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IMPROVED BRIDOGE CONSTRUCTION,

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

_ . The whole bridge, from A to B, Fig. 1, is composed of the
~middle trass, C D, of 816 feet, and of the two end or side
trusses, A Cand B D, each 206 feot long, in all 908 feet.

The arches ander and sustaining the side trusses constitute

the bottom or compression chords. The clear span between |
foot of arches is 680 feet. The curved line, ACD B, is a|
chain which is under constant tension, and which extends to
an anchiorage 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, FD, are cut at the intersections,
C and D, and joints are there placed, also to 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 anchorageof 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 & weight doublo that of the middle truss; this sum
includes the arches under them and on which they lio.

The whole bridge, track included, would weigh about
1,043°4 tuns, and the total cost is estimnted at $872,7567.00.

The greatest strain that comes on this bridge of 680 feet
apan, the inventor caleculaten, is loss than that of a truss of
450 feot span of like requiremonts, Comparing the cost
with other systems of rigid charactor, and supposing that it
be desired to cross the samo river, with ono center truss of
080 foet and two gide spans of 114 feot each, ull of the usunl

PIERCE'S IMPROVED METHOD OF

¥5.20 per A nuum;

triangalar, quadrangular, or lenticulnr type, asaving of
noarly 50 por cont is found in favor of the present systom,
With very long spans, it is cladmed that the Pore --m'ug-‘ of
saving will be even greater,

Benldes, the fact of avolding
plers In navigable rivers is of considorable lmportance, Cap
tain J. B, Eads tells us, in his roport of June, 1808, to the
directory of the Ilinols and St. Louls Bridgo Cowpany, that
it is idlg to talk about putting plers in & river without some
obstruction to navigation, whatsoever the span. e

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,

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

It should be obseryved that the structure presents a small
aren of surfncoe to storms compared with others of like length
of span,  Anchored to the earth at cach end, and with o lnrge
portion below the conter of gravity as well us nbove, its re-

2’ l“nl-.a prepaid,

pose or inertis is claimed to be enormous, while there Is Jit
tle appesrance of top heaviness

High ratio of cost in long spans is avolded, in the system
here advocated, by the crossing of the chords at C .;1.] 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 ¢
overhead by compression.

or

The dotted line, 11, Fig. 1, shows Low a second grade line

CONSTRUCTING BRIDGES WITH LONG SPANS.

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 foet high and 600 long, us
lately proposed, a depth of trussing of about 25 feet would
answer, The system can also be much varled to sult locali,
ties, thus offering an interesting field for skill in designing
and westhetio treatment,

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

—
Mind and Health,

The mental condition has far more influence upon tho
bodily health than is generally supposed, It is no doubt true
that ailments of the body cuuse 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 in sound health; or if
disease is not produced, the funoctions are disordered, Not
even physicians always consider the importance of this fact,
Agreeable emotions set in motion nervous currents, whiol
stimulate blood, brain, and every part of the systom  into
healthful activity; while grief, disappointment of feeling,
and brooding over present SOrrows or past mistakes,depross
all the vital forces, To be physically well one must, in gon-
oral,be happy. The reverse is not always true; one may be
happy and cheerful, and yot be u constant sufferer in body.

— Brooklyn Jowrnal of Edvcation.
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IMPORTANT CHANGES PROPOSED IN THE BRITISH

PATENT LAWS.

For séveral years past a discussion has been going on in
England touching the smendment of the British patent
laws. A Parliamentary Committee have examined witness-
es; the press, the patent solicitors, the Society of Arts, and
many experts linve assisted in the discussion. The testimo-
ny has been carefully sifted, and a very large amount of
ubility 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 Chancellor 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 smsll type, nearly fills one of the large pages of the
London Zimes yclept the Zhunderer.

His Lordship gives some striking statistics concerning En-
glish pateats, illustrates the prolific and, in some instances,
amusing operation of the American system, 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 England provides, in brief, as
follows : Patents are granted to the first applicant, whether
inventor or merely intrcducer. No official examination is
made; but all patents are printed and sccessible, thus ens-
bling spplicants to make their own examinations. The pa-
tentee enjoys the exclusive possession of his patent. No one
may usé it without 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 aro
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 pald periods of 6 months, 3 years, 33 years, and
7 years. If the official fees sttached to each period are not
paid up, the patent terminates on the dsy of failure. The
total official fees now charged are £175 sterling, or 870, for
a British patent of 14 years. The British patent extends
over Eogiand, 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, s total of £5,000, as
the government demund for & patemt privilege of 14 years,

for the Btates of Gireat Britaln. Wo believe there is no other
nation that imposes such heavy charges upon the inventive
portion of its people, nor is there any patent-granting na-
tion that, considering the ratio of population, issues so faw
putents 88 Grest Britaly,

But it appears that s further curtallment has become ne.

_ cessary. The Lord Chancellor, in his great speech, tells us
that 4,300 patents are sanually applied for in England, of

cientific werican,

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 the third 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 patents included,
is only a little more than jour years.

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

““You have granted in this country every year,” he says,
“ the enormous numberof 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 manufactarers 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 perliaps to the payment of
blackmail, if they would escape the irksome process of liti-
gation for an alloged infringement of patent rights.”

Itia to remedy this bad state of things that the Lord
Chancellor urges the proposed amendments. Throughout
his long speech not a single wond 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

7 | cost of procuring patents, and simplifying the method of
2% | obtaining them, the sole aim of the Lord Chancellor's bill is

to reduce the number of patents granted by increasing the
ditficnlties 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.
Certain examinersare to be appointed. Referees are also to
be chosen. Examiners and referees are to consider all ap-

2% | 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, whois to decide whether to
allow or roject the case.

The applicant must declare himself to be the inventor;

patents will not ba granted except tothe 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 termsto be
fixed by the Lord Chancellor. Government may use any pa-
tent, and make such payment as the Treasury choosesto al-
low. Noappeals from the decisionsof 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,
& barber, the suthor of the spinning frame, who was so poor
that he had to shave people in a cellar at a penny @ 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 eomplaining
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 legi:lation. But
we want their constitnents to know that the American peo-
ple regard the inventors of England 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, 88 & nation, 1o 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 mornl power. Especially do we welcome inven
tors from the people of (Gireat 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.

Wa 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 bardens or restrictions in the
United States. Hore they will encounter fow complaints
sgainst patonts by manufacturers, The principsl wail to be
heard in this country is the cry of the mapufacturer, asking
inventors to stady out new and practical things with whish
to ocoupy and task his machinery.

The Lord Chancellor will add to our obligatious if he will
sgain kindly announce in Parlisment, and cirenlate the news

widely in the British realm, that all Englishmen, although
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denied at home, may freely obtain patents in the U
States for thesmallest inventions, provided they are new and
useful: that patents are granted hore 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
Union ; 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 sny taxes or
annuities in order to preserve the life of his patent; that
neither Government nor private individual can interfers,
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 encournge inventors and aot
thors, by securing tothem an absolute property in their inven-
tions, whether great or small, for the term sgreed upon in the
patent. Thisis the one distinetive charactoristio of the Ameri.
can patent law, It is this which gives value to our patents;
and it is becsuse 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 decp 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 meltiog 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 thus re-
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 revoly-
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 & novel invention
for removing snow and ice by the direct applicaiion 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 receptacle 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 2 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 areone 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 thar, the vapor being ignited,the steam mingles with
the Hame, 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, to heat clay and stone beneath it to a bright red 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
tubes, 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 sutficient 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
Iy 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. . Waterbury of this city, has made
the subject an especial study for some years past; and judg-
ing from the favorable notice which his deviece is already re-
ceiving from city officials and others, there is a fair proba-
bility of its sdoption, and some prospect of our streots 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 fow men
with brooms could quickly drive the water produced off
toward the sewers, and thus that banking and caking of the
suow 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,




it Iu theroforo not surprising that ovon the bost of our
id transit schomes whould languish for want of funds.
Bom of our enterprising eltisons, who know this but are doter-
md\hi Rapid Transit shall no longor rost, have formed
an assoclntion to promote the matter financially, by raising a
fund of three millions of dollars, to be applied in carrying
out whatever plan the subsoribers to the fund may decide
1o bo best, aftor the money Is ralsed, They have ascertained
by experionce that, if plans are to bo first digoussed, there will
benoend to the discussion, and no time loft to obtain sub-
seriptions.  Thoey have therefore declded to ralse the money
first, and talk aftorwards, which Is assuredly a very practi-
cal method of procedure.

At a rocent meeting of the association, n board of direc-
tors was nominated, consinting of eminent and reliable citi-
sens, In whom the public have gront confidence. Progress
of subseriptions was also roported, when it appeared that
threo hundred thousand dollars, or ton per cont of the whole
amount, had been already pledged. This is certainly very
encouraging,

The speakers reminded thoso prosent 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 fow
days, namely, the Harlem Underground, and that it only
noeded the continuation of the same tracks down to the Bat-
tory 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 sireets was perhaps as fine an example of the Elevated,
or high 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 conld be seen to the best advantage where
it passes through the main street of Harlem, from 116th
street to 183d street. It would be found that this plan,
while it was less objectionable than the elevated, still occn-
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, above the railway, would be found s broad and
magnificent avenue, beautifully paved and regulated, of
park-like appearance, espeeinlly desirable whether for busi-
ness or residence, and here the adjoining property would be
found to be higher in value than at any other point along the

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 oar citizens the best possible opportunity for correctly de-
ciding which of the methods is the best for construction
down through the business and crowded parts of the city.

The recent construction of these different styles of rail-
wiy also places before our citizens positive evidence of the
actunl cost of building on either plan, In this respect the
construction accounts will, we think, show that there is lit-
tl 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,
capucity of traffic being equul.

‘We recently gave an engraving of the shaft of the Hud-
son river railway tunnel, which has boen 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 Naw York by the underground method,
the sume as is now done at the northern part,

The city of New York will undoubtedly require ere long

soveral independent Jines of rapid transit railways,but what
particular forms of construction should be employed,
whether they should «ll be alike or different, it is perhaps
too early now to determine. The general conclusion reached
by the Rapid Transit (Elevated) Railway Committeo of the
Civil Engineers' Socioty iu that each main line must have a
traflic capncity ot least equal to the London Underground
Railwnys. In this conclusion everybedy will agree. The
standurd for pussenger nccommodution is that afforded by the
Underground, Nothing loss will satisfy the public. The
suggestion naturally follows: ‘“ Why not, fora 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 4} miles to the
work already built, when we shall bave in operation a safe,
cdpacious, and fast railway underground from the Battery
% Harlow river, a distance of nine miles.

Boveral excollent charters for fast milways in New York
have been grauted, and w bill is pending before the Sate
logislaturs for u general law empowering the formation of
other companios, 8o we are not likely to lack for fran-
chises. But the tendency of this multiplication of char-
ters I8 to hinder rather than to promote rapid transit. The
immediate question for bullders will be: Which, on the
whole, is the best route for business? Which line will be
the most sure to return & reasonsble intorest on the large ex-
pense which the work inevitably involves? The eminent
Britsh rallway engineer, Mr. John Fowler, affirms that lo-
cal or city railways, o order o ensure to themselves the
np,umw of permanent traffie, must be located direct-
ly on the lines of greatest local travel, whero they constant-

Scientifis po,}

mericun,

-ly command the public nttontion. In this view, the Broad.
way lino would seom to have pre-ominent ndvantages, No
other street In the world {4 #o constantly crowded with
travel. Tho gradual chunges which are golng on nlong this
thoroughfare, by the erection of glgantio bulldings, point to
A day, not far distant, whon its loeul population alone will
suffico for a gonorous support of a rallway placed under ity
pavemont; and that if all the side avonucs had thelr rapid

transit rails,the Broadway line would nover suffer for luck of
business.

AMALGAMS FOR FILLING THE TEETH,

An article under this heading, published in our 1)}tpur of
January 8, and referring to observations on the subject
made by Dr. Clowes, of this city, before the Odontologieal
Society, has called out & number of communications from
members of the profession. Wo regret that our limited
spaco prevents their publication. Dr. A. €, Castle, M.D.,
of this city, ono of our oldest practitioners and a woll known
scientist, sends us an excellent article on the subject, Prob.
ably no one in the profession has had greater oxperience
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 shounld have said denta)
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. H: 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 lus 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. So 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-
gilver 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. 8. A,
resident ; Professor R. H. Thurstor), Secretary; Commander
L. A. Beardslee, U. 8. N.: General Q. A. Gillmore, Engi-
neer.Department, U. 8. 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,
geveral of whom have already distinguished themselves by
their investigations of the properties of materials usged in
construction. It would be difficult to over-estimate the
value of their future experiments,if carefully conducted. To
mention asiogle instance, it may be stated that the English
formula deduced from Gordon's experiments is almost thy
only authority available to our engineers for computing the
vegistance of materinls to compressive strains, Very fow of
our engineors could afford to make such experiments an thoy
desired ; and when such investigations were conducted by
compnnies, 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 & late number of the SCIENTIFIC AMERICAN We gavo an
illustrated description of the earthquake indicator of Count
Malvaria, of Bologna, Italy. A much slmpler dovice has been
for some time in use at the Cambridge Observatory, Manss,
This was adopted by Professor Winlock, the distinguished
astronomer, the Director of the American Nauutical Almanae,
and it is an excellent illustration, taken with the first de.
scribed instrament, of the comparative simplicity of Yankeo
devices, and the directness with which American ingenuity
attains its object.

The great equatorial at the Obseryatory of Harvard Col

oge is mounted upon a massivo granite pler, whose founda
Jtions extend far below the sarface of the ground. The!

floors of the bullding are carefully kept out of contact with
this pler, in order that no tremor may be communicated to
the telescope by the structure,  This pler can therefore only
be moved by nctual motion of the earth. Four littlo pins,
slightly conical In form, are balanced, small end down
and lnrge end up, on the upper face of the pler. They
nro wo nieely pointed that it requires gome skill and eare to
ot them up,  Once aet up, only movements of the esrth
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 nelghbors of Westchester county, one of these
ping wag found overthrown, indicating that the shake proba-
bly affected slightly the Hub of the Universe,

Wo 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 roliable than that of the Italian
Count,

KAOLIN IN THE UNITED STATES.

A lotter appears in our correspondence columns, signed by
Mr. 8. D. Morgan, of Nashville, Tenn., in which the writer
takes the ground that we labor under & mistake in stuting
that kaolin suitable for fine porcelain is not produced within
the United States. Our statement was based on the sssertion 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 highly gratified if be could substitute
an American fora 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 from
iron and other impurities to serve the purpose of manufac-
turing the fine grade of porcelsin, to the description of which
our recent article was devoted.

SCIENTIFIC AND PRACTICAL INFORMATION,

NEW POISONOUS SNAKE.

A wonderfual poisonous snake has just found a home in the
London Zoological Gardens. This is a snske-eating snake,
hence called opkiophagus. Dr. Fayrer has ably described
this creature. We learn from him that this most formidsble
of poisonous snakes is found, but not commonly. in India,
the Andaman and Philippine Islands, ete. 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 ophiophagus quickly
devoured the English snake by bolting him bead first, In
genernl sppearance this new suake is very like a common
cobrs, exeept 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 o 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 marvelons celerity. The lower part of the glass of
the cage now inhabited by this snuke 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 CHICEENS 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 u great part of their natural food, it seems not
improbable that the disappearance of the former might ex-
ercise n very appreciable offect in the increase of the devas-
tating insects,

ANTLINE INKS,

The majority of aniline colors soluble in water furnish
iuks of excellont quality. Dingler's Polytechnische Journal
of recont date gives the following practical recipes for their
preparation, by which any one can make the fluids very
cnslly;  Violot Ink is obtained by dissolving one part of
aniline yiolot blue in 800 parts of wator, 'This fok Is quite
limpid, dries quickly,nnd glves a romarkably dark color, It
is necessary that now pens should be employed in using it,as
tho smallest quantity of ordinary ink mixed with it causes
its alteration. Blue ink is made by dissolving one part of
soluble Paris blue in 200 parts of bolling water; rod ink, by
digsolving ono part of soluble fuchsin in 200 parts of boil.
ing water,  While ordinary inks are decomposed by nunter-
ous substances, and notably by hydrochloric acid, anihne
inks aro completoly ineffuceable from the paper on which
they aro used. They resist the action of acids and even of
chlorine.

EDULLITION 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 8
quarts of acid. The whole is to bo treated in » vessel of
55 quans capacity,




© BECKWITH'S IMPRUVED LUMBER DOO.

o annexed {llustrations represent an improved form of
lumber dog, the advantages of which are plainly set forth,
and will bo appreciated by those engaged in working lum-
bor. The lever, when drawn up as shown in Fig. 1, and se-
cured by the ratchet, thrasts two sets of teeth into the log,
one pointing upwards and the other down. This arrnge
mont is claimed to bo the only one by which timber of any
shape, square, round, or irregular, can be firmly seizod, hold,
anddrawn fo the standard: and this advantage is secured
by & very slight exertion of manual power on the lover, In
Fig. &, the dovice is shown with the lover down and the

toeth in the vormal position. These dogs may be at.
tached to any ordinary standard.  They arcmade of steel al-
most entirely, The pivots on which the tecth vibrate are
golid with the bed plate, and are of cast steel one inch and
an oighth in diameter. The ratchet and pawl on the lever
prevent any possibility of the dogs letting go the log, m.\d
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 mskers 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

18 inches may be sawn up from the first dogging, withont
rolling the log, as two teeth must enter tho lumber, and these
are sufficlent to hold it securely. When the surface towards
the dogs is wide, fiye or more tecth can bo driven in, at the
will of the operator,

Patented Decerber 20, 1871, to N. F. Beckwith, and for
ther protected by patents now pending. For further parti.
culars address Mesars, Filer, Stowell & Co,, Cream City Iron
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A NEW MERCURY AIR PUMP,

M. Do Las Marismas has rocently prosonted an air pump of
his invention to the Aeademy 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 fatigae, The vacuum
is obtained within one millimeter (04039 inch), in a receiver
of the capaeity of 14 gallons in about four minutes. Expe-
riments may be made at all pressures, from the atmospherie
pressure up to absolute vacuum. It permits the rocoption of
the air or gas contained in the receiver employed for experi.
ment, and also, to within 0080 inch, the admission of such
gases as may be desired. Tt is self-acting, and therefore
avoids nll those errors inctdontal to the working of mercury
air pumps of which the cocks are obliged to be worked by
hand. Lastly, itean maintain the vacuum indefinitely.

The proportions of this machine, whioh are limited to the
gize of a Inboratory instrument, may be augmentod accord-
ing to whatever requirements may be desired. Those parts
which are constructed of glass may be made of fron, 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, B, 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 2064 inches, causes the mercury to quit
the other balloon, thus forming a barometrie yvacuum. The
balloons communicate with the plate, G, by tho glass tubes
H, which plunge to within 080 inch of the bottom of the
balloons. They are antomatically 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-onter the balloons by the tubes, F, after having
been once driven out, because, in order to escape by the ori.
fice, I, it iy 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 airor gas
contained in the plate, or in the vessel to bo experimented
on, all that 15 to be done is to place the required recipient in
communication with the orifice, I.

The degreo of vacuum produced is indicated by the baro
meter, K, which communicates with the plate by the tube
L, and enablos experiments to be made at all pressures com-

’

prised betwoen atmospheric pressure and abwolute yvacuum,
The return of the airis effected through the tube, M,

Works, Milwaukee, Wis,

which communicates on one side with the plate, and on the
other pluoges into the mercury contained in the bent tube,

N. The level of the mercary may bo chianged by elovating
or lowering the india rubber tube, O, and thus uncovering at
will the extremity of the tube, M; the roturn of the sirupon
i 089 inch
the plate is regulated to within 0°0¢ J
l{' it is wished to admit any other gas, the recipient con-
taining it must be placed in communication with the tubular

opening, P.
l\\'n solect the engraving from tho pages of the Practical

Magasine.,

DITTMAN'S IMPROVED LOCKING NUT.

