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IMPROVED BRIDGE CONSTRUCTION.

The accompanying engravings illmstrate improvements in
the construction of bridges of long spans, on the cantilever
and suspension principle combined, which was patelited to
J. D. Pierce on August 5, 1873.

The whole bridge, from A to B, Fig. 1, is composed of the
middle truss, C D, of 316 feet, and of the two end or side
trusses, A C and B D, each 296 feet long, in all 908 feet.
The arches under and sustaining the side trusses constitute

triangular, quadrangular, or lenticular type, a saving of
nearly 50 per cent is found in favor of the present system.
With very long spans, it is claimed that the percentage of
saving will be even greater. Besides, the fact of avoiding

piers in navigable rivers is of considerable importance. Cap-
tain J. B. Eads tells us, in his report of June, 1868, to the
directory of the Illinois and St. Louis Bridge Company, that
it is idle to talk about putting piers in a river without some
obstruction to navigation, whatsoever the span.

pose or inertia is claimed to be enormous, while there is lit-
tle appearance of top heaviness.

High ratio of cost in long spans is avoided, in the system
here advocated, by the crossing of the chords at C and D,
cutting one truss, as it were, into loops of three, reducing
the depth of trussing, and giving support to all by key-
stoning from underneath by tension, in place of above or
overhead by compression.

The dotted line, I I, Fig. 1, shows how a second grade line

PIERCES IMPROVED METHOD OF CONSTRUCTING BRIDGES WITH LONG SPANS.

the bottom or compression chords. The clear span between
foot of arches is 680 feet. The curved line, ACDB,is a
chain which is under constant tension, and which extendsto
an anchorage at each end, at E. The arches are hinged at
E and F, and the ends of the bridge sit on curved beds of
rollers at G. The chords, F D, are cut at the intersections,
C and D, and joints are there placed, alsoto serve as hinges.
Within these four hinges the structure is free to move ac-
cording to thermal demands, and hence to maintain its rigid-
ity.

Fig. 2 shows how this system repeats in spans when one
is not enough to cross over the river. S T shows the grade
line, P and Q anchorage of the curved tension members in
their opposite arches, and R, a pier on which the spans com-
pound one half their respective weights.

Regarding the comparative merits of this system, the in-
ventor refers to data furnished by Mr. J. C. Trautwine, C. E.,
in his work on the subject. The table of weights of trusses
there given, and the formula also for calculating others, has
been compared with those weights of trusses as laid down
in Mr. John A. Roebling’s work on ‘¢ Short and Long Span
Bridges ” and other authorities, and found to hold good ap-
proximately.

The middle truss of 316 feet, at 1:23 tuns per lineal foot,
weighs 388°6 tuns. The other two, though a little shorter,
have a weight double that of the middle truss; this sum
includes the arches under them and on which they lie.

The whole bridge, track included, would weigh about
1,943°4 tuns, and the ‘otal cost is estimated at $372,757.00.

The greatest strain that comes on this bridge of 680 feet
span, the inventor calculates, is less than that of a truss of
450 feet span of like requirements. Comparing the cost
with other systems of rigid character, and supposing that it
be desired to cross the same river, with one center truss of
680 feet and two side spans of 114 feet each, all of the usual

The anchorage is the first work begun in carrying the plan
into practice. The end trusses, resting on arches, are next
built out, self-sustaining. On their completion, a chrome
steel chain or wire cable is drawn over the opening space.
This furnishes support for putting in the middle truss. The
cables first act as overhead false works ; but after filling this
function, when the bridge is completed, they remain as one of
the supports of the middle truss, and in fact of the whole
bridge, and are counted as integral members of the same,

Fig.2
>
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They are shown at H, Fig. 1. By their amount of power,
the curved chord (webbed to the straight ones) is relieved
in strain and amount of material.

It should be observed that the structure presents a small
area of surface to storms compared with others of like length
of span. Anchored to the earthat each end, and with a large
portion below the center of gravity as well as above, its re-
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may be suspended from the trussing above, and through
that below, the straight chords.

The arches are made ribbed to provide stiffness under
passing trains, but the amount of material is but little in-
creased thereby.

No high claim is made forthis system when all is free to
have piers low and ever so often ; but where deep waters are
to be crossed, and it is desirable not to interfere with navi-
gation, then it is this plan commends itself. To places like
Lewiston, N. Y., this plan is claimed to be especially suita-
ble; as instead of a great truss 60 feet high and 600 long, as
lately proposed, a depth of trussing of about 25 feet would
answer. The system can also be much varied to suit locali-
ties, thus offering an interesting field for skill in designing
and @sthetic treatment.

For further particulars address J. D. Pierce, Arrington,
Nelson county, Va.

Mind and Health.

The mental condition has far more influence upon the
bodily health than is generally supposed. It is no doubt true
that ailments of the body cause depressing and morbid con-
ditions of the mind; but it is no less true that sorrowful
and disagreeable emotions produce disease in persons who,
uninfluenced by them, would be im sound health; or if
disease. is not produced, the functions are disordered. Not
even physicians always consides the importance of this fact.
Agreeable emotions set in motion nervous currents, which
pstimulate blood, brain, and every part of the system into
healthful activity; while grief, disappointment of feeling,
and brooding over present sorrows or past mistakes,depress
all the vital forces. To be physically well one must, in gen-
eral,be happy. The reverse is not always true; one may be
happy and cheerful, and yet be a constant sufferer in body.

—Brooklyn Journal of Education.
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mPOBTANT CKANGES PBOPOSED IN THE BB.ITIBH
PATENT LAWS,

For several years past a discussion has been going on in
England touching the amendmeont of the British patent
laws. A Parliamentary Committee have examined witness-
es; the press, the patent solicitors, the Society of Arts, and
many experts have assisted in the discussion. The testimo-
ny has been carefully sifted, and a very large amount of
ability has been brought to the consideration of the subject.
The result of these labors has crystallized in the form of a
Patent Law Reform Bill, lately introduced in Parliament,
and passed without serious opposition through committee.
Lord Cairns, the Lord Changellor of Great Britain, the great
gun of England, was the introducer and advocate of the
bill, and opened the subject by the delivery of an oratorical
broadside, two or three hours in length, the report whereof,
n small type. nearly fills one of the large pages of the
London 7%mes yclept the Thunderer.

His Lordship gives some striking statistics concerning En-
glish patents, illustrates the prolific and, in some 1nstances,
amusing operation of the Americansystem, and strenuously
urges the necessity of the proposed amendments, which have
for their object to suppress or check the granting of patents
for inventions.

The existing patent law of Kngland provides, in brief, ag
follows : Patents are granted to the first applicant, whether
inventor or merely intrcducer. No official examination is
made; but all patents are printed and accessible, thus ena-
bling applicants to make their own examinations. The pa-
tentee enjoys the exclusive possession of his patent. No one
may use it witheut his consent. He is not compelled to work
it within any specific period. If the thing patented proves to
be lacking in novelty or utility, the patent is good for nothing.

These provisions are admirable for their simplicity and
practical excellence; but their beneficent capabilities are
marred, and indeed almost suppressed, by the heavy pay-
ments demanded by the government for issuing and certify-
ing the patent. The duration of the patent is 14 years, di-
vided into paid periods of 6 months, 3 years, 3} years, and
7 years. If the official fees attached to each period are not
paid up, the patent terminates on the day of failure. The
total official fees now charged are £175 sterling, or $875, for
a British patent of 14 years. The British patent extends
over England, Wales, Scotland, Ireland, and the Channel
Islands.,

For the British colonies, some twenty separate patents are
required, the average government charge for which is $200
each; making, with the home patent, a total of $5,000, as
the government demand for a patent privilege of 14 years,
for the States of Great Britain. We believe there is no other
nation that imposes such heavy charges upon the inventive
portion of its people, nor is there any patent-granting nd-
tion that, considering the ratio of population, issues so few
patents as Great Britain.

But it appears that a further curtailment has become ne-
cessary. The Lord Chancellor, in his great speech, tells us
that 4,300 patents are annually applied for in England, of

which one third are abandoned at the end of the first six
months, and become null, by reason of the non-payment of
the sealing fees, amounting to $125. Seventy per cent of
the remainder become null at the end of thethird year, by
non-payment of the tax of $250. Twenty per cent of the
surviving patents terminate at the end of the seventh year
by non-payment of $500 then due, leaving less than 700
patents per annum that actually run for 14 years; while the
average total life of English patents, as deduced from the
Lord Chancellor’s statements, provisional patentsincluded,
is only a little more than feur years.

To Americans, who are accustomed to the grant of thir-
teen thousand patents every year, each for the full term of
seventeen years, the diminutive issues of Great Britain seem
like a trifling affair. But to the mind of the Lord Chancel-
lor an English patent is a big thing.

‘““You have granted in this country every year,” he says,
‘‘ the enormous number of patents I have mentioned, and
what is the effect on the industry of the country? The
manufacturer, in carrying on his regular course of trade, is
hampered by owners of worthless patents.” ¢‘I cannot im-
agine anything more serious to all the manufacturers of the
country than that 4,300 drag nets, more or less, should be
spread, every one of them curtailing, to some extent, the
area of those manufactures, and every one of them exposing

| manufacturers to litigation, or perhaps to the payment of

blackmail,4f they would escape the irksome process of liti-
gation for an alleged infringement of patent rights.”

1t is to remedy this bad state of things that the Lord
Chancellor urges the proposed amendments. Throughout
his long speech not a single word is to be found which en-
eourages the inventor or recognizes his title to the favorable
regard of my lords’ countrymen. Instead of reducing the
cost of procuring patents, and simplifying the method of

%3 | obtaining them, the sole aim of the Lord Chancellor’s bill is

to reduce the number of patents granted by increasing the

B ditliculties of their procurement, and subjecting the inven-

tor to new and vexatious requirements.
The new bill provides as follows: Five new Commission-
ers of Patents are to be added to the number now in office.

%2 | Certain examinersare to be appointed. Referees are also to

be chosen. Examiners and referees are to consider all ap-
plications for patents that are made, and report to the Com-
missioners whether the application is a proper subject for a
patent, whether the papers are correct, whether the inven-
tion is new, what it consists of, whether the patent ought to
issue for seven or fourteen years, whether a patent ought to
be granted at all. The law officers will then examine and
report to the Lord Chancellor, who is to decide whether to
allow or reject the case.

The applicant must declare himself to be the inventor;
patents will not be granted except to the inventor. = The pa-
tent may be revoked if the inventor fails to put the inven-
tion in’ operation within two years, or if the patentee re-
fuses to grant licenses to persons who ask, on terms to be
fixed by the Lord Chancellor. Government may use any pa-
tent, and make such payment as the Treasury choosesto al-
low. Noappeals from thedecisionsof the Lord Chancellor.
The fees remain about the same as at present.

The plain inference from the Lord Chancellor’s expres-
sions, and from the amendment he presents, is that England
has no further use for theservices of ingenious and originat-
ing men. Her manufacturers cemplain of them, and peti-
tion to have their patents suppressed. Men like Arkwright,
a barber, the author of the spinning frame, who was so poor
that he had to shave people in a cellar at a penny a head;
men like Cartwright who, with his loom, almost built up
Manchester; men like Watt, the poor instrument vender,
whose steam engines furnish power for these complaining
manufacturers ; men like Stephenson, the poor stoker, and son
of astoker, who gave railways to Britain—the time has come,
it appears, when men of this kind are not to expect further
encouragement under British patent laws.

We do not propose to reason with the Lord Chancellor
and his coadjutors upon the folly of such legitlation. But
we want their constituents to know that the American peo-
ple regard the inventors of Bngland as their benefactors, de-
serving of encouragement and honor. They cherish with
deep reverence the memories of the long line of worthy Eng-
lishmen, humble, it is true, in family origin, who by their
discoveries and inventions have filled the earth with new
methods and appliances of industry, and given supremacy
to their native land.

We are doing all that we can, as a nation, to encourage
and stimulate original inventions in our midst. It is by in-
dustry and intelligence that we thrive. We therefore ex-
tend the hand of greeting to inventors of every clime. We
say to them: Come hither with your new arts. They help
to enrich us; they add to our national strength; they in-
crease our moral power. Especially do we welcome inven
tors from the people of Great Britain, to whom we are allied
by many ties. We speak their tongue, they are our kin-
dred; from them our laws, our national existence, have
sprung.

We acknowledge our indebtedness to the Lord Chancellor
for spreading among his countrymen the intelligence that
while it has become necessary to restrict and burden English
inventors, they will find no burdens or restrictions in the
United States. Here they will encounter few complaints
against patents by manufacturers. The principal wail to be
heard in this country is the cry of the manufacturer, asking
inventors to study out new and practical things with whi<h
to occupy and task his machinery.

The Lord Chancellor will add to our obligations if he will
again kindly announce in Parliament, and circulate the news
widely in the British realm, that all Englishmen, although
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denied at home, may freely obtain patents in the United
States for the smallest inventions, provided they are new and
useful; that patents are granted here for 17 years for the
small sum of £7 sterling; that the patent covers the thirty-
eight State and nine Territorial governments of the American
TUnion ; that an English patentee possesses here the exclusive
control of his invention during the term of the patent; that
he is not obliged to work his invention, or pay any taxes or
annuities in order to preserve the life of his patent; that
neither Government nor private individual can interfere,
or use his patent without first obtaining his consent on his
own terms.

In short, let it be everywhere made known that the govern-
ment of the United States aims to encourage inventors and aut
thors, by securing tothem an absolute property in theirinven-
tions, whether great or small, for the term agreed upon in the
patent. Thisis the one distinctive characteristic of the Ameri-
can patent law. It is this which gives value to our patents ;
and it is because they are valuable that so large a number
are annually solicited.

A NEW MACHINE FOR REMOVING SNOW FROM STREETS.

The exceptionally severe season just gone by, with its
heavy snowfalls and deep frosts, the remains of which have
far from disappeared even yet in more northerly localities,
has brought home, to the business community especially,
the great need of artificial means for effectually preventing
the impeding of thoroughfares by the rapid removal of snow
and ice as fast as the same may form. Sweeping the snow
from one part of the street on to another, or melting the
same by the free application of salt, are common remedies,
productive, however,of more evil than good ; while the slow
method of shoveling the snow bodily into carts, and thusre-
moving it, costs, for a great street like Broadway, some-
thing like %20,000 per mile per season. Various schemes for
melting the deposit, by the application principally of super-
heated steam,have been proposed,and machines for that end
devised and submitted to our city authorities; but up to the
present time no practical tests of the proposed means, so far
as we can learn, have yet demonstrated their suitability to
the end in view. The street railway companies drive jets
of steam down on their tracks and follow with heavy revolv-
ing brushes, but the heat in this instance merely loosens the
frozen mass,which the brushes throw to one side to aid in
obstructing the balance of the roadway.

‘With this state of affairs in existence, it was with much
gratification that we recently examined a novel invention
for removing snow and ice by the direct application of an in-
tensely hot blast of flame generated by the familiar and sim-
ple apparatus of the blowpipe. The machine consists of a
small steam boiler, upright and cylindrical in form, beside
which another reeeptacle of like shape to contain naphtha is
placed. The same fire serves to generate steam in one boiler
and naphtha vapor in the other, and the whole is located on
the front portion of a low wagon, the body of which is of
iron and has a water bottom to protect the parts above from,
as well as to confine, the intense heat beneath. Extending
downward from the vapor chamber are one or two rows of
tubes, the openings of which are in line across the bottom
of the vehicle. A like number of pipes from the steam gen-
erator discharge steam jets just at the orifices of the vapor
tubes ; so that,the vapor being ignited,the steam mingles with
the flame, becomes highly superheated, and also draws in a
a strong current of air to the same, through apertures in the
large jacket tube which encloses each pair of pipes.

The mouth of each tube, therefore, when the machine is
in operation, emits a steady stream of flame, hot enough, as
we saw, toheat clay and stone beneath it to a brightred ina
very few minutes, and certainly sufficiently powerful to de-
molish several inches of ice or snow by merely passing over.
In fact the space beneath the apparatus,at the orifices of the
tubeg, looked like the interior of a furnace under a strong
draft; and this heat.as the wagon advances, is carried under
the same and confined by the body above and flexible run-
ners, reaching to the ground on the sides, front, and rear.
The mere force of the escaping blasts is sufficient to make
cavities of some little depth in hard ground, when the ma
chine is standing still,and to scatter ice and snow so thorough
ly as to allow such as escapes complete melting to be easily
swept away. It will be observed that the main objection to
a steam blast, superheated or otherwise, namely condensa-
tion,is here absent, and that the heated gases are not merely
applied to the surface of the mass, but driven directly into
its very substance.

The inventor, Mr. C. G. Waterbury of this city, has made
the subject an especial study for some years past; and judg-
ing from the favorable notice which his device is already re-
ceiving from city officials and others, there is a fair proba-
bility of its adoption, and some prospect of our streets being
kept clear during next winter. It is proposed to put six ma-
chines at work on Broadway at the beginning of every snow
storm, and let them melt the snow as it falls. A few men
with brooms could quickly drive the water produced off
toward the sewers, and thus that banking and caking of the
snow which so effectually blocks the streets to traffic would
be obviated

PROGRESS OF RAPID TRANSIT IN NEW YORK,

The movement to secure the completion of a rapid transit
railway through this city is beginning to take practical shape,
and it will not probably be long ere the matteris brought to
a successful conclusion. It is conceded on all sides that the
principal obstacle in the way is the depressed financial con-
dition of the country. Those who own first class real es-
tate,in our midst, have for a long time been unable to sell or

realize money thereon, except in ruinously small amounts
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and it is therefore not surprising that even the best of our
rapid transit schemes should languish for want of funds.
Some of our enterprising citizens, who know this but are deter-
mined that Rapid Transit shall no longer rest, have formed
an association to promote the matter financially, by raising a
fund of three millions of dollars, to be applied in carrying
out whatever plan the subscribers to the fund may decide
to be best, after the money israised. They have ascertained
by experience that, if plans are to be first discussed, there will
benoend to the discussion, and no time left to obtain sub-
scriptions. They have therefore decided to raise the money
first, and talk afterwards, which is assuredly a very practi-
cal method of procedure.

At a recent meeting of the association, a board of direc-
tors was nominated, consisting of eminent and reliable citi-
zens, in whom the public have great confidence. Progress
of subscriptions was also reported, when it appeared that
three hundred thousand dollars, or ten per cent of the whole
amount, had been already pledged. This is certainly very
encouraging.

The speakers reminded those present that a splendid line
of rapid transit railway, half way through the city, was al-
most completed, and would be put in operation within a few
days, namely, the Harlem Underground, and that it only
needed the continuation of the same tracks down to the Bat-
tery to furnish New York with a better system of local com-
munication than that of any other city in the world. It was
suggested that, while it was out of place for the Association
to discuss particular plans, still the memoers and others who
were interested might do well to examine the works-above
mentioned, where all the various forms of railway that are
being advocated, the Elevated, the Open Cut, and the Under-
ground, may be examined and compared,and their effects up-
on the value of adjoining property, and their relative inter-
ference with the public uses of the streets, studied to the
best advantage.

It was suggested that the great viaduct between 98th and
116th streets was perhaps as fine an example of the Elevated,
orhigh level railway, as could be built, although it filled up
the street, and the adjoining property would be found to be
less in value than elsewhere on the line. The depressed or
Open-Cut railway could be seen to the best advantage where
it passes through the main street of Harlem, from 116th
street to 138d street. It would be found that this plan,
while it was less objectionable than the elevated, still occu-
pied and absorbed the best portion of the avenue, and was
disadvantageous to the adjacent property. The Underground
railway could be studied between 56th street and 96th street,
and here, ahove the railway, would be found a broad and
magnificent avenue, beautifully paved and regulated, of
park-like appearance, especially desirable whether for busi-
ness or residence, and here the adjoining property would be
found to behigher in value than at any other point along the

ine.

The remarkable conjunction of all these different methods
of city railway construction upon the same street, all the
examples being of equal capacity for traffic, certainly affords
to our citizens the best possible opportunity for correctly de-
ciding which of the methods is the best fer construction
down through the business and crowded parts of the city.

The recent construction of these different styles of rail-
way also places before our citizens positive evidence of the
actual cost of building on either plan. In this respect the
construction accounts will, we think, show that there is lit-
tla to choose in the matter of economy between either of the
forms. If there is any difference, the high level road will
be found to cost probably more than the low level railway,
capacity of traffic being equal.

We recently gave an engraving of the shaft of the Hud-
son river railway tunnel, which has been commenced on the
Jersey City side of the Hudson, designed tolead the tracks of
the great railways, which there center, directly into the
southern part of New York by the underground method,
the same as isnow done at the northern part.

The city of New York will undoubtedly require ere long
several independent lines of rapid transit railways,but what
particular forms of construction should be employed,
whether they should all be alike or different, it is perhaps
too early now to determine. The general conclusion reached
by the Rapid Transit (Elevated) Railway Committee of the
Civil Engineers’ Society is that each main line must have a
traffic capacity at least equal to the London Underground
Railways. In this conclusion everybrdy will agree. The
standard for passenger accommodation is that afforded by the
Underground. Nothing less will satisfy the public. The
suggestion naturally follows: ‘“ Why not, for a first main
line, complete the work so nobly begun, by carrying the Un-
derground road down town at once?’ The indications are
that this will be done. We have only to add 43 miles to the
work already built, when we shall have in operation a safe,
aapacious, and fast railway underground from the Battery
to Harlem river, a distance of nine miles.

Several excellent charters for fast railways in New York
have been granted, and a bill is pending before the S.ate
legislature for a general law empowering the formation of
other companies. So we are not likely to lack for fran-
chises. But the tendency of this multiplication of char-
ters is to hinder rather than to promote rapid transit. The
immediate question for builders will be: Which, on the
whole, is the best route for business? Which line will be
the most sure to return a reasonable interest on the large ex-
pense which the work inevitably involves? The eminent
British railway engineer, Mr. John Fowler, affirms that lo-
cal or city railways, in order to ensure to themselves the
argest amount of permanent traffic, must be located direct-
ly on the lines of greatest local travel, where they constant-

-ly command the public attention. In this view, the Broad-
way line would seem to have pre-eminent advantages. No
other street in the world is so constantly crowded with
travel. The gradual changes which are going on along this
thoroughfare, by the erection of gigantic buildings, point to
a day, not far distant, when its local population alone will
suffice for a generous support of a railway placed under its
pavement; and that if all the side avenues had their rapid
transit rails,the Broadway line would never suffer for lack of
business.

AMALGAMS FOR FILLING THE TEETH.

An article under this heading, published in our paper of
January 3, and referring to observations on the subject
made by Dr. Clowes, of this city, before the Odontological
Society, has called out a number of communications from
members of the profession. We regret that our limited
space prevents their publication. Dr. A. C. Castle, M.D.,
of this city, one of our oldest practitioners and a well known
scientist, sends us an excellent article on the subject. Prob-
ably no one in the profession has had greater experience
than he in the matter. He, by the way, calls our attention
to a misnomer in our article, where we spoke of the use, by
Dr. Clowes, of tin amalgam. We should have said dental
amalgam, as every intelligent reader doubtless understood.
It was the usual dental amalgam or compound, containing
tin and silver, with sometimes other ingredients, that we re-
ferred to.

Dr. Castle tells us that he has been in the full practice of
medico-dental surgery in this city for the last forty years,
and during all that time has been constantly using amalgam
fillings for badly decayed teeth. H3 gives us an interesting
account of the early battles that took place a generation ago
among the dentists. Dental amalgam was introduced in
this city by his father, in 1829. In 1846, the late Dr.
Eleazer Parmly, an eminent dental practitioner, began hos-
tilities against the filling, on the score of injury to health,
etc.; but when challenged to produce proofs, he utterly
failed. On the other hand, Dr. Castle brought forward the
most indisputable evidence, medical, metallurgical, and
professional, fully sustaining the utility of the amalgam.
From that time to the present, Dr. Castle tells us, its popu-
larity and use, to apply a strong figure of speech, has ad-
vanced, almost, as it were, by a geometrical progression. To
Dr. A. C. Castle, and primarily to his father, the profession
is indebted for the introduction, improvement, and practical
exemplification of this highly useful agent.

Dental amalgams, says Dr. Castle, can only be formed un-
der certain conditions. Platina, unless melted with and com-
bined with silver, will not form an amalgam. Tin will mix
with mercury, but it will not crystalize or harden without a
large addition of silver. 8o it is with gold and other metals.
Silver is absolutely necessary to make hard amalgams for
the teeth, But silver is affected by gastric acids and gases,
which discolor dental amalgams, and, in many mouths, even
the purest gold. In the shape of an amalgam, the quick-
silver modifies the character of silver, rendering it less lia-
ble to the action of the gastric acids, and as durable in the
teeth as the other metals or fillings used for this purpose.

TEST OF AMERICAN IRON AND STEEL.

The Sundry Civil Appropriation Bill, passed among the
last acts of the late Congress, contained an appropriation of
$75,000 for tests of iron and steel, to be made by a board of
engineers. who were to serve without pay, with the excep-
tion of the secretary. The members of the board have re-
cently been appointed by the Secretary of War, as follows:
Colonel T. T. 8. Laidley, Ordnance Department, U. S. A.,
resident ; Professor R. H. Thurston, Secretary ; Commander
L. A. Beardslee, U. S. N.: General Q. A. Gillmore, Engi-
neer Department, U. S. A.; Chief Engineer David Smith,
U. 8. N.; W. Lovy Smith, C. E.; A. L. Holley, C. E. A
testing machine is to be built, and set up at the Watertown
Arsenal, where the experiments are to be conducted. The
board will receive instructions from, and report to, the
Chief of the Ordnance Department of the Army.

The members of this board are all well known engineers,
several of whom have already distinguished themselves by
their investigations of the properties of materials used in
construction. It would be difficult to over-estimate the
value of their future experiments,if carefully conducted. To
mention a single instance, it may be stated that the English
formula deduced from Gordon’s experiments is almost the
only authority available to our engineers for computing the
resistance of materials to compressive strains. Very few of
our engineers could afford to make such experiments as they
desired ; and when such investigations were conducted by
companies, the results were not usually available for general
use. It seems probable, therefore, that the appropriation,
made by Congress for these experiments, will be productive
of more good than many other items for which ten times
the amount was allotted

ANOTHER EARTHQUAKE INDICATOR.

In a late number of the SCIENTIFIC AMERICAN We gave an
illustrated description of the earthquake indicator of Count
Malvaria, of Bologna, Italy. A much simpler device has been
for some time in use at the Cambridge Observatory, Mass.
This was adopted by Professor Winlock, the distinguished
astronomer, the Director of the American Nautical Almanac,
and it is an excellent illustration, taken with the first de-
scribed instrument, of the comparative simplicity of Yankee
devices, and the directness with which American ingenuity
attains its object.

The great equatorial at the Observatory of Harvard Col

ege is mounted upon a massive granite pier, whose founda

tions extend far below the surface of the ground. The!
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floors of the building are carefully kept out of contact with
this pier, in order that no tremor may be communicated to
the telescope by the structure. This pier can therefore only
be moved by actual motion of the earth. Four little pins,
slightly conical in form, are balanced, small end down
and large end up, on the upper face of the pier. They
are so nicely pointed that it requires some skill and care to
set them up. Once set up, only movements of the earth
will throw them down. When thrown down, the direction
in which they lie indicates the direction of the earthquake
wave. At the time of the shake which so seriously dis-
turbed our neighbors of Westchester county, one of these
pins was found overthrown, indicating that the shake proba-
bly affected slightly the Hub of the Universe.

