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CURIOUS BOATS AT THE CENTENNIAL EXPOSITION. |Building. In Machinery Hall, there are elaborate wodels of | ous display of (hinese junks may be found ; interspersed

There is no one class of exhibits at the Centennial Expo- | oconn steamers, ironclads, race boats, ice bonts, canoes, and | through all the foreign departments are models of the ves
sition more completely represented, and yeot more widely | tho admirable exhibit of 1he Massachusetts Marine, which | sels peculiar to the different countries. In the Agricultural
soatiored, than that which includes vessels and boats of all |includes vessels of overy conceivable desecription, from | Building, there is another collection of fishing bouts, & large
kinds, There is a superb collection of models of men of | skifls to fast snilivg clippers. In an out.of-the-way corner | portion of which is in the Norwegian section ; and thus,
war, fishing eraft, and small boats in the United States | of one of the mineral aonexes of the Main Building, & curi. Continued on page 292,
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Scientific dmevicun,

DR. TAYLOR VS, PROFESSOR HUXLEY.

Asa rale, it isa waste of time to pay any attention to the
excursions of any man into unfamiline fields of knowledge,
however great his reputation for learning may be in other
directions. A man may be an authority in Hebrew history,
yet densely ignorant of the events of medimval Europe. He
may be chief among chemists, yet & beginner in biology,and
entirely out of his element in mechanics, When such a
specinlist attempts to settle questions in departments othoer
than his own, he is pretty sure to accomplish little elso than
the exposure of his own lack of knowledge. Even more
certain to go wrong is the man who ventures into a fleld of
knowledge in which the means and methods of study, the
kind of evidence, the spirit of investigation,and the purpose
of the work are each and all unlike those he Is used to,
The mental habits of the trained theologian, for example,
are quite the reverse of those of the trained scientist, The
one proceeds, calmly, dispassionately, and sensibly, to in-
vestigate actual existences, conditions, relations, and oceur-
rences, The result may be more or less advantageous to
him and to his fellows; but he is not personally responsible
for it, whatever it may be, since no one can justly blame or
punish him, here or hereafter, for finding things as they are.
The theologian, on the contrary, deals with matters of emo-
tion, aspiration, fancy. His materials are ever varying feel-
ings and equally unstable imaginations, His things are
words, often from languages vaguely understood, or techni-
cal phrases concerning the import of which there is no
agreement. And the issues at stake are of transcendent im-
portance—infinite felicity or eternal woe to such as assent
or deny., To him authority, human or divine, is everything:
tradition is almost omnipotent, and the penalty of independ.
ent thought is excommunication,the alienation of friends and
associntes, and, mayhap,personal damnation. And he natur-
ally carries with him the same habits of thought, the same
incapacity for unprejudiced and impartial investigation
of realities,the same inability to appreciate the logic of facts,
whenever he enters the scientific field as a self-elected um-
pire or dictator. Consequently his utterances therein are
prétty certain to be valuable only as so many additions to
the already over-abundant supply of illustrations of learned
foolishness and of the uselessness of metaphysic |1 methods
for the advancement of real knowledge.

These remarks have been suggested by the labored at-
tempt of the Rev. Dr. W. M. Taylor to break the force of
Professor Huxley's lectures on evolution. Dr. Taylor isa
gentleman of considerable eminence in the theological
world : but that only makes the more ludicrous his Quixotic
attack upon a purely imaginary Professor Huxley, in the

301 course of which he exhibits an utter misapprehension of the

scope and purpose of the real professor's remarks, and the
most thorough-going ignorance of the range, amount, and
quality of the evidence bearing on the question of evolution.
He is off the track from the start, assuming that Professor
Huxley pretended to give a demonstration of the hypothesis
of evolution, and that his lectures contained all the evidence
to be produced in its support. Thesingle fact that Professor
Huxley promised no more than a popular illustration of cer-
tain lines of evidence bearing more or less distinetly and for-
cibly upon the hypothesis of evolution,and directly declared
that it was no part of his purpose to enable any one to pro-
nounce upon the truth or falsity of the doctrine, sufficiently
proves the irrelevancy of four fifths of the pretended criti-
cism. Professor Huxley did not promise nor attempt to
“ demonstrate ” evolution, but merely to indicate the kind of
historical evidence the theory demanded, and how geology
was meeting the demand. To have recited all the evidence
of this gort in the possession of Science would have required
weeks or months instead of hours; while the evidence de-
rived from existing conditions and relations in the world of
animal and vegetable life would require an allowance of time
not less liberal.

The remaining fifth of the two columns of the Zribune,
which Dr, Taylor devotes to the destruction of the theory of
evolution us Professor Huxley did not present it, comprises
a curious array of misstatements, misconceptions, and ab-
surdities, which we should like to traverse at length,but can
merely sample for lack of space, No better evidenoce could
be agked of the reverend doctor's incapacity for the task he
has undertaken than is found in the following nssertion,
which may be a misapprehension,but certainly is a misstate
ment of the most ridiculous character, He says: ** He (Pro.
fessor Huxley) sllows that species are persistent, and that
there is little or nothing in the geologic records that sustains
his position!”

After that,the reader will not be surprised at the assump-
tion that the diversity of interpretation, “ marvelous floxi.
bility,” ete., of Genesis is confined to the meaning of the
word day : or that Professor Huxley craftily avolded the
““fourth hypothesis " of creation—that is, creation In sories,

- | or successive creations in time—in spite of his positive ox.

clusion of that view s unworthy of attention, it belng unsup-
ported by evidence of any kind, either sclontific orseriptural,

But all these are as nothing, compared with the trium.
phantly funny demand: ““If evolution rosts on n basis as
sare s astronomy, why do we not see one specles passing
into another now, even as we soo the motions of the
planets through the hoavens? Why onnnot s votaries
foretell that, at a cortain time and io a cortaln place, not
too far from personal inspection by us, some modification in
the structure of an anlmal or a plant shall ocour, without
any human intervention, even as astronomers prediet the
oocurrence of a transit of Venus across the sun ¥

Yot the man who Is capable of perpetrating such n grand

absurdity—absurd in what it asks, sy woll as In what it de.
nies—really belloves himself compotont to pass upon & prob.
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lem Involving a vast amount of natural knowledge and no
small degree of natural intelligence. And doubtless there
are not a fow who will aceept his flourish of mispluced logic
as conclusive against evolution, and rejoice with him that
Professor Huxley's ' imposition” las thereby been nailed
to the counter ** that it may not get into currency.”

IRON AND STEEL WORKING IMPROVEMENTS,

Woe give in our this week’s SUPPLEMENT a full abstract
of n recent paper read before the Iron and Steel Institute, at
Leeds, Fogland, on the Haswell system of forging iron by
hydraulic pressure, by Mr. J. O. Butler, and of the interest
ing discassion which followed. Much valuable practieal in.
formation concerning iron forging was elicited. Among the
speakers was Sir Joseph Whitworth, who gave some remark-
able particulars concerning his operations in compressing
molten steel. Ho stated, among other things, that he had
Intely completed a pair of steel scrow shafts for the ship In.
flexible. They were 283 feet long, weight 63 tuns. A weight
of 97 tuns would, ordinarily, have been required ; but by the
compression of the molten steel, n saving in welght had
been effected of 34 tuns, In practice the fluid steel is sub-
jected in the mold to a pressure cf six tuns, or 12,000 1bs., to
the square inch.

This week’s SUPPLEMENT also contains abstracts of papers,
read before the Institute, on the ** Straightening and Plan.
ishing of Round Bars,” a process by which the scale, instead
of being rolled in, is removed, and a smooth, clean surface
produced, the bars being as finished and straight as if turned
in a lathe,

Also an interesting paper on the “ Utilization of Blast
Furnace Slag, with its Heat, for the Manufacture of Glass.”
It appears from this paper that, by the addition of a few
simple chemicals and apparatus, it is practicable to con-
nect the profitable manufacture of glass with iron furnaces
without in any manner interfering with the usual contin-
uous operations of the blast furnace: the heat now lost
being successfully applied to the production of the glass.

SSSPTORS

SOME THOUGHTS ON LABOR.

We have recently perused with much interest a little
work entitled ** Taulks about Labor,” written in a pleasant
colloquinl strain by Mr. J. N. Larned, of Buffalo, N, Y., in
which the labor question is dealt with,in some respects, in &
novel manner. The writer's main point is that political
economy alone is not capable of dealing with the labor
question, that the relations of capital and labor cannot be
adjusted by abstract theorizing, but that the problem is con-
stantly complicated by human needs, misfortunes, and pas-
sions, which must be considered. ““ We eke out now,” he
says, ‘s tyraonnical and heartless theoretic economy with
practical charities and generosities which make it tolerable.
The change to be brought about is this: that we must reduce
the generosity to n system, not of generosity but of justice
in right.” This, in the main, is but another form of ex-
pression for the counsels of moderation and regard for the
rights of others that we have hitherto offered in considering
cases of labor troubles; for we have long been persuaded
that an equitable and permanent adjustment of the difficul-
ties existing between employers and employed is to be
reached, not by measures of coercion between the contend-
ing parties, or by like heroic treatment, but through the
slow but sure judgment of society, brought about through
the perception of the mean to which moderate action and
opinion on both sides must approximate.

We cannot hero follow the author through the various
arguments  which spring from the above proposition, and
therefore nt once pass to the remedy which he thinks likely
to be most effectunl against the strikes and lock-outs of the
future. And this is a kind of limited codperation between
employors and employed, in which a system of dividends
out of the profits is introduced to supplement the wages
systom, Then, it is urged, the working classes would be-
gin to observe and approhend the phenomens of the market
ontof which the laws of industrial economy are derived,
and consequently would be inspired, from personal motives,
to aot in codperation with the managers of capital. The
iden no far 18 not now; and while we are by no means pre-
parod to nsgort that it may not be practicable, past experi-
onoo furnishes many instances of unsatisfactory results in
Its working. It was introduced in England by Messrs. Briggs
& Son, of the Whitwood collieries, in 1865. This firm or-
ganized a limited company, and the men were made partners
in the prosperity of the concern to a certain falr extent.
The project met with the warmest favor from such men as.
John Stuart Mill and Thomss Hughes, but the workmen
were dissatisfied with their gains, and it fell through. Sam-
uel Smiles, in a recent work, says that the firms of Greening
& Co., Manchoster, and Fox, Head & Co.,of Middlesborough,
in tho fron trade, nlso sdmitted their men to partnerships in
profits, The latter firm started on this plan in 1806, and af
tor nine years' trinl the system was abandoned, last year, Sir
Joseph Whitworth has aunounced his intention of testing
the scheme, but his results, if any, are not known to us.
Generally, however, 8o long as profits are large the men are
contonted; but when the market falls and gains are reduced,
thon the aggregate returas are still expected to remain ut
former figures, In the case of Fox, Head & Co., tho unions
kopt forcing wages higher as profits decreased, until finally
a succossful demand for twenty per cent increare resulted
io the abandonment of the plan. e
Not long sgo, n oase came under our immedinto observation

whore the men in a large factory ddlbmtgl’y"’fog!dhifi,

connlderable period, and due within a fow days, in order to

dividend, amounting to some ten por centof the profits of &




craft in n strike, Their action, as it was ovident '
the onso, resulted in failure, and they roturnod to l
w tho 9“' Wages minus any share in profits whatever.

i e howover, it wo couplo with the codpurative plan
the reforms which, the author points out, might be mude
among the trados’ unfons, the attalnment of the desired re.
sult would be more probable.  Mr. Larned’s pleture of the
tradow’ unlons of the future is un agreeablo ono  Thoy
might ““ take upon themsolves the responsible guardinnship
of all the interosts of the mechanle industries, onol ity
own, fixing and maintaining a high standard of workman.
ship for overy trade, graduating the mechanics in their
soveral arts, and conforring diplomas and degroos ns the col-
loges do, with such strictness and fairness that the classifi.
cation of the union or guild would be recognized in the labor
market: opening their doors to all new comors widely, with.
out any bars excopt such as theso standards of proficlency
will st up, and aiming to individualize—not genoraliae —the
compensation of labor in each dopartment of work by indi-
vidualizing the labor itself : looking always to the officiency,
tho skill, the productive value of each man’s work for the
basis of the apportionment of dividends to him from the
production to which he contributes,” If this, wo fenr Uto.
plan, outlook could be realized, that the trades’ unions would
become *“institutions of splendid usefulness,” there is no
room for doubt.

One portion of Mr. Larned’s work which will bo read with
eapocial interest is an excellent showing of the enormously
increased and increasing productivencss of labor through
the progress of invention of labor-saving machinery, From
statistical data gathered by Dr. Engel, of the Prussian Stat-
istical Bureau, relative to the aggrogate steam power in use
in the world, there are some 8% millions horse power employed
in stationary engines, and 10 millions in locomotive engines,
All this is maintained without the consumption of animal
food except tothe extent of the food of the miners who dig
the coals; and the force maintained in their muscles is to
the force generated by the product of their labor ag 1 to 1,000
at most. This steam labor force is equal to the working
force of 25 million horses, the theoretical horse power being
about equivalent to the working power of two horses; and
relatively to the producing capabilities of the soil, each
horse consumes three times as much food as a man, To
put steam power, therefore, in the place of 25 million horses
is equivalent to a saviog of food forabout 75 million human
beinzs more than could otherwise be fed from the same area
of soil, under the same state of cultivation. Thus the stock
of products of the soil which remains for division among
human producers is enormously incrensed.,

Now, we may consider the immense variety of work done
by this steam power, and we may add to it the labor of wa-
ter power, which consumes even less than steam of the
earth’s products. These vast forces enable man to do from
five to a thonsand times the quantity of work that he could
with his unaided hands. Again, the improvements in me-
chanical devices yield a colossal gain of product from a
given quantity of human labor employed as auxiliary to ma-
chines. Take the power looms, three of which machines,
making cotton goods and attended by one man, can produce
daily 78 pieces of fabric, 20 yards long and 25 inches wide;
whereas on theold hand loom of 1500 one man working one
loom produced only 4 pieces. In the spinning or weaving
of woolen and fine fabrics, the production is multiplied
fully tenfold ; the sewing machine has produced like results
in the manufacture of garments, and thus one of the pri-
mary wants of man, his clothing, is gratified by one tenth
the human labor required half a century ago. In the mat-
ter of shelter, house building, modern woodworking ma-
chinery has revolutionized the carpenter’s trade. A planing
machine does the work of twenty men. In agricultural la-
bor MeCormick’s reaper alone doubled the grain production
in the Western States, simply by enabling the available la-
bor of those regions to harvest the crop which the land was
capable ‘of producing. Taking into consideration all the
gain in productiveness of the last century, it appears that
the labor employed in Europe and Americais now producing
at least six times as much as the same number of laborers
could have produced a hundred years ago: or to state the
fact differently, only one man need work now where six
worked a hundred years ago to produce the same supply for
the satisfaction of human wants to the same extent.

O

SPIRITUALISTS' FACTS AND REAL FACTS.

We have received a polite request to reprint two brief ex-
tracts from our issue of September 2. The first, from the
editorial ** Is Anybody Sane?” runs in this wise :

“ Men smitten with the diseaso cease to be amenable to
reason in all matters connected with spiritualistic delusions.
The most patent and ridiculous of frauds and follies, reput-
edly involyving spirits and their mediums, are accepted by
them with religious enthusinsm.”

The second extract is from the letter of a correspondent,
and carries, we are told, an emphatic censure of the fore-
going, & censure requiring the most liberal use of italies and
capitals to do it justice. We give it without such typo-
graphical assistance. Hereit is: ;

“J¢ (the law of gravitation) has been attacked in some
quarters even by persons of education, and doubts have
been thrown unpon its teachings. This was dono by the
great German poet and philosopher, Goethe, among 4flhem;
but he was simply igonorsnt of the facts, Every man judges
about things according to the amount of information in his
possession ; and if Goothe had been informed of the mani-
fold facts verifying this theory, he would surely never have

attacked it
If nothing had been said nbout censure, we should have

Scientific American,

taken this communication as & kindly apology for the spirit- | for the small resldue of fact which may be verified, the spir-

unlists, a8 people who mean woll but are ignorant of the
overwhoelming evidence aguingt the genuineness of reputed
#piritual manifestations and the reasonsbleness of thoir
theorlos of spirit existence and action. But censure implies
b lonst n suspicion of error or wrong-doing; and we can seo
no vall for It, nor uny Indication of it, In the present case,
unloss our correspondent wishes to inginuate thut, as some
woll meaning people disputed the law of gravitation through
lgnornnce, so we haye been condemning, through ignorance
of spiritunl things, a theory as well supported by verlfied
fuct as the law of gravitation is.

If such is the case, we beg to assure him that we have taken
paing to enguire into o good many cases of alleged spiritual
manifestation of the objective sort, sud have failed to dis-
cover anything to justify the spiritual hypothesis. On the
coutrary, evory case which has been subjected to real scru-
tiny has been demonstrated to be & more or less clever
fraud, abetted by a positive delusion on the part of the re-
colvors of 1t; and the probability is overwhelming that the
untostod cnses—if there are any—are of like character.

This Is especially the ¢ase with objective manifestations.
The subjective manifestations, and they are probably the
more numerous, are less easy to dispose of, since there Is
nothing real to bring to light. These involve neither phys-
les nov fraud, but disease. The actors are honest—but in-
sane, Tuken in time, o few doses of strychnin and iron, or
other norve tonles, will remove the symptoms promptly and
complotely, Allowed to become c¢hronic, the disease may,
and generally does, run the regular course of ideational in-
sanity.

The unha@py naval apothecary who committed siicide at
u plensure resort the other day—or, as he thought, followed
his adored Pauline to the spirit world—is a case in point.
The spirit of Pauline which beckoned him onward was as
real to him as his own existence; and he could not resist
her entreatios to leap the gulf, No reason could convince
him that the vision was not his wife's spirit: no, not even
the circumstance that his beloved wife was still in the body.
Precigely as trustworthy, precisely as convincing to the sane
mind, is the testimony of anyone else to the existence of
the spirit forms he sees and converses with, It is all craze,
where it is not fraud.

A pretty example of fraudulent manifestation is the ona
esposed in the person of Mrs. Hull in Portland, Maine, the
other day. This lady, whose character forbade suspicion,
was ustonighing believers and unbelievers alike with spirit
materializations, under circumstances in which collusion or
deceit seemed impossible, In any room in any house, she
would stretch a curtain across a corner, retire within the
three-cornered enclosure, and, in a little while, “spirits”
would come out from behind the curtain, move about the
dimly lighted room, speak to the awestricken witnesses,
and otherwise conduct themselves (one by one) like standard
ghosts of good breeding. All this time the medinom was
supposed to be entranced within her little enclosure : and to
make sure that she did not stir, her dress was exposed un-
der the curtain, sometimes drawn out several inches and
tacked to the finor.

The spirits trinmphed for months, to the great strengthen-
ing of such as were in the faith and the serious confusion of
the doubtful. But exposure came at last—as it always does,
sooner or later. An unbelieving doctor won the medium's
confidence, and betrayed it before a number of the ungodly
assembled for the purpose of bearing testimony to the medi-
um’s discomfiture. By tender entreaties he induced the vis.
iting spirit to trust her hand in his, then held it till lights
were struck, and Mrs. Hull stood an unwilling prisoner, a
convicted fraud. A little pile of garments in the corner be-
trayed her method. By sheer audacity she had deceived the
very elect with the most honest-seeming materializations
that have be exhibited thus far,

““But suppose Mrs. Hull was a fraud, like Katie King
and others,” our correspondent will probably reply: * that
is no proof that spirit appearances areall fraudulent.”

True enough: but the unexposed are relatively so few
that the presumption—the drift of positive evidence—is de-
cidedly agains: them. And the circumstance that in every
instance the exposare of fraudulent mediums has been made
by unbelievers shows the utter incompetency of believers to
distinguish deceptive mediums from the genuine, if such
there be: in other words, their testimony, however trust.
worthy in other regions of obsorvation and experience, is
good for nothing in this. As wo have said before, they are
the vietims of delusion and mentally incompotent of sound
judgment in matters involving their delusion.

Of course we do not imagine that our correspondent, or any
like him, will be at all affected—otherwise than displeased—
by what we have said. The most courteous reply they can
make is that it is our craze, delusion, or what not, to be un-
able to appreciate the *‘ facts ” verifylng the spiritualistio
theory. We confess the failure: and until we are able first
to verify the ‘ facts " (or at least to find out ono spiritualis-
tic fact verifinble as neither fraudulent nor foolish) we shall
not feel like subsecribing to the theory, or even like discuss.
ing its probability.

And just here is where we differ from those who disputed
the theory of gravitation. They disputed, or wilfully re.
mained in ignorance of, an enormous mass of evidence veri-
fisble by instrumental and mathematical means. evidence
that could be verified every time by believers, unbelievers,
and the indifferent, alike : evidence, too, which no other theo
ry so easily, simply, and completely satisfied. We, on the
contrary, refuse to accept the spiritualist’s Interpretation of
a mass of facts, so called, the most of which have beon

proved fraudulent or delusive, over and over again ; while
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itunlist’s hypothesis is inadequate, inconsistent with the rest
of our knowledge, and enormously difficult of comprehen-
alon.
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NEW UHEMICAL TEST FOR ALCOHOL.

Professor E. W. Davy, of Ireland, is the suthor of & new
and very delicate chemical test for aleohol, which promises
to be of much practical atility. The substance he uses i a
solution of molybdic ueld in strong sulphuric acid. When al-
cohicl is brought into contact with this solution, s deep azure
blue color is quickly developed. The test is #o delicate that
the presence of aleohol, in s0 small & quantity as the one
thousand six hundred and sixty-sixth part of & grain ins
drop of distilled water, is at once revesled.

The new test will be useful in detecting frauds in the
preparation of varions medical and chemical substances.
For example, pure chloroform, owing to its high price, pre.
sents 1 temptation to fraud, and is often adulterated with
cheap aleohol. The consequences, to the sick, are apt to be
deplorable, sometimes fatal, By the new test, if there is so
small & quantity as one part of alcohol in one thousand, in
the chloroform, the prese of the alcohol i# at once made
known. Professor Davy’s interesting paper is given in full
in our SCIENTIFIC AMERICAN SuPPLEMENT, No. 46, and will
be studied with interest by chemists and droggists.

- et ——
PETROLEUM CHANGED INTO ELECTRICITY AND LIGHT,

Professor W. A. Anthony, in the course of a recent series
of experiments with an electro-magnetic machine of the
Gramme pattern, made the following interesting observa-
tions :

The electric machine was driven by a five horse Braytoh
petrolenm oil engine (illustrated in SCIENTIFIC AMERICAN,
page 803, volume XXXI[V). The engine consumed a little
over six and a half 1bs: of erude petroleum per hour. The
lamp used in the engine, by which the explosive mixture is
fired, had & one inch flat wick, and consumed 20°8 grammes
(459 grains) of oil per hout. The power resulting from the
motion of the engine, when applied to the electric machine,
produced a stream of electricity or electric light, havingan
illuminating power equal to that of 284 of the lamps meti-
tioned, showing that three times more light may be pro-
duced from a given (uantity of oil; if its energy is converted
first into mechanical power and then into electricity, than if
the oil is directly burned in alamp.

>l
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THE MEETING OF THE NATIONAL ACADEMY OF SCIENCES.

The fall session of the National Academy of Sciences
opened in Philadelphia on October 17, under the presidency
of Professor Joseph Henry. Professors Joel Allen of Cam
bridge, George F. Barker and W. H. Gable of Philadelphia,
and E. 8. Morse of Salem, and General John Newton, wers
elected members. Professor J. E. Hilgard read an essay oh
the variationsin the standard bars to which all measures aro
now referred in France, England, and this country. He
had compared the iron bars sent to the United States as du-
plicates of the English bronze bar, and found a variation of
000034 inch, which is not an admissible error. Professor
Hilgard believes that the bronze and not the iron has
changed, and that the alteration is due to one of the metals
in the alloy being in a state of tension when tke standard
wasmade. In making the platinum standard meter in Paris
recently, the metal was remelted and worked over nearly 200
times. The duplicate standards, made of cast steel, for this
country, are correct to the 4 1..th of an inch, and differ
from each other by less than | oo th of an inch.

Dr. J. L. Leconte read a paper on the hydrocephalus, an
insect which resembles a {at mole cricket,and of which there
is & specimen in the Brazilian Centennial exhibit. He con-
sidered that a careful study of existing insect life will do
more to demonstrate its course of development than all
that can be accomplished by means of fossils, owing to the
fact that insects have kept such forms as they have now,
with comparatively slight change, during many ages. The
hydrocephalus is especially of service as a missing link be-
tween such relations.

The Fire on the Hearth,

The Centennial Commission has awarded a diploma and
medal to the stoves exhibited by the Open Stove Ventilating
Company, whose invention we illustrated on page 198,
volume XXXI. Several are shown in the stove annexe of
the Main Building, the operation being made visible by the
outer jacket being removed from one of them, and the circula-
tion of heat and the delivery of the products of combustion
in an almost cold state being clearly demonstrated.
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To Dispose of Curcullos,

A correspondent of the Ohio Furmer states that he kept &
plum tree from curculios by sprinkling the ground under
the tree with corn meal. This induced the chickens to
scratch and search. Tho meal was strewn every morning,
from the timo the trees blossomed until the fruit was large
enough to be out of danger, The consequence was that the
fowls picked up the curculios with the meal, and the tree,

being saved from the presence of the insects, was wonder-
fully fruitful.

Ax English inventor proposes to pump exhaust steam back
into the baller in place of condensing it, and experiments
are now being conducted with an engine for testing the in-
vention. The inventor contends that ** the pressure exerted
by tho steam on one side of the piston represents. by its elas-
tic power, the same expressions of powerin pressure on the
othor side; so that the elastio charge Is always ready to give

buck the exact power expended for its expression.”
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A NEW WATER ENGINE.

We illustrate herewith a novel water engine, which may
Lo used as & motor and also, if desirel, as a pump. A is
the cylinder, which is mounted in bearings of a case, D, on
trannions, It has a circular valve, E, formed on the lower
end, with one port, F, and fitted to the correspondingly
shaped valve seat, G, in which is the inlet, I, and the ex.
haust, I, also the exhaust, J, for the waste from the interior
of the case, D), K represents passages cored out in the cy-
linder, from the upper end down to the interior of the waste
water case, 10 conduct any water leaking past the piston, L,
into the case, to be discharged through the exhaust. A cap,
M, screws on to the top of the cylinder, for a guide to the
piston rod, N, and these passages, K, enter the
cylinder, above the piston, under this cover. The
oscillation of the oylinder in the case alternately
opens the supply and exhaust passages,

Patented through the Scientific American Pa-
tent Agency, September 5, 1876, by Mr. George
Wells, Montreal. Canada.

A Machine for Making Cab Drivers Honest,

The latest invention for securing ‘' machine
honesty” is the exceedingly ingenious register-
ing device which is to be placed on the new line
of street cabs shortly to be established in New
York city. Itis the invention of Mr, Louis Von
Horen, late of Vienna, Austria, and it serves the
dual purpose of preventing the cabman pocket-
ing any share of the fares and also of indicating
to the passenger the length of time he occuples
the cab, so that there is no room for dispute as
to how much the latter should pay. The charge
is to be at the uniform rate of 50 cents per hour
or the same sum for a single trip occupying less
time; and the apparatus is of course adjusted
with reference to this tariff.

There is = metal circular case about eight inch
es in diameter, on the face of which are two
graduated circles. The inner circle is pointed off
similariy to a clock face, only instead of atwelve
hour mark there is a zero. On the outside circle
there is & simple graduation of units and tenths,
80 that dollars and cents by it may be registered.
The hands on the inner circle are controlled by
clock mechanism in the caso; the hand on the
outer circle must be moved by the driver, From
one side of the clock case extend wire rods which
carry a sign on which are the words ** to hire;” on the same
side, and between the rods, there is an extension in whicha
watch is placed. The whole is pivoted to the front of the
cab, just in rear of the driver's seat, in such a manner that,
when the *'to hire ” sign is turned uppermost, it stands above
the cab roof, and is plainly visible. Right in face of the
passenger in the cab, there is an opening, empty when the
sign is turned up as described, but allowing the watch face
to be seen through it when the sign is turned down.

