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CURIOUS BOATS AT THE CENTENNIAL EXPOSITION. 

There is no one class of exhibits at the Centennial Expo
sition more completely represented, and yet more widely 
scattered, than that which includes vessels and boats of all 
kinds. There is a superb collection of models of men of 
war, fishing craft, and smaH boats in the United States 
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Building. In Machinery Hall, there are elaborate ILodels of 
ocean steamers, ironclads, race boats, ice boats, canoes, and 
the admirable exhibit of the Massachusetts Marine, which 
includes vessels of every conceivable description, from 
skiffs to fast �ailing clipptrs. In an out·of-\he-way corner 
of one of the mineral annexes of the Main Building, a curi-
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ous display of Chinese junks may be found ; interspersed 
through all the foreign departments are models of the ves 
sels peculiar to the different countries. In the Agricultural 
Building r there is another collection of fishing boats, a large 
portion of which is in the Norwegian section; and thus, 

Continued on page 292. 
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DR. TAYLOR VS. PROFESSOR HUXLEY, 
As a rule, it is a waste of time to pay any attention to the 

excursions of any man into unfamiliar fields of knowledge, 
however great his reputation for learning may be in other 
directions. A man may be an authority in Hebrewhistory, 
yet densely ignorant of the events of medireval Europe. He 
may be chief among chemists, yet a beginner in biology,and 
entirely out of his element in mechanics. When such a 
specialist attempts to settle questions in departments other 
than his own,he is pretty sure to accomplish little else than 
the exposure of his own lack of knowledge. Even more 
certain to go wrong is the man who ventures into a field 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 occur
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
in6"s 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 
associates, 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 
pretty certain to be valuable only as so many additiuns to 
the already over-abundant supply of illustrations of learned 
foolishness and of the uselessness of metaphysic II methods 
for the advancement of real knowledge. 

These rtlmarks 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 is a 
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 
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. The single fact that Professor 
Huxley promised no more than a popular illustration of cer
tain lines of evidence bearing more or less distinctly 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 sort 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 Tribune, 
which Dr. Taylor devotes to the destruction of the theory of 
evolution as 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 evidence could 
be asked of the reverend doctor's incapacity for the task he 
has undertaken than is found in the following assertion, 
which may be a misapprehension, but certainly is a misstate 
ment of the most ridiculous character. He says : " He (Pro
fessor Huxley) allows 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 flexi
bility," etc., of Genesis is confined to the meaning of the 
word day: or that Professor Huxley craftily avoided the 
" fourth hypothesis " of creation-that is; creation in series, 
or successive creations in time-in spite of his positive ex
clusion of that view as unworthy of attention,it being unsup
ported by evidence of any kind, either scientific or scriptural. 

But all these are as nothing, compared with the trium
phantly funny demand : "If evolution rests on a basis as 
sure as astronomy, why do we not see one species passing 
into another now, even as we see the motions of the 
planets through the heavens ? Why cannot its votaries 
foretell that, at a certain time and in a certain place. not 
too far from personal inspection by us, some modification in 
the structure of an animal or a plant shall occur, without 
any human intervention, even as astronomers predict the 
occurrence of a transit of Venus across the sun ?" 

Yet the man who is capable of perpetrating such a grand 
absurdity-absurd in what it asks, as well as in what it de
nies-really believes himself competent to pass upon a 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 few who will accept his flourish of misplaced logic 
as conclusive agaiD.st evolution, and rejoice with him that 
Professor Huxley's "imposition" has thereby been nailed 
to the counter" that it may not get into currency." 

IRON AND STEEL WORKING IlIlPROVEMENTS. 

We give in our this week's SUPPLEMENT a full abstract 
of a recent paper read before the Iron and Steel Institute, at 
Leeds, England, on the Haswell system of forging iron by 
hydraulic pressure, by Mr. J. O. Butler, and of the interest· 
ing discussion which followed. Much valuable practical 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. He stated, among other things, that he had 
lately completed a pair of steel screw 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, a saving in weight had 
been effected of 34 tuns. In practice the tluid steel is sub
jected in the mold to a pressure cf six tuns, or 12,000 lbs., 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. 

... � ... 
SOliE TliOUGHTS ON LABOR. 

We have recently perused with much interest a little 
work entitled " Talks about Labor," written in a pleasant 
colloquial strain by Mr. J. N. Larned, of Buffalo, �. Y. , in 
which the labor question is dealt with,in some respects, in a 
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, .. a tyrannical 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 a 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 
rig:hts 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 qetween 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 j udgment of society, brought about through 
the perception of the mean to which moderate action and 
opinion on both sides mU!lt approximate. 

We cannot here follow the author through the various 
arguments which spring from the above proposition, and 
therefore at once pass to the remedy which he thinks likely 
to be most effectual against the strikes and lock-outs of the 
future. And this is a kind of limited c06peration between 
employers and employed, in which a system of dividends 
out of the profits is introduced to supplement the wages 
system. Then, it is urged, the working classes would be
gin to observe and apprehend the phenomena of the market 
out of which the laws of industrial economy are derived, 
and consequently would be inspired, from personal motives, 
to act in c06peration with the managers of capital. The 
idea so far is not new ; and while we are by no means pre
pared to assert that it may not be practicable. past experi
ence 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 cumpany, and the men were made partners 
in the prosperity of the concern to a certain fair extent. 
The project met with the warmest favor from such men as 
John Stuart Mill and ThoIlllloS 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. , Manchester, and Fox, Head & Co. ,of Middlesborough, 
in the iron trade, also admitted their men to partnerships in 
profits. The latter firm started fln this plan in 1866, and af 
ter nine years' trial the system was abandoned, last year. Sil 
Joseph Whitworth has announced his intention of testing 
the scheme, but his results, if any, are not known to us. 
Generally, however, so long as profits are large the men are 
contented; but when the market falls and gains are reduced, 
then the aggregate returns are still expected to remain at 
former figures. In the case of Fox, Head & Co., the unions 
kept forcing wages higher as profits decreased, until finally 
a successful demand for twenty per cent increaee resulted 
in the abandonment of the plan. 

Not long ago, a case came under our immediate observation 
where the men in a large factory deliberately forfeited a 
dividend, amounting to some ten per cent of the profits of a 
considerable period, and due within a few days, in order to 
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join their craft in a strike. Their action, as it was evident i taken this communication as a kindly apology for the spirit- : for the small residue of fact which may be verified, the spir
would be the case, resulted in failure, and they returned to ualists, as people who mean well but are ignorant of the itualist's hypothesis is inadequate, inconsistent with the rest 
work at the old wages rninull any share in profits whatever. overwhelming evidence against the genuineness of reputed II of our knowledge, and enormously difficult of comprehen-

Perhaps. however, if we coupie with the cooperative plan spiritual manifestations and the reasonableness of their sion. 
the reforms which, the author points out, might be made theories of spirit existence and action. But censure implies 
among the trades' unions, the attainment of the desired re- at least a suspicion of error or wrong·doing; and we can see 
sult would be more probable. Mr. Larned's picture of the no call for it, nor any indication of it, in the present case, 
trades' unions of the future is an agreeable one They unless our correspondent wishes to insinuate that, as some 
might" take upon themselves the responsible guardianship well meaning people disputed the law of gravitation through 
of all the interests of the mechanic industries, each its ignorance, so we have been condemning, through ignorance 
own, fixing and maintaining a high standard of workman- of spiritual things, a theory as well supported hy verified 
ship for every trade, graduating the mechanics in their fact as the law of gravitation is. 
several arts, and conferring diplomas and degrees as the col- If such is the case, we beg to assure him that we have taken 
leges do, with such strictness and fairness that the classifi- pains to enquire into a good many cases of alleged spiritual 
cation.of the union or guild would be recognized in the labor manifestation of the objective sort, and have failed to dis
market: opening their doors to all new comers widely, with- cover anything to justify the spiritual hypothesis. On the 
out any bars except such as these standards of proficiency contrary, every case which has been subjected to real scru
will set up, and aiming to indi vidualize-not generalize-the tiny has been demonstrated to be a more or less clever 
compensation of labor in each department of work by indi- fraud, ahetted by a positive delusion on the part of the re
vidualizing the labor itself: looking al ways to the efficiency, ceivers of it; and the probability is overwhelming that the 
the skill, the productive value of each man's work for the untested cases-if there are any-are of like character. 
basis of the apportionment of dividends to him from the This is especially the case with ohjective manifestations. 
production to which he contributes." If this, we fear Uto- The subjective manifestations, and they are probably the 
pian. outlook could be realized, that the t.rades' unions would more DlLmerous, are less easy to dispose of, since there is 
become" institutions of splendid usefulness," there is no nothing real to bring to light. These involve neither phys
room for doubt. ics nor fraud, but disease. The actors are honest-hut in-

One portion of Mr. Larned's work which will be read with sane. Taken in time, a few doses of strychnin and iron, or 
especial interest is an excellent showing of the enormously other nerve tonics, will remove the symptoms promptly and 
increased and increasing productiveness of labor through completely. Allowed to become chronic, the disease may, 
the progress of invention of labor-saving machinery. From and generally does, run the regular course of ideational in
statistical data gathered by Dr. Engel, of the Prussian Stat- sanity. 
istical Bureau, relative to the aggregate steam power in use The unhappy naval apothecary who committed suicide at 
in the world. there are some 3t millions horse power employed a pleasure resort the other day-or, as he thought, followed 
in stationary engines, and 10 millions in locvmotive engines. his adored Pauline to the spirit world-is a case in point. 
All this is maintained without the consumption of animal The spirit of Pauline which beckoned him onward was as 
food except to the extent of the food of the miners who dig real to him as his own existence ; and he could not resist 
the coals; and the force maintained in their muscles is to her entreaties to leap the gulf. No reason could convince 
the force generated by the product of their labor as 1 to 1 ,000 him that the vision was not his wife's spirit: no, not even 
at most. This steam labor force is equal to the working the circumstance that his belovec1 wife was still in the body. 
force of 25 million horses, the theoretical horse power being Precisely as trustworthy, precisely as convincing to the sane 
about equivalent to the working power of two horses; and mind, is the testimony of anyone else to the existence of 
relatively to the producing capabilitips of the soil, each the spirit forms he sees and converses with. It is all craze, 
horse consumes three times as much food as a man. To where it is not fraud. 
put steam power, therefore, in the place of 25 million horses A pretty example of fraudulent manifestation is the on') 
is equivalent to a saving of food for about 75 million human exposed in the person of Mrs. Hull in Portland, Maine, the 
bein:;s more than could otherwise be fed from the same area other day. This lady, whose character forbade suspicion, 

.. II •• 
NEW CHEMICAL TEST FOR ALCOHOL. 

Professor E. W. Davy, of Ireland, is the author of a new 
and very delicate chemical test for alcohol, which promises 
to be of much practical utility. The substance he uses is a 
solution of molybdic acid in strong sulphuric acid. When al
cohel is brought into contact with this solution, a deep azure 
blue color is quickly developed. The test is so delicate that 
the presence of alcohol, in so small a quantity as the one 
thousand six hundred and sixty· sixth part of a grain in a 
drop of distilled water, is at once revealed. 

'1'he new test will be useful in detecting frauds in the 
preparation of various medical and chemical substances. 
For example, pure chloroform, owing to its high price, pre· 
sents a temptation to fraud, and is often adulterated with 
cheap alcohol. The consequences, to the sick, are apt to be 
deplorable, sometimes fatal. By the new test, if there is so 
I3mall a quantity as one part of alcohol in one thousand, in 
the chloroform, the presence of the alcohol is at once made 
known. Professor Davy's interesting paper is given in full 
in our SCIENTIFIC AMERICAN SUPPLEMENT, No. 46, and ",ill 
be studied with interest by chemists and druggists. 

------------� .. �4.�.� .. __ ----------

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 Brayton 
petroleum oil engine (illustrated in SCIENTIl'IC AMERICAN, 
page 303, volume XXX [V). The engine consumed a little 
oyer six and a half Ibs. of crude petroleum per hour. The 
lamp used in the engine, by which the exploeive mixture is 
fired, had a one inch flat wick, and consumed 20'8 gramme!! 
(459 grains) of oil per hour. 'rhe power resulting from the 
motion of the engine, when applied to the electric machine, 
produced a stream of electricity or electric light, having an 
illuminating power equal to that of 234 of the lamps men
tioned, showing that three times more light may be pro
duced from a given quantity of oil, if its energy is convert�d 
first into mechanical power and then into electricity, than if 
the oil is directly burned in a lamp. 

of soil, under the same state of cultivation. Thus the stock was astonishing believers and unbelievers alike with spirit .... � • 
of products of the soil which remains for division among materializations, under circumstances in which collusion or THE MEETING OF THE NATIONAL ACADEMY OF SCIENCES. 

human producers is enormously increased. deceit seemed impossible. In any room in any house, she 
Now, we may consider the immense variety of work done would stretch a curtain across a corner, retire within the 

by this steam power, and we may add to it the labor of wa- three-cornered enclosure, and, in a little while, .. spirits" 
ter power, which consumes even less than steam of the would come out from behind the curtain, move about the 
earth's products. These vast forces enable man to do from dimly lighted room, speak to the awe-stricken witnesses, 
five to a thousand times the quantity of work that he could and otherwise conduct themselves (one by one) like standard 
with his unaided hands. Again, the improvements in me- ghosts of good breeding. All this time the medium was 
chanical devices yield a colossal gain of product from a supposed to be entranced within her little enclosure: and to 
given quantity of human labor employed as auxiliary to ma- make sure that she did not stir, her dress was exposed un
chines. Take the power looms, three of which machines, der the curtain, sometimes drawn out several inches and 
making cotton goods and attended by one man, can produce tacked to the floor. 
daily 78 pieces of fabric, 29 yards long and 25 inches wide ; The spirits triumphed for months, to the great strengthtn
whereas on the old hand loom of HlOO one man working one ing of such as were in the faith and the serious confusion of 
loom produced only 4 pieces. In the spinning or weaving the doubtful. But exposure came at last-as it always does, 
of woolen and fine fabrics, the production is multiplied sooner or later. An unbelieving doctor won the medium's 
fully tenfold ; the sewing machine has produced like results confidence, and betrayed it before a number of the ungodly 
in the manufacture of garments, and thus one of the pri- assembled for the purpose of bearing testimony to the medi
mary wants of man, his clothing, is gratified by one tenth um's discomfiture. By tender entreaties he induced the vis
the human labor required half a century ago. In the mat- iting spirit to trust her hand in his, then held it till lights 
ter of shelter, house building, modern woodworking ma- were struck, and Mrs. Hull stood an unwilling prisoner, a 
chinery has revolutionized the carpenter's trade. A planing convicted fraud. A little pile of garments in the corner be
machine does the work of twenty men. In agricultural la- trayed her method. By sheer audacity she had deceived the 
bor McCormick's reaper alone doubled the grain prodnction very elect with the most honest-seClning materializations 
in the Western States, simply by enabling the available la- that have be exhihited thus far. 
bor of those regions to harvest the crop which the land was "But suppose Mrs. Hull was a frand, like Katie King 
capable 'of producing. Taking into nonsideration all the and others," our correspondent will probably reply: "that 
gain in productiveness of the last century, it appears that is no proof that spirit appearances are all fraudulent." 
the labor employed}n Europe and America is now producing True enough: but the unexposed are relatively so few 
at least six times as much as the same number of laborers that the presumption-the drift of positive evidence-is de
could have produced a hundred years ago: or to state the cidedly against them. And the circumstance that in every 
fact differently, only one man need work now where s!x instance the exposure of fraudulent mediums has been made 
worked a hundred years ago to produce the same supply for by unbelievers shows the utter incompetency of believers to 
the sati�faction of human wants to the same extent. distinguish deceptive mediums from the genuine, if such 

.... � • there be: in other words, their testimony, however trust-
SPIRITUALISTS' FACTS AND REAL FACTS, worthy in other regions of observation and experience, is 

We have received a polite request to reprint two brief ex- good for nothing in this. As we have said before, they are 
tracts from our issue of September 2. 'rhe first, from the the victims of delusion and mentally incompetent of sound 
editorial" Is Anybody Sane?" runs in this wise: judgment in matters involving tlwir delusion. 

" Men smitten with the disease cease to be amenable to Of course we do not imagine that our correspondent, or any 
reason in all matters connected with spiritualistic delusions. like him, will be at all affected-otherwise than displeased
The most patent and ridiculous of frauds and follies, reput- by what we have said. The most courteous reply they can 
edly involving spirits and their mediums, are accepted by make is that it is our craze, delusion, or what not, to be un
tliem with religious enthusiasm." able to appreciate the ., facts" verifying the spiritualistic 

The second extract is from the letter of a correspondent, theory. We confess the failure: and until we are able first 
and carries, we are told, an emphatic censure of the fore- to verify the" facts" (or at least to find out one spiritualis
going, a censure requiring the most liberal use of italics and tic fact verifiable as neither fraudulent nor foolish) we shall 
capitals to do it justice. We give it without such typo- not feel like subscribing to the theory, or even like discuss-
graphical assistance. Here it is: ing its probability. 

.. It (the law of gravitation) has been attacked in some And just here is where we differ from those who disputed 
quarters even by persons of education, and doubts have the theory of gravitation. They disputed, or wilfully re
heen thrown upon its teachings. This was done by the mained in ignorance of, an enormous mass of evidence veri
great German poet and philosopher, Goethe, among others; fiable by instrumental and mathematical means. evidence 
but he was simply ignorant of the facts. Every man judges that could be verified every time by believers, unbelievers, 
1J.bout things according to the amount of information in his and the indifferent, alike: evidence, too, which no other theo 
possession; and if Goethe had been informed of the mani- ry so easily, simply, and completely satisfied. We, on the 
fold facts verifying this theory, he would surely never have contrary, refuse to accept the spiritualist's interpretation of 
1J.ttacked it." a mass of facts, so called, the most of which have been 

If nothing had been eaid about censure, we should have proved fraudulent or delusive, over and over again; while 

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. S. Morse of Salem, and Ueneral John Newton, were 
elected members. Professor J. E. Hilgard read an essay on 
the variations in the standard bars to which all measures are 
now referred in France, England, and this country. He 
had compared the iron hars sent to the United States as du
plicates of the English bronze bar, and found a variation of 
0'00034 inch, which is not an admissible error. Profes£Or 
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 �tate of tension when the standard 
was made. 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 thit'l 
country, are correct to the [jJ�lfoth of an inch, and differ 
from each other by less than 100\0 i, th of an inch. 

Dr. J. L. Leconte read a paper on the hydrocephalus, an 
insect which resembles a fat mole cricket,and of which there 
is a 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 comparativl'ly slight change, during many ages. The 
hydrocephalus is especially of service a8 a missing link be
tween such relations. 

The Fire 011 tbe 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 heing clearly demonstrated. 

'.1'0 Dispose 01" Curcullos. 
A correspondent of the Ohio Farmer states that he kept a 

plum tree from curculios by sprinkling the ground under 
the tree with corn meal. This induced the chickens to 
scratch and search. The meal was strewn every morning, 
from the time the tr�es 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. 