We presume that many of our readers will adopt the
Cambridge earthquake indicator, and that we shall learn
from them the direction of movement and the extent of the
next earthquake. This little device is far simpler and, we
think, more accurate and reliable than that of the Italian
Count.

KAOLIN IN THE UNITED STATES,

A letter appears in our correspondence columns, signed by
Mr. S. D. Morgan, of Nashville, Tenn., in which the writer
takes the ground that we labor under a mistake in stating
that kaolin suitable for fine porcelain is not produced within
the United States. Our statement was based on the assertion of
one of the oldest, as well as one of the largest, consumers of
the clay in the country, and that gentleman assures us that,
though he would be bhighly gratified if he could substitute
an American for a foreign raw material in his manufactures,
and that he had endeavored to awaken interest in the dis-
covery of suitable kaolin beds, as yet his wishes and efforts
have been entirely futile. We are well aware that there is
an abundance of kaolin deposits open; but we have yet to
learn of one in which the material is sufficiently free frem
iron and other impurities to serve the purpose of manufac-
turing the fine grade of porcelain, to the description of which
our recent article was devoted.

SCIENTIFIC AND PRACTICAL INFORMATION.

NEW POISONOUS SNAKE.

A wonderful poisonous snake has just found a home in the
London Zoological Gardens. This is a snake-eating snake,
hence called ophiophagus. Dr. Fayrer has ably described
this creature. We learn from him that this most formidable
of poisonous snakes is found, but not commonly, in India,
the Andaman and Philippine Islands, etc. It is the largest
and most formidable of known venomous snakes. Shortly
after his arrival he was fed by the keeper. who put an ordi~
nary English snake into his cage; the ophiophegus quickly
devoured the English snake by bolting him head first. In
general appearance this new snake is very like a common
cobra, except that, when he spreads his hood, he is seen
to be marked in very pretty bands, not unlike the pat
terns on oil cloth. The head is somewhat almond-shaped,'
exceedingly lizard-like, not flat and triangular like that of
the rattlesnake. When sitting up with his hood expanded,
the snake is continually jerking his head in a restless man-
ner, reminding us of the quick, darting action of the com-
mon green lizard; the eye is exceedingly clear and bright.
When disturbed he hisses loudly, and shows his temper by
extruding his long, black, forked tongue, which he vibrates
with marvelous celerity. The lower part of the glass of
the cage now inhabited by this snake has been painted
white, in order that his naturally hasty temper shall be dis-
turbed as little as possible by the morning calls of visitors.

PRAIRIE CHICKENS AND GRASSHOPPERS.

While naturalists and entomologists are puzzling over
the discovery of some plan to prevent the recurrence of the
grasshopper plague in the Western States during next fall,
it would be well for them to take the immense yearly slaugh-
ter of the prairie chickens into consideration. The numbers
of these birds which are slaughtered each winter by trap-
ping after heavy snow storms, and find their way to the
markets, are something enormous; and as the grasshoppers
constitute a great part of their natural food, it seems not
improbable that the disappearance of the former might ex-
ercise a very appreciable effect in the increase of the devas-
tating insects. *

ANILINE INKS.

The majority of aniline colors soluble in water furnish
inks of excellent quality. Dingler’s Polytechnische Journal
of recent date gives the following practical recipes for their
preparation, by which any one can make the fluids very
easily: Violet ink is obtained by dissolving one part of
aniline violet blue in 300 parts of water. This ink is quite
limpid, dries quickly,and gives a remarkably dark color. It
is necessary that new pens should be employed in using it,as
the smallest quantity of ordinary ink mixed with it causes
its alteration. Blue ink is made by dissolving one part of
soluble Paris blue in 250 parts of boiling water; red ink, by
dissolving one part of soluble fuchsin in 200 parts of boil-
ing water. While ordinary inks are decomposed by numer-
ous substances, aird notably by hydrochloric acid, ariline
inks are completely ineffaceable from the paper on which
they are used. They resist the action of acids and even of
chlorine.

EBULLITION OF SULPHURIC ACID.

According to M. Bobierre,sulphuric acid may be caused to
undergo regular ebullition by the addition of thin plates of
platinum in the proportion of 180 grains of metal to 32
quarts of acid. The whole is to be treated in a vessel of

55 quarts capacity.
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BECKWITH’S IMPROVED LUMBER DOG.

The annexed illustrations represent an improved form of
lumber dog, the advantages of which are plainly set forth,
and will be appreciated by those engaged in working lum-
ber. The lever, when drawn up as shown in Fig. 1, and se-
cured by the ratchet, thrusts two sets of ieeth into the log,
one pointing upwards and the other down. This arrangeé-
ment is claimed to be the only one by which timber of any
shape, square, round, or irregular, can be firmly seized, held,
and drawn to the standard: and this advantage is secured
by a very slight exertion of manual power on the lever. In
Fig. 2, the device is shown with the lever down and the

i

teeth in the normal position. These dogs may be at-
tached to any ordinary standard. They aremade of steel al-
most entirely. The pivots on which the teeth vibrate are
solid with the bed plate, and are of cast steel one inch and
an eighth in diameter. The ratchet and pawl on the lever
prevent any possibility of the dogs letting go the log, and
the double teeth, pointed in opposite directions, give a grip
of great power. By applying a universal joint to the con-
necting shaft, the dogs may be attached to head blocks in-
dependent of each other, so that it makes no difference whe-
ther the standards move parallel with each other or not, as
the dogs move simultaneously from the motion of one lever.
The makers supply standards containing the dogs, which
may be substituted for any other standard, winged or other-
wise. These standards are made with wide faces; and as
the teeth of the dog emerge from the center of the face, they
have no tendency to spring the cant. Any size of log up to

Il [(/. -3

18 inches may be sawn up from the first dogging, without
rolling the log, as two teeth must enter the lumber, and these

are sufficient to hold it securely. When the surface towards
the dogs is wide, five or more teeth can bedriven in, at the
will of the operator.

Patented December 26, 1871, to N. F. Beckwith, and fur-
ther protected by patents now pending. For further parti-
culars address Messrs. Filer, Stowell & Co., Cream City Iron
Works, Milwaukee, Wis.

A NEW MERCURY AIR PUMP.

M. De Las Marismas has recently presented an air pump of
his invention to the Academy of Sciences, Paris. It is some-
what similar to that of Mr. Sprengel, and the following ad-
vantages are claimed for it:

It is of easy and cheap construction, costing only about §7.
It works rapidly and without causing fatigue. The vacuum
is obtained within one millimeter (0039 inch), in a receiver
of the capacity of 14 gallons in about four minutes. Expe-
riments may be made at all pressures, from the atmospheric
pressure upto absolute vacuum. It permits the reception of
the air or gas contained in the receiver employed for experi-
ment, and also, to within 0039 inch, the admission of such
gases as may be desired. It is self-acting, and therefore
avoids all those errors incidental to the working of mercury
air pumps of which the cocks are obliged to be worked by
hand. Lastly, it can maintain the vacuum indefinitely.

The proportions of this machine, which are limited to the
size of a laboratory instrument, may be augmented accord-
ing to whatever requirements may be desired. Those parts
which are constructed of glass may be made of iron, when-
ever it is not necessary to employ gases which attack that
metal.

The following is a description of the instrument:

This machine is composed of two reservoirs of cast iron,
A A, which counterpoise each other, and are supported by
the pulley, B. They communicate with two glass balloons,
C, by means of the glass tubes, D, and of the india rubber
tubes, E. They are filled with mercury, which, when one of
the reservoirs is lifted, passes into the balloon, and drives
the air out of it, through the capillary tube, F, which is sol-
dered to the top, at the same time that the other reservoir,
in falling lower than 29'64 inches, causes the mercury to quit
the other balloon, thus forming a barometric vacuum. The
balloons communicate with the plate, G, by the glass tubes
H, which plunge to within 039 inch of the bottom of the
balloons. They are automatically closed as soon as the mer-
cury rises within the balloons to drive out the air, and
opened as soon as it retires to produce the vacuum. The air
cannot re-enter the balloons by the tubes, F, after having
been once driven out, because, in order to escape by the ori-
fice, I, it is obliged to pass through a slight layer of mer-
cury contained in the curved tube,; J and when the vacuum

is formed in the balloons, the atmospheric pressure causes |-

the mercury to mount up again in the tubes, and thus pre-
vents the return of air. In order to receive the air or gas
contained in the plate, or in the vessel to be experimented
on, all that is to be done is to place the required recipient in
communication with the orifice, 1.

The degree of vacuum produced is indicated by the baro
meter, K, which communicates with the plate by the tube,
L, and enables experiments to be made at all pressures com-
prised between atmospheric pressure and absolute vacuum.

The return of the airis effected through the tube, M,
which communicates on one side with the plate, and on the

other plunges into the mercury contained in the bent tube,

© 1875 SCIENTIFIC AMERICAN, INC

N. The level of the mercury may be changed by elevating
or lowering the india rubber tube, O, and thus uncovering at
will the extremity of the tube, M ; the return of the air upon
the plate is regulated to within 0-039 inch.

If it is wished to admit any other gas, the recipient con-
taining it must be placed in communication with the tubular
opening, P.

We select the engraving from the pages of the Practical
Magazine.

DITTMAN’S IMPROVED LOCKING NUT.
The nut lock herewith illustrated, in perspective (Fig. 1)

and section (Fig. 2), is so constructed asto prevent the back-
ward rotation of the nut under the influence of jars and

jolts, and also to take up automatically the expansion or con-
traction of the bolt, due to changes of temperature.

An iron nut is provided with an outer higher shell, the
space between forming a chamber to receive the rubber, A.
The latter extends almost to the top of the shell, and is, by
the compressive force of a follower, B, expanded until it
comes in frictional contact with the threads of the bolt. This
prevents the nut from turning on the bolt, as the rubber
serves as a lock, while the expansion and contraction of the
bolt are taken up by corresponding expansion and contraction
of the rubber. The washeror follower, B, has recesses in-
clined at the bottom and adapted to receive the lips, C, which
project upwardly from the edge of the shell. This serves
the purpose of holding the parts of the device together for
transportation, etc., while it also locks the washer to the
nut when the latter is screwed down upon a fish or other
plate.

Patented through the Scientific American Patent Agency,
September 8, 1874. For further particulars regarding sale
of entire right during the next twenty days, or relative to
licenses thereafter, address the inventor, Mr. Caspar Ditt-
man, Leacock, P. O., Lancaster county, Pa.

APPARATUS FOR !DETERMINING THE IMPERMEABILI1Y
OF TISSUES.

We extract from La Nature the annexed illustration of a

simple device for determining whether or not any given tis-

sue is impermeable to gases. The utility of the device is

principally found in testing silk and other fabrics used for

balloons, or for proving waterproof varnish when spread on
tissues.

The apparatus is a metallic cup, M, to which a tube, A B,
is affixed. The material to be tested is placed over the mouth
and there strained between a band of rubber (attached to the
exterior of the cup) and a ring, C, held in place by double
clamps and a set screw. The fabric is then covered with wa -
ter and air is blown in through the tube. If the stuff is not
absolutely impermeable, minute air bubbles will make their

way through and rise in the water.
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THE SUN’S POSITION AT DIFFERENT SEASONS OF THE
YEAR.

It is a universally known fact, says Herr Jaffe, in conse-
quence of the inclination of the earth’s axis at the ecliptic,
the sun sometimes stands higher and sometimes lower over
the horizon. It is, however, less known that, simultaneous-
ly with this change of altitude, a variation also takes place
in the sun’s relative position to the points of the compass.
With us, as in the whole temperate zone of the northern
hemisphere, the sun’s position at noon is due south ; and from
this one is led to assume, since the earth performs a revolu-
tion every twenty-four hours, and every point upon its sur-
face describes an entire circle, that the sun always stands in
the east at six A.M ., in the west at six P. M., in the south-
east at nine A. M., and in the southwest at three P. M., etc.

At Vienna, on the 48th degree north latitude, the follow-
ing, however, is proved to be the case. The sun stands:

E. S.E. S. S.W. Ww.

AM. AM. NOON. P.M. P.M.

On the 21st December — 910 12 250 —
On the 21st March 60 950 12 210 60
On the 23d of September 60 950 12 2110 60
On the 21st of June . 710 10:80 12 130 450

Whoever wishes to test the accuracy of this statement
should proceed as follows: Divide the circumference of a cir-
cular dial, Fig. 1, intotwenty-four equal parts, mark these

Fig. 1.

divisions with the numbers of the Liours, from one to twelve
A. M., and from one to twelve P. M. Then draw upon it the
dial face of a compass, so that the south may coincide with
twelve, noon. Then cut three narrow circles of the same
circumference as the dial, and divide and mark their outer
edges with the hours in the same manner as before. Cut one
of the circles off at eight a. M. and four P. M., the second at
six A. M. and six P. M., and the third at four A. M. and eight
P M, and fasten the ends of all three arcs to the corres-
ponding hours upon the dial, so that they are inclined to-
wards the south at an angle of 42° 1 the dial. Fig. 2is a
perspective view of the finished model.

The parts of the circles cut off represent the sun’s orbit as
it appears tous in Vienna, Munich, and all other places
which lie 48° north—the first on the 21st December (the short-
est day), the second on the 21st March and 23d September
(when the days and nightsare equal), and the third on the
21st June (the longest day). In order to find out the sun’s
position at a given hour on any of these days, one has only
to let fall a perpendicular from the particular hour and arc
to the face of the dial, and read off the name of the point
of the compass on which the line falls.

The sun’s position for all the other days of the year is
very easily reckoned when once the four already spoken of
are found. Naturally, the construction of the model has to
be changed for different degrees of latitude. The further

Fig. 2.

north the longer the longest day will be, the shorter the

shortest day, and so on. Also the anglewhich the segments
of circles must make with the dial'will be altered, this angle
always expressing the difference between the number of the
degree of laivitude and 90. For example: For St. Peters-
burg, on the sixtieth degree of latitude, the angle would be
80°: For Naples, Madrid, and Constantinople (41° N. lat.), it
would be 49°.

Many a photographer must have wondered how it is that
the same huilding should be touched by the sun’s rays on
one side in winter at a given hour of the day; and at the
selfsame hour in summer, it should be touched on the oppo-

site side. To such a one the foregoing statement would be
useful, if he wishes to decide upon a time and site for build-
ing, by means of a compass, a helioscope, or Wehl’s ¢ Guide
to Building,” since a beautiful shadow really contributes to

Fig. 8.
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the ¥erfection of the picture. Indeed, by means of this
model, one can always study the shadows as they would be
produced by the sun’s rays falling on a building favorably
and definitely situated, both geographically and with refer-
ence to the points of the compass. For this purpose the
model must be pretty large. Take it into a dark room and
set up, upon the dial, the model of a building with promi-
nent pillars, ornaments, projections, etc., taking care that
the model of the building about to be observed is placed ex-
actly on the center of the dial and in the desired direction
of the compass. The light of a candle held to one of the
arcs will show the direction in which the shadows will fall
on the building on that day of the year for which the arc is
specially constructed. The foregoing would also prove use-
ful to any one looking out for a site for a studio or an en-
larging apparatus, especially the latter, since the angle
formed by the arc of the 21st December and a line raised
from the center of the dial is that by which the mirror will
receive unobstructed light and be struck by the sun’s rays
on the shortest day. At Vienna, on December 21, at noon,
this angle falls as low as 181°, and at ten A. M. and two P. M.
yet 5° lower, so that the sky would only be unobstructed for
134°; and about Christmas the illuminating power of the
lens is diminished below the point of utility. (See Fig. 3.)
It may be remarked here that for the latitude of Vienna
an enlarging apparatus, erected on Wothly’s system, with
the mirror in the north as shewnt in the diagram, Fig. 4, is
much to be preferred to that on Monckhoven’s system, with

Fig. 4.
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the mirror on the south ; because, while in winter Monck-
hoven’s mirror only gives sunlight to a small part of the
lens, by Wothly’s system the whole of it can be illumina-
ted at every season of the year, as the mirror must be placed
about eight times the diameter of the lens distant from it,
thus allowing the whole of its plane to receive the sun’s rays

even in the shortest days. Another advantage of Wothly’s
system consists in this, that no direct rays of the sun fall on
the combination lens. With Monckhoven’s mirror this is
unavoidable. :

In conclusion, we will only make one more remark. A
single glance at our model shows that the sun’s ascent from
ten to twelve, and its descent from twelve to two o’clock, is
very slight, while before ten it rises rapidly, and after two
it falls as quickly to the horizon. This is, then, the reason
why the light from ten to two possesses about equal power,
while it increases rapidly up to ten, and from two decreases
again with the same rapidity.—Photographische Correspon-
denz.

The Duration of Life.

The following facts on the duration of life appear in the
Deutsche Versicherungs Zeitung: ‘“ In ancient Rome, during
the period between the years 200 and 300 A. D., the average
duration of life among the upper classes was 30 years. In
the present century, among the same classes of people, it
amounts to 50 years. In the sixteenth century the mean
duration of life in Geneva was 2121 years,between 1814 and
1833 it was 4068 vears, and at the present time as many
people live to 70 vears of age as 300 years ago lived to the
age of 43.

A New Kind of Poisonous Dress Goods.
Professor Gintl says that in some English and Alsatian
print works the expensive albumen is partially replaced by
glycerin-arsenic and acetate of alumina. Some of the dress

goods in the market contain 3 or 4 grains of arsenic in a

yard of the stuff. Muslins and cambrics with little white
spots, circles, stars, or flowers, on a violet ground, and those
printed with brownish yellow or reddish brown patterns,
have been found to contain arsenic; and these are colors
which have never before been considered with any suspicion,
and would be purchased by the uninitiated without any fore-
boding of the dangerthat would attend the wearing of such
dresses. The danger is no slight one: for aside from the
large quantity of arsenic in it, the compound is not an in
soluble one. If the goods are soaked in water, there is dis-
solved out a sufficient amount of arsenical salt to give a dis-
tinct reaction. This latter peculiarity is explained by the
supposition that the goods, being comparatively cheap, are
not washed or rinsed after printing. but sent directly to be
finished.

—
A NEW TACK HAMMER.

Any one who has ever drawn a tack from the floor, with
the usual claw found on tack hammers, has doubtless seen
the tack yielding to a sudden jerk, spring out of the board,
and disappear into some hidden fold of the carpet, there to
remain until it finds its way into somebody’s foot or fingers.
Mr. George H. Ryer, of this city, has devised a way of pre-
venting that difficulty, by forming a receptacle in the rear of
the hammer head, as shownin the annexed engraving. The
base of thischamber is a steel plate having at its front end

forked projections, A, the slit between which extends back
into the plate. Just in rear of the slit is a curved piece, B,
and at the opening between plate and receptacles isa spring,
C. The head of the tack enters the slit as represented, and
easily passes the spring. A downward movement of the
handle then draws the tack, which, falling onthe piece, B,
when the hammer is tilted back, slides into the receptacle.
When the latter is full its contents are emptied out, on open-
ing the slide at D.

THE ANATIFA.
The anatifas are among the most curious inhabitants of
the ocean world. They are a kind of barnacle, attaching
themselves to drift wood, rocks, and vessels, and supporting
life upon minute animalculee gathered from the sea water.
The structure of the creature consists of a calcareous miter-
|Ishaped shell, composed of five pieces, two on each side and
the fifth on the dorsal edge. The shell rests upon a thick
pedicle, which is tubular, flexible, opaque, and of a brown
color above, shading off to a flesh tint below. The animal
has no power of locomotion except in swaying slowly to and
fro. Inorder to obtain food, it is provided with twelve or

more arms on each side, which are closely contracted when
in repose ; but when sweeping the adjacent water for animal-
cule, are widely extended. The two sexes are associated in
the same individual. The young, on emerging from the egg,
swim about with ease, being provided with large movable
fins and a huge eye in front. These organs disappear in the
adult, as it gradually becomes fixed by its pedicle.

Ancient naturalists held the queer fancy that these crea-
tures were legged eggs, deposited by some bird like a duck,
and up to the present time fishermen have a similar supersti-
tion, probably due to the feathery appearance of the arms
when spread out.

© 1875 SCIENTIFIC AMERICAN, INC
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The Plague of Flies.
To the Editor of the Scientific American :

Mr. William Steele is not the only person in the country
whose troubles from the encroachments of insects are suffi-
cient to inspire a wish for the invention of some infernal
machine to extirpate such pests as sand flies, fleas, etc. But
it seems to 1ue that the dissemination of Science and a bet-
ter knowledge of entomology are what is most needed in this
direction.

I have not seen a bedbug or a flea in my house for many
years. If an army of them were to be brought in, mercury
would speedily exterminate them, butI think cleanliness the
best and perhaps the only preventive. The common house
fly I do not molest, believing that it more than compensates
for its trouble by clearing the atmosphere of effiuvia and the
animalcules which always arise {from the putrefaction of de-
caying substancesduring warm weather. So, also, with the
birds, which are quite numerous here during the summer;
instead of shooting them, or setting up scarecrows to fright-
en them away, I throw out every possible inducement for
them to build their nests in my fruit trees. The birds cap
ture a large share of the insects in the larval state, and thus
the millers are prevented from depositing eggs for a future
crop of wormus. Asto the loss of fruit by the birds, the lat-
ter are always sure to be on hand in force in the season of
ripe fruit, whether they come earlyenough to take the worms
or not. For the residue of insects which infest my vegeta-
ble garden, I find that the laboratory of the chemist fur-
nishes materials fatal to them all, among which white helle-
bore and cayenne pepper are of the most utility; the bug or
worm which cannot find vegetation unflavored with these ar-
ticles will seek its breakfast elsewhere, and leave my garden
unmolested. A few drops of carbolic acid in a pint of water
will clean house plants from lice in a very short time. If
mosquitoes nr other bloodsuckers infest our sleeping rooms
at night, we uncork a bottle of the oil of pennyroyal, and
these insects leave in great haste, nor will they return solong
as the air in the rooms is loaded with the fumesof that aro-
matic herb. If rats enter the cellar, a little powdered pot-
ash, thrown into their holes or mixed with meal and scattered
in their runways, never fails to drive them away. Cayenne
pepper will keep the buttery and storeroom free from ants
and cockroaches. If a mouse makes an entrance into any
part of your dwelling, saturate a rag with cayenne in solu-
tion and stuff it into the hole, which can then be repaired
with either wood or mortar. No rat or mouse will eat that
rag for the purpose of opening communications with a depot
of supplies. CHARLES THOMPSON.

St. Albans, Vt.

The Sun’s Orbit and Rate of Motion.
To the Editor of the Scientific American:

In your issue of March 27, 1875, page 196, Mr. John Hep-
burn makes a singular oversight, in confounding the angular
motion of the earth’s pole with the linear motion of the sun
and solar system in space, which he makes about 8,600,000
miles a year; whereas 1he calculations of our best standard
astronomers make it at least 200,000,000 miles, and some
make it more than three times as much. The time of the
great revolution has been stated at from 10 to 30 millions of
years, instead of 25,800; and the great orbit at least 240,000
times as large as that of Neptune, instead of 12 times.

For the benefit of your readers who are not acquainted with
mathematical astronomy, I will give you simple illustra-
tions of these two motions. Draw a small circle on paper,
and make a spot in the center for the earth’s orbitand place
of the sun. Make a rude top, with a wheel, an inch in di-
ameter. Let the pointed end of the axis project } inch.
This axis and plane of the wheel will make nearly the same
angles, with the plane of the paper on the table, as the
earth’s axisand equator with the ecliptic. Put the point of
the axis on the circumference of the circle, keep it in the
same place, and roll the wheel round on the paper. The
axis describes a cone, pointing differently at each successive
instant; and if the axis were extended to the ceiling over-
head, or to the heavens, it would describe a circle there. If,
while rolling the wheel round the pivot, you moved the pivot
round the circumference of the circle on the paper, the
axis would ascribe a like cone and circlee. When you have
rolled the wheel half way round,the axis will make anangle,
with the line on which it was atthe start, twice as large as
the plane of the wheel makes with the plane of the paper,
but all the time at the same angle with the plane of the
paper. Similarly to this, the axis and pole of the earth de-
scribe a cone and circle in the heavens; but soslowly does
the earth’s axis vary from parallelism, that it takes 25,800
yearsto complete the circle. The linear motion of the sun
in space may be aptly represented by ecarrying an orrery
round the world. The contrast between the circle on the
paper and the circle of the earth is no greater than that be-
tween the earth’s yearly circuit round the sun, and the sun’s
great circuitround someinconceivably distant central sun.