Now, when a cab ishired, the driver is obliged to turn his

sign down. If he does not, the passenger will demand it,
because otherwise the passenger cannot see the watch which
is to be consulted in determining the time he has occupied
the cab. Thedriver, in turning the apparatus, thereby sets
the clock going, which, supposing the trip to be the first
one made that day, registers hours and minutes from 0
o'clock. When the passenger leaves the vehicle he pays his
fare, and this the driver registers after the bell punch fa-
shion on the outer disl already described. The driver then
must turn his sign up. If he does not, his clock will con.
tinue running, and he will have to account for the time in
money. The next passenger is registered in thesame way—
the clock, however, starting at the point at which it left off
before—so that at the end of the day, when the inspector
comes sround, hesees from the two dials, first, the number
of hours the cab has been used, and second, the amount re-
celved. On the back of the clock, which, on its face, has
these dials, is still another dial visible from within the cab.
This is simply an index moved forward one degree each timo
the sign is turned, so that from this the aggregate number
of trips made can be learned. The dial is covered and locked
up 0 that the driver has no access to it; and it obviously
prevents the driver from taking advantage of the short trips,
less than an hour in duration, but charged for us a full hour,
By noting the number of trips and of hours employed, the
inspector can determine the exact sum due from the driver,
which amount ought to be accurately shown on the face of
the register,

The dovice, while somewhat difficult to describe intelli-
gibly, is really very simple, and as an invention it certainly
is the best thing of the kind we have ever seen. It neither
Incommodes passengers sy do turnstiles, nor does it fasten a
s disagreeable badge on the conductor or driver like the
bell punch, nor does it place such implicit reliance on the
honesty of the average passenger as Is involved in the use
of the fare box now in use in all our omnibuses,

Scientific DQumerican,

and sequaint the whole world with the officiai result of the
competition. As this is not done by the Commissioners at
the expense of the Fair, the winners of the prizes have no
option but to do it for themselves. Let the unprejudiced
public be the arbiter in these disputes about the practical
worth of the awards. The test is easily made. A reasona.
ble amoant of advertising in the papers would tell every.
body what the judges said of any particular article and
where it can be found. People would then hunt it up and
see for themselves whoether it tallies with the judges’ de.
scriptions or not; and at the same time the successful exhi
bitor would learn from this erperimentum ecrucis exactly
what the award is worth to him. There is no other possible
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WATER ENGINE.

WELLS'

settlement of the controversy, but by advertising. We still
adhere to the opinion that the prize system adopted Ly the
Fair managers is the best under all the circumstances; and
the recipients of the certificates have it in their power, by
judiciously advertising, to turn them into money.—Journal
of Uommerce,

-

IMPROVED STOPCOCK AND STREET WASHER BOX.
Mr. George B. Hooton, of Willinmsburgh, N.Y., has pa-
tented through the Sclentific Amorican Patent Agency, Sep-
tember 5, 1876, a novel improvement in stopcocks and street
washer boxes. It consists of a box, of cast iron, provided
with slots, a, in opposite sides, to receive the water pipe, B.
These slots are closed by the doors, b, which are pivoted and
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C s a tube of suitable length,
sorowed into the center of the top of the box, A, und also

notchoed to recelve the pipe.

serowed into the plate or gusrd, D,  E Is s socket formed on
the upper surface of the plate, D, and provided with the
sorow cap, . ¥ iy n stopeock In the box, A, the plug of
which is provided with an elongated stem, ¢, which runs

e ———eatr— -
How to Nettle & Dispute,

The Centenninl Judges and Commissioners catch severo
scoldings from exhibitors who bave recelved no awnrds,
and from those who do not monopolize all of the praise be.
stowed on clusses of articles. The former think the medals
and cortificates of no value, on the sour grapes principle;
the latter regard them s too cheap and commonly distribu.
ted to be worth much. There §s only one way to test the
soundness of these depreciatory opinions, The Commlis-
gioners do not publishk the langusge of the decisions, Per-

haps, in justice o the contributors, they ought to do this,

upward through a hole In the plate, D, and is squared to ro
colve n notohoed disk, 7, and the key by which it Is turned

[NOVEMBER 4, 1876.

The disk, 7, prevents the stopeock from being turned more
than enough to open ard close it by engaging with the pin,
g. The pipe, i, for sireet washing, is provided with a nip.
ple, G, formed on the plate, D, and provided with a cap, A,
and to which the hose is attached for street washing. When
the street washer is not required, the pipe, i, nipple, G, and
nccompanying devices may be dispensed with, and the pipe,
B, may run horizontally into the house. When this im.
provement is used, it is claimed that heaving by frost is ob.
visted, It is impossible for it to become clogged, as thers
18 no channel by which anything can find its way into the
lower parts of the device. It is not easily tampered with,
a4 it is impossible to remove the caps without the key or
wrench,

- —
How Loggers Live,

Three hundred men will cover and cut a sec-
tion of about three miles square, taking off over
60,000 logs, which would measure about 10,000,
000 feet, each season. Work begins at daylight
and ends at dark ; and when the days lengthenor
the moon favors a longer twilight or earlier morn
the men get the benefit in longer working hours.
On the river when the drive isstarted, work be
gins at three o'clock in the morning and ends at
nine in the evening, the men having five meals;
breakfast at six, lunch at nine, dinner at twelve,
supper at five, and tea at nine. The meals con-
sist of pork and beans, corn bread, molasses cake,
and tea or coffee,

No stint is given to s man's appetite. The
fare, such as it is, is abundant, monotonous, nu-
tritious, and cheap. A cook is provided for every
fifty men. The beans are generally the large
white bush, parboiled in pots holding half a
bushel, then ten pounds of pork isset in the mid-
dle of the beans in the pot, a quarter of a pint
of molasses poured in, and then the pot is set in
a hole surrounded with hot ashes and burning
charcoal, the top covered with a stone, over
which a heavy wood fire is built; and here they
stay from five to eight hours, coming out a most
palatable dish. All the baking is done in rudely
built stone ovens, which are heated, before the
dough is mixed, with a good wood fire. The
loaves of biscuit or cake are set upon the hot
stones, and are cooked quickly and thoroughly.

A camp of three hundred men will consume
daily feur barrels of beans, one half a barrel of pork, one
barrel of flour, half a barrel of meal, one quarter of s bar-
rel of sugar, and five gallons of molesses. The men are
encamped in tents, making their beds of boughs, while
their extra clothing, a pair of duck overalls, woolen shirt,
and two pairs of woolen socks, is kept in sn old grain sack
and used as a pillow at night.

The Sabbath in the woods is always a day for sharpening
axes, mending sleds, repairing boots and clothes, setting
out a new tenting spot handier to the cutting in the woods,
and all the odd chores which would grow out of the con-
gregation of so large & body of men. All well regulated
camps exclude liquor. The work being usually fifty to two
hundred miles from any settlement, and the wmen not being
paid until the end of the season, there is little inducement
for any speculator to peddle rum through the woods, or for
the men to straggle off in search of it.

The consumption of axes and handles is enormous, an
ax lasting a month, and a handle about threo weeks. The
axesare sharpened daily, some camps haying regularsharp-
eners, while others require each man to keep his own axein
order. The old nxes are never collected for the junk dealer,
the distance to ship them being almost too great to make it
an economical measure. Woodsmen generally consider
spruce harder on axes than either birch or pine. The gum
which runs out of the spruce tree is often found bard
enough to chip the edge of the axe when striking through
it. The styles of nxes differ with nationalitios, s Canadian
chopper preferring a broad square blade with the weight
more in the blade than elsewhere, the handles being short
and thick, A down-east logger, one from Maine, selects &
long, narrow Lead, the blade in crescont shapw, the heaviest
part in the top of the head above the eyo. New York cut:
ters seloct a broad, crescent-shaped blade, the whole head
rather short, and the weight balanced evenly above and be-
low the eye, that is, whore the handle goes through. A
western backwoodsman selects a long blade, the corners only
rounded off, and the eye holding the welght of the axe.
The American chopper, as a rulo, seleots a long straight
bandle. The difforence in handling is that & down-easter
takes hold, with both hands, of thlo ;ml end,and ﬂln‘;:
his blows easily and gracefully, with a long sweep,over
loft shoualder. ’A Canuek chops from directly over his hoad,
with the right hand well down on the handle to serve in
jerking the blade out of the stck. A Weatorner catohes
hold at the end of his handle, the hands about three inches
apart, and delivers his blows rather direot from ovor the
left shoulder. o

In fact, an expert in the woods oan tell the nationality or
Stato o man has beon roared in by seolng him hit one blow
with an ax. It is, howover, an intoresting fact to know
that u Yankee chopper, with his favorite ax and swinging
cut, can, bodily strength being equal,do & fifth more work
in the sane time than any other outter, and be far le )
tigued, This In u very large degreo will sccount for the
greator porcentage of Malne men who will be ach
yeur in the woods of northern Now England and
Northwostern Lumberman,




NEW SCREW-CUTTING LATHE,
We extract from the Monitour Industriel IDelge the an-
noxed ongraving of a screw-cutting Iathe, thenovel feature
in which i the system of friction gearing by which the
serow to bo out is made to mdyance or return. Above a
toothed whool, upon the driving shaft, are placed two pi-
pions, both gearing with the former wheel, and consequent.
1y revolving in opposite directions, At the extremity of the
pinion shafts are friction pulleys, which bear against the
interior of the rim of the large friction disk, By means of
a hand lover, either of these friction pulleys may be brought

Scientific American,

ting themsolves upon the advance made in this direction:

With this view a recent mooting of the Institution of Me-
chanieal Engineors, at Birmlngham, devoted a large portion
of Its time to the consideration of modes and spplisnces for
dispensing with hand labor in puddling, it being admitted
that this rosult was Indispensable to the obtaining of pro-
ducts of the quantity and at the prices now roquired to meet
the demands of the market. 8o, also. earnest efforts are

made to remedy the evil by reducing the cost of labor.
Wheon our British cousins take hold in earnest with the in-
tention of overenming obstacles to their progress, we may be

8, and 14 inches for Fig. 4; and the grooves being on the
undor side, this allows n wearing thickness of about § of an
inch, or double that of ordinary flooring. The size of the
puctl ons nversge 18 or 24 inches square,

Patented through the Scientific American Patent Agency,
May 80, 1870, The patent was reinsued on Angust 20, 1876,
The invention was also patented in Great Britain on Junse
14, 1876, and in Cansda on Juoe 30, 1876, For further par-
ticulars, sddress the National Wood Manufacturing Com-
pany, as above,

into contact with the disk at
will, and the Ilatter thus
oaused to rotate in either di.
rection, turning the screw ac-
cordingly. The device is in-
tended to be portable, and
cheap. It Is the invention of
MM. Weise and Monski, of
Halle, Gormany.

Hed Wash for Brick
Reslaences,

Travelers visiting Chicago
are astonished at the beauti-
ful appearance of the brick
buildings in that city, show-
ing so distinctly the lines of
white mortar between the
bricks. It has taken years of
trinl, says the Fnguirer, be-
fore & mixture could be found
that would stand the test of
rain and frost. At last the
following has given thorough
satisfaction : Venetian rod and
Paris brown, in proportion to
suit the taste, are mixed with
a quantity of water to make
a heavy wash. With this
the walls are well conted. To
settle the color to the wall,
and prevent its washing off
by the rain, a wash with di-
luted muriatic acid (one quar-
ter acid) is given over the
painted surface.

The mixture forming the
white lines or joints is made
of settled white lime, to which
is slowly added plaster of
Paris, kept stirring until the mixtureis past setting; then
mix  little fine sand, to keep from cracking, and work into
the consistence of glazier's putty. This putty is then ap
plied to the walls by two men, along a straight edge, and
with & beading trowel, the distance of the joints having pre-
viously been messured. Care should be taken, in applying
this putty, to press it strongly against the wall, to prevent
any water from creeping between it and the brick. In win-
ter time we should suppose that the water would freeze, ex.
pand, and detach the white joint, thus spoiling the look
of the building. But it is important if the treatment above
desoribed proves effectual. It is certainly worth trying, for
an indestructible red and white paint on brickwork is very
beautiful,

* England’s Dilemma.,

The rapid stride of Americans in manufactures connected
with iron and steel is impressing upon English makers the
necessity of accommodating themselves to the demands of
the time, to avoid the almost total destruction of the export
trade, and to insure the continuation of the home produc-
tion. Recent publications upon the subject exhibit upon the
upon the part of English makers a spirit of earnest inquiry
into the eause of their present condition,and & determination
to recover if possiole the ground already lost. Among the
most earnest of these publications are a number of recent
editorinls in the London Zimes, containing careful reviews
of the situation, which is acknowledged to be serious, and
the British people are urged not to * resign themselves to a
permanent exclusion from the markets in which the United
States manufactures compete—and to estimate more justly
the conditions on which business should be conducted in
future,” It is not admitted that the protection afforded by
almost prohibitory tariffs has had any material effect in con
tributing to the success of American makers; bat the con-
clusion is reached that this result is mainly attributable to
the reduction of the cost of manufacture in the United States
by the use of machinery, maioly devised with the view of
dispensing with the hand Iabor, bnt incldently resulting in
supplylog better products. While English muanufacturers
have, admittedly, been pursaing old and wasteful methods,
encouraged until 1ately by the low prices of fuel and labor,
and have rested secure in the apparent monopoly which has
8o long existed, the manufacturers of the United States
have been forced by the high price of labor to devise and
employ appliances for dispensing with or reducing hand
Iabor to as great a degree as possible. It is the success of

these offorts that has resulted in almost totally destroying
the markets herotofore enjoyed by the English manufae-
turers in the United States and in greatly impairing their
trade in the British colonies, and, in some instances, even in
England, As a remedy for this condition of affairs, English
l manufacturers are plnring their \\‘urk!hn]m upon a better

WEISE AND MONSKI'S SCREW-CUTTING LATHE.

sure that such obstacles will be conquered if possible, and
American manufacturers may well bear in mind the ex-
perience which resulted so disastrously to their rivals, and
avoid fallinginto alikeerror. There must be no suspen-
sion of efforts to perfect and improve, with the idea of hav-
ing reached a secure point. Those who are in advance must
go forward, or they will soon be in the rear.—American Er.
change and Review.

IMPROVED WOOD CARPETING AND INLAID FLOORS.

The National Wood Manufacturing Company, of 950
Broadway, New York city, for several years engaged in the
manufacture of wood carpeting and inlaid floors, have de-
vised & new method of constructing tesselated flooring for
private or public buildings, which is illustrated herewith,
Fig. 1 shows a se-tional block or square, composed of
pieces of wood of various forms, sizes, and colors, combined
in one section. By the aid of suitable machinery, a series
of dovetailed grooves are cut in the under side of each floor
block; and dovetailed strips of wood, or binders of other
suitable material, are inserted in these grooves, as shown in
the side view, Fig. 3, and held in place by glue or waterproof
cement, The blocks are then brought to an even surface
and size, and are ready for laying in the usual manner. Fig.

4 shows a modification of this method of construction, a pre-
paration of asphaltum being used, which firmly adheres to
the wood, fills the grooves, and forms a solid and substantial
backing for each section.

Fig. 2 shows the use of ornamental tiles in combination
with the wood, as they are retained in place by the adhesion
of the asphaltum. The tesselated flooring s especially adap
ted to bulldings of fireproof construction, and wherever slse
it is requisite that a strong, durable, perfectly waterproof,
and airtight floor should be used. It may be secured to the
floor by first spreading a thin layer of hot asphaltam on the
floor, and then pressing the sections down upon the Hoor.

footing than heretofors, by the adoption and use of new ] abor
saving processes and machinery, and are already congratula

The average thickness of the flooring is § of an inch for Fig.

Climbers and Shade,

In houses devoted to the cal-
tivation of decorative plants,
grown either for their flowers
or the beauty of their leaves,
the effect is much improved
by the nse of climbing plants
trained to the rafters in the
usual manner; but elegant as
these unquestionably are, and
much as they contribute to
hide the objectionable straight
lines of the wood or ironwork,
the extent to which they are
allowed to cover the roof must
be very limited, unless there
ix n digpo ition to sacrifice the
health and appearance of eve-
ry plant occupying the body
of the house that requires full
light in which to grow. No
greater mistake can be made
than allowing roof climbers
an unlimited amountof room
in plant houses., Indeed, in
the case of amateurs (says a
correspondont In the Eoglish
Garden), who may possess only
a single house, and who keep
this entirely devoted to the
growth of flowering plants,
with perhaps o few fine leaved
ones, the matter should be
well considered before any
climbersare introduced atall;
for even with the most spare
growers that can be so em-
ployed, those that occupy the
body of the house will be in
jured to some extent. During
the middle of the day, in bright weather, the climbers will
possibly do little harm, and to plants in flower they may
even be an advantage by breaking the force of the sun’s
rays; but for every hour they are of benefit to plants under-
neath them, there occur a dozen in which they do serious
injury, and that in proportion to the extent to which they
obstruct the light. If amateurs uss them in houses of the
description under consideration, they should employ only
the most spare growers, such as will furnish but s moder-
ate number of pendent shoots, avoiding all strong rampant-
growing kinds; for although it is easy to keep the latter
within bounds by a free use of the knife, yet this work
does not always receive attention, or there is a reluctance to
cut away the shoots.
= The'more light the house affords, from the principle upon
which it is constructed, and the favorable position in which
itstands, the more roof climbers may be allowed. During
bright sunny weather in the summer months, most flower-
ing plants will last longer in bloom if they are shaded in
the middle of the day; but nothing is more common than to
seo thisso much overdone that the whole are seriously in-
jured by the obstruction of light throngh the material em-
ployed being too thick, or the use of fixed shading Where
either of these evils exists, it is impossible for the plants to
remain long in a satisfactory state. It should always be
borne in mind that almost every plant which we cultivate
under glass recoives in its native country considerably more
light than our climate affords; therefore, wherever blinds
are used, thoy should in all cases be attached to rollers, so
s 1o bo easily drawn up and down as occasion requires, and
they should never be allowed to remain down when the san
does not shine upon thehouse. Even in the case of ferns
(with the exception of the filmy species and a few that ex-
Ist naturally in shady sitoations), they thrive much better
fully exposed to light when the sun is not upon them.

Tralning Canarios,

A gentleman residing at Phawnixville, says the Reading
Eagle, of Queensland, Australia, has several very fine canary
birds to which he has given muach attention. One of the
birds he has tanght to sing ** Home, Sweet Home," clearly
and distinetly, His mode of instruction is as follows: He
placed the canary in a room where it could not hear the sing.
ing of other birds, and saspended its cage from the cmlllng. s
that the bird could seeits reflection in a mirror. Beneath the
glass ho placed a musical box that was regulated to play
no other tune but “ Home, Sweet Home.” Hearing no
sounds but this, and belisving the musio proceeded from
tho bird he saw in the mirror, the young canary soon began
to cateh the notes, and finally accomplished what Its owner
had been laboring to attain, that of singing the song perfect-
ly. This s an experiment easily triod, and one we should
bo glad to know the resulj of from some of our own bird fan-

clors if they make the experiment. o
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wherever the visitor may wander, except, perhaps, in the
‘Woman's Bullding and the Art edifices, boats meet him at
evory turn, Had this magnificent display been brought to.
gothor and classified, it would undoubtedly be the largost
and most instruotive ever gathered. Certainly, any one de-
siring to prepare an exhaustive work on the subject might
find at the Centennial all the material necessary for the task.

The engravings which oceupy our first page this week
represont & number of the most curious and widely differing
vessols, selected from the displays of the different nations.
Standing in the middle aixle of the United States Building
is the gigantic dug-out—an immense canoe hollowed from
the trunks of massive trees —by the Vancouver's Island In.
dians, and measuring 60 feet in longth by 8 feet beam. It
is made in four pieces, and was probably intended for war.
like In the engraving, the painted bow is repre.
sented, coversd with the strange picture writing pecaliar to
its savage bullders. The designs, notably of the eyes, de.
picted near the bow, curiously correspond with the similar
decorations to be found on Chinese junks. This is aslen.
der link, but is perhaps of some ethnological value in indi-
cating the relationship between the tribes, part of which
went to the southward in Asia, and part crossed Behring’s
Straits, and entered the American Continent, The British
Columbian whaling canoe, shown above the dug-out, re.
minds one somewhat of a Venetian gondoia. It is made in
few pieces, and has a broad gunwale ending in a fork at the
bow. The same strange Indian designs are painted both in.
side and outside the vessel.

Not very long ago, the yacht Amaryllis, built on the
catamaran principle, vanquished soveral of the finest center
board and keel yachts in this vicinity. This circumstance
has directed interest to this peculiar mode of construction ;
and we represent three of these odd boats, as made in as
many widely separated parts of the globe. The simplest is
the catamaran of the Philippine Islands, which is merely an
ordinary canoe having two bent spars lashed athwart ships

and connected by rough cross logs at their extremities.
These prevent the boat capsizing, through resisting her ten.
dency, when she heels, to submerge them. The anchor
used by the Philippine Islanders is likewise represented. It
consists of an iron-tipped hook of wood, and is obviously of
little value, since there is no way for it to hold bot-
tom unless the hook end falls underneath.

The second catamsran, that peculiar to Pernambuco, Bra-
zil, is of an eatirely different species, and is not a true type
of its kind. The name catamaran is, however, applied in the
navy to an assemblage of empty casks, lashed together and
covared with a staging to form a raft; and in some parts of
the world any raft of logs obtains a similar title, The pres-
ent craft is, however, peculiar, becsuse it has a center bonrd,
an odd appliance for a raft. The cabin, which is just big
enough for the occupant to crawl into head first, is mounted
on a slanting platform, and there is & huge steering oar held
ina high croteh. The sail is odd shaped, and, being widest
at the top, is excellently adapted to capsize any vessel on
which it may be placed; hence probably the reason for the
center board. Catamaran No. 3, from the Sandwich Islands,
is an elaborate affair, but genuine in its way, inasmuch as
it embodies the principlo of ‘‘ united we stand, divided we
fall,” as all true catamarans should. The main canoe is so
very high and narrow that it would promptly upset, even
without the aid of its immense mast and sail; but the broad
outrigger and solid boat-shaped block at the end thereof
hold up the whole fabric, These vessels sail faster than
any known sailing craft, and are staunch in the roughest
sens, The Hawalian catamaran is & double-ender, that is, it
sails either bow or stem first. It never tacks to turn around.
When the ingenious captain desires to go about, he casts
loose the forward lower corner of his sail, hauls it around
to the other end of the boat, and malkes it fast there. Notice,
also, that the mast is stepped on the gunwale and thus
brought nearer to the center of gravity of the whole combi-
nation.

Another curlously primitive boat is the tub-like affair
made by the Gros Ventre Indians, of Dakota Territory, It
is & mere basket of ash or hickory withs, covered with raw
hide, and propelled by the paddle shown. An odd fact here
to be noted is that this craft is almost identically the same as
the coracle nsed on the rivers in Wales for fishing purposes,
1o fact no one ean study all these kinds of bonts without be-
coming impressed with the similarity of working in the minds
of people, utterly dissimllar in race and in every other respect,

in order to rench a given object. Compare the old Swedlsh
anchor, illustrated side by side withk the like device peculiar
to the Brazilian aborigines. Thesamo apparatus is employed
by our own cast coast fishermen, Doubtless hundreds of
porsons have oach deemed themsolves the original and only
inventor of that contrivance,

There are strange contrasts among the boats, The Philip-
pine catamaran is so long and narrow and high that it must,
1o sail at all, bohold up;on the other hand the Datch fishing
pink 1s 8o short and broad and low thatit would be difficult
1o upset it. The craft s very nearly as broad as it is long;
the mast is stopped very nearly In the middle of the boat,
and there aro two bowsprits, slthough why the ordinary rule,
of sttaching jio and staysall to one spar, is not followed is
a mystery. The piok is built for salling in very shallow

water, such as s found on the shoals in the North Ses; and
to prevent her drifting to leeward, crab-fashion, hoge weath.
or bourds are attached to her sides and dropped vertically in-
to the water to offer a wide area of resistance. These ves-
sels, like everything Dateh, are usually models of neatness,
and abound in varnishod wood and brilliant brass ornaments,
to the exclusion of paint.

Scientific American,

canoe.” This boat s usually about 18 feet long, 2 feet broad,
and 1 foot deep. The bottom Is rounded and has no keel,
The frame Is kopt stretolind above by a large namber of little
beamy, and two strong battens run from stem to stern, which,
toward the middle, are attached to a hoop of bone large
snough to admit the body. The frame is entirely covered,
with the excoption of the clrcular hole in the center, with
freshly dressed seal wkin, When complete, the boat welghs
about 80 1bs., and s so constructed that it ean be earried on
the head without the aid of the hands,

The vessels in which the ancient Northmen made thelr
voyagos, which resulted in the discovery of America and
Ieoland, or in which the Danish Vikings sailed on their pil-
laging expeditions to the const of England, find their modern
roproductions in the Norwegian eraft now used for fishing
and pleasure purposes.  The high prow, whereon was (he
dragon’s head in ancient times, may be traced in both the
Nordland’s raaseils (reefod sail) yacht and the fishing smack
which we illustrate.  The former hLas the old square sail,
and in model Is almost the same as the Vikings' vessols.

The curious Russian double eanoe is in the Russian sec-
tion of Machinery Hall. It is & beautifully made oraft,
having & hull in two portions and a comfortable arm chalr
located on a grating between. The Russian single canoe
has & neat rig, easily managed by the sole occupant of the
vessel. The gaff is fitted with halliards and downhaul, lead-
ing through fair leaders to the cockpit. Another type of
vessel, which disputes with the canoe the supremacy for
pleasure purposes, is the duck boat. Our gketch is taken
from the craft in which Mr. N. H. Bishop, of New York,
made his famous voyage from Pittsburgh »id the Ohio and
Mississippi rivers to the Gulf of Mexico, and thence to Codar
Keys, Florida, a distance of 2,000 miles. The boat is very
wide, and draws but very little water. The screen shown
serves as a protoction against the weather, and as a tent at
night.

The celebrated yacht America, a vessel which won her
laurels in 1851, and which our yacht builders, with all their
skill, have never yeot improved upon, had masts which raked
heavily aft, and she drew nearly three times as much water
aft as forward. Despite the speed and other advantages
thus gained, a shipbuilder in Bombay has constructed the
Ocean Queen in dismetrioally the opposite way, and claims
that she beats steamers, making, with a favorable breeze,
some 20 knots per hour. The masts rake, Malay style, great-
Iy forward, where the heaviest draft of water is found. It
remains for naval architects to reconcile the discrepancy if
they can.

The last two vessels which we have to describe are essen-
tially the ontcome of Yankee ingenuity. The first is 2 non-
heeling boat. The hull is hung on pivotsin a heavy frame,
which constitutes stern post, stem post, and keel in one.
The mast is stepped in the stern. Consequently, when the
wind pushes the sail horizontally, the keel, ete., are alone lift-
ed, while the boat remains perpendicnlar, The turkey
bone yacht, some ingenious New Englander has contrived
from the sternum of the turkey. It is needless to say that
its size is diminutive, and that it is not intended to sail.
A deck is attached to the under part of the bone, the nar-
row projecting part of which forms the keel. Radder, bow-
sprit, mast, and sails, and small boats complete the resem-
blance to & miniature sloop.

Govrespondence.