AN English inventor proposes to pump exhaust steam back 
into the boiler 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 the steam on one side of the piston represents. by its elas
tic power, the same expressions of power in pressure on the 
other side; so that the elastic charge is always ready to give 
back the exact power expended for its expression." 
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A NEW WATER ENGINE. 

We illustrate herewith a novel water engine, which may 
1e used as a motor and also, if desire.!, 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, H, 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, to 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 cylinder 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. Macblne Cor Making C a b  Driver. 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. It is 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 occupies 
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 a metal circular case about eight inch
es in diameter, on the face of which are two 
graduated circles. The inner circle is pointed off 
similarly to a clock face, only instead of a twelve 
hour mark there is a zero. On the outside circle 
there is  a simple graduation of units and tenths, 
so that dollars and cents by it may bo registered. 
The hands on the inner circle are controlled by 
clock mechanism in the case ; 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 which a 
watch is placed. 'rhe whole is pivoted to the front of the 
cab, j ast 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, thert. is an opening, empty when the 
sign is turned up as described, but allowing the watch face 
to be seen throagh it when the sign is tamed down. 

N ow, when a cab is hired, 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. The driver, in turning the apparatus, thereby sets 
the clock going, which, supposing the trip to be th8 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 dial 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 the same way
the clock, however, st'lrting at the point at which it left off 
before-so that at the end of the day, when the inspector 
comes around, he sees from the two dials, first, the number 
of hours the cab has been used, and second, the amount re
ceived. 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 time 
the sign is turned, so that from this the aggregate number 
of trips made can be learned. The dial is covered and locked 
up so 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, uut charged for as 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 device, 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 p�ssengers as do turnstiles, nor does it fasten a 
a 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. 

4 4  . . .. 
Ho"W to Settl e a Dispute. 

The Centennial Judges and Commissioners catch severe 
scoldings from exhibitors who have received no awards, 
and from those who do not monopolize all of the praise be
stowed on classes of articles. The former think the medals 
and certificates of no value, on the sour grapes principle ;  
the latter regard them as too cheap and commonly distribu
ted to be worth much. There is only one way to test the 
soundness of these depreciatory opinions. The Commis
sioners do not publish the language of the decisions. Per
haps, in justice to the contributors, they ought to do this, 

and acquaint the whole world with the official 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 amount 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 whether it tallies with the judges' de
scriptions or not ; and at the same time the successful exhi
bitor would learn from this experimentum crucis exactly 
what the award is worth to him. There is no other possible 

WELLS' WATER ENGINE. 

settlement of the controversy, but by advertising. We still 
adhere to the opinion that the prize system adopted by 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 Commerce. 

IMPROVED STOPCOCK AND STREET WASHER BOX. 

Mr. George B. Hooton, of Williamsburgh, N.Y. , has pa
tented through the Scientific American 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 

() 

notched to receive the pipe. C is a tube of suitable length, 
screwed into the center of the top of the box, A, and also 
screwed into the plate or guard, D. E is a socket formed on 
the upper surface of the plate, D, and provided with the 
screw cap, d. F is a stopcock in the box, A, the plug of 
which is provided with an elongated stem, e, which runs 
upward through a hole in the plate, D, and is squared to re 
ceive a notched disk, f, and the key by which it is turned 

(NOVEMBER 4, 1876. 
The disk, J, prevents the stopcock from being turned more 
than enough to open al . d  close it by engaging with the pin, 
g. The pipe, i, for street washing, is provided with a nip
ple, G, formed on the plate, D, and provided with a cap, h, 
and to which the hose is attached for street washing. When 
the street washer is not required, the pipe, i, nipple, G, and 
accompanying 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
viated. It is impossible for it to become clogged, as there 
is no channel by which anything can find its way into the 
lower parts of the device. It is not easily tampered with, 
as it is impossible to remove the caps without the key or 

wrench. 
_ .... -

Ho"W 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 lengthen or 
the moon favors a longer twilight or earlier morn, 
the men get the benefit in longer working hours. 
On the river when the drive is started, 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, <"orn bread, molasses cake, 
and tea or coffee. 

No stint is given to a 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 is set 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 four barrels of beans, one half a barrel of pork, one 
barrel of flour. half a barrel of meal, one quarter of a bar
rel of sugar, and five gallons of molasses. 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 an 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 
oy.t 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 a body of men. All well regulated 
camps exclude liquor. The work being usually fifty to two 
hundred miles from any settlement, and the men 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 three weeks. The 
axes are 6harpened daily, some camps having regular sharp
eners, while others require each man to keep his own axe in 
order. The old axes 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 hard 
enough to chip the edge of the axe when striking through 
it. The styles of axes differ with nationalities, a Canadian 
chopper preferring a broad square blade with the weight 
more in the blade than elsewhere, the handles being !:Ihort 
and thick. A down-east logger, one from Maine, selects a 
long, narrow head, the blade in crescent shape, the heaviest 
part in the top of the head above the eye. New York cut 
ters select a broad, crescent-shaped blade, the whole head 
rather short, and the weight balanced evenly above and be
low the eye, that is, where the handle goes through. A 
western backwoodsman selects a long blade, the corners only 
rounded off, and the eye holding the weight of the axe. 
The American chopper, as a rule, selects a long straight 
handle. The difference in handling is that a down-easter 
takes hold, with both hands, of the extreme end,and throws 
his blows easily and gracefully, with a long sweep,over the 
left shoulder. A Canuck chops from directly over his head, 
with the right hand well down on the handle to serve in 
jerking the blade out of the stick. A Westerner catches 
hold at the end of his handle, the hands about three inches 
apart, and deli vers his blows rather direct from over the 
left shoulder. 

In fact, an expert in the woods can tell the nationality or 
State a man has been reared in by seeing him hit one blow 
with an ax. It is, however, an interesting fact to know 
that a Yankee chopper, with his favorite ax and swinging 
cut, can, bodily strength being equal, do a fifth more work 
in the same time than any other cutter, and be far less fa
tigued. This in a very large degree will account for the 
greater percentage of Maine men who will be found each 
year in the woods of northern New England and New York. 
Northwestern L1tmberman. 
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NOVEMBER 4, 1 876.1 J titutifit !mtritlu. 
NEW SCREW-CUTTING LATHE. 

We extract from the Moniteur Industriel Belge the an
nexed engraving of a screw-cutting lathe, the novel feature 
in which is the system of friction gearing by which the 
screw to be cut is made to advance or return. Above a 
toothed wheel, upon the driving shaft, are placed two pi
nions, both gearing with the former wheel, and consequent
ly 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 lever, either of these friction pulleys may be brought 

ting themselves upon the advance made in this direction' 
With this view a recent meeting of the Institution of Me

chanical Engineers, at Birmingham, devoted a large portion 
of its time to the consideration of modes and appliances for 
dispensing with hand labor in puddling, it being admitted 
that this result was indispensable to the obtaining of pro 
ducts of the quantity and at the prices now required to mee t 
the demandR of the market. So, also . earnest efforts are 
made to remedy the evil by reducing the cost of labor. 
When our British cousins take hold in earnest with the in
tention of overc'lming obstacles to their progress, we may be 

3 ,  and 1t inches for Fig. 4 ;  and the grooves being on the 
under side, this  allows a wearing thickness of about ! of  an 
inch, or double that of ordinary flooring. The size of the 
secti ons average 18 or 24 inches square. 

into contact with the disk at 
will, and the latter thus 
caused 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 Mon!'ki, of 
Halle, Gel'lliany. 

Red Wash Cor Brick 

Residences. 

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 
trial, says the Enquirer, be
fore a mixture could be found 
that would stand the test of 
rain and frost. At last the 
following has given thorough 
satisfaction : Venetian r"d 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 coated. 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 gi yen over the 
painted surface. 

Patented through the Scientific American Patent Agency, 
May 30, 1876. The patent was reissued on August 29, 1876. 
The invention was also patented in Great Britain on June 
14, 1876, and in Canada on June 30, 1876. For further par
ticulars, address the National 'Vood Manufacturing Com
pany, as above. 

• 4. � • 
Clllnbers and Shade, 

The mixture fornling the 
white lines or joints is made 
of settled white lime, to which 
is slowly added plaster of WEISE AND M ONSKI'S SCREW -CUTTING LATHE. 

In houses devoted to the cul
tivation of decorative plants, 
grown either for their flowers 
or the beauty of their leaves, 
the effect is much improved 
by the use of climbing plants 
trained to th e 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 covar the roof must 
be very limited, unless there 
is a dispo 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 amount of room 
in plant houses. Indeed, in 
the case of amateurs (says a 
eorrespondent in the English 
Garden), who may possess only 
a single house, and who keep 
this entirely devoted to the 
growth of flowering plants, 
with perhaps a few fine ·leaved 
ones, the matter should be 
well considered before any 
climbt,lrs are introduced at all ; 
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 

Paris. kept s.tirring until the mixture is past setting ; then 
mix a 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 a beading trowel, the distance of the joints having pre
viously been measured. 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 
described proves effectual. It is certainly worth trying, for 
an indestructible red and white paint on brickwork is very 
beautiful. 

Enlrland's Dllennna. 

The rapid stride of Americans in manufactures connected 
with iron and steel is impressing upon English makers the 
necessity of accommodating themselves to th e 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 cause of their present condition,and a determination 
to recover if possible the ground already lost. Among the 
most earnest of these publications are a number of recent 
editorials in the LOMon limes, 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 ; but 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, mainly devised with the view of 
dispensing with the hand labor, but incidently resulting in 
supplying better products. While English manufacturers 
have, admittedly, been pursuing old and wasteful methods, 
encouraged until lately by the low prices of fuel and labor, 
and have rested secure in the apparent monopoly which has 
so 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 
labor to as great a degree as possible. It is the success of 
these efforts that has resulted in almost totally destroying 
the markets heretofore enjoyed by the English manufac
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 
manufacturerR are placing their workshops upon a better 
footing than heretofore, by the adoption and use of new 1 abor
saving processes and machinery, and are already congra tula-

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 falling into a like error. 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 Ex 
change and Review. 

• 4. II .. 
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 a 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 in�erted in these gro�ves, 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 is especially adap
ted to buildings of fireproof construction, and wherever else 
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 asphaltum on the 
floor, and then pressing the sections down upon the floor. 
The average thickness of the flooring is t of an inch for Fig. 

the middl e 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 use them in houses of the 
description under consideration, they should employ only 
the most spare growers, such as will furnish but a 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 
it stands, 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 
see this so much overdone that the whole are seriously in
jured by the obstruction of light through 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 receives in its native country considerably more 
light than our climate affords ; therefore, wherever blinds 
are used, they should in all cases be attached to rollers, so 
as to LJe easily drawn up and down as occasion requires, and 
they should never be allowed to remain down when the sun 
does not shine upon the house. Even in the case of ferns 
(with the exception of the filmy species and a few that ex
ist naturally in shady situations), they thrive much better 
fully exposed to light when the sun is not upon them. 

Training Canaries, 

A gentleman residing at Phmnixville, says the Reading 
Eagle. of Queensland, Australia, has several very fine canary 
birds to which he has given much attention. One of the 
birds he has taught to sing " Home, Sweet Home," olearly 
and distinctly. 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 suspended its cage from the ceiling, so 
that the bird could see its reflection in a mirror. Beneath the 
glass he placed a musical box that was regulated to play 
no other tune but " Home, Sweet H()me. "  Hearing no 
sounds but this, and believing the music proceeded from 
the bird he saw in the mirror, the young canary soon began 
to catch the notes, and finally accomplished what its owner 
had bpen laboring to attain, that of singing the song perfect
ly. This is an experiment easily tried, and one we should 
be glad to know the result of from some of our own bird fan
ciers if they make the experiment. 
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wherever the visitor may wander, except, perhaps, in the 
Woman's Building and the Art edifices, boats meet him at 
every turn. Had this magnificent display been brought to
gether and classified, it would undoubtedly be the largest 
and most instructive 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 occupy our first page this week 
represent a number of the most curious and widely differing 
vessels, selected from the displays of the different nations. 
Standing in the middle aisle 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 length by 8 feet beam. It 
is made in four pieces, and was probably intended for war
like purposes. In the engraving, the painted bow is repre
sented, covered with the strange picture writing peculiar to 
its savage builders. The designs, notably of the eyes, de
picted nelLr the bow, curiously correspond with the similar 
decorations to be found on Chinese junks. This is a slen
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 gondola. 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 several 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 catamaran, that peculiar to Pernambuco, Bra
zil, is of an entirely 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 
covered 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, because it has a center board, 
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 a huge steering oar held 
in a high crotch. 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 principle of " united we stand, divided we 
fall, "  as all t.rue 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 D.t the end thereof 
hold up the whole fabric. These vessels sail faster than 
any known sailing craft, and are staunch in the roughest 
seas. The Hawaiian oatamaran is a 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 makes 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 curiously primitive boat is the tub-like affair 
made by the Gros Ventre Indians, of Dakota Territory. It 
is a 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 used on the rivers in Wales for fishing purposes. 
In fact no one can study all these kinds of boats without be
coming impressed with the similarity of working in the minds 
of people, utterly dissimilar in race and in every other respect, 
in order to reach a given object. Compare the old Swedish 
anchor, illustrated side by side with the like device peculiar 
to the Brazilian aborigines. The same apparatus is employed 
by our own east coast fishermen. Doubtless hundreds of 
persons have each deemed themselves 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, 
to sail at all. be held up ; on the other hand the Dutch fishing 
pink is so short and broad and low that it would be difficult 
to upset it. The craft is very nearly as broad as it is long; 
the mast is stepped very nearly in the middle of the boat, 
and there are two bowsprits, although why the ordinary rule, 
of attaching jio and staysail to one spar, is not followed is 
a mystery. The pink is built for sailing in very shallow 
water, such as is found on the shoals in the North Sea; and 
to prevent her drifting to leeward, crab-fashion, hnge weath
er boards are attached to her sides and dropped vertically in
to the water to offer a wide area of resistance. These ves
sels, like everything Dutch, are usually models of neatness, 
and abound in varnished wood and brilliant brass ornaments, 
to the exclusion of paint. 

Another sharp contrast is found between the Indian skin 
boat, already described, and the Greenland kayak or " man's 
canoe. " This boat is usually about 16 feet long, 2 feet broad, 
and 1 foot deep. The bottom is rounded and has no keel. 
The frame is kept stretched above by a large number of little 
beams, and two strong battens run from stem to stern, which, 
toward the middle, are attached to a hoop of bone large 
enough to admit the body. The frame is entirely covered, 
with the exception of the circular hole in the center, with 
freshly dressed seal skin. When complete, the boat weighs 
about 60 lbs., and is so constructed that it can be carried on 
the head without the aid of the hands. 

The vessels in which the ancient Northmen made their 
voyages, which resulted in the discovery of America and 
Iceland, or in which the Danish Vikings sailed on their pH
lal\'ing expeditions to the coast of England, find their modern 
reproductions in the Norwegian craft now used for fishing 
and pleasure purposes. The high prow, whereon was the 
dragon's head in ancient times, may be traced in both the 
Nordland's raaseils (reefed sail) yacht and the fishing smack 
which we illustrate. The former has the old square sail, 
and in model is almost the same as the Vikings' vessels. 

The curious Russian double canoe is in the Russian sec
tion of Machinery Hall. It is a beautifully made craft, 
having a hull in two portions and a comfortable arm chair 
located on a grating between. The Russian single canoe 
has a 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 sketch is taken 
from the craft in which Mr. N. H. Bishop, of New York, 
made his famous voyage from Pittsburgh via the Ohio and 
Mississippi rivers to the Gulf of Mexico, and thence to Cedar 
Keys, Florida, a distance of 2,600 miles. The boat is very 
wide, and draws but very little water. The screen shown 
serves as a protection 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 yet 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 diametrically the opposite way, and claims 
that she beats steamers, making, with a favorable breeze, 
some !O knots per hour. The masts' rake, Malay style, great
ly 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 outcome of Yankee ingenuity. The first is a non
heeling boat. The hull is hung on pivots in 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, etc. , are alone lift
ed, while the boat remains perpendicular. 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. Rudder, bow
sprit, mast, and sails, and small boats complete the resem
blance to a miniature sloop. 

Tile Necessity of an Efrectlve Stealll Engine Governor. 

To the Editor oj the &ientijlc 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 as any other 
nation. We can produce goods cheaper, and yet 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 produce more goods 
from the same mills and without 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 is found in a mill that all work can be well 
done with the main engine running at 55 revolutions. Now, 
if the engine varies 4 revolutions in its speed, under differ
ent loais of work or a varying pressure of steam, it is mani
fest that it will not be prudent to run the engine at over 52 
revolutions, lest mischief be done when the speed increases. 
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 a 
net increase in production of from six to ten per cent. Un
til recently, this has not been practicable, but it has become 
so 

Mr. Huntoon,. of Massachusetts, a most thorough engineer, 
who has devoted twenty years of his life to controlling steam 
engines, has invented a governor which will do this, and 
which is rapidly coming into use. His governors are now 
used by the Merrimack Manufacturing Company, the Naum
keag, the Groveland, and hundreds of other mills, and are 
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in many cases largely increasing their production. This 
governor is simple in construction, not liable to get out of 
repair, neat in appearance, noiseless, powerful, and inex
pensive. 

The unnecess.1rY wear and breakage of machinery and 
consequent stoppage for repairs, the temporary delays for 
mending broken threads, and the value of various fabrics 
injured or spoiled, are all large items in the expense of run
ning a mill, a great part of which is the result of varying 
speed. The increase in quantity and improved quality of 
the products of cotton, woolen, iron, flour, and all other 
mills running at a maximum and even speed, will give a 
large profit over what can be produced by the same mills 
running with varying speed. It will give me pleasure to 
send, to persons interested, full descriptions of this gover-
nor. STILLMA.N B. ALLEN. 

Boston, Mass. 
• • • • • 

Large BeUs. 

To the Editor of the &ientijlc Ammican : 

In your issue of October 7, mention is made of a 'Very large 
rubber belt, manufactured 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 186t feet long and 5 feet wide. It weighs 2,212 
lbs. , 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. S. R. K. 
.. . . . .. 

[For the Scientific American.] 
CUTTING SPEEDS :rOR LATHE WORK. 

There is a wide variation in the speed at which different 
workmen will cut the various metals in the lathe, and it is 
very difficult for all save the most expert to determine when 
a tool is or is 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-Iooking,it is hard, especially if the turnings fly off in 
spurts. If, upon brass work, the tool at the given speed 
springs 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, so that the operator can ascertain the ratio 
of the duty he is performing without requiring to make a 
calculation. For copper work, the spetld 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. 

WROUGHT IRON WORK. 

Diameter of work Lathe revolutions per minute Lathe revolutions per 
In lnche. for roughing cuts minute for finishing 

cuts 
1 135 145 
2 50 60 
3 30 35 
4 20 23 
5 16 18 
6 12 14 

C AST IRON WORK . 