The nut lock herewith illustrated, in perspective (Fig. 1)
and section (Fig. 2), is 80 constructed as to prevent thie 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
spuce 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 espansion 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. 0., Lancaster county, Pa.

e

APPARATUS FORDETERMINING 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 fubrics used for

balloons, or for proving waterproof varnish when spread on
tissuos,

The apparatus {s o metallic cap, 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 sot serew,  The fabric is thon covered with wa -
tor and air is blown in through the tubo, If the stuff is not
absolutely impermeable, minute air bubbles will make thelr

way through and rise in the water.
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THE SUN'S POSITION AT DIFFERENT SEASBONS OF THE
YEAR,

It is & universally known fact says Herr Jaffe, in conse
quence of the in"llnnliou of the earth's axis at the ecliptic,
the sun sometimes stands higher and sometimes lower over
the horizon. It is, howover, less known that, simualtaneous
Ly with this ohangoe of wltitudo, n varistion also takes place
in the sun's relative position to the points of the COM ALY,
With us, a8 in the wholo temperate zone of the northorn
hemisphere, the sun’s position at noon is due south ; and from
this one is led to assume, sinco the earth performs a rovolu
tion every twenty-four hours, nnd every point upon its sur
faco describos un ontire cirole, that the sun always stands in
the east at six A ., In the west at six p. M., in. the south
east at nine A, A, and in the sonthwest at three 1, M., ote

At Vieona, on the 48th degree north latitude, the folloy
ing, however, is proved to bo the case. The sun stands

E. S.E. 8. &W W
L AM,. NXOON, r, ry
On the 21st December ., . — 2°10 12 260
On the 21st March . . . 60 050 12 210 60
On the 23d of September . 60 050 12 210 60
On the21st of June . . . 710 10080 12 180 450

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

Fig. 1

Nommm

divisions with the numbers of the hours, from one to twelve
A. M., and from one to twelve . 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 r. M., the second at
six A. M. and six r, M., and the third at four A. M, and eight
P M., and fasten the ends of all three ares to the corres
ponding hours upon the dial, so that they are inclined to
wards the south at an angle of 427 1> the dial
perspective view of the finished model.

The parts of the circles cut off represent the sun’s orbit as
it appears to us 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

Fig. 2is a

{when the days and nights are equal), and the third on the
21st June (the longest day). In order to find oat 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 dinl, 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. Natorally, the construction of the model has to
be changed for different degrees of Iatitude. The further

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

shortest day, and so on Also the angle which the segments

of cireles must make with the dial will be altered, this angle
ulvnl_'l exXpressing the difference between the number of the
degree of Iatitude and 90, For example For St. Peter

burg, on the sixtieth degree of latitude, the angle would Ix
30 For Naples Madrid, and Constantinople (417 N, Iat it

would be 40

Maopy & p)mh-rmrluv must have wondered how it s that
the same bullding should be touched by the sun’s rays on
one side In winter at & given hour of the day; and at the

selfsame hour lu sammer, it should be touchod on the oppo

sito sido. To such a one the foregoing statement would be ]

oseful, if he wishes to decide upon & tho and site for build- |

ing, by means of a co helloseoy or Well l.‘.;:.'r

to Bullding,” since & beautiful shadow really contributes to
Fig. 8

1eohien

«np QT YMARC M
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the perfection of the picture

model, one can always study the shadows as they would be

Indeed, by means of this

produced by the sun’s rays falling on a bullding favorably
and definitely situated, both geographically and with refer-
ence to the ;--i!l?~ of the compass For this purpose the
model must be pretty large. Take it iuto a dark room and
set up, upon the dial, the model of & building with promi-
nent pillars, ornaments, projections, ote,, 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
nrcs will show the direction in which the shadows will fall
on the building on that day of the year for which the arc is
specinlly constructed. The foregoing would also prove use-
ful to any one looking out for a site for n studio or an en-
Inrging apparatus, especinlly the latter, since the angle
formed by the are of the 21st December and a line raised
from the center of the dial is that by which the mirror will
receive unobstrocted light and be struck by the sun’s rays
on the shortest day. At Viennn, on December 21, at noon,
this angle falls as low as 184", and at ten A, 3, 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

yard of the stuff. Musling and cambries with little white
spots, cirele tars, or { on et ground, and those
printed with brownish yellow or reddish brown patterns,
have been found to contals Pt nd the colora

which hnve never bolore been conuldered with any ¢ uspicion,
and would be purchasoed by thoe uninitinted \\I'Pl";ll any fore
boding of the danger that would sttend the wearing of such
dresges, The danger In no slight ono: foraside from tho
large quantity of arsenie In It, the compound I8 not an In
gsoluble ane, 1f the goods are sosked In wite r, there In dix
solved out a suflicient minount of arsenieal salt to give a dis
tinct reaction This latter peculiarity is explained by the
supposition that the goods, being comparatively chi ‘.]'v, are

not washed or rinsed after printing. but sent directly to be

finished
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A NEW TACK HAMMER,

» who has ever dm m the floar, with
cl found on t ! mers, | ' btle oo n
the tack yielding to a sudden jerk, spring out of the board
and disappear into some h y fold of the eary 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 ree ptacle in the rear of
the hammer head, ns shown in the annexed « pgraving. The

base of this chamber is a steel |~Y te having at its front end

lens is diminished below the point of utility. (See Fig. 5.)
It may be remarked here that for the latitude of Vienna
an enlarging apparatys, erected on Wothly’

the mirror in the north as shown in the diangram, Fig. 4, is

s system, with |

much to be preferred to that on Monckhoven's system, with |

Fig. 4 :

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, i
thus allowing the whole of its plane to receive the sun's ray

even in the shortest days., Another advantage of Wothly

system consists in this, that no direct rays of the sun fall on
thoe combination lens. With Monckhoven's mirror this |
unavoldable

In conclusion, we will only make one more remar A\

ngle glance at our model shows that the sun's ascent fron
ten to twelve, and its descent from twelve to two o

!
t falls as quickly to the horizo Il then, t}
why the light from ten to two possesses about equal power, |
while it increas: ! i n fron lecr
sgain with the ' apidit P/ :'
der
o -— - -—
he Duration of Life,

I'he following facts on the duration of life appear in the
Devtsche Versicher g Zelt In an me, during
the period between the years 200 and 300 A D, the avernge
duration of life among the ppoer clusses wa 0 years In
the present ¢entury, amot the e of people, it
amounts to 00 year ! tl ' t! vy the mean
duration of life In Geneva w 121 years, between 1514 and
1833 it was 40°68 vear nd at the pre t thme A8 many
people live to 70 of ' 00 ¥ ed to the

v of 4

- - !

A New Kind of Folson

Professor Gintl sa) thnt n
print works the expensive is par i oplaced 5
Iveerin.arsenie and acotate of aluming Some of the dress
roodds o the market contain or 4 grains of arsenic in

into the plate Just in rear of the slit > I
and at the opening between plate 1 re tacles isaspring
. The head of the tack ex he s S Tepr t

K-‘.'ml.v passes the spring A downwr

{handle then draws the tack, which, falling B,
when the hbammer is tilted back, slides into the recept
‘\\ hen the latter is full its content emptied out,
;1:1-_.’!'1“ slide at D
’ THE ANATIFA
* The anatif r
the ocean world ! g
themselves te . - = >
life upon ' : r
The str 3 ‘
shaped she ; <
the fifth ) ! <t
pedic } :
olor Wi ! - v
hins no power of mot : o8 i
fro. In y ol food vide W
more arms on each side, which are elosaly contracted when
in repose; but whon sweoplog the adjacent water for animal
culw, are widely extended I'he two xes are associated in
the samo individual 'he yom on emerging from the egge,
swim about with ease, belt e witl ¢ movable
fin nd o huge eve in fron il ) ppear in the
wdult, as it gradually becon ixed by its pad
Anclont naturalists hold the gqueor fanoy that these crea
tures wore legeod ogus, doposited by some bind ke a duck,
and up to the present time Hshermoen have o similar superst
n, probably due to the feathery appoarance of the arms
when spread out
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correct ; bat if by it you mean the United States, you are la-
boring under a mistake such as, after a quarter of a cen

The Flague of Flios,
the Seientific American :

o

o the Biitor of

maehiine to extirpate such pests as wand fios, fleas, ete.  Bu

direction,

best and perhaps the only preventive.

instead of shooting them, or setting up scarecrows to fright-
en them away, [ throw out every possible inducement for
them to build their nests in my froit 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
erop of worms. Asto the Joss of fruit by the birds, the lat
terare always sure to be on hand in force in the season of
ripe fruit, whether they come early enough to take the worms
or not.  For the residue of insects which infest my vegeta:
ble garden, 1 find that the laboratory of the chemist fur
pishes materials fatal to them all, among which white helle
bore and cayenne popper are of the most utility; the bug or
worm which cannot find vegetation unfiavored with these ar-
ticles will seek its breakfast elsewhere, and leave my garden
nnmolested. A fow drops of carbolic acid in & pint of water
will clean house plants from lice in a very short time. If
mosquitoes or other bloodsuckers infest our sleeping rooms
al night, we uncork = bottle of the ol of pennyroyal, and
these insects leave in great haste, nor will they return so long
us the air in the rooms is loaded with the fumes of that aro-
matic herb. If rats enter the cellar, a little powdered pot.
ush, thrown into their holes or mixed with meal and scattored
in their runways, never fails to drive them away. Cayenne
pepper will keep the buttery and storeroom free from ants
and cockrosches. If & 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. CranLes 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 106, Mr. John Hep-

motion of the earth’s pole with the linear motion of the sun
und solar system in space, which he makes about 8,000,000
miles a year; whereas the calculations of our best standard
astronomers make it at Jeast 200,000,000 miles, and some
wake it more than three times as much. The time of the
great revolution hus been stated at from 10 to 30 millions of
yoars, iostead 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 illustre-
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 axisaod equator with the ecliptic. Put the point of

same place, and roll the wheel round on the paper. The
sxis describes a cone, pointing differently at each successive
instant; and if the axis were extended to the ceiling over-
head, or 1o the heavens, it wounld describe a circle there. 17,

nxis wonld nscribe u like cone and circle,
rolled the wheel half way round,the axis will make anungle,

paper and the eirele of the earth Js no greator than that be

great clrcuit round gome Inconceivably digtant ¢entral sun,
Kaokakee, 111. 8. N. MaxxiNo

o

Kasolln In lllo' United States,
1o the Editor of the Beientific American:

the material exists within our own borders.
borders "’ you mean the State of Now York, you are possib)

Mr, Willinm Stoele is not (he only person in the country
whose troubles from tho encronchmants of insects are safll:
‘clont to fnspire n wikh for the invention of some lnfernal

it seems to me that the dissemination of Science nnd u bet-
tor knowledge of entomology are what is most needed in this

1 have not seen a bodbug or a flea in my honse for many
years. If an army of them were to be brought in, mereury
would speedily extorminate them, but I think cleanliness the
Tho common house [ equal In point of color and strength to any other poreelain,
fiy 1 do not molest, believing that it more than compensates
forits trouble by clearing the atmosphere of effluvia and the | been abandoned; yot large quantitios of the elay bhave been
animalenles which always arise from the putrefaction of de-
eaying substances during warm weather. 8o, also, with the [ where, 1 understand, it is sold to paper mukers, candy
binds, which are quite numerous hers during the summer;

burn makes a singular oversight, in confounding the angular

the axis on the circumference of the circle, keep it in the

while rolling the wheel round the pivot, you moved the pivot
round the circumference of the circle on the paper, the

When you have

with the line on which it was atthe start, twice ae 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 polo of the earth de-
scribe o cone and circle in the heavens; but soslowly does
the earth’s axis vary from parallelism, that it takes 25,800
years to complete the circle, The linear motion of the sun
in space may be aptly represented by carrying an orrery
round the world. The contrast between the circle on the

twoen the earth’s yearly circuit round the sun, and the sun's

In your recent articls on ** Porcelain Manufacture in New
York,"” you tell us that the kaolin used is imported from En-
gland, atd you regrot the necessity for so doiog, and ex-
press the opinion that there is no reasonable douhbt that
If by *““our own

tury's reading of your excellont paper, [ have never before
known you to full into. Kusolin of excellent quality is found
from the Valley of Virginia in the East to Arkansas in the
West, and it abounds in North Carolina, Tennessee, Georgia,
Alnbama, and the northern portion of Mississippi, and I
ihink that it (as well as & very superior quality of 1 tograph-
jo stone) hns vory recently been found in Kentucky. In
South Caroling, ksolin i% very abundant and of superior
quality. During the Inste war, quite u Iarge amount of table
ware was made st the Kaolin Mine, as it is called, in Edge.
field distriet (1 think that is the name), some 10 miles south
of Angusta, Ga. During the war, I used in my house some
of the ware; and though mthor roughly fashioned, it was

t

Since the war, the manufactare of the ware, 1 think, has
shipped (thousands of hogwhoads yearly) to your own city,

mukers, and manufacturers of wall paper, as a substitute for
terra alba.  You will find on inquiry Iarge stocks of it in
your eity, and is most likely sold as an imported article ; and
quite lkely the *“slip " alluded to in your article is from
the South Caroline mines. If any of the other States have
ever engaged in shipping it abroad, I am not aware of it.

Nushville, Tenn. 8. D. MoRraaxs.

The Stenm Cllmber,
To the Edwor of the Scientific American:

In a recont issue I find an account of a steam hill climber,
as you term the new locomotive for the U, L & E. R. R.
The engine in question was built at the Mason Machine
Works of this city, and was designed to run both on a level
and an incline.  Perceiving several errors in your short
notice of it, I imagine that you will be glad to receive & fow
correct dimensions. The small double-flanged wheels are
27 inches in diameter, and the track they run on is § inches
above the outer rail, whick is of the usual gage. The main
drivers are 8 feet 6 inches In dinmeter, and consequently
clear their rails § inch when tho small ones come into play.
The cast steel cog wheel is placed between the small wheels,
of course on the back axle only, to which the main rod is at-
tached: it is 8 inches wide, and ity teeth have o pitch of 4
inches, while its pitch line dinmoter is 27 inches. You will
notice that the power at the rim of the small wheels (which
is also the pitch line of the gear) is much greater than at the
rim of the main drivers, because of the inorensed leverage,
which is also an advantage in climbing.

The engine is a double-truck locomotive, designed to allow
each truck to swivel on its centers, similarly to the Fairlie
system. There are six drivers of 3 feet 6 inches diameter,
with 4 ineh centers; the cylinders are 17 x 24 inches; the
boiler has a fire box, 00 inches Jong by 48§ wide," inside,
with 154 two inch tubes 11 feet 6 inches long; the tank has
a capacity of 2,530 gallons. The tank end is supported on a
six wheeled truck, with four sliding side Learings under the
frame, and is so arranged that the truck swivels on its cen-
ter piece. The engine weighs about 32 tuns on its drivers,
and is fitted with the Walschaert valve gear, which is guite
familiar to European engineers, but has not yet received the
attention in this country which it deserves.

I enclose o photograph of the engine, which is appropriately
named the Leviathan.

Taunton, Mass, Wit E. Srarks

°
Dry Plate FPhotography.
To the Editor of the Scientific American:

No doubt many of your readers who may be interested in
practical photography, particularly in preparing plates
for the dry process, have often experienced difficulty in ap-
plying the preparatory coaling of albumen smoothly, unless
they resort to the careless general practice of first dipping
the plate into water, which 8o largely dilutes the mixture as
to seriously lessen, when it does not entirely destroy, its ef-
ficacy. The result is that, in subsequent operations, the film
is liable to elip, and thus destroy the value of the negative.
Foralong time I experienced much annoyance myself
from this gource, until I discovered that all difficulty could
be obyiated by simply breathing upon the plate before pour-
ing on the albumen, when the solution will be found to flow
us smoothly and evenly as the best collodion, 1f during the
upplication the fluid shows any hesitation in covering a par-
ticular spot, it is only necessary to again breathe upon that
point, and the difficulty will be removed.,

I. Hexny WmresoUsE,

Ouchy Lausanne, Switzerland.

Parasites In the "l’onzuon of Flles.
To the Eddor of the Seientific American:

A few months ago, when examining with a microscope the
tongues of honso flies, 1discovered in the tongues of seve-
ral & spocies of worm. In some flies, I found two worms,in
others one, and In others none at all.

If nmong 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 wy re transparent in
appearanco, head and tail being exactly alike.
very active in their motions,

Cincinnati, Ohio.

They were
W. " W:'W;

The WIld Sheep of COalifornia,
The California specios (oois montana) Is a noble animal,
weighing when fally grown some 850 pounds, and is well
worthy the attention of wool growers as u point from which

Y
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to make » now departure.  That it will breed with the do-
mestic sheop I have not the slightest doubt, and I cordially
recommend the experiment to the various wool growers' as.
sociations as one of great national lmportagee.

The clothing of our wild sheep is composed of fine wool
and conrse hair, The hairs are from about two to four inch.
os long, mostly of a dull bluish-gray color, though varying
somewhat with the seasons. In goneral characteristion they
are closely related to the hairs of the deer and antelope, be
ing light, spongy, and elastic, with s highly polished sur.
faco; and though somewhat ridged and spiraled, Jike wool
they do not manifest the slightest tendency to felt or become
taggy. A hair two and a half inches long, which is perhaps
near the average length, will stroteh about one fourth of an
inch without breaking., The number of hairs growing upon
n square nch is about 10,000; the number of wool fibers is
about 25,000, or two and & half times that of the hairs. The
wool fibers are white and glossy, and beautifully spiraled in-
toringlets. The average length of the staple is about an
inch and & half. A fiber of this length, when growing un-
disturbed among the hairs, measures about an inch; hence
tho dogree of curliness may easily be inferred.

Wild wool is too fine to stand by itself, the fibers being
about as frail and invisible as the flonting threads of spiders,
while the hairs against which they lean stand erect like hazel
wands; but notwithstanding their great dissimilarity in size
and appearance, the wool and hair are forms of the same
thing, modified in just that way and to just that degree that
1enders them most perfectly subservient to the well-being of
the sheep. Furthermore, it will be observed that these wild
modifications are entirely distinet from those which are
brought by chance into existence, through the accidents and
caprices of culture.

It is now some 8,600 years since Jacob kissed his mother
and set out across the plains of Padan-aram to begin his ex
periments upon the flocks of his uncle, Labdn ; and, notwith-
standing the high degree of excellence he attained as & wool
grower, and the innumerable painstaking efforts subsequent-
1y made by individuals and associations in all kinds of pas-
tures and climates, we still seem to be as far from definite
and satisfactory results as we ever were, In one breed the
wool isapt to wither and erinkle like hay on n sun-beaten
hillside. In another, it is lodged and matted together like
the lush-tangled grass of a manured Jmeadow. In one the
staple is deficient in length, in another in fineness; while in
all there is & constant tendency toward disease, rendering va-
rious washings and dippings indispensable to prevent its
falling out. The problem of the quality and quantity of the
carcass seems to be as doubtful and as far removed from
satisfactory solution as that of the wool. ‘

The source or sources whence the various breeds were de-
rived is not positively known, but there can be hardly any
doubt of their being descendants of the four or five wild spe-
cies so_generally distributed throughoat the mountainons
portions of the globe, the marked differences between the
wild and domestic species being readily accounted for by the
known variability of the animal. No other animal seems to
yield so submissively to the manipulations of culture. Jacob
controlled the color of his flocks merely by causing them to
stare at objects of the desired hue; and possibly merinoes
may have caught their wrinkles from the perplesed brows
of their lenders,—Jokn Muir in the Overland Monthly.

Colored cConfectioneary.

It may not be uninteresting to some of our readers to see
what kind of poisons are administered in the form of col-
ored candy to the young Hungarinns at home. Professor
Ballo, of Pesth, who has been analyzicg them, reports that,
in 13 specimens of red candy which he tested, he found that
11 were colored with cochineal and 2 with fuchsin, Of 12
blues, 2 were ultramarine, 1 indigo-carmine, 2 aniline blue,
and 8 Prussian blue. Of 83 yellows, 81 were chrome yellow,
40 were Dutch pink, and 3 a salt of binitro-naphthol, Of 18
greens, 4 were Paris green. 8 chrome green, 2 ultramarine
green, and 4 sap green. The so.called iron yellows were
chrome yellows, and the so-called substitute for carmine was
an arsepious fuchsin. Of these colors the Paris green,
chrome green, and chrome yellows are poisonous; and their
use should be prohibited, and o should that of fuchsin, for
only the cheaper and arsenious sorts are used. The action
of binitro-naphtkol salts is entirely unknown,and hence their
use should not yet be permitted. To make the confectionery
cheaper, its weight is increased by sulphate of baryta and
other adulterations,

P

GREAT BRITAIX AT TRE CENTENNIAL.—We are glad to
announce that Mr, F. R. Sandford, a gentleman of great ad-
ministrative abilities, who was Secretary of the Commis-
sloners of the London Exposition of 1882, and Mr. Philip
Cunliffe Owen, who had charge of the British delegation to
the recent Vienna Exposition, have been appointed to take
charge of their country’s interest at the approaching Centen-
nial,

A 8IA¥T has been sunk at Lawton, Bng,, for the purpose
of pumping up brine, to bo conveyed by pipes to the coke
ovens in connection with a colllery,a distance of two or three
miles, there to be converted into salt by means of the waste

heat from the ovens. The cost of the undertaking will, it
in said,exceed $200,000,

SoME of the large sugar manufactories of Paris are now
Muminated at night by the electric light oLtained from the
Gramme machine, The apparatus requires from 1 to 1%
horse power, aud is driven from tho engine tho same as any

other piece of muolinery.