The Necessity of an Effoctive Steam Engline Governor,
To the Editor of the Scientific American :
The most important question for our manufacturing inter-
est is how to reduce cost of production without cutting down
wages of operatives, now too low in many sections of the
country. As manufacturers look to you largely for informa.
tion and help, permit me to make a suggestion,
The markets of the world are open to American manufac:
ture, provided they can furnish fabric as cheap a8 any otber
nation, We can produce goods cheaper, and yot pay a fair
price for labor. We have the best machinery, and our
operatives are more intelligent and capable than can be
found elsewhere. How then shall we produge more goods
from the same mills and withoat material increase of cost?
The answer is simple: By increasing the speed of machin.
ery, which cannot produce its most profitable results with.
out being run at the highest rate of speed consistent with
its durability and with the production of a perfect fabric,

But no machinery can be run at or near its highest rate
when subject to uncontrolled variations. Suppose, for in.
stance, that it s found In o mill that all work can be waell
done with the main engine running at 56 revolutions. Now,
if the engine varies 4 revolutions in its speed, under differ-
ent loads of work or a varying pressure of steam, it is mani.
fast that it will not be prudent to run the engine at over 62
revolutions, lest mischief be done when the speed Increnses,
If the engine could be held within one revolution, it is clear
that it could be run at 55, and practically, with its steady
motion, even a little higher than that, This would give o
net increase in production of from six to ten por cent, Un.
til recontly, this has not been practicable, but it has become
80

Mr. Huntoon, of Massachusetts, amost thorough engineer,
who has devoted twenty years of hiy 1ifo to controlling steam
engines, has invented s governor which will do this, and
which is rapidly coming into use, Iis governors are now
used by the Morrimack Manufacturing Company, the Naum.
keag, the Groveland, and hundreds of other mills, and are

Another sharp contrast Is found between the Indian skin | in many cases largely increasing thelr produstion
boat, already described, and the Greonland kayak or “* man's | ‘
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This
governor Is simple in construction, not lable to get out of

repair, neat in appearance, noiseless, powerfal, and inex.
pensive,

The unnecessiry wear and breakage of nurh\m-ry and
consequent stoppage for repairs, the temporary delays for
mending broken threads, and the valus of varlous fabries
injured or spolled, are all large Items In the ex ponse of run
ning a mill, & great part of which in the result of varying
spead. The increase in quantity and improved quality of
the products of cotton, woolen, iron, flonr, and all other
mills running at a maximum and even speed, will give &
Inrge profit over what can be produced by ths same mills
running with varying speed. It will give me pleasure to
send, to persons interested, fall descriptions of this gover.
nor, STILLMAR B, ALLEN,

Boston, Mass,

Large Belts,
Tv the Editor of the Bcientific American :

In your issue of October 7, mention is made of a very large
rubber bplt, manufsctored by the New York Belting and
Packing Company, namely, 331 feet long and 4 feet wide,
which was considered the largest belt ever made. Messrs.
J. B, Hoyt & Co,, New York city, have recently made, for
Jessup & Moore’s paper mill at Wilmington, Del., a double
leather belt 1864 feet long and 5 feet wide. It weighs 2 212
Ibs., contains 1,865 square feet of single belting, and has
taken 150 of the heaviest oak-tanned hides, selected from
5,000. I think this belt is the largest ever made,

New York, October 14, 1876,
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[For the Sclentific Amertesn. )
CUTTING SPEEDS FOR LATHE WORK.

There is a wide variation in the speed at which different
workmen will cat the various metals in the lathe, and it is
very difficult for all save the most expert to determine when
a tool is oris not performing a maximum of duty. We ap-
pend below a table of cutting speeds for average work upon
metals of the ordinary degree of hardness. Here, however,
we may remark that these rates are not intended for use
with tools which are so slight in form as to require to be
tempered below a very light straw color; and the figures
have in fact been determined from the use of tools whose
temper has not been drawn at all, for the reason that no
turning tool should have its temper drawn unless it is so
thin as to be liable to bend from the cut, as in the case of a
very slight parting tool. If it should be found in any case
that the tool will not stand the rate of cut here given, the
fault is most likely in the tool, and should be looked for in
the forging or the shape thereof. The fault in forging is
apt to be overheating in the fire. If, however, the metal of
the work becomes, when the tool is applied to it, bright and
glossy-looking, it ishard, especially if the turnings fiy off in
spurts. If, upon brass work, the tool at the given speed

rings into the work, or either jars or chatters, the fault
lies in the shape of the tool, and not in the cutting speed;
and the remedy to be applied is not to grind the uppermost
face of the tool so keenly, which will inevitably remedy the
evil. The lathe revolutions are given, instead of the feet of
cut per minute, 8o that the operator can ascertain the ratio
of the duty he is performing without requiring to make a
calculation. For copper work, the speed may be from two
and a half to three times the speed given for brass work.

If hand tools are used, the speed may be in each case in.
creased, especially in the case of scrapers upon cast iron and
brass.

8. R. K.

WROUGUT IRON WORK.
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oy i : 'n-m‘, ng Nut Troew,
Y true lover of nuty likes to raise trees and tost the
ifferent varioties, The very best kinds should bo selected
'bg:nltlyl}lon. says a writer In the American Soeialist; and
if the seods are saved from the most porfect of them, the

acos for producing good frait will be more cortain. The
best mothod of keeping nuts for seed is to lot them got quite
ripo before gathering; then partly dry them and wix in dry
sand, put them in thick, mouse-proof boxes, and bury in
sand on a dry bank, In spring, select u rich, loamy soll, plow
deep, pulverize well, and drill in the nuts, far enough apart
to allow &Mlﬂ::lpmto‘::ow and room to cultivate
between rows, #00n as the young plants sppear, the
soll should be loosened around them frequently, wm will
effectually prevent woeds from growing, as well as hasten
the growth of the plants,

After the second year's growth it might be well to clip off
the ends of the vigorous side branches, thus sonding the life
into the main stom, As the stalk grows stouter, the branches
may be cut close. Howevoer, it is better 1o leave them on a
littlo too long, than to have slender, top-heavy trees.

Do not transplant until they are large enough to be staked,
or until they are three or four years old. The ground, if
intended for an orchard, should be subsoiled, and the holes
for the young trees dug deep, and fertilized with a little
old manure, unless the soil is very rich. The tres may be
carefully dug, saviog all the roots, and leaving them as long
88 possible and freo from bruises. If a part of the soil can
be removed with them, all the better. The roots that chance
to get cut by the spade, should be cut clean from the under
side, in order that the rootlets may start in the best direc-
tion. They must be covered with earth or cloths until they
are set out,

In setting, some advise to lean the treo a little to the west,
or in the direction of the prevailing winds, The young
trees may be sot at the same depth as when taken up, The
roots should be carefully spread, and fine soll packed tightly
around them with the hand, and then filled in with dirt and
trodden down firmly. A good stout stake, with a string and
cloth fastened tightly around it, finishes the job, and the
storms may come. Stir the ground often till dry weather,
then spread a thin layer of manure, or a thick coating of
chip dirt, old straw, or other litter. Theso are of great bene-
fit the first year, saving the labor of stirring the soil.

After the first year's growth, in order to make handsome
and fruitful trees, it is necessary to use the knife freely. “I
prefor training the main shoot as leader, encouraging the
branches thatstart out at nearly right angles, and checking
or cutting away those too muchinclined upward, as they are
apt to split off when laden with frait or snow. I would cut
away all branches not radisting from the center of the tree,
a8 well as all cross branches, leaving them far enough apart
to let in light and sunshine,and keeping the tree symmetrical

in every direction. T'his can be done by clipping back those
branches which have a tendency to get ahead of the rest;and
an abundant crop of nuts may be expected.”

Frofessor Wanklyn’s Method of Treating Permancent-
1y Hard Waters.

These waters contain the sulphates of lime and magnesia,
which have always proved to be the most difficult of remoy-
al. Professor Wanklyn has recently proposed to soften
waters of this class by first adding bicarbonate of soda and
then lime. The bicarbonate of soda first converts the sul-
phate of lime into bicarbonate of lime, and subsequent addi-
tion of lime precipitates the bicarbonate so formed. Sul-
phate of soda remains in solution in the water.

If hard water must of necessity be employed for scouring
with soap, it is advisable to separate the hardening matter,
by mixing & sufficient quantity of a hot solution of soap
with it, and then causing it to run through a filter bed be-
fore use. The insoluble soaps will thus be separated with-
out attaching themselves to the wool or fabric, and they
may be collected and treated with hydrochloric acid, to de-
compose them and separate the fatty acids, which may then
be collected and reconverted into soap, by boiling them up
with caustic or even carbonate of soda, and the soap thus
obtained may be used again, for the same purpose. Water
thus treated is well adapted for the scouring of wool and
woolen goods.

Organic matter, oxide of iron, and often a considerable
proportion of the hardening matter, may be caused to rise w
the top, and may then be skimmed off, by dissolving alam
in the water in the proportion of sbout 4 ozs. per 1,000 gal-
Jons, and then rising it to near its boiling point.

In preparing waters which contain alkaline or earthy car-
bonates or bicarbonates, as a bath for either mordanting or
dyeing, they should be treated with sufficient sulphuric acld
to expel all the carbonate acid, and neutralize any alkali
which may have escaped washing out from the scour. The
use of bran is frequently serviceable in removing impurities

from water in the bath,

The refuse waters from a woolen manufactory contains
within themselves the elements of their own purification.
At the present time, the practice iy to turn these refuse
witors into tho river courses as they sro done with, Some.
times mordant buthy ure run out ; at other times the spont
dye baths, and soap, or alkaline fluids. These mingle in the
common receptacle, the river, and precipitate each other
there, thus producing those black deposits which give to
our streams in the woolen districts such an inky and foul

Appearance, Solutions of all the substances used in our
woolen industries have mixed and it is found that they pre-
clpitate one anothor, and leave the supernatant water in a
tolerably clear gondition, The remedy seoms to be, so far

Scientific American.

all the lguids into one common reservoir, and, after subsid-
once, to pass, If necessnry, the supernatant water through
a fllter bed into the river, The utilization of the black
muddy deposit would, doubtless, speedily follow,

>
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On the Ntze and Wel;u of Atoms and Molecules,

When a compound body has been divided and subdivided
untll it is no longer possible to divide It again without
wplitting It up into Its constituent parts, this extromely small
purtielo of mattor is called n molecule. A molecule ls de-
flued to be the smallest particle of matter that can exist
alone by itself. Physicists have also learned that all mole-
cules are of the same size. This law, as laid down by Avo-
gadro in 1811, and by Ampdre in 1514, is that ** equal vol-
umes of all substances, when in the state of gas, and under
like conditions, contain the same number of molecules.”
These molecules are each made up of one or more atoms, an
atom belng the smallest particle of matter that can exist in
acompound, The molecules of most elementary bodies are
made up of two atoms, a few of four atoms, and a few of
one atom.  As all molecules are of equal size, It is easy to
determine their relative welght, provided only that we can
convert the substance into & vapor; for its vapor density, or
specific gravity as gas, referred to that of hydrogen as unit,
glves us the weight of the atom in terms of the hydrogen
unit, Thus it happened that we have long known the rela-
tive welght of the atoms of nearly all simple bodies, and
the welght of the molecules of many compound substances.
To determine the actusl absolute size or weight of an
atom or of a molecale was, not long since, considered im-
possible, but careful physicists have succeeded, using as
their foot rule the length of & wave of light, in measuring
with an approach to accuraocy the size of these infinitesimal
objects. Sir William Thomson fixes their size between the

sxooduosy dad the 3m*,&n of an inch, probably the
i o

souodonans of an inch, or sooossoy Of & millime-
tor In diameter ; and the weight of a molecule of hydro-

gen, he places at the fifteen million, million, million, mil-
lionth of & milligramme (or 0°000000000000000000000015 mil-
ligramme), and the weight of an atom of hydrogen is just
half that.

J. Annsheim published a paper in the last number of the
proceedings of the German Chemical Society of Berlin, in
which be described an experiment for showing the minute
sizos of molecules and atoms; but his results permit us to
suppose the atom of hydrogen far heavier, and therefore
Inrgor. than Sir William Thomson's calculations indicate.
Annaheim’s experiment is an interesting one nevertheless,
because it appealsto the eye, and as a lecture experiment
must prove s striking illustration of the extreme divisibil-
ity of matter, without the necessity of the rather tedious
course of reasoning and abstruse calculations of Thomson.
Annsheim dissolves 00007 gramme (=00108 grain) of
fuchsin (C3eH;3N;HCI) in aleohol, and dilutes the solution
to 61 cubic inches. In every 0-061 cubic inch there is
0-000010801 grain of the dye, If some of thisliquid be placed
in & burette of 1 centimeter (0°39371 inch) in diameter, it
will appesar strongly colored if viewed against & white back-
ground. If we drop the thirty-fifth part of a cubic centi-
meter into & small dry test tube, 08 centimeter (¢ inch)
in diameter, the red color can be recognized with cer-
tainty by placing the test tube inclined upon white paper,
and observing it parallel with the surface of the paper, a
second tube of pure water being placed beside it for compar-
ison. This shows that the naked eye can perceive the
0-00000002 gramme of fuchsin (or 00000003 grain). As
every drop must contain at least one molecule of the sub-
stance (whose molecular weight is 337-5) the absolute weight
of an atom of hydrogen is not over 000000000005 gramme.
Cyanin gives about the same figures for a hydrogen atom,

-

Proposed Retention of the Maln Centennial
Bullding.

It now seems probable that the Main Building at the Cen-
tennial Exposition will not betorn down after November 10,
but will be allowed to remain for permanent exhibition pur-
poses. Arequest of this kind from prominent citizens of
Philadelphia was recently made to the Fairmount Park Com
mission, but was refused. A conference committes has,
however, since been allowed, and the matter has been so
forcibly urged that the Commission, it is believed, will re-
consider its determination. The building is excellently
suited for the purpose intended, much better so indeed than
Machinery Hall, which wasat first proposed. Itis strong,
and will stand for twenty years If provided with a tin roof
and otherwise cared for. Soveral of the foreign govern.
ments have expressed their willingness to allow thelr ex-
hibits to remain, and some forelgn exhibitors will even in-
orease their displays, About six hundred thousand dollars
are required for the enterprise, half of which, we learn, is
already subscribed, and the remainder is easily obtalnable,
The idea is an excellent one, as & great permanent show in
which noew devices of all kinds can be expeditiously intro.
duced to the public has long been needed. We trust the
plan may meet with every succoss.

‘o>

Iron IRust as a Opuse of Fire,

The rather old notion that fires may be caused by fron rust
is thus defended by a recent English writer: * When oxide
of iron is placed in contact with timber excluded from the
atmosphere, and aided by a slightly increased tomperature,
the oxide parts with its oxygen, and is converted into very
finely divided partioles of motallic irom having such an af-
finity for oxygen that, when afterwards exposed to the
action of the atmosphere from any cause,0xygon iy nbsorbed
#0 rapldly that theso particles become suddenly red hot,and,

a8 the woolen trade wifects the purity of the rivers, to run

if In suflicient quantity, will produce a temporature far be-
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yond the ignition point of dry timber. Wherever iron pipes
are smployed for the olrculation of any heated mediom
(whether hot water, hot alr, or steam), and wherever these
pipes are allowed to becoma rusty, and are also in close con-
tact with timber, it is only necessary to suppose that under
these cireumstances the finely divided particles of metallic
iron become exposed to the setion of the atmowphere (and
this may oceur from the mere expansion or contraction of
the pipes) in order to aceount for many of the fires which
periodically take plsce at the commencement of the winter

season,

et & >
-

Arteslan Wells as & Source of Power,

The Chicago Journal of Commeree, in an article on the
utilization of the water pressure developed by arteslan wells,
for the driving of engihes etc., makes the following state.
ments, and invites criticlsm thereon: 1. It is affirmed that
many of the wells bored in Chieago or vicinity are capable of
throwing a jet of water to s minimum hight of 30 feet, 2.
“ A column of water, 1 inch In diameter and 20 feet in
hight, held inastrong tube screwed into the head of & full
cask, will so expand its contents that it is next to impossible
to construct one of sufficient strength to withstand the pres.
sure. Such a pressure as this would drive a turbine wheel
with all the power and velocity necessary to keep In opera-
tion four run of millstones.” &, Consequently an artesian
well, capable of lifting a four-inch eolumn of water 80 feet
high, and pouring it into ‘& large receiving reservoir 15 or
20 feet above a turbine wheel, would supply water power
sufficient for a very large manufactory.”

Admitting our contemporary’s assertion that water is pro-
jected to the hight of 30 feet, and taking in connection there-
with the largest yield per day,ascribed by good suthority to
the best Chicago well as 420,000 gallons, it is easy to calcu-
late the horse power gained. It would be about 72,000 foot
pounds per minute, which corresponds to about 24 horse
power; or if the turbine is adjusted with 20 feet head, as
suggested, there would be actually utilized about 80 per
cent of 14 horse power, which would scarcely drive any
very large manufactory. There are, we believe, about 40
wells in Chicago, with an average flow of 200 gallons per
minute. Supposing, for the sake of the calculation, thatall
ejected their water to a hight of 80 feet, the aggregate
power would be 58 horse power. The depth varies from
6350 to 1,646 feet, or averages 1,148 feet per well, or & total
of 45,020 feet forall. Now, says the Journal, ‘* the expense
of boring and tubing would be abeuv 1,000 for each 100
feet.” That is $10 a foot or the sum of $459,200 for making
40 wells just like those now in existence, by which just 58
more horse power would be gained,at a cost of nearly £5,000
per horse power!

Our contemporary has been confounding pressure with
power, as the second of its assertions above given plainly
shows. Nearly 500,000 gallons of water a day thrown
30 feet into the air by a mere natural spring sounds
gigantic, but a very small steam pump would accomplish
the same with esse. It would takeabout five times as many
wells as Chicago now has to produce as much water
daily as the great pumping engines at her waterworks
now raise, and about twenty-two times as mapy such wells
as are above noted to aggregate the power of the same vast
machines.

Shipping .1Itro-2|yeerln.

Professor Mowbray, of North Adams, started for Omaha,
last week, to get permission to ship 10 tuns of nitroglyceria
over the Union Pacific road to Virginia City for use in the
Sutro tunnel, All the other roads allow its transportation
now, even the New York Central, which will not take baled
hiny, for fear of fire. The nitroglyeerin is carried in refrigers-
tor cars; and as it congeals at 40°, it i easily kept frozen, and
in that state it cannot be exploded. It takes about ten days
to ship it to the tunnel; and if it can be taken by rail, Mr.
Mowbray can have a contract for 23,000 Ibs. a month for a
number of years. The Professor has his new factory so sys-
tematized that but two men are kept in the works, and they
can make all the nitroglycerin he can sell. He uses only a
tun of coal a week now, whereas he used to burn s tun a
day. He buys his coal in New York, and puts it down at
his works on the mountain at a total cost of 6 a tun.

The Cat's Eye.

For scarf pins and finger rings, the cat’s eye has become
one of the most fashionable stones used. It is a species of
the sapphire, and the most desirable color is of a yellow-
green tint, It has threads of white asbestos within it, and
the light Is reflected from these in an intense and peculine
manner, When this stone is properly cut, a white band of
light Is seen floating in its interior, that changes position as
the gom Is moved before the eye, which peculiarity probably
suggestoed the name by which it is generally known.

The First Brooklyn Bridge Cable Passed.

The work of carrying scross the first immense wire cradle
enble, of the East River bridge, was recently successfully
accomplished, The great rope was attached by sister hooks
to whoels which rested on the carrier cable, and the move-
mont of the lutter slowly transported it over the river. The
work of connecting the cable to the anchorage is now in
progress, and will occupy considerable time,

+*e>

A COMRESPONDENT Sends us from Franklin, N, Y., a twig
from an applo tree which has at its extremity a porfoctly
formed and colored apple, which is a little loss than o quar-
tor of an Inch in diameter, strongly fragrant. It appears to

be of the Baldwin variety

——
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COMBINATION CHAIR AND SECRETARY.

We illustrate herewith an ingeniously constructed plece
of furnitare, which combines the convenionces of an arm
ohnlr, socretary, writing table, drawers, eto., with those of a
work table, scrap bag, noedle and thread repository, and
other applinnces of the sewing room. The wholo is porta.
ble, occapies but littie space, and may be moved as oasily
any simplo housohold article of corresponding sine,

The arm-ohair, togethor with the case or secretary, In
supported on a rectangular base frame, A, The legs of the
ohair rost directly upon the floor so a8 to ensure stoadiness,
(‘asters are provided on the lags beneath the table, so that,
by lifting the chair end, the whole plece of
furniture may be easily rolled about, even
when the secretary is loaded with books, ax
the weight comes immedintely above the cas.
ters. Drawers are placed, ny shown, beneath
the seat of the chair, and open sidewlse,
The inside of the secrotary is arranged with
movable pigeon holes for papers etc., which
can be taken ont, so that this space ocan be
used as a lady’s work receptacle.

The front drawer, B, serves, when open,
as & support for s front folding leaf. The
side drawer, C, holds pen and ink. An ex
tension, D, on top of the secretary, is at-
tached to the back of the arm.chair to
strengthen the same, and is bracketed to
support the rear folding leaf of the table
An extension bellows-shaped portfolio, K,
is placed in rear of the case, and may used
as a newspaper receptacle or scrap bag
The arrangement of the folding leaves of ta
ble. D, is optional, as they may be hinged
at the front, back, or end edge of the top,and
may be used for various purposes, as may
be desired. The door of the case is made
double, and divided by horizontal strips, F,
into secret compartments for money or valu-
able papers, and is closed by a tightly fitting
piece which locks into the side of the door.

The device may be appropriately finished
and decorated =o as to constitute an attract.
ive and ornamental piece of furniture. Pat.
ented through the Scientific American Pat-
ent Agency, September2, 1878. For further
particulars relstive to sale of patent or roy-
alties, address the inventor, Mr. George C.
Taylor, Thibodeaux, La Fourche Parish, La.

— = —
A Mouse Plague,

The Scowch farmers appear to be at their
wits' ends for means of ridding themselves of
the yast armies of mice which are threaten-
ing to overrun the border country. The
land is represented as resembling the ground
in the neighborhood of targets for rifle prac.
tice, being literally riddled with holes. All the vegetation
is destroyed in certain localities in Teviotdale, not merely
the blades of grass, but the roots also,having been consumed.
The farmers are encouraging the increase of hawks, owls,
weasels, and other carnivorous birds and beasts.

B

E. HOE & C0.'s IMPROVED INSERTED SAW TEETH.

Since the introduction of ingerted teeth for circular saws,
their employment has steadily increased, and promises still
to do 80, In a plain or solid circular saw, the destruction
of one or two teeth necessitates the filing down of all the
others to the size and radius of the broken ones, and a con.
tinuous reduction in diameter accompanies the wear of the
saw. It is necessary, in order to maintain the circumferen-
tial speed of the saw, to alter the
sizes of the driving pulleys, which
in turn involves a change in the
length of the driving belt; and it
is to these defects and incon-
veniences that the success of in-
serted teeth is mainly due, In
the forms st first adopted for in-
serted teeth, the sockets in the
saw blade are found to become [
gradually enlarged from the pres. -
sure, notwithstanding the spring
of the blade, which for some time
takes up the wear, and the teeth
consequently get looge. Another i
and very serious objection to the y
ordinary form of inserted teeth,
as compared with the new system
illustrated in our engraving, lies
in the fact that when, from the
breakage of u few teeth, it is ne-
ceasary to reduce the remainder,
to make the saw run true and all
the teeth perform cutting duty, the clearance of the teeth
becomes so greatly reduced that it is necessary in some way
to restore it. To accomplish this result, specisl swages
were invented; but the action of these swages is to spread
the front of the teeth by upsetting the metal nt the cutting
edge; and a fatal objection to this is that, as every machinist
knows, by this disturbance of the grain of the steel, its
strength is greatly reduced and its cutting qualities impaired.
The practical result of courge is that the corners of the teeth
break off when in use, sspecially upon coming in contaoct
with knots, If new teeth are inserted, instond of the dam-
aged ones, the process becomes expensive; and the new

footh still require filing down to ran true with the remaindor,
#o that the swaging process, with all its Imperfoections, ix
generally applied.

In the present form of the inserted tooth, which Is an im-
provement of the form shown on page 322, volume XXXII,
the cost of insertion is reduced to & minimum, beeause the
most exponsive part, that is the socket, Is not subject, ex.
copt In excoptional eases,to wear or broakage; and the form
of the cutting polnt or chisel bit I so simple that its cost
In trifling.  As noonsoquence, fn oano of bronkage it issimply
necessnry to insort now bits, and not to file down and swago
the wholo of the tooth o sccommodate the defects of & fow

\
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TAYLOR'S COMBINATION CHAIR AND SECRETARY,

damaged ones: thus not only is time saved, but the life of
of the teeth is greatly prolonged. In our engraving, one
tooth is shown in the process of being inserted, and another
in its proper position; and it will be observed that they are
firmly locked in the saw without the use of either rivets or
keys. The wrench used for this purpose has two projecting
pins, which fit into corresponding holes in the shank as
shown in our engraving, and the operation is easily effected
by any one. The chisel bits are forged at one blow under a
drop hammer, and eyery part of tooth shank and chisel bit,
is made to a standard gage, 80 a8 to be entirely interchange.
able. The grinding of the cutting edges is done by adjusta-
ble machinery, so that uniformity is secured in the keenness

of rake, as well as in the width and clearance. The cutting
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R. HOE & C0'S IMPROVED INSERTED SAW TEETH,

bits, being short, are exceedingly stiff, and thoy are tem-
pered as hard as a carpenter’s chisel. They may be ground
three times, which makes four runs for the teeth, before
being worn out; and each tooth in the saw will, (L Is claimed,
eut from one to two thousund feet of lumber, depending
upon the quality of the logs and the amount of feed car.
ried.

The saws are made from 18 to 6 gage in tho thicknoss, and
from 12 to 72 inches in diameter, the smallor sizes being nd-
mirably adapted for edging and gang saws, For further
particulars, address R, Hoe & Co., 504 Grand stroot, Now

York city.
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New Improvements in Aernted Bread Making.
Acorated bread derives Its name from the faet that its
manufacture Is earried on by a process in part the same as
that employed for making nerated water. In the eass of
anorated bread wo have n mechanieal process, and In the case of
fermented bread a chomical process; ko that perhaps machioe
bread would be a botter name for the former produet than
thoe title now given to it.  Bome improvements in the mana-
faoture have latoly been introduced In England, which we
aro informed are of a very Iimportant charncter, since
they admit of the production of whole meal or brown
nerated bread. The improvements, which are deseribed
in the English Miller, consist 1 wh at
in tochnically eallod the *“ wine process,”
and consists in forming & wine from malt
by mashing, and afterwards setting up the
vinous fermentation in closed vossels, Four
gallons of the so.called wine Is mixed with
the nocossary water for a sack of flour,
drawn Ioto n closed vessel, and aorated. It
in then mixed with the four (also in strong,
cloned vessols), and kneaded by arms driven
by machinery. The dough formed is drawn
off by machinery (thus dispensing with any
intervention of the human hand) into the re-
quired loaf sizes, and at the same moment,
as the carbonic acld gas passes out of it, the
dough is raised and vesiculated, and ready
for the oven, the whole time required for
forming a sack of flour into loaves not being
more than half an hour, The offect of the
new wine process on the flour is, we under.
stand, that the gluten cells of the starch are
softened and broken up, and the dough is
thus entirely altered in its character, In.
stead of being tough and harsh as formerly,
the dough now becomes soft and elastic; itis
easily kneaded, requiring only half the
power to work the kneading arms, and the
atmospheric pressure required in the vessels
is only about 20 Ibs. to the inch, instead of
00 1bs., as hitherto, The vse of such low
pressures, besides being a great pecuniary
gain, is of considerable importance in giving
tothe bread a soft and beautiful pile like

texture.

The dough, when prepared by the new
wine process, also soaks and bakes with the
greatest ease, and at an oven heat of 100°
less than the oven heat hitherto required for
serated bread. The starch of the flour is
now changed into dextrin, while the gluten
isuninjured; and the bread has a sweet and
agreeable flavor, free from that acidity and
bitterness always more or less present in
fermented bread.
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The Attendance at the Centennial Exposition.