Diameter of work Lathe revolutions per minute La��it�v�;N��tf:� In Inche. for roughing cuts 
cuts 

1 145 150 
2 10 85 
a 45 55 
4 ao a8 
5 23 ao 
6 16 22 

BRASS WORK. 

Diameter of work Lathe revolution. per minute Lathe revolutions per 
In Inche. for roughing cuts minute for finishing 

cuts 
1 450 450 
2 194 200 
3 100 110 
4 66 72 
5 45 70 
6 a7 70 

STEEL WORK. 

Diameter of work Lathe revolution. per minute Lathe revolutions per 
In Inches for roughing cuts minute for finishing 

cuts 
1 75 80 
2 a5 45 
3 ao 30 
4 15 18 
5 12 15 
6 9 10 

New York city. J R '  
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Ral.lng Nut Tree •. 

Every true lover of nuts likes to raise trees and test the 
different varieties. The very best kinds should be selected 
for cultivation, says a writer in the American Socia.list; and 
if the seeds are saved from the most perfect of them, the 
chances for producing good fruit will be more certain. The 
best method of keeping nuts for seed is to let them get quite 
ripe before gathering; then partly dry them and mix in dry 
sand, put them in thick, mouse-proof boxes, and bury in 
sand on a dry bank. In spring, select a rich, loamy soil , plow 
deep, pulverize well, and drill in the nuts, far enough apart 
to allow the trees some space to grow and room to cultivate 
between the rows. As soon as the young plants appear, the 
soil should be loosened around them frequently, which will 
effectually prevent weeds from growing, as well as hasten 
the growth of the plants. 

all the liqnids into one common reservoir, and, after subsid
ence, to pass, if necessary, the supernatant water through 
a filter bed into the river. The utilization of the black 
muddy deposit would, doubtless, speedily follow. 

After the second year's growth it might be well to clip off 
the ends of the vigorous side branches, thus sending the life 
into the main stem. As the stalk grows stouter, the branches 
may be cut close. However, it is better to leave them on a 
little too long, than to have slender, top.aeavy trees. 

Do not transplant until they arl! large enough to be staked, 
or until they are three or four years old. The ground, i f  
intended for a n  orchard, should b e  subsoiled, and the holes 
for the young trees dug deep, and fertilized with a little 
old manure, unless the soil is very rich. The trees  may be 
carefully dug, saving all the roots, and leaving them as long 
as possible and free 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 tree a little to the west, 
or in the direction of the prevailing winds. The young 
trees may be set at the same depth as when taken up. The 
roots should be carefully spread, and fine soil 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. These 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 
prefer training the main shoot as leader, encouraging the 
branches that start out at nearly right angles, and checking 
or cutting away those too much inclined upward, as they are 
apt to split off when laden with fruit or snow. I would cut 
away all branches not radiating from the center of the tree, 
as well as all cross branches, leaving them far enough apart 
to let iIi light and sunshine,and keeping the tree symmetrical 
in every direction. This 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." 

• • • • • 
Prote •• or Wanld)'n'. llIe thod oC Treating PerDlanent. 

Iy Hard Water •• 
These waters contain the sUlphates of lime and magnesia, 

which have always proved to be the most difficult of remov. 
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 suI. 
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 advi�able to separate the hardening matter, 
by mixing a 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 to 
the top, and may then be skimmed off, by dissolving alum 
in the water in the proportion of about 4 0zs. per 1 , 000 gal
lons, 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 acid 
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. 

• •  1 • •  
On the Size and Weight oC Atoln. and Moleeule •• 
When a compound body has been divided and subdivided 

until it is no longer possible to divide it again without 
splitting it up into its constituent parts, this extremely small 
particle of matter is called a molecule. A molecule is de · 
fined to be the smallest particle of matter that can exist 
alone by itself. Physicists have also learned that all mole· 
culeJ are of the same size. This law, as laid down by Avo 
gadro in 1811 ,  and by Ampere in 1814, is that " equal vol· 
umes of all substances, when in the state of gas, and under 
like conditions, contain the same number of molecules. " 
'l'hese molecules are each made up of one or more atoms, an 
atom being the smallest particle of matter that can exist in 
a compound. 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 weight, provided only that we can 
convert the substance into a vapor; for its vapor density, or 
specific gravity as gas, referred to that of hydrogen as unit, 
gives us the weight of the atom in terms of the hydrogen 
unit. Thus it happened that we have long known the rela· 
tive weight of the atoms of nearly all simple bodies, and 
the weight of the molecules of many compound substances. 

To determine the actual absolute size or weight of an 
atom or of a molecule was, not long since, considered im. 
possible, but careful physicists have succeeded, using as 
their foot rule the length of a wave of light, in measuring 
with an approach to accuracy the size of these infinitesimal 
objects. Sir William Thomson fixes their size between the 

TIoohooo and the ll ooolh oooo of an inch, probably the 
511 00 �OOlfjf of an inch, or the "2"O�o"O"o of a millime· 
ter in diameter ; and the weight of a molecule of hydro
gen, he places at the fifteen million, million, million, mil· 
lionth of a milligramme (or 0 '000000000000000000000015 mil· 
ligramme), and the weight of an atom of hydrogen is just 
half that. 

J.  Annaheim published a paper in the last number c': the 
proceedings of the German Chemical Society of Berlin , in 
whi ch he described an experiment for showing the minute 
sizes of molecules and atoms ; but his results permit us to 
suppose the atom of hydrogen far heavier, and therefore 
larger .  than Sir William Thomson's calculations indicate. 

Annaheim's experiment is an i nteresting one nevertheless, 
because it appeals to the eye, and as a lecture experiment 
must prove a striking illustration of the extreme divisibil· 
ity of matter, without the necessity of the rather tedious 
course of reasoning and abstruse calculations of Thomson. 
Annaheim dissolves 0 '0007 gramme ( = 0 '0108 grain) of 
fuchsin (C,.H •• NaHCI) in alcohol, 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 this liquid be placed 
in a burette of 1 centimeter (0 '39371 inch) in diameter, it 
will appear strongly colored if viewed against a white back· 
ground. If we drop the thirty·fifth part of a cubic centi
meter into a small dry test tube, 0'8 centimeter (--10 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 0'0000003 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 0 '00000000005 gramme. 
Cyanin gives about the same figures for a hydrogen atom. 

.. .  1 • •  
Proposed Retention ot the Main (lentenllial 

Building. 

It now seems probable that the Main Building at the Cen· 
tennial Exposition will not be torn down after November 10, 
but will be allowed to remain for permanent exhibition pur· 
poses. A request of this kind from prominent citizens of 
Philadelphia was recently made to the Fairmount Park Com 
mission, but was refused. A conference committee 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 was at first proposed. It is strong, 
and will stand for twenty years if provided with a tin roof 
and otherwise cared for. Several of the foreign govern
ments have expressed their willingness to allow their ex· 
hibits to remain, and some foreign exhibitors will even in
crease 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 obtainable. 
The idea is an excellent one, as a great permanent show in 
which new devices of all kinds can be expeditiously intro
duced to the public has long been needed. We trust the 
plan may meet with every success. 

.. .. . . . 
Iron Ru.' as a Cau.e oC Fire. 

yond the ignition point of dry timber. Wherever iron pipes 
are employed for the circulation of any heated medium 
(whether hot water, hot air, or steam), and wherever these 
pipes are allowed to become rusty, and are also in close con. 
tact with timber, it is only necessary to suppose that under 
these circumstances the finely divided particles of metallio 
iron become exposed to the action of the atmosphere (and 
this may occur from the mere expansion or contraction of 
the pipes) in order to account for many of the fires which 
periodically take place at the commencement of the winter 
season. "  

• u �  .. 
Arte.lan Well. as a Sou rce oC Power. 

Thc Chicago Journal of Oommerce, in an article on the 
utilization of the water pressure developed by artesian wells, 
for the driving of engines etc. , makes the following state· 
ments, and invites criticism thereon : 1 .  It is affirmed that 
many of the wells bored in Chicago or vicinity are capable of 
throwing a jet of water to a minimum hight of 30 feet. 2. 
" A  column of w ater, 1 inch in diameter and 20 feet in 
hight, held in a strong tube screwed into the head of a. 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. "  3. Consequently an artesian 
well, capable of lifting a four-inch column of water 30 feet 
high, and pouring it into " a 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 i s  pro
jected to the hight of 30 feet, and taking in connection there
with the largest yield per day, ascribed by good authority 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 2t horse 
power ; or if the turbine is adj usted with 20 feet head, as 
suggested , there would be actually utilized about 80 per 
cent of it 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, that all 
ejected their water to a hight of 30 feet, the aggregate 
power would be 58 horse power. The depth varies from 
650 to 1 ,646 feet, or averages 1 , 148 feet per well, or a total 
of 45,920 feet for all . Now, says t.he Journal, " the expense 
of boring and tubing would be abc u.. �1 ,000 for each 100 
feet. " That is $10 a foot or the sum of $45i),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 $8,000 
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 ease. It would take about 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 many such wells 
as are above noted to aggregate the power of the same vast 
machines. 

.. . . � .. 
Shipping Nitro-Glycerin. 

Professor Mowbray, of North Adams, started for Omaha, 
last week, to get permission to ship 10 tuns of nitroglycerin 
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 
hay, for fear of fire. The nitroglycerin is carried in refrigera
tor cars; and as it congeals at 40°, it is 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 25,000 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 useg only a 
tun of coal a week now, whereas he used to burn a 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'. 1';yo. 

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

. . .. .. 
The Fir.' Brooklyn Bridge Cable Pa.sed. The refuse waters from a woolen manufactory contains 

within themsE'lves the elements of their own purification. 
At the present time, the practice is to turn these refuse 
waters into the river courses as they are done with. Some. 
times mordant baths are run Ollt ; at other times the spent 
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· 
cipitate one another, and leave the supernatant water in a 
tolerably clear condition. The remedy seems to be, so far 
.as the woolen trade affects the purity of the rivers, to run 

The rather old notion that fires may be caused by iron 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 temperature, 
the oxide parts with its oxygen, and is converted into very 
finely divided particles of metallic iron having such an 'l.f. 
finity for oxygen that, when afterwards exposed to the 
action of the atmosphere from any cause, oxygen is absorbed 
so rapidly that these particles become suddenly red hot,and, 
if in sufficient quantity, will produce a temperature far be' 

The work of carrying across the first immense wire cradle 
cable, of the East River bridge, was recently successfully 
accomplished. The great rope was attached by sil1ter hooks 
to wheels which rested on the carrier cable, and the move
ment of the latter slowly transported it over the river. The 
work of connecting the cable to the anchorage is now in 
progress, and will occupy considerable time. 

... . .  � .. 
A CORRESPONDENT sends us from Franklin, N. Y. , a twig 

from an apple tree which has at its extremity a perfectly 
formed and colored apple, which is a little less than a quar
ter 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 piece 
of furniture, which combines the conveniences of an arm· 
chair, secretary, writing table, drawers, etc., with those of a 
work table, scrap bag, needle and thread repository, and 
other appliances of the se wing room. The whole is porta
ble, occupies but litt�e space, and may be moved as easily as 
any simple household article of corresponding size. 

The arm.chair, together with the case or secretary, is 
supported on a rectangular base frame, A. The legs of the 
chair rest directly upon the floor so as to ensure steadiness. 
Casters are provided on the legs beneath the table, so that, 
by lifting the chair end, the whole piece of 
furniture may be easily rolled about, even 
when the secretary is loaded with books, as 
the weight comes immediately above the cas-
ters. Drawers are placed, as shown, beneath 
the seat of the chair, and open sidewise. 
The inside of the secretary is arranged with 
movable pigeon holes for papers etc. , which 
can be taken out, so that this space can be 
used as a lady's work receptacle. 

The front drawer, B, serves, when open, 
as a support for a 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 portfol io, E, 
is placed in rear of the case, and may used 
as a newspaper receptacle or scrap bag 
The arrangement of the folding leaves of tao 
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 so as to constitute an attract
ive and ornamental piece of furniture. Pat
ented through the Scientific American Pat 
ent Agency, September 2, 1873. For further 
particulars relative to sale of patent or roy
alties, address the inventor, Mr. George C.  
Taylor, Thibodeaux, La Fourche Parish, La. 

. ... . 
A Mouse Plague. 

Jtitutifi t �mtritau. 
teeth still require filing down to run true with the remainder, 
so that the swaging process, with all its imperfections, is 
generally applied. 

In the present form of the inserted teeth, which is an im
provement of the form shown on page 322, vol ume XXXII, 
the cost of insertion is reduced to a minimum. because the 
most expensive part, that is the socket, is not subject, ex· 
cept in exceptional cases,to wear or breakage ; and the form 
of the cutting point or chisel bit is so simple that its cost 
is trifling. As a consequence, in case of breakage it is simply 
necessary to insert new bits, and not to file down and swage 
the whole of the teeth 10 accommodate the defects of a few 

New Improvemen'l!! In Aera'ed Bread Making. 

Aeratt d bread derives its name from the fact that its 
manufacture is carried on by a process in part the same as 
that employed for making aerated water. In the case of 
aerated bread we have a mechanical process, and in the case of 
fermented bread a chemical process ; so that perhaps machine 
bread would he a better name for the former product than 
the title now given to it. Some improvements in the manu· 
facture have lately been introduced in England, which we 
are informed are of a very important character, since 
they admit of the production of whole meal or brown 
aerated bread. The improvements, which are described 

in the English Miller, consist 1ll wb at 
is technically called the " wine proces s, " 
and consists in forming a wine from malt 
by mashing, and afterwards setting up the 
vinous fermentation in closed vessels. Four 
gallons of the so·called wine is mixed with 
the necessary water for a sack of flour, 
drawn into a closed vessel, and aerated. It 
is then mixed with the flour (also in strong, 
closed vessels), 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 acid 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 t.han hal f an hour. The effect 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 ; it is 
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 
90 lbs., as hitherto. The use of such low 
pressures, besides being a great pecuniary 
gain, is of considerable importance in giving 
to the bread a soft and beautiful pile-like 
texture. 

The Scotch farmers appear to be at their 
wi ts' ends for means of ridding themselves of 
the vast 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. 

TAYLOR'S C OMBIN ATION CHAIR AND SECRETARY. 

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 
aerated bread. The starch of the flour is 
now changed into dextrin, while the gluten 
is uninj ured; and the bread has a sweet and 
agreeable flavor, free from that acidity and 
bitterness always more or less present in 
fermented bread. 

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. 

. . . � .. 
R. HOE & CO.'S IMPROVED INSERTED SAW TEETH. 

Since the introduction of inserted teeth for circular saws, 
their employment has steadily increased, and promises still 
to do so. In a plain or solid circular saw, the destruction 
of one 01' 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

_ .. ... .. .. .  . 

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 every part of tooth shank and chisel bit, 
is made to a standard gage, so as 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 

r..:;':ZC N.r 

.� .. 

The AUendance at 'he Centennial ExposlUon. 

The at�endance at the Centennial Exposition for the one 
hundred and thirty. six exhibition days, ending and includ
ing October 14, aggregates 5,772,448 paying visitors, and 
1,362, 629 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 compari'3ons between them and those repre
senting the attendance at prior world's fairs. It appears 
that the pay admissions to the Centennial for the 136 days 
exceed the whole number of pay admissions at the Vienna 
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,  6,039, 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 1855, the aggregate ad
mi:sions were 5,162,330 in 200 
days; and in London, in 1862, the 
numbers admitted were 6 .211,103 
in 171 days-both of which ag-
gregates we largely exceed. At 
the 1867 Exposition in Paris, 

- 8,805,969 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 

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 at 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 loose. Another 
and very serious objection to the 
ordinary form of inserted teeth, 
as compared with the new system 
ill ustrated in our engraving, lies 
in the fact that when, from the 
breakage of a few teeth, it is ne
cessary to reduce the remainder, 
to make the saw run true and all R. HOE & CO.'S IMPROVED INSERTED SAW TEETH. 

� the aggregate of paying visitors 
to the Centennial above noted. 
and a quarter of a million to the 
others, thus making over nine 
millions in all for 158 days, Sun
days excluded, against the 8 .805, -
969 for Paris in 217 days, Sundays 
included. 

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, special swages 
were invented ; but the action of these swages is to spread 
the front of the teeth by upsetting the metal at 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 course is that the corners of the teeth 
break off when in use, especially upon coming in contact 
witl!. knots. If new teeth are inserted, instead of the dam· 
aged ones, the process becomes expensive ; and the new 

bits, being short, are exceedingly stiff, and they 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, it is claimed, 
cut from one to two thousand feet of lumber, depending 
upon the quality of the logs and the amount of feed car
ried. 

The saws are made from 13 to 6 gage in the thickness, and 
from 12 to 72 inches in diameter, the smaller sizes being ad· 
mirably adapted for edging and gaag saws. For further 
particulars, address R. Hoe & Co. , 504 Grand street, New 
York city. 

In its pecuniary results, the Centennial largely exceeds 
those of any exhibition yet held. The greatest return was 
at London, in 1851,  namely, $2,121,610 ; the next at Paris, 
in 1867, when it was $2, 103,677. The cash receipts for 
gate money during the 136 days of the Centennial were 
$2,686,603.75. 

.. . . . . 
ANTB.-A certain way to keep ants from sugar barrels, 

lard cans, and preserve jars, says one who has tried it, is to 
tie a string wet with kerosene around the barrel, can, or ja.r .  
Repeat the wetting o f  the string with the kerosene oil every 
few days. 

. 
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NOVEMBER 4, 1 876.] 
THE HEIIIPTERA OR BUGS. 

The insects of the order hemiptera. or half-winged, in
clude all those commonly called bugs, harvest flies, tree 
hoppers, plant lice, etc. They are sucking insects, having 
neither mandibles nor maxilllll proper, but horny beaks curved 
along the breast when not in use, containing in grooves a 
series of delicate, sharp bristles, by which the insects punc
ture the skins of their victims, They have four wings, of 
which the upper are generally thick at the base and mem
branous at the ends, being as it were 
half elytra and half wings, whence the 
name of the order. In a few species, the 
wings are all membranous, and some are 
wingless as the bedbug. They undergo 
only a partial transformation, the larvlll and 
pUplll resembling the adults, except in the 
absence of wings and in size ; in all the 
stages they live in the same way, and are 
equally active. One species, the earth bugs 
(geocoris!lJ) have the antennlll exposed and 
longer than the head ; most 8·re 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, where they attain considerable 
size, and are marked with brilliant colors ; 
they live on the juices of vegetables and 
sometimes on those of other insects ; they 
exhale a disagreeable odor, and adhere to 
whatever they touch. The squash bug 
(coreus tristis) and the chinch bug (lyglllus) 
are species of this order. 

Our il l ustration shows the pentatoma gri 
.�ea, a 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. 
Gardeners employ other remedies against 
these pests, tobacco fumigation and the ap-
plication of whale oil soap being the best. 

. 41 1 .. 
THE BURBOT. 