B s ;:;ﬂll PATENTEE.
Ve berew, oduce the first Chinese patentee to the
American public. He ix n residont of San Francisco, Cal,,
‘and his invention is & pair of overalls, the novelty of which
copsists in forming & gusset or triangulsr lap upon the
plece of material which comes opposite the corner of the
pocket or other termination of a seam, and then sewing the
ap or gusset down across the seam.
A represents s pair of overalls. In order to fasten the
corners of the pocket and the termination of other seams in
the overalls, a or other shaped plece
of cloth, b, ix left projecting from the piece of
cloth opposite the corner of the pocket, and
this small piece, b, is Iapped over the cornor of
the pocket or seam, and sewn down firmly all
around, so that it will form u gusset for
strengthening the corners of the pocket, and
provent them from ripping or being torn by any
ordinary strain that may come upon them. This
P‘N‘n b, is formed in the proper place when eut.
ting tho cloth for the part, so that it forms a
permanent part of ono of the pleces of the over-
alls, and iy, therofore, 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 & much
neater and more durable appearance; and the
) lap, insteid of being a separate
and independent piece of goods sewn to the gar-
- ment, isa 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 pioce, but also avoiding one seam,
which wonld be necessary to secure a gusset as
‘usually cut,
For further particulars nddress the inventor
a3 above,
-
Nir Goldsworthy Gurnoy,
‘With rogret we record the death, at the uge
of 82, of Sir Goldsworthy Gurney, s man of
‘congiderable eminence a8 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 sueccessfully with ammoniacal
- gas, and the results of his experiments were so
‘satisfactory that he subsequently built a steam
road carringe. In 1826 he ran this
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 Gloucester and Cheltenham, for four months, four
‘times o day, during which time it carried about 8,000 pas-
sengers, and ran 3,004 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 improvements in connection
with his system of lighting, among which was an arrange-
ment of reflectors 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 the atmosphere of the
room in s salatary 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 st the bottom of Water.
l0o place. Itis said to have illuminated the whole of the
open spuce in which stands the Athenmum Club very pow.
erfully, and to have cansed the gas lsmps to look as dim as
ut that time the old lamps at the end of Gower street did to
the gas lamps when establishod. Gurney likewise dovised
the well known stove which goes by his name,and & method
of mine ventilation, which consisted in taking high pressure
steam down the shaft and then sllowing It to escape in an
upward direction through a number of jots. In his yéuth
he was associatod with Davies, Giddy, and Trevithick, and
no doubt imbibed from them much of his love of mechanical
seience, Bir Goldsworthy Gurnoy was n magistrate for the
counties of Devon and Cornwall,
s
Dolng up One’s Mouse,

The prineipal reason, according to the Saturday Recicv,
why %0 many people dread having their houses done up, Is
that the objoct of each tradesman employed soems to Lo to
make work for some other tradesman, Tho whitowasher
forguta tocovor up the swel grate in tho drawing room when
hio i% doing the ceiling, The housemaid 5 80 busy Hirting
with him, uod listening to the words of the last comic song
which he is trying to toach hor, that she neglects to romove
the fendor und fire frons, Grate, fendes, and fire irons are
complotoly spolled, and hwve to be sunt away snd repolished

at considerablo vxponng,  Phe whitewallilor also munages to
clog the bell wires o nt the bells wi t ring.  The bell-
hanger mu by wont for, He loaves dirty finger
marks bro ho has loosened the cranks,
and round fdles whore ho trlos the bells, Per
haps he o handlos, It cannot be mwatehed,

#0 two new, ones must bo bought, und another tradesman
brought 1o to put them on.  The paper hunger possibly uses

Scientific American,

bad size on the wall, and makes his
consequently, when the room s again inhabited, it has
mystorious but most offensive smell. Perhaps ho does not
take the trouble 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 wnell will romain. The
painter does not safficiently rub down or burn off the old
paint before he pats on the new. He sometimes even covers

Towed to dry perfoctly. They are finished by being placed

the old doors with size to »ave himself trouble and make
surfuce.  He is almost always carcless with hix first cont—a

————
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CHEANG QUAN WO'S OVERALLS.

carelessness he cannot afterwards repair. It is not uncom
mon, a8 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 pleces at the slightest touch, and leaving the
lisht 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 cont, he lets drops fall on the step which no
French polisher or English honsemaid could, with any quan.
tity of fuller's earth, whiten or remove. He walks up and
down the ofl 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 thervof, so he is mther pleased.
It isnot uncommon for a bill to be sent in charging for four
conts of paint when only two have been put on; perhaps in
some cases there may have boon throe thin palntings and a
little chalk mixed with the whits 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 paintor and his paint, who like to bo constantly re-
decorating thelr rooms, Mun of supposed tasto still have
their hall doors grained in a bad imitation of oak or maple,
and prefer paint on their stalrs to stained and varnished
wood. The reason why bullders so love paint and varnish is
that it hides bad wood, and insures to them and thelr sueo

cessors work for ever.  1f some subwtitute for whitewash on
coilings could be found which would wash, they would loss
thousands n year. They set their faces against the varnished
pupers which some people have adopted, and which are cer

tainly u help to cleanliness at small cost, as ihey boar wash

ing, They detest marquoterle floors with rugs, as there ar
not then heavy earpets to talke up and nall down, and tear
nlno, ng wo know to our cout,

e
B
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Proparation of Washing HMlue,

Twenty 1bs. white potato starch, twenty 1bs, whoeat starch,
twenty 1bs, Prussian blue, two lbs, indigo carmine, and two
b, finely ground gum arabic wro mixed in a trough, with
the gradunl addition of sutiolunt water to form » half fluid,
homogensous mass, whioh In then poured out on o bourd
with strips tacked to the edgos. 1t is then allowed to dry In
 heated room ungll it does not ran togother agnin when cot,
It is poxt out, by's suitable cutter, into littlo cubes, und al-

in & rovolving drum, with & sultable quantity of dry and
finoly pulvorized Parls blue, until they have o handsomo ap.

paste of damaged flour;

The Modern War Ship.

Mr. John Scott Russell, in & recent paper before the Tnsti
tation of Naval Architects, says: “My personal opinion and
experionce have grown steadily towards the convietion that
we should consider n modern war vessel as & mere tool or in-
strument of destruction, not & ship (in the eyes of the sailor,
quite unworthy of the name), s mere floating gun carriage, »
mero floating spear propelled by stesm and meant first to
place an explosive shell in the enemy, and second to run in-

1o hix wide and sink him. If Tam right in supposing that

what I say truly represents modern naval opin.
lon, then we come to & very simple practical eon-
clusion.  Let us take one big gun, let us give it
the largest bore, the Inrgest shell, the highest
penotrating speed we know how.  Let the vossel
herself bo considered in the light merely of a
Hlonting gun carrisge. Latthis one lurge gun oc-
cupy thochief place in the veasel in front of her
engines and boilers snd propellers. Let It be as
small a ship ax is consistent with high speed, let
it be propelled by high engine power, let it show
very littlo nbove water, nnd Jet it have a short,
;trong. ugly stem to strike the enemy and sink

im,

Not only high speed but admirable dexterity,
and quickness of movement or mancuvring, are
indispensable to this sort of vessel: she must be
low In the water, nearly nnsinkable, 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 ariees is this: When we want two guns,
shall wo have s two-gunboat or two one-gun-
boatsY The argoments 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 wonld do, we may
have two cylinders where one wonld do, two
scrows where one would do, two boilers 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, becanse 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 raoged, steady, easy, good sea boat, enrrving
large store of coal and other stores. She must have great
destructive power, great endurance, great mancuvring 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 coverad with armor. Also, she can, if not
absolutely secured, be comparatively well protected by cer.
tain precautions which may be well considered. Lot us con-
sidor thesa, 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 bo in celluiar watertight divisions of contenient, and
even somewhat inconvenient, smallness, bat judiclously ar.
moged 8o as to be conveniently accassible for good, and con-
voniontly inaccossible for harm. By these snd many similar
precautions, which I will not here ennmerate, the ocean
crulser may be made the queen of the scas.

Here then are three classes of ships or fleets about which
wo need be in no doubt ss part of the fleet of the future,

1. The Man-of- War—Large, fast, enduring, many and
lurge guns, central battery, perfectly shot-proof, engines,
boilers, sod 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 floet of these? How muny 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 fleot, but a multitude, not numbers, but
swarme, clouds,

Have wo swarms of these?

8. The Mang Large Gunned Occan Cruiser—Long, wide,
deep.sided, fast, enduring, quick in her mancuvring, with
destruetive power, and small protection, able to do great harm
and ready to run groat risks,

Huve we fleots of these ready for euch of the oceans in
which we have colonles, and ure certaln to have war?

O

The Sucx Canal,
Late roports from Eygypt state that the usefulness of the
Huos ennnl hus become much lmpaired through the quantlsy
of sund Dlown Into it st certaln places, and which, if not
systemntically romoved, will soon I it completely, Al
roudy large vessels cannot pass each other, but are com-
polled to wait at the mouths of the canal until the ehannel
is cloar. It 1s probablo that bigh walls will eventually be
bullt nlong the banks of the canal ns barriers sgoinst the

pearance.  Tho cont I8 ubout 19 conts per Ib,

sund storms which are 5o comuon,
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IMPROVED SHINGLE MACHINE.

We illustrate in the annexed engraving a new shingle ma-
chine, which iz .d.'ﬂd to cumng all kinds of wood, and
which ean be adjusted to cut shingles of any required thick-
ness. It is claimed to be free from the irregular and un-
certain motion of the block holders and carringes, which oe-
curs in some other machines of like nature, and also to pre-
yent groat 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 oxtend
downwand 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 tho teeth,
thoreby saving much timber or-
dinarily wasted.

The block, by its own weight,
falls into proper position for the
pext 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 muachine 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 skillof the
operator.

The same manufacturers also
make a single block automatic
machine especially sdapted to
cutting up waste in lumber mills, and also an excellent lfnnd
machine suitable for persons requiring but small quantities
of shingles. =sides these, 8 special machine is constructed
for producing shingles from 20 to 24 inches in length, and
also & variety of other apparatus relating to the manufacture
of shingles.

Th e device illustrated was patented February 27, 1872.
Farther particulars with reference to it, or with regard to
shingle machinery and manufacture, may be obtained by ad-
drv\‘-‘inz 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 epgraving, is a
practical tanner of fifty
Fears’ experience, acir-
cumstance which pro
bably will be alone
suflicient 10 commend
his invention to the fa-
vorable consideration of
the trade. The im-
provewment counsists in
connecting the vatsand
saspending the hidesin
such & way that the old
liguor from the new
stock ix drawn into the
oldest leach. It passes
through and over to the
next, and 0 on to the
Jas:, where it enters
and circulates through
the oldest stock sus-
pended for tanning, and
finally returns to the
starting point, thus
keoping in eonstant cir-
culation, At the same
time the old stock is
softennd, scoured, and
retanned, and the old
oo is filtered through
the leschow, helping to
strengthen the ligquor,

It is elaimed that by
this means the leaching
is %0 effoctual as to ox
tract the strength from
any tanning salstance, and that the bark, when placed on
end, will juve up its strength with less bloom and gallic acid,
while the hides are oxeludod from the alr

The hides are first soaked in water, and, if hard and dry,
are softened in the wheo!, B They are then hung length
wiss (if split they are tied together atthe backs) on the rack,
F, beneath the wheal, C, for liming. The paddles on wheel,
C, koc[: the llquor in sgitation, 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 smong

the hides during the Hming, it is statod, greatly hastens the
process, In order to remove the hair, the hides are placed
within the wheol, C; and while rolling about therein, the
Lime liguor continues desconding upon thom, washing out tho
hair through the wheel, and carrying iv ngainst the rack be-
peath, where it is retained, clean and froo from knots. The
hides, on withdrawal, are placed in wheel, B, and there
worked out ready for the tan. Duaring the above operation,
a sogment of oross slats, placed between the floats on each
wheel, so that the hides drop in the water as the wheel ro-

tates,

While tanning, (hu'.ln'ul--e are again suspended on racks,

WHITE'S SHINGLE MACHINE.

M, which may be shifted along from vat to vat daring the
process, the partitions, H, being movable for this purpose,
and nlso to allow the liquor to flow while passing through
the series of leaches and tan vats. The weakest Jiquor is
forced by the paddles of wheel, A, from the new hides, over
into the weakest leach, G, where it passes through the false
bottom, up the hollow partition, over into the next leach,
and so to the last. Thence it returns, by reversing the ciren-
lation, back to the fresh pack from the green house.

The racks of tanned leather can be hoisted, as desired, di-
rectly into the Joft, 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

£

REED'S TANNING APPARATUS.

the leather, after aplitting, may bo placed innide, and there
seoured, softened, nnd re-tanned, omerging with a fair grain
and fine nap an the tlesh side In plinble condition, suscoptible
1o excellent Linish At the same tme the old ooze is passed
over and saved by filtering in tho loachos, Tanned stook i
groatly lmproved by ranning through the wheaol, and this

without the ususl loss in welght,

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 inoova.
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. Bamuel Hape, Atlanta, Ga,

Relntions between Magnetism and the Aurora,

It appears from the scientific report of the Austro-Hunga-
rinn North Polar expedition of 1872-4 that magnoetic disturb-
ances are clogely 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-
clinntion, 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 rniore convulsive
the motion of the rays of the au-
rora, and the more intense the
prismatic colors. Quiet and regu

lar ares, without motion of light
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 incrensed.
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 interesting. 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 acconnt of its
effects and phenomena being gencrally quite hidden from
our direct perception.

The instrament upon which Lientenant Weyprecht placed
the greatest expectations, namely, the earth-current galvano-
meter, gave no results at all, through the peculiar circum-
stances in which the explorers were 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,
as jce is no conductor, the plates were isolated, and the gal-
vanometer needle was but little affected.

DRIFTING OF ICE.

The invention In elnimed to be enpocinlly andapted to warm
The |

anlmal matter, and ““"‘"i

climates, where tan vegotation grows spontancously

refuse, when componted with lime,

Lieatenant Weyprecht, of the Austrian Polar expedition,
made the remarkable
discovery that the ice
never drifted straight in
the direction 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 S.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 rale, which can-
not be explained by cur-
rents nor by the influ-
ence of the consts, as
with these causes there
would be opposite re-
sults with opposite
winds, Another inter-
esting phenomenon was
thostruggle betwoon the
cold northern winds and
the warmer southern
ones in January, just be-
fore the beglnning of the
lasting and sovere cold;
the warm 8, and 8. W,
winds  always brought
jront mosses of snow and
produced a rise in the temperature nmounting to 76.95° Fah.
within a fow hours,

The Influence of axtremely low tomperatures upon the hu-
man body has often been exaggomied ; there are tales of
difficulty in broathing, ete, that are caused by them, Lieu.
tonant Woyprooht und his party did not notice anything of
the kind: and although many of them had been born in
#outhern climes, they all bore the cold very easily indeed ;
there were sallors among them who never wore fur, The
cold only gets unbearable when wind Is united o it
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THE SECRETARY BIRD,

Many and various are the names applied to this extraordi.
pary bird, by the natives of the difforont countries in which
it is common, By some it is known us the ** Devil's Steed,
Dy othors as the “ Bird of Fate.” Wo 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
onee recognizes the appropristeness 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 valture, while it is known to
men of science as the gypogeranus ser.

The crane vulture inhabits
Afriea, from the Cape to 15° north lati.
tude, and from the Red Sea to Senogal ;
it ix nlso 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 cn-
tirely upon the ground. Its toes are
short, and it can walk so fast that it is
sometimes called the messengor bird,
When desirous of flying, it is compolled
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 beautifally 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 fomale
becoming 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. Itis no uncommon thing for the
branches, of which the outer walls are
formed, 1o sprout afresh and spread, uo-
til the eyrie bocomes 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 shell is either pure white or slightly
marked with Tittle red spots.

Snakes of all kinds are the objects of constant attack by
these birds. When a serpent sees one of these dreaded ere
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 aboat, 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 hesd 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 Sehool Journal of Popular Edueation, Louiscille, 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-

Tk
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THE SYDEXHAM CASE,

sional attontion will provide a very beautifal object of deco
ration to & home ; while the tasteful selection and arrange-
ment of the plants Is u pleasing occupation for the ladies of
the household.

We publish herewith three designs for fern casos, which
we have selected from the London Farmer, and that journal
gives the followlng principles upon which a fern case should
be constructed : 1. Have no apparstus or arrangement for

2. Make your case as airtight as possible, allowing
for no veotilation, These are vory simple rules, and may
peom to mean nothing; but they cover the whole ground,
and, if you wikh success to bo the result of your labors, fol-
Jow thew.

|

—— ———

.('llml constructed on different prineciples from those of the
W lll:!"llll CANG are necessary for the cultare of other plants.

Why should we provide no drainage? The reason is that
we have no ventilation, If wo have no ventilation, or glve
no acceas to the air from outside, we keop 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-
greo, depends the Iatter. A northern or eastern aspect, whero
the morning sun reaches the onse, wo think is best. As re.
gards moisture, we have the principle of self-sapport in an
alrtight ease; for if ¥ou allow the sun to reach the case for
an hour or 50 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
condensution 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 temmperature, also, must be much more even in
an airtight case than in & ventilated one, where the constant
of doors and windows would affect it

opening and shutting
wo have no water to run off,

If woe have no witering to do,
and consequently require no drainage In the bottom of our
caso. Now in this airtight principle, wo got st the secret,
STOUKING AND MANAGEMENT

stocking Wardian cases the amateur will find that al
do well in this case, The
lover of Nature, and no-
the mols

In
most all ferns and mosses will
study of mosses will ropay thoe
where cun it be so succossfully pur‘uml as hore,
ture of the case always keeping them fresh and bright,

while their growth is rapid. There are few of our green-
house forns 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 n case, do not place the plants too near, nor
use too many of & large size, but put in a few plants and of
n moderate size, Water well after setting the plants out,
and shade the caso 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-
¢y and freshness this newly bormn part?
The lycopodinms grow finely, and spread
very rapidly in the case; small pieces
introduced at regular intervaly 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 plants and
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 fleus stipula-
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. It is a 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 lyeopodiums 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 = 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 the heat. To provide against this, it will be
found useful and interesting to put in a 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,
sively than at present.

Remember that plants of different natures and require-
ments cannot be successfully grown together; any amount of
mansgement will not produce it, any more than the inhabi-

more exten-

THE FRINCESS OF WALES CASE

tant of the tropies ean stand the changes of climate in the
frigid zones

Compressed Xeo,

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. Iu looalities
where los is not attainable, snow might easily be troated in
the same way,
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THE MODERN THEORY OF COLOR.

A LECTURE BY PRESIDENT HENKY MORTON, OF THE STEVENS
INSTITUTE OF TECHNOLOGY.

In & 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
ingenions 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,
varring in length from the yriyy 10 the g5l 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 containg between 35,000 and 60,000 little waves,
The whole number in a single ray is so enormous that it con
vers no impression to our minds, Counting five every se-
cond, day and night, it would take about three millions of
vears to :'mml what the eye receives in a single second. Yet,
.tho eye, when perceiving colored objects, not only takes cog-
nizance, in some mysterious way, of these rapid motions, but
aven distinguishes their rates of velocity. Between the rates
of motion of the colors at the extremities of the spectrum,
there might 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 eve itself, and the means by which we perceive color.

js supposed to be tuned to the recoption of color vibrations,
just as the rods of the anditory nerve are tuned to sound vi-
brations, Fig. 8 gives a still more enlarged view of the
rods and cones, showing their peculiar structure much more
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
Schultze says: “* The rods
and cones must be consi-
dered the nervous terminal

f

Fig. 8.

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 forther magnify-
ing these curions organs, it
will be seen, from Fig. 4,
that even they, minute as
they are, are divided into
still more minute parts.
What the functions of these
ultimate parts are, we can-
not tell ; althongh we have
reached the extreme end of
the optic nerve, and have seen its wonderful complexity, we

Fig. 1.

Fig. 1 exhibits the general structure of the eye. It islike
& 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 retine, which it is well worth our while to examine a
little mere in detail. Fig. 2.

Fig. 2 shows the layers of the human reting magnified 400

Hmesw. There are no less than ten of them, all of which
with the exception of the two terminal ones, -
nerve tisae and connective substance
the light enters from the bottom. The vibrat ons
cated 1o the nerve substance finally reach the ninth layer
where experiments, which it would take too long to dnwfrnn:
here, have lod Investigators to believe that the sensation of
sight is located, This layer, called the “‘ rods and cones '
from the shapes sasumed by the optic '

are made ap of

As the figure stands

communi- |

nerve substance there,

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 %ow it ix accom
plished by a single step. The whole subject
lies far out in the ferre tncognita of Science,
and it ig only intended here to state the pro-
blem as it stands at present, and to show
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 assnme that the
oye 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 a8 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 mach inferior degree, by colors be-
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Fig. 4.

longing to the 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 ounght to get & perfect im-
pression of bloe; butif the eye recognizes blue as a distinet

engraving, Fig. 7, wo have two wuves, one twice as loog a-
the other, and below them is thelr resultant, obtained as fol.
lows: Both waves, starting at A, pass up in the same diree,
tion: their combined effect is therefore equal to thelr sum

Fig. 7.