The attendance at the Centennial Exposition for the one
hundred and thirty-six exhibition days, ending and includ.
ing October 14, nggregates 5,772,448 paying visitors, and
1,362,620 non-paying ones, showing a grand total of 7,088,077
people who have entered the grounds. The Philadelphia
Ledger, whence we take the above figures, makes a number
of suggestive comparisons between them and those repre-
senting the attendance at prior world's fairs, It appears
that the pay admissions to the Uentennial for the 136 days
exceed the whole number of pay admissions at the Vienns
show of 1873 for 186 days by 2,229,826, and the proportion
of non-paying to paying visitors is far less. At the London
Exhibition of 1851, 6,080,195 persons, paying and non.pay-
ing, attended in 141 days. Our
Exposition already exceeds this
by more than a million. At Pa-
ris, in 1835, the aggregate ad.
missions were 5,162,830 in 200
days; and in London, in 1862, the
numbers admitted were 6,211,103
in 171 days—both of which ag-
grogates we largely exceod. At
the 1867 Exposition in Paris,
8,805,000 people entered in 217
days. Judging from the present
ratio of attendance, there is every
probability that a million and
three quarters will be added to
the nggregate of paying visitors
to the Centennial above noted.
and & quarter of & million to the
others, thus making over nine
millions in all for 158 days, Sun-
days oxoluded, against the 8,805,
000 for Paris in 217 days, Bundays
included,

In its pecuniary results, the Centennial largely excoeds
those of any exhibition yet held. The greatest roturn was
at London, in 1851, namely, 2,121,010 ; the next at Paris,
In 1807, when it was $2,108,077. The cash receipts for
gato money during the 180 days of the Centonnisl were
#2,086,608.75.

b
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ANTS,—A certain way to keop ants from sugar barrels,
lard cans, and preserve jars, says ono who has tried it, Is to
tie n string wet with kerosene around the barrel, can, or jar.
Ropeat the wetting of the atring with the kerosene oll every
fow days,
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‘ THE HEMIPTERA OR BUGS,

The insects of the order Aemiptera, or half-winged, in.
qlndg all those commonly called bugs, harvest flies, tree
hoppers, plant lice, ote. They are sucking insects, having
neither mandibles nor mawilla proper, but horny beaks curved
along the breast when not in uso, containing in grooves n
series of delicate, sharp brigtles, by which the insects punc-
ture tho skins of their vietims, They have four wings, of
which the apper are generally thick at the base and mem-
branous at the ends, being as it were
half elytra and half wings, whenco the
name of the order. In a few species, the
wings are all membranous, and somo are
wingless as the bedbug. They undergo
only a partial transformation, the Zarse and
pupm tesembling the adults, except in the
absonce of wings and in size; in all the
stages they live in the same way, and are
oqually active. One species, the earth bugs
(geocorism) have the antonna exposed and
longer than the head; most are terrestrial,
but some live on the surface of the water;
many emit a disagreeable odor. The wood
bugs or pentatoma occur mostly in warm
countries, whore they attain considerable
size, and are marked with brilliant colors;
they live on the juices of vegetables and
gometimes on those of other insects ; they
exhale a disagreeable odor, and adhere to
whatever they touch. The squash bug
(coreus tristiy) and the chinch bug (ygeus)
are species of this order,

Our illustration shows the pentatoma gri
sea, & family of the wood bugs, which may
be seen, De Geer tells us, on the boughs of
trees, the young following their parent like
chickens after a hen. They are interesting
to the entomologist on many accounts; but
the gardeners find them by no means attrac-
tive. From June into autumn, the fifteen
species of pentatoma are busy on cabbages
and other vegetables, as well as on trees and
flowers ; vines, beans, and rosaceous plants
fall victims to their fatal punctures in their
search after sap. The wren and the chick-
adee are foes to these insects, and may do
the farmer good service; but the chickadees
have disappeared from many of our cities,
owing to the pugnacity of the sparrows.
Giardeners employ other remedies ngainst
these pests, tobacco fumigation and the ap-
plication of whale oil soap being the best.

Scientific Dmevican,

matorial for thelr summer dresses and the bag in which they
pnek their acimal sking, The fishermen of the Oder, when
they cateh more burbot than they ean sell, cut the fattest of
them into strips, dry thom,'and uge them as matehes, The

roo, which, by Willoughby's computation, contains about
128,000 eggs, Is deomed unwholesome, if not poisonous.
The turbot is also indigenons in almost all the rivers and
lakes of Northern Hurope, Indin, and Northern Asia, and
nlso in the Hudson’s Bay territories,

1t is common in Ger:

PENTATOMA GRISEA.
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originality that his suggestion, of even so Utopian a gcheme
an the one above referred to seems at first sight to be, secures
for it thoughtful consideration and possible reduction to
practico, whero otherswise it might merit but passing notice.
Hygoln, ng the model city of health Is appropriately named,
wag described in a presidentinl address delivered by the an-
thor before the Health Department of the English Social
Scienco Asgociation, at the Brigliton meeting of a year ago.
This address, revised, Is now publighed in pamphlet form.*

The population of the model city is
placed at 100,000, living in 20,000 houses,
built on 4,000 ncres of land, an average of
25 persons to the acre. The safety of the
population is provided against density by
the character of the houses, which ensures
an equal distribution of the inhabitants, No
tall, overshadowing houses are permitted,
and the hight of edifices is limited to 60
fect, or four stories of 15 feet each.

The substratum of the city is of two
kinds. At the northern and highest part
there is clay; at the southern and south-
eastern, gravel. Whatever disadvantages
might epring in other places, from a reten-
tion of water on a clay soil, is here met by
the plan of building every house on arches
of solid brickwork, through which there
ig a free circulation of air, and down the in-
cline of which all currents of water are
carried away. Three wide boulevards run-
ning enst and west copstitute the main
thoronghfares; beneath each is an under-
ground railway for heavy traflic. The other
streets at right angles to the large avenues
sre all wide, and are planted at the sides
with trees. Between the backs of the houses
are gardens, and other gardens surround
churches and similar large buildings which
stand alone, No horse cars are to be al
lowed, the roads are paved with wood set
in asphalt, and the pavements, ten feet in
width, are of light gray or white stone. The
accumulated dirt is daily washed into
the subways and thence conveyed away
from the city, There are no gutters; and
in lieu of the foul sight and smell of un-
wholesome garbage, there are flowers and
greensward. Nor are thers underground
rooms or cellars of any kind, the living part
of every house beginning at the street level.
The dwellings in all cases are of brick,
glazed so as to be impermeable to water

e———
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many, Denmark, Sweden, and Russia, and is especially | The bricks:are perforated transversely, and at the end of this 5
THE BURBOT. abundant in the lakes of Genevaand Leman. If it be true |thereis a wedge opening, so that the walls in this way be- ¢

The burbot, although a fresh water fish, is a member of | that it was introduced into the former from Neufchatel, and | come honeycombed, and admit a constant body of air,which i
the cod family, having the pendent barbs from the chin |thence to Lake Leman, it furnishes a good example of suc-|can be heated by the fire grates in the house. The bricks 4
which distinguish most of the members of the gadide or cod- cessful acclimatisation or naturalisation. It is also met with |inside the house are decorated, so that no other fHnish is g
fishes. The buarbot is ordinarily from 1 to 2 feet long, the [in the Italisn lakes Maggiore and Lugano, and exists in |needed, and the Jayers of poisonous paper and moldy paste ¢
head is flat and smooth, with the gape large, and the mouth | most of the streams in the east of France, but}is not|are thus avoided. _

filled with small teeth. The color is a yellowish brown, | very abundant anywhere in that country. In Englanditisa| The chimneys are all connected with central shafts, into g
clouded and spotted on the sides, the belly being of alighter | local fish, being found chiefly in the northern and midland which the smoke is drawn after being passed through a for-
hue. Tdke the eel, it conceals itself under stones, watching | connties, and especially in the Trent. Mr. Couch suggests [ nace to destroy the free carbon, so that it is discharged col-
for young fish and insects, and it is very tenacious of life. | that the burbot may probably be an imported fish, and thus orless into the open air, and its nuisance thas obviated. The -
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The flesh is firm, white, sud well flavored. roofs of the houses are to be gardens, tastefully laid out.
The kitchens, instead of being on the ground floor, are loca-
ted in the garrets, so that no smell of cooking is ever dis
seminated throogh the houses
and the transportation of food
is rendered easier, since the
heavy dishes are taken down
and the light, empty ones only
carried up. Nocarpets are per-
mitted, the floors being of hard
wood, and kept clean by boes-
wax and tarpentine, by which
process the alr is ozonized and
rendered freah. Twelve hun-
dred cubie feet of air is allowed
to each sleeper in bed rooms,
and from the sleeping apart-
ments old elothes, ete., are rig-
orously excluded. Lifts are
provided for transporting ma.
terial from floor to floor, and the
heating apparatus consists in an
alr box In every room, which,
distinet from the chimney, com-
municatos by an opening into
the outer air, and by another
opening into the room. Whon
the fire In the grate in the room
heats the lron recoptacle, fresh
alr s brought in from without,
and is diffused into the upper
portion of the apartment,

All pipes enter the houses
from beneath; and ns they pass
through the arched subways, accoss to thom is always con

The lota macwlosa, common in this country, is very simi-
lar in appearance and habits to the Loulgaris sbove described,
which is well known in Eng-
.and. Mr, Henry Lee relates,
in Land and Water, that three
of the common burbot were
eaught in the river Trent, and
were offered to the directors of
the Brighton Aquariom, and
necepted ; but before they could
be despatched on their journey,
the largest of the three (Le was
but 14 inches long) swallowed
his two companions.

The burbot is very hardy,
and, Jike the earp, will live for
s long time out of water, if
kept moist, and fed occasion-
slly with worms and small
fishes. It is said it will thrive
in ponds if well fed on bul
lock’s liver, ete. Its growth,
however, is probably not very
rapid, if the statement be cor
rect that it does not spawn till
its fourth year.

The Isrge, three-lobed liver
of the burbot has always been
regarded as » groat delicacy.
Black tolls of a certain Coun
tess of Beuchliogen, in Thur
ingin, who spent the greater
part of her income on this lux-

has not been generally distributed. From its tenacity of life
we may conclude that it might easily be introduced into any
deep and slowly moving stream ; but, as it is a ravenous de-

THE BURBOT (LOTA VULGARIS)

ary. This liver was also supposed, according to Marsill, to | vourer of small fry, ss well . of fishes of larger growth, l
be Heacious “*love philtre,” and the oil from it was o8 ita presence in some rivers might not be desirable y venlent. The brick sewers run along the floors of the sub-

w an ellicacio ove y, (

teemed as & valuable emollient of corns and callosities e ML e ways and empty into three cross main sewers,  They are

From the sir bladder—small as it is, though large In pro Aygeln=The Model City of the Future. trapped in each house, kept well flushed, and ventilated into

From o Madde “ “ R iy

The skin
cleanssd. strotohed, and dried, is used by the country people
in many parts of Russis and Siberia instead of glass for the

portion to the sz of the fish—Iisinglass is made

windows of thelr dwellings, and is as translucent as oiled

paper It is also utilized by some of the Tartar tribes as

It has recently been announced that a site has been pur
chased in Eogland whereon is to be orected a model city,con
coived by Dr. B, W. Richardson. Dr, Richardson is well
kunown as one of the first sanitarians living, a close and able
investigator, and a man whose previous works are of such

tall whafts by pneumatic engines.

As regards the personal habits of the population, drink.
ing and smoking will be unknown, for saloons and tobaceo-
nists’ shops will be excluded. Working men and wowmen

“Macmillan & Co . NOYT publiahors =%
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will not be permitted to carry work home, but must hire
workrooms in bulldings set apart for that purpose. There

* iwn great deal of good sense in this provision. Dr. Rich-

ardson says that work oarried into squalid tenements is
ofton & cause of the spread of disease, ‘I, myself,” he
adds, ** have soon the half-made riding habit, that was ul.
timately to clothe some wealthy damsel, aot as the covorlot
of & poor child stricken with malignant searlet fover.” In
order 1o avold dissemination of digease by soiled linen, pub.
lie Inundries are established under municipal direction, and
to these alone must be sent such clothing as is not washed
at home. Public hospitals aroe established in varfous parts
of the city. Wehave not space to enter into the details of
those, and it will be sufficient to say that their planning is
the result of Dr. Richardson's long experience in the great
city of London hospitals. There are no lnsano asylums,
and no poor houses; the few who would cccupy such insti.
tutions are to be placed in houses liconsed as asylums, but in
no wise different from other buildings in the city. No per-
sons are to be ** badged and badgered as paupers,” the au-
thor significantly remarks.

Of course the model city contains baths, gymuasia, public
libraries, art museams, in brief all requisites for mental and
physical culture. There is a municipal medical staff, under
whose supervision every assumable disease and probable
cause of disease is subjected to investigation. The sewage
is conveyed to a farm and utilized; the water supply Is uncon-
taminsted and led always through iron pipes. An immense
ozone generator makes ozone, which is **laid on " in private
houses for disinfecting purposes. All animals for food and
the modes of slaughtering them are under rigid inspection,
and the killing is preceded by rendering the brutes insensi-
ble by passing them through a *‘ narcotic chamber.” Final-
1y, there are no marked graves, no reserved spaces in ceme
teries. The dead are buried in wickerwork coffins, which,
with their contents, decompose and mingle with the earth.
The only memorial monuments are tablets in a spacious cov-
ered hall or temple.

Dr. Richardson stops here, for he reaches the confines of
his Jegitimate territory as a sanitarian. His plan, he says,
will reduce the rate of mortality to 8 per 1,000 of the inhab-
itants for the first generation, and to 5 per 1,000 eventually.
That this is a vast decrease is obvious when we compare
this ratio with that of New York city, where, according to
the latest statistics, the weekly mortality averages 82 per
1.000. But need we stop here? Certainly the inventor can
step in where the hygeist ends; and may not this model
city of health be the model city where are congregated the
newest trinmphs of inventive genius? There, perhaps, will
be located the telegraph which, already in existence, enables
us to transmit sound, and so hold converse over long dis-
tances, or to lead music into our houses as casily as the wa-
ter or gas ; there will be congregated all those wonderful
automatic appliances which reduce the manual drudgery of
housework to little more than mere supervision ; in those
underground railways, we may hope to see speed attained
beyond all precedent, yet at no sscrifice of safety; there
arms of metal controlled by electricity, by steam, by com-
pressed air, by hot vapor, will relieve arms and muscles of
flesh and blood ; and then, physical labor being reduced to
its min‘mum, may we not look for that cultivation of the
intellectusl man which shall lesd to still greater attain.
ments? Will not means be devised for developing our dual
brain? May we not hope to use our left hand as easily as
our right, our feet as advantageously as our hands, in all
species of that which is now called handiwork ! And then
what higher race of men will be evolved by heredity, sur-
rounded by such environment? Is not Dr. Richardson's
Hygeia, after all, but the first step toward the rapid devel-
opment of the future perfect man?

MINERALS AT THE CENTENNIAL.

Much disappointment has been expressed by many in not
finding & better display of American minerals at the Centen.
nial. We take an honest pride in the natural productions
of our country, and perhaps we had expected too much of
it, and hence the disappointment. Another cause of disap-
pointment lies in the arrangement; there are a great many
fine minerals scattered here and there, all over and in all
the buildings, which, if brought together and systematically
arranged, would make a fine show. The present arrange.
ment, which is geographical, is of course the best for exhibi.
tors, for each State and country gets due credit for what she
exhibits; it is also the best for any one wishing to learn
what may be the mineral wealth of a given State; it is inter-
esting to those about to emigrate; but for the student of
mineralogy, the order followed in our museums and techni-
cal schools is better,

THE MINERAL ANNEXE.

If we enter the mineral annexe at its eastern extremity,
and pass down towards the Chinese exhibit of teas, figures,
and curiosities, we find ourselves in the section devoted to
the various States, beginning with that of Illinols., This
State makes rathera poor show of minerals, with the excep-
tion of lead ores, especially of galena, of which there are
some fine crystals, slso caleite, The collection of antiqui-
ties from this Btate is, however, very fine. Next we seo a
large block of crude native sulphate of soda (Glauber's
salts), some 4 feet square, from Wyoming territory. This
block was taken from a deposit of 100 acres in extent and 10
feet thick, and appears to be quite pure. Pennsylvania fol.
Jows, and its exhibit consists mostly of coal, iron, and oil,
with some geological models, and a series of preparations
made by Professor Schorlemmer, of Owens College, Manches.
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above, Herspecialtios are native copper and sllver,which are
well represented hore, First we scea cubloal mass of coppor, 8
foor on a side, which has been cut from n mass weighing 70
tung, Then we have anclent stone tools used by a prehis
toric race for working the copper;’copper minerals of diffor
ont kinds; a conglomerate contalning 5 per cent of copper; a
Inrge number of chlorastrolites, a green mineral poculinr to
the Lake Superior region; native silver, and a get of minin.
ture tools, like those now used In copper mining, made from
the native silver and copper just us it comes from the mine;
iron ore, and a geological section of the iron district; lastly
an Indian canoo 10 feet long, made of birch bark,

The next State is Missourl, where lead and zine abound,
Here are some conl fossils of lopidodendron , also malnchite,
azurite, kaolin, geodes of amethyst, and other minerals,
The zine ores, from Dade county, and blende, from Joplin
and Graten, are especially worthy of notice,

Ohio is chiefly noticeable for the mound builders' rolies,
& very large and fine display being made by the State Archwe
ological Association, and another by L. M. Hoseas, of Cin-
cinnati, Some of these indicate the possession of zonsid
erable skill and taste on the part of the extinct race that
once inhabited that region. The building stones of the State
are shown in the Ohio State building.

Next in order is Wisconsin, with her iron, lead, zine, and
copper. Here is » huge mass of smithsonite, or carbonate
of zine, which the miner calls dry bone, from its peculiar
appearance. Here, too, are tools made of stone and of cop-
per, which carry us back to prehistoric races.

Iowa is chiefly noted for its display of coal and lead. The
geological formation is illustrated by a cabinet in which
thic strips of the rock in each strata are placed one above
the other, in cases 6 feet high and 18 inches wide. There
are 12 of these cases, in which are shown all the various for-
mations, from the St. Peter's sandstone up to the drift. Here
for the first time are seen some skulls of the mound build-
ers, also some large geodes.

Indiana exhibits ksolin in large quantities, also coal and
iron ore. Delaware also exhibits iron and kaolin. The
Schuylkill Company exhibit a block of coal weighing 14
tuns 13 cwt., in thisannexe, and here, too, is some statuary
marble from Rutland, Vt., with photographs of the quarries,
It seems surprising that so few mines, mills, or quarries
have thought it worth their while to procure photographs of
their works, for they both attract attention and impart, in an
easy way, a deal of information.

The westend of this annexe is devoted to the Chinese and
to some process for making artificial stone, by the aid of
steam and carbonic acid.

In the smaller mineral annexe is a cabinet, showing a sec-
tion, in miniature, of the Warrior coal measures of Alaba-
ma, The South Carolina exhibit embraces a model of the
washers used in preparing nodules of phosphate of lime
mined by the Charleston Mining Company on the Ashby
river, 8. C,

The most attractive exhibit in this building is that from
Mount Union College, Ohio, It embraces a gorilla from
Western Africa, a koala from Australia, an ant eater from
Brazil, a kangaroo rat from Australin, and a galeopithecus
from the Philippine Islands,

A few Btates, including Kentucky and Tennessee, have
their exhibits in the United States Government building;
others, New York among the number, have none worth
mentioning. Kansas and Colorado have their minerals with
their other products, including Mrs. Maxwell’s animals, in
their own State building, Colorado is particularly rich in
minerals, and an enterprising dealer has constructed some
toilet or jewel boxes, which he has covered with Colorado
minerals, and these he sells in large numbers at the Colora-
do building. The prettiest of these minerals is the green
felspar, known s amazon stone, which is found almost ex-
clusively at Pike's Peak, Silver ores in abundance are also
shown here, as well as tellurium minerals and many others
less valuable or beautiful. About the door lay huge masses
of silyer ore and bituminous coal,

THE MAIN BUILDING,

Returning to the Main Exhibition Building, we find there
a collection of Rhode Island minerals, very creditable to that
little State; also some interosting relics, arrow heads, hatoh-
ots, ote., from the same State, There is a pretty good col-
lection of*Californian minerals, said to contain 17,000 speci-
mens, number of species not stated.

From Maryland, we [have some handsome cerde antique
marble, chromic iron sand from Delaware county, Pa., and
crystals of bichromate of potash made from it.

The Passaic Zine Company, of New Jersey, exhibit some
fine specimens of calamine, also zincite and willemite, to-
gother with the metal made by them from these ores. The
Corroding Lead Company exhibit pigs from the furnace, re-
fined, soft, and desilverized lead, flake litharge, slag, skim-
mings, dross, regulus from matt, ete,

Joseph Wharton, Camden, N. J., makes the best and al-
most the only exhibit of nickel ores, ordinary nickel ore,
pyrrhotite and millerite, and a set of salts, anodes, ete.

Not far from here is & model of a portion of an anthracite
colllery, the Warton veln, Beaver Brook Pa., on a scale of
30 foet to the inch. The superincumbent strata being part-
ly removed, the coal bed Is exposed, showing the dip, syn-
clinnl, anticlinal, slopes, galleries, coal breakers, and other
important parts, carefully labeled and intended for educa-
tional use.

There is a curlous stone here from Mumford, Munroe
county, N. Y,, which consists entirely of vegetable petrifac-

tor, England, Mlustrating the componition of petroloum,
Michigan Is next, and far oxcoeds in Interest any of the

tions, chiefly loaves and twigs, Although it looks vory fra-
ghe, It must possess considerable strength, for we are told

that a church has been bullt entirely of this stone Adjoin-
Ing thin In n large mass of Infusorinl silien, the so-called
olectro-silicon, from Nevadn, This substance consists on -

traly of the sillcoous remning of microscople animals, and
prosents, when viewed under the microscope, many beautl
ful forms. Its chief uses aro in the manufacture of dyna
mite, and ng polishing powder,

Adjolning this again Is n large and benutiful colloction of
Ameriean minerals, with a fow foreign ones, exhibited by

Profossor A. E. Foote, of Town. Most conspicuous among
theso in the green amazon stone from Plke's Peak, Colorado,

Then comoe some vory powerful natural magnots, from Muag-
not Cove, Arke,, a groat varioty of quartz erystals, single and
In mussen from the Hot Springs, a crystal of smoky quartz
which is four feot long, from Pike's Peak, rose quartz, ame.
thyst, potrified moss, green wavellito (unusually fine),native
copper, potzite, stalnctites and stalngmites, ngates, land-

seapo marblo, ote.  There Iu aluo n sot of spocimens put up
for students’ use, which embraces many rare minerals, and
yet comes within the reach of almost every one.

In a cabinet by itself is & collection of minerals from
thoe line of the Texas and Pacific railroad, also collected by
Professor Foote, The most beautiful or rare are the tur.
quolise and embolite (chromo.bromide of silver), from New
Mexico, sylvanite (telluride of gold and silver), from Colo-
rado, and moss agate, from Texas.

Iron and coal, as well as the precious metals, have been
treated of elsewhere from an economic point of view; but we
cannot refrain from calling attention to an unusually large,
hollow mass of hematite iron ore, which constitutes a small
cave with jet black walls, that look asif they had been var.
nished

THE UNITED STATES GOVERNXMENT BUILDING.

Carefully guarded in a fireproof safe are several of those
exceedingly rare crystals, namely, pure gold. Not far from
theso are specimens of silver ore, valuable but not very beau-
tiful, from Comstock and other celebrated lodes. Here, too,
are many fine specimens of the purest sulphur, borax in
abundance, and many other things which will be very val.
uable when civilization,now on its western march, shall have
reached their hiding places. We also notice some large
aerolites,

In cases against the walls are arranged some loan collec-
tions worthy of notice, especially those of Messrs. Jefferis,
Perry, & Wilcox, of Philadelphia. One erystal of apatite, 4
or 5 inches long and 2 inches thick, was quite unequaled
anywhere else. Mr. Fletcher makes a creditable exhibit of
minerals from Bergen Hill, some of which are very beauti-
fal.

CANADA,

The Canadian mineral exhibit is in the Main Building, and
has been pronounced by competent judges one of the best on
the grounds. Apatite, amethyst, native copper, iron, coal,
and oil really deserve more notice than our space at present
permits.

FOREIGN EXIIBITS,

Of the South American countries, Chili stands first, The
collection of Emilio Escobar, embracing 445 specimens, is
valoed at $30,000. Itconsists chiefly of native silver and
silver ores, including several spocimensof beautifully erys.
talized proustite or ruby silver (sulphide and arsenide of
silver), from Chafiar¢illo. Some of the crystals are over 8
inches long; the finest specimen is valued at $4,000. The cop-
per minerals are also very beautiful, especially the atacam-
ite (chloride of copper), malachite (carbonateof copper), and
many others; also cobalt ores, borates, sulphur, cinnabar,
ete. The process of amalgamating silver ores is exhibited
in a separate building, near the glass house.

Brazil and Mexico make a very fair show. The Mexican
marbles, from their rare bonuty, attract much attention, A
single mass of metallic silver 6 feet in dinmeter, weighing
4,002 1bs., and worth £72,000, attracts much attention from
its value.

Russin is the only European country whose mineral ex-
hibit fairly represents her mineral wenlth, The exhibit
from the Musenm of the Impoerial School of Mines is very
fine. Beginning with native platinum and its associate
maetals, palladinm, rhodium, iridiom, ruthenium, eto,, we
next see some beautiful specimens of agua marina, & bluish-
green variety of beryl, emeralds, garnets, und zircons. Ouva-
rovite, an emerald green garnet, named after the Russian
minister Uvarof, large picces of jasper, nephrite, and topas,
in crystals 6 inches long, are some of the curiosities of the
collection. The crystals of pure white rock salt, and of mi-
ca, are worthy of notice. Malachite, lapis lazuli, rhodonite,
and labradorite, the great Russian specialties, are cepresen-
ted here; but & much finer display is made by Hoessrich &
Woerflel, who exhibit a large number of articles made from
these beautiful stones, such as vases, table tops, cabinets,
mantlepieces and jowelry.

Practical Gormany lmits hor mineral exhibit to products
of use in the arts: amber, load ores, petroleum, and Stass-
furt salts. The collective exhibit of potassium and magne-
sium salts from Stassfurt is very complete, tastefully ar-
ranged, interesting, and instructive, Their discovery has
created a revolution in the alkall industry, and it is now no
longer necessary or profitable to destroy fine forests to ob-
tain our supply of potash.

Great Britain makes a very poor show. Some bricks and
tiles, chalk and cement, some polished granite from Aber-
deon, and wo have done. Italy is rather better, for she
exhibits a fine collection of polished marbles, besides sul-
phur and alabaster, _

The exhibit of Hawall, although small, is very interesting,
embracing as It does several sots of volcanic minerals and




from the crater of Kilaura. Among these Is & bird's
#t, made of pelee’s har, a substance resembling our min.
| wool, and formed in an analagous manner, by the wind
wing over melted lava,
_ Dixmonds in the rough, and diamondiferous ol with
diamond in it, are shown in the pretty little exhibit of the
'l'imma few minerals seattored about elsewhere, but
none of much value
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CENTENNIAL NOTES.

The Siamese exhibit, which bas beon six months on the
way to the Exposition, has arrived, and is located in the Na-
vy Department section of the Government Building. The
collection was made under the direction of the King of Siam,
and is a present to the United Statos. W hatever might have
been its original condition, the present state of that portion
of it which is visible is sad to behold. Under a covering of
canvas there lie bundles of apparently broken parts of wa
gons, a couple of rude wheels, dried palm leaves and other
vegetable products, and a countless number of ef ceteras,
massed together and seemingly defying any attempt to re-
solve them into order. On the tables near by are displayed
several curious peaked and pointed head dresses covered with
spangles and gilding, and a collection of models of the long
low snake-like boats peculiar to the Malays. All are tar-
nished and dingy, and the marks of & severe voyage and not
over gentle handling are everywhere apparent.

THE GERMAN EXHIBIT
was so mercilessly criticised in the letters sent home by Pro-
fessor Reuleaux, the chief German commissioner, that it has
become rather the fashion to speak slightingly of the dis.
play as a whole. This is decidedly unjust, for there are
very many admirable features, amply sufficient to compen-
sate for the over.abundance of effigies of Kaiser William and

Scientific American,

heavy iron plates pivoted, like s fan, to a recessed block of
metal at the center of aniron post, A. The upper plate Is
fast to the post and the others may be folded up beside it, so

Fig. 1,
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that when the device is thus placed it may be passed down.-

Bismarck, and the exhibit of cheap jowelry and chromos.
For instance, there are Count Wermgerode's reproductions,
in cast iron, of many famouns works of art. These consist of
helmets, shields, sword hilts, pitchers, urns, and plates, co.

vered with exquisitely molded figures in bas relief. The '
casting is remarkable for its perfection in details, and will'
be quite a revelation to most foundrymen. One plate isleft :

just as it was taken from the mold, with much of the sand

still clinging to it, and the sharpness of outline attests the |

excellont work of both molder and founder. The objects
are finished with a coating of brown powder, so that they
cannot be distinguished by the eye from real bronze, while
their cost is of course much cheaper. The ivory display is
also very fine. Above the tall ebony case in which the ob-
jects are placed is a large pair of elophant’s tusks, surround.
od by smaller tusks, graduated according to length, and ter.
minating in the short tusks of the walrus. Within the case
are pianoforte keys, billiard balls, combs, chessmen, and a
handsome collection of carved articles. A curious species
of ivory is also exhibited in the long straight spiral horns
of the narwhal or unicorn fish of the northern seus.