The burbot, although a fresh water fish, is a member of 
the cod family, having the pendent barbs from the chin 
which distinguish most of the members of the gadidlll or cod
fishes. The burbot is ordinarily from 1 to 2 feet long, the 
head is flat and smooth, with the gape large, and the mouth 
filled with small teeth. The color is a yellowish brown, 
clouded and spotted on the sides, the belly being of a lighter 
hue. Like the eel, it conceals itself undl'r stones, watching 
for young fish and insects, and it is very tenacious of life. 
The flesh is firm, white, and well flavored. 

The lota maeulosa, common in this country, is very simi
lar in appearance and habits to the l. vulgaris above described, 
which is well known in Eng-
land . .  Mr. Henry Lee relates, 
in Land and Water, that three 
of the common bur bot were 
caught in the river Trent, and 
were offered to the directors of 
the Brighton Aquarium, and 
accepted ; but before they could 
be despatched on their journey, 
the largest of the three (he was 
but 14 inches long) swallowed 
his two companions. 

The burbot is very hardy, 
and, like the carp, will live for 
a long time out of water, if 
kept moist, and fed occasion
ally with worms and small 
fishes. It is said it will thrive 
in ponds if well fl'd on bul
lock's liver, etc. Its growth, 
however, is probably not very 
rapid, if the statement be cor · 
rect that it does not spawn till 
its fourth year. 

The large, three-lobed liver 
of the burbot has always been 
regarded as a great delicacy. 
Black tells of a certain Coun
tess of Beuchlingen, in Thur
ingin, who spent the greater 
part of her income on this lux-
ury. This liver was also supposed, according to Marsili, to 
be an efficacious "love philtre," and the oil  from it was es
teemed as a valuable emollient of corns and callosities. 
From the air bladder-small as it is, though large in pro
portion to the size of the fish-isinglass is made. The skin, 
cleansed, stretched, and dried, is used by the country people 
in many parts of Russia and Siberia instead of glass for the 
windows of their dwellings, and is as translucent as oiled 
paper. It is also utilized by some of the Tartar tribes as 

Jtitutifit !tutritJI. 
material for their summer dresses and the bag in which they 
pack their aI: imal skins. The fishermen of the Oder. when 
they catch more burbot than they can sell, cut the fattest of 
them into strips, dry them,'and use them as matches. The 
roe, which, by Willoughby's computation, contains about 
128,000 eggs, is deemed unwholesome, if not poisonous. 

The turbot is also indigenous in almost all the rivers and 
lakes of Northern Europe, India, and Northern Asja, and 
also in the Hudson's BaY' territories, It is common in Ger · 

PENTATOMA GRISEA .  

many, Denmark, Sweden, and Russia. and is  especially 
abundant in the lakes of Geneva and Leman. If it be true 
that it was introduced into the former from Neufchatel, and 
thence to Lake Leman, it furnishes a good example of suc
cessful acclimatisation or naturalisation. It is also met with 
in the Italian lakes Mag-giore and Lugano, and exists in 
most of the streams in the east of France, but; is not 
very abundant anywhere in that country. In England it is a 
local fish, being found chiefly in the northern and midland 
counties, and especially in the Trent. Mr. Couch suggests 
that the burbot may probably be an imported fish, and thus 
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 (LOT A VULGARIS). 

vourer of small fry , as well as of fishes of larger growth, 
its presence in some rivers might not be desirable. 

.. ' I I  .. 
Hygela---The Model CUy oC the Fut ure. 

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

originality that his sUj!"gestion, of even so Utopia.n a scheme 
as the one above referred to seems at first sight to be, secures 
for it thoughtful consideration and possible reduction to 
practice, where otherwise it might merit but passing notice. 
Hygeia, as the model city of health is appropriately named, 
was described in a presidential address delivered by the au
thor before the Health Department of the English Social 
Science Association, at the Brighton meeting of a year ago. 
This address, revised, is now published in pamphlet form. * 

The population of the model city is 
placed at 100,000, living in 20,000 houses, 
built on 4,000 acres 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 
feet, or four stories of 15 feet each. 

The substratum of the city is of two 
kinds. At the northern and high est part 
there is clay ; at the southern and south
eastern, gravel. Whatever disadvantages 
might spring in other places, from a reten
tion of water on a clay soil , is hElre met by 
the plan of building every house on arches 
of solid brickwork, through which there 
is a free circulation of air, and down the in
cline of which al l currents  of water are 
carried !tway. Three wide boulevards run
ning east and west constitute the main 
thoroughfares ; beneath each is an under
ground railway for heavy traffic. The other 
streetR at right angles to the large avenues 
are 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 there underj!"round 
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 impermeahle to water. 

The bricks are perforated transversely, and at the end of this 
there is a wedge opening, so that the walls in this way be
come honeycombed, and admit a constant body of air, which 
can be heated by the fire grates in the house. The bricks 
inside the house are decorated, so that no other finish is 
needed, and the layers of poisonous paper and moldy paste 
are thus avoided. 

The chimneys are all connected with central shafts, into 
which the smoke is drawn after being passed through a fur
nace to destroy the free carbon, so that it is discharged col
orless into the open air, and its nuisance thus obviated. The 
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 through the houses 
and the transportation of food 
is rendered easier, since the 
heavy dishes are taken d own 
and the light, empty ones only 
carried up. No carpets are per
mitted, the floors being of hard 
wood, and kept clean by bees
wax and turpentine, by which 
process the air is ozonized and 
rendered fresh. Twelve hun
dred cubic feet of air is allowed 
to each sleeper in bed rooms, 
and from the sleeping apart
ments old clothes, etc. , are rig
orously excluded. Lifts are 
provided for transporting ma
terial from floor to floor, and the 
heating apparatus consists in an 
air box in every room, which, 
distinct from the chimney, com
municates by an opening into 
the outer air, and by another 
opening into the room. When 
the fire in the grate in the room 
heats the iron receptacle, fresh 
air is brought in from without. 
and is diffused into the upper 
portion of the apartment. 

All pipes enter the houses 
from beneath; and as they pass 

through the arched subways, access to them is always con 

venient. The brick sewers run along the floors of the sub

ways and empty into three cross main sewers. They are 

trapped in each house, kept well flushed, and ventilated into 

tall shafts by pneumatic engines .  
As regards the personal habits of the population, drink

ing and smoking will be unknown, for saloons and tobacco

nists' shops will be excluded. Working men and women 
*Macml\1an & Co . •  N. Y. publishers 
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will not be permitted to carry work home, but must hire 
workrooms in buildings set apart for that purpose. There 
is a great deal of good sense in this provision. Dr. Rich
ardson says that work carried into squalid tenements is 
often a cause of the spread of disease. " I ,  myself. "  he 
adds, " have seen the half-made riding habit, that was ul
timately to clothe some wealthy damsel, act as the coverlet 
of a poor child stricken with malignant scarlet fever." In 
order to avoid dissemination of disease by soiled linen, pub
lic laundries are established under municipal direction, and 
to these alone must be sent such clothing as is not washed 
at home. Public hospitals are established in various parts 
of the city. We have not space to enter into the details of 
these, 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 insane asylums, 
and no poor houses ; the few who would occupy such insti
t.utions are to be placed in houses licensed 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, gymnasia, public 
libraries, art museums, 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
taminated 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
ly, there are no marked graves, no reserved spaces in ceme 
teries. The de!1d 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 legitimate 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 triumphs 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 (asily 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 rail ways, we may hope to see speed attained 
beyond all precedent, yet at no sacrifice 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 
intellectual man which shall lead 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 a 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 Illinois. This 
State makes rather a poor show of minerals, with the excep
tion of lead ores, especially of galena, of which there are 
some fine crystals, also calcite. The collection of antiqui
ties from this State is, however, very fine. Next we see 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
lows, and its exhibit consists mostly of coal, iron , and oil, 
with some geological models, and a series of preparations 
made by Professor �chorlemmer, of Owens College,Manches
ter, England, illustrating the composition of petroleum. 

Miehigan is next, and far exceeds in interest any of the 

J titnfifit �tutritan . 
above. Her specialties are native copper and silver, which are 
well represented here. First we see a cubical mass of copper, 3 
feet on a side, which has been cut from a mass weighing 76 
tuns. Then we have ancient stone tools used by a prehis
toric race for working the copper: copper minerals of differ
ent kinds;  a conglomerate containing 5 per cent of copper; a 
large number of chlorastrolites, a green mineral peculiar to 
the Lake Superior region ; native silver, and a set of minia
ture tools, like those now used in copper mining, made from 
the native silver and copper just as it comes from the mine ; 
iron ore, and a geological section of the iron district ; lastly 
an Indian canoe 10 feet long, made of birch bark. 

The next State is Missouri, where lead and zinc abound. 
Here are some coal fossils of lepidodendron , also malachite, 
azurite, kaolin, geodes of amethyst, and other minerals. 
The zinc ores, from Dade county, and blende, from Joplin 
and Graten, are especially worthy of notice. 

Ohio is chiefly noticeable for the mound builders' relics, 
a very large and fine display being made by the State Archre 
ological Association, and another by L. M. Hoseas, of Cin
cinnati. Some of these indicate the possession of �onsid 
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, zinc, and 
copper. Here is a huge mass of smithsonite, or carbonate 
of zinc, 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 
thir: strips of the rock in each strata are placed one above 
the other, in cases 6 feet high and 18 inches wi<le. 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 kaolin 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 this annexe, 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 west end 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 Carol ina 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, S. 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 Australia, and a galeopitll ecu.� 
from the Philippine Islands. 

A few States, 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 as amazon stone, which is found almost ex
clusively at Pike's Peak. Si lver 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 silver 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 interesting relics, arrow heads, hatch
ets, etc., 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 Ihave some handsome verde antique 
marble, chromic iron sand from Delaware county, Pa. , and 
crystals of bichromate of potash made from it. 

The Passaic Zinc Company, of New Jersey, exhibit some 
fine specimens of calamine, also zincite and willemite, to
gether 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. etc. 

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

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

There is a curious stone here from Mumford, Munroe 
county, N. Y. ,  which consists entirely of vegetable petrifac
tions, chiefly leaves and twigs. Although it looks very fra
gile, it must possess considerable strength, for we are told 

that a church has been built entirely of this stone. Adjoin
ing this is a large mass of infusorial silica, the so-called 
electro-silicon, from Nevada. This substance consists en
tirely of the siliceous remains of microscopic animals, and 
presents , when viewed under the microscope, many beauti
ful forms. Its chief uses are in the manufacture of dyna
mite, and as polishing powder. 

Adjoining this again is a large and beautiful collection of 
American minerals, with a few foreign ones, exhibited by 
Professor A. E. Foote, of Iowa. Most conspicuous among 
these is the green amazon stone from Pike's Peak, Colorado. 
Then come some very powerful natural magnets, from Mag
net Cove, Ark. ,  a great variety of quartz crystals, single and 
in masses from the Hot Springs, a crystal of smoky quartz 
which is four feet long, from Pike's Peak, rose quartz, ame
thyst, petrified mORS, green wavellite (unusually fine),nativG 
copper, petzite, stalactites and stalagmites, agates, land
scape marble, etc. There is also a set of specimens put up 
for students' use, which embraces many rare mineral s, and 
yet comes within the reach of almost every one. 

In a cabinet by itself is a collection of minerals from 
the line of the Texas and Pacific railroad, also collected by 
Professor Foote. The most beautiful sr rare are the tur
quoise 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 as if they had been var
nished. 

THE UNITED STA'fES GOVERNMEN T BUILDING. 

Carefully guarded in a fireproof safe are several of those 
exceedingly rare crystals, namely, pure gold. Not far from 
these 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, e�pecially those of Messrs. Jefferis, 
Perry, & Wilcox, of Philadelphia. One crystal of apatite, 4 
or !j 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
ful . 

CANADA. 

'1'he Canadian mineral exhibit is in the Main Building, and 
has been prouounced 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 . 

FOltEHtN EXHIBI'fR.  

Of the South American countries, Chili stands first. The 
collection of Emilio Escobar, embracing 445 specimens, is 
valued at $30,000. It consists chiefly of native silver and 
silver ores, including several specimens of beautifully crys
talized proustite or ruby silver (sulphide and arsenide of 
silver), from Chaiiar<;illo. Some of the crystals are over 3 
inches long; the finest specimen is valued at $4,000. The cop
per minerals are also very beautiful, especially the atacam
ite (chloride o f  copper), malachite (carbonate of copper), and 
many others ; also cobalt ores, borates, sulphur, cinnabar, 
etc. 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 beauty, attract much attention. A 
single mass of metallic silver 6 feet in diameter, weighing 
4,002 lbs. ,  and worth $72,000, attracts much attention from 
its value. 

'Russia is the only European country whose mineral ex
hibit fairly represents her mineral wealth. The exhibit 
from the Museum of the Imperial School of Mines is very 
fine. Beginning with native platinum and its associate 
metals, palladium, rhodium, iridium, ruthenium, etc. , we 
next see some beautiful specimens of aqua marina, a bluish
green variety of beryl, emeralds, garnets, and zircons. Ouva
rovite, an emerald green garnet, named after the Russian 
minister Uvarof, large pieces of jasper, nephrite, and topaz, 
in crystals 6 inches long, are some of the curiosities of the 
collectipn. 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 represen
ted here; but a much finer display is made by Hoessrich & 
Woerffel, who exhibit a large number of articles made from 
these beautiful stones, such as vases, table tops, cabinets ,  
mantlepieces and jewelry. 

Practical Germany limits her mineral exhibit to products 
of use in the arts : amber, lead 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 alkali 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
deen, and we have done. Italy is rather better, for she 
exhibits a fine collection of polished marbles, besides sul
phur and alabaster. 

The exhibit of Hawaii, although small, is very interesting, 
embracing as it does several sets of volcanic minerals and 
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lava from the crater of Kilaura. Among these is a bird's 
nest, made of pelee's hair, a substance resembling our min. 
eral wool, and formed in an analagous manner, by the wind 
blowing over melted lava. 

Diamonds in the rough, and diamondiferous soil with a 
diamond in it, are shown in the pretty little exhibit of the 
Orange Free State. 

There are a few minerals scattered about elsewhere, but 
none of much value 

CENTENNIAL NOTES. 

The Siamese exhibit, which b as been 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 States. Whatever 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 et ceteras, 
massed together and seemingly defying any attempt to reo 
solve them into order. On the tables near by are diaplayed 
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 a severe yoyage and not 
o\'er gentle handling are everywhere apparent. 

THE GERMAN EXHIBIT 

was so mereilessly 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. 

Ititutifi t Imtri tau. 
heavy iron plates pivoted, like a fan, to a recessed block of 
metal at the center of an iron post, A. The upper plate is 
fast to the post and the others may be folded up beside it, so 

Fig. 1 .  

sate for the oyer· abundance of  effigies of  Kaiser William and that when the device is  thus placed i t  may be passed down. 
Bismarck, and the exhibit of cheap jewelry and chromos. ward through the rudder hole. On the post are pintles 
For instant-e, there are Count Wermgerode's reproductions, which slip into gudgeons on the stern post, thus hinging the 
in cast iron: of many fam�us w�rks of art. These consist of i rudder in place. And also on the stern post is 1\ sheave, B, 
helmets: shIelds,

. 
s�vord hIltS, pItchers, �rns, and �lates, co· I through which a chain or rope is kept passed; so that, when 

vered WIth exqUlsltely molded figures III bas rehef. The _ it is necessary to place the rudder in position, one end of this 
casting is remarkable for its perfection in details, and will ' rope is attached to the lower pintle, and by pulling on the 
be quite a revelation to most foundrymen. One plate is left I other end the 1,intle is quickly drawn into the socket. In 
j ust as it was taken from the mold, with much of the sand I the lower part of the post, A, there is a sheave through 
still clinging to it, and the sharpness of outline attests

. 
the ; which another rope, attached to the lower rudder plate, is 

excell�nt wor� of both
. 
molder and founder. The objects I rove, and which likewise leads up through the rudder hole 

are filllshed WIth a coatlllg of brown powder, so that they By pulling on this after the rudder is placed as described, 
cannot be distinguished by the eye from real bronze, while I the fans or plats are expanded as shown, while they may be 
their cost is of course much cheaper. The ivory display is closed to remove the apparatus by means of a rope shown 
also very fine. Above the tall ebony case in which the ob· on the opposite side. 
jects are placed is a large pair of elephant's tusks, surround. In previous articles we have described the growing South 
ed by smaller tusks, graduated according to length, and ter· African industry of ostrich raising, which, it has been sug· 
minating in the short tusks of the walrus. Within the case gested, might be successfully carried on in this country. In 
are pianoforte keys, billiard balls, combs, chessmen, and a the annexed engraving is represented 
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 seas. 

Germany gives to her pottery from the Royal Porcelain 
Manufactory, Berlin, the post- of honor in the center of the 
building. To describe this superb display is scarcely possi. 
ble, since the exquisite delicacy and artistic coloring of the 
ware render each piece 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 true mad. 
der root in brightness and fastness of color. The success 
which so far has rewarded investigators leads to the belief 
that the problem of manufacturing artificial indigo will be 
sol ved. One of the latest discoveries in the field of coal tar 
colors is eosine, which promises to supersede the costly co· 
chineal. 

There are three exhibitors of paraffin and mineral oil manu' 
ufactured from peat. This industry is, in Germany, confined 
to Saxony, and the total annual value of the product is about 
$4,000,000. The oils are mainly used for lubricating 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 Ma· 
ria 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 articles in fu· 
ture articles. 

In the Italian section there is a model of 

A NEW JURY RUDDER, 

a sketch of which, Fig. 1, we give herewith. It is always 
customary for vessels to carry to sea the material for making 
a temporary rudder in case that very important appendage 
should become disabled, and there are many ingenious  in· 
ventions for putting together spare spars and pieces 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 a ship is roll· 
ing heavily in the trough of the sea, this is an exceedingly 

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 

Fig. 2. 

hot by a lamp or furnace beneath. Below this are drawers 
in which the eggs are first placed, and these, by means of 
the screws shown below, may be raised until the eggs are 
bruught almost in contact with the warm surface above. In 
these receptacles the eggs are kept for two weeks at a tem· 
perature of 1020 Fah. They are then removed and placed 
in the inner pair of compartments, shown above, for another 

Fig. 3. 

troublesome and perilous operation. The plan proposed by fortnight, at a temperature of 100°. At the end of this pe· 
M. Raffaelle Cagliesi, of Ancona, offers first a simple con· riad the eggs are carefully extracted, and a small hole is 
struction, which is such that the device may be folded into a chipped in each shell at the point opposite the chick's head. 
very small space, and so easily stowed ; and, second, an easy They are next replaced and kept in the same compartments 
means of shipping the rudder. The appliance is made of . for two weeks 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, so as to show the relative size. 
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 1I00d Hope by apparatus of this description. The mao 
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 
apprC'lximate, but ,mfficiently accurate to enable an ordil'ary 
observer to find the object mentioned. M. M. 

PositIons oe Planets tor Novelll ber, 1 8 76. 
Mercury. 

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

VenU8. 

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 diameter 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 Sh. 56m. A. M. , and 
sets at 2h. 37m. P. M On November 28 Mars and Venus 
will have nearly the same right ascension, and wilf 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 4h. 39m. P. M. 