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.

Bat, to follow ont 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 onght to be white.

Fie. 8. The lecturer then threw on the
screen disks of green, red, and violet,
by meaos 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
result was blue; thus satisfying the
requirements of Young's theory (Fig.
B).

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 illus.
trate this property, which was soon to be employed in eluel.
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 s large revolving disk, with
globes in different positions with regard to hoops painted up-
on it, illuminated with flashes of intermittent Jight produced
by revolving before the source of light a disk of pastebosrd
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.

\PURPLE]
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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.

GREEN | BLUE \VIOLET REQD | YELLOW)GREEN

Similarly red and groen disks of light, thrown on the

screen, produce the compound impression we call yellow
Fig. 6) ‘
It may bo asked, however: Is not blue, being an interme

diate wave length betwoeen groen and violet, in fact thoeir

troe avernge and equivalent? To show that this is not the
proper mannor of considering the question, it is only noces
sary 1o look at tho manner in which waves combine, In the

* We are (ndobted to Messrs, Wi Wood & Co Y 2 T

for the electrotypos of
culs Fign. 2

5, and 4, from Strioker's great work on “Histology '

The principle of the porsistence of vision may be applied
to obtaining the blending of colors upon the retioa, by pre
senting them in quick succession to the eye. Professor Rood's
chromatrope is an instrument for offocting this, It consists
of o disk of glass, clear at the contor, opanque in the shaded
parts, and colored green and violet, as indicated by the let.
tors in Fig. 0. On revolving this disk rapidly, llu\r-u was an
outer sone of groen and an inner zone of violet; but betwoeen
them, where, by its revolution, green and violet are present.
od snccessively, the impression of green remalned long
enough for that of violet to combine with it In the oyo nnd
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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 construe-
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 hasno axle, but is in fric-
tion gearing with the little pulleys, x> 2. 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. Sappose the disk revolves with its center
in the white, then the blending of colors in each zone can be
stadied from the circles of Fig. 11; Fig. 12 represents the

Fig. 11 Fig. 12, P

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 & constant shifting of centers,
Fie. 13.

und the result is an iofinite 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 the electric arch, the eye does
not distinguish them; but by
passing these lights through a
prism, they are proved to con.
tain very different elements. In fact, it would be all the
same to the eye, if only the three primary celors 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 wo 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 ; becauss by them we
excite sll the nerves, yellow being ejual to red and green,
and blue belng 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 locturer then threw the
two colors from two lanterns on the screen by moans 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 is due to the light passing through them
to the paper and reflected from the paper under them. Now,
white light passiog through blue paint is robbed of every
color except blue, green and violet; passiog through yellow
paint, it is robbed of sll but yellow, red, orange, and groen,
Groeen, therefore, Is evidently the only color that both are
sgread In transmitting throngh them, The samo effect is
produced by taking the very glasoes, blue and yellow, whoxe
combination just produced white, and allowing the same
white light to pass through both, instead of having scparate
sources of lght, The resultis green, beeause the combined
glassos cut off every other color.

I'hore Is anothur property of the eye with rogard to the
percoption of color, which must not be overlooked, Like all
other organs of the body, the eye is easily fatigned. If we
look at red lght for a long time, the nerves vibrating with
It becoame 8o tired that they cease to not; If now the red in
suddenly withdrawn and white substitated, the other two
soets of nerves, vamely, the green and violet, either act alone
ar are but faintly soconded by the red ; and the consequenco
s we do not see white at all, but o shade of green, This was
strikiogly shown by an experiment. Two lanterns, side by
side, throw on the screen, one pure white light, and the other
wod. Atter the audience bad looked at it swhile, Profes

Scientific Awerican,

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 s
the principle of contrast in color, which many an artist has
no doubt carried out in practice without suspecting the
cause. As an illustration of u well known effect of contrast,
the Professor threw on the screen s piece of statuary, and
then gave it a background of green foliange by means of an-
other lnatern, 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 plece 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 cye, but would be quite inconsistent with its varied
and indispensable functions us an organ of vision. It is per-
fectly true that the eye, as a spectroscope, is a very poor in-
strament ; but who, when gazing at the glories of a crimson
sunset, at the beauties of s 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 inthat State. It may
be assumed we think, that in no State of the American Union
is the average sitnation of the working man any better, but,
if apy 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), 2760, being an
average of $2.43 cents per diem, paper currency.

Condition : Family numbers five, parents and three chil
dren from three toten years of age; two go to school. Have
a tenement of five rooms located in & 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,

Eneloie i nasg ae 87.00 Milk.......... . 1790
Groceries............ 346.22 Boots and shoes. 26.30
B o s eee e «ess  80.50 Clothing........ 50.00
Dry goods... 19.84 Religion........ 10.00
RN s e o sl oie S.00 Sundries......... 1324
Cost of living. ....... 908 0 Winin e sia/n 0(8 Bi0SINI0. B0l BiE 050 760

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 897 in.
vested in furniture and carpets; 264 famlilies, or 66 + per
cent of the whole number, expended an average of $0 yearly
for books and newspapers; 84 per cent paid soclety dues,and
the same percentage devoted money to religion. Of the 307
families, 114 per cent have pianos or eabinet organs; 84 +
per cont have sewing machines, und, in addition to thislabor.
suving article, many possessod wringing machines, as will
be found by reference to the family statements; 52 + per
eent had one or more carpeted rooms, in muny instances, as
stated in the individual presentations, the entire tenement of
five or six apartments belng carpoted ; 204 per cent paid
rtes for church pews,

Of the 142 familles in which the father was the only
worker, the aversge income was $728.82,  Of the 285 fami
lles in which the wives or children assisted, the aversge in-
como was 8784.88. The average income of the families of
skilled laborers (including overseers) was 823 00, while of
unskilled laborers’ families $087,05 formed the average in
come: sud of the total expenditure of the 807 fumilies, 58
per cent was required for subsistonce, 14 per cont for cloth
ing, 16 per cent for rent, # per cont for fuel, and the balance
of § por cont was devoted to sundry expenses.

From the statéments and tabulated returns, the Burean Lus

drawn the following conclusions

As regards earnings: That In the mujority of cases work.
ing men in the Commonwealth do not support their fumilies
by their individual earningsalone; that the amount of sarn-
il;gn contributed by wives, generally speaking, s so smull
that they would suve 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 earvings; that children under 15 years
of age supply, by their labor, from one eight to one xixth of
the total family earniogs.

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, as regards subsistence,
rents, and fuel, the working men's families which we visited
paid therefor larger percentages of their ineome than do
working men’s families, with like incomes, in Prussis and
other European countries ; and that, as regards clothing and
sundry expenses, our wdrking men's families psid 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 snd the inferior class of
tenements; that about three quarters of the working men's
homes which we visited are in good conditi>n as regards
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 lesst,
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
usein 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 oe-
cupstion investigated ; but that in only & few cases is there
evidence of the possibility of acquiring a competence, and
in those cases it wonld 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
mest 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 of cases they have to have aid from
wife or children to accomplish this resalt,

Poneumatic Rallway 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, 80 1bs, to the inch pressure.is carried.
When the train moves out of the depot,the locomotive strikes
s lever; and at the first street which the track crosses, o
gong or bell is set ringing,to warn persons that a train is ap
proaching, and & gato 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 s closed; and the gate bebind the train is
caused to rise to its place, and that 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
as may be desired.

When the train starts, by its striking the lever already
described, a danger signal iy instantly thrown around at
right angles to the track bohind the train,and another a mile
wlhiead of it. When this ane 18 reached nnother lever s struek,
and the last mentioned signals are thrown back to thelr
former positions, showing the first wile to be clear; and
the two other signals, one belind and one a mile shead of
the train, are exposed, aud 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 towand Iit,
the other to warn trains fallowing it

The Way to Get Along.

Twenty clerks in a store, twenty hands in a printing otfice
twenty apprentioes in a shipyand, twenty young men In a
village—all want to got along in the world, and expect to do
80, One of the clerks will become a partner, and make o
fortune; one of the compositors will own & nowspaper, and
become an influentinl ofitizen; one of the apprentices will he
come & master bullder; one of the young villagers will got a
handsome farm, and live like a patrlarch—but which one Is
the lucky ladividual? Lucky? There isno luck about it
The thing 18 almost us cortain a8 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 hix leisure to the acquisition
of knowledge, who galns friends by deserviog 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 ago,
all go in this hard dirty road —Kzredange.
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Recent Jmerican and  Foreign Patents,

Improved Electro-Mnaguet,

Mark A. Rice, Pentwator, Mich,—This invention consists of mak-
fng & number of eloctro-magnots with one coil, by introducing any
part of each of soveral bars into a coll of insulated wire while other
portions kre outside of the coll. One leg of cach of soveral Usshapod
bars will bo o the coil, and the other legs out along the exterior, or
tho wire may be cofled around thoe parts which connect tho legs,
loaving the two legs out, so that they project radially from the ends
of the coll. 1y this plan cach mugmet s oltained nearly as strong
as 1t would be If the others woere not Inclosed, and o much greater
magnetic force from a given coll or given foree, with less battory,
power is produced.

Improved Apparatus for Cutting Goods on Hias,

Salomon Mayer, New York city.—This invention consists of a
table with one or more knifegrinding bias slots, in connection
with an sdjustable treadlc-acted olamp plece and adjustable gage
plocos, which are set to the required width and angle of thoe bias
strips, for cutting & suitable number of layors at the same time,

Improved Medicated Beer.

Robert W. Tavenner, Bay City, Mich.—The invention consists In
u novel mothod of preparing beer 50 as to deprive it of its intoxi-
cating property, while its tonlo and curative charmotor Is preserved
in its intogrity. It is thus made especially soothing to the nervous
system, toning it up and eradicating neuralgic tendencies, while the
hlood i gradually purified and enabled to perform its normal func-
tions with regularity and eficiency.

Improved Mothod of Bleaching Cane Julce,

John M. Lescale, Paincourtville, La.—This invention relates to
certiin improvements in apparatus for bleaching sugar cane julee,
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 sholves. The juloe I8 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-
ocolorizing sulphurous acld 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 julce, The spiral armangement of the wings
upon the revolving shaft induces a current of sulphurous acid from
the gonerator, and the said gas is foreed directly upward through
the falling spray of the juloe, thercby securing the most thorough
impregnation of the julce 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, 1574, to prevent the door
knob from striking the wall paper, and consists in & 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, 161 Duane Street, New York city.—This {s 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 onds with deep clrcular cavi-
ties, to recvive and hold the wotting brush and blacking box, the
handle of the former resting in the groove joining sald cavities. A
shoe horn is placed beneath tho box, and its handle, which has
cleaniog brush, also projects Into the same groove. A groove s
also formed on each side of sald contral groove, one to recelve
button hook, the other a cleaning tool. A plush hat brush s ap-
plied to the outer side, and a mirror to the inner gide of the Iid,

Improved Rallroad Signal.

Colonel Robert L. Kilpatrick, Springficld, O.—The invention con-
kigts In the use of a double treadlo with clutch mechanism, so that
the bell 18 struck or other alirm given simultaneously with the dis-
play of the signal whenever a train Is approaching the station.
When, however, the train is golng from the station, the treadle is
rendered automatically inoperative.

Improved Combined Potato Digger and Cultivator,

Henry W. King, Cansan, N, Y.—This Invention relates to certain
improvements in potato diggers, and it consists in the combination
of & serfos of S.shaped revolving diggiog fngers, with a socond ser-
ies of clearing fingers, und a pivoted Inclined shaker tablo consist-
Ing of slats;: the said digging fngers lifting the potatoes and dirt
from the bill, and the clearing fingors passing between tho diggers
and toanaforring the potatoes and disintegrated clods to the In-
clined table, which, being agitated by the unevenness of the ground,
allows the dirt o pass through the slats and the potatoes to be de-
Mvered at the rear of the table. It also consists In the pecullar con-
struction of the digging and clearing fingers, and in the dovices ford

throwing the operating mechanism In and out of gear,
Improved Boot and Shoe,

Wm. Myer and Henry Froiburg, Quinoy, IL—This invention re-
lutes 10 cortaln improvements in boots and shoes, and it vonslsts in
& wooden hool and shank whoso upper surfaco forms o part of the
bottom of tho shoe, the upper and counter belng attached to the
outer surfaocs of the shunk, and In u groovo around the heel, and the
whole seoured and combined with un outer sole which extends the
whoale Jength of the shoo and covers both the solo and shank. The
suid outer sole extends also around the groove in the beel to pro-

teot the edge of the counter, and, while adding to the strength of
the shoe, adapts the smme Lo recelye & superior finish.

Scientific American,
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Improved Awl,

Bylvester A. Smith, Muscatine, Iown.—The (nvention consists In
a shioomaker's awl 8o construoted us to ronder entirely unneosssary
the bristie vsnally employed on one ond of the waxed throad, This
18 nocomplishod by making notohes I the awl near tho ond, sald
notolies bolng rovarsely Inclined,

Improved Revolving Fly ®Srush,

John Gllliford and John M. Holfman, Spruce L, Pa,~This 1n-
vention relatos to certain Improvemonts in fly brushes. Tt conslsts
o a clook spring and spur gear contained within a sultablo oaso,
which may be mounted upon logs or a podestal, aocording to the
charotor of the work to be performed, the sald gearing meshing
with a pinjon upon a vortioal ahaft Journnlod In bearings In the

omsing, A vertieally adjustablo sleeve of peouline oonstrootdon re-
volves with the vertion] revolving shaft, und s hold (n position by n
looking stud that engugoes with notohes In the sald shaft, In sald

sloove are detachably fastoned radial arms of peoullne construo.
tion which enrry brushes that, In revolving, not us o nolseloss esoapo-
mont for the clock gearing; and the revolving shaft is provided with
a binding sorew and spring, whioh opomto as a brake to regulate
tho spoed of the brushes,
Tmproved Bath Tub,
Am O Brownoll, Brooklyn, N. Y.< This Invention relatos to oor-
taln tmprovomoents in bath tubs; and fe conadsts in the pooaline nr-
rangomont of parts wheroby I8 construoted s combined plunge and
sitz or foot bath In one and the same ferame ; and It furthor consists
In the comblontion with the two compartments of the tub of a sln-
glo ovorflow plpo.
Improved Ieo Pltcher,

Louls Bvans, Plttsburgh, Pa.—This invention relates to certain

fmprovoments in foe pitehors; and It consigts in the combinntion
with the pitohor of an Inner casing to contain foe, having n detach-
nblo perforatod oup in the bottom thercof, contalning Nltering mn-

torinl which eliminates the drogs and sediment from the foe, and
leaves the watoer to be used perfoctly pure and olean.
Improved Magazine Fire Arm,
Reuben 8, Chaffeo, Springfield, 11— This invention conslists of a
hollow metal stock, in which revolves on journals the magnzine
oontaining tubes, In each of which s contained s curteldge driver,
which Is hold in position by notehed openings in the tubes, At the
back ond of the magazine are ping, corresponding in number to the
tubes, for rovolving the maguzine. Below the mnguzine les the
loading bar, on which are ranged lugs, for carrying tho oarctridge
drivers forward. At the back end of the loading bar Is a stop plate,
in which I a spring cnm. These, with the pins, both permit und 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 s attached a finger to hold the cartridge in position as it is
moved forward, Above this, Ina closed space In front of the magn-
zine, is the cut-off, with spring, for forcing the cartridge forwnrd of
the Breech blook.
Improved Cotton Cleaner.
George W, McCauley, Plensant Plaing, Ark., and Wm. L. Crowson,
Memphis, Tenn,~The invention consists in the Improvement of
cotton cleaners by combining with a thresher a suction fan, 8o ar-
runged as to draw alr in at one part of the machine, tako all the
dust and lght impurities from the cotton as it is thrashed, and dis-
oharge 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 (t consists in a plate
having hook-shaped extremities which grasp the frame pleces, an
extension or tongue in between the hooks, which moves in a groove
in the framé pleces, and a dovetail extension upon the outside,
which forms a rigid connection for the plate to the frame pleces
without the use of screws.
Improved Wagon End Gate,
Samuel C. Myers, Pana, I1l.—This invention consists of an end
gate, which is attached to the body by a lateral spring bar with end
catches that lock Into a rée:ss of the side board, and a rooes of an
outer gate hinged to the opposite side board. The end gate Is quickly
taken off by pressing the spring catch back and swingiog the side
gate int) open posiiion, which allows the ready detaching of the end
gate from the opposite side board,
Improved Revolving Rack for Holding Stockings.
Danlel K. Wertman, Shenandoab, Pa.—This is an improved device
for suspending socks, stockings, or other goods from a revolvieg
rack, which revolves on an iron pin in the base, and stands on the
counter, or in nny sultable position, for exhibitiog the goods,
Improved Brick Machine.
Edward Deshler, Allentown, Pa.—This machine is made double, or
to tura out brick from each side, 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 ond portions of which frame the clay is ground, elevated, and
tempered, and delivered into the pressing cylinder, whioh latter is
supported by the central frame. A bar scrapes the brioks from the
ends of the plungers as the meld recedes, and leaves them on the
brick board. The plungers are carifed back and forth by the mold
plate, and form the bottoms of the molds when the clay Is pressed
into them.
Improved MIll Spindle.
Willinm Elliot, Willlamsford, Canads —This isan improved device
for suspending the millstone above the water wheel shaft without
ralsing and lowering the wheel with it, 50 that the ndjustment of the
upper stone to the exact position required for grinding it may bo
reacily sccomplished, and a perfeotly horizontal positfon and
smoother running of the stones obtained,
Improved Dental Plate,
Jonathan N. Clark, Bradfond, Vt.—This consists of & wodgo-shaped
rim of soft rubber on the wt or edge of the plate, form ng & cushion
aguinst the gum while preserviog a perfect vacuum.
Improved Cultivator.
Perry F. Landphero, Mazon, (Morris P, 0.,) 1L, assignor to h'mwlf
and Deloss Jones, snme placo,—This cultivator cultdyiates two rows
utatime, and cun be readily adjusted to eultivato o sing o row, or
may bo used us one or two slnglo row cultivators,
Improved Lamp Burner.
James Curzon, Darlen, Conn.Tho flat wick tubes are arrnngod
at the buwso In two pamllel planes, 5o that the wick muy bo ralsod
and lowerod by straight paralle: ratobets, The tubes twist from the
mtchets upward to tho top, so that they are radinl to & common
conter thoreat, and thus expose both the wide sides of all the ey
to view. The Nlling tube s provided with o spring-closing valve, to
bo openod by pressure on L by the nozale of the can, and Lo olose
self-actingly when the nozelo Is taken away,
Improved Organ<Stop Action,
Frederiok M. Itrush, Potsdam, N, Y.—The stops are armogod

to be pushed out or pulled in by hand, In the usual WaY, und,
bestdes, are provided with a lug on two sides, to be acted on by the
arms of the shaft to be pushed (o, and by the arms of the shaft to

be pushed out, The pedal may bo armanged to be worked by the

Improved Adjustable Heclining Lounge.

Emfl Bartels, Now York city.~Dy meaos of this invention, the
boad of a sofn or lounge moy bo eaxdly and quickly ndjusted to any
destrod Inclination : and, when fixed, the samo Iy held securely in
place,

Improved Green Corn Cutter,

William J. Potter, Mount Lobanon, N. Y., assignor to himself and
Robert M. Wagen, same place.~Rach palr of knives Is attached to
an ndjustable frame, and the frames are placed st right angles with
onoh other. The two knives of each palr form an oval opening.
Thoso openings nro placed at any anglo with cach other which will
allow the knives to cut all the corn from the cob.  Tho knives are
wnod to split the kernels; the first puir cut less than the next,
whilo the Inst pair out the kernols cloan from the cob, and the cob
18 forond out through the opening at the end of the mnohines, The
fnnor ends of o plunger and rod are mude coneave, to enable them
them to ombraoce the butt of the ear. The ears of corn nre fed in
by hand, one or more at o time, and every stroke of the plunger
cloans the corn from the cob and divides the kenels (nto two or
moro pleces, nocording as the knives may be graduntod,

Improved Skate,

Roginuld . Barle, 8t. John, Nowfoundignd.~This invention
simplifion the construction of the skate for which Jetters patent
wore grantod to the snme Inventor, Soptember 15, 1874, to enable It
to b applied to any kind of a boot or shoe. By turning the scrows,
arms mny be moved our and in, to adjust them to the width of the
boot soly to which the skate Is to bo attached ; and by moving &
pliate forward the arms will be moved Inward, to clasp the edges of
tho boot pole and socure the skato to It By moving the long arm of
n lover outward, the sliding plate Is moved forward, which releases
the skate from the boot; and by moving the long arm of the sald
lover Inward, the sliding plate {8 moved to the rearward, clumping
tho sluto to the boot.