Kankakee, Ill. 8. N. MANNING

Kaolin in the United States.
1o the Editor of the Scientific American:

In your recent article on ‘“ Porcelain Manufacture in New
York,” you tell us that the kaolin used is imported ftom En-
gland, a:d you regret the necessity for so doing, and ex-
press the opinion that there is no reasonable doubt that
the material exists within our own borders. If by ‘‘our own
borders ”’ you mean the State of New York, youare possibly

correct; but if by it you mean the United States, you are la- | to make a new departure. That it will breed with the do-
boring under a mistake such as, after a quarter of a cen- [ mestic sheep I have not the slightest doubt, and I cordially
tury’s reading of your excellent paper, I have never before | recommend the experiment to the various wool growers’ as-
known you to fall into. Kaolin of excellent quality is found | sociations as one of great national importance.
from the Valley of Virginia in the East to Arkansasin the| The clothing of our wild sheep is composed of fine woo
West, and it aboundsin North Carolina, Tennessee, @eorgia, | and coarse hair. The hairsare from about two to four inch-
Alabama, and the northern portion of Mississippi, and I|es long, mostly of a dull bluish-gray color, though varying
‘hink that it (as well as a very superior quality of 1,thograph. | somewhat with the seasons. In general characteristics they
ic stone) bas very recently been found in Kentucky. In |[are closely related to the hairs of the deer and antelope, be
South Carolina, kaolin is very abundant and of superior |ing light; spongy, and elastic, with a highly polished sur-
quality. During the late war, quite a large amount of table | face; and though somewhat ridged and spiraled, like wool
ware was made at the Kaolin Mine, as it is called, in Edge- they do not manifest the slightest tendency to felt or become
field district (I think that is the name), some 10 miles south | taggy. A hair two and a half incheslong, which is perhaps
of Augusta, Ga. During the war, I used in my house some | near the average length, will stretch about one fourth of an
of the ware; and though rather roughly fashioned, it was |inch without breaking. The number of hairs growing upon
equal in point of color and strength to any other porcelain. | & square 1nch is about 10,000; the number of wool fibers is
Since the war, the manufacture of the ware, I think, has about 25,000, or two and a half times that of the hairs. The
been abandoned; yet large quantities of the clay have been wool fibers are white and glossy, and beautifully spiraled in-
shipped (thousands of hogsheads yearly) to your own city, toringlets. The average length of the staple is about an
where, I understand, it is sold to paper makers, candy inch and a half. A fiber of thislength, when growing un-
makers, and manufacturers of wall paper, as a substitute for disturbed among the hairs, measures about an inch; hence
terra alba. You will find on inquiry large stocks of it in | the degree of curliness may easily be inferred.
your city, and is most likely sold as an imported article;and | Wild wool is too fine to stand by itself, the fibers being
quite likely the ‘‘slip” alluded to in your article is from about as frail and invisible as the floating threads of spiders,
the South Carolina mines. If any of the other States have | while the hairs against whichthey lean stand erect like hazel

ever engaged in shipping it abroad, I am not aware of it. wands; but notwithstanding their greatdissimilarity in size
“Nashville, Tenn. S. D. MoraaN. |and appearance, the wool and hair are forms of the same

L thing, modified in just that way and to just that degree that
The Steam Climber. 1enders them most perfectly subservient to the well-being of
To the Edutor of the Scientific American: the sheep. Furthermore, it will be observed that these wild
In a recent issue I find an account of a steam hill climber, | modifications are entirely distinct from those which are
as you term the new locomotive for the U. I & E. R. R.|{ brought by chance into existence, through the accidents and
The engine in question was built at the Mason Machine | caprices of culture.
Works of this city, and was designed to run both on a level | It is nowsome 3,600 years since Jacob kissed his mother
and an incline.  Perceiving several errors in your short|andset out across the plains of Padan-aram to begin his ex
notice of it, I imagine that you will be glad to receive a few | perimentsupon the flocks of hisuncle, Laban ; and, notwith-
correct dimensions. The small double-flanged wheels are | standing the high degree of excellence he attained as a wool
27 inches in diameter, and the track they run on is 9 inches| grower, and the innumerable painstaking efforts subsequent-
above the outer rail, which is of the usual gage. The main |ly made by individuals and associations in all kinds of pas-
drivers are 3 feet 6 inches in diameter, and consequently | tures and climates, we still seem to be as far from definite
clear their rails 4 inch when the small ones come into play. | and satisfactory results as we ever were. In one breed the
The cast steel cog wheel is plac:d between the small wheels, | wool isapt to wither and crinkle like hay on a sun-beaten
of course on the back axle only, to which the mainrod is at- | hillside. In another, it is lodged and matted together like
tached: it is 8 inches wide, and its teeth have a pitch of 4]the lush-tangled grass of a manured $meadow. In one the
inches, while its pitch line diameter is 27 inches. You will | staple is deficient in length, in another in fineness; while in
notice that the power at the rim of the small wheels (which | all there is a constanttendency toward disease, rendering va-
is also the pitch line of the gear) is much greater than at the | rious wasbings and dippings indispensable to prevent its
rim of the main drivers, because of the increased leverage, | fallingout. The problem of the quality and quantity of the
which is also an advantage in climbing. carcass seems to be as doubtful and as far removed from a
The engine is a double-truck locomotive, designed to allow | satisfactory solution as that of the wool.
each truck to swivel on its centers, similarly to the Fairlie| The source or sources whence the various breeds were de
system. There are six drivers of 3 feet 6 inches diameter, | rived is not positively known, but there can be hardly any
with 4 inch centers; the cylinders are 17 x 24 inches; the | doubt of their being descendants of the four or five wild spe-
boiler has a fire box, 66 inches long by 48§ wide, inside, | cies so generally distributed throughout the mountainous
with 154 two inch tubes 11 feet 6 inches long; the tank has | portions of the globe, the marked differences between the
a capacity of 2,530 gallons. The tank end is supported on a | wild and domestic species being readily accounted forby the
six wheeled truck, with four sliding side Learings under the | known variability of the animal. No other animal seems to
frame, and is so arranged that the truck swivels on its cen- | yield so submissively to the manipulations of culture. Jacob
ter piece. The engine weighs about 82 tuns on its drivers, | controlled the color of his flocks merely by causing them to
and is fitted with the Walschaert valve gear, which is quite | stare at objects of the desired hue; and possibly merinoes
familiar to European engineers, but has not yet received the | may have caught their wrinkles from the perpleied brows

attention in this country which it deserves. of their leaders.—John Muir inthe Overland Monthly.
I enclose a photograph of theengine,which is appropriately § -
named the Leviathan. Colored (onfectioneary.
Taunton, Mass. WM. E. SPARKS. It may not be uninteresting to some of our readers to see

e what kind of poisons are administered in the form of col-
Dry P.l“? Photo;graphy. ored candy to the young Hungarians at home. Professor
To the Hditor of the Scientific American: . | Ballo, of Pesth, who has been analyzicg them, reports that,
No doubt many of your readers who may be interested in | in 13 specimens of red candy which he tested, he found that
practical photography, particularly in preparing plates |11 were colored with cochineal and 2 with fuchsin. Of 12
for the dry process, have often experienced difficulty in ap- | blues, 2 were ultramarine, 1 indigo-carmine, 2 aniline blue,
plying the preparatory coating of albumen smoothly, unless |and 8 Prussian blue. Of 83 yellows, 81 were chrome yellow,
they resort to the careless general practiceof first dipping | 49 were Dutch pink, and 8 a salt of binitro-naphthol. Of 18
the plate into water, which so largely dilutes the mixture as| greens, 4 were Paris green, 8 chrome green, 2 ultramarine
to seriously lessen, when it does not entirely destroy, its ef-]green, and 4 sap green. The so-called iron yellows were
ficacy. The result is that, in subsequent operations, the film | chrome yellows, and the so-called substitute for carmine was
is liable to slip, and thus destroy the value of the negative. | an arsenious fuchsin. Of these colors the Paris green,
For a long time I experienced much annoyance myself | chrome green, and chrome yellows are poisonous;and their
from this source, until I discovered that all difficulty could | use should be prohibited, and so should that of fuchsin, for
be obviated by simply breathing upon the plate before pour-| only the cheaper and arsenious sorts are used. The action
ing on the albumen, when the solution will be found to flow | of binitro-naphtkol salts is entirely unknown,and hence their
as smoothly and evenly as the best collodion. If quring the | use should not yet be permitted. To make the confectionery
application the fluid shows any hesitation in covering a par- | cheaper, its weight is increased by sulphate of baryta and
ticular spot, it is only necessary to again breathe upon that | other adulterations.

point, and the difficulty will be removed. -
1. HENRY WHITEHOUSE. GREAT BRITAIN AT THE CENTENNIAL—We are glad to
Ouchy Lausanne, Switzerland. announce that Mr. F. R.8andford, a gentleman of great ad-
hd ministrative abilities, who was Secretary of the Commis-
Parasites in tfne Ton?““ ot Flies, sioners of the London Exposition of 1862, and Mr. Philip
To the BEditor of the Seientific American.

Cunliffe Owen, who had charge of the British delegation to
A few months ago, when examining with a microscope the | the recent Vienna Exposition, have been appointed to take

tongues of house flies, I discovered in the tongues of seve-{charge of their country’s interest at the approaching Centen-
ral a species of worm. In some flies, I found two worms,in | pnjal,

others one, and in others none at all. .0

1f among your subscribers there is any microscopist who
can give some information concerning these parasites, it
would be interesting to many to hear from him. The worms

were found about the spiral glands; they w:re transparent in | mjles, there to be converted into salt by means of the waste
appearance, head and tail being exactly alike. They were| heat from the ovens. The cost of the undertaking will, it
very active in their motions. W. W. W. |5 said,exceed $200,000.

Cincinnati, Ohio.

A BHAFT has been sunk at Lawton, Eng., for the purpose
of pumping up brine, to be conveyed by pipes to the coke
ovens in connection with a colliery,a distance of two or three

SOME of the large sugar manufactories of Paris are now
The Wild Sheep of California. illuminated at night by the electric light oLtained from the

The California species (0vi8 montana) is a noble animal, | Gramme machine. The apparatus requires from 1 to 14
weighing when fully grown some 350 pounds, and is well | horse power, aud is driven from the engine the same as any

worthy the attention of wool growers as a point from which | other piece of machinery.
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A CHINESE PATENTEE.

We herewith introduce the first Chinese patentee to the
American public. Heis a resident of San Francisco, Cal.,
and his invention is a pair of overalls, the novelty of which
consists in forming a gusset or triangular lap upon the
piece of material which comes opposite the corner of the
pocket or other termination of a seam, and then sewing the
lap or gusset down across the seam.

A represents a pair of overalls, In order to fasten the
corners of the pocket and the termination of other seams in
the overalls, a triangular or other shaped piece
of cloth, b, is left projecting from the piece of
cloth opposite the corner of the pocket, and
this small piece, b, is lapped over the corner of
the pocket or seam, and sewn down firmly all
around, so that it will form a gusset for
strengthening the corners of the pocket, and
prevent them from ripping or being torn by any
ordinary strain that may come upon them. This
piece, b, is formed in the proper place when cut-
ting the cloth for the part, so that it forms a
permanent part of one of the pieces of the over-
alls, and is, therefore, much stronger and more
durable than if it were a separate piece sewn
on over the seam. This form of fastening, says
the inventor, also gives the overalls a much
neater and more durable appearance; and the
re-enforcing lap, instead of being a separate
and independent piece of goods sewn to the gar-
ment, is a part and parcel of the body of the
garment, and cut in one piece with it, thus not
only avoiding the necessity of a separate re-
enforcing piece, but also avoiding one seam,
which would be necessary to recure a gusset as
usually cut.

For further particulars address the inventor
as above.

>
Sir Goldsworthy Gurney.

With regret we record the death, at the age
of 82, of Sir 'Goldsworthy Gurney, a man of
considerable eminence as an inventor. He was
the son of Mr. John Gurney, of Trevorgus, in
Cornwall, and was born in 1793. He was edu-
cated for the medical profession. He gave lec-
tures on chemical science at the Surrey Institu-
tion in London. But his career was invested
with peculiar interest for engineers, by his
connection with steam locomotion on common
roads. He constructed a little locomotive,
which worked successfully with ammoniacal
gas, and the results of his experiments were so
satisfactory that he subsequently built a steam
road carriage. In 1826 he ran this carriage
several trips in the neighborhood of London, ascending
Highgate Hill without difficulty. A description of this car-
riage will be found in the seventh edition of ‘‘Lardner on
the Steam Engine,” published in 1840. In 1831 a carriage
built by Gurney, for Sir Charles Dance, ran regularly be-
tween (loucester and Cheltenham, for four months, four
times a day, during which time it carried about 3,000 pas-
sengers, and ran 3,564 miles. Generally the distance, nine
miles, was run in 55 minutes. Gurney invented the oxyhy-
drogen or Bude light, so called from his Cornish residence,
in 1825. He carried out several improvementsin connection
with his system of lighting, among which was an arrange-
ment of retlectors for dispersing the light in gradually di-
verging rays from thelantern, and a ventilating chandelier,
which was also so contrived as to evaporate small quantities
of water for the purpose of keeping the atmosphere of the
room in a salutary condition. The Bude light was tried for
the first time in street illumination on the 10th of January,
1842, at the crossing in Pall Mall at the bottom of Water-
loo place. Itissaid to have illuminated the whole of the
open space in which stands the Athenwzum Club very pow-
erfully, and to have caused the gas lamps to look as dim as
at that time the old lamps at the end of Gower street did to
the gas lamps when established. Gurney likewise devised
the well known stove which goes by his name,and a method
of mine ventila‘ion, which consisted in taking high pressure
steam down the shaft and then allowing it to escape in an
upward direction through a number of jets. In his youth
he was associated with Davies; Giddy, and Trevithick, and
no doubt imbibed from them much of hislove of mechanical
science. Sir Goldsworthy Gurney was a magistrate for the
counties of Devon and Cornwall.

Doing up One’s House.

The principal reason, according to the Saturday Review,
why so many people dread having their houses done up, is
that the object of each tradesman employed seems to be to
make work for some other tradesman. The whitewasher
forgets to cover up the steel grate in the drawing room when
he is doing the ceiling. The housemaid is so busy flirting
with him, and listening to the words of the last comic song
which he is trying to teach her, that she neglects to remove
the fender and fire irons. Grate, fende., and fire irons are
completely spoiled, and have to be sent away and repolished
at considerable expense. The whitewasher also manages to
clog the bell wires so that the bells will not ring. The bell-
hanger must therefore be sent for. He leaves dirty finger
marks upon the cornice where he has loosened the cranks,
and round the china handles where he tries the bells. Per-
haps he breaks one of the handles. It cannot be matched,
so two new ones must be bought, and another tradesman
brought in to put them on. The paper hanger possibly uses

bad size on the wall, and makes his paste of damaged flour;
consequently, when the room is again inhabited, it has a
mysterious but most offensive smell. Perhaps he does not
take thetrouble to remove theold paper before putting on
the new one, in which case pastiles may be burnt and win-
dows opened, but all in vain—the smell will remain. The

painter does not sufficiently rub down or burn off the old
paint before he puts on the new. He sometimes even covers
the old doors with size to save himself trouble and make a

surface.

He is almost always careless with his first coat—a

-
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CHEANG QUAN WO'S OVERALLS,

carelessness he cannot afterwards repair. It is not uncom.
mon, as soon a8 the new paint is quite dry, and has been
under the influence of either sunshine or a hot fire, to see it
starting off in pieces at the slightest touch, and leaving the
light under color visible. If not carefully watched, the
painter will put his pots on one of our best tables, making
on it a fine confused pattern of circles great and small. In
consequence of his carelessness, the polisher has to be called
in. The painter is quite satisfied, having done his part
towards the encouragement of trade. In giving the hall
door a fresh coat, he lets drops fall on the step which no
French polisher or English housemaid could, with any quan.
tity of fuller’s earth, whiten or remove. He walks up and
down the oil cloth in the hall with nailed boots, and gives it
the appearance of having recently recovered from a severe
attack of small pox. His sympathies are with the makers
of oil cloth, not the buyers thereof, so he is rather pleased.
It is not uncommon for a bill to be sent in charging for four
coats of paint when only two have been put on; perhaps in
some cases there may have beenthree thin paintings and a
little chalk mixed with the white lead. Common oak var-
nish will be charged as best copal, and the bad cotton rope
with which the window sashes are mended as best hemp
line. Strange to say there are people who honestly love the
house painter and his paint, who like to be constantly re-
decorating their rooms. Men of supposed taste still have
their hall doors grained in a bad imitation of oak or maple,
and prefer paint on their stairs to stained and varnished
wood. The reason why builders go love paint and varnish is
that it hides bad wood, and insures to them and their suc-
cessors work forever. If some substitute for whitewash on
ceilings could be found which would wash, they would lose
thousands a year. They set their faces against the varnished
papers which some people have adopted, and which are cer-
tainly a h'elp to cleanliness at small cost, as they bear wash-
ing. 'They detest marqueterie floors with rugs, as there are

not then heavy carpets to take up and nail down, and tear
also, a8 we know to our cost.
otz >
Preparation of Washing Blue.

Twenty 1bs. white potato starch, twenty 1bs. wheat starch,
twenty 1bs. Prussian blue, two lbs. indigo carmine, and two
1bs. finely ground gum arabic are mixed in a trough, with
the gradual addition of sufficient water to form a half fluid,
homogeneous mass, which is then poured out on a board
with strips tacked to the edges. It is then allowed to dry in
a heated room until it does not run together again when cut.
It is next cut, by a suitable cutter, into little cubes, and al-
lowed to dry perfectly. They are finished by being placed
in a revolving drum, with a suitable quantity of dry and
finely pulverized Paris blue, until they have a handsome ap-
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The Modern War Ship.

Mr. John Scott Russell, in a recent paper before the Insti
tution of Naval Architects, says: ‘“My personal opinion and
experience have grown steadily towards the conviction that
we should consider a modern war vessel as a mere tool or in-
strument of destruction, not a ship(in the eyes of the sailor,
quite unworthy of the name), a mere floating gun carriage, a
mere floating spear propelled by steam and meant first to
place an cxplosive shell in the enemy, and second to run in-

pearance. The cost is about 12 cents per 1b.

© 1875 SCIENTIFIC AMERICAN, INC

to his side and sink him. If Iam right in supposing that
what I say truly represents modern naval opin-
ion, then we come to a very simple practical con-
clusion. Let us take one big gun, let us give it
the largest bore, the largest shell, the highest
penetrating speed we know how. Let the vessel
herself be considered in tho light merely of a
tloating gun carriage. Let this one large gun oc-
cupy the chief placein the vessel in front of her
engines and boilers and propellers. Let it be as
small a ship as is consistent with high speed, let
it be propelled by high engine power, let it show
very little above water, and let it havea short,
strong, ugly stem to strike the enemy and sink
him.

Not only high speed but admirable dexterity,
and quickness of movement or man(eu\;ring, are
indispensable to this sort of vessol; she must be
low in the water, nearly unsinkable, all her decks
perfectly closed, waves must break over her with-
out harm, she must be steady, quick, and sure.

It may be said that such a ship is hard to find
and hard to make and hard to handle. Certainly
she is hard to work ; but is not all great, noble
work hard, and are not victories always hard to
win ?

If you agree with me in regarding this one
gunboat as the type of an effective instrument
of naval destruction, the next question which
naturally arises is this: When we want two guns,
shall we have a two-gunboat or two one-gun-
boats? The arguments on this point are the fol-
lowing: In many practical cases of experience
we find it prudent to have duplicates; we may
have two pumps where one would do, we may
have two cylinders where one would do, two
screws where one would do, two Doilers where
one would do. My answer is that duplicates are
useful in little things; we cannot afford them in
principals, though we can in subordinate things.
My personal opinion is that two large guns in
two small gunboats are better than two large
guns in one small gunboat. To this rule, how-
ever, I know of exceptions in these two cases:
the large many gunned man-of-war, with central
battery and central armor coating, and the small single great
gunner, Ihave taken extremes, because I think both of
these inevitable and indispensable to England. There is a
third fleet of indispensables—I mean the cruiser. She must
be an ocean steamer, large, long, fast, large gunned, many
gunned, long ranged, steady, easy, good sea boat, carrying
large storeof coal and other stores. She must have great
destructive power, great endurance, great manceuvring pow-
er, and with high speed, power to choose her own enemy,
and her own time and place, and manrer of action. Only
she cannot be covered with armor. Also, she can, if not
absolutely secured, be comparatively well protected by cer-
tain precautions which may be well considered. Letus con-
sider these. 1. Let us put all that wants protection well
under water; let us give protection by armor, if necessary,
in small quantity near the midway armor line; let the whole
ship be in celluiar watertight divisions of contenient, and
even somewhat inconvenient, smallness, but judiciously ar-
ranged so as to be conveniently accessible for good, and con-
veniently inaccessible for harm. By these and many similar
precautions, which I will not here enumerate, the ocean
cruiser may be made the qucen of the scas.

Here then are three classes of ships or fleets about which
we need be in no doubt as part of the fleet of the future.

1. The Man-of- War—Large, fast, enduring, many and
large guns, central battery, perfectly shot-proof, engines,
boilers, and magazine perfectly protected; possessing also
all the protecting precautions of the cruiser, but slower and
heavier; enduring, a hard hitter, and hard to hit.

Have wea fleet of these? How many have we—want we?

2. The Single Great Gunboat.—Long, narrow, low, fast
quick, clever, ugly, and sharp, unsinkable. Of these we
want, not a mere fleet, but a multitude, not numbers, but
swurms, clouds.

Have we swarms of these?

8. The Many Large Gunned Occan Cruiser.—Long, wide,
deep-sided, fast, enduring, quick in her manceuvring, with
destructive power, and smal protection, able todogreat harm
and ready to run great risks.

Have we fleets of these ready for each of the oceans in
which we have colonies, and are certain w0 have war?

'The Suez Canal,

Late reports from  Egypt state that the usefulness of the
Suez canal has become much impaired through the quantity
of sand blown into it at certain places, and which, if not
systematically removed, will soon fill it completely. Al-
ready large vessels cannot pass each other, but are comn-
pelled to wait at the mouths of the canal until the channel
is clear. It is probable that high walls will eventually be
built along the banks of the canal as bartiers agaihst the
aand storms which are so common,
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IMPROVED SHINGLE MACHINE.

We illustrate in the annexed engraving a new shingle ma-
chine, which is adapted to cutting all kinds of wood, and
which can be adjusted to cut shingles of any required thick-
ness. Itis claimed to be free from the irregular and un-
certain motion of the block holders and carriages, which oc-
curs in some other machines of like nature, and also to pre-
vent great waste of lumber. The block holders have a gra-
dually decreasing motion when approaching the saw, and a
rapid return, these movements being imparted through the
eccentric gear on the right of the apparatus. The dogs are
provided with blocks of wood so inserted as to project below
the iron teeth. These extend
downward to the upper surface
of the saw, and act as a guide,
preventing the saw from striking
the iron and also griping the
block after it has become too
thin to be held by the teeth,
thereby saving much timber or-
dinarily wasted.

The block, by its own weight,
falls into proper position for the
next shingle, the accuracy of its
placing not being in any wise de-
pendent upon complicated me-
chanism. The side of the block
is presented to the saw, which,
cutting lengthwise the fibers of
the wood, thus produces the
shingles almost as smooth as if
planed.

The apparatus represented is
a double block machine having
a capacity of from seventy-five
to one hundred thousand shin-
gles per day; as many as one
hundred and twelve thousand
have been repeatedly made, the
quantity depending entirely up-
on the power applied, the quali-
ty of timber, and the skill of the
operator.

The same manufacturers also
make a single block. automatic
machine especially adapted to
cutting up wastein lumber mills, and also an excellent hand
machine suitable for personsrequiring but small quantities
of shingles. Besides these, a special machine is constructed
for producing shingles from 20 to 24 inches in length, and
also a variety of other apparatus relating to the manufacture
of shingles.

Th e device illustrated was patented February 27, 1872.
Further particulars with reference to it, or with regard to
shingle machinery and manufacture, may be obtained by ad-
dressing Messrs. W. H. Hiner & Co., Union Iron Works,
Fond du Lac, Wis.

IMPROVED TANNING PROCESS.

The inventor of the improved tanning process, the appara-
tus for which is illustrated in the annexed engraving, is a
practical tanner of fifty
years’ experience, a cir-
cumstance which pro-
bably will be alone

]into the weakest leach, @, where it passes through the false

the hides during the liming, it is stated, greatly hastens the
process. In order to remove the hair, the hides are placed
within the wheel, C; and while rolling about therein, the
lime liquor continues descending upon them, washing out the
hair through the wheel, and carrying iy against the rack be-
neath, where it is retained, clean and free from knots. The
hides, on withdrawal, are placed in wheel, B, and there
worked out ready for the tan. During the above operation,
a segment of cross slats, placed between the floats on each
wheel, so that the hides drop in the water as the wheel ro-
tates.

While tanning, the hides are again suspended on racks,

WHITE'S SHINGLE MACHINE

M, which may be shifted along from vat to vat during the
process, the partitions, H, being movable for this purpose,
andalso to allow the liquor to tlow while passing through
the series of leaches and tan vats. The weakest liquor is
forced by the paddles of wheel, A, from the new hides, over

bottom, up the hollow partition, over into the next leach,
and so to the last. Thence it returns, by reversing the circu-
lation, back to the fresh pack from the green house.

The racks of tanned leather can be hoisted, as desired, di-
rectly into the loft, and others slid forward to make room
for new ones. A false box, which is inserted in the weakest
leach, may be lifted out and its contents discharged imme-
diately into the wet tan furnace.

In currying, the wheel, A, will be found of much use, as

sufficient to commend
his invention to the fa-
vorableconsideration of
the trade. The im-
provement consists in
connecting the vatsand
suspending the hides in
such a way that the old
liquor from the new
stock is drawn into the
oldest leach. It passes
through and over to the
next, and so on to the
last, where it enters
and circulates through
the oldest stock sus-
pended for tanning, and
finally returns to the
starting point, thus
keeping in constant cir-
culation. At the same
time the old stock is
softened; scoured, and
re-tanned, and the old
ooze is filtered through
the leaches, helping to
strengthen the liquor.

It is claimed that by
this means the leaching
is so effectual as to ex-
tract the strength from
any tanning substance, and that the bark, when placed on
end, will give up its strength with less bloom and gallic acid,
while the hides are excluded from the air.

The hides are first soaked in water, and, if hard and dry,
are softened in the wheel, B. They are then hung length-
wise (if split they are tied together atthe backs) on therack,
F, beneath the wheel, C, for liming. The paddles on wheel,
C, keep the liquor in agitation, while the latter is supplied
from above, through the trough, D, by means of the pump,
E. The constant circulation which is thus kept up among

W

REED'S TANNING APPARATTUS,

the leather, after splitting, may be placed inside, and there
scoured, softened, and re-tanned, emerging with a fair grain
and fine nap an the flesh side in pliable condition, susceptible
to excellent finish At the same time the old ooze is passed
over and saved by filtering in the leaches. Tanned stock is
greatly improved by running through the wheel, and this
without the usual loss in weight.

The invention is claimed to be especially adapted to warm
climates, where tan vegetation grows spontaneously The
refuse, when composted with lime, animal matter, and waste
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from the green house, will, it is said, soon pay the cost o
establishment It is labor-saving, and produces good leather
in the shortest time without necessitating material innova.
tions upon old and well tried processes.

Patented through the Scientific American Patent Agency,
January 5, 1875, to Mr. Harvey Reed, who may be addressed
for further particulars, care Dr. Samuel Hape, Atlanta, Ga.

Relations between Magnetism and the Aurora.

It appears from the scientific report of the Austro-Hunga-
rian North Polar expedition of 1872-4 that magnetic disturb-
ances are closely connected with theaurora ~ While in tem-
perate zones they are the excep-
tion, they form the rule in arctic
regions; at least the instruments
are almost in constant action. This
is the case for the inclination, de-
clination, and intensity needles.

The magnetic disturbances in
the district visited were of extra-
ordinary frequence and magni-
tude. They were closely connect-
ed with the aurora borealis, the
disturbances being the greater, the
quicker and the miore convulsive
the motion of the rays of the au-
rora, and the more intense the
prismatic colors. Quiet and regu
lar arcs, without motion of lighu
or radiation, exercised almost no
influence upon the needles. With
all disturbances the declination
needle moved toward the east, and
the horizontal intensity decreased,
while the inclination increased.
Movements in an opposite sense,
which were very rare, can only be
looked upon as movements of re-
action. The ways and manner of
the magnetic disturbances are
highly interestings While all
other natural phenomena become
apparent to our senses, be it to the
eye, ear, or touch, this colossal
natural force only shows itself by
these scientific observations, and
has something mysterious and fascinating on account of its
effects and phenomena being generally quite hidden from
our direct perception.

The instrument upon which Lieutenant Weyprecht placed
the greatest expectations, namely, the earth-current galvano-
meter, gave no results at all, through the peculiar circum-
stances in which the explorerswere placed. He had expected
to be able to connect the aurora with the galvanic earth cur-
rents. But as the ship was lying two and a half German
miles from land, he could not put the collecting plates into
the ground, but was obliged to bury them in the ice. Now,
ags ice is no conductor, the plates were isolated, and the gal-
vanometer needle was but little affected.

DRIFTING OF ICE.