(Glermany gives to her pottery from the Royal Porcelain
Manufactory, Berlin, the post of honor in the center of the
building. To describe this superh display is scarcely possi.
ble, since the exquisite delicacy and artistic coloring of the
ware render each plece an object of high art. Many of the
vases are of very large dimensions, indicating the great skill
brought to bear in their molding. The chemical exhibit in
the German Department we have already described in other
articles. Perhaps the most instructive contribution in the
whole large display is one of the coal tar distillates and ani.
line colors, so arranged as to show the progress of inven.
tion in drawing from the dull heavy coal tar its oils, and
then the beautiful shades of red, violet, blue, green, and
orange, and finally that great triumph of the chemist's skill,
alizarine or artificial madder, which surpasses the trae mad.
der root in brightness and fastness of color. The sBuccoss
which so far has rewnrded investigators leads to the belief
that the problem of manufacturing artificial indigo will be
solved. Ooe of the latest discoveries in the field of coal tar
colors is eosine, which promises to supersede the costly co.
chineal,

There are throe exhibitors of paraflin and mineral ofl mana-
ufactured from peat. This industry s, in Germany, confined
to Saxony, and the total annual value of the product is about
$4,000,000, The olls are mainly used for lubrieating pur-
poses, the poorer sorts alone being employed for the manu.
facture of illuminating gas and stearine candles. One very
large block of stearine is exhibited, which is nearly a pure
white A large display is made of the famous Johann Ms.
rin Farina cologne. The descendants of Farina claim to be
the only possessors of the secret of making the perfume.
We shall describe other interesting German articlos in fu.
ture articles.

In the Italian section there is a model of

A XEW JURY RUDDER,
a sketch of which, Fig. 1, we give herewith.
customary for vessels to carry 1o sea the material for making
a temporary rudder in case that very important appendage
should become disabled, and there are many ingenlous in.
ventions for putting together spare spars and pleces of tim-
ber in rudder form. When the new rudder is made, how-
ever, the difficulty is by no means surmounted. The pro-
blem then is how to get it in place; and when s ship Is roll
ing heavily in the trough of the sea, this is an excoedingly

It is always

ward through the rudder hole. On the post are pintles
which slip into gudgeons on the stern post, thus hinging the
rudder in place, And also on the stern postis a sheave, B,
through which a chain or rope is kept passed; so that, when
it is necessary to place the rudder in position, one end of this
rope is attached to the lower pintle, and by pulling on the
other end the pintle is quickly drawn into the socket. In
the lower part of the post, A, there is a sheave through
which snother rope, attached to the lower rudder plate, is
rove, and which likewise leads up through the rudder hole
By pulling on this after the rudder is placed as described,
the fans or plats are expanded as shown, while they may be
closed to remove the apparatus by means of a rope shown
on the opposite side.

In previous articles we have described the growing South
African industry of ostrich raising, which, it has been sug-
gested, might be successfully carried on in this country. In
the annexed engraving is represented

THE LEVIATHAN INCUBATOR

(exhibited in the Cape of Good Hope section), wherein the
huge eggs are hatched, The apparatus consists of a middle
steam chamber of metal (Fig. 2), which is kept constantly
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hot by & lamp or furnace beneath. Below this are drawers
in which the ogge are first placed, and these, by means of
the screws shown below, may be raised until the eggs are
brought almost In contaot with the warm surface above. In
these receptaclos the eggs are kept for two weeks at a tom.
porature of 102° Fah, They are then removed and placed
in the Inner pair of compartments, shown above, for another

Fig. 8.

fortnight, at & temperature of 100°. At the end of this pe-
riod the oggs are carefully extracted, and a small hole is
chipped in oach shell at the point opposite the chick’s hoad.
Thoy are next roplaced and kept in the sams compartments

troublesome and porilous operation. The plan proposed by |
M. Raffaclle Cagliosi, of Ancons, offors first a gimple con-
struction, which is such that the device may be folded intoa
very small space, and 8o eusily stowed ;and, pocond, nn oasy

juoans of shippiog the rudder, The applinoce is made of |

for two weoks longer at 98°, when the hatching takes place,

and the young birds are placed in the outer upper recepta-
cles, and there remain for two days. The compartments
above, it should be noted, have bottoms of lamb's wool,
which come in contact with the steam chamber below.

The two days’ old chick is also represented in the engra-
ving, Fig. 3, beside an egg, 50 as to show the relative nize
The egg is about 7 inches in length and the bird some 13
inches in hight. The chick is fed on rice, and when it
reaches the age of seven days is worth $50 in gold. Nearly
20,000 birds, we are informed, have been hatched at the Cape
of Good Hope by appsratus of this description. The ma.
chine is frequently made of sufficient size to hold 115 eggs
at a time,

ASTRONOMICAL NOTES.
OBSERVATORY OF VAssAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficlently accurate to enable an ordirary
observer to find the object mentioned. M. M.

Posltlons of Planets for November, 1876,
Mercury.

Mercury should be looked for before sunrise during Oc-
tober and the first half of November. On November 1, it
rises about 5 A. M., and setsat 4h. 15m. P. M. On Novem-
ber 30, Mercury rises at 7h. 4m. A. M., and is too near to the
sun to be seen.

Venus,

Venus is still brilliant in the morning, rising on the 1st at
2h. 58m. A. M., and setting at 3h. 15m. P. M. On the 30th,
Venus rises at 3h. 58m. P. M., and sets at 2h. 45m. P. M.
Although its apparent diumeter is much smaller than in the
summer, it is still a very beautiful object, and can be seen
all through the month. On the 28th, Mars, at this time very
small. can be recognized by its nearness to Venus.

Mars.

Mars is one of the planets visible to the naked eye, but it
is very small in November, and can be seen only in the
morning. It may be known from the circumstance of its
keeping nearly the same diurnal path with Venus, at a little
less altitude.

Mars rises on the 1st at 4h. 14m. A. M., and sets at 3h.
47m. P. M. On the 30th, Mars rises at 3h. 56m. A. M., and
setsat 2h. 3Tm. P.M On November 28 Mars ‘and Venus
will have nearly the same right ascension, and will pass the
meridian with only a few minutes difference of time.

Jupiter,

Jupiter is very little seen in November. In the early
part of the month it sets about 6h. 10m. P. M., and can be
seen in the southwest immediately after sunset. On the
30th, it rises at 7h. 26m. A. M ; and sets at 4b. 39m. P. M.

Saturn,

Although Saturn is low in altitude (in this latitude not
above 26° for the whole month of November) it is much the
most interesting object in the evening sky. With a tele.
scope of low power, its wonderful ring can be seen, and at
least one of its many satellites. On the 1st, Saturn rises at
2h. 16m. P. M., comes to the meridian at 7h, 30m., and sets
at 43m. after midnight. On the 30th, Saturn rises at 23m.
after noon, comes to the meridian at Sh. 8Sm., and sets at
10h. 53m. the next day. Saturn isamong the stars of Agua-
riug, but so much brighter than even the brightest of the
constellation as to be readily known to be a planet.

Uranus,

On November 1, Uranus rises a few minutes after mid.
night, but a short time before the bright star Regulus, and
14° north of it in declination. The planet can perhaps be
found by its nearness to this bright star; it approaches the
star until the 20th, On the 30th, Uranus rises at 10h. 15m.
P. M., and sets at 11h. 58m. the next morning.

Neptuno,

Neptune rises on November 1 at 4h, 41m. P M., and sets
at 6h. 1m. of the next morning, On the 80th, Neptune rises
at 2h. 45m. P. M., and sets at 4h. 3m. the next morning.
This planet is so far distant from the earth that it can be
seen only by means of the best telescopes.

Sun Spoits,

The repors is from September 28 to October 17, inclusive,
The photographs of September 28 and September 20 show
two large groups of spots coming on, These were seen till
October 3 ; but after that date, clouds prevented observation
and photographing till October 9, when the sun's disk ap-
peared to be free from spots. On October 13 a group of
small spots was seen on the western limb. These had not
been discovered before, probably on account of clouds. This
group was last seen on October 17,but, contrary to the usual
behavior, it had appeared to increase in size as it approached
the limb, The return of this spot may be looked for after
two weeks.

Small Arms for Russia.

Smith & Wesson, Springfield, Mass., have a new contract
with the Russlan government for 20,000 pistols, which are to
be the same as those they have making, and include the auto.
matic ejector. The firm have now manufactured some 130,
000 for this government, their first contract being taken in
1871, This contract, by the way, was concluded for the
government by a gentleman bearing the euphonious name
of Captain N. Kouschavewitsch,

Tur Australian gum m:. t:mllyphu globuina, well known
for its antisoptic qualities, has recently been found to yleld
a fragrant rosinous oil, contsining s substance homologous

to camphor,
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or was read ““ On Recent Attempts at Patent Legisla-
tion,” by Mr. St. John Vincent Day. In the discussion
which followed, Mr. F. J. Bramwell spoke at some

Jength. It scoms to be thought, he said, that lawyers have

» special claim to dominate in patent legislation, perhaps on
account of the great gravity of the legislation which arises
out of patents. This notion of excessive litigation in refer.
ence to patent matters is absolutely unfounded. An emi-
nent barrister connected with patent litigation, when it does
arise, had assured Mr. Bramwell that on an average of many
years only nine patent actions or suits go to the stage of a
¢ decision in each year; and an examination of the
files of the Zimes for the year ending November, 1874,
showed the accuracy of the statement which had been made.
Mr. Bramwell then proceeded to the question of the official
examinations into novelty and frivolity. He had long had
very great doubts whether it is desirable to make an exam-
ination even into novelty; but if such an examination be
made, the very first care must be to appoint a sufficient num-
ber of men of scientific attainments or of good experience.
This is s difficult task in itself; even when the greatest care
has been taken, it is certain that some mistakes will be
made, and some hardships will be suffered, and we have to
consider whether the advantages to be attained are sufficient
to justify the risk. After all, what is the benefit to be de-
rived from an examination into the novelty of an invention?
Sometimes, it is said, it is to protect the inventor. The answer
1o that is that, if you make the inventors into classes separate
from the community at large, the inventor says: ** For heav-
en's sake, leave us alone: we not need to be protected against
ourselves.” But others put the desirability of the examin.
ation into novelty on broader grounds. They say it is undesira-
ble that a patent should be granted for a thing which is not
new,because the public may thereby be prohibited from using
something which the patentee claims ashisinvention. Thean.
swer to this is that a patent granted for a thing which is not
new is, if not void, voidable, and then in truth & very small
amount of harm resuits. Mr. Bramwell then went on to il-
lustrate his meaning by reference to the inventions of
James Watt, Dr. Potts (the inventor of the method of driv-
ing piles by the exhsustion of the air), and Dr. Siemens, all
of whom he urged would, probably, have been refused a
patent, by the examining body. It appeared certain that
we should not have an examinstion as to frivolity; and if
we were to have an examination as to novelty, that examin-
ation should be fenced with precautions to prevent an in-
ventor being injured by a wrongful decision. It was recom-
mended by the committee of the Society for the Amendment
of the Law that a patentee should Lave, notwithstanding
the adverse report of the examiner, a right to demand his
patent if he still so pleased, but that the specification shounld
have appended to it the decision of the examiner, and that
any person bringing an action under such a patent should
be compelled to give security for the costs; and that in the
event of his failing, and failing on the grounds put forward
by the report of the examiner, he should pay the whole costs
of his opponent as between solicitor and client, and not the
mere taxed costs. Some protection such as this against the
mistake of novelty examiners was nbsolutely necessary.
ReManrgs.—In this country we have had the system of
official examination in vogue for forty years; and if it were
possible for Englishmen to learn anything, they might profit
from our experience. In the early days of our system, it
was the common practice of the Patent Office to reject even
highly meritorious inventions; just as they now do at the
Prussian Patent Office. But that method gave great dis-
gatisfaction, and was so discouraging to inventors, and so
obvionsly contrary to the spirit of the Constitution, that it
had to be abandoned. At present the examinations are sub.
stantially limited to the ascertainment of identities of in-
ventions. If the invention for which a patent is asked is
identical with one already patented, the petition is rejected,
If there is an lota of difference, the new patent is allowed.
This is the only safe rule to follow; it works well, and gives
satisfaction; except in cases where the examiner is so stu-
pid as to be unsble to see the difference between tweedle.
dum and tweedle-dee. Property in patents never com
manded such high valuations here as st present, notwith-
standing the fact that the number of issnes, now nearly
15,000 & year, is steadily increasing. The Supreme Court
of the United States taught our patent officers a good lesson
concerning the necessity of liberality to inventors, when it
forbade the practice of citing old rejected cases ngainst new
applicants. This decision so limits the scope of officinl
examinations that they are of no specinl importance now,
if indeed they ever were; and pobody would be hart if the
system were abrogsted. We agree with Mr. Bramwell that
s patent granted for an old invention is good for nothing,
and the lssue of such n patent does very little harm.

Chromic Tnks,

As long ago as 1848, Professor F. Runge invented what Le
called a chromic ink, from its containing chromate of potash.
His directions for its preparations, published at the time in
Dingler’s Journal, were as follows; A decoction of logwood
is first made In the propertion of 10 to 80, that is 10 lbs, of
logwood Is bolled with enough water to produce 80 Ibs, of
the decoction. To 1,000 parts of this logwood extract, when
cold, is added 1 part of yellow chromate of potash, stirring
rapidly. It is ready for use at once. Gum and other addi
tions are injurious, he says, to this iok

The following year W, Stein proposed an improvement on
Runge’s Ink, saying that the great fault of this ink was
that it soon became thick, like sour milk. This he overcame

Scientific American.

This would restore thick ink to its pristine quality, and im-

prove its color changing it from deep indigo blue to pure
black.

In 1867, C. Puscher described a new ink similar to the
above, made as follows: Boil 10 ozs, of logwood in 20 ozs.
of water, then boll again in 20 ozs, more of water, and mix
the two decoctions; add 2 ozs. of chrome alum and boil an-
other quarter of an hour. One oz. of gum arabic is added,
and we have 25 oz, of deop black ink.

Battger says that s simple method of preventing gelatin-
izing in chromio Ink Ix to add to the water in which the ex-
traot Is made some earbonate of soda, His method of oper-
ation is as follows: Dissolve 15 parts of extract of logwood
in 1,000 parts of distilled water to which 4 parts of carbon-
ate of soda has been added at boiling heat, and add 1 part of
yellow chromate of potash dissolve in a little water.

Recent American and foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED SHOVEI-GRINDING MACIHINE.

William A. Moyer, North Easton, Mass,—This consists of a series
of swinging shovel-blank-supporting frames, that are journaled
in a shaft placed on pivoted and spring-noted standards, The blank
holding frames and standards are supported on a traversing car-
riage that foeds the blanks successively to a rapidly revolving
and adjustable grindstone, that grinds the eatire surface of the
bianks. There Is a revolving cccentric cam, supported on a piv-
oted and sliding carriage, which Is capable of being moved toward
or from the shovel frames, as required, by the articlos to be ex-
posed to grinding.

IMPROVED BOAT-DETACIHING APPARATUS.

Willlam A. Brice, London, England.—This detaching apparatus
remains intact and locked as long as there is strain on the suspen-
ded rings, but is Instantly released when the strain is taken off by
the raising of tho boat by the wave. It was desoribed and {llus.
trated on page 150, volume XXXV,

IMPROVED MACHINE FOR BAWING STAVES,
Benjamin H. Catching, Forest Grove, Oregon.—A band saw, or
mw of similar form In two parts, is fitted on an osclllating circu-
lar head, on each side of which is a saw table and feed carriage.
The carriages are worked by weighted cords, and the saw tables
have grooves in the nader side for gaging the work to the saw,the
guide being shifted from groove to groove as each stave Is sawn
off. A special ndvantage is that one part of the saw outs while the
other part Is on the back stroke.

IMPFROVED REVOLVING EARTH SCRAFER.

Benjamin Slusser, Sydney, Ohlo.~This invention relates to cer-
tain improvements in revolving earth scrapers designed for gene-
ral purposes of excavating and moving dirt ; and it consists in the
particular construction and armngement of the scrapor proper,
made of a single sheet of stecl bent #0 us to secure the best results
fn lightness of draft and perfection of fllling, and provided with
meking runners and an end boand of pecullar armngement, in-
tended to Improve the operation and increase the durability of the
device. The Invention also consists in the improved arrangement
of the scraper with respect to its frame, thesaid scraper being piv-
oted therein upon double pivots, which are shifted from the front
to the rear of the center of gravity, aecording to whether the load
18 to be transported or the scraper dumped by revolving.

IMPROVED NAIL PLATE FEEDER

Rollin Van Amburgh, Wetmore, Kan.—The novel points of this
feeder rest in the construction and arrangement of the devices at-
tached to the barrel for feeding the nall plate to the knife, and in
the means for reversing the barrel before applying Its tapered
mouth to the knife, which reversing movement is effected through
the Instrumentality of a band, and a reciprocating block moving
on a spirally flanged or auger-shaped shaft,

IMPROVED CAR COUPLING.
Samuel Hamer, 841t Lake City, Utah Ter.—This combines a buf-
fer arrangement with the drawbead and coupling. It consists of &
spring-acted drawhead, with interior separately movable drawbar,
to which a coupling spring hook is pivoted. The drawhead has
top shoulder that comes in contact with an auxiliary spring bolt,
and acts as a bulfer head.

IMPROVED HAY ELEVATOR AND CARRIER.

Joshua Anderson, 8hort Creek, Oblo.—This invention consists in
the construction of the carriage and {ts arrmngement to the track
or way upon which it runs, the same being so constructed and ar-
ranged that the elevation of the load of bay in the fork trips the
carriage and allows It to move upon the ways, and the load is held
in its position near the carringe by a retaining device independ-
ently of the draft rope, o that It cannot sway te the floor again
when the carrlago Is sot free.

IMPROVED ANVIL.

James Jenkins, Cortez, Nevadn.—This inventor has devised a
monns of repairing old and worn-out anvils cheaply, and thereby
coonomizing metal, now lost whon the face is worn down so as to
be unfit for further use. It conslsts of a steel faco and swage
block, secured on the top of the anvil by a metal strap, scrowed
dotachably to its sides, and fitted down the sides and under the
bottom of the anvil, to which it is fastened. Keoys are fitted be-
twoen the block and the hollow face of the anvil, to support it
firmly, The connection of the attachiog stmp to the sides of the
blook 1 such that the block can be reversed to use one side for the
anvil face, and the other side for the swage block.

IMPROVED RESAWING MACHINE,

Thompson M. Newman, Gallatin, Tenn.—In this device, a rotary
saw on a vertioal arbor Is armanged between two tables which are
supported on screws so that they can be shiftod up and down to
vary the thiockness of the stuff. Theoy may also be inolined to the
saw for sawing bevels, and have feed rollers goaroed by counter-
shafts and boelts, with the main horizontal driving shaft mounted
in the lower part of the frame and turning the saw arbor by bevel
goars
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NEW MISCELLANEOUS INVENTIONS.

IMPROVED MACHINE FOR CURLING FEATHERS,
Johann Hawlowoete, New York city,—~This consists of a revolving
ourler, in connection with an apron running over a driving rollor,
an adjustable stretohing, and a swinging and spring-acted roller.

IMPROVED HEEL EVENER FOR BOOTS AND SHOES,
Abram Dilley, Drakestown, and John L. Larrison, Schooloy's
Mountain, N. J., sald Larrison assignor to sald Dilloy —As an im-
proved heel evener for shoes and boots, that may be readily set
to keep the hool lever for any tread of the foot, the Inventor pro-
vides two wodge-shaped rubboer plates, that are applied by a con-
tor pivot to the tnsole and heel, and adjusted by upward project.

by adding four grains of corrosive sablimate to each bottle,

1ng side lugs at thelr thickest part.
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IMPROVEMENT IN PURIFYING IHON AND MAKING STEEL.

John L. Randall, Albany, N. Y., assignor to himself and Stephen
Munson, same piace.—~This consista in treating molten onst iron
while In & receiver, with pulverized titanic or equivalent irm;
ore, potassic ferrocyanide, and potassic nitrate. The process al-
lows of using old a8 well as new material, utilizing refuse metal
the vitality of which has boen nearly destroyed, restoring It to a
high standard of excellence. By the sald combination of mate-
rials also a superfor and uniform grade of metal, suitable for extra

fine castings, is produced, which may serve as a substitute for
stool.

IMPROVED COMPOSITION FOR ARTIFICTAL MARBLE.
Louls De Planque, Now York city, assignor to himself and Frun-
cls Strom, same place.—~The composition consists of plaster of
Paris dissolved In whey, under admixture of starch, glue, and gul-
phate of zinc. The mass is cast and pressed into molds, in which it
remains a few hours until completely hardened. It is taken out

of the molds when hard and polished. Any fmitation of marble or
other stone may thus be produced.

IMPROVED SHOW CARD FOR BUTTONS AND LIKE ARTICLES.
Charles A. Righter, New York eity.—The buttons are attached
to small cards, each card holding one dozen buttons. The cards

have pointed ends which slip into slits in the largoe supporting
card.

NEW HOUSEHOLD INVENTIONS.

IMPFROVED MOSQUITO NET FRAME.

Edward S. Lathrop and Louis Salvaterre, Savannah, Ga.—This
mosquito net frame Is designed to be applied to a bed or erfb, and
adapted to be extended with a mosquito netting canopy, which it
carries across the bed to protect the occupants. It may also be
readily drawn back by the occupants while in bed. [t consists
mainly of a pair of lazy tongs, one on each side of the bed, and so
combined with a supporting standard, attached to the bedstead
und the mosquito netting, that the latter may be readily extended
across and enclose the upper portion of the bed, or be drawn to
one end of the bed and out of the way.

IMPROVED WINDOW MIRROR.

Carl A. Demling, New York city, assignor to Anthony Demling,
samo place.~This Is an improved reflecting mirror for the win-
dows of bulldings, by which the street (n both directions and the
door of the house may be observed by a person sitting at the win-
dow without the necessity of leaning out. It consists in connect-
Ing window mirrors to a sliding sleeve by a ball and socket joint,
#0 a5 o make them adjustable in any desired direction.

IMPFROVED BOSOM~-TRONING BOARD,

Luther A. Van Kuren, Binghamton, N. Y.—In this device, the
bosom I8, by means of a swinging bar, readily strotohed to the re-
quired degree of tension, and tightly held for being lroned until
released by the raising of the bar.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON END GATE

Zacchous C. Wilson, Nokomis, I1L.—The object bere is to furnish
end gates for wagon bodies, so constructed, for convenience in
dumping grain, that they may be opened and putout of the way
without being detached from the sald bodies, and in such a way
as to leave the open ends wholly unobstructed. When closed they
are firmly held in place, =o that they cannot be pressed open by
the load.

-t

NEW Aoumrmfnmmnt

IMPROVED SEED PLANTER.

William F. Finney, Bast Castle Rock, Minn.—This machine, for
planting corn, beans, sorghum, broom corn, and other seeds, is so
constructed that it may be readily arranged to plant the seeds at
any desired depth, that the plows may be easily mised from the
ground, and so that the operating mechanism may be readily
thrown Into and out of gear with the driving wheel.

IMPROVED COTTON ANXD CORN FLANTER AND FERTILIZER
DISTRIBUTOR.

William Scott, Fredericksburg, Va.—The invention consists in
attaching two or more adjustable hoppers toa main shaft com-
posed of two opposite equal arms, connected and made extensible
by a central sleeve provided with a slot and clamp screw. Said
main shaft has its bearings {n vibrating side bars, pivoting at their
front ends on the inner surfaces of the side bars of the main frame
of the machine, and their free rear ends controlled by Hmiting
pins fixed to sald main frame, which is extensidle longitudinally,
and provided with the usual shovels, coverers, handles, and mar-
ker.,

IMPROVED STRAW CUTTER.

Amasa Heverly, Now Albany, Pa., assignor to himself and Philo
Mingos, of same place.—In this cutter the kuives are made with
convex edges, and ure attached to a bevel-toothed whoel run-
ning against the mouth of the cutter box. Springs are attached
to the Inside of the cutter box at a suitable distance back of the
outtors, and converging toward, and torminating a littlo in ad-
vance of, the cutters, to open and close on the material boing cut
according to its volume, and to confine it mostly at the middle o*
the range of the cutters. Through this arrangement It is claimed
that the machine works better and casier than when the box is
open across the whole breadth, while the stalks are free to be
urged away to the outer portion of the cutters.

IMPROVED COMBINATION AGRICULTURAL TOOL.

Maynard Roynolds, Manchester Dopot, Vt—This ix an improved
shank, 50 constructed ms to receive and securely hold a hoe, &
weeding hoe, a potato book, and a mke, In such & way that the
sid tools may be attached and detached by simply tightoning and
loosening & scrow. A hoo, & narrow or weeding hoo, & potato hook,
and & ko are designed to be made and sold with the handle. Ry
this construotion, by simply loosening a hand sorew, either of the
tools oan bo detached, and another inserted in its place, so that
the farmer or gardencr need buy but one bandle or shank fora
ot of tools.

IMPROVED DEVIOE FOR PFICKING COTTON.

Richard A, Cutliff, Shroveport, La.~The procoss of plekiog
ton by hand s slow, tedious, and expensive, and machines for
purmh”hm")mh”“m.y,"”‘ wount of
thelr cost, and secondly tholr imperfect oporation. The patentes
has therefore devised & cheap but effolent means for fucllitatiog
hand ploking, and the same consists of gloves or o hand cov-
orings, provided with fangs, hooks, or alaws, by ot
may be mpldly removed from the bolls, To froe the

into & bag or basket, which is also
ploker.
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MERICAN CENTENNIAL, |
Wheolor & Wilsan Vietoriows ! Ny

WHENLIN & Winkox Wawing Maochines tri-
World, The Oontenntal Commisston have

0o Diplomas of Honor and
Nerit. Thix tv s double vietory, and the
FIIOD vt was [ the power of the Conten-
n".. !0 mlﬂ'o No othor sewlog machine
. & recounition. More than thirty of the
of h!l‘.!.h.-.‘ll Whin and other countries
competition, At Philladeiphia tn 1976, ax
IST0, a0d At Parls (n (%7, Wheeler & Wilson
A caroful, rigorous, and exhaustive

0 Judgos woasimously devided that the
lono: of thoso maehines desorved mare

~5

T

-:.:.:'m mnu'n: % only un attempt
. Read the following, which
Wheeler & Wilson'* as the Standard

Sewing Machine of the worid,

 [¥vom the Oftctal Report.)

&\YA}IM TO WHEELKR & WILSON, |
1 A Medal and Diplows for “Tho New Whnoler &

Wilson Sewing Machine,'" for the followlng reasona:
A Lock~stiteh Sewing Macking Wnaurpassed
i the fine workmanship of (ts paris, great origi-
nality, great WUty to differant binda af
A00rk Both in cloth and leather, beanty af stitoh,
wave and rapidity of motion, and letenenn

Al

2. A Medal and Diploma for **The New Wheeler &
‘Wilson Sewing Macline'* for Loathor, for
** Superior quality af work in Leather StiteAing "
[Exehange.

Buginess and Personal,

I'he Charge for Inwertion wnder this head & One Dol-
lara Line for each insertion. If the Notlee ex-
coeds Four Lines, One Dollar and a Half per Line
will be charged.,

w

7,000 1bs. por hour, Ore roduced In 0 tun Pulver
teer! Dinstrated elroulars. Farrelly Alden Pittab ' gh, Pa
culturnl Imploments nond Industreinl Machin.