Improved Dumping Car.

Robert Roberts, Pattenburg, assignor of one half his right to
Nathan 8, Wyckoff, Clinton, N, J.~To the frame Is attached a
block, upon which the forwnrd end of the car body rests, and to
which It Is socured while being filled and moved. The body of the
car, u littlo in the rear of its center, s attached to o cross plate, to
tho under sido of which are attached lugs in which work journals
on a oross iond of n bolt. The bolt passes down through a hole in
the centor of o washer and In the center of the elroular recess in
a plate, and through o 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 sald car
body steady while being turned. The tall board is secured, when
closed, by u drop bolt, which slides up and down In keepers attached
to sald tall 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 tall 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.
Podro Vera, Bogota, United States of Colombia.—This is a hollow
eylinder, hermetically closed, having pipes connecting it with
pumps for {ntroducing air, and a pipe for exhausting it, and con-
taining a strong hollow gun cylinder, divided at the middle by a
strong purtition and open at each end, the partition haviog a hole
through Its conter through which a long piston rod carrying a disk,
20 arranged that the ends of said 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 sume 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 genorated 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 beated by the heat evolyved by the
chemical action and expanded =0 that it can be utilized as a motive
power, being conductad o the engine.
Improved Car Coupling.

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

Improved Compress,

Auguste A, Lelidvre, Chaton, near Paris, France.—This consists
in arranging between two wadding shootsalayer of muellnge made
of Irish moss. The whole s by deslocation, transformed (nto a
sort of pasteboard, which can bo cut out by means of sclssors into
gquare, rectangular, or other bands, This compress is liable to
readily be softened by water belog applied thoreto, and yet pre-
serve (ts mucilage. It can be used as an advantageous substitute
for the poultice, the compress linen and binding bands belng
employed as usual.

mmproved Needle Book,

Frederick Swan, Now York clty.~This Is a book-like case, the
covers of which are covered inslde with cloth suitable for sticking
the needles, and padded. The cloth is divided into sections for thoe
different sizes and styles of noedles, and numberod accordingly,
with a partition to prevent the needles of ono side from interlock-
ing with those of the other.

Improved Sectional HBucket FPump.

George W. Burr, East Line, N.Y.~This consists of a buckoet made
in sections, which are so construotod thitt thoy pack tightly together
when the buckot 1s raised, and loosen or contrmoet whoen it s low-
cred, the same bolog connected with the plungaer rod by mouns of
0 oup.
! Improved Kgg Hoater,

Martin Cline, Chicago, Tk, assignor to himself and Willlam J.
Cline, same place.~To the eylindor and plston, ordinarily used with
a perforuted bottom for egg beating, the inventor adds n down-
wardly-tapering nozzle, downwardly-deoreasing roticulnted dia-
phragms, and o rest baviog bottom notohes, By this improyed con-
struotion,the noctdental dislocation of the dlaphragmsy is provented,
and the beater hold firmly against the bottom of the dish into which
tho eggs are broken, while egg substanco s more gradually drawn
up and legs crowded in It passago upward,

Improved Clothes Pin.

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

foet, hands, or knees, as preforred,

and then olamp the clothes line,
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others, G.J, Capewell, Cheshire, Conn,
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tions, and superior 1o all others, Address orders to
. Spencer Thomas, Elmira, N. Y.
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ad- | What = polarfzed light ¥ A. Light waves split In
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ydraulio Prossos and Jncks, now and socon
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Motals, K. Lyon, 410 Orand Btreot New York.

The * Sclentiflo Amorican' Ofice, New York, In
Aitted with the Minfature Kleotrio Tolagraph, By touching
little buttons on the desks of the managers. signals are sent
to persons In tho varlous departments of the establish-
ment, Cheap and effective, Splendid for shops, offices,
dwellings. Worka for any distance, Price $6, with good
Battery, F. O, Beach & Co,, 246 Canal 8t., New York,
Makers, Send for free llustrated Catalogue.

Small Tools and Gear Whoels for Modols. List
free, Goodnow & Wightman, 24 Cornhill, Boston, Mass,

Hotohkiss Alr Spring Forge Hummer, best in tho
market, Pricos low, D, Prisble & Co., New Haven, Ct,

For Solld Wrought-lron Beams, cto., seo adyor-
tisomont, Addross Unfon Iron Mills, Pittsburgh, Pa. for
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the Unlon Stone Co,, Noston, Mass. , for clrcalar,
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B Murray 8¢, Now York

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

For best Dies, and Fruit Can 'l‘oo)ﬁ Dliss']
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2 to 15 Horso Power,
and Keonomical,

T. €. W. should consult
W. will ind a reclpe for paste that will not sour
on p, 219, vol. 80,—L. 8, will find a recipe for French

polish on p. 11, vol. 32.—H., H. can tin cast iron by
the process described on p. 382, vol. 3L.—H. V.
will find full directions for tempering steel In tho
early chapters of “Pructical Mechanism," and for
constructing a small furnace on p. 235, vol, 2.
G. W. P. will find directions for making a battory
for plating on p. 202, vol.32. A good alloy for
castings 15 deseribed on p. 104, vol. 24.—W., M, will
find a description of water filter on p, 251, vol. 81,
—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 slzo of the lons, was
made in each, the meniscus belng contracted to %
inch, and the eye glass to X inch diameter.” A,
If a lens is bad,the edge zones are cut off by a stop
or dinphmgm. 2. What would be the power of
o telescope made a8 directed, with a meniscus ob-
joct glass of 1inch diameter and 48 Inches focus,
with an eyeplece (plano-convex) of 1 inch focus?
A. Forty-elght. 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.

(2) J. E. J. asks: What will be the power
of a telescope with an schromatic object glass of
2 inches diameter and 38 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 $&; are they as good as I can expect
for the money ¥ A.Yes. Power, 15, See previous
answers for construction of eyepleces.

(3) W. A asks: At what distance will the
most powerful telescopes observe any moving ob-

American,

norside of my englne bolt outside, lot the engine
run slow, and washod the bolt woll with warm wa-
ter and soda, applied with cotton waste, Noxt, |
tako a pleco of sheot motal and scrape woll the
belt, noxt wash with clean warm water, and dry
off. Icollect the wasto oll from the shaftingand ap.
ply to the belt as much of 1t as possible. The wash.
Ing must be done as quickly as possible »0 as not
to dissolve the glued parte. 1 lot the beit stand on
the pulleys till Monday, then give anothor scraping
and turn the belt as before, | Keop the pulloys very
cloan, 1 have long beon surprisod st the cconomy
I have effeoted, with vory little trouble, 1 havenot
bought a new bolt for tho last ten years, Thero Is
an engine next mo, Hx#0 inohos (mine (s 12x86). 1
have nearly doublo the shafting and belts, and my
nelghbor cannot run with loss than 85 [ba, of steatn
whon ull the beltanre on the loose pulleys. Mine will
run at full speed with 6 1bs. A, These suggestions
will be appreciated by our roaders, One must be-
¥io with a first class belt, made in the best man-
nor, and use consideruble Jjudgment, In following
tho practios of our correspondent.

(9) D. L. C. nnks: What eanses the diurnal
motion of the earth? A, The vortical movement
of nebulm, cyclones, and oddies s produced by
Streams of particles moeeting from nearly opposite
directions,

(10) F. W. M. nakn: 1, In § lapon the slide
valye If on one end, or fx it 3 on ono and ) at the
other? A,On ono end, 2. What Is meant by the lon-
gitudinal and curvilinear seams of steam bollors?
A. Longitudinal, in the direction of the length ;
curvilinear, nround the shell. 4. Does the crank
of & steam engine move six times as far while the
piston is making the first (noh of the stroke, us It
does while it is making the middie inch, and a lt-
tlo over twice as far whilo It Is making the second
Inch, nnd n trifle ovor 13 times while 1t s making
tho third fneh? If so, does the samo varintion ap-
ply to all ongines rogardiess of longth of crank?
I there any rule by which to find the distance the
piston mowes while the ormnk s describing n cer-
tain part of the clrele? A, It depends upon tho
rolative length of connoecting rod and orank. You
will find u table giving the desired Information on
P 184, vol. 32, See also Auchincloss' treatise on
Y Link and Valve Motions,"

(11) C. W, S, says: Yon state that the dif-
forence between high and low pressure is that in
onoe the steam s condensed, In the other it is ex-
haustedinto the atmosphiere. A clalms that the
onoe In which the steam Is condensed s the high
pressure. Isheright? A, No.

How far can sound boe heard and words be un-
derstood through speaking tubes? A, Several
hyndred feet, so far as our experience goes,

(12) L. R. B. asks: 1. What power, as usual-
1y rated on steam engines, is required to drive a 17
Inch surfuce planer on thin soft wood? A. From
5to 6 horse. 2. What Is needed to drive al5 {och
circular saw in 8 inches of soft wood? A. From
12 to 15. Itisto be observed that these estimates
are for driving the machines up to their capacity,
so that the power required can be red d consid-
erably If less work is done by the machines. 3
What is commonly used to thin printer’s ink? A,
Soap Is very often employed.

(13) T. McK.says: I have a small camera
obscura with a double convex lens, and I find that
it does not give a distinet picture of objects at un-
equal distances from the camers at the same time.
For example, when an object 12 feet distant is dis-
tinotly shown, another 16 or 18 feet distant is indis-
tinct, and vice versa. 1. What combination of
! is ary to prod: a distinet pictare of
both objects at the same time? A, You should fo-
ocus on the foreground, and put a cardboard stop a
couple of inches in front of lens, diminishing its
aperture. 2. What combination of lenses is used

ject? A. Undor the most favorable olrcumst -
about 190 times as faras it can be seen without the
ald of an instrument.

(4) W.S8. H. says: I wish to make a tele-
scope of suficlent power to view objects 1 or2
miles off. Will the following glasses do? Object

matio; 3 double convex lenses, 1 inch In dlameter,
sot 134 Inchesapart, constituting the eyeplece. A,
This is » bad form of telescopo. The objeetive is
of too short foous for the aperture, and the erect-
ing eyeploce performs better with 4 lenses than
with 3. Bee No. 44 Boptomber 26, 1874, and consult
our optioal answors for a yoar or two back.

(5) T. & Co, ask: Wo have a large lens, di-
ametor 334 inchos. 1t is soratchod, and neods re-
polishing. How can wo doit? A, The soratehes
on your camora lenses will very slightly lengthen
tho necessary exposure, It would not pay to re-
polish them.

(@) B.H. 8. says: 1. Pleaso say what par-
toular advantages thore are o periscopio speota
cles aver plano-conoave for near-sightodness ¥ A,

two 80 that one my vibrates in one plane and the
other ina plano at right angles thoreto, This s
effectad by a bundle of thin glass plates or by a
Nicol's prism, 8 Is there any other method to

d tho nohr tio offect In Jonses than by
:omunlu flint and plate glass lenses? A, The
outstanding aberrations of a combination suoh s
a microscopie objective are corrected by the oppo-

. 4. What lsa good work on opties? A Sl
man's * Physics,"” though not very recont,contalng
the best optical formule for aohromatism. Atkin-
son’s “ Ganot” s atroclously deficient In this re-

8. asks: If & clatorn in 11 foot in di.

¥,
w'c'&,mww N.Y., Exclusive | speot.
ufacturers of the renowned Lubricatiog OIL. [ 7y A
z‘ﬂmum' bt (e
A . Now Stylos, Marble b
i 10 .ﬁu. Prices very low, v s ote

 Datley, Parrell & Co,, Pitaburgh, .
a‘fwca:.nwm' . Cina,

ter and 8 foot deop, how many gallons will be
its contenta? A. Multiply the square of the di-
amotor by 5875 times the hight, to find the von-
wents In U, B, gallons,

in photographing lands ? Isthere any differ-
ence between a landscape and portrait combina-
tion, and, if so, whatisit? A, See answer No. 3,
February 27, 1574

(14) J. C. says: I have a cranberry patch of
2acres. Itis flooded with water carly in Novem-
berannually. The dam is made of swamp dirt,and
(at the cutlet) is 7 feet in width by é high. The
water is 3 feet in depth at the place of dralnage.
For tho past two scasons & box made of plank
without bottom has been made for the wator to
pass through in summer, and this box closed with
dirt in winter, and made In the most thorough
manner; but the frost clovates 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 isdifioult to prevent such action in
vory cold weather,

(15) E. E. W.asks: 1, How can [, having a
lons of 147 inches radius on onoe side, caleulate the
mdius for the other sido,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 14 : Divide twico the product of the mdil by
tholr sum. Quotionts=focus for parallel mys. 2.
How can | make it a double convex of 'S lnohes
foonl longth? A, Boocond surfuce,® inches mdius of
ourvature,

(16) J. 8. aska: What width of flat belt
will convey tho same power as & % round belt
running in properly grooved pulleys? A. About
¢ tnohes.

What will be the centrifugal force in Ibs of ten
tron balls welghing 1 1b. each attached to a wheel
two feet indiameter and running st a velocity of
2,000 revolutd minute? A. The centrifugal
force in 1ba. is found by multiplying the welght of
the body In pounds by the square of the number
of rovolutions por minute, and by the radius of
tho whoeol in feet, and dividing the product by
2,065,

(17 D. W, saks: What is meant by horse
power of engines? A, Horse power is u tochnical
term for s unit of work, in s minute, equivalent

(8) J. B. C. says: 1 have, for this last 25

FOours, on every Saturday evenlng turned the in-

1o 33,000 foot pounds in that time.

(18) M. R. asks: Does a erank pin turn on
s axis when an engine isat work? A. No.

How I8 beeswax bleached? A, There are seve-
ml progesses: cxposure to the alr, trentment with
chomicals, treatment with steam. See p.290, yol.O0,
How can I tan sheep skins when they are very
dryand old? A. See p. 253, vol. 26

(10) F.G. P. says: You said in a late issue
that the eylinders of the Great Bastern wero 14
foot long. Wil you pleass tell me If they wero
osclllating? A, Yea.

(20) G. 8, C. gaysp: If C. B, K. will take the
procaution to mofsten the contents of the porous
oups with the salammoniae solution while packing
the earbons, he will be able to obtain & current ax
#oon 0k the clreult s closed. T have two similar
oolls in which the peroxide of manganese used was
In a fine powder,and the coke was likewise In pow-
der, but a little conrser,

(21) W.E.H. asks: What work on electricity
is the best In all its detalls? A, De Ia Rive's works
are probably the most comprehensive upon the
subjoct.

(22) T. M, Jr.,F. P. L., J. A.'T. and others,
~T'he phenomenon you observed was unusually
beautiful,  Parhelia and bands of light passing
through the sun are attributed to reflection from
1oo prisms which flout, up to an inch in dlameter, in
summer alr currents, above 4 mile high. Any
change In the temperature and density of the air
alters the path of the mys and Inverts or distorts
Imnges like a speculum polished while unequally
warm,

(23) W, A. S, asks: How shall T wash
nickel, procipitated in nitric acld, by adding cyan-
ide of potassium? A. In water. 2. How shall I
Insulate a copper wire above the Junction with the
copper plate o the bottom of a Callaud battery
cell 7 A, With gutta percha. 3. What materials
aro used In making silver and gold solutions for
plating with ? A, See No. 26, p. 218, vol. 32,

COMMUNICATIONS RECEIVED,

Tho Bditor of the SCIESTIFIC AMERICAN so-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjecta:

On Knolin. ByJ.T.A.H, by W.C. K, ,and by -
N.W. B,

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

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

Also enquiries and answers from the following .

W.H~8CH-AJ.E-LM W~F, N-J.T, 0.
-F.rn

HINTS TO CORRESPONDENTS.

ts whose inquiries fall 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 ;iven.
relating to patents, or to tho patenta-
blity of inventions, assignments, ete., will not be
published hero. All such questions, when initials
only are given, are thrown (nto the waste basket, as
it would Aill half of our paper to print thewm all;
but we g lly take pl ¢ in answering briefly
by mail, if the writer's address is given.

Hundreds of enguiries analogous to the following
are sent: “ Who makes hydmulic motors for sew-
ing machines? Who makes springs for propelling
strect cars? Who sells the best emery for grind-
ing glass? Who sells artificlal stone? Who sells
tron work for aquariums? Wbho sells mangles?
Who publishes s paper printed in phonography 1
All such personal inquirics are printed, as will be
observed, In the column of “Business and Per-
sonal,” which s specially set apart for that pur-
pose, subject to the charge mentioned at the bead
of that column, Almost any desired Information
can In this way be expeditiously obtamned,

[OFFICIAL.]
INDEX OFWVENTIONS

yOoR wuics
Letters Patent of the United States were
Granted In the Week ending

March 23, 1875,
AND EACH BEARING THAT DATE,
(Those marked (r) are relssued patonta, )

Alr, compressing, 1. J. Balley.....ooieins e 161,000
Amalpamator, J, Ratherford. . ....ooiviiiinrnsnsass LI
Ammonis, manufacturing, ¥ M. Lyte. . ..o\ LN
Ash can receptacie, L. ¥, Winter WLane
Atomitzer, O, P, Jaaos (7). Rt 00
Awnlng, window, A W, Redgrove ....oonivanns wL
Bag fastoner, J. A, Danlelson...... . conenis WL 3D
Bale the, R, Terroll. .. .oooens ooeMEORE, TRLITT, LTS
Rarre! making machine, J. Marthi .. cooiieviinnn 41,0
Nasing, setting, J. SLEVORBOD. ..o\ oiiiirnn sinins "wim
Battery, galvanic, J. Leller : veens WLIN
Ped bug trap, J. L. Hawking, oo 141,00
Peodstoad, cot, O, HOWE .oiviiiins Xh'e s 101,984
Bedstoad fastenlng, W. Merrlis, ... ... . o L
Perth, awiaging, J. MIOROL .. oiooiiaiiansirrarsass 181001
Binder, temporary, Il A. Beha, Jr, cernnenes MWLM
Sirdcage, L. Relehert. .. .oviimnrrmnrmniiionans Wi

Bird cage book, J, COmly. .oooommmimiannsaninnns

Bit brace, O, M, Stockbiidge, (1) 0
Bt stock, H. C, Bart. . cooonrrsmnnnnnns : W1, 0
Biind sop, L, Jermaln .coooviirnrinnes Wi
Boller, agricaltaral, F. N. Mitehell...... 1,080
Boller covering, B. W. Smlth....... 161,044
Boller, sectional stem, Sanbhorn & Shaw ., (R
Bolt for safe, vault, sad other doors, J, ..
Bolt, kink, L, PentE, . ooomn reiae [UTRTH
Book rest, B, 8, Grummon,.. ™
Book support, BT, Stoddand ... i 11,0
Books, rounding and baokiog, O. L, Bailey,,...... 161,00
Boots, ertmping leather for, C, B, Long. ... ..« WMT
Bottle fller and corker, G. T Ferry......, R
Dox seruper, A, W, Tockerman, ..., oo LW
Broose, Hguid, B, C. OSmBEE. . oooooommnen sniane MLUS




v 11,048
Lo 161,270
0 101202
wee 101,000
e 101,007
o 161,068

mp‘l D. BOWer.....ouve won 161,000
: o . o 101,98
Our coupling, unm Rogers, & Foreo., 101,950
Oar, slooping, O, B LUoaE oo, 101,049
Car spring., G. F. Godley cees 101,108
Car startor, D. D, Hardy, soe 101,000
Oar starter, G. A Huwe,. . wen 101,042
Car wheel from fram roul-.A n Grifin o 161,900
Oars, oto; gong forjstreet, B, P Flonell........0. 161,00
Carding maohine, J. MASOU... o 10100
Oarriage bow rest, W. E. Yeagor A (IR L
Carriago,obiid's, €, H Amidon..... o LI )
Oarriage seat back, A. F. Habbell oo oo A LR
Oasting ohilled mold boards,cte,, G. K. Smith .., 161,10
Ohatn, ornamental. C. Thiery.. seveanrvEse N LR
Chialr and lounge, convertible, ll wmnln Loe 161,081
Chatr rounds, making, J. W, Millet ., ... MR LINET]
Oharoos! burnthg retort, ¥, O, Matthiossen, ... 101,08
Cheok rower, V. HOFDE oo M U RV
Chwoso vats, hoator for, L. A, Nundrrl-ml 161 150
Chtnoh bug destroyer, J  Cochran, Jro...... oo 161,009
Churn, G. P Herndon, oo Vivsses A (]

Churn, . A, Stmison. .. o seves 101,068

Ulgar molds, charging, N, Uul-rul ) . 101,018
Clock case, H, J. Davics L lenen
Clothes pin, W, 1, Mayo, oo 1SS
Clothes wrioger, F, & M, Way . 101,80

L 100,005

Cos! hod, C. F. Baragor,..... ‘
Conl, ete. Holsting and conveying Stanclim & (.nen 101,175
Compound, soouring, M., Mayer. ... SeshsastranusNLE 161,189
Concreto, straw, F. I, Howard,, Lo 1610088
Cooking vessel, steam, E, I, lmM . . 161,0m
Copy, penmanship, C. Allen.......
Corset, abdominal, H, G. Emery.
Corsets, manufacturing, H, G. Emery....

