers- Ovens, Hot Blaat Plpes,

Boller Flues, S%rcrhuted Steam, Ofl Stilis, ete.
HENRY W. BULKLEY, Sole Manufacturer,

149 Broadway, N. Y.

- . OOF e .
Scientific American
FOR 1879.

The Most Popunlar Seientific Paper Iu the Weorld.

VOLUME XL—NEW SERIES,

Tho publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1999, »

now volume will bo ¢ od It will continue Lo be
the alm of the publishers to render the contents of the
new volume as, or more, attractive and useful thas any

oLt rotLeol
SHAFTING.

The fact that this shafting has 75 per cent. groater
strength, o finer finish, and Is troer to gan han an
nl'uer n use renders itundoubtadly the most eco umlm{.
We nro also the sole manufacturers of the C IRATED
COLLINS' PAT.COUPLING, and turnish Pulloys, Hangers, |
ete,, of the most approved style Price lst malled oo |
appllcation to LAUGHLINS,

., Try Street, 24 and 30 Avenues, Pittsburgh, Pa.
190 8. Canail Straet, Chicago, 11, and Milwaukee. Wis

§F Stocks of t!n\s nlmmniln store and for sale by
X . JLLER, DANA FITZ, Boston, Mass,
Geo. Place Machinery Agency, 121 Chambers 8t., N. Y,

THE BACKUS WATER MOTOR

is the most economical
row--r known for drive
n\l* ht machinery from
LYDRANT PRES-
SURE. POWER given
from what ia required to
run & sewiog machine
up to six-horse power,
depending on prossure |
of water. It takes rittle
room, Dover gots out of |
repalr, cannot blow up,

reguires no  fuel, Ilu“
needs no ensioeor ‘\01
delay, no fOring up, no

sshes, no extra Insur. |
anoo, no ocoal blis; sl
always ready. Invaly. |
able for bluwing Churel

Organs, running Vript-

Ing Presses, Sowing Ma- |

~ R chines, Turnl .
Seroll faws, Grindstones, Coffee Mills, r-urlln:a-"“ulr:'lg::‘::

Voed Cuttors, Corn Mills, Ewvato s ete, J
powar at 40 pounds pressure of water. Is nolsoless
Beat, compact, steady, and, above all, ver enonp, Wil
work at aoy pressurn above 15 s, Send for ciroula
nddressing the manufacturers, ;
THE BACKUS WATER MOTOR CO., Newnrk, N. J

Fourho

HOW TO MAEKE A WORKING
PHONE. A yaluable and exeellent paper. By Gro. M
HOvKine,  Contaiming full Practienl Direetlons. with
ix Working Drawings to Seale enabling any intel) wrm
Teom L0 make Working Telephoties at_small oxpense
1th elear instructions how 1o set Up s Telograph Line
.n_d eatabileh communiostion by means of Telephones
FUFFLENM O T «  Pries 10 conts
offios and of all newsdeslory

TELE- |

oammars 08 Jaa, Bendbond A On.,

'ﬁ IIR\"F(H?“ MILLCO.
y -

% Fronch Buhr 'im'mnnn,
4‘ Portable Corn & Vieur Mills,
? Smu Machines, ote,
Al
7/

denters In Beltiag L tde and
Office & I'actory, 158 W. 24 $t

=

)

Genernl M Furnlihilags

To bo bad st this |

THIS NEW
ELASTIC TRUSS

B BP Hiss o Pud &ifering froes all athem,

IS cupabape, with Self-Adjusting Ball

hml:::'d.puu-ln.dl Uena

of the , while the n the
he

the Hernis is Brid securely day and pight. and o radieal curs eer-
tals, It is enay, durabie cheap, Sent by mall. Cireslare

= Eggleston Truss Co., Chicago, I,
Cigar Box Lumber,
MANUFACTURED by our NEW PATENT PROCESS,
The Best in the World.
SPANISH CEDAR,

MAHOGANY,

POPLAR.

Aplo-om:‘hln :;x‘mbfr ofnnn otlljae‘r un:ll. : l'o ||n.. at mi;f‘ﬂ-
L ng ces.  J ualities. Egualin respedts 1o
any wade, and st prlc:n much under any to be obisined
outside of our estavBshment. Send for price Hst.
GEO. W, READ & CO,, .
156 to 200 Lewis Street, N, Y.