Exportand Domestic Uso. K. H.Allen & Co,. N.Y.*

wno and Village Hand Fire Bogines, with hose

carriage and ditings, only $350, Seod for cuts and full
nformation. ¥, C, Forsalth & Co.. Manchester, N, H.

Grain Driors—Partios who use thom oxtensively
will plesse sond nidross to Hersey Brothers, cor, 2 and
E Strects, South Boston, Manss,

Magic Lanterns, Stereopticons, and Plotures for
Parlor Entertalnments and Pablic Exhibitions. Pays
well on small capital. 74 Yage [lustrated Catalogue
freo. Centennim Medal and Diploma awarded. MeAllls-
ter, M'f'g Optictan, 48 Nassaun St., New York.

Wanted—Lathe, 48 in. swing, heavy, short bed,
neow or good 2d hand, Hull & Belden Co., Danbury, Ct,

1,000 New Sewing Machines, Lock Stitch, hand-
aome and sttractive. Closiog basl wi
all or part for Machinery or Merchandise, D, 5, M, Co.

Danbury, Conn

Nolseless Exhaust Nozzles for Exhuaust Plpes
and Pop Valves, T, Shaw, 910 Ridge Av,, Phlla., Pa,

Must be Sold, and at o Bargain, for Cash—A
Steam Wagon or Motor, belonging to an Estate. Ad.
dresa J. H. Kenyon, Plalufeld, New Jersey, where it
can bo seen, or W, 8§, Comba, 5t, Paul, Minn,

Shop Stoves—Brazll Foundry, Brazil, Indiuna.

Boller Punch Lathes, 0 ft. Planer. Drooks &
Winebrener, 361 North 5d St., Phlladelphis, Pa,

Fire Hose,Rubber Lined Linen and Cotton,finest
quality. Eureks Fire Hose Co., 13 Barclay 8t, ,Now York,

Split-Pulleys and Split-Collars of same price,
strongth and appearance as Whole-Pulloys sud Whole-
Collars. Yocom & Son, Drinker St., below 147 North
a 4 St., Philadelphis, Pa.

At u Barguin—Centennial Exhibition Shafting.
Four lnes of 2 and 3in., complete. 6 1t,, 108 f¢,, 120
ft,, and 170 ft, A, B. Cook & Co., Erie, Pa.,or D, 9, 72,
Maohinery Hall,

For 13, 16 & 18 in. Swing Engine Lathes,
addross Star Tool Co., Providence, B. 1.

The Sclentific American Supplement—Any de-
sired back nuwmber cen be bad for 10 cents, at this otfice,
OF WIMOost auy news store,

Latest und Dest Books on Steam Engineering,
Send stamyp for catalogue. F. Keppy, Bridgeport, Conn.

D. Frisbie & Co. manufacture the Friction Pul-

ey—Captaln—vest ln the World, New Havon, Coun.

500 new and second hand machines at low prices,
fully described lo printed lats, Send stamp, stating Just
what you want, 8. C, Forsalth & Co., Manehester,N.H.

Patent Seroll und Band Baws, best and cheapest

nuse. Cordesman, Egan & Co., Cincinoad, Obfo.

Chester Steel Castings Co. make castings twico
8 stropg a8 malleable tron castings at about the same
price. See tholr advertisomont, page 301.

To stop leuks In boller tubes, use Quinn's Pat-
ent Ferrales. Address 8, M, Uo B0, Newmarket,N.H,

Wauter, Gas, and Steam Plpe, Wrought Iron.
send for prices. Balley, Farrell & Co., Pluaburgh, Pa.

For Solid Wrought-iron Beams, ote,, see adver-
unement, Address Unfon Lron Mills  Flcourgh, Fa.
for Uthograph, &c.

Solid Emery Yulcanito Whools—The Solid Orig-
nal Emery Wheel—otber kKinds Lmitations and Inferior.
Cautlon, —Our name & stamped o full on all our best
Btandard Belting, Packing, and Hose, Huy that only,
Tho bost s the oheapest, Now York Belting wnd Pack-
ug Cotnpany, 37 and 85 Park low, Now York,

M, Shaw, Munufacturer of Insulated ere_lqr
galvauic and Wicgrapb purposes, &c. 29 W Alth Bt N. Y,

F. 0. Bowoh & Co., makery of tho Tom Thumb
Telegraph and other clectrical mnchines, Liave removed
to 5% Water Btroot, New York,

Lathe Dogs, Expanding Mandrols, Steol Ch‘unpu,
&o., for M.l:hl.l'lllu. Maoufsctured by €, W. LeCount,
80, Norwalk, Ot, Bend for reduced Frice Liat,

Driving Bolts made to order, to necomplish work
ruqulrm.‘noud full particulars for priccs to U, W, Arny,
148 North ‘Third B, Pniladeiphin, Pa,

wer & Koot Pressos & ull Frult-oun Tools, For-
f.l‘:‘u”lg ‘\ku. Dridgoton, N.J. & C. 27, Mohy . Hall, Cont'l,

The “Abbe' Bolt Forging Muchines and the

Srientific

Houmlom Machi Bond Chroulars o
Androw mnv.lthﬂ.Mleu ::r.,xw Y'orl. e
“Dond Btroke' Powaer Himmer—rocently gront
Iy tmproved, incronsing cost ovar 10 por ount. lg!m ro-
Auced 0ver M por cent, Wall & Belden Co., Dunbury,Ot,
Stoel Castings, from one (b, to Hve thousand Ibs.
(nysluable for strensth and durabiiity. Ctreulnrs free.
ﬂxbl‘:'-h:hol Cnsting Co., Pitteburgh, Pa.

r Pre-u‘ Diow, and Fruit Can Tools, Hiss
.xlll;:. eor, of rm.:'nlh wod Jay, nmnmh.'n. S
d BEmory Whoels Muchi sond
uonllllou Ium;?. Hoston, :‘n&‘ tor m. »

{dnullo Prossos und J. new and second
Aand, Lathos and Maouinery for Pollehing and Bumng
metale, K. Lyon, 41 Grand Stroet, New York.
Diamond Tools—J . Diakinson, ¢4 Nassau Bt,N.Y.

Shingle, Heading und Stave Machine. Soe ad-
Yertisement of Trevor & Co., Loekport, N. Y..

Will G. W.,of New Haven, Conn., who
obseryed the shook of the Hell Gate explosion,
Lot un know (F his wiatoh was keoping New Havon
tme, and i, subsoquently to the explosion, he
uscortained the arror of his watoh --W. W, W, of
St Louls, Mo,, should consult un expert.—C, N, It
will find w description of & sun dial on p. 408, vol,
MG, Lo Wowill fod diveotions for muking Vi-

of Onnn youst on p, 185, vol, 80.—A, 11, will find diroo-

tons for soldering gun barrols together on p, 853,
vol. 81.—AL T Lo will find directions for annealing
Klams chimnoys on p, 42, vol, 26,—J. J. B, can wa-
torproof cardboard by followlog the directions
on p, 17, vol, 8., A, W. will find directions for
polishing gun barrels on p, 11, vol. 8.-E, B H.
will ind directions for lacguer on fron on pp, 243,
412, vol. 34.—M. G, will And directions for gilding
without a battory on p, 116, vol. 82.—J. R. B, will
find diroctions for making salioylic acid on p. 84,
vol, 2. <M, will find directions for kulsomining
on . 851, vol, 84~ H. D. O. can clean the silver
rims of his show cases by tho process described
on p. 251, vol. 83,—A. R. can use celluloid as asub-
stitute for wood In Inlsid work. See p23,vol.33,—
AT T will find wn answer to his query as to the
Qannon on & car on p. 273, vol. 82.—A. 8., who does
not give his nawe or address, will find that the
proportions of wagon axles are given on p. 290,
vol. 3¢ —I. R. C. will find a recipe for indelible
ink on p.129, vol. 23. A good recipe for a solder-
ing fluid is given on p. 251, vol, 28. For a coment
for mending chinn, see p. 379, vol, 81. Fora ce-
ment for leather, see p. 119, vol. 28. For a sliver-
plating solution, see p. 408, vol. 82.—-C. A, K. will
find directions for transferring prints to wood on
p. 138, vol. 30.—W. F. S. will find a full explana-
tion of the processes for refining petroleum on
P. 340, vol. 20,—F. B, will find a description of n
magnetic engine on p. 241, vol, 83.—J. A, 8. will
find full descriptionsof plans for lucing belts on
P 244, vol. 34.—F. N. P. will find a description of
the paper process of stereotyping on p. 863, yol.
30.~G. H. P, will find directions for bronzing on
brass on p. 51, vol. 33, For blacking brass, sce p,
862, vol. 25.—8. G, C, will find a desoription of the
century clook on p. 658, vol. 2, BUIENTIFIC AMERI-
CAN SurrLeEMENT.~A. P, H. will find descriptions
of sovernl fee machines on p. 40, yol. 35.—G. W.A.
should try somo of the anti~incrustators adver-
tisod In our columns.—J. K, will find dircctions
for putting a white enamel on watch dinls on p

107, vol. 80. For gold dip for binss, sce p. 118, vol.
83, For silvering brass, use the solution deseribed
on p, 408, vol. 32, For black surfucoe on brass, use
the process givon on p. 862, vol, 26,—0, Z, will
find a recipo for stove cement on p. 183, vol, 4.—
W.B.W,E T.H,J.C. W, J.8,J. G. A, W. D.,
C, 8 P.F, A. L. N, R, N., W. M,, and many
others who sk us to recommend books on in-
dustrinl and sclentific subjects, should address the
booksollers who advertise In our columns, all of
whom are trustworthy firms, for catalogues.

(1) F. G. asks: How do manufacturers
wake the stain with which they finish tool handles,
oto,, of & bright yellow? A, Use raw linseed oll
1 gill, drngon's blood and yellow ocher oqual
purts, nnd enough to color the ofl; mix togoether,
and rub on with a clean rag, Lot stand for8 or 4
duys, give n coat of the oll only, lay by fora
wook, and polish with a dry rog,

(2) N. P. M, says: It is an principle in
henting nond vontilation for vold alr to fall and
hoated air to riso; with this principle In view,
how can it bo possible that the higher ubove the
carth we go, the colder s tho air 7 A, The atmo-
sphore I8 supposed to bo about 50 miles in hight
and los o varlous strata of diferent donsities,
tho bonyiest noarost to tho earth, Thore (8 u the-
ur)’jllml thesun's rays aro not nocossarlly ohurged
with heat and lght, but that these phenomens
are genorated by the friction or union of sald
rays with the particles of tho wly or with grosser
matorinl objoots, According to this theory, the
denser the nlr tho grontor tho friotion, und vonse-
quently the groater the provalonce of heat near
tho surfuce of the carth, Hoeat, It Is true, has the
property of oxpunding alr, and through this
moeans thore nre continually ascending currents ;
but this aotion s lmited, for, belng soon deprived
of thelr hoat by the coolor steata they moot with,
thoy eventually find the position proper to thelr
patural dengity, Thoe same offect I8 observed in
the alr confined o s room; the warm alr riscs, is
eooled, und falls to tho floor, and upon belng
aguin warmod ropeats the course, Indood, by ob-
gorving tho bubbles of ale (o bolllog water, we
are furnishod with an ooulnr demonstration of
this notion.

What produces sudden cold spolls in our cli-
mute? A, The vhanges from heat to cold and
the reverse notlon, which are so common in our
elimate, aro no doubt froquently caused by tho
gront agitation of tho alr currents, whoen seeking
to form an equilibrium In the temperature of the
groat body of wir surrounding the earth. But

o Palmer'' Power Hamiuers & specialty. Wend for re
duoed prico st 8.0, Forsalth & Co,, Manchoater,N. H

American,

do not seom to be fully secounted for by this
onuse, when the alr sooms to glow with hoat; and
those may bo attributed to elootrion] and mnyg-
netle currents, a knowledge of the sotlon of
which wo have not yet fully mastered.

(3) M. G sska: s it proper to eall the cop
per wire onclosed In gutta peroha, that thoy used
in blasting at Hell Oate, & fuse? A, No, The
fuse Is the tube containing the oup nond & quantity
of some explosive,

(4) E. W.'T. says: 1. Is there electricity on
telegraph wires when all the koys oxocept one are
closod ¥ AL If there I8 o battory connooted with
the wire, the wire will receive u ohargo from the
battery oven If a key be opon st somo other
polnt on the line, There would be no gurrent,
bowevoer, unless the koys wero all closed. 2, Aro
telograph wires (on nocount of thelr connootion
with buttories) more Hable to be struck with
lightning than other wires of oqual hight? A,
No, notin the slightost degree,

(5) L. G, ask : Have the last observations on
the trunslt of Veonus beon reduced, so as to do-
termine the sun's parallax? A, We belleve that
two or three bave beon reduced ax un experimont
to soo what the result would be; but It was not
materfally different from that now used by tho
Bureau of Navigation, which is 588" as the sun's
mean horfzontal parliax.

(6) H, C. G, asks: What can I put in flonr
pasto to prevent (s souring and not Injure it¥ A,
Brown sugar, corrosive sublimate, and ofl of lav-
ender.

How muny gallons water does n 2 horse power
steam boller use per hour, at modernte spoed 7
A. That depends upon what kind of un engine It
18 supplying. In ordinary praotios, It would
range from 50 to 250 gullons.

How far from the reservoir can a steam pump
be situatod to work well? Can It work well at
315 feet distance? A, It can be made to work at
this distance, with n suetion pipe of smple sizeo,
carefully laid.

() W. J. M. asks: Will steam, passing in
Jets between the piston rings and cylinder of an
engine crease the cylinder? A, Yes.

(8) E. B.C. says: I have two cells of grav-
ity battery. How much will a magnet made of 1
Ib.of No. 10 copper silk-insulated wire lift? A,
You cannot lift much with two cells of gravity
battery, nor with helicez made of No. 2 copper
wire. If you wantto lift heavy weights by elec-
tricity, cover your fron cores with No. 14 copper
wire—using 150 feet—and employ a dozen of the
large size carbon cells. The horseshoe form is
best, with an armature.

(9) H. H. B. asks: What size of wire do I
want for winding telegraph magnets for a resist-
ance of from 1 mile to 127 A. The wire should
be copper, No. 3 gage. 2. How should it be
wound? A. It must be wound in layers, as close
together as possible. The best plan would be to
buy one already wound, as they can best be wound
by machinery and can be bought at small ex-
pense. 8. Should the wire be Insulated from the
magnets on which it s wound? A, It should be
insulated with silk.

(10) J. L. B. says: I have a short telegmph
line about 4 mile in length. 1 have 3 learnor's
instruments on different points on the loe. It
takes three cells of the Danjell battery to work it
My experience is that with a closed circuit the
battery gets weaker, or, as operntors say, runs
down. The batterles require cloaning and use
more sulphate of cepper and zino (thus the ex-
pense of battery 18 greater) whon olreult is closed,
I havearranged a battery ateach Instrument with
a switch, so that I can cut each battery in the
line and work it; then cut off the battery and
leave thoe line closed, groundod at ecach end of
course, and in circult fn such n way that an ope-
rator at either instrument can out his battery in
the line and work it, and then cut the battery out
of line and leave the Instrument in, In this way
we only bave clroult while working, that {s, only
half un hour or so each day. Which Is cheapest,
to koop up 8 cells with closed clroult, or 8 in the
way o which I am working? A, That would de-
pend upon how much of the time you used the
line. If you used It constantly, ono battory and
a closed efrcuit would be the choapest. If you
only used It oceasionally,the plan you have adopt-
ed would be the choapest.

(11) P. E L. asks: Are there any methods,
other than those lald down In works on naviga-
tlon, for determining the rising and sotting of the
moon? A. Thero are othor mothods, but wo
know of none bettor,

(12) K. T. says: There are four lithographic
pressos, resting on corks, at work on the fourth
tloor of u brick bullding, the rumbling of which
does not annoy the artists on the toor below,
Since thoy have been removed (nto the Afth Hoor,
they make such a nolso as to wnnoy tho artists so
much that they had to vacate the room. What
can be done to stop the rumbling? Deadening
the floor will be too expensive, A, Thore Is]les
wolght of wall on the ends of the floor Jolsts of
the Nfth story than on those of the fourtl, and
consoquently the vibeation of the foor Is groater,
This vibrution can be countorsnoted In u moasure
by dingonal bmees in the story below, extending
from the conter of the fifch floor beams to the
onds of those of the fourth story, provided that
tho uses of the latter story will porwlt it

(18) 1. E. asks: What slze of boller will it
take 1o run & small ongine, the aylinder of whiok
has o 1 ineh boro und 2 (nches stroke? A, Make
1t 10 Inohes in diamoter, 15 inohes high,

(1) G W K aska: How are turbine wator
wheels tostod? A, The ordinary method s to

moeasure the powor exerted by means of o frio.
tion brake, and st the same tme to note the

thero are ocomslons whon theso suddon ohanges | gmount of water usod, eithor by aotually mows-

uring It, or by observing the hight of the dis-
chirgo on # welr of known dimensions. Then
the aotunl harse power dovelopod, divided by tho
total horse power of thoe water that was used, ro-
prosents the efficlency of the wheel,

(15) J. M. W, naks: 1. Does nearsighted.
noss, tho oyes belng used properly and carefully,
Inorease or diminish with age ¥ A, It is apt to in-
orcase. 2. Do you know of any remedy? A,
No.

(16) O, A. L. seks. Hes light of itself nny
other color than white, or & bomogeneous color?
Or, In other words, are the different colors of
flamoes cuused by lght shinlng upon the smoko
which the burning materisls produce ¥ A, Rays
of light have various colors, depending, accord-
ing to the undulatory theory, upon the wave
lengths of the vibrations producing the light.

Why Is It that sllk s always twisted In an oppo-
wite direction from cotton or woolen thread? Al
HBecuuse in wik the separato strands wre twisted,
both before doubling and after,

How can I rulse 8 number to a three and six
tenths power by u short method without using al-
wobrn? A, Multiply tho logerithm of the num-
ber by 8%, and find the number corrmponding to
the resulting logarithms

(17) 1, 8. C.says: | wish to cover s long
line of steam pipe, to prevent loss of heat by m-
dintion, I have been wdvised to cover It with o
wrapping of paper, then o wrappling of steaw, say
two fnches thick, then another covering of paper,
the whole o be covered with some kind of cioth
to faston It, Anpother party recommends boxing
tho pipe In and filliog the box with ashes. Which
plun iy the botter 7 A, Either of theso methods
will apswer pretty well, the second being prefer-
able on some accounta.

(18) H. 8. says: lo your issue of August 12
you refer to a catamaran which vanquished the
New York yachts In a recent encounter. Can you
give us any idea bow und of what sho was bullt,
and ber size, safoty, oto. T A, The vesel referred
to was something like & pros, & form of salling
craft that Is noted for speed and safety. The
boat proper is like the balf of a parrow canoe,
and a canoe-shaped log Is connected, by means of
a light framework, to windward, The side to
which this attachment s made I always the
windward side, the sall being shifted frowm one
end of the boat to the other, when it is desired to
g0 about. See the first puge of this lsue.

(19) B. R. asks: When there is a steady
downward pull, the welght being suspended by
the end, and there being no jar, what is the
streagth of a rod of good malleable lron, com-
pared with wrought iron, rods belng of the same
size? A. We presume you refer to what is called
malleable cast iron. We bhave seen no record of
very rellable experiments on its strength. Pro-
fessor Rankine gives 48,000 1bs. per square inch,
making the result doubtful. Good wrought iron
bas a tensile strength of from 55,000 to 60,000 Ibs.
per square inch.

{20) E. H. F. says: 1. lam going to build a
canvas boat, and would like some suggestions as
to how to proceed? A, The process &s quite sim-
flar to wooden boat bullding, the frame being
made in the same mannor, and canvas being used
for sheathing instead of wood. The bottom
should be fitted with a light wooden platform. 2.
I want theboat to be about 11 feet long How
wide and how deep should It be? A, If you want
great carryiog capacity, make the boat from 4 to
43¢ feot wide, and 2 feet deep.

(21) W. E. F. says: The new Independence
bell placed in the old State House at Philadelphia
is defoctive (o tone. Many of the newspapers
have endenvored to show why a bell, twice the
slze of tho old one, cannot be heard so far. Wil
# bell of the same intornul dinmeter give as high
(or sharp) a note (all other things bolng equal) if
1ts sacll is 2inches thick, as will one whose shell
{5 1inch thick? A. Thoe thick bell will make the
most vibrations in a given time, other things be-
ing equal, nud therefore give the higher nute.

(22) D. K. says: A friend asserted that the
pressuro above the water In a stoam boller was
not the same in all places; and he cited an in-
stance whoere a number of steam guges had beon
put (In different places) on a large boller, thoy
showeda difforence of 6 1bs. prossure.  Was that
due to a diference of prossure. or was It cuused
by currents of steam through the boller? A.
Thero s some diference in the pressure at differs
ont hights, not on sccount of steam gurrents,but
because the prossure at any lovel Is that due to
thostoam pressure inereased by the welght of the
water and stoam nbove that level,

(28) E. H. L. says: Philosophers tell us
that sound travels at a cortain mte.  But do some
sounds travel faster than others ! Weo were ritlo
shooting tosdiuy ot u distanoo of 50 yuds from o
onnvas targoet. A lodge of roek stood T feet be
youd the turget. The sound made by the bullet
in plorcing the canvas was distinetly heard and re-
cognized, us well as tho sound of tho bullet suri-
King tho rook 7 feet boyond. The precise time
which elupsed botween the two above-mentioned
sounds steiking the cars we cannot glve, but 1t
was far too long to be In proportion to the dis-
tance, difference of distance belng only 7 feot.
It appoars to us that the sounds should almost
blend ; but at 500 yards distines, thore was a lapse
of thno of atloast Tsovond, This wus ropeatodly
notleed by diferent mon with diferont ritles. A,
This scoms to be beyond philosophy, as stated;
atloast wo canuot offer any explanation. 1t may
be, howover, that there are other cloments that
should be vonsldered.  Wo huve hoard the sue-
Oealyo sounds thnt you spenk of on several ooca-
slons, but were always able to acoount for thew
quite reasanably, If any of our roadors can furs
nish wny votes (o relation to the matter, wo will

Do glad (o hear from thom,




.\m the speed of 2 rowboats I8 feet long,

(24) W. H. arks: Would it make any dif-

one baving a stralght outwater and the other bav-

& cutwater inolining 4 inohes in 18, this being

‘the hight of the boats, other things being equal ?

A. Wescarcely think there would be any appreet-
ble difference.

(25) J. F. N. asks: How ean I remove the

scale from sheet steel ¥ A. With an emery wheel.

(26) D.R. W, says: We are obliged to use
water from & well for watoring plants. It forms
an incrustation upon the carth and the flower pots,
which, we presume, Is alkall, Can you recom-
mend anything which we can put into the water
to nentralize the alkall 7 AL It is probably a lime
salt. Try the addition of a little clean lime wa-
ter, allow to stand a short time undisturbed, then
pour the water off from the sediment.

(27) H. H S says, in reply to G. M. F,
who asked if plaster of Paris were suitable for
porous cells : Some two years ago 1 made several
colls of Danlell's battery, using plaster porous

cups, and found them to work very successfully.
Mealkmmm the cheapest I ever saw.
A If the plastoer cells are porous, they willan-

swer instead of porous clay cells.
£25) 0. J. says: Some time ago I saw an
Mhmmm&n‘ coffec as a
disinfectant. Tt would be very expensive, and I
bave for years been using coffee grounds after
the coffee has been extmoted. T dry them and
keep them for use. [ simply sprinkie them over
= hot stove or shovel of coals in the sick room.
They would be good for emigrant vessels or hos-
pitals, and might be used to greatadvantage in
the yellow fever districts at present.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

H.S. S—Itcontains no silver.—C.H.C.—It is
decomposed mica —C. P.—It is black oxide of
manganese.—J. B. H.—It is carbonate of copper
with shale.—H. W. 8. —~Both are sulphides of {ron,
No. 1 being pyrite, No. 2marcasite.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAS a0
knowledges, with much pleasure, the receipt of
criginal papers and contributions upon the follow
ng subjects:

On Aerostation. By J.J. R.

On Celestial Dynamics. By J. W. H.

On Mental Telegraphy. By J, L. M.

On Trisecting an Angle. By P. H. F.

Also inquiries and answers from the following ©

F.P.—H. H. L—V.—R. D.—W. C. K.—N. B. P.—

W.L—-W.T.—R.K.—J,C. W.

HINTS TO CORRESPONDENTS.

Correspondents whose inquirfes fall to appear
should repeat thom, If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, eto., will not be
published here.  All such questions, when initials
only are given, are thrown Into the waste basket,
as It would il half of our paper to print them all;
but we generally take pleasure in answering briefly
oy mall, if the writer's addross s given.

Hundreds of inquiries analogous to the following
are sent! “ Who sells the best dies and taps for
screw-cutting work? Who makes the best gas
apparatus for domestio use ¥ Who sells Centen.
nial bronze medals t Who makes the improved
zine white, described on p, 3%, vol. 357 Who
makes the best Incubators? Who sells the best
foe machine?* All such personal inquiries are
printed, as will be obseryved, In the column of
“ Business and Personal.” which is speclally set
apart for that purpose, subject to the charge
mentioned ut the head of that column. Almost
any desired Information can in this way be expe-
ditdously obtained.

(OFFICIAL)
INDEX OF INVENTIONS
Yo Wi
Letters Patent of the 'l;:lud States were
Granted In the Week Ending
October 3, 1876,

AND EACH BEARING THAT DATE.
{Those marked (r) are relssued patents,)

A complete copy of any patanut in the annexed Ifst,
neloding both the specineations and drawings, will be
urnlehed from tiis ofies for one dollar, In ordering,
ploasa stace the number and date of the patent desired,
and remit o Munn 00, , #7 Park low, New York elty.

Auimal trap, D, Conner L e
Asimal trap, J. Quigley APt adebbsssrre 12, .7
Axie boxes, making, T. V. Le lun : 192,900
Bag fastener, A J. Paltabert. ....oco.ciiiiriiinrns 1,7
Bale tle, L, K. Evans, N 142 510
Bale the, W, I, Mazeltine .o
Barbed fence wire, ¥, P 1111 192,40
Barbwd fence wire, C. A. Yoshurgh o iRLTN
Bartwd fence wire, T, A, Weber o VB 06
Barbed metallio fence. W. Il Glltman crrees 1O 01T
Baromater, K, C, Wagner 1=,
Ped spring, J. W, Wright 19,0
Mackbonrd rolber, 1), Jackson 1N
Blest furunee, ¥, i, Murray 1000
Blowar, A. J. Kilnginemith e
Book binding, Wabl & hmit, 192,57
Boot soles, chauneling, W. 8, Fitagorald e

Povta, erimplog nppers for, U, A, Wheeler. .
Boots, manufacture of, J. W Hateh
Boots, manafscture of, W, T, Martin

Boring mactilne, W, De Banno
Bottle stopper, T, A, Weber (1)
Box seraper, L, Balley

Hat-p 1

Chlmpey top, J. Hessler,
Churn, J. Brown..
Churn, Habbard & Sterling.

Chaurn, D. R, Nevitt, .
Churn, J. M. Roberts. ..

Coal, mnonmnx. M.
Coollng antmal charcoal, C. H. !lerm
Corn planter, L L, Haworth..........

Corn planter, H. J. Snyder...
Corsct, F. C. BDatcheller
Cotton press, ete,, W. M, Penniston ef al,..
Cotton scraper, L. C. Glllasple,
Cow milker, E. M. Knollin.....

Currycomb, C. R. Taylor
Die for press dyeing, D. C. Farrington.
Distilling oll. H. C. Rose............... v
Door cbeck, S, 0. Ball...
Door check, W. Casstll..