Ootton chopperand scraper, R. McRae . 161,256
Oradle, folding, Refchard & Fisher 1612307
Croquet spparstus, P, West...... .+ 161,080

cernns 161,155

Caltivator, L, O, Roberts... b
Cultivator, disk bharrow, S, G R-nnml....

censess 161,060

Cultivator, wheel, W. P. Dale........ . lﬁl.m.'
Curling fron, L, Wilkinson...... .. 161,318
Curtaln fixture, A, H. Knapp........ .. 161,348

Cutlery handles, stiaching, O. W, Taft
Cutter head, A. W, Slayton......ccovinas
Demifohn case, C. Newman........

Dental plates, forming, Hearson & \loscle}, I 73
Digging roots, ete,, C. M. Lurkin.,
Draw bar spring case, J, Turner,
Drill bit, T, P. Farmer
Drill coupling joint, o1),C, B, Wiser

161,083
. 16L04T

161,301
vean 161,106
<+ 161,082

Drilling maching, rock, J. A, llnnmlndmn 161,197
Dryer,J. E. Register... .. - . 161,156
Blootrotypes, seamless mold for, M, Joyc«u . 161,288

Elevator, bay,. E. V. R. Gardner......... AR (DR
Elovator, water, W, Waltor ......cevevianne - . 161,009
Eaamellng moldinge, A, C, White........... .« 161,187
Engine hydranlie, W. L. Smith,... . 161,008
Bu Aoe,road, G, T. Ellis,... v cerens 161,217
En Jduerotary, H, Cottrell. vens 161,207

Engine, rotary, G, T. Ellis.. . 161,218

Engine and ealondeor trunnfon, T, HI, (r).. 6,54
Eugines, valve for, G. M. Githens....... .. 161,025
Eavelope machine, W, Lid fell........... .. 161,153
Envelope opener, La Blanc and St. Plerre . 161,128

Bxesvator, A, Goodyear........... .. 161,221

Excavator, M. Phillips... weenas 161,270
Fence, fartn, A. N, MOOI®....ccovviiienmnnrasnaneas 161,261
Filter, C. Andersen............ - 161,184
Finger nall trimmer, V., FOgerty......... . 161,112

Fire arm, breech losding, W. F, Parker

Flre arm, breech loading, B, C, Watson .- 161,907
Fire arma, lock for, D, G. Hadley...... 161,117
Fireescape, T. P, Forsytli.....cccvvvmninnecnnncnnes 161,118

Flire place, W, P, Abendroth
Fishing reel. Winans and Whistler
Fluld thief or pump, J. Hitehen
Food, preserving, D, Snedeker..

. 161,002

Fruit jsr, P. F. Darche............ 161,210
Furnsce for gas retorts, D. Davison.. .. 161,212
Furpsce, hot alr, J, W_ Crary....... . 161,208
Furnace, hotalr, J. H. Shoemaker, 161,
Furnsce. puddiing, E. Wood............. . 161,37
Furnsce, steam boller, J. C. Hoadley.. 161,122
Furnsoe bottom, W. Small................ wessssesn 161,107

161,262

Furnace ¢hill, J. L. Pennock.....coovveeeninnscnnns
Furnsce water bridgebosh, J. C. Longland .
Gas, charging water with, H. H. Duaham..

Gas, llaminating, W. H. S¢. Joha........

Gaswrench, 5. B. H. Vance.......cccveeverennncns
Generator, steam, J. A Miller.......oooovvannnanis 161,758
Gold, ete, , from ore, M. Lagin.......... . 101,109

Governor, water wheel, A. Woodworth, 161,054

Graln, crushing, C, C. Washburn.. 161,188
Greeahouses, fumigator for, T. Sha 161,163
Guns, barrel for shot, J. B, Tubbds.......... 161,500

Guns, carrisge for Seld, Franklin & Richards 161,219

Guns, reamer for shot, ¥. A, Dejand........ 101,214
Harrow, revolviog, J, Pulllips,..... . 161,067
Harvester, C. W, Levalley... 160,12

Harvester, corn, W. T, Orr
Harvestercutter, G,,J. E.n .
Harveste,, potato, A. J. Davir......
Harvester rake, M. F, Gibbs :
Harvester rake, J. Bynearson (r).....
Hat binding, paver, D. L. Sheplie

161,149

Head Hghts, lens for, H, C, Felthousen (r)... 6,343
Hood, Brugger and Curistophe.......... e 161,008
Horse stopplug spparstus, unbnnc Hoerle . 161,13
Horse clsmp or pateh, G. 8, Kospp ...... ........ 161,065
Hose, fire J. V. D. Beed.......o0uvnnnn . 181,272, 161,273
Toe machines, condenser for, A. Jas. e 161,297
Ice pick. W, C. Russell............. .oe 161,902
Indicstor, station, J. D. Smith, L1680
Ironing board, M. P.MoOMe. .........coo0 uun ouus 161,053
Keycheck, J.J. De Barry (¥)..eeeiivnrninnnrnns, 6,842
Eey ring, N. Btaflord......... e 61T
Kiin, brick, D. P. Gulse........ e 161,027
Enitting machine, E. P. Curtiss,...... oo 161,008
Enitting machine, circular, E. P. Curtiss. ... . 161,00
Kuife, corkacrew, and shield, J. 8, Jeaness....... 161,124
Ladder, extension, J. M. Davis............ srernaese 163,010
Ladder, step, W. L. Potter................ Voo 101,050
Lamp collar, ¥. J. Beymour. . .4 161,005
Lamp sand, B. Bacon, ... ..., cranens 161,085
Lamp wick, B, Halvorson ... ... ... 161,009, 161,118
Lampblsck, spparatus for making, J. Howarth.., 161,69
Lansern, sigosl, Foote sod Gfimsa. ..........,.... 161,001
Lesthier, compound for coating, J. Camody ...... 16) 08

161,046

mnmumm«r N. 0. Lounsberry..
Witeria.,....... oo 101,99

Leathier, ote, , graniog, A,

Feientific

..... m.sw
o 100,028
o 181,052
. 181,001
+ 101,000
cens 101,007

o 1000
161,042
, 101,000
R [
L 161,004
161,004
161,106

Look for doorw, ote,, 1. Winn, ..
Look, soal, Gale and David....
Look, tine, D MoGRe. oo
Loom ahuttle, Rollawon and Brown,
Martle, ete, artinelal, W, Burnet,
Mateh Box, A, BDOX.ouuierivines <o
Meotal, tool for turning, ¢, hunmlmn
MIIK tosting process, A, Middangh..
Millstone bush, 8, Bernhoisel. ..

Milistone dress, Caryill and Coven,
Mitor hox, I, Dittentinfer
Mowlng maehine, J, Garfield, ...
Mowing maohine, J. P, F, K. and Q.

E. Lord....

Musie box, C, Patilard 101, 088
Musical Inntriment string MR (L)
Nalls, forging, 8. 8. Potonm, oo e var 1L
Noodles slisnke, fattoning, 8, C, Kingman, ... .., 0L
Nut ook, 8, T, Hughes ASPPARENBAIIDD .10 s
Ont seroen, J. N, Bell., . 161,000

Ordnanoes, hreech loading, B, C, l\ atson. 161,08
Ordnance, oo, operating, 1, B, llmrhklu P (N 41
Organ onne, roed, J, BREOK i . 100,097
Organ, read, J. D, Lomne. oo M U Y
Packing material, Halbort snd King.......... o ees 161,2M
Paint staff, millor's, W, Ransom,,... 161,165
Paper b, C. Amazeen 100,991
Papor barrel, J. L, Thomson, . . 10,0m
Paper, grinding wood for, B, r lllrkrr ..... seavas 100,000
Patterny, stamping, I, Rosenthal. . oo 101,154
Pavemont, A, B, Dean..ooooiiinann « 161,018

« 161,100
161,218
. 181 %0
. 101,228

Pavemont, composition, D, G, Conger...
Peat cutter, B, J, Denton,....
Pegging nall blank, W. A, Rogors,
Pen, fountain, G. Huusehtld..,..

Penell sharpenor, W, I, Keys. oo . 101,186
Photogrphic ploture exhibiter, A, L. . 161 120
Planoforte action, A, K. Hebard.o.ooovivens . 101,220
Planoforte agraffo, ¥, W, Nichaus, . 161,200

+ 161,905

L. Van Drelzen, .
. 161,064

Pleture mount,J,

Plo separator, J. D, Shelton....... o
Plpe, smoke stack heater, T, B, Flold...... . 181108
Pipes, making earthenware, H. B, Camp.. .. 161,202
Pipos, yacuum rellef valve for, P, Hinkle.......... 161,121
Plane, bench, A, H.oDean......ooiiiiviiiaas T AT 101,218
Planter, seed, l‘ T. Stewart, .
Plaster sower, F, C. MOder.....coovinviiieinniianes
Plow, W. Adnml ..................................... 161,05¢
Plow, gang, 8. 8. Scheumack . 101,234
Plow standard, H. Borger.... . 161,000
Plow wheel, D. Allen.......... . 161,1%
Pocket book fastening, M. Rubens. 161 154
Pocket book lock, B, M, J, Blank . 161.08
Postage stamp holder, P, W, Hall.. < 161,22
Pot, coffee, N. 8. MoFarland......cooveinnen . 161254
Press, hay aod cotton, H. K. Burnett . 161,201
Printing presees, feed gulde for, E. L. Megill.. 161,089
Propeller, chaln, O, Smith. .. ...coiiienenn . 161 170
Palley, band. J. Charlton.........,.. ven s . 161,204
Puiley friction cluteh, D. Harrington. . 161018
Purifier, middlngs, C. T. HADND, .\ \vcersnensnvanes 161,227
Radlator, steam, J. R, Worswick........ Sesnveerey 161,088
Raflway axle box, J. N. Smith,.... -
Rallway rafl support, Porter & Pock. . cevvieannnns 161,18
Rallway switch, strect, B, Bevelander,......... . . 161001
Rake, horse hay, W. 8, Archer.........
Ratoon cutting machine, J. Angors.......... iegabs 100,09¢
Refrigerator, water evaporating, G, B, Satterlee, 161.06%
Rice cleaning machine, J. B, Rupert,...c..... «e 161,281
Roll, plek eye, ete., Wlstennagen & Desler. . 161 188
Rolllng tapered bars, Venners & ROwley... «...oy 161,18
Rudders, haneing, K. B, MeEntire.........ccooonn 161,140
Sash fastener, E. G. Felthousen... . 161,020
Sash festener, G. H. Metz. ., .- 161,000
Saw, band, A. Newhall..... 161,268
Sawmlll, gang, F. E. Town. . . 161,299
Sawmill besd block, A. Rodgers.. . 161,25
Sawinill hesd block, N. SBAW...c..uv ceviennannens 161,06+
Sawmills, set work for, J. W. Stokoe............ 161,24
Saws, handle for crozs cut, J. E. Emerson 161,105
5,390

Scales, poatal welgh, T. Lanston..
Scraper, road, W. Smith.....

Screw blaak feeder, W. Alken...... SRS
Screw driver. W. F. Patterson,.......cccceveuennns
Screw beads, applying caps to, G. Hookham.
Screw threading dle. F. E. Wells.....__...

Separator, grain, M. O'Brien.. . 161,147

Separator, grain, W. Toepfer. . 161,150
Bewer, L. A. Gouch......... ccveeenennn . 161,20
Sewing machine, Applegste and Webb. ., . 161,057
Sewing machine, H. B. Welland............. 161,810
Sewing machine attachment, J. J. Thompson.... 161,09
Sewipg machine feed, I. Msnaing........... 161,250
Sewing machine shuttle, J. G. Nichols. . . 161,95
Sewing machine plstform, M. Grebner, . 161,116

Shell fuse, B. L. Walter.................... 161,184
Sheet metal, corrugating, P!per ana Nichol - 161,152
Shirt, f1. G. Fisk........ : ) . 161,110
Shirt bosom,R.- Cluett....... 161,205
Shirt bosom, A. Sinzheimer, 161,25
Bhoe, G. L. Davis . 161,108

Shovel and ash pan lifter, combined, A Johnlon 161,044
Shuttle, weaver's,J. A. Crosby... . . 161,101
Skirt protector, T. D, Day....... . 161,012
Bod cutter, J, McArdle,.
Boldering muchine, W. D, Brooh

Boidering machine, B, H. Smith 161, %0
Bower, plaster, F. C. Moder... .....ocvvviievnrnons 161,145
Sploning frame, ring, C. B, Morse (r)........... 6,345
Btalrpad, T, F. Walter....... ....... 161,905
Standard and spriog, G. H, Spencer, 161,153
Btaves, Jolntiog, M. J. Seymour ,.,.. . 161,162
Bteam brake, J, T. Prendegast ... 161,771
Stereoscope, ¥, Murphy........ 161,064

Btercoscope, H. RIgby..
Stool and seat, H, Beagle.............
Stool, ete,, folding, U. H. W. Schenek. .
Stove and range, W, B. Treadwell
Stove plpe damper, Selden and Griswold..
Stoves, floor shleld for, J. A, Hunter......
Suspendor, fastening, ete., A. C, Smith.
Suspenders, cast off for, S, W. Fisk.....
Table, folding, J, W, and D. Howland. .
Table, foldiog, 8. T. Waggoner............
Telegraph (nsulating bloek, G. 8. Pldgeon

Telegraph, printing, G. M. Pheips.... 161,151
Ticket onse, L, J. Bindes........ 161,088
Toy furniture, E. I'. Wood - 161,088
Toy paper, W, H. Backus,......, 160,994
Trap, afr and water, N. Middieton......... 161,257
Trap gate cutting machine, J, A. Lowe... 161,248
I I L RO @3 es e 075555 s0mer annoonnnons wee 161,253
Valve, globe and check, I. W. Brown. . 161,002
VRIS BORE, W X0, B L. ooesons s . 161,198
Vehicle axle labricator, J. 8. Eggleston .. . 161,016
Vehlele, wheel, L, P, Larson., . 161,245
\'cmclo.lntllun . H, Chapin « 161,000
Venaen,cuulnu..! C. Brown (r). . 681
VA OB Y T e e e oo 161,341

Wagon, T. Y. Van Cle

v . 161,59
Wagon irke block, W, Hendriok

oee 161,084

gmmau.
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Wagon, alde bar, K. BOPOF. . ovvviiiiin L0
Wall protootor and towel raok, M, G Poll, ..., 100,09
Wanthiing maohine, G, W, Mikesell ... L 161,140
Washing maohine, T, J, WeDRLOr ooiiinin 161,150
Watoh key, A, and O, A, Wanner..... seroie e LU
Watol plate, ¥, A, LADKO. oovvieeis oo d05
Wateh, stom setting, J. F. U, Jlirgonson.,. . 161,99
Watol, stom winding, . 5. Mosely ... A (]
Watohes, malnspring for, G, Hanter,, . 101,20

..... 161,004
. 101,00

Water olowot, ¥, P, Buchan,,
Watar coek, self-cloning, J,
Wator power, €, Monson. ., 101,140
Wator whool governor, oo, l cenes 101,008
Water whoel governor, A, Woodworth, ... ...

I l‘unuul...

161,084

Wolghing nmmmnn- AN Davia(n.. Lo THE, 6, M7
Woll ronuner, W. YOUDR, coooormiiiiariiessmiaies 101100
Windows, duullmp for bulk, K. A, erulll 161,19
Wire stand, J, M, BIgolow. . ooovieees resanvannes s 1005100
Wood, ombossing, W, Hoolietaly,,
Wreneh, G, W, FroOmRN, . oouiiimvorerssssiniinis

BXTENSION GRANTED
YA, B Maciins, (0, C, Grant,

DESIGNS PATENTED,
S0 ~Nraron, D, Darsclott! ef af,, New York elty,
#2008~ ALTo RRLIRYO, ], Ohristl, Nowark, N. J,
B0, 500 —Canrn, ., W, Fiske, New York oity,

W. L, Libhey, Boston, Mass,
A0, ~Canrnts, 8, MeDowell, Philadeiphin, Pa,
K15, ~Sratn Rops, W, ¥, Morseronu, Orange, N. J,
$ 08, 8200, ~CARrET . ~A, Redforn, Phlladeiphia, Pa,
3,200, ~Bart CRLLANS,~J. 8, Atterbury, ef al,, Pltts
Immh. Pa,
~Dimes, 8, 11, Close, New York elty,
—l'.u,l.luu.l.u ~H, 8, Kerr, Philladelpliia, Pa,
420, ~WALL Braoker,—I. Poscook, Philadelphin, Pa,
1220, ~Brove PLaTes,~G.8mith of al,, Phlladelphin, Pa,
1,000, 5,200, ~Exvarores.~R. Bnelder, Brooklyn, N, Y,
LN ~norrLe,—F, Storm, Philadelphin, Pa,
8,224, ~Smnr Bonorw,~C, 8, Vottor, Phlladelphia, Pa,

LIS~ Vane,-

TRADE MAHRKS REGISTERED,
2907 to 2,000, —Prows,—~Avery & Sons, Loulsville, Ky.
L8, M aMu, BTO. ~Evans Broa,, Cinelnnatf, Ohlo,
3,800, ~SPRINGs, RTO.~Spring nna Axlo Works, Fort
Plain, N. Y,

2,807, 0008, ~Fine Buroxs,—Harrison ef al, Pittaburgh,Pa,
1,900, ~BAEKE POowDER,~~Jowett & Co., Mliwaunkeo, Wik,
L8110, ~Tonacco,.~Ploneer Co., Brooklyn, N, Y.
181 =~ WoorLexs, k1o Washington Mills, Lawrence, Mass,
2,312, ~Prows.—B, F, Avery & Sons, Loulsville, Ky.
LY, ~DexTirrioRs, —C, Dullock, Cambridge, Muss,
2,814, ~Lanp.xro~Chesehrough ef al,, Philadelphia, Pa,
2,815, =Paren, —Kelth Paper Co,, Turner's Falls, Mass,
L6, —~Croans, ~Kerbs & Spless, Now York city,
L8 ~RinsoNs —Klefer & Co., Now York city.
2,818, —Ieny, 210, —~Whitney & Co., Lowell, Mass,

SOCHEDULE OF PATENT FEES.
00 @Ach CAYEAL. ...overvrirarnrrsrrarssansnsssnsassens 810
On each Trado MArK. ... coiviriresssnnrssssansnee AR
On fling each application for n Patent (l'l yun)
un tasuing each onginal PRLEDE. ..ovvivininns
un sppeal to Examipers-in.Chief...........
un appeal to C of Pa
Un application for Relssue, .. .ccvveves
On an application for Design (3} years)
On sppiication for Design (7 years)....
Jo spplication for Design (14 years).... .....

CANADIAN PATENTS.

LI1sT OF PATENTS GRANTED IN CANADA,
MarcE 19 to 23, 1875.

4,513.—L. Heath, Boston, Mass,,U. S. Shoe. March19,
1575,

4,514.—T. B. Coursey, Spring Mills, Del., U. S. Turbine
water wheal., March 19, 1575,

4515.—W. C. North, Cleveland, Ohto, U. S. Ventilating
faucet. March 20, 1575.

4516.—J. Blow, Bowmanville, Ont.
20, 18%.

4,517.—W. Walker, Montreal, P. Q. Tubular lantern.
March 20, 1575,

4,518,—B. P. Aylsworth, Picton, Ont.
March 20, 1575,

§,519.—B. ¥F. Sturtevant, Boston, Mass.,
pressing boot peg ribbon. March 20, 1575,

1,6%.—B. F. Sturtevant, Boston, Mass., U.8, Fastening

Fire kindler. March

Buggy body.

U.S8. Com-

for poots. March 20, 1575,

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

4.522.—0. Jenness, Alton, N, H,, U, 8, Vehlcle spring.

March 20, 1575,

4,523.—T. Linkiater, Belleville, Ont.
March 2, 1575,

4,524, —C. W, Volney, Brockville, Ont,
der. March 20, 15875,

4,585.—6G. Seger & al.,, Humberstone, Ont,
pump. March 22, 1575,

4,526.—E. C. Ibbotson, Chelsea, Mass., U. 5. Rallway
joint, Mareh 22, 1575,

4,527.—D. L. Toppan, Somerville, Mass,, U,
Wood planing machine. March 2, 1575,

Eaves trough.
Explosive pow-

Force

8., et al,

4,5%.—E. Cliff, Plickering, Ont, Rein holder. March
=, 1573,
4,50.—J. N. Edy, Brantford, Ont, Motive powar,

Mareh 22, 15875,

4,5%.—A. Cant, Gal¢, Ont.
March 23, 1875,

4.531.—A. A, Pope, Boston. Mass,, U. 8, Alr gun and
pistol. March 23, 1575,

4.582.—D. Allard, 8t, Alhans, Vi, U. 8, SBmoke stack.
March 23, 1575,

4,588.—J. McElroy, Arkons, Ont,
March 23, 1875,
584.—M, Bird, London, England,
er. March 23, 1535,

4,585.—G, S, Walker, Erfe, Pa,, U,
Marcu 23, 1575,

Advertigements,

Back Pago « « « « « « 81,00 a line.
Inside Page « « « « « « 735 conts o line,
Engravings may head advertisements at the same ral
per line, by measurement, as the letter press. Adver
tisements must be received at publication ofice o
carly as Friday morning to appear in next wsue.