ALHARTIODSI AN

Mizseral Prospoctizg & Quarrying Tosls, Wind-Mills, ete.

Highest sward st Centenalal Exbibicion, Rend for ple

tarial eatalogue and pricellsg, free. Ageanis wanied, Jurc fay
o anteed.  Basd, bealders, snd rwok earlly handled, dareas,
FILKCE WELL EXCAVATOR CO. €200 Kim Ave.. Fhllads.. Pa,

BEN TR RN €

\he

BAND'

PLANING & MATCHINC MACHINES
UNIVERSAL HAND JOINTERS
E———

HAMILTON.OHIO
PERFECT

NEWSPAPER FILE

———

The Koch Patent File, for preseryd news,
m -f-nnn- and pamphiets has t-r«- mvl"mly nun-.nn-
DA price reduced,  Sutecribers 10 the SCIESTIFIC AM-
FRICAN and So1 STIFIC AMERICA X SUPFLEMENT onn bo
supplie } Y'u;r||hn low pm;‘n Of ¥1.530 by mail, or §1.35 st the
« ) O 1A e peiir avy board sides: In ion
ENTIFIO AMERICAN 1 gilt N’mr; l:-r

oYery one who wishes L0 proserye t .
CINCINNATL O, Addrow M &y by
~ 3.0 Bawart, v W Danlap, Ses - UNN
¥ PRICE LISTS BENT ON APVLIC .\’l'llk\" ” & co.
. ublisbors SOIENTINFIC AMEKICAN.

of its prod =

d « Weekiy.
Ol S Namtrra a Yemre

This widely circnlated and splondidly Nustrated
paper is published weekly. Every number contains six-
toen pages of useful information, and a large number of
original engravings of now inventions and discoverios,
roprosenting Engineering Works, Steam Machinery,

New Inventions, Novelties in Mochanics, Manufact:
Chomistry, Eloctricity, Telography, Phot hy, Archi.

tocture, Agriculture, Hortionlture, Natural History, ete.

All Qlnsses of Readers find in Tuv SCmxrire
ANMUICAX a popular restime of the best solentific in-
formation of the day; and it Is the aim of the publishers
to presont 1L In an attractive form, svolding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress In
evory community where it cironlates,

Terms of Subseription.~One copy of Tue Serex.
TIFIO AXERICA X will ba sent for one poar - 5 numbers—
postage propald, (o any subsoriber In the United Btates
or Canada, on recelpt of three dollars nod twenty
cents by the publishors; six months, $LA; thres
months, §1.00,

Clubs.~One extra copy of THESOIENTIFIC AMENT-
cAX will bo suppliod gratis for eocry club of fre sdecriders
at BL each; sdditional coples at same proportionate
mte, Postage prepald,

One copy of Tur SCIEXTINIC AMERICAN and one copy
of THE SCTENTIFIO AMERICAN SUPPLEMENT will bo sent
for ono yoar, postago prepald, to any subsertber tn the
United States or Cunada, on recoipt of seven dollary by
the publishers.

The safost way to remit is by Postal Onder, Dmft, or
Expross. Money carcfully placed inside of envelopes,
socurely sealod, and correctly addressed, soldom goes
astray, but lant the sender's risk, Addross all letters
and make all arders, drafts, oto,, payable to

MUNN & CO,,

37 Park Row, New York.

To Vorelgn Sabscribers.~Under the facilities of
the Postal Undon, the SCLEXTIFIC AMERICAN is now sent
by post direct from New York, with rogularity, tosubserid.
ers In Great Britain, India, Australia, and all other
Britiah colonies to France, Austria, Delgium, Gernmany,
Russia, and all other European States; Japan, Brael',
Mexioo, and all States of Contral and South Americs.
Terma, when seat to forelgn countries, Onnada axcepted,
4, gold, for SCLENTIFIC AMERICAN, 1 yoar] $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
yoar. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co,, 5 Park
Row, New York,

TIE “Sclentine American® 1
1 ENEU JORNSON & CO.'8
bard Bts,, Philadelphia, and 6

with
c"”m

Gold