Saturn. 

Although Saturn is low in altitude (in this latitude not 
above 26° for the whole month of �ovember) 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 5h. 38m. , and sets at 
lOh. 5Sm. the next day. Saturn is among the stars of Aqua. 
rius, but so much brighter than even the brightest of the 
constellation as to be readily known to be a planet. 

Uranus. 

On N ovember 1, Uranus rises a few minutes after mid. 
night, but a short time before the bright star Regulus, and 
ltO north of it in declination. The planet can perhaps be 
found by its nearness to this bright star ; it approaches the 
star until the 29th. On the 30th, Uranus rises at 10h. 15m.  
P. M . ,  and sets at  l1h .  58m. the next morning. 

Neptune. 

Neptune rises on November 1 at 4h. 41m. P .  M., and sets 
at 6h. 1m. of the next morning. On the 30th, 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 Spots. 

The report is from September 28 to October 17, incIusi ve. 
The photographs of September 28 and September 29 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 lS 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 ArlllS Cor RussIa. 

Smith & Wesson, Springfield, Mass. ,  have a new contract 
with the Russian 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. 

4 •• � • 
THE Australian gum tree, eucalyptus globuluB, well known 

for its antiseptic qualities, has recently been found to yield 
a fragrant resinous oil, containing a substance homologous 
to camphor. 
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Patent La_ KeCorDl In England. 

At a recent meeting of the British Association at Glasgow, 
a paper 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 
length. It seems to be thought, he said, that lawyers have 
a special claim to dominate in patent legislation, perhaps on 
accr}Unt 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 
primary decision in each year ; and an examination of the 
files of the Times 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 mu'!t be to appoint a sufficient num
ber of men of scientific attainments or of good experience. 
This is a 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 ad vantages 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 
to 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 shoul d be granted for a thing which is not 
new, because the public may thereby be prohibited from using 
something which the patentee claims as his invention . The an
swer to this is that a patent granted for a thing which is not 
new is, if not void, voidable, and then in truth a very small 
amount of harm results. 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 exhaustion 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 examination as to frivolity ; and if 
we were to have an examination as to novelty, that examin
ation should be feneed with precautions to prevent an in
ventor being inj ured by a wrongful decision. It was recom
mended by the committee of the Society for the Amendment 
of the Law that a patentee should have, notwithstanding 
the adverse report of the examiner, a right to demand his 
patent if he still so pleased, but that the specification should 
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 absolutely necessary. 

REMARKs.-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 any thing, 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
satisfaction, and was so discouraging to inventors, and !l0 
obviously 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 iota 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 unable to see the difference between tweedle
dum and tweedle-dee. Property in patents never com 
manded such high valuations here as at present, notwith
standing the fact that the number of issues, now nearly 
15,000 a 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 against new 
applicants. This decision so limits the scope of official 
examinations that they are vf no special importance now, 
if indeed they ever were ; and nobody would be hurt if the 
system were abrogated. We agree with Mr. Bram well that 
a patent granted for an old invention is good for nothing, 
and the issue of such a patent does very little harm. 

• I I I  • 
Cbromic Inks. 

As long ago as 1848, Professor F. Runge invented what he 
called a chromic ink, from its containing chromate of potash. 
His directions for its preparationf>, l'ublished at the time in 
Dingler's Journal, were as follows ; A decoction of logwood 
is first made in the prop"'rtion of 10 to 80, that is 10 lbs. of 
log wood is boiled 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 �eady for use at once. Gum and other addi. 
tions are injurious, he says, to this ink. 

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 
by adding four grains of corrosive sublimate to each bottle. 

Jtitufifi t Imtritlu. 
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 log wood in 20 ozs. 
of water, then boil 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 ozs. of deep black ink. 

BOttger says that a simple method of preventing gelatin
izing in chromic ink is to add to the water in which the ex
tract is made some carbonate 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. 

�tttnt �mtritan and �ol·ti41n �attnts. 
NEW MECHANICAL AND ENGINEERING INVENTIONS, 

IMPROVED RHOVEI,-GRINDING MACHINE. 

William A. Meyer, 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-acted standards. The blank 
holding frames and standards are supported on a traversing car
riage that feeds the blanks successively to a rapidly revolving 
and adjustable grindstone, that grinds the entire surface of the 
blanks. There is a revolving eccentric 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 articles to be ex
posed to grinding. 

IIIIPROVED BOAT-DETACHING APPARAT US. 

WilHam A. Brice, London, England.-Thls detaching apparatus 
remains intact and locked as long as there is strain on the suspen
ded riIIJrS, but Is Instantly released when the strain is taken off by 
the raising of the boat by the wave. It was described and illus
trated on page 150, volume XXXv. 

IMPROVED MACHINE FOR SAWING STAVES. 
Benjamin H. Catching, Forest Grove, Oregon.-A band saw, or h 

saw of similar form in two parts, is fitted on an oscillating 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 uuder side for gaging the work to the saw,the 
guide being shifted from groove to groove as each stave Is sawn 
off. A special advantage Is that one part ot the saw cuts while the 
other part Is on the back stroke. 

IMPRO VED REVOLVING EARTH SCRAPER. 
Benjamin Slusser, Sydney, Ohio.- 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 arrangement of the scraper proper, 
made of a single sheet of steel bent so as to secure the best results 
In lightness of draft and perfection of ftlling, and provided with 
racking runners and an end board of pecuHar arrangement, 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, the said scraper being piv
oted therein upon double pivots, which are shifted from the front 
to the rear of the center of gravity, aQcordlng to whether the load 
Is 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
w ched to the barrel for feeding the nail plate to the knife, and In 
the means for reYersing 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 fianged or auger-shaped shaft. 

IMPROVED CAR COUPLING. 
Samuel Hamer, S.1t Lake City, Utah Ter.-Thls combines a buf

fer arrangement with the drawhead and coupling. It consists of a 
spring-acted drawhead, with Interior separately movable drawbar, 
to which a coupling spring hook Is pivoted. The drawhead has a 
top shoulder that comes in contact with an auxiliary spring bolt, 
and acts as a buffer head. 

IMPROVED HAY ELEVATOR AND CARRIER . 
Joshua Anderson, Short Creek, Ohio.-This Invention consists In 

the construction of the carriage and its arrangement to the track 
or way upon which it runs, the same being so CODEtructed and ar
ranged that the elevation of the load of hay in the fork trips the 
carriage and allows it to move upon the ways, and the load is held 
in Its position near the carriage by a retaining device independ
ently of the draft rope, ,so that it cannot sway tt' the floor again 
when the carriage Is set free. 

IMPROVED ANVIL. 
James Jenkins, Cortez, Nevada.-This inventor has devised a 

means of repairing old and worn-out anvils cheaply, and thereby 
economizing metal, now lost when the face is worn down so as to 
be unfit for further use. It consists of a steel face and swage 
block, secured on the top of the anvil by a metal strap, screwed 
detachably to its sides, and fltt!)d down the sides and under the 
bottom of the anvil, to which it is fastened. Keys are fitted be
tween the block and the hollow face of the anvil, to support it 
firmly. The connection of the attaching strap to the sioes of the 
block is such that the block can be reversed to use one side for the 
anvil face, and the other side for the swage block. 

IMPROVED RESA WING MACHINE. 
Thompson M. Newman, Gallatin, Tenn.-In this device, a rotary 

saw on a vertical arbor Is arranged between two tables which are 
supported on screws so that they can be shifted up and down to 
vary the thickness of the stuff. They may also be inclined to the 
saw for sawing bevels, and have feed rollers genred by counter
shafts and belts, with the main horizontal driving shaft mounted 
In the lower part of the frame and turning the saw arbor by bevel 

gears. 

NEW MISCELLANEOUS INVENTIONS. 

IMPROVED MACHINE FOR CURLING FEATHERS. 

Johann Hawlowetz, New York city.-This consists of a revolving 
curler, In connection with an apron running over a driving roller, 
an adjustable stretching, and a swinging and spring-acted roller. 

IMPROVED HEEL EVENER FOR BOOTS AND SHOES. 
Abram Dilley, Drakestown, and John L. Larrison, Schooley's 

Mountain, N. J., said Larrison assignor to said Dllley.-As an im
proved heel evener for shoes and boots, that may be readily set 
to keep the heel l e ver for any tread of the foot, the inventor pro
vides two wedge-shaped rubber plates, that are applied by a cen
ter pivot to the insole and heel, and adjusted by upward project
Ing side lugs at their thickest part, 

[N  OVEMBER 4. 1 876. 
IMPROVEMENT IN PURIFYING IRON AND MAKING STEEL. 
John L. Randall, Albany, N. Y., assignor to himself and Stephen 

lfunson, same place.-Thls conslstg in treating molten cast iron, 
while in a receiver, with pulverized titanic or equivalent iron 
ore, potassic ferro cyanide, and potassic nitrate. The process al
lows of using old as well as new material, utilizing refuse metal 
the vitality of which has been nearly destroyed, restoring it to a 
high standard of excellence. By the said combination of mate
rials also a superior and uniform grade of metal, suitable for extra 
fine castings, is produced, which may serve as a substitute for 
steel. 

IMPROVED COMPOSITION FOR ARTIFICIAL MARBLE. 

Louis De Planque, New York city, assignor to himself and Fran
cis Strom, same place.-The composition consists of plaster of 
Paris dissolved in whey, under admixture of starch, glue, and sul
phate of zinc. The mass is cast and pressed into molds, In which it 
remains a few hours untH completely hardened. It is taken out 
of the molds when hard and polished. Any imitation of marble or 
other stone may thus be produced. 

IMPROVED SHOW CARD FOR BUTTON S AND LIKE ARTICLES. 
Charles A. Righter, New York city.-The buttons are attached 

to small cards, each card holding one dozen buttons. The cards 
have pointed ends which slip into slits In the large supporting 
card. 

NEW HOUSEHOLD INVENTIONS, 

IMPROVED MOSQUITO NET FRAME. 
Edward S. Lathrop and Louis Salvaterre, Savannah , Ga.-This 

mosquito net frame is designed to be applied to a bed or crib, and 
adapted to be extended with a mosquito netting canopy, which it 
carries acrOB8 the bed to protect the occupants. It  may also be 
readily drawn back by the occupants while in bed. It consists 
mainly of a pair of lazy tongs, one on each side of tbe bed, and so 
combined with a supporting standard, attacbed to the bedstead 
and 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 WIND OW MIRROR. 
Carl A. Demllng, New York city, assignor to Anthony Demling, 

same place.-This is an Improved reflecting mirror for the win
dow� of buildings, by which the street in 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, 
so as to m ake them adjustable in any desired direction. 

IMPROVED BOSOM-IRONING BOARD. 
Luther A. van Kuren, Binghamton, N. Y.-In this device, thc 

bosom is, by means of a swinging bar, readily stretched to the re
quired degree of tension, and tightly held for being Ironed until 
released by the raising of the bar. 

• I I I . 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS, 

IMPROVED WAGON END GATE 

Zaccheus C. Wilson, Nokomis, Ill.-The object here is to furnish 
end gates for wagon bodies, so constructed, for convenience In 
dumping grain. that they may be opened and put out of the way 
without being detached from the said bOdies, and in such a way 
as to leave the open ends wholly unobstructed. When closed they 
are firmly held in place, so that they cannot be pressed open by 
the load. 

NEW AGRICULTURAL INVENTION S. 

IMPROVED SEED PLANTER. 

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

IMPROVED COTTON AND CORN PLANTER AND FERTILIZER 

DISTRIB UTOR. 

William Scott, Fredericksburg, va.-The invention consists in 
attaching two or more adjustable hoppers to a 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 in 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 limiting 
pins fixed to said main frame, which is extensible longitudinally, 
and provided with the usual shovelS, coverers, handles, and mar
ker. 

IMPROVED STRAW CUTTER. 

Amasa Heverly, New Albany, Pa., aSSignor to himself and Philo 
Mingos, of same place.-ln this cutter the knives are made with 
convex edges, and are attached to a bevel-toothed wheel run
ning against the mouth of the cutter box. Springs are attached 
to the inside of the cutter box at a suit able distance back of the 
cutters, and converging toward, and terminating a little In ad
vance of, the cutters, to open and close on the material being cut 
according to its volume, and to confine it mostly at the middle o ·  
the range o f  the cutters. 'I'hrough this arrangement i t  i ii  claimed 
that the machine works better and easier 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 Reynolds, Manchester Depot, vt.-Thls is an improved 
shank, so constructed as to receive and securely hold a hoe, a 
weeding hoe, a potato hook, and a rake, in such a way that the 
said tools may be attached and detached by simply tightening and 
loosening a screw. A hoe, a narrow or weeding hoe, a potato hook, 
and a rake are designpd to be made and sold with the handle. By 
this construction, by simply loosening a hand screw, either of the 
tools can be detached, and another inserted in its place, so that 
the farmer or gardener need buy but one handle or shank for a 
set of tools. 

IMPROVED DEVICE FOIt PICKING COTTON. 

Richard A. Cutllff, Shreveport, La.-The process of picking cot
ton by hand is slow, tedious, and expensive, and machines for the 
purpose have failed to come into extensive use, first on account of 
their cost, and secondly their imperfect operation. The patentea 
hIlS therefore devised a cheap but efliclent means for faCilitating 
hand picking, and the same consists of gloves or other hand cov
erings, provided with fangs, hooks, or claws, by which the cotton 
may be rapidly removed from the bolls. To free the cotton from 
the fangs or claws, a brush is provided, the same being attached 
to the body of the picker, In a convllnlent position to allow the 
gloved hands to be passed across and in contact with It. ThQ cot
ton, thus removed from the fangs by the brush, rolls off and falls 
into a bag or basket, which Is also strapped to the body of the 
picker. 
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T h e  AM E R ICAN CE NTE N N IAL,  1 876 
Wheeler & Wilson Victorious !  

Again tbe WHEELER & WILSON Sewing Machines trl
umpb over the world . The Centennial Commission have 
ottlcially announced 1 he awards,snd decreed for the new 
Wheeler & Wilson Machine two Diplomas Of Honor and 
Iwo Medals of .Veri t .  This Is a double victory, and the 
hlgbest award whlcb It was !n the power of the Centen
nial authorities to bestow. No otber sewing macblne 
ecelved such a rccognltlon. More than thirty of the 
best producers of machines tn this and other countries 
entered for competition , and at Philadelphia In 1876. as 
Vienna In 1873, and at Paris In 1867, Wbeeler & Wilson 
lead the list . After a careful ,  rigorous, and exhaustive 
examination , the judges unanimously dedded that the 
superior cxccl1cnc,: of these maclI1nca deserved more 
than one medal or diploma, and , consequently , they 
recommended two Of each . The Centennial Commission 
unanimously ratilled tbe action of tbe judges, and >he 
public will Indorse the decision of these ablest of me
chanical experts. A claim of equally dl.tlngulshed 
honor for any o ther sewing machine is only an attempt 
to hoodwink the people. Read the following, which 
stamps the • •  New Wheeler & WilBon" 8S the Standard 

Sewing .Machine of the world. 

[From the Official Report . ]  

AWARDS TO WHEELRR & WILSON. ]  
1 . A Medal and Diploma for . . Tile New Wheeler & 

Wilson Sewing Machine , "  for the following reasons : 
I .  A Lock-stitch Sewing Machine unsurpassed 

in thejlne workman8hip Of its part8, great origi

nal/tv , great adaptabilitv to different kinds of 

work both in cloth and leather, beautv of stUch , 

ease and rapidity Of motion t and completeneS8 Of 

ili8play . "  

2 .  A Medal and DIploma for " The New Wheeler & 
Wilson Sewing Machine" for Leather, for 

. 1  Superior quality of work in Leather Stitching . "  
[Exchange . 

-================== 

rl.usintlils and ff,.ersoualt 
!'he OhaIrge fOT 17I8eIrtinn under thi8 head 18 One Dol

lar a lAne fOT each (nserti<m. If tM Notwe ex
ceeds Fwr lAnes, One DoUM and a Half per lAne 
Will be charged. 

7,000 Ibs. per hour, Ore reduced in 9 tnn Pulver
Izer ! lllustrated cIrculars . Farrelly Alden,Plttsb ' gh,Pa 

Agricultural Implements and Industrial Machin
ry for EXl>ort a< d Domestic Use. R.H.Allen & Co . .  N. Y . ·  

Town and Village Hand Firo Engines, with hose 
carriage and IIttlngs , only $350. 8end for cuts and full 
Information. S. C. Forsalth & Co. , Manchester, N. H .  

Grain Driers-Parties who use them extensively 
will please send address to Hersey Brothers , cor. 2d and 
E Streets, Soutb BostOD, "Mass . 

Magic Lanterns, Stereopticons, and Pictures for 
Parlor Entertainments and Public Exhibitions . Pays 
well on small capItal. 74 Page Illustrated Catalogue 
free. Centennla. Medal and Diploma awarded . McAllIs-
er, M ' f 'g  Optician, 49 Nsssau St .•  New York . 

Wanted-L"the, 48 in. swing, heavy, short bed, 
new or good 2d hand. Hull & Belden Co . ,  Danbury , Ct. 

1,()()() New Sewing Machines, Lock Sti tch, hand
orne and attractiye . Closing business. Will exchange 

all or part for Machinery or Merchandise , D. S .  M . Co. 
Danbury, Conn . 

Noiseless Exhaust Nozzles for Exhaust Pipes 
and Pop Valves. T. Shaw, 915 Ridge Av. , Phlla . ,  Pa . 

Must be Sold, and at a Bargain, for Cash-A 
Steam Wagon or Motor, belonging to an Estate . Ad· 
dress J .  H. Kenyon, Plainfield, New Jersey, where it 
can be seen , or W. S. Combs, St. PaUl, Minn. 

Shop Stoves-Brazil Foundry, Brazil, Indiana. 
Boiler Punch Lathes, 9 ft. Planer. Brooks & 

Wine brener, 261 North 3d St . ,  Philadelphia, Pa. 
Fire Hose,Rubber Lined Linen and Cotton,finest 

quality. I!:ureka FireHose Co . ,  13 Barclay St. ,New York . 
Split-Pulleys and Split-Collars of same price, 

strength and appearance as Whole-Pulleys and Whole· 
Collars . Yocom & Son, Drinker St . ,  below 147 North 
Second St . ,  Philadelphia, Pa . 

At a Bargain-Centennial Exhibition Shafting. 
Four lines of 2" and 3 In . ,  complete . 65 ft . ,  105 ft. ,  120 
ft. , and 170 ft. A. B. Cook & Co . ,  Erie, Pa . ,  or D . 9, 72, 
1dachlnery Hall . 

For 13, 15, 16 & 18 In. Swing Engine Lathes, 
address Star Tool Co . ,  Providence, R. 1 .  

The Scientific American Supplementr-Any de
sired back number can be had for 10 cents, at this olHce , 
or almost any news store . 

Latest and Best Books on Steam Engineering. 
Send stamp for catalogue .  F. Keppy, Bridgeport, Conn . 