Bristles, eto., cleaning, W, F. Parks.
Packie, L. ORIt ...ccueicnncssrene
Buckle, Higlobotom & Smith
Bang eutter, J. Bowen......
Bung machine, C. Abel,
Butter worker, F. G, Wynkoop..,
Can, metallle, J. F. Drammond. . 5y
Can, self-openiog, T.J. M. Jewell....... e
Cane and stool, comblned, W, D. Taber

Capstan, W. J. Alrich. ... B
Car axie box, Jansen & lleteel
Car coupling, L. Fleckensteln,
Car couplicg, H. Sells
Car coupling, J. S, Willlams.
Car roof, H. Aldridge
Car roof matal, H. Aldridge..
Carspring, W. P Hansell
Car wheel, Allen & Pullman
Carriage step and shank, F. A, Sawyoer, 2.,
Cartridge-feeding device, G. P. Salisbury ..
Cartridge shiells, burring, Sallsbury «f al..
Case for bottlex, ete., G, Wilson.........
Chamber bucket, L, C. Batten....
Chandeller, Carter & Brown (r)

Earth sugers, operating, E. M. Hoagland..
Easy chalr and louage, Nichols & Cain...
Electric coupling, A. Ryder..........
Electric plle, J. Corpaux....cooevennnnns
Electro-magnetic governor, Sangster of al...
Evaporating liquids, J. E. Weaver..........
Extension chandeller, Browne & Carter.,
Eyeglass, 1. Alexander (). ..ooavaes o0
Fan, automatic, Ruben & Bradshaw, ..
Feod water heater, J. B. Mitten, . .....

Fence, portable, Martin & Briggs........

Foldiag chalr, F. F. Parker........
Food, preserving, Thoma & hﬂch..
Forglog borseshoe nalls, J. Mills. ..
Frult pleker, J. C. McEwen....
Fulling mill, B, Elckemeyer.
Furnace, hoating, A. Gale
Furaiture spring, J. L. Braoson.....
Furniture spring, Branson & Juergens
Game apparatas, 5. Noah..........
Gus regulstor, 1. Cook.......
Gate, automatie, E. C. Stephens
Governor, engine, R. W. Gardner,
Grain door, car, Card & Safford (r)
Hand corn plaater, F. Dyer..... . ... ..
Hand power for vohicles, L. B. Converse,
Harness saddle, S, E, Tompkins. .........
Harness saddle tree, S, E. Tompkins.,
Harrow and land roller, W.
Harvester, Clinton & Knowlton, ..

Hat frames, wiring, R, F. 5. Heath....
hine, R, Elck

Scientific Dmerican.

Scale beam, E. A. Rock
Ecoop, A. Button.........
Scroll saw, H. L. Beach
Sealing bottles, jars, ete., U,
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. 182,78
12,99
192,969
LR
1.7
192,50
182 6%

Sewing thimble, S, Chard.....

Shipe’ rigging, settingop, T,
-------- Shirt, 8§, Gutmann......

Singletree, L. Flatau ....

Spokes, trimming tenons on,

Stalk cutter, R. Wright (r)..

Stop watch, H. A. Lugrin .

Three horse evener,
Toy carrier, J. H. Adamson,

Trace fastener, E. N, Banks
Track clearer, J, t Green...

Fire bricks, compound, ete., J. Kiernan,, « 182,938 | Trunk, T. R. Dunham.......
Flowerstand, H. B. Adama.............. 19,7 Truss, W. A. Turner..
Fly trap, J. M, Scantiln.... man

Umbrella, J. H. Gumble.....

Ventliating mines, W. Grels
Ventilstion, system of, A. B,

Wagon brake lever, Engle &

Washing machine, Dickason

Water cooler, M. De Yonge,
Water elevator, T. H, Huteh
Weather strip, M. B, Smyth

Gillelan.. Whip, D, Avery .......

Windmill, A. W. Hall ,
Wind wheel, J. J. Kimball .

Bran-scouring machine, 8 O, MeMaster

P. Benjamin,
Du Bols

Hay and cotton press, Ward & White.
Hay and grain clevator, T. Powell (r).
Hay loader, W, H. Thurston..........
Heatingstove, G. W, Herrlek...
Hinge, O, B, Clark.......
Hoe, K. Warren, ..
Holdback, Robinson & Merrill
Hot alr fornace, H, Handall.....
Hydrant, Kupferle & White.....
Hydraulic Jack, etc., M. J. Walsh.
Ingot mold, C. M. Ryder..
Ironlug and pollshing board
troning apparatus, W,
Troning board, A, H, Wilson....
lamp, C F. A. Hinrichs
Lamps to Instruments,

Halsted

yer..

Window sereen, T. Nowell.,

Wood-planing machine, M,
Wood pulp engine, J. Chase

9,507 10 9,510, —~CARFETS, —J .

L IRCRRY * ‘ oy ' 9,506 to 9,551, —Canrers. —H.

9,557 1o 9,507 ~Canrers. ~E,

Lathe attachiment, T, KInney.......oooviivirvvnnrns
Leather-skiving machine, W, 8.
Loom stop motion, H. Carlon.........oois
Labricating ear axie, B, G, Martin,
Mall bag cateh, P, K, Curll
Mateh box, J.
Mateh machine, J.

Netting, Uhsse & Canfield, .

9,568 10 9,506, ~CanrETe, —J,

Sectional steam generator, L.
Seed cotwon gln feeder, C.F.
Sewlog machine stop, E, Cornerly...........
fewing machine feod, Willlams of al.........

Shade holder for lamps, C. Vottl, ..
Shafting.turning, A. Dwelle. .

Shirt, C.C. &£ D. W. Noyes...
Shirt and drawers, S. S, Gutmann....
Show care for spool sllk, W. G. Kelly
Slgn, A. W. Blllings ... ve

Spinning ring fastening. J. H. Sawyer (r)..
Spiritlevel. Buriington & Priest..............

Spring alr pistol, W. C. Cromss,,

Trundle hoop handle, J. J. mlcy

Turbine water wheel, Rose & Jennings. .

Umbreliss, attaching rings to, R.J. Gemmiil....
Upright planoforte action, G. ﬁ\ner .....

Vignetting printing frame, W. Boyce..

Wagon brake, W, E. Nash ...
Wagon Jack, A. N, Prico......

Watchchalin, J. J. Rohrbach ...
Water closet tank, H, A, Husugan .

Wheel plow, E. T. Hunter,...
Whitletree hook, E. C. Knuth

Window bead fastener, H, W, !llouon

Wire fence barb, M, S. Hlnhn....... veus
Wood-pluning machine, A, M, Nomnor ceeennes 182,800

9,57 1o 9,471 —~Canrems, —~W,
9,570, —Craan Box.—8. §, Weat, Behoenook, I's,
0.57, ~Hixors,—C, B, Clark, Duffalo, N, Y,

9,070, —~CanaxxLs, —G. 8, Collum, Hartford, Conn,
0,875, ~Sroves.—F. A, Magee, Chelvon, Mas,

9,676, ~DraorLETs. 4. O, Millor,
9,577 and 9,578, —~DECORATING Tll.—ll. Vun Campeon,

Ragor batk, f1. Acbow.........coinnnen. 1&d, 901

IS M8 | Regulator, furnace, G, C. Palne. . " 152, 7%

182,888 | Rellef for alr compressors, G, H. ur,num. nn 7.,

« WL | Rivet-heading machine, H. Ruddiek.............. l'ﬂ.ﬂl:l

« 1R.TH | Rooking chalr, F, MONE...oooviinriannis sesanswe BN

..... 152,59 | Roll for welding tubing, M, Blakey............... 18,79

182,798 | Rolling band fron, B, Lauth ...ovviviiiniiiniinnn, (LR

152,08 | Rolling horseshoe nalls, G, L. Hall,..... 152,90

153,58 | Rolling blank nut bars, H. Johnson ..., 192,51

152,569 | Back filler and packer, E. M. Whitney .. LA ]

& - R, o T 1 BREITRN: K B OO, oz sivacatVesisssavosvcssscns 152 .
192,053 | Sadiron grinding machine, J. G. Baker......... 182,

........... 1,91 | Safety pocket, G. Palmer.. .. covcevvrerrianninas V807

182,90 | Sash balance. W, Woodward, 192,
182,908 | Sash fastener, E. J. Hale....... s

182,78 | Saw bench, Rice & Murkland. . 192,
182,758 | Rawing machine, M. T. Boult soss 192,

o 152,92 | SBawing machine, circular, Hueber of ul ........ 192,90

M. JROOD. . vssvness
F. Renshaw .......
Seattergood,

¥. Hall,

L. H. )lerrlmln...j

Star braid, A. Moll...... bt R LGP
Steam boller scale remover, -l Riley.
Steam generator, G. T. Lauthlin (r) .
Steam heater, J. E. Weaver...........
Steam lubricator, F. G. Wisclogel,
Step and hub band, R. McDonald...
Stone compound, J. Kormann..,
Stone, dressing, W, J. Macomber. .

Street lamp, S.W. Squires..........

Studs, winding spiral, D. F. Briggs ..
Stump extractor, Balliet et al........ a
Tan bark, preparing, J. Sherman, Jr
Thill coupling, J. C. Hendry..... e
Thill coupling, Osborne & Alexander..
H. Spunaugle, .......
Time and combination lock, E. Stockwell.

Toy money box, J. W. Hoard. .

Snavely..

& Barrott,.

inson ..

. 192,509
182,7%0
LK
oes M3, 882
coene 182,857
seees 180,567
wes IRLK1D

M. WHEoX, oo, . 188,782
sdissansseansnasenssves ANR(EN

—_—

DESIGNS PATENTED,
9,000, —BAs ReLinr.—A . Carlowlts, Newark, N, J,

L, Folsom, Brooklyn, N.Y.

9,511 109,580 . —~Canrers, —O0, Helnlgke, Now Utreoht N, Y.
9,585, —~CAxDY Box.—J. Hirner, Philadelphia, Vs,

Horan, East Orange, N.J.
J. Ney, Dracut, Mass,

9,504 10 9,800, ~Canrer.~H, Nordmann, New York elty.
9,501 and 9,562, —Canrers. —G, W. Plggott, N, Y. oly.

M., Smith, Enfold, Conn.
I, Smith, Kafield, Conn,

Puliadelpbl

[NovesseRr 4, 1876.

Ho should also seo that the claims are so worded
a8 to cover all the Inventor was entitled to when
his patent was Issuod ; and it s still more esson-
tial that he be Informed whethor it is an infringe
menton some other existing patent. Partios dosir-
Ing to have such searches made can have them done
through the Sclentific American Patent Agenoy,
by giving the date of the patent and stating the
nature of the Information desired. For further
Taformation, address MUNN & CO,,

¥ Panx Row, New York.

Advertisements.

Tnslde Page, onch tnsertion - - - 73 cents a line,
Back Page, each jnsertion - - - $1.00 = line,
Engrarings may Asad adeertisements at tAe same rate
per line, by measurement, as the ietter press. Adver.
tisements must be received at publication ofice as early
ar Friday morning to appear in nezt lavue

AXY I'Ersox of un!l-nuy Intelligence can eamn a Ly
by canvasing for The luu.u.n:\tcrklyn thp::l‘cgg
is not necessary~the only requisite betng, as in all suc-
cesaful business industry & cuergy, Send ror particulars.
Address CHAS, llHAnALn_n\\.nm 2. N.Y

GENTLEMAN out of business, having about
$30.000 to Invest, wirhes to amociate himeelf with
u "udhmhl'dlton(l?:c's:' re from $10.000 to §50, 000 1n -

capital cou vantageous! o
dress CAPITAL, Box 255, Boston, ll:o'o'mﬂo," s

and Nelf-
ThoseVar:

Apans,thoug
URITY, C0-

{00, Are un-
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}u Kurope or
or 1
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Makors also of the Daxsle
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Send for Circular and Descrlp
Price List.

“LEHIGH EMERY WHEELS

are In every way satisfactory. nud tor our an-
n’cr bﬂler lhu':‘ an olber:, Pﬂm

* EMERY WHEEL G o Weisvort. Pa.

l]anhur Drill Chieks,

N ew—le'le—Pattern

37" GREATLY IMPROVED-A LI CAST STEEL, 38
PRICE REDUCED TO $8.00.

Sold by all dealers In Mechanic's Tools,
THE HULL & BELDEN CO., x;mlm

ECRETARY WANTED-TO MANAGE THE
12 ¥ ey Sraes e ooy, e
uluol'-y'. Teferences. and salary expected. m:
YETS or DRAWING INSTRUMENTS 5 to

JAMES W. QUEEN & CO.,

o924 ct.gn?sc.. Philadelphin, Pa.

JM.CARPENTE

munc-rmlg&‘?;‘ IRST, &n.fu TAPS AND
RO AN £ 0 ) M v Worcema

‘orcester, Mass,
BIG PAY ’?«-rm FAYL0R & CorCleveiand.o.
8200 o T  Coor s ’l‘leh Av..cm'
R
DOYOURo">-DNN PRI

Sdf-l ‘Preu.lc
m M

IOI'l'oﬁ #I\"i‘l
Todd & Merty Ma.ohlne Co.

Pa,

Microscope, E, Gundlach........ 152,910 WERway. it 7

Middiings, separator, A. Hunter........ 183, 24 ' . :

)lul‘dlnu u';h l.‘m plpes, J. G. Otiver..... 152,081 0,67 —BrackLers . —J, Wilkinson, Mount Vernon, N, Y.
Mortising ehitsel, B, Colo. . .covviinns o0 12,6

Mower, H. Palmcrante. ... g " yem| (A copy of any one of ‘-:‘::Q.“oomn :"'-l]":'ll:.h']
Mowing machine, B, DOton. .. .c.vusersesririiris 192, w07 | remitting one dollar o Mu 4
Needlo bar snd eylinder, ete., J. Heginbothom, 18,6z | York cliy.

SCHEDULE OF PATENT FEES,

Nut lock,. B, W, Davis (r)
Ore washer and separstor, G, Landor, ......coees 152,764 | On each Cavest........ TR T I
Oraamentiog metal, ete., G. T. Clare........... 152,748 | On each Trado mark........ eSpebresntnstaitseensh s
Paper-cutting machine, W, T, Shaffer 152,064 | On fling oach spplication for & Patent n’ yoars),. N ]
Parior skate, W, Lookwood............ 152,555 | On Laening each original PRIOBA. . oooviinmisseeniessss 090
Patterns, drafting, Steiner & Lass 162,94 | On appesl to Ilumlnn—h-mmt..
Pigeon hole for papers, J. C. Wigent 182, 709 | On appoeal 1o C {as! of I's
Finraek, C. Miller.......ccooonininnns 12,042 | On spplication for Rolsus, . ...
Pipe cutter, J. Ourran., Feaddsadgavdesrans 190,500 | On N1 & DISCIAIMEr. . oovoiiriiiiis
Pipe for hot alr furnsces, W. 1. Drummond, 102,000 | On wn spplioation for Dosign AN yoars), .
Pipe vise, J. B, WiKinson......, 1M1, 780 | On application for Design (7T yonrs), ...
Pitman for harvestors, J, D W rium 1M1, s on-pplluuon for Di nmmn M VORPR) covieeiianions
low, A, Kchuets sendawsnads 153,08
Poekeat ook Jock, K. Balinopp 18,961 THE VALIDITY OF PATENTS,
Pollshilng machine, J. Juhm m 152, 530 We recommend (0 evory porson who I
Fontoon for raising vessels, . Yostar, 1.8 | yhout to purchase & patent, or about to com-
Potato digaer, A, Favress A mence the manufacture of any srticle under a
A g L oense, to bave the patent oarofully examined
Pamp, 1. G. Whesier 15,9 competent party, and to have a resoarch
Ratlrosd rall Joint, G, Palmer 1.2, e by & y

» mado In the Patent OMoo to see what the condi-
Nallrosd switeh, C, 8, Bastright (LA T
Rallway tle, L. B, YOO ...covcvcrvervrasronsnssney 1.,m tion of tho art wis when the '“" was issued.

PR

RAIL“OAD lnumm & CAR Bm
LR
t'&?.g' Wﬂ ston, Lee Co. lows,

Salosmon on Salary only. M
g\:X. ‘a:.:.'nom%\"« ;
Au.
i %&Mm&

S

LLE(,‘TRIO NELLS, M TO $0.~AMATEUR
o




NOVEMBER 4, 1876.]
USEFUL BOOKS.

Beokott.—~A Rudimontary Troatise )

Watches, and Bolls, llmn'. s oo Inoh..nml
e Konnloh,~Diots. A Pncuul Manual of Chom
la,l.Al rlll and ‘AH‘)‘lhl-.ll l&pldﬂl 10 the iwnuln
ron, Ill .‘7 uquﬂ..‘ 'ol' mu'ta
Hughos,—A 'huunon Water Works for uw llup-

ply of Cltlos and Towus, 13mo.. . X
ughes. A Troatise on Gas Wnrﬁl lnd llw I'n\h
uuo( Mannfactaring and Distributiog Gas. 1imoe $1.78
Kinslay, — Self-Instruotor In  Lumber Burveys
WMBisvirenvaine e ARevesHiny | PR
Koboll.—~Erin. Minoralogy Simplified. A Shoet

Method of Determinin i Clasaifying ML 1, b
w oAns &ml\lmple (Jhu'nl‘u':l lu:-::mz:u:u l::":m.“-ri

lnlal.—‘l‘ho Connruouon of MUl Dams,  Dlus
RIS TG s vucravoesonnss coeanninaressessesesd N R

Neville.~Hydraulte Tables, Coefliclents und Fors
ulw, for Anding the Dise o of Water rmm llﬂﬂc‘&
otohes, Welrs, Fipes, and Mivers, {‘hl

Nowboery.—Gloanings rrom Omummw Art In

::ury Styte, Ulustratod by 100 exqguisitely drawn l".llr-.

Wb e Ny ynsuprEs A R P A R p w

§™ The above ur any Of our books sent b mlll froe
Wl postage, at the publlgnlluu price, !

Our now and onlargod CATALOGUE OF PRAOTICAL AXD
BOIENTIVIO HOOKS Kow, SV0, —sent freo Lo any one
who will furnish bhis adiross,

e Wo are now recelving and koeplng In stock the
WOM Important ENOLISH AND AMERIOAN SCLENTIFIO
Books as they are published,

HENRY CAREY BAIRD & CO,,
INDUSTRIAL I’rvu.unu-. POOKARLLERS AND [XFORTERS,
0 Walnut Street, Phlladelphin

NUTICE. Wao have um
argest and boat  seliling
Buationery Puckagein the
Workh It contalon )
slivals of mpm 18 onve

mcll penholdor m:lu)un pen and & p wew o L Yaluable
Jowﬂry Commpiote satple pack L with elogan b gold plated
sleaye Imuom A Indies’ fashio v“‘nhln hnlt st &?J‘M
"\Vl‘ canta. packagos, w 1h assor LL B
ity "r.. g:lu "v!l Mrent l,wr WikteA fron to a1l Agents
BRIDE & CO., 760 Brondway, N. Y.

TOELECTR A“m ‘“"KLBRH. AND

IA'ITRRIKS. UlKMlLALs A\D )IATEIIIALR
ction lur \le&cl.

anls er sl
e lud ll r l’htln TUO)L\S HALL, Manufac-
nﬂ‘tc Ele " lﬁ'om flold Street, Boston, Mass

llhmlod (.nuloluc unl freo.

GEORGE C. HICKS & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIRE BRIOKS, &,
€~ Terca Cotia Pipes of all sizes.

OR SALE~VALUABLE PATENT RIGHTS

of a Safoty Serew Steam Platform Elevatorand of a
osom Starching Machine for Steam Laundries. Can be
scen atthe Unl States Internstional exposition. Also,
one third Inhmt fn Ptautz’s Steel Truss Extension or

Fiyin or tull lculars, address
‘rxu“l'kuonu. Market 5t., Phlladeiphis, Fa.

: TCHES &'~
L0 ELEVATORS.

VOLNEY W.MASON & CO.PROV.R.I

At Centenninl Exhibition, Maschinery Hall, D, 9, @,
Also atentrance to Pump Annex,

OW TO MAKE SPIRAL SPRINGS. By
- Joshua Rose. With three engravings of the tools,
“which are easlly made, and complues 1cal directiona
sfor working, lueludl Temper! Price
10 cents. Contained In Sciex C AMERIOAN SUPPLE~
mExT No. 2. To bo had at this office and at all News
.wm mrounom the country.

LEHIGH EMERY WHEELS.

Send today for circular,
L. V. EMERY WHEEL CO,, Welsaport, 1"

00 SCREW-CUTTING FOOT LATHES-
« Foot Drill l‘rﬂu-u Send Tor Circular to
. L. SHEPARD Llnclnnnll. U

Gardiner's Pat, Cenmg § Squaring Miachaet

L
R. = STATE & CO., Springfleld, Ohio.

ATER SUPPLY FOR TOWNS AND VIL
LAGES, By Clarence Delafield, C.K. A conclse
and valuable Heport, showing the Cost and Merits of the
Various Systems—Discussion of the Holly System, ita
Merits and Defects—The Heservolr System, wilh Pumps,
Const, and Ad\unueo—un-ulu Obtained and rcunomly
of Use of Various Systems in Different Towns, with
Names and Duty RHeallzed, Facts and Flgures to enable
Town Committees to judge for themselves as Lo the sys.
tem best nm-'d for thelr wants—The Beat Sources of
Water bn{l ~Water-Bearing Rocks—Artesiun Wolls,
thelr feasibll l{ oxee lt‘nw. and cost of boring—lmpor.
tance of Pure Water—How Burface Water 18 Rendored
llllpurl‘-—-(,ul( of Water Plpes, from 2 to 12 inches dinmo-
ter, for Towns, Including laying, sl labor, materials,
*u--n. joluts, oto, —Estimates of Income and Water
tates for auprl( of 1,000 Bulldin, Price 10 conts
Contalned {n SCITENTIFIC AMERI AN SUPPLEME
No. Zi. To be had at this Office and of all News De

$ WATCHES. (.'huput in the known

™.

world, Sample waleh and outfit freeto Agente
roxwm....uuu.coum*rakco ,Chicago

1‘0\' NOVELTIES Wanted—Will buy urmnuuru;
ture on mginlly Addrew ITA WES BRO'S, Toy Noy-
elty Turning Ill-. Muuruu(un. I|rndtord Co., Pa.

: i MARDTE PADDLE BMODNED sed
43 ?&

Boilvrs 1or driving Model Blidu
Wh ol Steamboats of from onoe
to ten feet Jong: also Maring
Berew Englnes and Bollers for
ariving Vow-Boats or sl 10

Ly lmlnnnlu wardinlength, ¢
- tings, par iy nnis
\" o ready for usm,
thataspos d of from
cnty miles ‘n rhourcan
ba easily ohtalned. The Engine can e quickly detached
from the Yacht or Bout. and 18 then sultable for Agricul-
tural, Domestic, Mechanieal, Commercisl ot Amateur res
ajaleements, wiien smnll power only 1s neodad. (& ad

Beroll Work Desiguos froe nu recolpt of Stamp,
e EO. FPARR, Butfulo, N. Y.

7’

pmull lluulnun.

DRAWING PAPERS,
MATHEMATICAL INSTRUMENTS, |
Ao DRAWING MATERIALS or ais KINDS, .|

lu)lnuN oy NEw Youx

il P et

Scientific American,

EAGLE FOOT LATHES,

With Boroll and Clronlar Saw Atiach.
monts, 8lids 1tes, Tuoll ‘c..-lmmunll
nking Lathes, Motal & fand | nun
Lost duslgns, superior Onls
vioen. Our new Ustalogue desor|
1088 and evury Lool nec for uuAn-
alour or Anlu' Send for g,
CHABE & CO,

u AV Liberty M, New York.

O XL IFNE
COMPOUND
A SUBSTITUTE FOR OIL.
FOR LUBRICATING
MACHINERY.

Wikl save %0 por cent, OULIENE « OMPOUND CO.,
#Uold 5, New York

HMOW MADE IN
Older, Wine or Sorgh cu' IR L S
e Or 14 wl dar
por, lnd add. iress v um . o % Aulnx 'ml. u..:" ]

ROSE—BUDS IN WINTER

Kron, , o Iy propared for fall plantl . m
g“, p.-tp-k! jvc " um‘

quiek b """f :m'.rl-ly
uuu

-‘::hﬁ:‘:,:'s&.}u une ;\"-u' r-m‘hun
T ‘a“’"' ’%

B0 RO WELS,

a GUITERMAN, BExport and Commission Mer-
A Je ohant. 2 Fountain Cours, Aldermandury, London
New York Office, tiuiterman Yros., 654 srosdway

of attention to Introduce Merchandise, Patents, cte.,
in any Mol Kurope,

OR SALE~In lots to suit, 2,000 worn out bright
E cu?:l:fg S:‘w-. At de r 1b.; ‘ollml)l b‘&l‘n .uiuhullot
- 3 nds of Be

and Steel, uluumn a muhxru Me. l'mu::l’lo'::

BLAKES PATENT
Stone and Ore Breaker

Crush es all nard and Brittle

-a.‘
Addn- ll.All LBUSHLH
New mnn. Cou.

FINE TOOLS AND POOT I.ATHEB
Screw cottin nd plain Foot Lath

Lathe, $15: and Dies, Twist omu (‘buch. Bm-ll
Saws, Stubs' ‘loou and Steel. Send for com lcu lluu
trated Catalogue. JACKSON &

6 German St., Bdumon. "Ma.

WE ENAME L
inFINEJET BLACK every varietyof turned wood wark
parts of machinery, casting’s;tin ware and sther mnetal
work ENAMELED JET C2005.in dr
AMEIRICAN ENEMELCD IT Wanntw

etalmede Lo o
RONWIDENCE

(4 nlln M) :
STEAM PUMPS.
FINST FRIZES, VIKNNA PARIS, NEW YONK,
BALTIMORE, BORTOK.
Send furclnulu u! num y-wnlm tmmnv-mrnu
THE NONWALK 1HON wull‘t
south Norwalk, Coun

Last Chance.

Buy vour Tickets
Now!!

DRAWINGC POBITIVELY

Thursday, Nov. 30th,
OR MUNEY REFUNDED,

A Fortune for only $12.

Tun A’b’.\"rl CKY CASH DISTRIBUTION €O,

suthorized b clal act of the Kentacky Legisisture,

for the bene lu the Fublic Schools d

will have the V\r‘l of thelr ullv- ul Un

(’\ (ll IIAI in the (' Pl.

fhuvuuy. Nov, 1'('.4 «m which we f.-

son lhry -lll distribuie Lo the llckd holders the lme

mense sum of

600,000 !:

Thos P. Porter, LEI .J"vml?{:. Gen'l Manager

r"l'll‘ ':,

e

£} - E
-l B aINE

FOR ALL PURFONEN,

- Io, durabiie, and effective
‘Tm MIAWBODL M Y6 (0", 16 Peart ﬁt"u v

oTIB’ BAFETY HOISTING

Machinery.
No. mumuu‘u”ru« LfOMK

BRON, & TO

The best wheel we have ever had

The "(a{ mn-‘ our sawer perfect satisfae-
Kmery eols | gon, " Hannisnune Can Co,

LEMIOM YALLEY EMERY vnnn co,,
elsaport, I'n-

n A( l”"l’l(Y ()l’ lul’ll‘lVBD ”’TYI ¥S FOR
waking BHINOLES, l“’.Al KO, sad STAVES,
ao GUAGKE LATHES for ll\l“l; HANDLES. Bele
wakers of l‘-o st n'n‘lv and Heading Nawt Ma
chine. Address THEVOR & OO, Lockport Y:

The HMOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUY OFF REGULATOR

\‘u BALANG .Axkl.l

THE BES MOSY (CONOMI\.AL !NCIN[ MADE

Thed G.HOADLEY CO uwmric: MAS

ATATE weing v

STEAM ENGINES FOR SALE

1 offer the following very superior Todd & IM l.-
oes for sale &t cmu{ reduced prices: One L

TID) ae TEll, one 11k, oae 103, one I,

5o 5110 on legy, obe fxid, portable one XM,

ting ; all Aret clase and entirely sew. Als

kinds of Boflers. | will slso farniad

cifications asd estimates 10r all kKinds of rope and bag-

T h Y. Send for descriptive circular and price

"ho.e ucxeu. lu luhu. ; Quarters

'I'klcu.
Tickets, ua)
(\b ., (mnckm at '“‘

'hao Hon. B, H. T &nm of Frankfort, the eatire
Board of City Coun lmn. the Hon. Alvin Duvall, late
Chlef Justice of Kentucky, ounr distingulshed
citizens, together with such d oD A
the u&n& holders present may dul(uu, will superin.

wing.