Lieutenant Weyprecht, of the Austrian Polar expedition,
made the remarkable
discovery that the ice
never drifted straight in
thedirection of the wind,
but that it always devi-
ated to the right, when
looking from the center
of the compass; with
N.E. wind it drifts due
W. instead of S.W.;
with 8. W. wind it drifts
due E. instead of N.E.;
in the same manner it
drifts to the north with
S.E. wind, and to the
south with N.W. wind.
There was no exception
to this rule, which can-
not be explained by cur-
rents nor by the influ-
ence of the coasts, as
with these causes there
would be opposite re-
sults with opposite
winds. Another inter-
esting phenomenon was
thestruggle between the
cold northern winds and
the warmer southern
ones in January, just be-
fore the beginning of the
lasting and severe cold ;
the warm 8. and S. W,
winds always brought
great masses of snow and
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produced arise in the temperature amounting to 76-95° Fah.
within a few hours.
The influence of extremely low temperatures upon the hu-

man body has often been exaggerated; there are tales of
difficulty in breathing, etc., that are caused by them. Lieu-
tenant Weyprecht and his party did not notice anything of
the kind; and although many of them had been born in
southern climes, they all bore the cold very easily indeed ;
there were sailors among them who never wore fur. The
cold only gets unbearable when wind is united to it.
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THE SECRETARY BIRD.

Many and various are the names applied to this extraordi-
nary bird, by the natives of the different countries in which
it is common. By some it is known as the ¢ Devil’s Steed,”
by others as the ¢ Bird of Fate.” We must own that to us
these fanciful appellations are quite unintelligible, nor has
any Eastern tale that we have ever read thrown a light upon
their origin; nevertheless, our unpoetical imagination at
once recognizes the appropriateness of its nickname of the
‘‘ Secretary,” as the crest upon its head, when laid back, looks
most comically like the quill pens which clerks or secretaries
used sometimes to put behind their ears.

Its common name is crane vulture, while it is known to
men of science as the gypogeranus ser-
pentarius. The crane vulture inhabits
Africa, from the Cape to 15° north lati-
tude, and from the Red Sea to Senegal;
it is also occasionally seen on the Philip-
pine Islands. One species is also met
with in Northern Africa. A glance at
the engraving will show that its life
must necessarily be passed almost en-
tirely upon the ground. Its toes are
short, and it can walk so fast that it is
sometimes called the messenger bird.
‘When desirous of flying, it is compelled
to run a short distance and then spring
upward, in order to get fairly on the
wing ; at first it moves heavily and with
difficulty through the air, but after a
few strenuous efforts its flight becomes
easy and regular, and it sweeps lightly
and beautifully aloft, apparently with-
out even moving its broad pinions. It
finds itself, however, most at home up-
on the ground,and stalks over its sur-
face with much dignity.

About June or July furious quarrels
arise among these birds relative to the
choice of a mate, the disputed female
vecoming the prize of the most powerful
of the rivals. The pair build a nest
upon a high tree, using branches and
twigs plastered together with clay. The
shallow interior of the nest is lined with
cotton, feathers, and other soft mate-
rial. It is no uncommon thing for the
branches, of which the outer walls are
formed, to sprout afresh and spread, un-
til the eyrie becomes literally a leafy
bower of great beauty. The eggs are
two or three in number, and about the
same size as those of a goose, But'Some:
what rounder; the shellis either pure white or slightly
marked with little red spots.

Snakes of all kinds are the objects of constant attack by
these birds. When a serpent sees one of thesedreaded ene-
mies approaching, it will rear itself and swell and hiss in
rage and fear; but the bird will spread his wings, forming
with one of them a buckler in front of him, and when the
reptile makes a spring at him the bird will bound about, al-
ways presenting that hard, well-protected wing; and while
the serpent is vainly spending its poison on the thick bunch
of feathers, the foe is inflicting heavy blows on the defence-
less head with his other wing, until, stunned and faint, the
venomous creature rolls on the ground ; the bird then catches
it and throws and dashes it about, finally killing it with his
sharp bill. Then he swallows his victim with great relish,
being in no way affected by the poison it contains.—Home
and School Journal of Popular Education, Louisville, Ky.

THE WARDIAN SYSTEM OF PLANT CASES.

The ferns have long been favorite objects of cultivation
by lovers of beautiful foliage, and their infinite variety
makes them a never ending source of interest. A slight ex-
pense in providing the requisite glass case and a little occa-

AN ST NS 5571,

THE SYDENHAM CASE.

sional attention will provide a very beautiful object of deco-
ration to a home; while the tasteful selection and arrange-
ment of the plants is a pleasing occupation for the ladies of
the household.

‘We publish herewith three designs for fern cases, which
we have selected from the London Farmer, and that journal
gives the following principles upon which a fern case should
be constructed: 1. Have no apparatus or arrangement for
drainage. 2. Make your case as airtight as possible, allowing
for no ventilation. These are very simple rules, and may
seem to mean nothing; but they cover the whole ground,
and, if you wish success to be the result of your labors, fol-
low them.

Cases constructed on different principles from those of the
‘Wardian case are necessary for the culture of other plants.

Why should we provide no drainage? The reason is that
we have no ventilation. If we have no ventilation, or give
no access to the air from outside, we keep the atmosphere in
our case constantly charged with moisture, provided we wa-
ter our plants well at the start. Ferns require, for their
growth, shade and moisture; upon the former, in a great de-
gree, depends the latter. A northern or eastern aspect, where
the morning sun reaches the case, we think is best. As re-

gards moisture, we have the principle of self-support in an
airtight case; for if you allow the sun to reach the case for
an hour or so in the morning, you will find tha‘ the moisture

THE SECRETARY BIRD.

needful for the growth of your ferns is extracted from the
earth; and when evening comes, this same moisture will
condense and fall. Each day, this process of extraction and
condensation takes place, and your plants flourish under a
necessary and sufficient moisture. Now this being the kind
of air we want, we must not, of course, ventilate our case,
and allow it to escape, otherwise the dry air of our rooms

THE WARDIAN CASE AND STAND.

would enter, and the watering of the case become a neces-
sity. This at once upsets all the benefits derived from these
cases. The temperature, also, must be much more even in
an airtight case than in a ventilated one, where the constant
opening and shutting of doors and windows would affect it.
If we have no watering to do, we have no water to run off,
and consequently require no drainage in the bottom of our
case. Now in this airtight principle, we get at the secret.

STOCKING AND MANAGEMENT.

In stocking Wardian cases the amateur will find that al-
most all ferns and mosses will do well in this case. The
study of mosses will repay the lover of Nature, and no-
where can it be so successfully pursued as here, the mois-
ture of the case always keeping them fresh and bright,
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while their growth is rapid. There are few of our green-
house ferns that will not do well under this treatment; the
gold and silver ferns are perhaps the exception; they do not
always attain their full size and beauty in a Wardian case,
but the adiantums, pteris, polypodiums, blechnums, and oth-
ers do well.

In planting a case, do not place the plants too near, nor
use too many of a large size, but put in a few plants and of
a moderate size. Water well after setting the plants out,
and shade the case for a day or two; then give it the morn-
ing sun each day for an hour or two, and your ferns will
soon start. Nothing can be more interesting than to watch

them—the frond pushes its head above the earth, the heat
and moisture of the case have their ef-
fect, and it gradually rises and uncurls
till it reaches its hight, then it expands
into the most beautiful and graceful of
shapes; then what can exceed in delica-
cy and freshness this newly born part?
The lycopodiums grow finely, and spread
very rapidly in the case; small pieces
introduced at regular intervals in the
case will, in a marvelously short time,
double their original size; and if the
pendent roots of the creeping species
are pressed well on to the surface of the
earth, the spaces between the plantsand
ferns will soon be filled up, and a rich
and delicate carpet be produced over the
whole case. For climbers, nothing can
give more satisfaction than ficus stepula-
ta, which can be obtained at all green-
houses. The roots of this plant, which
strike out at every joint, have an adhe-
sive power, and will attach themselves
firmly to the glass in the case, which
renders the growth more rapid and re-
gular. Itisa very interesting plant to
watch; the roots adhering to the glass
allow a free use of the microscope, and
the growth and circulation can- be
studied to great advantage from the
outside of the case.

As to soil, the best mixture for the
growth of ferns and lycopodiums is the
following : Leaf mold, two parts; fresh
sand, one part; gravel, about the size
of a pea, one part; and stable manure,
chopped very fine, one part. Ferns
which grow naturally in dry places can
be arranged on rockwork in the center
of the case, if it is large enough to ad-
mit of it, and those requiring more
moisture should be placed nearer the sides of the case, and
they will get more moisture from the glass, where it de-
posits in great quantities. The spores of ferns can be sown
on the surface of the earth in the Wardian case, and a con-
stant supply of young plants can, in this way, be obtained,
thus enabling the student to watch them in every stage of
development.

It happens that not unfrequently the larve of insects are
introduced in the earth into the case, and hatch out under
the influence of theheat. To provide against this, it will be
found useful and interesting to put in g small sized toad,
and insects will disappear very soon, and give no further
trouble. Toads will live through the winter perfectly well
in this way, and their habits can be studied ; some may be-
come aware, by trying this experiment, that the toad, al-
though not one of the handsomest of our reptiles, is not the
least interesting. Experience will teach many things that
cannot be laid down as rules: let us have the result of such,
and we may hope ultimately to introduce the Wardian case,
which is a most interesting household object, more exten-
sively than at present.

Remember that plants of different natures and require-
ments cannot be successfully grown together;any amount of
management will not produce it, any more than the inhabi-
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THE PRINCESS OF WALES CASE.

tant of the tropics can stand the changes of climate in the
frigid zones.

Compressed Ice,

A writer in Les Mondes sugggests that thin ice from ponds
or small pieces left after cutting blocks from larger bodies
of water, might be stored in a profitable manner, and at the
same time its preservation ensured, by compressing it into
solid blocks by means of any simple press. In localities
where iceis not attainable, snow might easily be treated in

the same way.
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THE MODERN THEORY OF COLOR.

A IXCTURE BY PRESIDENT HENRY MORTON, OF THE STEVEN®
INSTITUTE OF TECHNOLOGY.

In a lecture, recently delivered at the Stevens Institute of
Technology, President Morton explained our perception of
color in accordance with the generally received modern theo-
ries on the subject, which he illustrated by means of many
ingenious and striking experiments. The following is the
substance of the lecture:

Color, physically considered, is synonymous with wave-
length, light being composed of minute undulations or waves,
varying in length from the ;i to the grdo of an inch,
the former being the length of the red, and the latter of the
violet wave. These waves strike the eye with a velocity of
185,000 miles per second. Nearly 200,000 miles of them,
therefore, enter the eye in every second ; and every inch of
these miles contains between 35,000 and 60,000 little waves.
The whole number in a single ray is so enormous that it con-
veys no impression to our minds. Counting five every se-
cond, day and night, it would take about three millions of
years to count what the eye receives in a single second. Yet,
the eye, when perceiving colored objects, not only takes cog-
nizance, in some mysterious way, of these rapid motions, but
even distinguishes their rates of velocity. Between the rates
of motion of the colors at the extremities of the spectrum,
theremight be an infinite number of intermediate rates, and
hence of intermediate colors and shades. Evidently, how-
ever, the eye is incapable of discriminating more than a very
limited number. And this brings us to the consideration of

the eye itself, and the means by which we perceive color.
Fig. 1.

is supposed to be tuned to the reception of color vibrations,
just as the rods of the auditory nerve are tuned to sound vi-
brations. Fig. 3 gives a still more enlarged view of the
rods and cones, showing their peculiar structure much more
Fig. 3. plainly. Each of them is

in communication with a
so-called granule, forming
an enlargement which con-
tains a nucleus. In life the
granules are entirely trans-
: parent.  Professor Max
it Schultze says: ¢ The rods
and cones mast be consi-
R dered the nervous terminal
IR organs of the optic nerve;

in them must take place
the translation of the ac-
tion of light into nervous
action, which process ulti-
mately lies at the founda-
tion of the act of vision.”
On still further magnify-
ing these curious organs, it
will be seen, from Fig. 4,
that even they, minute as
they are, are divided into
still more minute parts.
Whatthe functions of these
ultimate parts are, we can-
not tell ; although we have
reached the extreme end of
the optic nerve, and have seen its wonderful complexity, we
can only reason that the conversion of light into sight must
take place here; but we do not seem to have
approached a knowledge of Aow it is accom
plished by a single step. The whole subject
lies far out in the terra tncognita of Science,
and it is only intended here to state the pro-
blem as it stands at present, and to show

" LEVERAE DiL.

Fig. 1 exhibits the general structure of the eye. It islike
a photographic camera, or dark chamber, with its lens in
front and a sensitive plate behind; only, instead of being
coated with collodion, the sensitive part is a hollow sphere,
covered with a delicate network of nerve structure, called
the retina, which it is well worth our while to examine a
Fig. 2.

little more in detail.

Fig. 2 shows the layers of the human retina magnified 400
times. There are -no less than ten of them, all of which,
with the exception of the two terminal ones, are made up of
nerve tissue and connective substance. Asthe figure stands,
the light enters from the bottom. The vibrations communi-
cated to the nerve substance finally reach the ninth layer,
where experiments, which it would take too long to describe
here, have led investigators to believe that the sensation of
sight is located. This layer, called the ‘‘ rods and cones,”
from the shapes assumed by the optic nerve substance there,

through how tangled a jungle the path of
knowledge lies in this direction.

Passing now from the anatomical considera-
tions of the subject, we will examine the
theoretical view proposed by Thomas Young,
and more fully developed by Helmholtz. Ac-
cording to this theory, the eye perceives origi-
nally but three colors or wave lengths, and all
the other colors and shades known to us arise
from the compounding of the primary ones
in the eye. Accordingly, we assume that the
eye has three sets of nerves—one affected by
red, another by green, and a third by violet.
In other words, the nerve for red is tuned to
vibrate to red waves of light, just as a tuning
fork is set in vibration by communicating with
a body sounding its note; and so with the oth-
er nerves. Each of these nerves, however, is capable of being
affected, though in a much inferior degree, by colors be-
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Fig. 4.*

longing tothe others. Thus the red nerves would be some-
what sensitive to green waves, but would perceive them as a
faint red. If, for example. we look at blue light, whose
rate of vibration is intermediate between green and violet,
it will affect the green and the violet nerves, producing a
mixed impression, which we call blue.

Let us try and prove this. If blue is to the eye sim-
ply the result of a combined impression of green and violet,
then, by exciting both the green and violet nerves by means
of the corresponding colors, we ought to get a perfect im-
pression of blue; butif the eye recognizes blue as a distinct
thing, then a mixture of green and violet light will give the
impression of something not identical with blue.

The lecturer then threw two disks of light on the screen,
one violet and the other green; where they overlapped the
result was a beautiful blue, as represented in Fig. 5.

Fig. 6.
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Similarly red and green disks of light, thrown on the
screen, produce the compound impression we call yellow
(Fig. 6).

It may be asked, however: Is not blue, being an interme-
diate wave length between green and violet, in fact their
true average and equivalent? To show that this is not the
proper manner of considering the question, it is only neces-
sary to look at themanner in which waves combine. In the

* We are indebted to Messrs. Wm. Wood & Co. for the electrotypes of
cuts Figs. 2, 8, and 4, from Stricker's great work on ** Histology."*
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engraving, Fig. 7, we have two waves, one twice as long a-
the other, and below them is their resultant, obtained as fol-
lows: Both waves, starting at A, pass up in the same direc,
tion ; their combined effect is therefore equal to their sum

which is represented at the point, I, below; again, at the
point, C, the effect of the motion of one curve below the
axis, A X, is diminished by the motion of the other above the
axis; the resultant point being their difference in hight, and
on the same side of the axis as the greater. This point is
represented at J. By combining, in like manner, all the cor-
responding points of the two curves, the resultant curve,
given below, will be produced, and this curve certainly does
not look like the average wave of the two, being, in fact, a
very different kind of motion from either of its constituents.

But, to follow out the consequences of Young’s theory, al-
though white light, as we know from the prism, is composed
of all colors, the eye directly perceives but three of them.
Therefore if we take these three colors and present them at
once to the eye, the effect ought to be white.

Fig. 8. The lecturer then threw on the
screen disks of green, red, and violet,
by means of three lanterns. Where
all three overlapped, the result was
white; where red and green com-
bined, the result was yellow; and

where green and violet combined, the
d result was blue; thus satisfying the
requirements of Young’s theory (Fig.
8).

The lecturer then proceeded to prove these important re-
sults by other means. When an image is presented quickly
to the eye and then withdrawn, the eye retains the impres-
sion for a short time after the actual image has ceased to ex-
ist on the retina. This is the phenomenon known among
physicists by the name of persistence of vision. To illue-
trate this property, which was soon to be employed in eluci-
dating the theory of colors, a series of dots, moving forward
and back like shuttles, was thrown on the screen. As the
velocity of their motion was increased, the impression made
by each of them, at every part of its course, remained on
the retina long enough to allow it to come around again and
refresh the memory, thus seeming to describe continuous
wreaths of light. A very beautiful effect was produced on
the same principle by having a large revolving disk, with
globes in different positions with regard to hoops painted up-
on it, illuminated with flashes of intermittent light produced
by revolving before the source of light a disk of pasteboard
with a number of slits cut radially on it. The large disk
seemed to stand still and the balls to roll through the hoops
with great rapidity.

Fig. 9.

The principle of the persistence of vision may be applied
to obtaining the blending of colors upon the retina, by pre-
senting them in quick succession to the eye. Professor Rood's
chromatrope is an instrument for effecting this. It consists
of a disk of glass, clear at the center, opaque in the shaded
parts, and colored green and violet, as indicated by the let-
ters in Fig. 9. On revolving this disk rapidly, there was an
outer zone of green and an inner zone of violet; but between
them, where, by its revolution, green and violet are present-
ed successively, the impression of green remained long

enough for that of violet to combine with it in the eye and
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to produce a zone of blue. Disks with other combinations of
colors were also shown.

The most striking effect of the lecture, however, was pro-
duced by means of a very ingenious invention of Professor
Morton. He calls it the ‘“ chameleon top,” and its construc-
tion is well worth studying. An opaque disk, with W (Fig.
10) for a center, is made to revolve before a lantern by means
of the large pulleys, M and P. It hasro axle, but is in fric-
tion gearing with the little pulleys, « = . In this opaque

disk, there is a transparent one, W R B, composed of seg-
Fig. 10.

ments of white. red, and blue glass, as shown in the engra-
ving. The transparent disk, moreover, is set in the other
one loosely, so that its motion may be suddenly checked by
means of an elastic pad, E P, while the large disk is in full
revolution. By this means the center is shifted from one
color to another. Now let us see the result of that. When
the instrument is at rest, nothing appears upon the screen,
except a very unpromising disk divided into three portions.
But the moment it begins to revolve, the colors blend in va-
rious ways, forming rings of ever changing hues, which suc-
ceed each other like those of the most gorgeous pinwheels
of pyrotechnics. Suppose the disk revolves with its center
in the white, then the blending of colors in each zone can be
studied from the circles of Fig. 11; Fig. 12 represents the

Fig. 11. Fig. 12.

effect when the center is changed to blue, and Fig. 13, when
it is shifted into the red. The dotted portions of the zones

are those seen by persistence of vision. Now, by means of
rapidly pressing the elastic pad against the projecting rim of
the transparent disk, there is a constant shifting of centers.
Fig. 13. -and -the result is an infinite va-

= riety of splendid effects.

There is still another way of
proving the theory of color. By
throwing on the screen the in-
tense light obtained by burning
mercury, and by burning steel
in theelectric arch, the eye does
not distinguish them; but by
passing these lights through a
prism, they are proved to con-

In fact, it would be all the

tain very different elements.
same to the eye, if only the three primary colors existed and
no others, for the result would be the same ; when combined
they would form white light.

Now, how do we know that the primary colors are red,
green and violet, and not red, yellow, and blue, as we were
taught years ago, and as Sir David Brewster maintained? An

experiment will answer this question. If red, yellow, and
blue are the primary colors, then green must be a mixture of
yellow and blue. According to Young’s theory, however,
yellow and blue are equivalent to white ; because by them we
excite all the nerves, yellow being ejual to red and green,
and blue being equal to green and violet. If Brewster is
right, blue and yellow light will make green; if Young is
right, they will make white. The lecturer then threw the
two colors from two lanterns on the ncreen by means of
colored glasses. The result was white. The same result
was obtained with the chromatrope.

How does it come, then, that blue and yellow paints mixed
produce green, as every child knows?

The color of paints isdue to the light passing through them
to the paper and reflected from the paper under them. Now,
white light passing through blue paint is robbed of every
color except hlue, green and violet; passing through yellow
paint, it is robbed of all but yellow, red, orange, and green.
Green, therefore, is evidently the only color that both are
agreed in transmitting through them. The same effect is
produced by taking the very glasges, blue and yellow, whose
combination just produced white, and allowing the same
white light to pass through both, instead of having separate
sources of light. The resultis green, because the combined
glasses cut off every other color.

There is another property of the eye with regard to the
perception of color, which must not be overlooked. Like all
other organs of the body, the eye is easily fatigued. If we
look at red light for a long time, the nerves vibrating with
it become so tired that they cease to act; if now the red is
suddenly withdrawn and white substituted, the other two
sets of nerves, namely, the green and violet, either act alone
or are but faintly seconded by the red; and the consequence
is we do not see white at all, but a shade of green. This was
strikingly shown by an experiment. Two lanterns, side by
side, threw on the screen, one pure white light, and the other
red. Atter the audience had looked at it awhile, Profes-

sor Morton placed himself in such a position as to cast
two shadows on the screen; one of them was red, of
course, but where only white light fell the shadow was blue
green. On substituting green light for the red, the shadow
falling on the white part of the screen looked red. This is
the principle of contrast in color, which many an artist has
no doubt carried out in practice witkout suspecting the
cause. As an illustration of a well known emnect of contrast,
the Professor threw on the screen a piece of statuary, and
then gave it a background of green foliage by means of an-
other lantern, the effect of which was to endue the statue
with a warm tint of red.

In conclusion, the lecturer remarked that he did not wish
to convey a false impression when speaking of certain im-
perfections of the eye. ‘‘ Helmholtz, one of the most emi-
nent physicists of the day, has used an expression with re-
ference to the subject, which, when quoted alone, without
the general spirit of the context, might convey the idea that
he considers the eye as a bungling piece of workmanship
unworthy of any skillful optician. Any candid reader who
peruses the whole article will find that this is as far from
the meaning of the author as it is from the fact. Discrimi-
nation between wave lengths is not only not the true office
of the eye, but would be quite inconsistent with its varied
and indispensable functions as an organ of vision. It is per-
fectly true that the eye, as a spectroscope, is a very poor in-
strurfient ; but who, when gazing at the glories of a crimson
sunset, at thé beauties of a variegated landscape, or the
blended roses and lilies of a pretty face, would exchange his
eyes for a pair of the finest spectroscopes that ever left the
shop of the most skillful physicist ?”’ C.F.K.

How American Workmen Live.

A recent annual report of the Massachusetts Bureau of
Statistics contains some interesting facts touching the wages
and manner of living of working people in that State. It may
be assumed we think, that in no State of the American Union
is the average situation of the working man any better, but,
if any different, will be found rather below than above that
of Massachusetts.

The statistics, upon which the facts given are based, were
gathered by personal visits of the Bureau officers in all parts
State, and were obtained from the workmen in all branches
of skilled and unskilled labor. Complete returns were ob-
tained from 397 families, and the condition of this number
is presented in detail, as shown in the following example:

CARPENTER.

Annual earnings of father (American), $760, being an
average of $2.43 cents per diem, paper currency.

Condition : Family numbers five, parents and three chil
dren from three to ten years of age: two go to school. Have
a tenement of five roomslocated in a good neighborhood with
pleasant surroundings. The, rooms are well furnished and
the parlor carpeted. Have a sewing machine. The family
dresses well.

Food: Breakfast, hot biscuit, butter, meat or eggs, cake
and tea ; dinner, bread, butter, meat, potatoes, vegetables,
pie; supper, bread, butter, sauce, cake, and tea.

Rent........ ..... .. $132.00 Fish....... .... $10.00
Fuel................ 87.00 Milk..... eeee. 17.90
Groceries........ 846.22 Boots and shoes. 26.30
Meat............. ..o 80.50 Clothing........ 50.00
Dry goods............ 19.84 Religion........ 10.00
Papers............... 8.00 Sundries......... 13.24
Cost of living........ SGO0H00 6000000066600 ceeen... 760

All of the statements are presented with this same de.ail,
and give a picture of the home economies of the State that
is both interesting and instructive to all wage laborers. By
these statements it is shown that five families out of 397 in-
vested in furniture and carpets; 264 families, or 66 + per
cent of the whole number, expended an average of $9 yearly
for books and newspapers; 84 per cent paid society dues,and
the same percentage devoted money to religion. Of the 397
families, 11 4+ per cent have pianos or cabinet organs; 34 +
per cent have sewing machines, and, in addition to thislabor-
saving article, many possessed wringing machines, as will
be found by reference to the family statements; 52+ per
cent had one or more carpeted rooms, in many instances, as
stated in the individual presentations, the entire tenement of
five or six apartments being carpeted; 264 per cent paid
ratesfor church pews.

Of the 142 families in which the father was the only
worker, the average income was $723.82. Of the 255 fami-
lies in which the wives or children assisted, the average in-
come was $784.88. The average income of the families of
skilled laborers (including overseers) was $823 60, while of
unskilled laborers’ families $687.05 formed the average in-
come; and of the total expenditure of the 897 families, 58
per cent was required for subsistence, 14 per cent for cloth-
ing, 16 per cent for rent, 6 per cent for fuel, and the balance
of 6 per cent was devoted to sundry expenses.

From the statements and tabulated returns,the Bureau has
drawn the following conclusions:

As regards earnings: That in the majority of cases work-
ing men in the Commonwealth do not support their families
by their individual earningsalone; that the amount of earn-
ings contributed by wives, generally speaking, is so small
that they wouldsave more by staying at home than they
gain by outside labor; that fathers rely, or are forced to de-
pend, upon their children for from one fourth to one third
of the entire family ear: ings; that children under 15 years
of age supply, by their labor, from otie eight to one sixth of
the total family earnings.

As regards expenses: That, judging from the proportion-

ate outlay for dress, as regards entire expenses, there is no
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evidence that the working men we visited, in obedience to
fashion,indulge in an excessive or disproportionate expendi-
ture; that, from our investigations, we find no evidence or
indication that working men spend large sums of money ex-
travagantly or for bad habits: that, a3 regards subsistence,
rents, and fuel, the working men’s families which we visited
paid therefor larger percentages of their income than do
working men’s families, with like incomes, in Prussia and
other European countries; and that, as regards clothing and
sundry expenses, our working men’'s families paid therefor
smaller percentages of their income than do working men's
families, with like incomes, in the countries mentioned
above.

As regards manner of living: That, among the families
visited,those containing the greatest number of child workers
occupy the most crowded rooms and the inferior class of
tenements; that about three quarters of the working men's
homes which we visited are in good condition as regardws
locality and needful sanitary provisions, but that nearly one
half of the unskilled laborers live in the inferior tenements
that the working classes of Massachusetts, judging from our
investigations, are well fed ; that,as fur as our investigations
extended,our working men are, on the average,well and com-
fortably clothed; that their manner of dress is, at least,
capable of most favorable comparison with that in foreign
countries; that a large proportion of the skilled working
men visited have sewing and other labor-saving machines in
use in their families; and that, as evidences of material pros-
perity to a certain extent,significant numbers of the families,
the aid of child labor being fully allowed, own pianos or
cabinet organs, have carpeted rooms, and maintain pews in
church.