D. Frisbie & Co. manufacture the Friction PuJ.
ey-Captaln-Dest In the World. N ew Haven, Conn. 

500 new and second hand machines at low prices, 
fully described In printed lists . Send stamp, stating Just 
what you wnnt. 8. C. Forsaltb & Co . ,  Manchester,N.H. 

Patent Scroll and Band Saws, best and cheapest 
n use. Cordesman, Ea-an &; Co . ,  Cincinnati , Ohio . 

Chester Steel Casting3 Co. make castings twice 
as strong as malleable Iron castings at about tbe same 
price . See their advertisement, page 301 . 

To stop leaks in boiler tubes, use Quinn's Pat
ent �'errules. Address S. M. Co , So .  Newmarket,N .H .  

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices . Ballev, Farrell &; Co . , Pittsburgh, Pa. 

For Solid Wrought-Iron Beams, etc., see adver
tisement. Address Union Iron Mills Plttsourgh, Pa. 

for IIthograpb . &c. 

Solid Emerv Vulcanite Wheels-The Solid Orlg
nal Emery Wbeel-other kinds Imitations and Inferior. 

Cautlon.-Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The b e st Is tbe cheapest. New York Belting and Pack
.ng Company, 87 and 38 Park Row , New York . 

:Y. Shaw, Manufacturer of Insulated Wire for 
galvaniC and telegraph purposes,&c. ,259 W.27th St. ,  N. Y. 

F. C. Beach & Co., makers o f  the Tom Thumb 
Telegraph and other electrical machines, have removed 

to 530 Water Street. New York. 

Lathe Dogs, Expanding Mandrels, Steel Clamps, 
&c., for Machinists. Manufactured by C. W. LeCount, 

So . Norwalk, Ct. Send for reduced PrIce List. 

Driving Belts made to order, to accomplish work 
required . Send full particulars for prices to C. W .  Amy, 

148 North Third St . ,  Philadelphia , Pa. 
Power & Foot Presses & all Fruit-can Tools. Fer

racute Wks . ,  Bridgeton, N .J . &; C. 27, Mchy. Hall , Cent 'l . 
The " Abbe" Bolt Forging Machines and the 

• •  Palmer" Power Hammers a specialty. Send for re. 
duced price lists S .C .Forsalth & Co. , Manchester,N .H 

J titutifit �lUtritau. 
Seamless Bag Machinery.-Send CiI culars to 

Andrew Dow , 277 Madison St . ,  New York . 
"Dead Stroke" Power Hammers-recently great

ly Improved, Increasing cost over 10 per cent. PrIces ra

<1uced over 20 per cent. Hull & Belden Co . •  Danbury, Ct. 

Steel Costlngs, from one lb. to five thousand Ibs. 
[nvaluable for strength and durablJlty . Clrculara free. 
!'1ttsburgh Steel Casting Co . ,  PIttsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, BUss 
&; Williams , cor. of Plymouth and Jay, Brooklyn , N. Y. 

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

Hydraulic Presses and Jacks, new and second 
.and. Lathes and Macblnery for Polishing and Bu1I1ng 
metals . E. Lyon, '70 Grand Street. New York. 

Diamond Tools-J. Dlckinson, 64 Nassau St., N. Y. 
Shingle, Heading and Stave Machine. See ad

vertisement Of Trevor &; Co . ,  Lockport, N. Y. 

Will G. W. , of New Haven, Conn.,  who 
observed the shock of the Hell Gate explosion, 
let us know If his watch was keeping New Haven 
time, and If, subsequently to the explosion, he 
ascertained the error of his watch ?-W. W. W., of 
St. Louis, Mo., should consult an expert.-C. N. B. 
will fin d  a description of a sun dial on p. 409, vol. 
29.-G. L. W. will find directions for making VI

do not seem to be fully accounted for by this 
cause, when the air seems to glow with heat; and 
these may be attributed to electrical and mag
netic currents, a knowledge of the action of 
which we have not yet fully mastered. 

(3) M. G. asks : Is it proper to call the cop
per wire enclosed In gutta percha, that they used 
In blasting at Hell Gate, a fuse ? A. No. The 
fuse ls the tube contalnlng the cap and a quantity 
of some explosi ve. 

(4) E. W. '1'. says : 1. Is there electricity on 
telegraph wires when all the keys except one are 
closed ? A. If there Is a battery connected with 
the wire, the wire will receive a charge from the 
battery even if a key be open at some other 
point on the line. There would be no current, 
however, unless the keys were an closed. 2. Are 
telegraph wires (on account of their connection 
with batteries) more liable to be struck with 
lightning than other wires of equal hight ? A. 
No, not in the slightest degree. 

(5) L. G. ask : Have the last observations on 
the transit of Venus been reduced, so as to de
termine the sun's parallax ? A. We believe that 
two or three have been reduced as an experiment 
to see what the result would be ; but it was not 
materially different from that now used by the 
Bureau of Navigation, which Is 8'848" as the sun's 
mean horizontal parallax. 

enna yeast on p. 185, vol. 3O.-A. B. will find direc- (6) H. C. H. aakl< : What can I put in tlour 
tions for soldering gun barrels together on p. 353, paste to prevent Its souring and not Injure it ? A. 
vol. 27.-A. T. L. will find directions for annealing Brown sugar, corrosive sublimate, and 011 of lav
glass chimneys on p. 42, vol. 26.-J. J. B. can wa- ender. 
terproof cardboard by following the directions How many gallons water does a 20 horse power 
on p. 17, vol. 33.-C. A. W. will find directions for steam boiler use per hour, at moderate speed ? 
polishing gun barrels on p. ll, vol. 32.-E. B. H. A. That depends upon what kind of an engine It 
will find directions for lacquer on Iron on pp. 243, Is supplying. In ordinary practice, It would 
312, vol. 34.-M. G. will find directions for gilding range from 50 to 250 gallons. 
without a battery on P. l16, vol. 32.-J. R. B. will How far from the reservoir can a steam pump 
find directions for making salicylic acid on p. 324, be situated to work well ? Can It work well at 
vol. 32.-M. will tlnd directions for kalsomlning 375 feet distance ? A. It can be made to work at 
on p. 351, vol. 24.-H. D. O. can clean the silver this distance, with a sUCltion pipe of ample size, 
rims of his show cases by the process described carefully laid. 
on p. 251, vol. 33.-A. R. can use celluloid as a sub- (7) W. J. M. asks : Will steam, pas�ing in 
stltute for wood in inlaid work. See p.23, voI.33.- jets between the piston rings and cylinder of an 
A. T. T. will find an answer to his query as to the engine crease the cyUnder ? A. Yes. 
cannon on a car on p. 273, vol. 32.-A. S., who does 
not give his name or address, will find that the (8) E. B. C. says : I have two cells of grav

proportions of wagon axles are given on p. 299, ity battery. How much will a magnet made of 1 
vol. 34.-1. R. C. will find a recipe for indelible lb. of No. 10 copper silk-insulated wire lift ? A. 

ink on p. 129, vol. 28. A good recipe for a solder- You cannot lift much with two cells of gravity 

ing fluid is given on p. 251, vol. 28. }'or a cement battery, nor with helices made of No. 20 copper 

for mending china, sce p. 379, vol. 31 . For a co- wire. If you want to lift heavy weights by elec

ment for leather, see p. 119, vol. 28. For a silver- trlcity, cover your iron cores with No. 14 copper 

plating solution, see p. 408, vol. 32.-C. A. K. will wire-using 150 feet-and employ a dozen of the 
find directions for transferring prmts to wood on large size carbon cells. The horseshoe form is 
p. 138, vol. 30.-W. F. S. will find a full explana· best, with an armature. 

tion of the processes for refining petroleum on (9) H. H. B. asks : What size of wire do I 
p. 340, vol. 26.-F. B. will find a description of a want for winding telegraph magnets for a resist
magnetic engine on p. 241, vol. 33.-J. A. S. will ance of from 1 mile to 12? A. The wire should 
find full descriptions of plans for lacing belts on be copper, No. 30 gage. 2. How should It be 
p. 244, vol. 34.-F. N. P. will find a description of wound ? A. It must be wound in layers, as close 
the paper process of stereotyping on p. 383, vol. together as possible. The best plan would be to 
3O.-G. H. P. will find directions for bronzing on buy one already wound, as they can best be wound 
brass on p. 51, vol. 33. For blacking brass, see p, by machinery and can be bought at small ex-
362, vol. 25.-S. G. C. will find a description of the pense. 3. Should the wire be Insulated from the 
century clock on p. 688, vol. 2, SCIENTIFIC AMERI- magnets on whlcb It is wound ? A. It should be 
CAN SUPPLEMENT.-A. P. H. will find descriptions Insulated with silk. 
of several ice machines on p. 40, vol. 35.-G. W.A. 
should try some of the antl-incrustators adver- (10) J. L. B. says : I have a short telegraph 
tised In our columns.-J. K. wlll find directions line about 73 mile in length. I have 3 learner's 
for putting a white enamel on watch dials on p instruments on different points on the line. It 
107, yol. 30. For gold dip for brass, see p. 116, vol. takes three cells of the Daniell battery to work It. 
33. For silvering brass, use the solution' described My experience Is that with a closed circuit the 
on p. 408, vol. 32. For black surface on brass, use battery gets weaker, or, as operators say, runs 
the process given on p. 362, vol. 25.-0. Z. will down. The batteries require cleaning and use 
find a recipe for stove cement on p. 183, vol. 34.- more sulphate of cr. pper and zinc (thus the ex
W. B. W., E. T. H.,  J. C. W., J. S., J. G. A., W. D., pense of battery Is greater) when circuit is closed. 
C. S. P. F., A. L.  N., R. N. , W. M., and many I have arranged a battery at each lnstrumentwith 
others who ask us to recommend books on In- a switch, so that I can cut each battery in the 
dustrlal and scientific subjects. should address the line and work It ; then cut off the battery and 
booksellers who advertise in our columns, all of leave the line closed, grounded at each end of 
whom are trustworthy firms, for catalogues. course, and In circuit In such a way that an ope-

rator at either instrument can cut his battery in (1) F. G.  asks : Ho w do manufacturer� the line and work It, and then cut the battery out 
make the stain with which they finish tool handles, of line and leave the Instrument In. In this way 
etc. , of a bright yellow ? A. Use raw linseed oil we only have circuit while working, that Is, only 
1 gill, dragon's blood and yellow ocher equal half an hour or so each day. Which Is cheapest, 
parts, and enough to color the 011; mix together, to keep up 3 cells with closed circuit, or 3 in the 
and rub on with a clean rag. Let stand for 3 or 4 way in which I am working ? A. That would de
days, give a coat of the 011 only, lay by for a pen:i )lpon how much of the time you used the 
week, and polish with a dry rag. line . .  If you used It constantly, one battery and 

(2) N. P. M. says : It is a principle in a closed circuit would be the cheapest. If you 
heating and ventilation for cold air to fall and only used It occasionally, the plan you have adopt
heated air to rise ; with this principle in view, ed would be the cheapest. 
how can It be possible that the higher above the 
earth we go, the colder is the air ? A. The atmo- (11)  P. E. 1. asks : Are there any methods, 
sphere Is supposed to be about 50 miles In hight other than those laid down in works on naviga
and lies In various strata of different densities, tlon, for determining the rising and setting of the 
the heaviest nearest to the earth. Tbere Is a the- moon ? A. Tbere are other methods, but we 
orylthat the sun's rays are not necessarily charged know of none better. 
with heat and light, but that these phenomena (12) F. T. says : There are four lith"graphic 
are generated by the friction or union of 'sald presses. resting on corks, at work on the fourth 
rays with the particles of the air or with grosser floor of a brick building, the rumbling of which 
material objects. According to this theory, the does not annoy the artists on the fioor below. 
denser the air the greater the friction, and conse- Since they have been removed into the fifth floor, 
quently the greater the prevalence of heat near they mBke such a noise as to annoy the artists so 
the surface of the earth. Heat, It Is true, has tbe much that they had to vacate the room. What 
property of expanding air, and through this can bc done to stop the rumbling ? Deadening 
means there are continually ascending currents ; thc fioor will be too expensive. A. There 1811ess 
but this action Is limited, for, being soon deprived weight of wall on the ends of the lIoor joists of 
of their heat by the cooler strata they meet with, the fifth story than on those of the fourth, and 
they eventually find the position proper to their consequently the vibration of the fioor Is greater. 
natural density. The same elfect is observed In This vibration 'can be counteracted In a measure 
the air confined In a room; the warm air rises, Is by diagonal braces in the story below, extending 
cooled, and falls to the fioor, and upon being from the center of the fifth fioor beams to the 
again warmed repeats the course. Indeed, by ob- ends of those of thc fourth story, provided that 
serving the bubbles of air in boll1ng water, we the u�es of the latter story will permit It. 
are furnished with an ocular demonstration of 
this action. ( 13) 'f. E. asks : What size of boiler will it 

What produces sudden cold spells in our cli- take to run a small engine, the cylinder of which 
mate ? A. The changes from heat to cold and has a 1 inch bore and 2 inches stroke ? A. Make 
the reverse action, which are so common in our it 10 inches in diameter, 15 inches high. 
climate, are no doubt frequently caused by the ( 1 4) H. W. K. ask s : How are tnrbine water 
great agitation of the air currents, when seeking wheels tested ? A. The ordinary method is to 
to form an equlllbrium In the temperature of the measure the power exerted by means of a frlc
great body of air surrounding the earth. Bnt tion brake, and at the same time to note the 
there are occasions when these sudden changes I amount of water used either by actually meas-

urlng it, or by observing the hight of the dis
charge on a weir of known dimensions. Then 
the actual horse power developed, divided by the 
total horse power of the water that was used, re
presents the efficiency of the wheel. 

( 15) J. M. W. asks : 1 . Does nearsighted 
ness, the eyes being used properly and carefully, 
increase or diminish with age ? A. It Is apt to in
crease. 2. Do you know of any remedy ? A. 
No. 

(1 6) O. A. L. asks . Has light of itself any 
other color than white, or a homogeneous color ? 
Or, in other words, are the dilIerent colors of 
fiames caused by light shining upon the smoke 
which the burning materials prodnce ? A. Ray 
of ligbt have various colors, depending, accord 
ing to the undulatory theory, upon the wave 
lengths of the vibrations producing the light. 

Why is It that silk is always twisted In an oppo 
site direction from cotton or woolen thread ? A 
Because In silk tbe separate strands are twisted 
both before doubling and after. 

How can I raise a nnmber to a tbree and six 
tenths power by a short method without using al 
gebra ? A. Multiply the logarith m of the num 
ber by 3 r6lf, and find the number corresponding to 
the resulting logarithms. 

( 1 7) L. S. C. says : I wish to coyer a long 
line of steam pipe, to prevent loss of heat by ra 
dlation. I have been adviscd to cover it with a 
wrapping of paper, thcn a wrapping of straw, say 
two inches thick, then another covering of paper, 
the whole to be covered with some kind of cloth 
to fasten It. Another party recommends boxing 
the pipe in and fil ling the box with ashes. Which 
plan is  the better ? A. Either of these method 
will answer pretty well, the second being prefer 
able on some accounts. 

(18 ) H. S. says : In your issue of August 12 
you refer to a catamaran which vanquished the 
New York yachts in a recent enconnter. Can you 
give us any idea how and of what she was built, 
and her size, safety, etc. ? A. The vessel referred 
to was something like a proa, a form of sail1ng 
craft that Is noted for speed and safety. The 
boat proper is like the half of a narrow canoe, 
and a canoe-shaped log Is connected, by means of 
a light framework, to windward. The side to 
which this attachment Is m�de is always the 
windward side, the sail being shifted from one 
end of thc boat to the other, when it Is desired to 
go about. See the first page of this issue. 

(HI) B. R. asks : W hen there is a steady 
downward pull, the weight being snspended by 
the end, and there being no jar, what is the 
strength of a rod of good malleable iron, com 
pared with wrought iron, rods being of the same 
size ? A. We presume you refer to what Is called 
malleable cast iron. We have seen no record of 
very reliable experiments on Its strength. Pro
fessor Rankine gives 48,000 Ibs. per square inch 
making the result doubtful. G ood wrought iron 
has a tensile strength of from 55,000 to 60,000 Ibs 
per square inch. 

(20) E. H. F. says : 1. I am going to build a 
canvas boat, and would like some suggestions as 
to how to proceed ? A. The process Is quite slm 
liar to wooden boat building, the framc being 
made in the same manner, and can vas being used 
for sheathing instead of wood. The bottom 
should be fitted with a light wooden platform. 2 
I want the boat to be about 11 feet long How 
wide and how deep should it be ? A. If you want 
great carrying capacity, make the boat from 4, to 
4� feet wide, and 2 feet deep. 

(2 1)  W. E. F. says : The new Indepen d ence 
bell placed in the old State House at Philadelphia 
Is defective in tone. Many of the newspapers 
have endeavored to show why a bell, twice the 
size of the old one, cannot be heard so far. Will 
a bell of the same internal diameter give as high 
(or sharp) a note (all other things being equal) if 
Its saell is 2 inches thick, as will one w hose shell 
Is l inch thick ? A. The thick bell will make the 
most vibrations in a given time, other things be
ing equal, and therefore give the higher nate. 

(22) D. K. says : A friend asserted that the 
pressure above the water in a steam boiler wa 
not the same in all places ; and he cited an In 
stance where a number of steam gages had been 
put (In different places) on a large boiler, they 
sbowed a difference of 5 lbs. pressure. Was that 
due to a difference of pressure. or was It caused 
by currents of steam through the boiler ? A 
There Is some dilference in the pressure at dllfer 
ent hights, not on account of steam currents,bu 
because the pressure at any level is that due to 
the steam pressure increased by the weight of the 
water and steam above that level. 

(23) E. H. L. says : Phil osophers tell us 
that sound travels at a certain rate. But do some 
sounds travel faster than others ? We were rifle 
shooting to-day at a distance of 500 yards from a 
canvas target. A ledge of rock stood 7 feet be
yond the targct. Tbe sound made by the bullet 
In piercing the.canvas was distinctly heard and ro
cognlzbd, as well as the sound of the bullet Strl 
king the rock 7 feet beyond. The precise time 
which elapsed between the two above-mentioned 
sounds striking the ears we cannot give, but it 
was far too long to be in proportion to the dis
tance, difference of distance being only 7 faet 
It appears to us that the sounds should almost 
blend ; but at 500 yards distance, there was a lapse 
of time of at least 1 second. Tbis was repeatedly 
noticed by different men with dilferent rifies. A 
This seems to be beyond philosophy, as stated 
at least we cannot offer any explanation. It may 
be, however, that there are other elements that 
should be considered. We have heard the su(' 
cessive sounds that you speak of on several occa 
slons, but wen, always able to account for them 
quite reasonably. If any of our readers can fur 
nlsh any notes in relation to the matter, we will 
be glad to hear from them. 
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(24) W. H. a�ks : Would it make any dif

ference in the speed of 2 rowboats 18 feet long, 
one having a straight cutwater and the other hav
. ng a cutwater inclining 4 inches In 18, this being 
the hlght of the boats, other things being equal ? 
A. We scarcely think there would be any apprecl
ble dltrerenoe. 