1he payment o(flﬂn to owners of prize tickets s u—
sured. A bond th heavy pepaity and w‘gtotid
1y. has been cxotuxd to the \.om.ul'fd 4 oaucu
which is now on record In u-u s Oftice of County
Court at Frankfort, swlject fo inapection @f any one,
Mis is & new feature, and will absolutely secare Wie pay-
ment of gifts.

The Lehigh Emery Wheel |:

has given ne entire satisfaction, dolntu much work In
same time as any whoel of same grade I ever used, and
lullnx. by actual gount of time and wWOrk, tAree times g
or'r Royxns Forp Irox Fouxosy, s,
Llumu VaLLey Exeny Wuxet Co., Welupon. Pa,

Wood-Working Machinery,

Such as Wood'oru: Planing, Tongueing, and Grooving
Machines, Daniei’'s Planers, Richardson's Patent Im-
proved Tenon Mnchlnn. Nonm:fn‘)lonldlu. and

Saw Machines, ana Wo T Machinery gene-

rally. )unuhclun-d "
WITHERBY, RGO l RICBARDSON.

2 Sallsbury Street, Worcester, Mass,
(Shop formerly ocauplod by K. BALL & CO,)

SHAFTS.PULLEYS HANGERS
COUPLINGS ETC.
Lu Stock, and for Bale by

WILLIAM SELLERS & CO.,

Fhiladoelphia, and 7 Liberty 8t., New York.
Price lists and pamphlets on application.
Male or female. No capital.

360 A WEE Weo give Steady work lbll will

bﬂng you $240 a month at home day or c\renln Inven-
tors's Unfon, 17 Greenwich Street, New Yor

BRADFORD MILL OD

Bucesssors o Jas, Bradford &

MANUFACTURENS OF

Fronch Buhr Hllluonol,

Portable Corn & Flour Mills,
Machi

€/ PRICE-LIOTH SENT ON APPLICATION.

P. BLAISDELL & CO.,

Worcestor, Mass.,

Munufacturers of the Blalsdell Patent Upright Drills and
other frat-olaas Machinlat's Tools,

Steel Castings,

From % to 10,000 Ibs, welght, An invaluable substitute
for expensive lunmmu. or for mflleable lron castings re-
quirin xvul -(rrmnn rk-nd for eircular and price list
i EIt KL, CASTING COMPANY, EVE-

H’PI(BE’I‘. l‘llllu\ l)Kl.l‘lllA PA.

¥ o el
l s

Small Tools of all klml- also GEAR WHEELS, parts
of MODELS, and wa srinls of all Kinds. Castiogs of
Hmall lulhn Eugines, Blide Rests, &c. Catalogues free.
GOODNOW & WIGIHTMAN, 2 Cornhill, Boston, Mass.

VW VODWORTIE SULFACE FLANKRS HS $135. Vlabors
snd \llh hers, 0 B, U, HILLS, 51 Courtland
street, Now York

A MOUNTL ~AReOW wallled avery:
whaore, HBusioess honorable and fire
olags. Partioulars sent free, Addrese

I WORTH A OO, AL Loule. Mo

o B0 Dest Bolling articles In the World
One Sample firee, and an order \uod
for $5.00, ATKINSON & CO., 2 Clinton Place, g

We will stare yuu o s ousine
oan make M0 a weoek without o

NO
MONEY Xl SuplyCora Bowery s
WHIPPLE'’S
Patent Door Knob.

Awnrdoed s Bronse Modal st the Amorfcan Tnstitute Falr
for 1674, Thoe Judgonssy! ** We conalder thls method of
funwnln{ DOOIKKNONA & groat Improvement over any-
tiing yot Invented for the purpose, as it obviates the uie
of #{d6 sorews and washers, and can be re ul-ud o sult
any thicknoss of Doors,'* ‘Wond for Clre:

THE FARKER & \Hlll'l'l.l (,( MPANY

Wost Morlden, Conn., oF ¥1 Ctist 8., N, ¥

m Ex
Lette
RENTUCKY CASH Bl.s TRIBUTION covﬁ Ve

Address C. TODD.
10 Barclay Bt., Now York, or Paterson, N.J.

ARYARD UNIVERSBITY DENTAL
SCHOOL, The nou ‘ur of this school begine
nn er the new plan 1¥56, and ends June 7,
with & recess of ou -nk st Christmas snd ssother
I. “e The teschiog s consecutive through »
course of two years, Lhe struction of one year not
belng repeated 1o the next; thst of the first c-r l-e.:i
jdent with that of the Harvard Medical
by the same Professors., By this plan, the smount of
(oetruction gives s double L of any other strictiy den-
tal school, and st slightly Increased cost. For laforms.
tlon, sddress THOMAS N, CHANDLER, Deas, 22 1re
wont Street. Boston, Mase

I HE UNION IRON MILLS, Pittsourgh, Pa.—

The attention of Lnauun and Arclitecta ls called

to our lmproved Wrought-lron Boams asd Girders (pat-
!ll.dl is wiich the oonnud welds between e

and Sanges, Which have proved 80 objectionable ia the oid

mode of masulfecturing . are eatirely svoided. Weare pre-

pared to faraiab all sises st terms & favorsdie ss can be

obtained elsewhere. Yor descri uu%.uaﬂ
Carnegie Brothers & Co., Union [ron Mills S

All communications, onlon for Tickets, an
tions for Agencics should be sddressed o

P T

or . W, nnmow & CO0.,
General Eastorn Agents, 710 Broadway,
New York

“LEHIGH EMERY WHEELS
have given us the mlul satisfaction.’” Rarumoxs
srove Woxxs, Alba u.muu uu.u EM-
R WHEEL COMPANY, wcu-pon.

SPARE THE CRUTON & SAVE THE COST,

Driven or Tube Wells

furniahed to large consumers of Croton snd Ridgew
Water. WM.D,ANDREWS & BRO., §1f Waterst, N T
who control the patent for Green® s American Driven Well

| Prizo Plcture seat free! An
The TO].I Gate! freaious gem? 30 oblects to
find! Address,with stampE. C. ABBEY, Buffalo N.¥

Boult’s Patent

Reverse Motion
Paneling, Variot
Mouldiag an
Dovetalling
Machine
cuts Panels o,
ny design or
style of mould in
the solld wood
with neatnoss
and dis ncn In

'y
Shnpcr. lsd o
and S¢ rui
Moulder
Does geners
Dovetalling with
thick or thinm
stuffs. Stmple,

o Scnd tor Pamphlet and
g SAm leo

ariety Moulders
mad o lo order. and” warranted

by the
CHINERY CO,,
attle cn}lch.

T PAYS to sell our RubbersHand Printing Stam
Terms free  G. A, HARFPER & BRO., Cleveland,

Pond’s Tools.

EV(H\B LATHES, PLANERS, DRILLS, &e.
Send for Catalogue, DAVID W. POND, Succemor o
LU(.lUs W. POND, Worcester, Yass.,

M A CHINER Y
C()LD R()LLI\D m lhﬂ lm("?(a PU Ll.

PLINGS, BELTING TA\' ITE EMERY \\'ll

%D GRINDERS, IN 1‘
ORGE PLAOE
121 Chambers & 108 eade B Now ¥ avk Oy

Planin & Matchl.ng.

[ESTABLISHED 1848.)

Mum & Co.’s Patent Ofices.

The Oldest Agency tor Soliciting Patents lo the
United Ntatos.

THIRTY YEARS' EIXIPERIENCH.

MORE PATENTS DRave been secured f2rough this
agency, st home and alroad, than throagh say other Iz
the world.

They 1oy 88 thelr naat 8 COrps Of the moet ex-
perfenced men sa examiners, specificstion writers, sod
draftamen that can be found, many of whom Bave deen
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
acives of Munn & Co.'s services In examining whelr in-
vontions and procuring thelr patenta.

MUNN & CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spe-
sifications, and assignments, sttend to dling applications
{a the Patent Omice, paylag the government fees, and
watch each case step by step while pending defore the ex-
aminer. This ls done through thelr branch office, corner
¥ and Tth stroets, Washlngton. Thoy also prepare and
fle caveats, procure dealygn patents, trademarks, and re-
[asuos, attend to rejected cases (propared by the inventor
ur other attorneys), procure copyrights, attend to lnter-
forences, give written opinions on matters of Infringe-
ment, farnish coples of patents, and, io fact, attend o
svery branch of patent business both i this and ta for-
slgn countries.

A special notice 1s made In the SCIENTIFIC AMERI].
CAN of all inventions patented through this agency, with
the name and reald of the pateat Patents are of-
ten sold, In part or whole, L0 persons sttracted 1o the In~
ventioa oy such notice,

Patents obtained in Canada, England, France,Belgtum,
Germany, Rusals, Prusaia, Spaln, Portugal, the Britlsh
Colonles, and all other countries where patentsa are
granted, at pricos groatly reduced from former rates
#end for pamphlet pertalaing specially to toreign patents
which states tho cost,time granted,and the requirementa
for each country.

Coplea of Patents,

Persona destring any patent issued from 188 to Novem

por ¥, 1567, can be supplled with ofelal coples at rea

Mouldln‘f Re- u' roll
s and General Wood: WN“H Machine
JOHUN B 8CﬂHNLh 8 BONS Altcawan PK " .

Sena for Uataioguo. 181 Lioercy 8¢, N. V. oty

LEHIGH EMERY WHEELS.

Sond today for t‘ll’L ular,
o Vs IL W, CO.. Welssport, l'n.

AP AN INT :

OLD ROLLED
SHAFTING.

The fact that this nmn‘ has 75 per cont Kreater
strength, & doer Ania nd I8 truer to gage, than ?

hy
other Inuse,rondors it undoub(rdly the moat wunnml

Wo aro also the solo manufacturers of l.bo Llnn IK;
COLLINS' PAT. COUPLING, and furnish ¥ 'u
0t0,, Of the moat APProved uvl ™ Pﬂce‘ 1) Ilod on
'Wﬂ“-‘l!on,ﬁ) Sod Lo ﬁ Hu df

Ty Stroot, nd an lnl Avonuu ttab ..
19 8. Canal Htreef, Chl 11, and uhnutlo"w'u

121 Chambars bt N, X

ble cost, the price depending upon the exteat of
irawings and length of specifcations.

Any patent lssued since November 37, 1847, at whioh
time the Patent 0o commenced printing the drawings
and spocifications, may be bhad by remitting to this of-
oo N,

A copy of the clalms of any patent issued alnce 1588 wil
be furnished for 8l

When ordoring coplos, please to remit for the same s

Above, and scate name of p e of tay
aad dato of pateat,
A pamphl intog full direct! for obtatning

(United States patents sent free. A  bhandeomely
bound Reference ook, gllt edges, contalns 18 pages
and many engravings and tables important Lo every pat-
outoo and mechanio, and Is a useful handbook of ref wr
snoe for everybody, Price @ cents, malled free.

Addrom
MUNN & 00,
Publisbiors SCLENTIFIO AMERICAN,
47 Park Row, N.Y,

NRANCH OPFICE=Corner of F and Tth streoty
Washington, D, ¢,

Al B S
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Advertigenents.,
s tta e A,

Engravings may Aead ommmmu tAe same rate
per line, by measurement, as the letter pros. Ad:
pertusemients must be receirad al publication ofoe as
carly ar Frulay mornng to appear (n werl (svue.

THE ENCINEER'S FRIEND,

on mll o the sonstant oare and watehfulness

qui e where oven speod s required.

g‘n Inmnlio r'ln the las) cars has done so muels

mnne\-o nl onginvers of labot, care, and trouble as

AL nm'u-on Engines with our gover-

m- lll I"«.l wide open throtile and keep the

v the steam Is 8 pounds or ¥ pounds,

- (| BT eas ve §0 e ars. . Withln three

. Wo have recelved letters of Inguiry from nearly

lvm l nusand engineers, many of whom have caused

governors (o be attached, and all have been pleased.

r-'- vernor is simple in eonnruﬂlon fnexpensive,

l:.cﬂ out of arder, perimits the speed of the
o

t‘muvﬂl hmll--rpcmm'.
saves the enginees s tine, saves

dars
lool once the most powerful and most sensl-
tive governor ever made.
nG NAIL FACTORY IN PENN
Cusareake SaiLWorks, Harrisbure, P, July 31, 1 i,
B, 8, LLES: Tho * Allen Governor'® which we

ory engive since the first of April
tast, has worked to our nﬂn watisfaction. Mbnee begin-
tx uye, our product has been IxOREANED FoUn

HUSDRED REos PER vm -n-l we recommend It to
those mkl{«r & rellable
KLES L. \ll...\ & CO., Proprietors.

AI.BBCD\ SAVED I'TS COST IN FUEL.,
Exxusox Plaxo Co., Boston, Sept. 20, 1976,
B .\u..l: Permlt we to e \prrn my entire satisfac-
Uou in the working of the Allen Governor, purchased
Inst spring. [t has siready saved Ity cost In fuel, and Is
all 1 conld ask Tor, It works quietly, sod Is excevdin Iy
susceptible to the least variation In power, keoping

even spoed always. . MOORE, Proprictor
PERFORMS ADMIRA lll. —E.\A("l‘ SPEED.
NEW UBLEANS MACHINENY DErOT. Sept. 2% 1876
B Arres: The _ukn yovernor on our Factory En-
¢1n¢ ptr‘onm admirably, holding the engine to the
exact desired o rr the ever varying load of
nﬂnr s Jarge nomber of wood working machines—al-
ways with an open lbmlll&l‘.h’e requiring no attention
from the englneer. The fact that we have this summer
rehased thirteca Aflen Governors (or our customers

the dest mommtndﬂhm we can @i
. CHU RC!HLL. Mznager.

NOT VARIED 0\'E RETOL[’TIO\ in3Y EA RS,
Wiscuesrer Mass, Nov, 15, 1555,

We have used the Alien Governor on our 5 O

wer engine for overthree years, Our engine drivea a

rik-mill. and all other ma hinery incldent to a large

taasery. Our work is variable, but the engine has run

with perfect steadiness with the starting valve wide

and bas pever varied over ooe revolution all these

ree years., The Governor works as well pow as when

s attached, and we beliere it to be the best Governor
n the worid. o~ I‘ALDIII\'BB & CO.

WORTH A 'l‘llo(‘-.\\l) DOLLARS A YEAR.,
PLu“-u.Lx . Plalnville, Conn., May 23. 1596,
S. B Arigs: l r--d an sccount of the ** Allen Gover-

nor'” In the Scientific American, snd desire to tell you
what I think of It. Your governcr was attached to our
large eapine seven months sgo. It has done more than
was clalmed for it. It has saved adbout twenty per cent
of our coal, and added greatly to our power, We
thought a larger engine would be necessary to run our
new machinery. and had parily contracted for one, but
pow we kave pleaty of power. The agent says you have
saved us the price of & pew engine. 1 think your gover-
norfsworthat dollars s year to our Company.

They would not with 1t for that sum. 1 have run s

engine since § and mever saw s governor which will

regulate s steam cugine ke yours YNOLDS,
Engineer of Plalnviile M*f'g Co.

Flonr Mills require regular, exact motion. This

overnor enables them to make more and better flour,

Rollin: Mills snd Machine Shops save the value
Of the ROVernor every mouth by the steady motion which
we alone can glve. Lumber Mills run with Increased
and steadlor speed, and everywhare guho ourgovernor,
Cotton Mills and Woolen \lm. ave Insomo (natan-
ces Increased thelr whole production from 3 to 10 per
cent by using our governor—and all partiessave lnrge-
1y 1o fuel. About 1,000 0f onr governors are In use, and
large proportion of the parties would not part with them
for ten times thelr cost.

We will be glad to send lllustrated, descriptive cireu.
lars to all lnqu?u-n. Wao want & good sgent 1o sell these
governora in all eltfes and towns where wo hiave not one
now. If you run or own an engine and don't want a now
governor, 1t mighe be well to know what Improvements
are being made. Every lutelligent engineer should un-
derstand onr governor, All parties wost of the HRooky
Mountalos may Addn:u (mh \ub a ‘u l‘.clnr Iron
Worss, Sax Fraw outhern
may send to THE \E“ (llll }.A\i MA(,HI\FK) Db-
POT. 16 Gravier St. NewOrieans. Allothers may write to

THE ALLEN GOVERNOI CO,. Boston, Mosn.

LOSSOM ROCK, HARBOR OF BAN FRANCISCO,
Full Aocgm of its Bemoval, Method and Cost, By

. B. §. son. With 23 fllustrations, df ma,
&c. Prtwnlln valuable Information for engineers,
mtained (o SCIEXTIFIC AMERICAN

Price
BUPPLEMP NT, No.24. To be bad at this Oftice and of
all Xews Dealers.

TEVE B REST

AND MOST BOONOMICAL

Boiler F'eeder

FRIEDMANN'S INJECTOR,

MANUFACTUKED BY

NATHAN & DREYFUS, New York,

108 Liberty Bt

— ) Y

Send for Clircular.

MOTIVE POWER.—For

J ulars of the most recent tice, send 2 centa
for SCIE \TlVl" AMERICAN SUFPLEMENT, Noe. |
snd 2, contalning 5 engravings of the ** Compressed
Alr ™ Locamotives now in use ta 5¢. Gothard Tunne

Works, with dimeasions. ete.
ipors Dils,
LD Newwrk, N.J,

Lathes, Planers, Sha.
Portland and Keene's Cement.

Gienr & Bolt Cutters Ke. E.
From un best London Masufscturers. For sale by
JAMES BEAND, % Beexman 8., New York.
A Fractiesd ‘lm 1ee GD umlal furnlabed for 3 cents.

HRON BRIDGE BUILDING—A

scripgticn, with dimensions, workin
&vv speaotiyes of Girurd Avenue Bridge,

1t foundations of plers. Ten en,
conts.  Contalned In Nos, 1, 2, sn
AMERICAN SUFFLEMENT, 10 centa par copy.
bt ot this office and of all news seeuts,

\OIPRZ&SED AlIR

complete de-

drawings, sod
ilsndelphis, Fa
Tavings. Price ¥
{of BUIENTIFIC
To be

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AT SFACEY IMPROVENMENT,
Baves W0 o Bpercent, CHALMERES SPFENCK Cu,,

Foot K. M Bt , N. Y. au N, 2ad 60, , 8¢, Louls, Mo,
JROVESSOR HUXLEY IN AMERICA.—Full
reports of the throe grest lectures recently dellver

od ln Now Yors by Professor Hoxley on * The Theory
of FEvol ven In the BOITENTIFIO AMERIUAN

atlon'" are
BUFPLEMENTS Ne fH, &, . Price 10 coents
cents for the th Sold by sl pews dealors
wall, from RMIIENTIFIC AMEKICAN Office, on recolpt of
the price Theso are the anly sciontifio lectures delty-
ored 1n Awerics by Professor Huxley

...', »
sSent by

1— Horizontal Borin

Scientific dmerican,

RS ) (S5

Qlltll’“'l;u‘c \('W\ 'k:
(Fommardy M B2 oot Bloed, New.Yod)

L BTE RRAARY, Peh A A gt L e At

Relief PlalesiaHard Type-Melal

[ SUBSTUUTE ke
Fee "

13 MANTTACTURIRS Booughost 4 crmsty,
nhhw(\-& Mou,-\n;—--&.
A\TI‘.D }'“’ OR *Fl OND “ AND

TACHINE TOOLS,
=18 In ‘Nlllx P-rrrv (ulllnu h\;\mu L Illll‘l

-8
=20 ** b L ¢ hun\l.llhr
j—d0 4 W av Drop Bed & Hollow Spindle,

1«81 Planer

1= Miling Machine, adapted for cutiing Key Seats In

Shaftiog.

\- (‘uuln{ off Machine for Shafting.

S Lever Drill Presscs

1= Bolt Culter,

1= Nuru-unl mu-rr rurl npul. Capacity & tuns,

| B

1< Heavy Emery \\)wrl l nuur Double.

11— Nnr’-lu and Shearing Machine to shear 1 In, Tron.

1= Centering Machine,

1~ Band Saw,

| Trnunln Machine.

pln( achine,
al

1— \hood ner (Wood's style),
1— Turning Lathe.

1— Gsuge Lathe

1— Resawing Machine.

Wood Turning Lathe

1— Carriage Saw,

1= Cut-Off Sawing Machine

1~ Vertical Gang Boriag Machine.

nhlnr. Siiding Spindle.

1— Universal Wood Worker

{— Grind Stone iron Frames.
23— Safety Elevators, capacity | tun each.
We =olicit proponnom lor the above tools, or equiva-

lent, with the maker's
MINNEAPOLIS nAR\'RSTER WORKS, Minnesota,

H.W.JOHNS® PATENT.

SBRESTOS

MATE RIALSs. "‘”3
ASBESTOS ROOFINC.

The only reliable substitute for tin, at about ove balf its cost,
Enlshed -Ith white Fire-Proof Coating, suitable for steep or
Sat rools. In rolls ready for use. &.u(y- pplied Uy any one,

ASBESTOS PAINTS.
Al shades, ndynlxet urrbrbedv rich colors, for gen.

ersl purposes : the economical protective cor.
eriop for @ -vodlalm In pails, kegr and barrels,

ASBESTOS STEAM-PIPE AND BOILER
COVERINCS.
The chea; most durable and effective non-conductors in

1 e - 1o all others in U, 8 government testse.
mﬂn- ulator for hale felts, rendering them indestructible,

ASBESTOS STEAM PACKINC.
Indestructible, selfJubcicatiog, fiat, and round, all vies
Fire=Proof Paints nnd Coatings, Cements
for Stanms=Jaoints, Acld and Cas Retorts,
Leaky Roofs, &c. Roof Paint,
Sheathing nnd Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &e.
These articles are ready for use, and can he ensll npplld

by sny eoe. for !hmpln. Pmphlou, Price Lists,
H. W. JOHNS, 87 Maiden Lane, N.Y.,
Patentes and Manufacturer, Established 1858,

The Scientific American

, (REFERENGE BOOK

A Bound Book of 144 Pages, for 25¢.

On receipt of 25 cents, we send by mall, post patd, a
copy of a handsome Hitle botund volume entitled |£: Bo1-
EXTIFIO AMERICAN HerEnExce Book, contalning 144
rc.n-t fllusirated with engravings, and forming one of
lie choapest and wost valuable books of condensed re-
ferenoe ever printed. Among Ity contents are:

1. The Census of the United Stutes, by States,
Territories, and Counties, in fuilshowing also the ares
of the several States.

2. Table of Occupntions.—Showing the principal oe-
cupations of the people of the United States, and the
namber of persons bngaged In each oce ll[ull]un Com-
plled from the last Census,

Tuble of Cities baving over 10,000 Inhabitants—Com-
plied from the jast Census,

3. The Patent Laws of the United States in ful)
With l'lyrrllnnl How to Obtaln Patents, Official Rules
Costa, ete,; Forms for Applications for Patents an
ll\uu I'unm for Assignments, in whole and part;
Llrcnrr- State, Town, County, and Shop Righ
rections How to Introduce and Sell Inyention
Principles applicable to Infringements ; Synops
Patent Laws of Forelgn Countries, Costs, ¥

ocedure,
Rights of Employers and Employees (n respect to In-
ventions; State Laws concerning Patents,

4. United States Trade Mark l(rﬂlulnllon. show.-

ing the Trade Mark Law in full
Registering Trade Marks, Costs, ete,
5. United States Copyright Law tor Labels, In
full. \\llh Directions, 'i’mnm ete, o
6. The Principal Mechanical Movements. De-
scribed and (lustrated by 150 small diagrams, of great
value to Inventors and Designers of Mechanism,

7. _Geometry, as Applicd to Practical Parposes. With
Hllustrations.

The Modern Steam Euglne.~With en
showing all the parta, names, ctc,, and a brie
of the Invention and Progress of Steam Power.

9. Horse Power.—~Stmple and plain rules for Caleu-
'l;'un; lun: Horse Power of Steam Engines and Streams
Wate

10. Knots.—~Presenting engravings of 8 different
kinds of Kope Knuu, with explanations as to tyl
11. Tables of eclghts nod Measures.—Troy
Welght Apnlheuﬂu Felght; Avolrdupols, or Com-
mercu ‘Welght; French Welghts; United St es Stand-
r!‘ Measure; Land Measure; Cublc Messure;
Ll nld easure; French Square Measure; Freonoh
Cuble, or Solld Measure; Measuring Land by Welght,
with eumuln‘ of & section of the English. and & sec-
tion of French rule, of equal leugth
12. Valuable ‘l‘ub{e?
(1) Table of the Veloeity and Forer of the Wind,
A!) Table of the Specific Gravity and Weight per Cu-
lh:tl;w;:‘nd Cuble Ineh, of the principal su cosused
e
(3) Table of the Heat~-Conducting Power of various
Metals and other Solids and Liquida.
ineral Constityents sbsorbed or
rron the Soll, per un. different crope.
(5) Tl f Steatn | Temperatures,
(6) Table o( Ibc Effocts of nm upon various
melting pointa,
13, Mlu‘lln-eol- j-nm-uo-.—ronc of Expan-
Heat ; smal \ proper rdl B of

th Directions for

ving,
nistory

%, boata; batl eI~
persture of ; To Make rndn‘ per; Constituents of
various uhoum l‘ricuo ow produc -M Rules
(or Calculatio plain: Bpodlc

of Liquids, ollds, Alr

lzucnn. Heat, and Horse Powurol Copyiu lnL
wu-xu Heat, {ta mechanical equlultnl.

Molecules of Matter, size and motion explato Ichl-

04 Lightaing Rods—-valuable Information. Value

of Dratnage Ex ned; Amount of Power at present

Yielded from Coal by best Eﬁ:‘a qnd—mwlocuy

Properties of C ﬁv\.:l;"gu« of
o8
EleEe park ete; Valuabls Rocipea

Tne SCIENTIFIC AMERICAN RE":RENCE BOOK,
Price onlz 25 cents, m b(. had of News ents in all
parts of t ecounta o the undersigned. Sent by
mail on recelpt of the pri

MUNN & CO., Publishers,

Scientific American Oflice,
37 Park Row, New York.

PyromOtors Far showing hest of

Ovens, Hot Blast Pipes,
Boller Flues

l!npef ~Heated Steam, 011 Stills, &c.
HESRY W, BULKLEY, Solo Manufscturer.
Y Broandway, New York,
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SCIENTIFIC AMERICAN,
For 18717.

THE MOST POPULAR SCIENTIFIC PAFER
IN THE WORLD,

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIO AMERICAN
beg to announce that on the first day of January,
1577, & now volume commences. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of ita prodeocessors.

To the Mechanic and Manufacturer,

No person engaged In any of the mechanical pur-
suits should think of doing without the Screx-
TIr10 AMERICAN. Every number contains from
glx to ton engravings of new machines and inven-
tions whioh cannot be found in any other publica-
tion,

The SCIENTIFIC AMERICAN is devoted to the
{nterests of Popular Science, the Mechanic Arts,
Manufaotures, Inventions, Agriculture,Commerce
and the industrial pursuits generally; and it {5 yal-
uable and nstructive not only in the Workshop
and Manufactory, but alzo In the Housobold, the
Libmry, and the Reading Room. Each volume
containg hundreds of Notes, Recolpts, and Suggoes-
tions and Advice, by Practioal Writers, for Work-
Ing Men and Bmployers, in all the various arta.

TERMS OF SUBSCRIPLIION,

One copy of the SCIENTIFIC AMERICAN will be
sont for one year, 52 numbers, POSTAGE PRE-
PAID, to any subscriber in the United Statos or
Canada, on recelpt of three dollars and taoenty cents
by the publishers.

One &xtra copy 0f the SCIENTIFIC AMERICAN will
beluppll«l gratls for coery club of five subscribers
at £3.20 each; or six coples for $10.50 without extra
copy. Postage froe.

The Sclentific American Supplement,

wookly uniform in size with the Scixs-
n:m Axn::: 'but » distinot publication. It
contains working drawings of engineoring works,
and elaborate treatises on every branch of Solence
and Meohanios, by eminent writers, at bome and
abroad. An lllustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum.

Single coples 10 centa

One copy f the BOIENTONC AMNRICAN and one
copy of Uhe SCOENTIFIC AMERICAN SUPPLEMENT will
be sent for one yoar, postage propald, to any sub.
seribor (n the United States or Canada, on recelpt
of seven Dollars by the publisherm,
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Draft, or BExpross. Monoey carofully placed (nsfde
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