MACHINERY, 2208 Sooxnmaxy,

Wood planing machine,

Table-leat support.
Waterproofing leath-

S, Clothes wringer,

I

Court, I w

Prox,, letters

wpo
e,

ROBIVER'R BA LE.~Patent for u’l‘ldulu‘ﬂ oar
) WP 'lnn By virtun of an order of the Bupreme
1 offor for saln, at the Exchangs Balenrooms,
Hrondway, Now York Clty, on the 3ita day of April,
patent for n gradnuted car spring. Fe r ln-

ction of the patont, drawings, torme. te L)
At room 9, No, 20 Kussity Btroet, Ncw otk 'ﬁf
ARLD ,ATU

Recsiver of the United mnu\al ar uprlnl (,omptnr

VALUABLE BOOKS.

BOOK-KEEPING ﬂlﬂfll'l JAFIED: The Double.

kntry systom stripped of a
(mll;yil(v{u practioal nmruauuu In o
I, 1,
META l:"‘l Thoelr l‘mpnrtlm ml«l Trr atm n'?
Ity Chaw, Loudon Bloxaii, [}
C nll«uv 1%

complical lvm and dlmeu t :
fow q
1mo. Clothi, 81, Boards, i ot n ',
ng

mo.
hn

gener,

‘rof , of CLom siry In
WIth 108 fgures on wood,

¥ MOTION. By Prof. J
4 'l"mm. an )'(Vloyn Cloth

.mnlun

".K‘.u‘"ff"

NER'S H'I‘Ahl AR

lﬁ,lc: . Muuwmu Wagoes from l lu lho-m at I lu
from §1 to Tm por woe A great l.n'mr Haverto
10 'nrn mu Mnlmrnvmrnrn 1mo,

HA lanf( IIFMII‘AA 'l‘l! 'l| oLoGy
1] Ilm]ulph agner, I'n, D fnun nted from Ihn
Elghth uvrmnn Edition, with mmmmm "

Crookes, 1)
I’.NNI \

486 Hhiasteations, i
lhmnu DIEAWIN

E. Worthen,
Iunl ot the Globo, ote, o
AL DIAW l,\(h
sditod by Wm, K. Wonben,
ive,

i1 A lrnrllo-l Tros..
With Examples of

N,
A Praction] Tros-
With numerous

w,
Inton,

P Any of the nbmn nont, postpald, on recoipt of the

prioe,

C umluuw of Praction) nml Ho mulnu Dook- froe.
s WAGGENEL o+ Publin
N \vnlum Bl.. l'mudolphla 'Pa.

AWES GENUINE CHESTER EMERY

han been reducod from Jo, to 6e, per 1b for
'rsln: l‘n l«om 'l;hmr and lI'l'no Fiotr roma n;
I ut de an geretofore, rt
dl-ruum»;o l;lll‘ Tmn" Sond for culgmr:.n
GHWOUT &
€0 lﬁ Qork.

ckmnn S, Now
Stone Channeling
on

Quarrying Machine,

WARDWELL l’A l‘b Ny

FOR CUTTING STONE INTO VARIOUS SIZES

AND DIMENSIONS IN
QUARRIES,

ALL KINDS OF

STEAM STONE CUTTER CO,, RUTLAND, VT.,

SOLE PROPRIETORS AND MANUFACTURERS.

P. BLAISDELL & CO.,

Worcester, Mass,,

Manufacturers of the Blalsdell Patent Upright Drills and
othier Orst-ciass Mechanic's Tools.

N. F. BURNHAM'S
TU N

m
lower than sny other first class

W . -
e P BU RN HAM YoBx, Pa.

D) ERFECTION OF SPEED ON WATER

Ro
i,

Hmited warranty,

WHEELS wunder extreme canges of Jador. The
tary Hydraalic is the only Governor that can secure
SILYER MEDALS nr-nled. Sent for test with un-

JOHN S. ROGERS, TrRras..
19 John St., Boston, Mass.

mnnlnx o e
nl’ \lnchlne Knives.

EARLY 1,000 IN USE— BUFFALO PON\'
PLANERS. Wil earn itself and

Ight days.
Alsn, small Pony Phncu and Mn
s su and exrrs
GEO. PA Buftao. M. Y.

g’mdms

D quality, Clrculars frea.

FIBST & PRYIBIL,

MANUFACTUREES OF

BanﬂSawMachmes

for all sa

Wo:klnx?lo.hln fo }M
achine: r Fur-
¥

niture ﬁ. make
w Set of

lhe perfoot
all, snd hive n hm stock of
enezﬂclu Saw Blados,

best Fr
S end fora logue to

461 to 467 W. 10th St., Noew York Clty.

Steam Pumps

WAl sl 100 at Jow prices, Se
to Philadelphia llrdnullc Wom“ "’Kvm':'%’;..

el Sl ...'::.'?.'
STEEL ( CASTIN GN.

:iolh!‘nnd Llom?ngeon‘l & o strength, 2
uns to square toch, An \'-lmblo mbamulo lorung
slve fo , Or for Cast Iring great streopt
end for cmulu and price lm T
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X
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WAFFIE STEEL CO., Eveliaa 8¢., Philadelpbis, 1 5.

TONE SAWING MACHINER!
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ApRrIL 24, 1875,
m‘ by Muthow Carey, 17543,

OOPARTNERSHIP

Bave (D Aoy SAmINed, w8 & partner In my house
J, FRANKLIN GARDR, The style of the frm will be
wRY CAnEY Bamnw & Oo
ﬂl’ll’ CAREY Balnp
PHILADRLINIA, Apri) ), t
'Wo will mt;::u the lmnm. OF INGUSERIAL Pum.
AN AND KANLLNNS, AL 68 Waluut Bireet, o
orelotore, with the addition Lo sur own publications of
IATWS Rasortmant of ENoLIsH AND AMERIOAN HeIRN-
YIVIO AND Fraorioss hooss
Onr Bow and saisnged CATALOGUR OF PRACTICAL
AND BOLENTIFIC BOOKS-# pages, 170, —swat troe (o
WBY Ol Who will furnish bhis sddress.
HENRY CAREY BAIRD & CO.,
INDUSTIIAL PUBLISIERS AND  BOOKSELLEIS,
408 WALNUT STIRENT, Pulludelphis.

MILL PROPERTY FOR SALE.
s B R ""ﬁz& 2‘.‘.7.515"".!6
i ...:..'".':::‘.::'.‘

batantisl brick
nn rnuplﬂuom of
NS, Greeu 5t Whart, Philia.

h Chompl
n..'f?u.'-" r:::-.‘l:-.-:llrtas lu'“nt
.’u“ﬁn m ¥ Saw,
STRAN 'i. { len'u SAW AND
J‘AU lh (‘o\li.\.\\'. :
farxTon, Mam

SCIENTIFIC BOOKS.
iRy RS R Eies Tty

Lg .:‘umnrh. alx Chartes . Belos,

. .b. 5 thon, Svo, sewed. . .........0 o cunta
Ire l|l1er Bﬂm l’lou.l On lhrC-lc-lnllon-
v them, with

lu torkﬂllu-uul l wlow lllunn ormule; Re-
lhe aterials employed, Uy

man, Svoe, u L R R o0 gents

lma{’.ﬂ- for t’a .L.i'r:.«lolt. : “.ru-. W orlu.
S ARt Aplders, 24 Fomermy
O'A*m-ul. é“-;“.?: :»:u"".: :;

ne m"). forming »
m. !vo. el lnchn‘r;hw
Ih Constructio Ion
"-‘Q-""):':*}r.-...,..:- Bt |

I humu Igh. Mr e

\rku' lmodan.‘un
E & ¥, u.mmlmom. N. Y.
om--nun Free, an recelpt of price.

PATENT m&ﬁh«fs'rs TOOLS
ht ll’ w “ g‘

5.0
13,00
6.3

...... uwu
p Viee Clam
I.B Pdeol.m 10
A A south Nor'ﬂk Conn.
N ASON'S ¥aTT FRICTION CLUTCHES

F= ". M Co.,

umm.
« 11 Onto

Iamurm "'Mh%msx..x Y.

List and Sampies tree. E. g DOCOLAR, Brattloboro', Vt.

Y HARVEST FOR AGENTS.—
qleollg’nlt':um Dismond Bteel Knife and Scissors

Scientific American,

the world. Send for Catalogus 0

London, Parts, Vieons, and Beriin

Imrm' | WRQ UG HT
BeEAmS & GIRDERS

‘l‘lu. Union lron Mm. I’uuburxh Pa,

(ween (he
lonu:. Ibc:n

uunn(l'cluﬂn.. are entirely avolded, We .ﬂ“‘
) ‘address

Lo furnish. all
?':Iud oh"."‘l ol uv ‘ n- u uvunbl.
Jaruegie Brotherm & Oo,, U- lubuuhw

l'rln |nnﬂl’mlA|
The Toll-Gate! v'"f-'" a8 e

/S Model ‘Engiues.

Cowplete sets of

Castin

for making sm

Model Btowm hngines L% (e, bore, 0 in, stroke, prics My

ditto 2 tn. bore, 410, stroke, price $10, same syl
Catalogue of hmll Tools -nld Matarials froe, e

_GOODNOW & WIGHTMAN, % Coruhili, Boston, Mas,
PATENT

ud umt 0od's Planers,
ot LAy
Seua for Clroulams, eto, ury 5., loston,

THE IMPROVED

NIAGARA STEAM PUMP,

W o 1 Peari S, Brookiyn, N. Y,
Manufactured solely oy

Hubbard & Aller.

EXONes AXD BOILERS,

Pulleys,Bhasting and Hangers
a Specialty.

LUDLOW VALVES,

G OULDS for Fruit Jars, lepc
llo(llu.

vl el Ink Dllul..(‘n. ’
e e i e

AVKRU’P’I"B SALE OF HORIZONTAL

ertical Steam u.. Al new and socond
Anud luul‘-‘_- Tools, I{l nt
ALE RO ORKS, New Haven, Cone.
ynBAII'l‘ll’l!l.. DI)CADOOIA.!IA

:.r‘rnnh' hcum,'ﬂhm natrections snd ¥4 gy,

“llwmbl centi, 100 for 50 cta

1 o |‘nuynnlm lln-hap- Jh--:;‘c:lmbu.a

Anizmals, Rirds, lu; o . isie Pigores,
'Ar. They e “nﬂ.‘ A‘:'nﬂ

- w nfu\- 1he MI l—u\lhl peinting. Abe &

iral ﬂ(w 10 o centa geals
e e L PATTEN & O 1) e Se, New Ferk.
Yoarty w0 Agesm. u-'n-_“

a-._ A A Bt W ¥

OR SALE—Atthe Hugunin Man

Ol ce 737 Cedar St,, M.'v York, the cejebrated

A utomatic Window Snp,F lw the newly lnmud
l’° n Clad File Handle, This handle can be removed from
m: file to snother; never aplits or bilsters the band,

Iatest and bost selling Inv
out; O red st C.0.D. Siiver Plated
e, {th ctroulsr by mail, £ 7 30,
1 HEI, 9 Exst St lrosdway, New York

-m.mumwm Articier

R

Eon SALF, BELOW COST—A No. 4 Salden

h discharge. P I8 & new one,

ovor ’lf :;l::d omc t on lml.-?:fl in por(oc( work-

ordcr Also a N second hand,
Tho I-nor Pum

°'5 s an old ix In perfect work:
P

R ‘."'".':n:“??.:;m j
oo(lho\'al nnuqmﬁm ARy e

ra W
R "ﬁ'v'{n Wilkes-Darre,

BAKER'S

Rotary Pressure Blower,

Warrnnted superior to nuy
other, Rotary or Reclproci-
unz. T.WILBRAHMI & BROS,

8 Prankford Av
OB HILADECPHIA,

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.
u.mfn*' or muﬁlﬁzuf c.‘.‘.’.‘.l.’,’é;“.‘&“h‘:‘u%&’.‘ !fG &
GEORGE PLACE & CO.,

121 Chambers & 100 Resdeo Sts. N. Y. City

New Design Upright Drills.
Havethe best 'Quick Return® yet offered.
g The smaller sites are driven with the
New Squaro Belt, Sead for Circulars.
WO0D & LIGHT MACHINE CO,
Wmu;unl MA». Man('rs of all kinds of

ron w achinery; Lathes,
L , ﬁ‘n‘ﬂln

otters, BOlt Cutters,
, Pulleys, &c.

(T PAYS! IT PAYS !

WHAT PAYS?
Read & See

Every businoss man admits the nocessity of sdvertising.
All who have tried It know the sdvantages and profit of
s0 doing. But it (s not all who advertise that do It sdvan-
tagoously,and 1o the most effective maaner, to derive the
greatest benefit for thelr money. Asarule, it s the beat
economy to advertise what one bas to sell or wishes to
purchase, in papers having the largest circulstion among
that class of persous likely to be interested in the article.
Parties having Manufacturing Establish s to sell or
leano, or who wish Estimates made for Coastructing
Bridges, Dams, Iron Bulldings, Furnaces, Heating Appe-
ratus, Stoam Engines, Bollers, Wood and Iron Working
Machinery, Agricultural lmplements, or Coutracts for
Engineeriog Works of all kKinds, will find that It pays to
advertise In the SOIENTIFIO AMERICAN,

The valoe of the SOIEXTIFIC AMERICAN &4 a0 sdver-
tislog medium cannot be over-estimated. It goes (ato all
the machine and workahops (n the counwry, and is taken
at the principal braries and reading rooms in the United
Staten and Europe.

A business man wants something more than to see his
advertisement in a printed nowapaper  He wants elroula-
ton, If 1t Is worth 2 centa por lne to advertise io & pa-
per of three thousand olrenlation, It 1n worth $,75 peg
Ane to sdyertise in one of forty-ive thousand,

We Invite the attention of thoss who wish to make thelr
buslbess Known, to the annexed rtes:

Back Page, =« = $1.00 u line
Toside Page, = « = 75 n line
Business and Personnl, 1,00 a line

Engravings may head advertisements at the same rate
per line, by messuremeont, as the letter press. Advers
tisements must bo recelved at the publication ofMoe s
early an Friday morning to appear 1n noxt lssuo,

If anything Is wanted In the meohanioal line, advortise
for 1t 1n the BOLENTIFIO AMERICAN,

1f one has & patent or machinery to sell, advertise In the
SOIRNTIFIO AMERIOAN

Address the publishers,

Munn & Co.,

37 Park Row, New Yerk.

TO ELECTROFIATR iclies) ™

ITEIHI'.S CHEMICALS, AND MATERIALS (0 sets

trictlon for Niokel or 8liver
(l]";u“"“h"?" honkaillno "nuur‘cmrln Electriofan,

1 Iimmneld Btroot, Boston, Mass, Tilustrated Catalogue

Eaom
INRRRTION,

sont free.

FIRE PROOF SHUTTERS.

OLARK & 00'S SELF-COILINO ROLLING ERL
Fronts and Hear Windows, require so wachiinery or h.:nn. "'f:‘ol.’:tfan'.
ng Waood Shariers for Stores and Dweliiags. Thousands are 1n

(Burglar Proorl), Vor store
a0 be applied to auy vpening ;. slee fol).
Aaily wee, and sre saknewisdged (he best shutters In
JAMAS U, WILSON, Mansger,

Y West Bthb,, New York, and ot

)mnAm K HTEAM ENGINES, (uum“

Ing the mastnum of eMegy
vn- L W the winlmum of 'c':;l au"M"? .#b:"“.
ly nd lnmw known

-“".““Xﬂ-g lh‘L m ta

»
Lf\“ﬁ.n o, uvnm ...

Kt TR v
7000 IN USE
LAKE'S steam PUMPS

FOREVERY POSSIBLE DUTY

L0.F.BLAKE MFG CO.79%81 LIBERTYSTNY.

CAUSEWAYE FRIEND STS,BOSTON.

50 t.ANAl
MAMD FOW LA

ST.CHICACO
STRATLD CRTALY

AN

STHLIL DIES 2o s oo

Hmu IIII -Mch young muduu makin
Chtalogue sid sampl
‘l(. h'l noln M . uu-wn.. Masa. e

b ﬂ o 1& ;Ehu Ail.;lglilml AR

Al
lAlLl?()AlloglATl E-~For t
dies nod Cabloet work, Him le:lr .KE“L"J;'{L'J'.‘-" he‘a‘

Ufnoture a full line w
e VL x"‘l u‘?ood -ml Iron  Workioy
g AILEY & un. Lockport, ¥.1
& AGENTS WANTED,
o, o women § k.
furnished, Hu A .l::':whomw
able with .o 16 page circulas

andValuable Samules free. 89~ A pestal-
card on which w send your address
costs but one cent  Write at once 0
F. M. REED, $ru s7,, ¥aw you.

00D-WORKING MACHINERY GEN
orally, rclnuln. Woodworth Hnncn and Rich

W

o # Paton ved Tenon Machin
S COMATHERIE ROOG 'iuclulwoi!
“cma Yor the But ng ﬂm&

'Alllf"t PRESS C
IDDLETY &N, CoNn

THE LEHIGH VALLEY

Emery Wheel Co,

WEISSPORT, PA,,
Manufscturers of
Emery Wheels under a
Déw patent.

Send for circular.
TR COVERING mn nonTl-:Rs AND

PiPES saves an
R FELT, CEME) T A.\D PAL\'T FOR
Co.

HK:“ t.bebelunmcFektlt
316~393 Front St., N.Y,
EA NE“ PHYSIOGNOMY,

Charscter’” ss Seen tn Human Tem
ment, ud !n !fsh Prax:‘re- with um lumnt ons.
alin, $5; Calf, Sext
lrllpoolb" . WELLS, :!'Mtn..et o-t
(\ LAss OE\ AMENTING FOR DOOR NAME PLATES,
X Advt, Signs, &c.  Full prioted tnstruction given.
Price 1. J PRATT, EBondout, N. 7., Box 191

R.TEN EYCK.
SCIENTIFIC & MECHANICAL

ENGRAVER ON WOOD.
hooys Reliable

" DROP rnxssxa

This machive will mortis
two Blind Stiles at once fo
Fixed Siats, In all kinds o
wood, rr-ndleu of knots
nnklnp r minute, Jeav-
ing them clear of chips, and
will bore (or rolling alats,
130 per minute, Auntomatic
BXod Siat Crimper, crimps
6,000 per bour. Bind Siat
Pluur planes both sides and
edges at once. Blind Siat

™ Tenoner, tenons both ends
neat once.

. MARTIN BUCK, Agent, Ledanoa, N. H.
" SHOT-GUNS RIVLES, PISTOLS, I!"OLV'I-.

ﬂ-,umlh‘ l“u- -
‘{V Gas
and Rovelver .rt.. l'l uh.h.

MAGNETS—Permanent steel nagneu

of any form or alze, made to onder b BEACH
& CO ., %6 Canal 5t,, New Yar<, M en ox e celo-
bratea tom Thumo asd Minlsture Telegrsph lostro-
mentas,

PATENT

OLD ROLLED

SHAFTING.

Lhw Ul tusk thie sosrtin
strongth, a tner nnl-h -ml # truer to gago, tha
other 1o use, rendors It 1ho most ¢
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& LACG[!L

JUNES
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IERCE & muN Milwaakee, Wis'

IOR SALE OR LET ON ROYALTY-A Valua-
o

i ot (o Key Seat Cutter and Han .
na dor Deaarmtive Bircalny to ROBERT HARPEN,

Glen Mills lmlnnrn County, I's

Au-mlol'mﬂc:‘:
sliher male or fumale

make §5 10 09 dally, cvn
ntluwofl

QUIDE TO
PUOCCESS,

a for enif 18 cents,

EoMFinT wewars: s""h'l‘ gy rvluﬂm
B AT AT SO ST
PONTOON BOAT

l\i\ VLOATING VYELOCIPEDE.,
he grestest povelly -the he —~
Lawt n|v.-n \dvll'ru \’ » .‘ \. ;'h l‘l‘}‘"\wll’b P‘:’;
Box 681, Warcester, Mas

CoOre MAXWELL ""G (0.'.