As regards savings: That more than one half of the fami-
lies visited save money ; less than one tenth are in debt, and
the remainder make both ends meet ; that without children’s
assistance, other things remaining equal, the majority of
these families would be in poverty or debt; that savings, by
families and fathers alone, are made in every branch of oc-
cupation investigated ; but that in only a few cases is there
evidence of the possibility of acquiring a competence, and
in those cases it would be the result of assisted or family
labor; that the higher the income, generally speaking, the
greater the saving, actually and proportionately; that the
average saving is about three per cent of the earnings, and
that, while the houses of the working men visited compare
most favorably with those in foreign countries and other
States of the Union, yet in certain of the United States
working men have better opportunities for acquiring homes
of their own.

From these conclusions, it is asserted that, while the wage
system enables a minority of the working men to maintain
themselves and families comfortably by their individual ex-
ertions, in a majority 6f cases they have to have aid from
wife or children to accomplish this result.

Pneumatic Railway Signals,

At Wilmington, Del., the Philadelphia, Wilmington and
Baltimore Railroad Company has recently put down,on trial,
a new railway signal and gate system. Along or between the
tracks,or under the road, a pipe is laid, 2 inches in diameter,
in which compressed air,85 1bs. to the inch pressure,is carried.
‘When the train moves out of the depot,the locomotive strikes
a lever; and at the first street which the track crosses, a
gong or bell is set ringing,to warn persons that a train is ap-
proaching, and a gate extending across the street descends
to within two feet of the ground. The gate remains closed
until the train has passed. The locomotive then strikes an-
other lever, when_another bell is rung, and another gate a
square ahead is closed; and the gate behind the train is
caused to rise to its place, and tha crossing is left free. In
this manner every train that passes through a city is made
automatically to fence itself in, as it were, by closing and
opening gates over each street,one or two squares in advance
a8 may be desired.

When the train starts, by its striking the lever already
described, a danger signal is instantly thrown around at
right angles to the track behind the train,and another a mile
ahead of it. When this one is reached another lever is struck,
and the last mentioned signals are thrown back to their
former positions, showing the first mile to be clear; and
the two other signals, one behind and one a mile ahead of
the train, are exposed, and so from mile to mile along the
whole road. At every point of its progress a train is thus
between two signals, one to warn trains coming toward it,
the other to warn trains following it.

The Way to Get Along.

Twenty clerks in a store, twenty hands in a printing office
twenty apprentices in a shipyard, twenty young men in a
village—all want to get along in the world, and expect to do
so. One of the clerks will become a partner, and make a
fortune; one of the compositors will own a newspaper, and
become an influential citizen; one of the apprentices will be-
come a master builder; one of the young villagers will get a
handsome farm, and live like a patriarch—but which one is
the lucky individual? Lucky? There is no luck about it.
The thing is almost as certain as the rule of three. The
young fellow who will distance his competitors is he who
masters his business, who preserves his integrity, who lives
cleanly and purely, who devotes his leisure to the acquisition
of knowledge, who gains friends by deserving them, and
who saves spare money. There are some ways to fortune
shorter than this old, dusty highway; but the staunch men
of the community, the men who achieve something really
worth having, good fortune, good name, and serene old age,

all go in this hard,dirty road.—Hzchange.
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DECISIONS OF THE COURTS.

Supreme Court of the United States.

peal from the Circuit Court of the United States for the
istrict of Ohio.—October Term, 1874.]

HENRY J. REEDY, APPELLANT, ¥8. GEORGE S8COTT.

Mr. Justice Clifford delivered the opinion of the court:

The surrender of a patent to the Commissioner is an act which, {n judg-
ment of law, extinguishes it. Itis a legal cancellation of it; and hence
the patent can no more be the foundation for the assertion of aright, after
the surrender, than could an act of Congress which has been repea]e&; and
it has trequently beendetermined that suits pending which rest upon an act
of Congress fall with the repeal of it. Antecedent suits depend upon the

atent existing at the time they were commenced, and unless it exists and
s in force at the time of the trial and judgment, the suits fail.

‘Where a suit in e%uity under a patent is pending at the time of the reis-
sue,a supple:mental bill setting up the reissued patent is not a proper plead-
ing to revive such a suit, as nothing can be recovered, either as damages
or profits, for the infringement of the surrendered patent.

he infringement of the reissued patent becomes a new cause of action,
for which, in the absence of any agreement or impiied acquiescence of the
re;}gondent, noremedy can be had except by the commencement of a new
suit.
But where the complainant, having reissued his patent pending a suit,
set up this fact in a supplemental bill, all the Rroofs in the case being tanen
thereafter, and neither the respondent nor the court helow made any ob-
jection to the irregularity of the pleadings, the irregularicy was also dis-
regarded by the court on appeal.

‘Where the defence against a reissued patent isthat it is for a different
invention from the original, it cannot be aoubted that the latter may be
the subject of reference, asto a repealed statute, to aid in the construction
of the new patent issued upon the corrected specitication.

[ George E. Pugh for appellant.

No counselappearedforrespondent.]

Recent Dmerican and Lorveign Latents,

Improved Electro=Magnet.

Mark A. Rice, Pentwater, Mich.—This invention consists of mak-
ing a number of electro-magnets with one coil, by introducing any
part of each of several bars into a coil of insulated wire while other
portions are outside of the coil. One leg of each of several U-shaped
bars will be in the coil, and the other legs out along the exterior, or
the wire may be coiled around the parts which connect the legs,
leaving the two legs out, so that they project radially from the ends
of the coil. By this plan each magnet is obtained nearly as strong
as it would be if the others were not inclosed, and a much greater
magnetic force from a given coil or given force, with less battery,
power is produced.

Improved Apparatus for Cutting Goods on Bias,

Salomon Mayer, New York city.—This invention consists of a
table with one or more knife-grinding bias slots, in counection
with an adjustable treadle-acted clamp piece and adjustable gage
pieces, which are set to the required width and angle of the bias
strips, for cutting a suitable number of layers at the same time.

Improved Medicated Beer.

Robert W. Tavenner, Bay City, Mich.—The invention consists in
a novel method of preparing beer so as to deprive it of its intoxi-
cating property, while its tonic and curative character is preserved
in its integrity. It is thus made especially soothing to the nervous
system, toning it up and eradicating neuralgic tendencies, while the
blood is gradually purified and enabled to perform its normal func-
tions with regularity and efficiency.

Improved Method of Bleaching Cane Juice.

John M. Lescale, Paincourtville, La.—This invention relates to
certain improvements in apparatus for bleaching sugar cane juice,
and it consists in a vertical box or tank divided into compartments
by means of shelves, in combination with a vertical revolving shaft
provided with spirally arranged wings revolving in said compart-
ments and alternating with the shelves. The juice is admitted to
the tank from the top, and, falling upon the revolving wings, is dis-
persed by centrifugal force in the form of a spray through the de-
colorizing sulphurous acid with which the tank is filled; and being
collected upon the sides of the tank and top of the first shelf, it
trickles to a central opening in said shelf, and drops upon the re-
volving wings in the second compartment for a repetition of the
dispersing process. Any number of compartments with the shelves
and alternating revolving wings can be used that may be desirable
to wholly decolorize the juice. The spiral arrangement of the wings
upon the revolving shaft induces a current of sulphurous acid from
the generator, and the said gas is forced directly upward through
the falling spray of the juice, thereby securing the most thorough
impregnation of the juice with the gas, and consequently the most
perfect bleaching.

Improved Door Check.

D. Gundelfinger, Jefferson City,Mo.—The invention relates to the
means patented by the above, October 13, 1374, to prevent the door
knob from striking the wall paper, and consists in a novel con-
struction of the slide and case, and in placing an adjustable stop
over the short arm of the lever.

Improved Shoe Brush,

Andrew McElrath, 191 Duane Street, New York city.—This is a
blacking brush provided with circular cavities, connected by a
groove, to receive the implements required in the operation of pol-
ishing boots or shoes. A lid or cover is secured to the back of the
brush by hinges, and, when closed, by a locking catch and spring.
The back is provided at its respective ends with deep circular cavi-
ties, to receive and hold the wetting brush and blacking box, the
handle of the former resting in the groove joining said cavities. A
shoe horn is placed beneath the box, and its handle, which has a
cleaning brush, also projects into the same groove. A groove is
also formed on each side of said central groove, one to receive a
button hook, the other a cleaning tool. A plush hat brush isap-
plied to the outer side, and a mirror to the inner side of the lid.

Improved Ralilroad Signal.

Colonel Robert L. Kilpatrick, Springfield, 0.—The invention con-
sists in the use of a double treadle with clutch mechanism, so that
the bell is struck or other alarm given simultaneously with the dis-
play of the signal whenever a train is approaching the station.
When, however, the train is going from the station, the treadle is
rendered automatically inoperative.

Improved Combined Potato Digger and Cultivator.

Henry W. King, Canaan, N. Y.—This invention relates to certain
improvements in potato diggers, and it consists in the combination
of a seriesof S-shaped revolving digging fingers, with a second ser-
ies of olearing fingers, and a pivoted inclined shaker table consist-
ing of slats: the said digging fingers lifting the potatoes and dirt
from the hill, and the clearing fingers passing between the diggers
and transferring the potatoes and disintegrated clods to the in-
clined table, which, being agitated by the unevenness of the ground,
allows the dirt to pass through the slats and the potatoes to be de-
livered at the rear of the table. It also consists in the peculiar con-
struction of the digging and clearing fingers, and in the devices for
throwing the operating mechanism in and out of gear.

Improved Boot and Shoe.

‘Wm. Myer and Henry Freiburg, Quincy, Ill.—This invention re-
lates to certain improvements in boots and shoes, and it consists in
a wooden heel and shank whose upper surface forms a part of the
bottom of the shoe, the upper and counter being attached to the
outer surface of the shank, and in a groove around the heel, and the
whole secured and combined with an outer sole which extends the
whole length of the shoe and covers both the sole and shank. The
said outer sole extends also around the groove in the heel to pro-
tect the edge of the counter, and, while adding to the strength of
the shoe, adapts the same to receive & superior finish,

—A
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Improved Awl,

Sylvester A. Smith, Muscatine, Iowa.—The invention copsists in
a shoemaker’s awl so constructed as to render entirely unnecessary
the bristle usually employed on one end of the waxed thread. This
is accomplished by making notches in the awl near the end, said
notches being reversely inclined.

Improved Revolving Fly Brush.

John Gilliford andJohn M. Hoffman, Spruce Hill, Pa.—This in-
vention relates to certain improvements in fly brushes. It consists
in a clock spring and spur gear contained within a suitable case,
which may be mounted upon legs or a pedestal, according to the
character of the work to be performed, the said gearing meshing
with a pinion upon a vertical shaft journaled in bearings in the
casing. A vertically adjustable sleeve of peculiar construction re-
volves with the vertical revolving shaft, and is held in position by a
locking stud that engages with notches in the said shaft. In said
sleeve are detachably fastened radial arms of peculiar construc-
tion which carry brushes that, in revolving,act as a noiseless escape-
ment for the clock gearing; and the revolving shaft is provided with
a binding screw and spring, which operate as a brake to regulate
the speed of the brushes.

Improved Bath Tub.

Asa C. Brownell, Brooklyn, N. Y.—This invention relates to cer-
tain improvements in bath tubs; and it consists in the peculiar ar-
rangement of parts whereby is constructed a combined plunge and
sitz or foot bath in one and the same frame ; and it further consists
in the combination with the two compartments of the tub of a sin-
gle overflow pipe.

Improved Ice Pitcher.
. Louis Evans, Pittsburgh, Pa.—This invention relates to certain
igprovements in ice pitchers; and it consists in the combination
with the pitcher of an inner casing to contain ice, having a detach-
able perforated cup in the bottom thereof, containing filtering ma-
terial which eliminates the dregsand sediment from the ice, and
leaves the water to be used perfectly pure and clean.
Improved Magazine Fire Arm.

Reuben S. Chaffee, Springfield, 111.—This invention consists of a
hollow metal stock, in which revolves on journals the magazine
containing tubes, in each of which is contained a cartridge driver,
which is held in position by notched openings in the tubes. At the
back end of the magazine are pins, corresponding in number to the
tubes, for revolving the magazine. Below the magazine lies the
loading bar, on which are ranged lugs, for carrying the cartridge
drivers forward. At the back end of the loading bar is a stop plate,
in which is a spring cam. These, with the pins, both permit and stop
the revolving of the magazine. A hook on the loading bar commu-
nicates with the breech block, and imparts its motion to the loading
bar. On the under side of the gun is the breech block, to the front
of which is attached a finger to hold the cartridge in position asit is
moved forward. Above this,in a closed space in frontof the maga-
zine, is the cut-off, with spring, for forcing the cartridge forward of
the breech block.

Improved Cotton Cleaner.

George W.McCauley, Pleasant Plains, Ark., and Wm. L. Crowson,
Memphis, Tenn.—The invention consists in the improvement of
cotton cleaners by combining with a thresher a suction fan, so ar-
ranged as to draw air in at one part of the machine, take all the
dust and light impurities from the cotton as it is thrashed, and dis-
charge it on the outside of the gin house.

Improved Table Slide.

James O. Frost, Towanda, Pa.—This invention relates to certain
improvements in extension table slides, and it consists in a plate
having hook-shaped extremities which grasp the frame pieces, an
extension or tongue in between thehooks, which moves in a groove
in the frame pieces, and a dovetail extension upon the outside,
which forms a rigid connection for the plate to the frame pieces
without the use of screws.

Tmproved Wagon End Gate.

Samuel C. Myers, Pana, Ill.—This invention consists of an end
gate, which is attached to the body by a lateralspring bar with end
catches that lock into a rec:ss of the side board, and a recess of an
outer gate hinged to the opposite side board. The end gate is quickly
taken off by pressing the spring catch back and swinging the side
gate into open position, which allowsthe ready detaching of the end
gate from the opposite side board.

Improved Revolving Rack for Holding Stockings.

Daniel K. Wertman, Shenandoah, Pa.—This is an improved device
for suspending socks, stockings, or other goods from a revolving
rack, which revolves on an iron pin in the base, and stands on the
counter, or in any suitable position, for exhibiting the goods.

Improved Brick Machine,

Edward Deshler, Allentown, Pa.—This machine is made double, or
to turn out brick from eachside, the grinding and tempering mills
and the brick molds being duplicates of each other. The parts of
the machine are supported by a properly constructed frame, in the
two end portions of which frame the clay is ground, elevated, and
tempered, and delivered into the pressing cylinder, which latter is
supported by the central frame. A bar scrapes the bricks from the
ends of the plungers as the mcld recedes, and leaves them on the
brick board. The plungers are carried back and forth by the mold
plate, and form the bottoms of the molds when the clay is pressed
into them.

Improved Mill Spindle.

William Elliot, Williamsford, Canada.—This isan improved device
for suspending the millstone above the water wheel shaft without
raising and lowering the wheel with it, so that the adjustment of the
upper stone to the exact position required for grinding it may be
readily accomplished, and a perfectly horizontal position and
smoother running of the stones obtained.

Improved Dental Plate.

Jonathan N. Clark, Bradford,Vt.—This consists of a wedge-shaped
rim of soft rubber on the incer edge of the plate, form ng a cushion
against the gum while preserving a perfect vacuum.

Improved Cultivator.

Perry F. Landphere, Mazon, (Morris P. O.,) Ill., assignor to himself
and Deloss Jones, same place.—This cultivator cultivates two rows
at a time, and can be readily adjusted to cultivate a sing’'e row, or
may be used as one or two single row cultivators.

Improved Lamp Burner.

James Curzon, Darien, Conn.—The flat wick tubes are arranged
at the base in two parallel planes, so that the wick may be raised
and lowered by straight paralle: ratchets. The tubes twist from the
ratchets upward to the top, so that they are radial to a common
center thereat, and thus expose both the wide sides of all the flames
to view. The filling tube is provided with a spring-closing valve, to
be opened by pressure on it by the nozzle of the can, and Lo close
self-actingly when the nozzle is taken away.

Improved Organ=Stop Action.

Frederick M. Brush, Potsdam, N. Y.—The stops are arranged
to be pushed out or pulled in by hand, in the usual way, and,
besides, are provided with a lug on two sides, to be acted on by the
arms of the shaft to be pushed in, and by the arms of the shaft to
be pushed out. The pedal may be arranged to be worked by the

feet, hands, or knees, as preferred.
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Improved Adjustable Reclining Lounge.

Emil Bartels, New York city.—By means of this invention, the
head of a sofa or lounge may be easily and quickly adjusted to any
desired inclination ; and, when fixed, the same is held securely in
place.

Improved Greem Cormn Cutter.

William J. Potter, Mount Lebanon, N. Y., assignor to himself and
Robert M. Wagen, same place.—Each pair of knives is attached to
an adjustable frame, and the frames are placed at right angles with
each other. The two knives of each pair form an oval opening.
These openings are placed at any angle with each other which will
allow the krives to cut all the corn from the cob. The knives are
gaged to split the kernels; the first pair cut less than the next,
while the last pair cut the kernels clean from the cob, and the cob
is forced out through the opening at the end of the machines. The
inner ends of a plunger and rod are made concave, to enable them
them to embrace the butt of the ear. The ears of corn are fed in
by hand, one or more at a time, and every stroke of the plunger
cleans the corn from the cob and divides the kernels into two or
more pieces, according as the knives may be graduated.

Improved Skate.

Reginald H. Earle, St. John, Newfoundland.—This invention
simplifies the construction of the skate for which letters patent
were granted to the same inventor, September 15, 1874, to enable it
to be applied to any kind of a boot or shoe. By turning the screws,
arms may be moved out and in, to adjust them to the width of the
boot sole to which the skate is to be attached; and by moving a
plate forward the arms will be moved inward, to clasp the edges of
the boot solc and secure the skate to it. By moving the long arm of
alever outward, the sliding plate is moved forward, which releases
the skate from the boot; and by moving the long arm of the said
lever inward, the sliding plate is moved to the rearward, clamping
the skate to the boot.

Improved Dumping Car.

Robert Roberts, Pattenburg, assignor of one half his right to
Nathan S. Wyckoff, Clinton, N. J.—To the frame is attached a
block, upon which the forward end of the car body rests, and to
which it is secured while being filled and moved. The body of the
car, a little in the rear of its center, is attached to a cross plate, to
the under side of which are attached lugs in which work journals
on a cross head of a bolt. The bolt passes down through a hole in
the center of a washer and in the center of the circular recess in
a plate, and through a tubular projection formed upon the lower
side of the plate. The car body is turned when it is desired to dump
the load at the side of the car and a guard block keeps the said car
body steady while being turned. The tail board is secured, when
closed, by a drop bolt, which slides up and down in keepersattached
to said tail board, and is pivoted to a lever which is pivoted to the
tail board. The free end of the lever raises the bolt and unfastens
the tail board, when it will be pushed out of the way by the load as
it slides from the car body. The tail board may be raised out of the
way, for convenience in loading the car, by swinging it either
inward or outward into a horizontal position, and then sliding the
upper arms of U straps along the suspending keepers.

Improved Gas Engine.

Pedro Vera, Bogota, United States of Colombia.—This is a hollow
cylinder, hermetically closed, having pipes connecting it with
pumps for introducing air, and a pipe for exhausting it, and con-
taining a strong hollow gun cylinder, divided at the middle by a
strong partition and open at each end, the partition having a hole
through its center through which a long piston rod carrying a disk,
so arranged that the ends of 8aid gun cylinder will be alternately
closed and opened as it moves forward and back. The apparatus
being arranged, a certain quantity of mixed hydrogen and oxygen
gases, in the proportion of two atoms of the former and one of the
latter—the quantities for forming water—will flow into one of the
gun chambers. At the same time, a current of electricity will be
caused to enter the gun chamber, into which the gas flows, by the
wire of said chamber being brought into contact with the wire of
an electric machine to ignite and explode the mixture by a spark,
and form water. By the heat generated in the chemical action, the
the water produced will be instantaneously converted into steam,
which will force the piston from the gun chamber last exploded, so
as to change the valves and the wire connections, and cause the ac-
tion to be repeated in the other chamber,and soon. At each stroke
of the piston a quantity of air will be introduced into the cylinder
by the pumps, which will be heated by the heat evolved by the
chemical action and expanded so that it can be utilized as a motive
power, being conducted to the engine.

Improved Car Coupling.

William Green, Hyde, England.—Two laterally swinging hooks
are supported by rear springs and pivoted on pins attached to the
cars. To the pivoted pins is attached a lever by intervening rods.
A pin holds the rod rigidly to the hook. An automatic spring
coupling is thus produced, which may be uncoupled by one of the
levers.

Improved Compress,

Auguste A. Lelid¢vre, Chatou, near Paris, France.—This consists
in arranging between two wadding sheets a layer of mucilage made
of Irish moss. The whole is, by desiccation, transformed into a
sort of pasteboard, which can be cut out by means of scissors into
square, rectangular, or other bands. This compress is liable to
readily be softened by water being applied thereto, and yet pre-
serve its mucilage. It can be used as an advantageous substitute
for the poultice, the compress linen and binding bands being
employed as usual.

improved Needle Book.

Frederick Swan, New York city.—This is a book-like case, the
covers of which are covered inside with cloth suitable for sticking
the needles, and padded. The cloth is divided into sections for the
different sizes and styles of needles, and numbered accordingly,
with a partition to prevent the needles of one side from interlock-
ing with those of the other.

Improved Sectional Bucket Pump.

George W. Burr, East Line, N.Y.—This consists of a bucket made
in sections,which are so constructed that they pack tightly together
when the bucket is raised, and loosen or contract when it is low-
ered, the same being connected with the plunger rod by means of
a cup.

Improved Eggz Beater.

Martin Cline, Chicago, Ill., assignor to himself and William J.
Cline, same place.—To the cylinder and piston, ordinarily used with
a perforated bottom for egg beating, the inventor adds a down-
wardly-tapering nozzle, downwardly-decreasing reticulated dia-
phragms, and a rest having bottom notches. By this improved con-
struction,the accidental dislocation of the diaphragms is prevented,
and the beater held firmly against the bottom of the dish into which
the eggs are broken, while egg substance is more gradually drawn
up and less crowded in its passage upward.

Improved Clothes Pin.

Otis F. Porter, Bridgeport, Conn.—This clothes pin is of two par-
allel strips, having a bevel at each end, an intermediate elastic
block, and an embracing wire around strips and block. The wire
and block have sufficient elasticity to allow the strips to separate

and then clamp the clothes line.
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Buginess and Levsonal,

The Charge for Ingertion under thie head i8 $1 a Line.

Sewing Machine Needles—12 for 50c., any sizes,
any machine, best quality. Geo. P. Bent, Chicago, Ill.

Agricultural Implements, Farm Machinery, Seeds,
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y.

Magic Lanterns, Stereopticons of all sizes and
prices, for Parlor Entertainment and Public Exhibitions.
Payswell on small investment. Catalogues free. McAl-
ister. Man’f’g.Optician, 49 Nassau St.,N. Y.

Models for Inventors.—H. B. Morris, Ithaca,N.Y

A Situation Wanted by an Engineer of Stationary
Engine. Address H. Williams, East Arlington, Vt.

‘Wanted—Priced Catalogues of Iron Fountains,
Statues, &c. E. L. Ransome, 10 Bush St., San Francisco.

The Philadelphia ¢ Sunday School Times” says of
Geo. P. Rowell & Co., of Ncw York: ‘‘They are the most
enterprising,prompt,systematic and reliable Advertising
Agents with whom we areacquainted. We havehad some
most satisfactory dealings with them in some extensive
advertising plans in our business,’*

Wanted—Foreman to take charge of Machine
Shop; must be well posted in modern Saw Mill Machinery
and Steam Engines. Permanent situation and good sala
ary. References required. Smith Elkins Manufacturing
Company, Sherbrooke, Prov. of Que., Canada.

For Sale—The entire Patent or State Rights for the
best Boiler Flue Cleaner in use. Address Jacob Arm-
bruster, Petroleum Center, Pa.

Best Silk and Cotton Magnet Wires. Frank S.
Mead & Co., Providence, R. I.

M’f'rs of small, profitable, saleable, patented
goods, needing pecuniary assistance and a driving gene-
ralagent,please addrcss E.E. Roberts,119 Liberty St.,N.Y.

Wanted to hire, for six months, with privilege of
purchase, a small Iron Planer, 4 or 5 ft. bed. Henry
Whitney, Box 97, Rahway, N. J.

Gilman Sample Vial, with Scales, $12; without,
$10 per Gross. Agents wanted. R. d’Heureuse, P. O.
Box 395, New York.

Mechanics, send immediately for a set of tables
you cannot do without. Price 25 cents. E. B. Knight,
Manayunk, Philadelphia Co., Pa.

Wanted—Foremdn in an Agricultural Machine
Shop. Reference required. Address Harris Manufac-
turing Company, Janesville, Wis,

English Sparrows Wanted.
Draper, Oswego, Kan.

For the Original Skinner Portable Engine (im-
proved), 2 to 8 H.P., address L. G. Skinner, Erie, Pa.,
late Skinner & Walrath, Chittenango, N. Y.

Stamps for Live Young Men—The American
Burglar Proof Key Fastener. Send 25c. for Sample. C.
E. Dayton & Co., Meriden, Conn.

A 2 Horse Steam Engine and Boiler, in complete
running order, for sale cheap. W. Campbell, 87 Center
Street, New York.

Every MetalWorker should have a Universal Hand
Planer. Address J. E, Suitterlin,60 Duane St., New York.

Saw Ye the Saw ?—$1,000 Gold for Sawmill to do
same work with no more power Expended. A. B. Cohu,
197 Water St., New York.

A Rich Gold Mine Discovered for Agents Selling
very desirable new Patent Articlgs for hougekeepers and
others. G. J. Capewell, Cheshire, Conn.

English Agency.—A gentleman,with bestconnec-
tions in England and highest references here, would un-
dertake to represent a company or firm manufacturing
goods suitable for the British markets. Those willing to
offer liberal inducements may address Agency, care
“Scientific American,’”’ 37 Park Row, New York.

For Sale—A new patent for a Cross-Cutting Ma-~
chine, the best in the market. Can be seen in operation
124 Goerck St., New York. Inquire for Geo. Marshall.

For Sale—A lucrative patent on Christmas Tree
Candle Holders. Address Wm. Ulrich, 49 Montgomery
Street, Newark, N. J.

Soap Stone Packing in large or small quantities.
Walrus Leather Wheels for polishing any Metals.
Belt Studs for fastening Leather or Rubber Belts.
Baxter Wrenches for difficult corners.

Greene, Tweed & Co., 18 Park Place, New York.

Three Second Hand Norris Locomotives, 16 tuns
each; 4 ft. 8} inches gauge, for sale by N. O. & C. R. R.
Co., NewOrleans, La.

For Sale—Factory. Two Stories, 36x80—Engine
and Boller, 40 horse power—Shafting, Steam Dry House,
Sheds, etc. Lot, 340x220 ft.. Good chance for manufac-
ture of cheap furniture or agricultural implements.
Hardwood lumber in abundance and cheap. Address,
for particulars, Sayer & Co., Meadville, Pa.