(25) J. F. N_ asks : How can I remove the 
scale from sheet steel ? A_ With an cmery wheel. 

(26) D. R. W. says :  W e are obliged to UEe 
water from a well for watering plants. It forms 
an incrustation upon the earth and the flower pots, 
which, we presume, is alkali. Can you recom
mend anything which we can put into the water 
to neutralize the alkali ? A. 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 waterotr from the sediment. 

(27) H. H. S. says, in reply to O. M. F. , 
who asked if plaster of Paris were suitable for 
porous cells : Some two years ago I made several 
cells of Daniell's battery, using plaster porous 
cups, and fonnd them to work very successfully. 
These cells werc about the cheapest I ever saw. 
A .  If the plaster cells are porous, they will an

swer instead of porous clay cells. 
(28) H. J. says : Some time ago I saw an 

article in your paper recommending cotree as a 
dlsinfcctant. It would be very expensive, and I 
have for years becn using cotree grounds after 
the cotree has been extracted. I dry them and 
keep them for use. I simply sprinkle them ove!" 
a hot stove or shovel of coals in the sick room. 
They would be good for cmigrant vessels or hos
pitals, and might be used to great advantage 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.-It contains no sllver.-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. S.-Both are sulphides of Iron, 
No. 1 being pyrite, No. 2 marcasite. 

COIlllrolnCATIONS RECEIVED. 
The Editor of the Scl:BNTJ:n:o AlomOAN Be

Imowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow 
ing Bubjects : 

On Aerostatlon. 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 : 
�' . 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 inquiries fall to appear 

should repeat them. If not then published, they 
may conclude that, for gcod 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, etc., will not be 
published here. All such questions, when initials 
only are g:\ven, are thrown into the waste basket, 
as it would 11.11 half of our paper to print them ali ;  
but we generally take pleasure in answering brlefiy 
oy mail, if the writer's address Is given. 

Hundreds of inquiries analogous to the following 
are sent 1 " Who sells the best dies and taps for 
screw-cutting work ? Who makes the best gas 
apparatus for domestic use ? Who sells Centen
nial bronze medals ? Who makes the improved 
zinc white, described on p. 328, vol. 35 ?  Who 
makeR the best incubators ? Who sells the best 
Ice machine?" All such personal' inquiries are 
printed, as will be observed. in the column of 
" Business and Personal." which is specially set 
apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
any desired information can m this way be expe
ditiously obtained. 
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Letten Patent of the United State. were 
Granted In the Week Endlne 

October 3, 1876, 
A1'(D EACH BEAR,ING THAT DATE. 
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Animal trap. D. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.897 
Animal trap. J. QuIgley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 957 
Axle boxe •• making. T. V. Le Roy . . . . . . . . . . . . . . . . .  182.940 
Bag fa.tcner, A. ,J. P.lmberg . . . . . . . . . . . . . . . . . . . . . .  lR2.7':1 
Bale tie, L.  E .  Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.810 
Bale tie , W. B. Hazeltine . . . . . . . . . . . . . . . . . . . . . . . . . .  182,757 
Barbed fence wire, P. P. HI11 . . . . . . . . . . . . . . . . . . . . . .  182.928 
Barbed fence wire, C. A. Vo.burgh . . . . . . . . . . . . . . . .  182.718 
Barbed fence wIre, T .  A .  Weber . . . . . . . . . . . . . . . . . . .  182.976 
Barbed meta1l1c fence . W. H. Gilman . . . . . . . . . . . . 182,817 
Barometer, E. C. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 719 
Bed .prlng. J. W. Wrll'ht . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,932 
Blackboard rubber, D.  Jack.on . . . . . . . . . . . . . . . . . . . .  182,90>2 
BI •• t furnace, E. H. Murray . . . . . . . . . . . . . . . . . . . . . . .  182.947 
Blower. A. J. Kllngln.mlth . . . . . . . . . . . . . . . . . . . .. . . . 182,382 
Book bindIng, Wahl & SmIth . . . . . . . . . . . . . . . . . . . . . . . 182.873 
Boot .0Ie8, channeling, W. S. Fltzllerald . . . . . . . . . .  182,812 
Boot., crimping uppers for, C. A. Wheeler . . . . . . .  182.978 
Boot., manufacture of, J. W. Hatch . . . . . . . . . . . . . . .  182, 755 
Boot., manufacture ot, W. T .  Martin . . . . . . . . . . . . . •  182.941 
Boring machine, W. De Sanno . . . . . . . . . . . . . . . . . . . . 182,902 
Bottle .topper, T. A. Weber (r) . . . . . . . . . . . . . . . . . . . .  7,385 
Box .craper. L . Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.881 
Bran-scouring machIne, S .  C. McMaster. . . . . . .  182.841 

J ti,.tifit jm,ritll. 
B rick kiln, W. S. Colwell . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,895 
Brl.t1e •• etc . ,  cleaning, W. F. Park . . . . . . . . . . . . . . .  16�,849 
Buckle, L. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,688 
Buckle, Hlglnbotom & Smith . . . . . . . . . . . . . . . . . . . . . . . 18"1, 9'l7 
Bung cutter, J .  Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,744 
Bung machine, C. Abel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,186 
Butter worker, F. G. Wynkoop . . . . . . . . . . . . . . . . . . . .  182,785 
Can, mptaJllc, J. F. Drummond . . . . . . . . . . . . . . . . . . . . 182,905 
Can, .elf-openlng, T. J. M. Jewell . . . . . . . . . . . . . . . .  182,9B4 
Cane and .tool, comblncd, W. D. Taber . . . . . . . .  182.869 
Capstan. W. J. Alrlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,140 
Car axle box. Jansen & Mekeel . . . . . . . . . . . . . . . . . . . . 182.988 
Car coupllng. L. Fleckenstein . . . . . . . . . . . . . . . . . . . . .  182.911 
Car c8upll�g. H. Sells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.868 
Car coupling. J. S. Wllllama . . . . . . . . . . . . . . . . . . . . . . . 182.878 
car roof. H .  Aldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.789 
Car roof metal. H. Aldridge. . . . . .  . .  . . . . .  . . . •  . . .  . . . .  182.788 
Car sprIng, W. P. Han.ell. . . . . . . . . . . . . . . . . . . . . . . . . . .  182,9'.14 
Car wheel, Allen & Pullman . . . . . . . . . . . . . . . . . . . . . . . . 182,789 
Carriage step and shank, F. A. Sawyer. 2d . . . . . . . . 182,968 
CartrIdge-feeding de,'lce. G. P. Sall.bury . . . . . . . .  182,858 
Cartridge .hell •• burrIng. Sall.bury et al . • • . • • • • • •  182,857 
Ca.e for bottles, etc . • G. WII.on . . . . . . . . . . . . . . . . . . 182.784 
Chamber bucket. L. C. Batten . . . . . . . . . . . . . . . . . . . . .  182.741 
Chandelier, Carter & Brown (r) . . . . . . . . . . . . . . . . . . . .  7.829 
Check rower, W. L. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  182.796 
ChImney top, J. He •• ler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,158 
Churn, J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,800 
Churn. Hubbard & Sterling . . . . . . . . . . . . . . . . . . . . . . . . .  182.980 
Chum. W. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,948 
Churn. D. R. Nevitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.949 
Churn, J. M. Robert .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,851 
Cigar plpc, I. A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.821 
Clgarettc package. H. Maddock . . . . . . . . . . . . . . . . . . . . 182,785 
Clothe. wringer. A. I.rael. . . . . . . . . . . . . . . . . . . . . . . . . .  182,931 
Coal. economizing. M. B.  Eaton . . . . . . . . . . . . . . . . . . . 182,809 
Cooling animal charcoal, C .  H. Hersey . . . . . . . . . . . .  182.828 
Com planter, L L .  Haworth . . . . . . . . . . . . . . . . . . . . . . .  182,820 
Corn planter. H. J .  Snyder . . . . . . . . . . . . . . . . . . . . . . . . .  182.864 
CorBct, F. C. Batcheller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,142 
Cotton pre •• , etc . , W. M. Pennl.ton et al • • • • • . • • • 182.954 
Cotton .craper, L. C. Gillaspie, Sr . . . . . . . . . . . . . . . . .  182,915 
Cow milker. E. M. Knollln . . . . . . . . . . . . . . . . . . . . . . .  182.763 
Cultivator, J. Palcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,958 
Currycomb, C. R. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.969 
Die for pre •• dyeing. D. C. Farrington . . . . . . . . . . . .  182.752 
DI.tllllng Oil. H. C. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.775 
Door check, S. O. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1!'2.868 
Door check, W. Ca •• I11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.889 
Dumping car, E. Vavl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,901 
DUl\lplng wagon. F. M. Pennebaker et al . . . . . . . . . 182.955 
Du.t guard for railway carB, E. Leverich • . . . . . . . .  18"l,939 
Dynamo-electrIc machine. E .  We.ton . . . . . . . . . . . . .  182,971 
Earth auger., operating, E. M. Hoagland . . . . . . . . 182,821 
Ea.y chair and lounge, Nichol. & Cain . . . . . . . . . . . . 182, 950 
Electric coupling, A. Ryder . . . . . . . . . . . . . . . . . . . . . . .  182,716 
Electric pile, J. Cerpaux . . . . . . . . . . • . • . . . . . . . . . . . . .  182.802 
Electro-magnetic governor. Sang8ter et al • . • • • • •  182.859 
Evaporating liquid •• J. E. Weaver . . . . . . . . . . . . . . . . 182.780 
Exten.ion chandelier. Browne & Carter. . . . . • .  . . 182, 199 
Eyegla •• , I. Alexander (r) . . . . . . . . . . . .  . . . •  . . . . . . . . .  7,S:;7 
Filn. automatic. Ruben & Brad.haw . . . . . . . . . . . . . . 182,961 
Feed water heater, J. B. Mitten . . . . . . . . . . . . . . . . . . 182. 844 
Fence. portable, Martin & Brlgg .. . . . . . . . . . . . . . . . .  182,886 
Fire brick •• compound, etc., J. Kiernan . . . . . . . . 182, 935 
Flower .tand. H. B .  Adam .. . . . . . . . . . . . . . . . . . . . . . .  182.787 
Fly trap. J. M. Scantiln . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.171 
Folding chair, F. F. Parker . . . . . . . . . . . . . . . . . . . . . . .  132,850 
Food, pre.ervlng, Thoma & Eurich . . . . • • • • . . . . . . .  182.971 
Forging ho .. eshoe nail., J. Mill • . . . • . . . . . . .  " . . . . .  182.848 
FruIt pIcker. J .  C. McEwen . . . . . . . . . . . . . . . . . . . . . . . .  182,840 
FuJllng mm. R. Elckemeyer. . . . . . . . . . . . . . . . . . . . . . .  182. 909 
Furnace. heating, A. Gale . . . . . . . . . . . . . . . . . . . . . . . . .  182.912 
Furniture .prlng, J. L. Bran.on . . . . . . . . . . . . . . . . . . 182 ,745 
Furniture spring. Bran.on & Juergen. . . . .  . . . . . .  18"l,797 
Game apparatu •• S. Noah . . . . . . . . . . . . . . . . . . . . . . . . . . 182,166 
Ga. regulator. 1. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,893 
Gate, automatic, E .  C .  Stephen . . . . . . . . . . . . . . . . . . .  182,866 
Governor, engine, R. W. Gardner . . . . . . . . . . . . . . . . .  182. 816 
GraIn door, car, Card & Saftord (r) . . . . .  . . . . .  . • .  . . .  7.828 
Hand corn planter, F. Dyer . . . . . . . . . . . . . . . . . . . . . 182.751 
Hand power for vehIcle., L. R. Conver.e . . . . . . . . 182,896 
Harne •• • addle. S. E. Tompkins . . . . . . . . . . . . . . . . . . . 182.R70 
Harne •• saddle tree. S .  E. Tompkln.. . . . . . . . .  . . .  182,811 
Harrow and land roller. W. GllJelan . . . . . . . . . . . . . . 182.914 
Harve.ter, Clinton & Knowlton . . . . . . . . . . . . . . . . . . 18"l. 803 
lIat frame., wIring, R. F . · S .  lIeath . . . • . . . . . . . . . . .  182,925 
H.t· pouncing machine. R. Elckemeyer . . • . . . . . . . .  182.908 
Hay and cotton pre •• , Ward & White . . . . . . . . . . . . •  182.975 
Hay and grain elevator. T. Powell (r) . . . . . . . . . . . . . 1.382 
Hay loader. W. H. Thur.ton . . . . . . . . . . . . . . . . . . . . . . . .  182,970 
lIeatlng.tove. G. W. Herrick . . . . . . . . . . . . . . . . . . . . .  18"l.824 
Hinge. C. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.893 
Hoe, E. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18"l,875 
Holdb.ck. RobInson & Merrlll . . . . . . . . . .  . . . . . . . . .  182,960 
Hot air furnace, H .  Randal! . .  . . . . . . . . . . . . . . . . . . . . . .  182,77'l 
Hydrant, Kupferle & White . . . . . . . . . . . . . . . . . . . . . . . . 182.988 
Hydraulic jack. etc . •  M. J. Wal.h . . . . . . . . . . . . . . . . .  182,974 
Ingot mold. C . M. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,858 
ironing and poll.hlng board. ;'100ney & Young . .  182,946 
Ironing apparatus, W. Hal.ted . . . . . . . . . . . . . . . . . . . .  182.153 
Ironing board, A. H. Wilson . . . . . . . . . . . . . . . . . . . . . . .  182,880 
Lamp. C F. A. Hlnrlch .. . . . . . . . . . . . . . . . . . . . . . . . . . . 182,825 
Lamp. to In.trumenta, attaching. E. Ruhlmann. 182.855 
Lathe .ttachment, I . Kinney . . . . . . . . . . . . . . . . . . . . . . . 182,762 
Leather·.klvlng machine. W. S. Fitzgerald . . . . . . 182,813 
Loom .top motion, H. Carlon . . . . . . . . . . . . . . . . . . . . . . 182,887 
Lubricating car axle. B. G. MartIn . . . . . . . . . . . . . . . . 182,942 
Mall bag catch. P. K. Cur1l . . . . . . . . . . . . . . . . . . . . . . . . 182,805 
Match box. J. P. BenjamIn . . . . . . . . . . . . . . . . . . . . . . . . . 18"l, 884 
Match machine. J .  Du Bois . . . . . . . . . . . . . . . . . . . . . . . .  182,750 
Mlcro.cope. E .  Gundlach . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,919 
Middling., separator. A. Hunter . . . • . . . . . . . . . . . . . .  182.828 
Molding tobacco plpcs, J. G. Oliver . . . . . . . . . . . . . . .  182,951 
Mortl.lng chl.cl. E. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.8�4 
Mower, H. Palmcrantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,710 
Mowing machine. R. Dutton . . . . . . . . . . . . . . . . . . . . . . .  182,801 
Needle bar and cylinder, etc . ,  J. Heglnbothom. 182.828 
Netting. Chase & Canlleld. . . . . . . . . . . . . . . . . . . . . . . . . .  l!"l,882 
Nut lock. B. W. Davl. (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  7,930 
Ore wa.her .nd .eparator. G. Laudor . . . . . . . . . . . . . 182,784 
Ornamenting metal. etc. ,  G. T. Clare . . . . . . . . . . . . 182,748 
Paper-cutting machine, W. T. Shafter . . . . . . . . . . . . 182,964 
Parlor .kate, W. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . 182,885 
Pattern., drafting, Steiner & La.. . ; . . . . . . . . . . . .  182,968 
Pigeon hole for paper., J .  C .  Wlgent . . . . . . . . . . . . . 182. 979 
Pin rack. C .  M1l1er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,842 
Pipe cutter. J. Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.900 
Pipe for hot air furnace., W. H. Drummond . . . . . 182,906 
PIpe vl.c. J .  H .  Wllkln.on . . . . . . . . . . . . . . . . . . . . . . . . .  ·162,788 
Pitman for harve.ter., J. D. Wright . . . . . . . . . . . . . .  182,988 
PlOW, A. Schuetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.862 
Pocketbook lock. E. Schnopp . . . . . . . . . . . . . . . . . . . . .  182.861 
PolI.hlng machine, J. John.on . . . . . . . . . . . . . . . . . . .  182,930 
Pontoon for ral.lng ve.sel., W. Fo.ter . . . . . . . . . . . 182,815 
Potato digger. A. Favreau . . . . . . . . . . . . . . . . . . . . . . . .  182.811 
Pump. W .  Adalr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,791 
Pump, I.  G. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,876 
Railroad rail jOint. G. Palmer . . . . . . . . . . . . . . . . . . . . . .  182,848 
Railroad .wltch. C. S. Ba.trlght . . . . . . . . . . . . . . . . . . .  182.794 
Railway tie , L. E. Yate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,934 