INDEPENDENT BOILER - YEED PTMPS

Wit reilabie and low
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u,..,m.m Wanxsoaws, Ctleage, 111, g&usﬂ
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» | | FORTUNE feaAc: & o ooy
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om u.mr HUISTING
OTIN, BROS, & oa
No. BAS BROADWAY, SEW YURK,
I l.: HARDSON, MERIAM & CO.,
anufscturer of the [

Wn.d“.aﬂb utu uv«t uwovd?u-shﬂd‘n‘
Molding, frnnnlu luuu-f lmn“m. Gmkd
and Clreular Bo-sawing Machines, uv‘lllh Raw Arbor,
Soroll Saws, Hallway, Cut-off, Bnd Ju
poke aid Wood Turtlng Lathes,
unfb::: !k':l:‘-“ml.(ﬂd l(‘l qu-ur Mace
Warelouse, 17 Liberty Sireet. ¥ New York llisnss
MPORTANT FOR ALL LARGE CORPO-
l.ATln\ﬂ AND )I\Tl FACTURING CONCERNS,
of

o Watch
ocoutrul l:‘. ?lf lg-. - “-.mnq'.‘l‘:e" of a
stchman or the reackes erent
u.lmm;.‘ru- IL‘? .o fgn(lnuh:
i. K.—TEE ¢ oo z.rtd .hz.l.-o -

Partles using or sell M
tharies hv.l:‘w'p il N‘:‘MII winy mn.u " .‘-

Todd & Rafferty | Machmeco

MANUVACTURERS OF
The celebruted Groene Varable Cut-US Enzine: Low
Pstent Tubalar md Floe Botlers; Paln Slide ‘:dn r:.’
tonary, Holsting, and Portable Engises. Botlers of
Kinds, Stesm )lul bnnn‘ Nnnlr.‘ &c

Tow Oakum, and Hem Shalu-q
ois for the New lrnrn )haufvuu'.:.x C?) . )hnx»
* Tools; for o's Governors Stop-Valves

motr snd Dmmmm Pnuoy-m«xn.
EROOM 10 n RULA w
wor RS rntmos SEW Insey’ 1.

SHINGLEY FHXDTNG, AND 5TAVES

8oln makers of the well known I¥PROVED Law's an
SWINGLE AND HEADING SAWING MAONINE, Forcirenls
address THREVOR & CO., Lockport, ¥ Y

szﬂw)ukm Amlnl;n.l:
$T1 tab St il Py By
BLAKE'S PATENT
Stone and Ore Breaker

Cruspes all tard and bristie schataaces to
BTOn Tor Fioabs el for Coenre ‘”"‘2‘
A A or Lo
Address BLAKE CRUSHER CO.,
he'&“mcuui L

SCIENTIFIC AMERICAN,

FOR 15875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH TYEAR.

VOLUME XXXIIL-NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
155, a new volume commenced. It will continue
to be the aim of tho publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessons,

To the Mechanic and Manyfacturer.

No person engaged {n any of the mechanioal pur.
suits should think of doing without the SCrEsTIFIC
Axxricax. Every number contalns from six to ten
engravings of new machines and (nventions which
cannot be found In any other publication.

The SCIENTIFIC AMERICAN s devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits genemlly ; and it is vl
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the L
brury, and the Reading Room.

TERMS.

One copy, one year (postage included). ... $3.
One copy, six months (postage (ncluded). ... lg
One copy, three months (postage (ncluded). .
Ono copy of Scientific American for one

year, and one copy of engraving, “ Men

of Progress™. --10.00
One copy of \-h-nunc Ammmn fot ane

year, and one copy of “ Science Record™

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.

___.;o;—..

The Koch Pateat NO. l
u. and mg: W
Eﬁf to lbo S0y
numbold led tor low price of §
mmpuon. USOTENTIFC &‘micu » m&m"ﬁ
cessary for every ono who wish
Address MUHB & 00,
Publishors * BOrusTovio AMERICAN,
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ASBESTOS MATERIALS

Seientific

American,

[APRIL 24, 1875.

SN S,

PEEpm ool

THE TRAVELERS

INSURANCE COMPANY, of Hartford, Conn., has writ-
ten 250 Llle Policles, and IMON General Accident
Polleles. 1t has pald upwands of Two MILLION DOLLARS
1n benofita to accident poliey holders, 1t selis both

LIFE and ACCIDENT

Tnsurance, of the Beat Quallty on the Hest Terma, 1t has
cash assols M $,000,000, and a surplus to polloy holders of
1,000,000, premiums are 10w, ((8 contmar dednito,
and fta mnr‘ty oqual to any other

INSURANCE (0.

JAS, G. BATTERSON, President,
RODNEY DENNIS, Secretary.
JOHN E, MORRIS, Ams't Sec'y

Apply to any Agent, or write to Company .

ALTHAM

W atches.

0 BUY ono, try the following plan: WRITE A
SHORT LETTER (ona postal card will answer)
as follows:
Fownard & Co,, 32 FUNA Avenue, Newe York:

Send me your new Price List of Woliham Watches as
Garertised in the Scient{fic American,

(Stgn name and address in full,)

By return mafl you will receive the Price List free and
post pald. It 1= a book of 16 pages, and In It are described
ONE HUNDRED AND SIXTY-FOUR VARIE-
TIES of Waltham Watches, from which you cannot fall
to make 5 selection. Send us the order sccording to the
direstions In the Price List, and WE WILL SEND
THE WATCH by express, with the bill to collect on
dellvery. On every bl are (natructions to the Express
Agent to allow the purchaser to OPEN THE PACK-
AGE AND EXAMINE the watch before paying, If
1t 15 not In every way satisfactory you peed not take it,
but letit COME BACK AT OUR EXPENSE:
even after you have taken and pald for It If It does not
prove satisfactory, you can exchunge It, or we will RE-
FUND THE MONEY st any thne within a year.

Do« not let distance from New York deter you from
writing, as the farther you are THE MORE ADVAN-
TAGE IT I8 FOR YOU o Yy of us,

We bave 80id some Sixteen Thousand Waltbam Watches
of this plan during the last six years, and folly one half
wEST WEST OF THE Mississ1rri and to the Pacific States
and Territories. At all events, if you feel the least In-
terest In the matter, write fur the Price List, 1T wirLL
ONLY OOAT YOU OXE CEXT for a postal card,

Besure and mestion that sdvertisement was seca in

€ Sclentific Amaerican.

awren: Howard & Co.,
32 ¥IFTH AVENUE, NEW YORE.
§F~ Erery Wotch warranted by specia! certificate.

Relief Plates for Book, Nowspaper
Circular Ulustrations Cheapor than
Scientific American uses our plates,

ustrated Circular,

Catalogue and
ood Cuts, The

Send stamp for
m

$500 IN PREMIUMS.

MIILSI T0 FUTATO QIOWLBS.

NEW AND ouow:v:ozum.za.

Yllll Il- FOYATOLS,

JAUTION .= The pudlic are Aereh
I’(UJ"‘!L‘IN. ﬂ"rporlﬁvg to contain A8 g

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT.
(‘B\Inh'l'ﬂ.d:c.. prepared ready for use. Send for l'umrhleta Price-Lists, &0. Liboral lmlurmnml- 1o doalers,
pantioned agminst purchasing or wmng any matevvils for (he above or
BESTOS, wunleas they bear our name and datex qf patents,

Patentoe and Sole Manumeturer; L, W, J OHNS, 87 Maiden Lane, N. Y.

R Axp LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St Balt,

Working Models

rimontal \lwmnrr Metal or Wood, made to
g:llnlzrhw WERNER, & Conter b, N. Y,

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Franxry, V. P't. J. M, Avixw, Pres't,
J. B, Pixxcs, Ses.
nAarrTrorn, Coxy.

Have You

£ Pross now ready,
At & tenth the oost of printer's prices.

STEEL A Nl) QIIAIK(?(DAI:

Of superior o|u-llly. sultable for
mining and holsting purposes, in.
¥ clined planes, trapsmission of
powerte, Also Galvanized Char.
§ coaland B B for Ships' lmrflnn,
Suspension Bridges, Derriok
Ferry Ropes, &¢

A large stoek conntantly on hand,
from which any desired lengths are

cut,
JOHN W. MASON & CO.,

48 Brondway, New York.

The Most Powerfal, and the Only Tight
Shutting, Good Part Gate Turbine ever
made.  Price of small wheels to suit

thoe times, Sond address to
WAI N & ANarthOhelm\-XﬁIREu.

Ever Seen

The Mustrated Catalogue of the Exoxision PorranLe PrINTING PRESS? Every man Als own printer. Ou -.ew
A fow dollars buys a press and type that will print your cards, labels, envelopes, bills, ¢,

Save money and incrense your business by live
Sond two stam ps for full eatalogue of presses, type, cte,

'S
\ 1o the Manufacturers,

W. KELSEY & (0., Merlden, Conn.

Mill Furnishing Works

are the largest In the United Statos, They make Burr
Millstones, Yortable \llll-,'hnml. Machines, fackers, .\llll
Pleks, Water W heels, Pualleys and Gearing, specially
adapted to flour mills, Send for cnulm\

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

THE BEST INJECTOR

For Locomotive and Stationary Bollers.
FRIEDMANN'S PATENT.

Over 13,000 Now in Use Here and in Europe.

Throws more and hotter water, with less stoam, than

any others. 1t hastwo Waterways, fixed Nozzles, and no

movable parts to get out of order,

NATHAN & D)X S, Sole Manufacturers,
i?h ‘;Hbcrt(;"m.. New York.
§P~ Send for Catalogue,

ENGINE LATHES, DRE Send for Price List.

GREATEST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

See cnmﬂnﬁmd ducrlpllon in the ** Bclentific Amer-
fean *' of M ;%reau-u known cure for rheu-
matism and scistica. No physiclan should be without one.

Send for circular.

C. R, TOWNSEND, SoLz AGENT.
Medical Institute 20' DeKalb ave., cor. Adelphi st.,
Brooklyn, N. Y.

2d hand xx::un:mf): ﬂunznu'y Eugines & dollersa

BINGHAM & RICH, O1] City, Pa.

Corrugated Iron

lron Bulldlnn. Bools. %uc—

f Doors, ete. MOSELY
1RON BRIDGE AXD ROOT
£, CO., OfMced Dey St,, New
§ York. Send for olrculars,

PORTLAN]) CEMENT

A Pnctlcal Treatise on Cement farnished Free

li‘A"r} URA c‘ﬂmmu (i)
N aven, C.ll‘:

L. MERCHANT & CO.. 76 South St., New York

8 A O
ml' dull
Journal, calied The

Address

> 118 TANITE E MERY W

hich runs a mile In & minute, and whose cutting polnts never
H}' T.\‘IITI». COMPANY publish nwnlhly a first-class Mechanical

Em
and Fn-nch and which is lM bestadvert
) try and Europe. TiE TANITE COMPANY

kL

ory Grinder, which is printed In Engiish, German,
{n nimcdmm known, both for this coun-
lish an llustrated pamphlet of 12

12 TANTTE COMPAXY manufacture the most uniform and relfable Emery
Wheels ever made, and are constantly getting up noveltles in Emer (.rlndlng
Machinery. For Emery Wheels, Emrry Grinders, Diamond Tools, Newian ‘s
Emery Planers, Suction Fans, Davis* Speed Indioators, &c.

THE TANITE

CO.,

STROUDSBURG, MONROE CO., PA

NON-COMBUSTIBLE STEAM BOILER & PIPE

COV‘ERIN G

ﬂ.va ua (o z'cnty per mt (‘n \LMP!LS SPFENCE CO,,

footE . 2nd St., St. Louls, Mo,
From the best l.oMou )uantmnem en& L)

rers. P
AMES BRAND, S CHf 8¢, N. Y.
A Practical Treulu on Cement farnished for 23 conta.

fﬂelmr I)g Your Own Printing

Press for onnds, Iadels, envelogun, ote.

siaws for laper wark

. Budueu)len dothelr printing and
advertising, save moncy and increase
trade. Amateur !‘rlnung delight
ful pastime for spare hours, 80;
have great fun and make money fast
at printing. Send lv\n-lnmp- for full

P lntln
s catalogue presses type ete to the M
resse KELSEY & 04 s Merlden, Conn.

OO0OKS FOR BUILIJERS,
SEND YOR JLLUNTRATED CATALOGUE,

Add Bicknell & Co., 27 Warren St,N. Y,

Diamonds«>Carb

Shaped or Crude, furnished and set for Rorfox Rocks,
Drossing M1} Burrs, Emery Wheels, Grindstones, Hard-
ened Ktoal, Calender Rollers, and for Sawing, Turning,or
Working Ml»nr and other h-nj substances; also Glazliers'
Dismonds, J. DICKINSON, 64 Nassau £t., New York

THE HEALD & CISCO
Patent Centrifugal Pumps,

VERTICAL & llOlll "ONT
Pirst Premioms st New Orieats, l’l;.rlnn;‘lll"‘nd Neow
York "lmlaf ! Avard,’
American [nstitute, 1972,
Perfeet sstisfaction guaraoteed.  The cheapost, most
durable, Pwhr and succemful Pump known, for Paper
M. un anners, Contractors, Drick Makers, Distiliers
pe with cnqar on frame, complete, At jow
lm Im Wreoking, Dredging, Irrigating, ete. Iliustm
- nu;:-lﬂ ‘hn '(ﬂfv:'l‘nrnrn to {umn asctually uslng
um s O © sironges aible testimany ..
AMnu ll”b RSO (6 wlnu!llfm.“I

“GLASS OIL CUPS

of Wl Xinds. Drass Fittings for Sheam, Wat 4 0
Brass Castings. Send fo HOLLANKD.
uh!-dlll,\::pu" lfrlmm T. HOLLAXD. N

TRIC MILLA-¥or "
welhios, Fire ¢ my. o ey Bomes, Orcs aad
Corn and (o,

J (W: ARDUS PATENT UNIVERSAL BECOEN-
n -

Uuanos. Ol Cake, Yeed 1
Tolmeco Saufl, fugsr Salts. Roots Bpices,

(olee l.-.uun Vistsend, A
Ehesion, Mica, ete.,
'..:‘.Aln vnru»:.u.(.r und by other rallls, Ao for s .'“‘
ntors’ Inka, Paste Hiscking ote, JOHNN W. THOMRON

FHOCOMTT 10 1\\u 5 BOG

THE ROOT SAFETY

BOILER.

OVER 1,200 IN USE.

The distinetive clalms presented by this boller are
SAFETY FROM DESTRUCTIVE EXPLOSION
UrMOST DURABILITY 3
> HIGHEST I{(‘OVO’HY

n Gre

¢ Orsient, P o sl ereine;
§7 For Illustrated Catalogue, address

Abendroth & Root M'f"g Co.,

GREENFPOINT, BROOKLYN, N. Y.

J‘\'(il\'l' AND BOILERS.—For Sale, 24 hand
4 Engloes and Bollers of all Blzes, T) 1

ost Stock of Hefitted Engines ana Dolle ::1»‘3:}.-‘:3
for Sale, Every Engine -ml Noller warranted perfect,
Send for Clreular, JAS, HILL & © 0., Allegheny, Pa.

THE LECLANCHE
BATTERY.
Patonted June 5, 1866 April
l"; lm;l‘; rolasped l"n-]mur)
The' ﬂrpnt OPEN C H(( l’lT

TRIC
ALARR IIAT
’IFI(H'N E \I l'.lll\ll NTS,
and ALL' u?m clrealt work,
Nooe QENXUINE unloss hay-
Ing the words * Pire Lx-
OLANOuR'' on lhe El-» Jars
and carbons, out for
IMIT A'll()\ﬂ they are
WORTHLESS, Send for
oire uln
L TILLOTSON & CO.,
hn 'S Dey 8t Sale Agonts.
nn AR LU« HE HAT-
™ No. © Wem
l'lh m » \rI York,

I NGINES
o Fortable and Stationsry.
GOODWIN & WHITE, o (_‘n)‘. Pa,

AND BOILERS, Now and Second.Hand )
or descripiton, address

IRON AND STEEL

DROP FORGING.

OF Bvery Description, at Reasonable Prices.

The Eull & Belden Company, Danbury, Ot

(,hmm al & Mineral Productious

Anbie  fiiass,  Fiuoried Acld, Niokel Salts, Muan.
EATICRG u\hh» Auntimony, Cobalt, Tin Cagmlum, Zaf

it B50e,, New Tork ARDUE, corner of White aud

1.. : a‘ " Flaorapar, Cryolife. Marblo I'ull y Bllgx,
Hu(l\\ NOEIW & CO., 150 Fulton 81, N, §°

T, v, ('nrm-nll'r. Advertfaing Agont.  Addreas
Box 778, New York eity,

Machinists’ Tools.

EXTRA HEAYY AND IMPROYED PATTERNS,
LUCIUS W, POND, MANUFACTURER,
Warcester, Mo,

WAREROONS W LIRERTY 81..
= Lathes, Planers, Doring Mills, Drmuml om Out.
ters o Specialty,

OGERA' TANNATE OF BODA DO]LH"
; Beale Proventive has boen In use for olght years
and han the ongualined approval of n nt num r of
our heat englnedrs and selontifie men, The m Kara o llm
that It In thie bost proparation for tho prnvonl on an
maval of seale ever offorod to the publie, 58 conts p"
vound,

y n ** Hotler Inerustation,'*
o m.lll’-;‘r ‘7;'"‘;«'1'“.!-.113 & CO,, Madison, Ind

ELGIN WATGHES.

THE BEST for RAILROAD SCN DOW

manufnotured. Ceortificates from over ?lo

SUPERINTENDENTS of Leading

ronds in the United States,
Six grades of Gents' Watches with Stem

Winding and Sctting Attachments.

BUY NO MORE CHEAP SWISS WATCHES.

ASK TO SEE

THE NEW EI.GIN WATCH,

“n V. AVERY”

The BEST WATCH, for the money, now made In the

Eanch Watch manufactured by the Come-
Tanlea by & BADAT, uscing e masas
o © name
and nnm{nr of the watch, Guaran!
its qm\llty.
A%~ For sale by all Jewelers,

A 5 oS A o, o
TH0DS are caution:

o ghts whatsoever under Lc:ten Parent, for an fm-
rovemcqn! on ‘:lnnlln Gear fo:%jo“ﬁh h
s 1. Cunalaabe i aaid Patent ln the exinstve

Peter B C -nnklum
DESDAF o S “"'"T’\-\-‘?"u.-\x & COMPANY.
Bethlehem, Pa., Feb 'S

Diamond Solid Emery Wheels.

Prioes-—-8x namnz 12x1% 85.50; 1632, $12.50;
18xd I:ll w0 a\u %0; Mx3, $e. Aﬁoﬁh:‘tmn -
1onate 2 DK,
:r‘:‘n?: :mmlld Fm Wheels. Emery Grinders une-

b Int
Tualed by e S TWIST DRILL COMPANT,
Woonsocket, 1t. 1. and 15 New Church St., New York.

Mumn & Co.’s Patent Offices.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWENTY-EIGH1 YEARS EXPERIENCA.

MORE PATENTS bave been secured through
this agency, st howe and sbroad, than through any other in
the world,

They etnploy as thelr nssistants s corps of the most ex-
perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been se-
ected from the mnks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co.'s services in examining thelr in-
ventions, and procuring thelr patents.

MUNN & CO,, In conneotion 'rilh the pnbllmtioa olth
BOImENXTING AMERICAN, t 1
confor with inventors, propare dnwlnn. specifioations, and
assigmmentaattend to filing applications ln tho Patent Offiee
paying the governmoent fees, and watch oach case stop by
step while pending beforo the examiner, This s done
through thelr branch offico,cornor Fand Tth Stroots, Wl
ngton, They also propare and fle caveats, procure dm&a
patents, trademarks, sond rel attend o roj
(prepared by the Inventor or other attorneys), procure mpy-
rights, attond to Interferences give written opinlons on
matters of infringeanent, furnlsh coples of patents: tn et
sttend to every branch of patent businsss both tn this and

n foreign countries,

Patents obtatned n Canada, England, France, Delgiom
Germany, Russia, Prussia, Spain, Portugal, the Briteh
Colonies, aod all other countries where patents an

el
‘":q-.nunouoohn-do in the Borexrino Asmmicax of
all lnventions patedted throogh this Agoncy, with the
pame and residence of the patentes.  Patents sre often
sold, in partor whole, 10 persons sttracted to the inveation
by such notice,

A pamphlet of 110 pages, contalning the lews and full &
rections for obtalniog United States patants, also & clrealar
pertaining cxclualvely to Foreign Patents, stating cost for
each country, tme granted, ete, sent free. Addross

MUNN & CO.,
Publiashers SOLENTIFIC AMERICAN,
. ol 37 Park Row, N. ¥,
RANOH
St m—(,or-cr ¥ and 7th Strools

HE “ Bclontific American” is h rinted with

CHAN nnn 1 umnmxuxzwr‘l u’l‘l

Lombard Bia,, L viphia