Agents.—100 men wanted ; $10 daily, or salary-
selling our new goods. Novelty Co., 300 Broadway,N.Y),

Thomas’s Fluid Tannate of Soda never fails to
remove Scale from any Steam boiler; it removes the
scale-producing material from all kinds of water; cannot
injure Boiler, as it has no effect on iron; saves 20 times its

cost buth in Fuel and repairs of Boller; increases steam-
ing capacity of Boller; has been tested in hundreds of
Boilers; has removed Bushels of Scales in single cases.
It 18 in Barrels 500 1b., 3 Bbls. 250 1b., ¥ Bbls. 1251b..
Price 10 cents per 1b., 1ess than ¢ price of other prepara-
tions, and superior to all others. Address orders to
N. Spencer Thomas, Elmira, N. Y.

For Tri-nitroglycerin, Mica Blasting Powder,
Electric Batteries, Electric f'uses, Exploders,Gutta Per-
cha [nsulated Leading Wires, etc., etc., etc., result of
seven years’ experience at Hoosac Tunnel, address Geo.
M. Mowbray, North Adams, Mass.

For Sale—Valuable Manufacturing Property;
commodious buildings; driving-power, shafting, belting,
etc; good order. Great sacrifice. For description, ad-
dress ‘¢ The Cosmos,’’ St. Charles, Mo.

Faught's Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
303 Cherry St., Philadelphia, Pa. Send for Circular.

Price only $3.50.—The Tom Thumb Electric
Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
giving alarms, and various other purposes. Can be putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 246 Canal St., New York.

Zero-Refrigerator with Water Cooler. Best in
the World. Send for Catalogue. A. M. Lesley, 221 W.
23d street, New York.

The Lester Oil Co., 183 Water St., N.Y., Exclusive
Manufacturers of the renowned Synovial Lubricating Ofl.
The most perfect and economical lubricant in existence.
Send for Circular.

Wash Stands, New Styles, Marble Tops, can be
used in any situation. Prices very low. Send‘for a cata-
logue. Balley, Farrell & Co., Pittsburgh, Pa.

Send for Circular of a very Superior Boiler Feed
Pump. D. Frisbhie & Co., New Haven, Conn,

Send pricesto H. C.

The Baxter Steam Engine, 2 to 15 Horse Power.
Simple, Safe, Durable, and Economical.
¢ The Best are always the Cheapest.’’

Over One Thousand in use, giving entire satisfaction.
Address Wm. D. Russell, 18 Park Place, New York.

Engines, 2 to 8 H.P. N. Twiss, New Haven, Ct.

Diamond Carbon, of all sizes and shapes, for
drilling rock, sawing stone, and turning emery wheels,
also Glaziers’ Diamonds. J.Dickinson,64 Nassau St.,N.Y.

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck, New Haven, Conn.

Genuine Concord Axles—Brown,Fisherville,N.H

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

Hydraulic Presses and Jacks, new and second
band. Lathes and Machinery for Polishing and Buffing
Metals. E. Lyon, 470 Grand Street New York.

The “Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers. signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings. Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 246 Canal St., New York,
Makers. Send for free illustrated Catalogue.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 28 Cornhill, Boston, Mass.

Hotchkiss Air Spring Forge Hammer, best in the
market. Prices low. D. Frisbie & Co.. New Haven, Ct.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.

Temples and Oilcans. Draper, Hopedale, Mass.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Mechanical Expert in'Patent Casés. T.D. Stetson,
23 Murray St., New York

All Fruit-can Tools, Ferracute, Bridgeton, N. J.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

T. C. physician.—G.S.
W. will ind a recipe for paste that will not sour
on p. 219, vol. 30.—L. S. will find a recipe for French
polish on p. 11, vol. 32.—H. H. can tin cast iron by
the process described on p. 362, vol. 31.—H. V.
will find full directions for tempering steel in the
early chapters of ¢ Practical Mechanism,” and for
constructing a small furnace on p. 235, vol. 32.—
G.W. P. will find directions for making a battery
for plating on p. 202, vol. 3. A good alloy for
castingsis described on p. 104, vol. 24.—W. M. will
find a description of water filter on p. 251, vol. 31.
—J. D. will find directions for hardening tallow on
p. 201, vol. 4.

(1) J. E. J. says: 1. Please explain the fol-
lowing: ¢ A round hole, the size of the lens, was
made in each, the meniscus being contracted to 34
inch, and the eye glass to ¥4 inch diameter.” A.
If alensisbad,the edge zones are cut off by a stop
or diaphragm. 2. What would be the power of
a telescope made as directed, with a meniscus ob-
ject glass of 1inch diameter and 48 inches focus,
with an eyepiece (plano-convex) of 1inch focus?
A. Forty-eight. 3. Which would be better, the
above, or an achromatic object glass of 2 inches
diameter and 30 inches focus, with a plano-convex
eyepiece of 1inch focus? A. Theachromatic.

() J. E. J. asks: What will be the power
of a telescope with an achromatic object glass of
2inches diameter and 36 inches focus, and a plano-
convex eyepiece of 1 inch diameter and 2 inches
focus? I wish to make the best telescope of which
the cost shall not exceed $10. The above lenses
will cost $8 or $9; are they as good as I can expect
for the money ? A.Yes. Power, 18. See previous
answers for construction of eyepieces.

(8) W. A, asks: At what distance will the
most powerful telescopes observe any moving ob-
ject? A. Under the most favorable circumstances,
about 190 times as faras it can be seen without the
aid of an instrument.

(4) W.S. H. says: I wish to make a tele-
scope of sufficient power to view objects 1 or2
miles off. Will the following glasses do? Object
glass of 3 inches diameter, 20 inches focus, achro-
matic; 3 double convex lenses, 1inch in diameter,
set 134 inchesapart, constituting the eyepiece. A.
This is a bad form of telescope. The objeetive is
of too short focus for the aperture, and the erect-
ing eyepiece performs better with 4 lenses than
with 3. See No. 48, September 26, 1874, and consult
our optical answers for a year or two back.

(5) T. &Co. ask: We have a large lens, di-
ameter 3% inches. It isscratched, and needs re-
polishing. How can we doit? A. The scratches
on your camera lenses will very slightly lengthen
the necessary exposure. It would not pay to re-
polish them.

(6) R. H. S. says: 1. Please say what par-
ticular advantages there are in periscopic specta-
cles over plano-concave for near-sightedness? A.
The periscopic give a larger field of view. 2.
What is polarized light ? A. Light waves split in
two so that one ray vibrates in one plane and the
other in a plane at right angles thereto. This is
effected by a bundle of thin glass plates or by a
Nicol’'s prism. 3. Is there any other method to
produce the achromatic effect in lenses than by
combining flint and plate glass lenses? A. The
outstanding aberrations of a combination such as
a microscopic objective are corrected by the oppo-
site aberrations of the back lens and of the eye-
piece. 4. Whatisa good work on optics? A.Silli-
man's ¢ Physics,” though not very recent,contains
the best optical formula forachromatism. Atkin-
son’s ““ Ganot” isatrociously deficient in this re-
spect.

(7) A. S. asks: If a cistern is 11 feet in di-
ameter and 9 feet deep, how many gallons will be
its contents? A. Multiply the square of the di-
ameter by 5875 times the hight, to find the con-
tents in U. S.gallons.

(8) J. B. C. says: I have, for this last 25

years,on every Saturday evening turned thein-

nerside of my engine belt outside, let the engine
run slow, and washed the belt well with warm wa-
ter and soda, applied with cotton waste. Next,I
take a piece of sheet metal and scrape well the
belt,next wash with clean warm water,and dry
off. I collect the waste oil from the shafting,and ap-
ply to the belt as much of it as possible. The wash-
ing must be done as quickly as possible 80 as not
to dissolve the glued parts. Ilet the belt stand on
the pulleystill Monday, then give another scraping
and turn the belt asbefore. I keep the pulleys very
clean. I have long been surprised at the economy
I have effected, with verylittle trouble. I havenot
bought a new belt for the last ten years. There is
an engine next me, 14x36 inches (mine is 12x36). I
have nearly double the shafting and belts, and my
neighbor cannot run with lessthan 38 1bs. of steam
when all the belts are on the loose pulleys. Mine will
run at full speed with 5 1bs. A. These suggestions
will be appreciated by our readers. One must be-
gin with a first class belt, made in the best man-
ner, and use considerable judgment, in following
the practice of our correspondent.

(9) D. L.C. asks: What causes the diurnal
motion of the earth? A. The vortical movement
of nebulae, cyclones, and eddies is produced by
streams of particles meeting from nearly opposite
directions.

(10) F. W. M. asks: 1. Is  lap on the slide
valve %6 on one end, or is it 3§ on one and ; at the
other? A.On one end. 2. What is meantby the lon-
gitudinal and curvilinear seams of steam boilers?
A. Longitudinal, in the direction of the length ;
curvilinear, around the shell. 3. Does the crank
of a steam engine move six times as far while the
piston is making the first inch of the stroke, as it
does while it is making the middle inch, and a lit-
tle over twice as far while it is making the second
inch,and a trifie over 13§ times while it is making
the third inch? If so, does the same variation ap-
ply to all engines regardless of length of crank?
1s there any rule by which to find the distance the
piston moves while the crank is describing a cer-
tain part of the circle? A. It depends upon the
relative length of connecting rod and crank. You
will find a table giving the desired information on
p. 164, vol. 32. See also Auchincloss’ treatise on
¢ Link and Valve Motions.”

(11) C. W. S, says: You state that the dif-
ference between high and low pressureis that in
one the steam is condensed, in the other it is ex-
haustedinto the atmosphere. A claims that the
one in which the steam is condensed is the high
pressure. Isheright? A. No.

How farcansound be heard and words be un-
derstood through speaking tubes? A. Several
hundred feet, so far as our experience goes.

(12) L.R. B. asks: 1. What power, as usual-
ly rated on steam engines, is required to drive a 17
inch surface planer on thin soft wood? A. From
5 to 6 horse. 2. What is needed to drive a 15 inch
circular saw in 6 inches of soft wood? A. From
12 to 15. It isto be observed that these estimates
are for driving the machines up to their capacity,
so that the powerrequired can be reduced consid-
erably if less work is done by the machines. 3.
‘What is commonly used to thin printer’sink? A.
Soapis veryoften employed.

(13) T. McK. says: I have a small camera
obscura with a double convex lens, and I find that
itdoes not give a distinct picture of objects at un-
equal distances from the camera at the same time.
For example, when an object 12 feet distant is dis-
tinctly shown, another 16 or18 feet distant is indis-
tinct, and vice versa. 1. What combination of
lenses is necessary to produce a distinct picture of
both objects at the same time? A. You should fo-
cus on the foreground, and put a cardboard stop a
couple of inches in front of lens, diminishirg its
aperture. 2. What combination of lenses is used
in photographing landscapes? Isthereany differ-
ence between a landscape and portrait combina-
tion, and, if so, whatisit? A. See answer No. 59,
February 27, 1874.

(14) J. C. says: I have a cranberry patch of
2acres. Itisflooded with water early in Novem-
berannually. The dam is made of swamp dirt,and
(at the outlet) is 7 feet in width by 6 high. The
wateris 3 feet in depth at the place of drainage.
For the past two seasons a box made of plank
without bottom has been made for the water to
pass through in summer, and this box closed with
dirt in winter, and made in the most thorough
manner; but the frost elevates the plank and the
water breaks away underneath, and the vines are
drained of water. The question is, is there any
method of inserting anything, that it may hold wa-
ter? A. Tt is difficult to prevent such action in
very cold weather.

(15) E. E. W. asks: 1. How can I, having a
lens of 16'7 inches radius on one side, calculate the
radius for the other side,to make a lens of any re-
quired focal length? A. To find the principal fo-
cus of double convex lenses whose refractive in-
dex is 1'5 : Divide twice the product of the radii by
their sum. Quotient=focus for parallel rays. 2.
How can I make it a double convex of 11'5 inches
focal length? A.Second surface,d inches radius of
curvature.

(16) J. S. asks: What width of flat belt
will convey the same power as a 34 round belt
running in properly grooved pulleys? A. About
2 inches.

‘What will be the centrifugal force in 1bs. of ten
iron balls weighing 1 1b. each attached to a wheel
two feet indiameter and running at a velocity of
3,000 revolutions per minute? A. The centrifugal
force in lbs. is found by multiplying the weight of
the body in pounds by the square of thenumber
of revolutions per minute, and by the radius of
the wheel in feet, and dividing the product by
2,935.

(17) D. W. asks: What is meant by horse
power of engines? A. Horse power is a technical
term for a unit of work, in a minute, equivalent
to 33,000 foot pounds in that time.
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(18) M. R. asks: Does a crank pin turn on
its axis when an engine isat work? A. No.

How is beeswax bleached? A. There are seve-
ral processes: exposure to the air,treatment with
chemicals, treatment with steam. See p.299, vol.30.

How can I tan sheep skins when they are very
dryand old? A. See p. 233, vol. 26.

(19) F. G. P. says: You said in a late issue
that the cylinders of the Great Eastern were 14
feet long. Will you please tell me if they were
oscillating? A. Yes.

(20) G. S. C.says: If C. B. F. will take the
precaution to moisten the contents of the porous
cups with the sal ammoniac solution while packing
the carbons, he will be able to obtain a current as
soon as the circuit is closed. I have two similar
cells in which the peroxide of manganese used was
in a fine powder,and the coke was likewise in pow-
der, but a little coarser.

(21) W.E.H. asks: What work on electricity
is the best in all its details? A. De la Rive’s works
are probably the most comprehensive upon the
subject.

22) T. M. Jr., ¥. P. L., J. A. T.,and others.
—The phenomenon you observed was unusually
beautiful. Parhelia and bands of light passing
through the sun are attributed to refiection from
ice prisms which fioat, up to an inch in diameter,in
summer air currents, above % mile high. Any
change in the temperature and density of the air
alters the path of the rays and inverts or distorts
images like a speculum polished while unequally
warm.

(23) W. A. S. asks: How shall I wash
nickel, precipitated in nitric acid, by adding cyan-
ide of potassium? A. In water. 2. How shall 1
insulate a copper wire above the junction with the
copper plate in the bottom of a Callaud battery
cell? A. With gutta percha. 3. What materials
are used in making silver and gold solutions for
plating with ? A. See No. 26, p. 218, vol. 32.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On Kaolin.
N.W. B.

On the Number Seven. By J. D. L.

On a Boiler Explosion. By H. W. G.

A 1so enquiries and answers from the following .

W.H.—S.C. H.—A.J.K.—L.M. W.—-F.N.—J. T. O.

—F.P.B.

By J.T. A. H, by W.C. K,, and by

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given. +

Enquiries relating to patents, or to the patenta-
blity of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
& would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of enquiries analogous to the following
are sent: “ Who makes hydraulic motors for sew-
ing machines? Who makes springs for propelling
street cars? Who sells the best emery for grind-
ing glass? Who sells artificia) stone? Who sells
iron work for aquariums? Who sells mangles?
Who publishes a paper printed in phonography 7"’
All such personal inquiries are printed, as will be
observed, in the column of “Business and Per-
sonal,” which is specially set apart for that pur-
pose, subject to the charge mentioned at the head
of that column. Almost any desired information
can in this way be expeditiously obtained.

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week ending

March 23, 1875,
AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

Alr, compressing, H. J. BafleY....coeeereeennnnnnns
Amalgamator, J. Rutherford........... .
Ammonia, manufacturing, F. M. Lyte..
Ash can receptacle, L. F. Winter.......

Atomizer, C. P. Janes (1) 6,345
Awning, window, A. W. Redgrove. vees 161,274
Bag fastener, J. A. Danfelson........... ..c....... 161 209
Bale tle, R. Terrell..........c-..... 161,074, 161,177, 161,178
Barrel making machine, J. Martin................. 161,251
Basins, setting, J. Stevenson....... . 161,291
Battery, galvanic, J. Leiter.. . 161,246
Bed bug trap, J. L. Hawkins. . 161,032
Bedstead, cot, O. Howe ........ . 161,234
Bedstead fastening, W. Merritt . 161,141
Berth,swinging, J. Michel......... . 161,051
Binder, temporary, H. A. Behn, Jr. ... 161,198
Bird cage, L. Reichert............. ... 161,275
Bird cage hook, J. Comly........ . 161,200
Bit brace, C. H. Stockbridge, (r)... . 6,356
Bit stock. H. C. Hart............. ... 161,031
Blind stop, L. Jermain ............. ... 161,125
Boller, agricultural, F. N. Mitchell. . 161,260
Boller covering, E. W. Smith....... .. . 161,168
Boiler, sectifonal stem, Sanborn & Shaw........... 161,161
Bolt for safe, vault, and other doors, J. Sargent.. 161,283
Bolt, kink, L. Pentz 161,150
Book rest, R. S. Grummon... ... 161,026
Book support, R. T. Stoddard ... ......... ... 161,203
Books, rounding and backing, G. L. Bailey ... 161,089
Boots, crimping leather for, C. B. Long... ... 161,247
Bottle filler and corker, G. H. Ferry... ... 161,107
Box scraper, A. W. Tuckerman...ce....coeveeeennees 161,181
Bronze liquid, R. C. Oehmler. .......ccevee.vee.... 161,148
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Burner, gas, C.E.Ball...
Burner gas, T. Haley...
Butter worker, W. Johnson
Butter worker, A. H. Reild

. 161,048
. 161,276

Calendering printed sheets, Kivlan & Wood. 161,242
Car axle box, J. N. Smith.... ... . 161,070
Car axle lubricator, J. S. Eggleston ... 161,017
Car coupier, I.T. Sherrill.......... . . 161,185
Car coupling,D. Rower.. . . 161,096

Car coupling, R. A. McKanna .
Car coupling, Miller,Rogers,& Force
Car, sleeping, C. E. Lucas...
Car spring, G. F. Godley.
Car starter, D. D. Hardy..
Car starter, G. A. Huse.
Car wheel from tram roads, A D. Griffin.
Cars, etc. gong for_street, B. P. Finnell
Carding machine, J. Mason... ...
Carriage bow rest, W. E. Yeager.
Carriage,child’s,C. H.Amidon......

. 161,255
161,259
161,249
161,115
161,080
. 161,042
. 161,228
... 161,109
... 161,252
... 161,189
.. 161,086

161,040

Carriage seat back, A. F. Hubbell.......... ......

Casting chilled mold hoards,etc., G. K. Smith ... 161,169
Chain, ornamental. C. Thiery.......ccevvevevennnnss 161,297
Chalr and lounge, convertible, H. Willgohs....... 161,081
Chair rounds, maklpg, J. W. Millet . ............ 161,144

... 161,258
... 161,232
. 161 196

Charcoal burning retort, F. O. Matthiessen.
Check rower, V. Horne .
Cheese vats, heater for, L. A. Sunderland. .
Chinch bug destroyer, J.Cochran, Jr.... . 161,099
Churn, G. P. Herudon 161,230
Churn, H. A. SIM{80D.... teoevverenrienrenenne. veee 161,166
Cigar molds, charging, N. Dubrul. ... 161,015
Clock case, H. J. Davies......... ... 161,211
Clothes pin, W. H. Mayo.. ... 161,188
Clothes wringer, F. & M. Way . 161,309
Coal hod, C. F. Barager 160,995
Coal,etc. hoisting and conveying,Stancliff & Green 161,175
Compound, scouring, M. Mayer 161,139
Concrete, straw, F. B. Howard... ... 161,038
Cooking vessel, steam, E. P. Bates.... .. 161,092
Oopy, penmanship, C. AlleD......ccevveniiernnn o .. 161,192
Corset, abdominal, H. G. Emery... . 161,018
Corsets, manufacturing, H. G. Emery... '161 019
Cotton chopper and scraper, R. McRae.
Cradle, folding, Reichard & Fisher.

Cultivator, L. C. Boberts.... .....cceeeunuene
Cultivator, disk harrow, 8. G. Rundall
Cultivator, wheel, W. P. Dale...............
Curling iron, L. Wilkinson..... cesecseetecnens sessee
Curtain fixture, A. H. Knapp .
Cutlery handles, attaching, O. W. Tnft........‘ .....
Cutter head, A. W. Slayton........ccc...
Demijohn case, C. Newman........
Dental plates, forming, Hearson & Moseley .
Diggingroots, etc., C. M. Lurkin...........
Draw bar spring case, J. Turner
Drill bit, T. P. Farmer............
Drillcoupling joint, oil,C. B. Wiser
Drilling machine, rock, J. A. Beamisdarfer.
Dryer,J. E. Register... ...c.ccevvvnnnnn
Electrotypes, seamless moldfor, M. Joyce.......
Elevator, hay. E. V. R. Garduner......
Elevator, water, W. Walter
Enameling moldinge, A. C. White..
Engiue hydraulic, W. L. Smith.
En cine,road, G. T. Ellis....
Ensine,rotary, H. Cottrell. .
Engine, rotary,G. T. Ell8...cccceveeee.. 161,218
Enging and calender trunnion, T. Hill, (r) 6,344
Engines, valve for, G. M. Githens............. .... 161,025
Envelope machine, W. Lid lell 161,183

.. 161,217
. 161,207

Envelope opener, La Blanc and St. Pierr 161,128
Excavator, A. Goodyear...... teesseeserettcecionnns 161,221
Excavator, M. Phillips ceerenaes verreee 161,270
Fence, farm, A. N. Moore.. . 161,261

... 161,194
... 161,112

. 161,267
... 161,807

. 161,117
. 161,118
. 161,191
161,314

Filter, C. Andersen............
Finger nail trimmer, V. Fogerty.... “ee
Firearm, breech loading, W. F. Parker..
Flrearm, breech loading, B. C. Watson..
Firearms, lock for, D. G. Hadley.
Fire escape, T. P. Forsyth......
Fireplace, W. P. Abendroth......
Fishing reel, Winans and Whistler....

Fluid thief or pump, J. Hitchens... 161,036
Food, preserving, D. Snedeker...........cccceuuuuny 161,072
Fruit jar, P. F. Darche.......cccovevuivnnenes ennens 161,210
Furnace for gas retorts, D. Davison. ... 161,212
Furnace, hot air, J. W. Crary'....... . 161,208

Furnace, hot air, J. H. Shoemaker...
Furnace. puddiing, E. Wood
Furnace, steam boiler, J. C. Hoadley.
Furnace bottom, W. Small..........

Furnace chill, J. L. Pennock.....
Furnace water bridgebosh, J. C. Longland..
Gas. charging water with,H. H. Dunham..
Gas, {lluminating, W. H. St. John..
Gas purifler tray, A. J. Tewksbury..
Gas works, dip pipe of, A. Thomson.

161,167
. 161,28
... 161,135

. 161,216
161,078
. 161, 9%
. 161,298

Gas wrench, 8. B. H. Vance........ ... 161,182
Generator, steam, J. A. Miller. ... 161,238
Gold, etc., from ore, M. Laflin....... . . 161,129
Governor, water wheel, A. Woodworth............ 161,084

Graln, crushing, C. C. Washburn......
Greenhouses, fumigatorfor, T. Shaw.
Guns, barrel for shot, J. B. Tubbs

Guns, carriage for fleld, Franklin & Richards.....
Guns, reamer for shot, F. A, Deland........ . 161,214
Harrow, revolving, J. Phillips...... .. 161,057
Harvester, C. W. Levalley.. . ... 161,132
Harvester, corn, W. T. Orr... ... 161,149
Harvestercutter, G., J. E.and M. Vanfossen..... 161,078
Harveste., potato, A. J. Davis 161,011
Harvester rake, M. F. Gibbs ... ... 161,220
Harvester rake, J. Rynearson (r) 6,344
Hat binding, paver, D. L. Shepile . 161,067

Head lights, lens tor, H. C. Felthousen (r). .. 6,348
Hood, Brugger and Christophe................. ... 161,003
Horsestopping apparatus, Laubsen & Woerle..... 161,181
Horse clamp or patch, G. S. Knapp ...... cereenee 161,045
Hose, fire,J. V. D. Reed............... . 161,272, 161,273
Icemachines, condenser for, A. Jas. . 161,287
Ice pick,W. C. Russell...... cerienaes . 161,282
Indicator, station, J. D. Smith, . 161,171

Ironingboard, M. P. Moore... . 161,058

Key check, J. J. De Barry (r).. .. 6,842
Keyring, N. Stafford........ ... 161,174
Kiln, brick, D. P. Guise.. . 161,027
Knitting machine, E. P. Curtiss... ... 161,008
Knitting machine, circular, E. P. Curtiss.. . 161,009

Knife, corkscrew, and shield, J. S. Jenness veeees 161,124
Ladder, extension, J. M. Davis.....
Ladder, step, W. L. Potter..
Lamp collar, F. J. Seymour
Lamp stand, E. Bacon..... cosraes
Lamp wick, H. Halvorson .
Lampblack, apparatus for making, J. Howarth... 161,0:9
Lantern, signal, Foote and Gilman................. 161,021
Leather, compound for coating, J. Carmody...... 161,308
Leather dressing machinery. N. O. Lounsberry.. 161,046
Leather, etc. graming, A. W. Perrin........... ... 161 269

. 161,029, 161,118

Scientific merican,

Lock for doors, etc.,H. Winn..

[APRIL 24, 1875,

cesnancinns 161,31¢

Lock,seal, Gale and David... .. 161,028
Lock, time, D. Moore . . 161,052
Loom shuttle, Rollason and Brown......... ceeee.. 161,061
Marble, etc., artificial, W. Burnet.... . 161,005

Matchbox,J. KnoX........coue oot

Metal, tool for turning, C. Cummings.
Milk testing process, A. Middaugh..

Millstone bush, S. Bernheisel....

. 161,1%
.. 161,007
. 161,142
.. 161,000
. 161,05

Millstone dress, Carvill and Caven.. .

Miter box, H. Dittenhafer . .. 161,014
Mowing maclrine, J. Garﬂeld . 161,04
Mowing machine, J. P., F. E., and 0. E. Lord . 161,186
Music box, C. Pafllard . 161,035
Musical {instrument string,J. B. Hamilton . 161,226
Nails, forging, S. S. Putnam.........coovvveeeninns 161,154
Needles shanks, flattening, S. C. Kingman.... ... 161.245
Nut lock, S. T. Hughes . 161,285
Oat screen, J. N. Bell........ tereeeteesentenes 161,999
Ordnance, breech loading, B. C. Watson....... 161,808
Ordnance, etc., operating, B. B. Hotchkiss. . 161,037
Organ care,reed,J. Bates..........ccooiuvenee . 160,997
Organ,reed,J. B. Lomas.........cccvvennnennn . 161,134
Packing material, Halbert and King. veee oo 161,224

Paint staff, miller’s, W. Ransom....

Paper bag. C. Amazeen
Paper barrel, J. L. Thomson..

Paper, grinding wood for, B. ¥. Barker.

Patterns, stamping, I. Rosenthal.
Pavement, A. B. Dean.............
Pavement, composition,D. G. Con
Peat cutter, B. J. Denton
Pegging nail blank, W. A. Rogers
Pen, fountain, G.* Hauschild.... .
Pencil sharpener, W. H. Keys..

Photographic picture e).mbitex. A. L. High

Pianoforte action, A. K. Hebard..
Planoforte agraffe, F. W. Vlehsus
Picture mount,J. L. Van Drelzen.
Pin separator, J. D. Shelton.....

Pipe, smoke stack heater, T. B. Field......

Pipes, making earthenware, H. B.

Pipos, vacuum relief valve for, P. Hinkle..

Plane, bench. A. H. Dean........
Planter,seed, U. T. Stewart.
Plaster sower,F. C. Moder..
Plow, W. Adams........
Plow, gang, S. S. Scheumack..
Plow standard, H. Borger
Plow wheel, D. Allen.........

Pocket book fastening, M. Rubens.
Pocket book lock, B. M. J. Blank..
Postage stamp holder, P. W. Hall..

Pot, coffee, N. S. McFarland.......

Press, hay and cotton, H. K. Burnett... ....
Printing presses, feed guide for, E.

Propeller, chain, C. Smith
Pulley, band. J. Charlton..

Pulley friction clutch, D. Harrington.

Purifler,middlings, C. T. Hanna..
Rad{ator, steam, J. R. Worswick.
Railway axle box, J. N. Smith.....

Railway rail support, Porter & Peck.
Railway switch, strect, B. Bevelander.

Rake, horse hay, W. 8. Archer..

Ratoon cutting machine, J. Angers
Refrigerator, water evaporating, G. B. batterlee

Rice cleaning machine, J. B. Rupert . 16128
Roll, pick eye, etc., Wiistennagen & Besler. .. 161.1
Rolling tapered bars, Venners & Rowley... ....... 161,18:
Rudders, hanging, R. B. McEntire. ... 161,140
Sash fastener, E. G. Felthousen... . 161,020
Sash fastener, G. H. Metz............ ... ... 161,050
Saw, band, A. Newhall......... cesnerennns ... 161,268 §
Sawmlill, gang, F. E. Town..... . . 161,293
Sawmill head block, A. Rodgers.. . 161,279
Sawmill head block, N. Shaw.. . 161,06¢
Sawmills, set workfor, J. W. Stokoe.. . 161,294
Saws, handle for cross cut, J. E. Emerson. . 161,105
Sawing machine, band, O. Bonney (r.).. . 6,340
Socales, coin, H. 8. Cochran...... . . 161,098
Scales, postal weigh, T. Lanston.. . 161,180
Scraper, road, W. Smith..... . ........ ... 161,288
Screw blank feeder, W. Aiken ... 160,990
Screw driver, W. F. Patterson, . 161,056
Screw heads, applying capsto, G. Hookham..... . 161,281
Screw threading die. F. E. Wells . 161,811
Separator, grain, M. O'Brien... 161,147
Separator, grain, W. Toepfer. . 161,179
Sewer, L. A. Gouch................ . 161,222
Sewing machine, Applegate and Webb . 161,087
Sewing machine, H. B. Welland........... . 161,310
Sewing machine attachment, .J. J. Thompson.... 161,076
Sewing machine feed, I. Manning......... . 161,250
Sewing machine shuttle, J. G. Nichols.. . 161,265
Sewing machine platform, M. Grebner.. . 161,116
Shell fuse, R. L. Walter................ . 161,184
Sheet metal, eorrugating, Piper and Nichols..... 161,152
Shirt, H. G. Fi8K......coi civeiiiiiiienennennnnnnns 161,110
Shirt bosom,R. Cluett . 161,205
Shirt bosom, A. Sinzheimer. 161,286
Shoe, G. L. Davis .. 161,108
Shovel and ash pan lifter, combined, A. Johnson 161,044
Shuttle, weaver's, J. A. Crosby............. ... 161,101
Skirt protector, T. D. Day..... . 161,012
Sod cutter, J. McArdle.. oo eee . 161,048
Soldering machine, W. D. Brooks..... . 161,200
Soldering machine, R. H. Smith... . 161,289
Sower, plaster, F. C. Moder .. .. . 161,145
Spinning frame, ring, C. B. Morse (r). . 6,348
Stair pad, T. F. Walter.... ......... . 161,805
Standard and spring, G. H. Spencer............... 161,178
Staves, jointing, M. J. Seymour ............. veees. 161,162
Steam brake, J. T. Prendegast .. . 161,271
Stereoscope, Y’. Murphy......... . 161,054
Stereoscope, H. Rigby... . 161,278
Stool and seat, H. Beagle.. . 161,196
Stool, etc., folding, U. H. W. Schenck . 161,063
Stove and range, W. B. Treadwell..... . 161,180
Stove pipe damper, Selden and Griswold . 161,064
Stoves, floor shield for, J. A. Hunter.... . 161,041
Suspender, fastening, etc., A. C. Smith... . 161,071
Suspenders, cast off for, S. W. Fisk ... 161,111
Table, folding, J. W. and D. Howland . 161,128
Table, folding, . T. Waggoner. ... 161,804
Telegraph insulating block, G. S. Pidgeon... . 161,058
Telegraph, printing, G. M. Phelps.... . 161,151
Ticket case, L. J. Blades ... 161,098
Toy furniture, E. P. Woods..... e eeee ... 161,088
Toy paper, W. H. Backus...... . . 160,994
Trap, air and water, N. Middleton .. 161,257
Trap gate cutting machine, J. A. Lowe. ... 161,48
Truss. H. Howe.. ceveaee ... 161,288
Valve, globe and check L W Brown . 161,002
Valve gear, F. H. Ball.. .. 161,195
Vehicle axle lubricator, J . 8. Eggleston ... ... 161,016
Vehicle, wheel, L. P. Larson............ . 161,245
Vehicle, traction, H. H. Chapin.. . 161,008
Veneers, cutting, J. C. Brown (r).. o eeee 6,841
Vise, C. L. Kingsley..cccceeereresnsnnnnnns ... 161,241
Wagon, IT. Y. Van Cleave.....ccoeeee eunene eeee.. 161,802
Wagon brake block W. Hendrick ....... ceeeeeses 161,084

. 161,155
160,991
. 161,07
. 160,926
. 161,158
. 161,018
. 161,100
. 161,215
.............. 161,280
. 161,28
. 161,126
. 161 120
.. 161,229
.. 161.26¢
.. 161,308
.. 161,164
.. 161,108
.. 161,202
.. 161121
.. 161,218
. 161292
.. 161,145
. 161,98¢
.. 161,284
. 161,09
. 161,19¢
161.155

Ker.

Camp...

... 161.094

. 161,227
.. 161,25
. 161,201
161,049
.. 161176
. 161,204
.. 161,119
.. 161,22
. 161,085
.. 151,069
. 161,15¢
. 161.001
. 160,995
.. 160,99
161,06%

L. Megill.

Wagon seat fastening, C. Dizon
Wagon, side bar, E. Soper.........
Wall protector and towel rack, M. G. Pell..
Washing machine. G. W. Mikesell....

Washing machine, T. J. Webster...
Watch key, A. and C. A. Wanner.
Watch plate, F. A. Lange......... .
Watch, stem setting, J. F. TU. Jiirgensen.
Watch, stem winding, C. S. Mosely .

161,104
.. 161,172
.. 160,998
.. 161,148
.. 161,186
.. 161,306
.. 161,244
.. 161,239
. 161,262

Waiches, mainspring for, G. Hunter.. .. 161,236
Water closet, H. P. Buchan............ . 161,004
Water cock, selt-closing, J. B. Tougas.. 161,077
Water power, C. Monson........ [P 161,146
Water wheel governor, etc., F. G. Hesse......... 161,035
Water wheel governor, A. Woodworth..... .. . 161,084
Weigking apparatus, A. B. Davis (r).. .6, 346 6,847
Well reamer, W. Young........ccevvviinnnnns ... 161,190
Windows, dust trap for bulk, 8. A. Wright. .. 161,312
Wire stand, J. H. Bigelow..... .. 161,199
‘Wood, embossing, W. Sochetsky.. .. 161,290
Wrench, G. W. Freeman..........cc.cevvennnnn eeee. 161,022
EXTENSION GRANTED
28,4710.—SLIVER MACHINES.—C. C. Grant.

DESIGNS PATENTED.
8,211.—STATUE.—D. Barselotti et al., New York city.
3,212.—ALTO RELIEVO.—J. Christl, Newark, N. J.

3,213, 8,214.—CasTs.—J. W. Fiske, New York city.
3,215.—Vase.—W. L. Libbey, Boston, Mass.
8,216.—CARPET8.—S. McDowell, Philadelphia, Pa.
8,217.—STAIR Rops.—W. F. Mersereau, Orange, N. J.
3,218,8,219.—CARPRTS.—A. Redfern, Philadelphia, Pa.
3,220.—SaLT CELLARSR.—J. S. Atterbury, et al., Pitts-
burgh, Pa.
3,221.—D18HER.—S. B. Close, New York city.
8,222.—CaLL BELL8 —H. S. Kerr, Philadelphia, Pa
3,223.—WALL BRACKET.—H. Peacock, Philadelphia, Pa.
3,224,—STOVE PLATES.—G.Smith et al., Philadelphia, Pa.
3,225, 8,226.—ENVELOPES.—R. Sneider, Brooklyn, N. Y.
3.2271.—BoTTLE.—F. Storm, Philadelphia, Pa.
8,228.—SHIRT BORDER.—C. 8. Vetter, Philadelphia, Pa.

TRADE MARKS REGISTERED.

2,302 to 2,304.—PLOws.—Avery & Sons, Louisville. Ky.
2,805.—HaM8, ETO.—Evars Bros., Cincinnati, Ohio.
2,306.—SPRINGS, ETO.—Spring and Axle Works, Fort

Plain, N. Y.
2,30%,2,308.—FIRE BRIOK8.—Harrison et al.,Pittsburgh,Pa.
2,309.—BAKE POWDER.—Jewett & Co., Milwaukee, Wis.
2,810.—ToBacco.—Pioneer Co ., Brooklyn, N. Y.
2,811.—WO0OLENS,ETO.- Washington Mills,Lawrence,Mass.
2,812.—PLows.—B. F. Avery & Sons, Louisville, Ky.
2 313.—DENTIFRICES.—C. Bullock, Cambridge, Mass.
2,814.—LARD,ETC.—Chesebrough et al., Philadelphia, Pa.
2,315.—PaPER.—Kelth Paper Co.,Turner's Falls, Mass.
2,816.—Crears.—Kerbs & Spiess, New York city.
2,317.—RiBBoNs —Klefer & Co., New York city.
?2,318.—BEEF, ETO.—Whitney & Co.. Lowell, Mass.

SCHEDULE OF PATENT FEES,
On each Caveat
On each Trade mark...
On filing each application for s Pat,ent, (17 years)..... 813
On {ssuing each original Patent...
un appeal to Examiners-in-Chief..
On appeal to Com of P:
Un application for Refssue.........
On tlling a Disclaimer..............
On an application for Design (8% years).............810
On application for Design (7 Y€ars)......coveevenre.. . 81§
J)n application for Design (14 years) ..830

CANADIAN PATENTS.
LIsT OF PATENTS GRANTED IN CANADA,
MarcH 19 to 23, 1875.

4,513.—L. Heath, Boston, Mass., U, S. Shoe. March19,
1875.

4,514.—T. B. Coursey, Spring Mills, Del.,
water wheel. March 19, 1875.

4,615.—W. C. North, Cleveland, Ohio, TU. 8. Ventilating
faucet. March 20, 1875.

4,516.—J. Blow, Bowmanville,Ont.
20, 1875.

4,517.—W. Walker, Montreal, P. Q. Tubular lantern.
March 20, 1875.

4,518.—B. P. Aylsworth, Picton, Ont.
March 20, 1875.

4,519.—B. F. Sturtevant, Boston, Mass., C. 5. Com-
pressing boot peg ribbon. March 20, 1875.

4,520.—B. F. Sturtevant, Boston,Mass ., U.S. Fastening
for noots. March 20, 1875.

4,521.—J. L. Kerr, Allegheny, Pa., U. S.
20, 1875.

4.522.—0. Jenness, Alton, N. H,, U. S. Vehiclespring.
March 20, 1875.

4,523.—T. Linklater, Belleville,
March 20, 1875.

4,54.—C. W. Volney, Brockville, Ont.
der. March 20, 1875.

4,525.—G. Seger et al.,
pump. March 22, 1875.

4,526.—E. C. Ibbotson, Chelsea, Mass., U. S. Railway
joint. March 22, 1875.

4,521.—D. L. Toppan, Somerville, Mass., U. S., et al.
‘Wood planing machine. March 22, 1875.

T. S. Turbine

Fire kindler. March

Buggy body.

Gun. March

Ont. Eaves trough.
Explosive pow-
Ont.

Humberstone, Force

4,528.—E. Cliff, Pickering, Ont. Rein holder. March
2, 18175.
4,529.—J. N. Edy, Brantford, Ont. Motive power.

March 22, 1875.

4,530.—A. Cant, Galc, Ont.
March 23, 1875.

4,581.—A. A. Pope, Boston, Mass., U.S. Air gun and
pistol. March 28, 1875,

4,582.—D. Allard, St. Albans, Vt., U. S. Smoke stack.
March 28, 1875.

4,583.—J. McElroy, Arkona, Ont.
March 28, 1875.
534.—M. Bird, London, England.
er. March 28, 1875.

4,585.—G. S. Walker, Erle, Pa., U.
Marcu 28, 1875.

Divertisements.

Back Page « = « « = = $1.00 a line.
InsidePage = « « « « « 73 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver.
tisements must be received at publication office a

early a3 Friday morning to appear in neat 2sue.

NMACHINER

Wood planing machine,

Table-leaf support.
‘Waterproofing leath-

S. Clothes wringer.

NEW & SECOND-HAND.
Send for Circular. CEAS.PLACE
103 Reade St., New York.

© 1875 SCIENTIFIC AMERICAN, INC

ECEIVER'S SALE —Patent for gmduated car

spri ﬁ —By virtue of an order of the Suprc¢me
Court, [ willofferforsale, at the Exchange Salesr ooms,
111 Broadway, New York City, on the 2.t. day of April,
prox., letters patent for a graduated car spring. F(r in-
spection of the )?a nt, drawings, terms, &c., apply to
me, at room 29, No. 20 Nassan StreetREe}vivFY;\ork City.

EDW
Receiver of the United States Car Spriug (,ompany

VALUABLE BOOKS.

BOOK-KEEPING SIMPLIFIED: Tie Doublc-
Entry system stripped ot all complicaifonand ditticu ty:
Complete practical inetruction in a_ few pages. B\
D, Waggener 16mo. Cloth, §$1. Boards, 75 ccn g,

METALS s Their Properties and Tre atment. By
By Chas, Loudon Bloxam, Prof.of Cl.em siry in King's
g})ll%ge, London. With 105 figures ou wood. 1Zmo,

ot

HEAT AS A MODE OF MOTION. By Prof. John
Tvndall, LL.D., R.S. 12mo. New Edition, Cloth 82,

STANDARD WAGES TA-

Showing Wages from 1 to 60 hours nt Rates

from $1 to per week. A grcat Labox Saver to Em-
loyers an 1anufactnreru 16mo. Cloth, §1.

HAND-BOOK of CHEMI(CAL ’I‘E(,HVOLOGY

B{ Rudolph wagner, Ph. D. ‘[ranalated from the
Eighth German Edition, with additions. By William
Crookes. I'.R.S, 336 Iljustrations. Cioth, §5.
EV(:INEERI\‘(- DRAWING : A Practical Trea-
tise. Kdited by Wm. E. Wortheu With Examples of
Projections of ‘the Globe. etc. 8vo. $2,

'VIECHANICAL DIRAW I\'(x : A Practical Trea-
tise. kdited by Wm. E. Worthen. With numerous
Plates. 8vo. $2,
¥ Any of the above sent, postpaid, on receipt of the

price. Caralogue of Practlcal and Scientific Books free.

B, WAGGENER & CO., Publishers,
124 Walnut St., Ph\lsdelphia, Pa.

AVES' GENUINE CHESTER EMERY

has heen reduced from 7c. to 6¢. per Ib for
rains in kegs. Flour and Fine Flour remain-
ng at 4c. per lb. as neretofore.. Important
discounts to the Trade. Send for circulars.
E. V. HAUGHWOQUT & CO.,
26 Beekman St., New York.

Stone Channeling
OR
Quarrying Mackine,

“’ARDWELL PATENT,

FOR CUTTING STONE TNTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO., RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS,
P. BLAISDELL & 0O,
Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills and
other firat-elass Mechanic's Tools.

N. F. BURNHAM’S
TURBINE

Water Wheel.

=28, Was selected, 1 years ago, and put

i to work in the Patent Oflice, Wash-

L ington, D. C., and has proved to be

¥ the best. 19 sizes made. Prires

lower than any other first class
Wneet, . amphlet free

N. F. BURNHAM YORK, Pa.

ERFECTION
WHEELS under extreme changes of Ila)or.

OF SPEED ON WATER
The

P

Rotary Hydraulic 18 the only Governor that can secure

it. SILVER MEDALS av}arded

fent for test with un-
limited warranty. S. R

ERS, TRrrAS.,
19 John St., Boston, Mass.

EARLY 1,000 IN USE— BU¥FALO PONY
PLANERS. Will earn nself and pay expenses of
running in eight days. Price from 31&) and upwards
each. Alsn, small Pony Planers and Matchers, and Plan-
{ng Machine Knives. Recommended as superiorand extra
in quality. Circulars free. GEO. PARR. Buflao. N.Y.

FIRST & PRYIBIL,

MANTFACTTRERS OF

BandSawMachines

for all sawing purposes. Im-
ortant results obtained in
AND SLITTING SAWS. Man-

ufacture most all other Wood

Working Machinery, for Fur-

niture particularly ; also make

the most perfect

all, #»nd hive a large stock of

best Frenc Band Saw Blades.

Send for a Catalogue to

461 to 467 W. 40th St,, New York City.

Steam Pumps

Will sell 100 at low prices. Send for circular an price list
to Philadelphia Hvdraulic Works. Evelina St., Phila ..

STEEL CASTINGS.

Solid and Homogeneous Guaranteed tensile strength, 25
g}l\n: ;orséusre Inc? gn tnIva.lnable sulbsmute for expen-
orgings, or for Cast Iron requirin, eat stre
Send for circular and pricelist to q € gr rength.
Mc HAFFIE STEEL CO.. Evelina 8t., Philadelphia, 1 a.

TONE SAWING MACHINERY

MERRIMAN'S PATENT ALSO. HAND AND STE AM

i.' DERRICKS & TRAVELLERS,

THOMAS ROSS, RUTLAND, VT.

R’'S PASTILES—A SURE RELIEF FOR
HA. STOWELL & CO. Charlestown, Mass
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House founded by Mathew Carey, 1783.

COPARTNERSHIP.

have this day admitted, as a partner in my house,
J, FRANKLIN GARDE, The style of the firm will be
ENRY CAREY BAIRD & Co.
HENRY CAREY BAIRD.
PHILADELPHIA, April1, 1875

We will continue the business of INDUBTRIAL PUB-

ISHERS AND BOOKSELLERS, at 406 Walnut Street, as

eretofore, with tke addition to our own publications of

large assortment of ENGLISH AND AMERIOAN SCIEN-
TIF1C AND PRACTICAL BOOKS.

Ournewand enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—9 pages, 8vo.—sent free to
any one who will furnish his address.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS AND BOOKSELIERS,

406 WALNUT STREET, Philadelphia.

SASH, BLII\D, and PLANING MILL,
kuown a8 PERR & PACKARD MILL
at Camden, N J., near Vine Street Ferry, only TEN
\IlNUTEb from Phl]adelphla Side. Substantial brick

25 000 square feet floor. With full complement of
M ) ACHINERY. The LUMBER YARD
adj. lnlng with the MILL, if desired. Will be sold much
less th m value on E aSY TERMS,

EDWIN M. LEWIS, Farm 8 & Mech's Nat'l Pank.
Jo W, GAEKILL & SONS, Green St.Wharf, Phiia,

f The Champion Combination Foot
¥ Lathe has all the advantages of the Turn-
lrig Lathe, Circular and J;g Saw.
ur Price Llst addre
E’'S CYL]\TDER SAW
ACHINE COMPANY,
I‘AC“TON, Mass,

SCIENTIFIC BOOKS.

Hints to Youug Engineers upon Entering Their
Profession. By J.W. Wilson, A.I.C.E. 8vo,sewed, 20c.

The Liverpool Waterworks. By Charles H. Beloe,
M.I.C.E. "Third edition, Svo, sewed 60 cents

1ron Cylinder Bridge Piers., On the Calculations
and Investigations necessary in designing them, with
Tables for facmtating the Calculations; Formule; Re-
marks en Foundations and the Materials employed By
John Newman. 8vo, sewed 60 cents

lnslrncl ious for the Management of Gas W orkn.
By W. C. dolmes & Co. 8vo, cloth ..81.
.-igons' Arclntects Builders’ and Comracmrs’
ocket-Book of Useful Memoranda and Pric es, for 1875,
By W. Youug. Second edition. 32mo, cloth...... $1.50
On the Arrangement, Care, and Operation of
Wood-Working Factories and Mnchlnery formmg a
Complete Operator’'s Hand-book. J. .
With Tlustravions. 8vo,cCloth.......cceieviifunnen !El 50
A Treatise on the Construction and Oneration
of W 0d- Working Machines; including a History of the
Origin and Progress of the Manufacture of  Wood-
Workln Machinery. Containing 25 foldir g Plates and
near:y 100 fuil-page lllustrations of English, French,
and American Wood- Working Machines n moderr: use.
Crown 4to, cloth.... ...... Ceetesrertsnctaniiersnannes $6.00

E. & F. N. Spon, 446 Broome Street, N.Y.
Copies sent Mail Free, on receipt of price.

LE COUNT’S
PATENT MACHINIST'S TOOLS

educed Prlces
%t Iron Dogs, 3?&0 2 in..
‘e Steel s “g“ .$ 6.
. [ “ 4 s *18 w
lroln; & Su‘sﬁl Clamps. Il)le Dogs Cla:;)p Dogs Vice Clﬁntp:&
xpanding Mandre 8, & testPrice Lis
¥ LE COURT

South Norwalk. Conn.

A ASON’S PAT'T FRICTION CLUTCHES
are manufactured by Volney W. Mason & Co.
Providence, R. 1. Agents, L. B, BROOKS, 60 Clift street.
New York; 'TAPL RICE & CO, Akx‘on, Ohio.

AND

FIRE PROOF SHUTTERS.

CLARK & C0'S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll-
ing Wood Shutters for Stores and Dwellings. Thousandsar in daily use, and are acknowledged the best shutters in

the world. Send for Catalogue to

JAMLS G, WILSON, Manager,
218 West 26thSt., New York, and at

London, Paris, Vienna, and Berlin.
U CHT

JIIIIII S0 WRou
BEAMS & GIRDERS

’l‘ﬁh Union Iron Mills, Pittsburgh, Pa.
The attention of En neers and Architects 18 culed

to our improved Wrought-Iron Beams and Girders (

tented), in which the componnd welds between the s

C:g

and flanges, which have proved so objectionable in the old
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph address
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh.Pa
| Prize Picturesentfree ! An
The Tou Gate * ingenjous gem ! 5O objects
to find! Address withstamp. K.C. ABBEY, Buffalo, N.Y.
o
" Model Engmes.
Complete sets of
- ¥y
" Castin
for making sma!
Model Steam kngines 1% in. bore, 8 in. stroke, price $4;
ditto 2 in. bore, 4 in. stroke, price 510 same style a8 cut,
Catalogue of Smali Toolsand Materfals free.
GOODNOW & WIGHTMAN, 28 Cornhili, Boston, Mass,
PATENT
& Matc
and Molding Maclilnes, Gray and Wood's Planers, Self-
ol]ing Saw Arbors, and other wood-working ma.chhmry.
S.A. WOOD’S MACHINE Co., g?l Liberty 8t.,

Seud tor Circulars, etc. 67 Sudbury St.. Bost.on.
THE IMPROVYED
NIAGARA STEAM PUMP,

98 to 97 Peari 8i.. Brookiyn, N.Y.
Manufactured golely oy
Hubbard & Aller.
ENGINES AND BOILERS,
Pulleys,Shafting and Hangers
a Speciaity.
LUDLOW VALVES,
FRED. STONE & CO.. 8 Park Place, New York
LASS OULDS for Fruit Jars, Lamps,
Bomes. Ink StAnds ,etc., made by H. BROOKE
15 years COR. WHITE and CENTEE 8T8.,\N.Y. For
thingnew in glass, you will require a monld {or die)
Every description of moulds for glass, rubber, zine,
etc. Send model or drawing; inclose stmnp.

BANKRUPT’S SALE OF HORIZONTAL

and Vertical Steam Engines. Also new and second
asud Macmnlst‘s Tools. Send for circular at
TH ALE IRON WORKS, New Haven. ConE.

! BEAmFUL DECALCOMANIA
jor Transfer Pictures, with fall instructions and 24 pg.
u.ulague sent post-paid for 1Q cents. 100 for 50 cta,
'I hey are esd., Landscapes, Flowers,Autumn Leaves
\n hnn.h, Bi rds, Insects, Grotesque and Coiic Figures,
c. can be els!I teansterred to any articloso
n to lm tate the most benuuful painting. Also &
beautliul Gem Chromos for 10 cents, 50 for 50cents. Agents
wanted. Addresa J. L. PATTEN & CO., 71 Pine £t., New York.

ALCOT’I‘ LA’I‘HES “for Rake and Hoe unndles.
S.C. H LS 51 Cortlandt St., N. Y.

STEEL ST

List and Samples free. E. M. DOUGLAS, Brattleboro' ,Vt.

GOLDEN HARVEST FOR AGENTS.—
Brooks’ Patent Diamond Steel Knif¢ and Soissors
Sharpener is perfection; latest and best selling invention
out; price Bpper hundred; sent C.0.D. Silver Plated
samp e eleﬁgamly finished, with circular by mail, for 25c.

ETCHER, 9 East Brondway,NewYork
a week ana expenses to all. Articles
T ﬂ new, sta leuﬂour Samples free. C. M
LININGTON & BRO.. N. Y. or Chicago.
OR SALF, BELOW COST—A No. 4 Selden
1% inch discharge. The Pump is a new one,
has never%een used except on trial,andis in pertectwork-
ing order. Also a No. 3 Cameron Pumf) second hand,
1% inch discharge. The Iatter Pum V&P n perfeet work-~
ing order, but is an old ould exchange both
E{umrs for one of the Val ey w anufacturlngrgoxg%%ny 8

Fly Whe el Pumps, if new. or a Woodw:
v e ﬁv & HUNT, Wilkes-Barre, Pa.

BAKER’S

| Rotary Pressure Blower,

‘Warranted superior to any
§ other, Rotary or Reciproca-
ting. T.WILBRAHAM & BROS.

ankford Avenue,
2316 Frankion [UADELPHIA.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

ANGERS, PULLEYS, COUPLINGS, BELTING, &c
&c. Send for Illustra ted Catalogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 103 Reade 8ts. N. Y. City

New Design Upright Drills.

Havethebest ‘Quick Return’ yet offered.
The smaller sizes are driven with the
New Square Belt. Sendfor Ciraulars.

WO00D & LIGHT MACHINE CO.

‘WORCESTER, MAss., Manf’rs ofall kinds of
Iron Worf(lng Machinery; Lathes,

Shapers, Slotters, BOI Cutters,
50, sﬁaftlng, Pulleys, &c.

Patented 1874.

=~ Planers
E5etc,

1t0 n Clad File Handle.

Yearty to Agenis. St ROW articeen

12500 uumm-m ﬁ

R SALE—At the Hugunin Manufacturing Co.,
Offi ce 77 Cedar St., New York, the celebrated Patent
A utomatic Window Sup ,Fort Alao, the ‘newly invented
his handle can be removed from
ne flle to another; never splits or blisters the hand

[T PAYR! IT PAYS!

WHAT PAYS?
Read & See

Every business man admits the necessity of advertising.
All who have tried it know the advantages and profit of
so doing. But it is notall who advertise that do it advan-
tageously,and in the most effective manner, to derive the
greatest benefit for their money. As a rule, it is the best
economy to advertise what one has to sell or wishes to
purchase, in papers having the largest circulation among
that class of persons likely to be interested in the article.
Parties having Manufacturing Establishments to sell or
lease, or who wish Estimates made for Constructing
Bridges, Dams, Iron Buildings, Furnaces, Heating Appa-
ratus, Steam Engines, Boilers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineering Works of all kinds, will find that it pays to
advertise in the SCIENTIFIC AMERICAN.

The value of the SOIENTIFIO AMERICAN a8 an adver-
tising medium cannot be over-estimated. It goes into all
the machine and workshops in the country, and is taken
at the principal libraries and reading rooms in the United
States and Europe.

A business man wauts something more than to see his
advertisement in a printed newspaper He wants circula-
tion. If it is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it is worth $3.75 per
dne to advertise in one of forty-five thousand.

We invite the attention of those who wish to make their
business known, to the annexed rates:

Back Page, - =« $1.00a llne] Excw
Iuside Pagey = =« = 73 a line
Business and Personal, 1.00 a line INeERTION.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next issue.

If anything is wanted in the mechanical line, advertise
for it in the SCIENTIFIO AMERIOAN.

If one has a patent or machinery to sell, advertise in the
SCIENTIFI0O AMERICAN.

Address the publishers,

Munn & Co.,

37 Park Row, New Yerk.

TO ELECTRO-PLATERS WELERS
SND GVATCHMA KBRS, )
BATTERIES CHEMICALS,AND MATERIALS,in sets
or single, with Books of Instruction for Nickel or Sflver
Plating. THOMAS HALL, Manufacturing Electrician,
19 Bromfleld Street, Boston, Mass, Illustrated Catalogue

sent free.

8R$ABI"E s'I‘EfAMm ENGINES, _COMBIN
g the maximum of efficienc: dunhllit and
omy, with the minimum of welght and prica. They are
ely and favorably known, more than 1, 0%0 being in
use. All warranted satisfactory or no sale. Descriptive
circulm sent on agpllcatlon rX
THE HOADLEY CO.. Lawrence, Mass.
Pla,

ning & Matchl.ng
Re-sawing and Tenoning Machines,

)éaonldm G "in
aws and General ood ‘Workin, Mnchiner
JOHN stteawan

B. SCHENCK'S S8ONS
8end for Catalogue. I

118 Liberty bt., N

2000 INUSE
BIAKESSTEAM PU

FOREVE

Y City

A

POSSIBLE DUTY

;E0.F.BLAKE MFG CO.79%81 LIBERTY ST.NY.

CAUSEWAY& FRIEND STS.BOSTON.

50 CANAL CHICACGO.
SEND FOR WALUSTRATED CATALDIGRT.

269

A new book of 256 pages,showing
either male or female how to

GU'DE To K to $20 dal; ith
S U C C E SS f)n&'n cea.]?ism(l)os r for?ne’;'eex‘;)%l}'l:nt:e.

Wornh its weight in gold Maliled, together with a §1 sam-

le, for only 10 cents b THEL ION PUBLISHI
E ANY,yNewark HING

E. M. MAY(Q’S PATEN'I‘ ‘BOLT TT
6 Send for Illustrated Circular. Llnclgg:ti %lIl‘c

PONTOON BOAT

AS FLOATING VELOCIPEDE.

The greatest novelt, —the healthiest recreation—the
best sport. Address & V.P. TOWNSEND, P.O.
Box 451, Worcester, Mass

COPE & MAXWELL MF'G CO.’S

INDEPENDENT BOILER. FEED PUMPs

the most reliable and low-
est priced Steam Pumps offered. Special Prlce Lists on
upp ication, from Office and Steam orks, Hamil-
ton, Ohto. WarEROONMS, Chicago, Il

me nclnnatl. Ohio.
A FORTUNE

FOE ALL in the Rubber Stamp
N'8
STENCIL AND STAMP WORKS, Baltimore, Md.

Business. Address DORMAN
OTIS’ SAFETY HOISTING

Machinery.
No. 348 BROADWAY, NKEW YORK.

OTIS, BROS. & CO
R ICHARDSON, MERIAM & CO.,

\, Manufacturers of the latest improved Patent Danfels’
‘Woodworth Planing Machines Mntchlng, S8ash and
Mo ding, Tenoning, Mortisin, Borlng Shaping, Vertical

Circular Re- snwing Mach! nes. w Mill 18, Saw Arbors,
%croll S8aws, Rallway, Cut-off, 1p-saw Machines,
S;mke and Wood Turn{ng Lathes, and various other kinds

‘Wocd-working Machinery. Catalogues and price lists
sent on application, Manufactory Worceater, Mass.
Warehiouse, 107 Liberty Street, New York 17

STENLIL DIES ség;ﬂgct;tﬁlnﬂ es; Als

complete OUTFITS for Clothing Sten
cfls and Ke Checks, with which young mnen are makim

m $5 to gzo { Send for Catalogue and samples;
8. M. SPENCER, 117 Hanover St., Boston, Mass,

GLE & BAR ELMACﬁﬁERY
EVART'S 1 EADING AND SHINGLE SAW

STAVE CUTTEES, JOINTERS, EQUALIZERS, ANl
HEADING TURNE
BAILEY GAUGE LATHE—For turning all kinds han
dles and Csbinet work Sim; est and best in use. We
msanufacture a line o ood and Irom Working
Machinery, Steam ngines &c. Address
EBAILEY & VAIT, Lockport, N.3

AGENTS WANTED.

Men or women. $34 a week. Proof
furnished. Business pleavantand honor-
§, able with no risk®. A 16 page circular
andValuable Samolesfree. §3~A postal-
card on which to send your address
costs but one cent  Write at once to
F. M. REED, 87x st., NEW YORK.

OOD-WORKING MACHINERY GEN.

emlly, Bl)ecsalties. Woodworth Planers and Rich
ardeon s Pa Improved Tenon Mschines
tral, come‘;n nion 8t., Worcester, M

'HERBY RUGG & kxcnumson
For the Best I:

UNOHING “,P?R“: ;ﬁz& sng -

DROP PRESSES MIDDLETOWN, CONN

THE LEHIGH VALLEY

Emery Wheel Co,

WEISSPORT, PA.,
Manufacturers of

Emery Wheels under a
new patent.

Send for aircular.

( UR COVERING FOR BOILERS AND
P1PKS saves Twent er Cent in Fuel.

OUR FELT, CEMENT, AND PAINT FOR

ROOFS 18 the bentm the market.

bestos Felting Co.

316--333 Front St N. Y,

PA NEW PHYSIOGNOMY,

Or‘‘8igns of Character’’ a8 Seen in Human Tem em~
ment, and in che Features; with 1,000 jllustrations.
Price, Muslin, $5; Calf, $8; Turkey, full git, $10. Sent
ﬂrst post by s’ WELLS. 787 Broadway, New York.

LAd%vS‘ OEiI\ AMENTII%G II‘ORI I:Oé)}lt NAMFi PLATES,
gns, &c ull printed instruct 1
Prlte%l J. W. PRATT, Rolr)ldout N.Y. “Boxont)g ven-

ym

IR TEN EYCK.,.
SCIENTIFIC & MECHANICAL

ENGRAVER ON WOOD.
NN WO\ Al nys Feliable.
69 NASS EW YORK.

= This machine will mortis
two Blind Stiles at once fo
Fixed Slats, in all kinds o
wood, regardless of knots
making er minute, leav-
ing them clear of chlps. and
will bore for rolling slats,
150 per minute. Automatic
Blind Slat Crimper, crimps
per hour. Blind Slat
i3 Planer,planesboth sides and
edges at once. Blind Slat.
Tenoner, tenons both ends
at once.

MARTIN BUCK, Agent, Lebanon, N. H.
IHO'I'-GUIS. IIFLE.PIS'I'O“ I“OL"BI,

Ohnyullnrymd Send stamp for
o. Addrem (roat Western Gun
ovelver Werks. Pittsburgh, Pa.

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO..46 Canal S8t., New York. Makers of the cele-
bnmzu ‘‘om Thumo and Miniature Telegraph Instru-
ments

PATENT

OLD ROLLED

SHATFTTING.

Lut [aCl Chul Ch1s Duartin,
strength, a finer finish, a
other in use, renders it undonbtedly the most economic:
We are also the sole manufacturers of the CELEBRATED

nas 75 per cemt greaaer
nd is truer to gage, thnnanf
8|

CoLLINS' PAT. COUPLING, and furnish eys, Hangers
etc., of the most approved stgles. Price list mailed on
LAUGHLINS.

application to
T Street, ?nd and Srd kvenues. Pittsburgh, Pa

S. Canal st., Chlcsf
[ o Szocks of this Sham n store ana ror sale by
DA ITZ Boston, Mass,

FU
OROPLACE & 60 % 131 Crarm s street, N. Y.
PIERCE & WHALING Milwaukee, Wis.

OR SALE OR LET ON ROYALTY—A Valua-

ble Patent in Key Seat Cutter and Hand Planer.
8end for Descriptive Circular to ROBERT BARPER.
Glen Mille Delaware County, Pa.

© 1875 SCIENTIFIC AMERICAN, INC

RATIONS aAND MANUFACTURING CONCERNS.—

uerk’s Watchman’s Time Detector, capable of
controlling, with the utmost accuracy, the motion of a
watchman or patrolman, as the same reaches different
st.j mi}‘_ls of hls eat. Send for a ChbcuB;r o

«E. . Boston,
N© B'—This detector 18 covered by two U. 8. 'Pnt.e:.t:'
Parties using or selllng1 these instruments wm:out au-
thoritv from me will he deglt, with according to law,

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The oelebrated Greene Variable Cut-Off Engine; Lowe 8
Patent Tubular and Flue Boflers; Plain Slide Valve Sta-
tlonary, Holsting, and Portable Engines. Bollers of all
klnds. Steam Pumps, Mill Gearing, Shatting, &e., Silk,

w Oakum lllf Rope, Flax,and Hexxép MachInew,
Agents for the New Haven Manufncturing 0.'s Machin-
1st’s Tools; for Judson’s Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks,
3 T,, NEW XO K

JMPORTANT FOR ALL LARGE CORPO-

WAREROOMS, 10 BARCLAY
WORKS PATERSON. NEW JERSEY

T Machinery o1 lmpmved Styles for making
SHINGLES HEADING, AND STAVES

Sole makers of the well known Iupxovnn LAW 8 PATINT
SHINGLE AND HEADING SAWING MACHWE. For circulars

. VICKERY &. CO Augusta, Me.
& 4  BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittlesubstances to
any required size. Also, any kind of
STONE for RoaDs and for CONOIE‘I‘I. &c.
Address BLAKE CRUSHER CO.,
New Haven. Conn.

address TREVOR & CO., Lockport, N. Y.
A WEEK to Male ana remme Agenns, in the,r
locnllty Colts NOTHING t Particula.s

| OF THE
SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.
THIRTIETH YEAR.

VOLUME XXXII.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce thaton thesecond day of January,
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manuf acturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the S8CIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the IJ-
brary, and the Reading Room.

TERMS,
One copy, one year (postage included). ......
One copy, six months (postage included)....
One copy, three months (postage included)..
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
of
One copy of Scientific American for one
year, and one copy of ‘8cience Record"”
for 1874... 5.50
Remit by postal order, draft, or express.
Address all letters and make all Post Office or
ders and drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORK
PERFECT

NEWSPAPER FILE.

202

for % erving news apers
een recently lmprove&
ubscribers to the SCIENTIFIC AME~

10.00

The Koch Patent File,
fazines. and punghlers.
price reduced.

RICAN can be supplied for the low price of 81 ¥ mail,
or $1.% at the office of g A b'ggrd sides’
inscription, ** SCIENTIFIC A RICAN *"in Ne~-

cessary for every one who wishes to preserve t] e pn.par

Address MUNN & CO.,
Publishers “ECIENTIFNG AMERTOAN,
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THE TRAVELERS

INSURANCE COMPANY, of Hartford, Coun., has writ-
ten 21,500 Life Policies, ‘and 370,00 General Accident
Policiés. It has paid upwards of Two MILLION DOLLARS
in benefits to accident policy holders. It sells both

LIFE and ACCIDENT

Insurance, of the Best Quamy on the Best Terms. 1t has
cash assets of $3,250,000, and a surplus to policyholders of
,000,000. Its premlums are low, its contract definite,

and its security equal to any other

INSURANCE CO.

JAS. G. BATTERSON, Pr

sdent

§¥~ CAUTION.— Th%mblic are hereb
slmilar purposes, purporiing to contain A

Patentee and Sole Manufaeturer,
KsrABLISHED 1858.

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT,

CEMENTS,&G., prepared ready for use. Send for Pamphlets Price-Lists, &c. Liberal inducements to dealers.

cautioned against purchasing or
BESTOS, unless they bear our namea

tH. W. JOHNS, 87 Maiden Lane, N. Y.

us mg any mateﬂal@for the above or
esqf patents

DAMPER
REGULATORS

AND LEVER
GAGE COCKS.

MURRILL & KEI ER. 44 Holliday St., Balt.

Working Models

And Experimental Machine% Metal or Wood, made to
order by J KER, 62 Center §t., N.Y.

HARTFORD

STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. Feavmuiy, V. Pt J. M. Aurzw, Pred't.
J. B. Pmecx, Ses.

HARTFORD, CONN.

Rope.

STEEL ANDOCHARCOAL

¥4 Of superior quality, suitable for
4 mining and hoisting purposes, in-
4 clined planes, transm ssion’ of
4 power,etc. Also Galvanized Char-
4 coaland B B for Ships’ Rigging,

Suspension Bridges,Derrick Guys,
Ferry Ropes, &c.

Alarge stock constnntly onhand,
frotm whichanydesired lengthsare
cut.

JOHN W.MASON & CO.,
43 Broadwav, New York.

The Most Powerful, and the Only Tight
Shumng Good Part Gate Turbine ever

Price of small wheels to sutt
Send address to

SWAIN

the t,lmes

N:)rtl: éhelmstord. Mass.

RODNEY DENNIS. Secretary.
JOHN E. MORRIS, Ass’t Sec'y.

Apply toany Agent, or write to Company .

ALTHAM

W atches.

TO BUY one, try the following plan: WRITE A
SHORT LETTER (on a postal card will answer)

a8 follows:

Howard & Co., 2 Fifth Avenue, New York:

Send me your new Price List of Waltham Watches as
advertised in the Scientific American.

(Sign name and address in full.)

By return mailyou will receive the Price List free and
post paid. It is a book of 16 pages, and in it are described
ONE HUNDRED AND SIXTY-FOUR VARIE-
TIES of Waltham Watches, from which you cannot fail
to make a selection. Send us the order according to the
directions in the Price List,and WE WILL SEND
THE WATCH by express, with the bill to collect on
delivery. On every bill are instructions to the Express
Agent to allow the purchaser to OPEN THE PACK-
AGE AND EXAMINE the watch before paying. If
it 18 not in every way satisfactory you need ‘not take it,
but letit COME BACK AT OUR EXPENSE;
even after you have taken and palid for it, if 1t does not
prove satisfactory, you can exchange it, or we will RE-
FUND THE MONEY at any time within a year.

Do not let distance from New York deter you from
writing, a8 the farther you are THE MORE ADVAN-
TAGE IT I8 FOR YOU to buy of us.

‘We have sold some Sixteen Thousand Waltham Watches
on this plan during the last six years, and fully one half
WENT WEST OF THE M1ss1ssIPPIand to the Pacific States
and Territories. At all events, if you feel the least in-
terest in the matter, write for the Price List, 1T WILL
ONLY COST YOU ONE CENT for a postal card.

Be sure and mention that advertisement was seen in

e Scientific American.

Address: Howard & CO-9

222 FIFTH AVENUE, NEW YORK.
§F~ Every Watch warranted by special certificate.

Shl-a

Rellef Plates for Book, Newspaper
Circular Illustrations Cheaper than
Scientific American uses our plates.
Illustrated Circular.

$500 IN PREMIUMS.
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at a tenth the cost of printer’s prices.

Send two stam ps for full catalozue of presses, type, etc., to the Manufacturers,

Have You Ever Seen

The Illustrated Catalogue of the EXCELSIOR PORTABLE PRINTING PRESS? Every man hig own printer. Ou

Sew
$3Pressnowready. A few dollars buys a press and type that will print your cards, labels, envelopes, bills, c.,
Save money and increase your business by live 2.

W. KELSEY & CO., Meriden, Conn.

Mill Furnish hmgWorks

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
icks, Water Wheels, ?ulleys and Gearing, speclnlly
adapted to flour mills. Send for catal %:rx

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

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe.

Throws more and hotter water, with less steam. than
any others. It hastwo Waterways, fixed Nozzles, and no
movable parts to get out of order.

NATHAN & DREYFUS,
1 Liberty St.,
§¥ Send for Catalogue.

PLANERS,

ENGINE LATHES, DRILLS,&c. Send for Price Liat.
NEW HAVEN MANIUFACTURIN(, ©0.,
New Haven., Conn.

Sole Manufacturers,
New York.

GREATEST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

See engravinghand description in the ** Scientific Amer-
ican ’’ of M he greatest known cure for rheu-
matism and sciatica. No physician should be without one,

Send for circular.
R.TOWNSEND, SOLE AGENT.
Medical Institute 2JZ DeKalb ave. ., cor. Adelphi St.,
Brooklyn, N. Y.
Portable & Stationary kngines & Bollers,a
2d hand i oS ieine: cose ’
BINGHAM & RICH, OilCity, Pa.

Corrugated Iron

& Iron Buildings, Roofs, Shut-
ters Doors etc. LY
IRON GE A

R Oﬂlce 5 Dey St., New

e Yorfr Send for circulars.

PORTLAND  CEMENT

A Practlcal Treatlse on Cement furnished FREE.

MERCHANT & Co.. 76 South St.. New York

\T DE;
e N i grow dull, THE
: Journal, called The

| try and Europe.

Address

sz, T TANITE EMERY W

18 a rotary fille w lch runs a mile In a minute, and whose cutting points never

KL

MPANY publish monthly a first—class Mechanical

ery lnde which is printed in English, German,

nd French, and which {8 the best advert sln%medium known, both for this coun-
THE TANITE COMPANY pu

lish an lllustrated pamphlet of 126

Y

p,ﬁm TANITE COMPANY manufacture the most uniform and_reliable Emery
‘Wheels ever made, and are canstantly getting up novelties in EmerilGrinding
Machinery. For Emery Wheels, Emery Grinders, Diamond Tools,

Emery Planers, Suction Fans, Davis’ Speed Indlcutors &ec.

THI. TANITE CO.,

ewman’s

STROUDSBURG, MONROE CO., PA

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Saves ten to twent er cent, CHALMERS SPENCE CO.,
foot E. 9th Street Y 1202 N. 2nd St., St. Louis, Mo.

Portland Cement.

From the best London Manufacturers. For sale b)

RAND, 55 Cliff 8t., N,
A Practical Treatise on Cement furnished for 25 cente.
“ Lowest Priced and BEST.

Your Own Printing

-

Excelsiop Do
° Porfable $ Press_for cards, labels, envelopes, etc.

= —_— Larger sizes f or larger work.
BusinessMen dotheir printing and
advertising, save money and increase
trade. Amateur Printing,delig ht,
ful pastime for spare hours. BQO
have great fun and make money fast
at printing. Send two stamps for full

mtm
Pi'esses catulophnegresses type ctc tothe Mfrs

Y & CO., Meriden, Conn.

OO0OKS FOR BUILDIERS.
SEND FOR 1LLUSTRATED CATALOGUE.
A. J. Bicknell & Co., 27 Warren St.,,N.Y,

B
Diamonds«> Carb

Shaped or Crude, furnished and set for Boring Rocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard-
teel, Calender Rollers, and for Sawing, Turning,or
ng Stone and other hard substances; also Glaziers’
Diamonds. J. DICKINSON, 64 Nassau St. ., New York
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THE HEALD & CISCO
Patent Centr1fu§a1 Pumps

VERTICAL & HO

Flrst}‘remiuma at 'New Orleans Clnciunatl ‘and New
k. ‘‘Medalof S{)ecfal Award,”
American Institute, 1872.

Perfect satisfaction guaranteed. The cheapest, most
durable, popular and successful Pump known, for Paper
Maxers, ganners Contractors, Brick Makers Dlstulws
etc. ne on frame, complete. at

es,for Wreckln redging, Irrigating, etc. Ilu
us BG

amphlet, free references to parties actuall
Lhe gump es of the sr.ron es! ﬁ)ossible test! mon o
Address H D SISCO aldwinsville. N.

GLASS OII. CUPS

of all kinds. Brass Fittings for Steam, Water and_Gas.
Gold $t., New York.

TRIC
uclbles. Fire Clay, Guanos Oll Cake, Feed, Coru
Corn and Cob, Tobacco,Snuff. .

Coftee, Cocoanut, Flaxseed, As estos, Mica, etc., an

Printers’ Inks Paste Blnckin etc. JOHN'W. SON
successor to JAM 0GAHDUS, corner of White and
Elm Sts,, New YOl‘k.

whatever cannot be ground by other mills. Also for Paints,
H THOM!

Brass Castings. Send for Catalogue. T. HOLLAND, 57

OGARDUS’ PATENT UNIVERSAL ECCEN-
MILLS—For grinding Bones, Ores. Sand, Old
T

ar, Salts, Roots, Splce%

THE ROOT SAFETY

BOILER.

OVER 1,200 IN USE.

The distinctive claims presented by this boiler are
SAFETY FROM DESTRUCTIVE EXPLOSION
UTMOST DURABILITY ;

HIGHEST ECONOMY,
And Greatest Facility for Enlarging,
Cleaning, and Repairing.
=7 For Illustrated Catalogue, address

Abendroth & Root M'f’g Co.,

GREENPOINT, BROOKLYN, N. Y.

NGINES AND BOILERS.—For Sale, 2d hand
Engines and Boilers of all Sizes. The Largest and

est Stock of Refitted Engines ana Bolilers ever offered
for Sale. Every Engine and Boller warranted perfect.
Send for Circular. JAS. HILL & CO., Allegheny, Pa.

THE LECLANCHE
BATTERY.

Patented June 5,1866; April
23 1807 reissued Fei)runry

The Greilt OPEN CIRCUIT

INE unless hav-
ing the words ¢ PILE LE-
CLANCHE’’ on the glass jars
and carbons. Look out for
IMITATIONS ; they are
WORTHLESS. Send for
circu ar.
G. TILLOTSON & CO.,
No SoleA ents.
Af\ AT-
0., 40 West
18th St., New York

. emELL.LAG-

New and Second Handi
For deacrl;i_tion address

ENGINES "AND BOILERS,
IN & WHITE, Ol City, Pa.

Portable and Smtioum'%V

IRON AND STEEL

DROP FORGING.

0f Every Description, at Reasonable Prices.

The Hull & Belden Company, Danbury, Ct.

Chemical & Mineral Productions
soluble Glass, Fluoric§ Acid, Nickel )Salts, Man-
anese, Oxides Antimony, Cobslt, Tin,Cadmium, Zaf

re, Felspar, Fluorspar, Cryolite, Marble Putty, Silex,
&c. L. FEUCHTWKNGERY& CO., 180 Fuiton 8¢, N.¥"

© 1875 SCIENTIFIC AMERICAN, INC

.18x2. $16.003

2 T. V. Carpenter.
Box 778, New York city.

- Machinists’ Tools.

EXTRA HEAVY AND IMPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER.,
Worcester, Mass.

WAREROOMS 98 LIBERTY S1..

Y.
8 Lathes, Planers,Boring Mills, Drill&.and Gear Cut-
tersa Specialty o

OGERS’ TANNATE OF SODA BOILER

Scale Preventive has been in use for eight years,
and has the unqualified approval of a great number of
our best engineers and scientific men. The makers claim
that it is the best preparation for the prevention and re-
moval of scale ever offered to the public. 35 cents per
oound. Send orbook on ‘‘ Boiler Incrustation.’®

. ROGERS & CO., Madison, Ind.

ELGIN WATGHES.

Advertising Agent. Address

<\0/A
" IWATCHES

THE BEST for RAILROAD purposes new
manufactured. Certificates from over 30
SUPERINTENDENTS of Leading Ralil-
roads in the United States.

Six grades of Gents’ Watches with Stem
Winding and Setting Attachments.

BUY NO MORE CHEAP SWISS WATCHES.

ASK TO BEE

THE NEW ELCIN WATCH,

NAMED

“T M.AVERY”

The BEST WATCH, fuﬁ'th% money, now made in the

Each Watch manufactured by the Com-
panf bearin%lthelr Trade Mark,is accom-
panied by a MEDAL, bearing the name
and number of the watch, Guaranteeing
its quality.

A9~ For sale by all Jewelers.

NOTICE,

All persons are cautioned to take no assignment of, or
any rights whatsoever under Letters Patent, for an Im-

rovement on Running Gear for Vehicles, issued by the
Bnited States, No. 150,833, dated May 12th, 187, from
Peter B. Cunnlngh&am,im bk&e said t}"ate%c 1s the exclusive

rty of the undersigned copartnership.

property BB CUNNINGHAM & COMPANTY.

Bethlehem, Pa., Feb 25. 1

Diamond Solid Emery Wheels.

—6 1. 25 8x1, 2.25; 12x1)%, $5.50; 16x2, $12.50;
I ngxs ;24 §3 $4: 2. All other sizes'at pro-
poruionate prices l‘ast, cummz, free from glazing, they
are the best Solid Emery Wheels. Emery Grinders une-

nyinthe world.
dualed b{ia ﬁ[ AN TWIST DRILL COMPAN
Woonsocket, R. I. and 15 New Church St., New’York

Munn & Co’s Patent Offces.
nstabusﬂ__;a 1846,

The Oldest Agency for Soliciting Patents
in the United States,

TWENTY-EIGH1 YEARS EXPERIENCE.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in

the world.
They employ as their assistants a corps of the most ex-

perienced men a8 examiners, specification writers, and
draftsmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SCIENTIFIO AMERICAN, continue to examine inventions,
confer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ngton. They also prepare and file caveats, proeure design
patents, trademarks, and rei attend to rej cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, furnish copies of patents: in fact
attend to every dranch of patent busincss both in this and

n foreign countries.

Patents obtained in Canada, England, France, Belgium
Germany, Russis, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are

tod

granted.

A specialnotice is made in the BOIENTIFIO AMERIOAN of
all inventions patented through this Agency, with the
name and resid of the pat Patents are often
sold, in part or whole, to persons attracted to the invention
by sxuch notice.

A pamphlet 0of 110 pages, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N, Y,

Beraxca OrFicE—Corner F and 7th Streets
Waahington D. C

HE “ Scientific American” is printed with
CHAS, ENEU JOHNSON & CO.'S INK. _Tenthand

Lombard Sts., Philadelphia and % Gold 5t. New York