Razorback, H.  A. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,904 
Regulator. furnace, G. C. Paine . . . . . . . . . . . . . . . . . . . 182. 769 
Relief for air compre •• ors, G. H. Reynolds (r) . .  7,883 
Rivet-heading machine, H. Ruddick . . . . . . . . . . . . . .  182,982 
Rocking chair. F. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.815 
Roll for weldlne tubing. M. Blakey . . . . . . . . . . . . . . .  182,795 
Rolling band Iron, B. Lauth . . . . . . . . . . . . . . . . . . . . . . . 182,884 
Rolling horse.hoe nail., G. L. Hall . . . . . . . . . . . . . . . .  182.923 
Roiling blank nut bars, H. Johnson . . . . . . . . . . . . . .  182.881 
Sack 1I11er and packer, E. M. Whitney . . . . . . . . . . . . 182.877 
Sadiron, Z .  B.  Cu.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.806 
Sadiron grinding machine, J. G. Baker . . . . . . . . . . . 182,382 
Safety pocket. G. Palmer . . . . . . . . . . . . . . . . . . . . . . • . . • 182,841 
Sa.h balance. W. Woodward . . . . . . . . . . . . . . . . . . . . . . . 182,981 
Sa.h fa.tener. E. J. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.754 
Saw bench. Rice & Murkland . . . . . . . . . . . . . . . . . . . . • •  182,958 
Sawing machine. M. T. Boult . . . . • . . . . . . . . . . . . . . . . .  182,885 
Sawing machine, Circular, Hueber et al. . . . . . . . . . .  182.929 
Scale beam. E. A. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.!!52 
ScooP. A .  Button . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . 182, 147 
ScroU .aw, H. L. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.743 
Sealing bottles. jars, etc . ,  C. M. Jacob . . . . . . . . . . .  182,760 
Sectlonal .team generator. L. F. Ren.haw • . . . . . .  182.778 
Seed cotton gin feeder, C . F .  Scattergood . . . . . . . 182.860 
Sewing machIne .toP. E .  Cornerly . . . . . . . . . . . . . . . . . 182.804 
Sewing machine feed. Wl11lams et al • . • • . . • • • • • • •  182.879 
Sewing thimble, S. Chard . . . . . . . . . . . . . . . . . . . . . . . . . .  182.890 
Shade holder tor lamp., C. VotU . . . . • . . . . . . . . . . . . .  182.978 
Shaftlng,turnlng, A. Dwelle . . . . . . . . . . . . . . . . . . . . . . . . 182.808 
ShIp.' rIgging, .ettlng up, T. F .  Bal!. . . . . . . . . . . . . .  182.818 
Shirt. S. Gutmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,820 
Shirt. C .C .  & D. W. Noyc .. . . . . . . . . . . . . . . . . . . . . . . . .  182.768 
Shirt and drawer., S .  S. Gutmann . . . . . . . . . . . . . . . . •  182.921 
Show caoe for .pool .llk, W. G. Kelly . . . . . . . . . . . . .  182,761 
Sign. A. W. lIllIlng. . . . . . . . . .  . .  . . .  . . . . . . .  . . . .  . . . . . . .  182,794 
SIngletree, L. Flatau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,814 
SpinnIng rIng fastening. J. H. Sawyer (r) . . . . . . . .  7,884 
Spirit Icvel. Burlington & Prle.t . . . . . . . . . . . . . . . . . . . .  182,801 
Spoke., t!1mmlng tenon. on, L. H. Merriman . . . .  182,944 
Spring air pl.tol, W. C. Cro ••. . . . . . . . . . . . • • • • . . . . . .  182,899 
Stalk cutter. R. Wright (r) . . . . . . .  . . . . . . . . . . . . . .  . . . .  7,836 
Star braid, A. Moll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.945 
Steam boiler .cale remover, J. Riley . . . . . . . . . . . . . .  182.714 
Steam generator. G. T. Lauthlln (r) . . . . . . . . . . . . . . 7,381 
Steam heater. ,J. E. Weaver . . . . . . . . . . . . . . . . . . . . . . . . 182. 781 
Steam lubricator. F. G. WI.elogel . . . . . . . . . . . . . . .  182,980 
Step and hub band, R. McDonald . . . . . . . . . . . . . . . . . . 182.889 
Stonc compound. J .  Kormann . . . . . . . . . . . . . . . . . . . . . 182,937 
Stone. dre.slng, W. J. Macomber . . . . . . . . . . . . . . . . . 1!12,937 
Stop valve, J .  Ward . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 182,874 
Stop watCh, H. A. Lugrln . . . . . . . . . . . . . . . . . . . . . . . . . .  182,836 
Street lamp, S. W. SquIre .. . . . . . . . . . . . . . . . . . . . . . . . . . 182.885 
Stud., winding spiral. D. F. Brlgg . . . . . . . . . . . . . . . .  182,198 
Stump extractor, Balliet et al . . . . . . . . . . . . . . . . . . . . . . 182.791 
Tan bark. preparing. J. Sherman. Jr . . . . . . . . . . . .  182,965 
Thill coupling, J .  C. Hendry . . . . . . . . . . . . . . . . . . . . . . .  182.926 
Thl11 coupling. O.borne & Alexander . . . . . . . . . . . . 182,952 
Three hor.e evener. H. Spunaugle . . . . . . . . . . . . . . . . .  18"l,961 
Time and comblnaUon lock. E. Stockwell . . . . . . . .  182,868 
Toy carrier. J. H. Adam.on . . . . . . . . . . . . . . . . . . . . . . . .  182.788 
Toy money box. J. W. Hoard . . . . . . . . . . . . . . . . . . . . . .  182.826 
Trace fastener, E .  N. Bank . . . . . . . . . . . . . . . . . . . . . . . . . 182,792' 
Track clearer, J. E. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  182,911 
Trundle hoop handle. J • • J . Riley . . . . . . . . . . . . . . . . . .  182, 959 
Trunk. T. R. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.907 
Tru ••• W. A. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.972 
Turbine water wheel, Rose & Jenning .. . . . . . . . . . . 182,P54 
Umbrella, J . H. Gumble . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,918 
Umbrella., attaching rings to. R. J. Gemmill . . . . 182.918 
Upright pIanoforte action, G. Tray.er . . . . . . . . . . . .  182,812 
Ventilating mine •• W. Grel .. . . . . . . . . . . . . . . . . . . . . . . 182.916 
Ventilation, .y.tcm of. A. B. Brown . . . . . . . . . . . . . .  182.746 
Vignetting printing frame. W. Boyce . . . . . . . . . . . . .  18'l.886 
Wagon brake leyer. Engle & Snavely • . . . . . .  _ . . . . . .  182,910 
Wagon brake, W. E. Na.h . . . . . . . . . . . . . . . . . . . . . . . . .  182.948 
Wagon jack. A. N. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,956 
Wa.hlng m.chlne. DIckason & Barrett . . . . . . . . • . .  182.903 
Watch chain. J .  J . R.ohrbach . . . . . . . . . . . . . . . . . . . . . .  182,858 
Water clo.et tank, H. A. Haugan . . . . . . . . . . . . . . . .  182. 756 
Water cooler, M. De Yonge . . . . . . . . . . . . . . . . . . . . . . . .  18"l.149 
Wster elevator. T. H. Hutchln.on . . . . . . . . . . . . . . . . 182,759 
Weather .trlp, M. B. Smyth . . . . . . . . . . . . . . . . . . . . . . .  182,986 
Wheel plow. E. T. Hunter . . . . . . . . . . . . . . . . . . . . . . . . .  18"�829 
Whlmetree hook. E. C. Knuth . . . . . . . . . . . . . . . . . . . . 182,989 
WhiP. D. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.790 
Windmill. A. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.922 
Wind wheel. J. J. Kimball . . . . . . . . . . . . . . . . . . . . . . . . 18l.882 
Window bead fa.tener. H. W. Stet.on . . . . . . . . . . . .  182,861 
Wlndow .creen. T. Nowell . . . . . . . . . . . . . . . . . . . . . . . . . 182,161 
Wire fence barb. M. S. Har.ha . . . . . . . . . . . . . . . . . . . . . 182,819 
Wood-pJanlng machlne. A. M. Mortimer . . . . . . . . 182,846 
Wood-planing machine. H. M. Wilcox . . . . . . . . . . . 182,782 
Wood pulp engine, J. Cha.e . . . . . . . . . . . . . . . . . . . . . . . 182,891 

DESIGNS PATENTED. 
9,506.-BAB RICLIICF.-A .  Carlewltz, Newark, N .  J .  
9.007 to 9.510.-CABPJlT •.  -J. L .  Fol.om. Brooklyn.N. Y. 
9,511 t09,5S4 .-CABPJlTB.-0 .Helnlgke,New Utrecht.N. Y .  
9,535.-CANDY Box .-J . Hlrner, Philadelphia, Pa . 
9,586 to 9.55I.-CARPICT •. -H. Horan. Ea.t Orange, N.J. 
9,552 t0 9,557.-CABPICTB.-E.  J .  Ney. Dracut, Ma ••. 
9.558 to 9,580.-CABPJIT.-H. Nordmann, New York city. 
9.561 and 9,562.-CARPJlTB.-G. W. Piggott. N. Y. city. 
9.568 to 9,566.-CARPBT8.-J .  H. Smith. Enlleld , Conn. 
9.567 to 9.51l .-CABPJlTB.-W. H. Smith, Enlleld. Conn . 
9.512.-CIGAB Box.-8. S. We.t, SchoeneCk, Pa. 
9,578.-HINGRB.-C .  B. Clark. Buftalo, N. Y. 
9.574.-CABAlIJlLS.-G.  S. Collum. Hartford, Conn . 
9.515.-STOVBB.-F. A. Magee. Chel.ea. Mass. 
9,576.-BBACBLJlTS .-G. G. MlJler. Philadelphia. Pa. 
9,571 and 9.578.-DICCOBATING TIN.-S. Van Campen, 

Rahway, N. J .  
9,579.-BBAOICLJlT8 .-J. Wllkln.on, Mount Vernon. N.Y. 

[A copy of any one of the above patenta may be had by 
remitting one dollar to MUNll '" Co. ,  S'7 Park Row, New 

Vork clty. 

8CBEDULB OJ' :rATENT I'BES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 
On 1I11ng each. application for a Patent (17 Y8&r8) • . • • . 813 
On IBsuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  8H 
On appeal to Eumlners-In-Chief . . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to CommilBloner of Patente • • • • • • • • • • • • • • • .  hQ 
On application for Reillne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On 1I11ng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for Des\gn S� yean) . . . . . . . . . . . . . . 810 
On application for Design (7 yean) . . . . . . . . . . . . . . . . . . . .  813 
On application for Delln 04 veanl . . . . . . . . . . . . . . . . . . . 1130 

THE VALmITY OJ' :rATDTS. 
We recommend to every person who is 

about tc purchase a patent, or about to com
menoe the manufacture of any article under a 
lioense, tc have the patent oarefully examined 
by a competent party, and to have a research 
made in the Patent OtBoc to see what the condi
tion of the art was when the patent was Issued. 

l NOVEMBER 4, 1 876. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to wnen 
his patent was issued ; and it is still more essen
tial that he be informed whether it Is an infringe 
menton some other existing patent. Parties desir
I� to have such searches made can have them done 
through the Scientiilc American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
Information, address MUNN & CO., 

37 PA.RK Row, New York. 

Jnlllde PllIre, each tneertlon - - - 73 cente a line. 
Back PllIre, each Inllertlon - - - 81.00 a line. 

1i1n(/f"arJ1ngs mall Mad ad"ertfsM1l8nUl ta IA� sarM ral, 

per /lne, btl measuremenl, as lA, letter press. Ad"er

tfsemmUl must be reoo"e<I at pub/lcatlon � as ear/II 

as Ji'Ndall morning 10 appear .n nezl l"u, 

E M P L O Y M E N T. 
bt:..�:..�:rn": f�� °fg�nrlfu!�;:l!!rW��{i�� e��p��l:��f 
I. not neces.ary-the only requisite being, a. In all .ne-
l
e
J�����'t:·Jl'i��'�e{}��S&&

e
g8"�

y
i4 ���:e",i �:::w�¥.

r •. 

A GENTLEMAN out of business, having about 
$!IO.ooo to Inve.t. wlshe. to a •• ocl.te hlm.elf with 

an e.tabll.hed concern whFre from $10.000 to ,50 000 In
crea.ed capItal could be advantageou.ly employed. Ad
dress CAPITAL. Box 235. Bo.ton . Ma ••. 

Q.) I • -= I ,.. 0 

"LEHIGH EMERY WHEELS 
are In every way satisfactory. and for our purposes an
swer better than ap:- others we have had. t t  BARNES & 
Co.

, 
Syra

i��: �ME·R-r'W�'1fElnb'(��: ��i •• llort. Pa. 

Danbury Drill Chucks, 
New- l 8 7 6-Pattern. 

ar GREATLY IMPROVED-A LL CAST STEEL. � 
P R I C E  R E D U C E D TO 18.00. 

Sold by all dealer. In Mechanic'. Tool •• 
THE HULL & BELDEN CO., MANuFAOTUBBB8, 

Danbury. Conn . 

SECRETARY WANTED-TO MANAGE THE 
WATERTOWN STEAl( ENGINE COMPANY, at Water

town. N. Y. Addre •• Co .• giving bu.lness, experience. 
hl.tory. reference •• and salary expected. Oct. 20, 1876. �ETS OF DRAWING INSTRUMENTS 75 to 

t100. Drawing Materl.l. of a1l kind •. 
eve)8. Compasses, Tape Measures ; Aneroid Barome

ter from 1:1( Inche. to 6 lnche. ln dIameter. 
Tele.coDe. from $50 to $250 each. 
��r����::.��g'm$U�o'�.�.

h. 
Priced and IlIu.trated Catalogue •• Part l.t. 84 &age., 

rn����:���
I. 

s�:t�tg����lc����' 120 page., ptlcal 

JAMES W. QUEEN & CO., 
Opticians, 

9'.14 Che8tnnt St., Philadelphia, Pa. 

� J M . CAR PENT E R  � " " " . " "  . . . . .  , , " ' "  

MANUFACTURER O F  FIRST C�SS TAPS AND 
DIES,. �"!,ueket, R. I. 

lRO� PLANING MA'C:iB'INES A SPECIALTY. 
C.  WHITCOMB .' CO;, · M'f·r •• Worce.ter, MaIO. 

BIG PAY to Bell onr HUBBBB .l'BINTING bTAHP8 
Term.tree. TAYLOB'" Co.,Cleveland,O. 

$2-0:::-0=-a-m-o-n"Ct7h-. --:Ontllt wort,h Ii freeto agent •• 
EXCJlLBIOBM'p'G Co. , 151 :Mlch.Av., Chlcago. 

MANUFACTURERS OF The celebrated Greene Variable Cut-Oft Rnlllne. Lowe'. 
Patent Tubnlar and Flue Bollera ... Plain SlIne Valve Sta
tionary, HolBtlng, and Portable J<nglne.. Bollera of all 
��:·6.:�m�K8:������n�hN:nngk�blnS.:g: 
Agenta for tile lfew laven Manufacturing �o. '8 Machln
lot'B Tools, for Jnd80n'I Govemora and Stop Valve., 

�'i'1tk'l�\))j��'UrsLdi�-R-I1r%,i'Im�T�i-l!8�: WOR1tS. PATERSON , NFW .JERSRY. 

ELECTRIC BELLS, S3.50 TO S6.-AMATEUR 
Telegra�h Outllts, $4. Sent C .  O. n . ,  with privI-

lege of exam nl��B���'b'ktafl�l�§-�I��l:�id.  Ma ••. 

To RAILROAD MANAGERS & CAR BUILD
ERB-Complete Ventilation for railroad car •• street 

cars. and omnlbu.e., .clentillcally correct In r,rlncWle. 
a:g .. :i'e"r���I

I':�\ie
ve:le�lt�g�esal��nd for clrcu ar. alf 

t C.G. VAN PAPP}'�ENDAM, Charle.ton,Lee CO. ,Iowa. 

WANTED-Salesmen on Salary only. S85.00 
per month, and all travelln� expen.e •• to .ell 

���:!. Of
A���e�:'�O��n

L'1{��r; ,�o 
c6'�

I
�'i"ncl:n"atr8: 

ALLIS, BULLARD & CO., Limited, 
Dealers In lIr.t cIa •• 2nd hand Machinery & MachInist.' 
Supplies. Large Stock Tool. In Store for Immediate de
livery. 14 Dey Street, New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF 'G. CONCERNS.-Buerk'8 Watchman'" 

;};�':�n�ft�:�L;,����
e
p�������

ly
tbc;,°gtk���� .f}.� tlon8 of his heat. Send for circular. 

J. Eo BUERK, P. O. Box 979, Boaton, MB.II8. 
N. B.-The .ult agalnstlmhaeu.er & Co. ,  of New York 

:::e %��:����:':�e�
a
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C
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Ing. contrary to me order of the Court. Persons u.lng 
clock. Infringing on my Patent, will be dealt with accor· ding to law. 
U ANUFACTURERB AND PATENTEES havt;tc I�useful artlcleB. suitable for the Hardware Trade, 
:Xd'::: P .

n
� .a1:� ¥!,n�,,:t��'!i��?,

d
��1ra��,"W,'l: 

Small aampleB may be 8ent, aame to be returned If demed 
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USEFUL BOOKS. 

Beckett.-A Rudimentary Treatise on Clocks, and 
Watclles , and Bell. . 12mo . . . . • . . • • . . . . . . . . . . . . . . . . .  $1 .75 

De Konnich.-Dietz. A Practical Manual of Chem
Ical Analy.l. and A •• aylng . a. applied to tllc Manufac 
ture of Iron and its Ores. and to Cast Iron , Wrough 
Iron , and Steel . Edited by Fesquet . l2mo . . . . . . .  $2 . 5  

Hughes.-A Treatise on Water Works for the Sup
ply of C lt.le. and Towns. l2mo • . . . . . . . . . . . . . . . . . . . .  '2 .00 

Hughes.-A Treatise on Gas Works and the Prac
tice of Manufacturing and Distributing Gas. l2mo .$1 .  75 

Kinsley. - Self-Instructor in Lumber Survey-
Ing . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .00 

Kobell.-Erin. Mineralogy Simplified. A Short 
Method of Determining and Cla •• ifylng Minerai., by 
means of Simple Chemical Experiments In the Wet 
Way . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 . 50 

Letfel.-The Construction of Mill Dams. Illus-
trated . 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .50 

Neville.-Hydraulic Tables, Coefficients and For
mulre for finding the Discharge of Water from Orlficc!'). 
Notches, Weirs , Pipes, and Hlvers . Thlck I2mo . . .  $1 .w 

Newbcry.-Gleanings from Ornamental Art in 
evcry Style .  I llustrated by 100 exquisitely drawn Plates. 
4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15 .00 
ur The above Gr any of our book. sent by mall , free 

of po.tage, at t.hc pubIlcatlon price. 
Our new and en1arged CATALOGUE OF PRACTICAL AND �'i:���lm.!:S��r,Is�Jd���:: Svo .-sent free to .. ny one 
or We are now receiving and keeping In stock the 

most important ENGLISH AND AMERICAN SCIENTIFIC BOOKS as they are published. 
HENRY CAREY BAIRD & CO., 

lNDUSTRIAL PUBLISHERS. BOOKSELLERS AND IMPORTERS, 
810 W .. lnut Street, Philadelphia . 

TA K E ����:!��E�1Hr�eH�IL\�l l t::� 
. ���\�'terI"t l·����l,5��u �18 

sheets of pape l', 1 8 on vel· 
opes . pencil , penhnlc.1er . f,tolden pen , R I� d & piece () f \'ahillble 
J ewelry. Com p.ete sample p ac k age , With elegan� g()ld.plated 

sleeve button s ,  alHl l acHes' fRshlonahle falley Set ,  pin and 

drops pOlt-pald 25 conts. 15 packages . with ftlfHorted Jew
elry i I SoUd'Gold J'rztetl t l�"er Watch free to all  agents. , • 

B R I D E  &. C O . ,  769 B roadway, N. V. 
TO ELECTRO.PLATERSt..JE\VELERS, AND 

WATCHMAn.ERs" 
BATTERIES, CHEMICALS, AND MATERIALS, In 

sets or .Ingle ,  with Books of Instruction for NICKel , 
Gold aud Sliver Plating. THOMAS HALL, Manufac
turing Electrician, 19 Bromtleld Street, Bo.ton, M .... 
Illustrated Catalogue sent tree . 

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

CLAY RETORTS, TILES, FIRE BRICKS, &c . 
W- Terra Cott .. Pipes of all .Izes. 

FOR SALE-VALUABLE PATENT RIGHTS 
of a Safety SCrew Steam Platform Elev .. tor and of a Bo.om St .. rchmg Machine for Steam Laundries. Can be 

seen at tile United States Intern .. tlonal .. xposltioD .  Also, 
one third Interest In Pfautz ' s  Steel Trus. Extension or 
F\:�

n
8���tgJER�(jM��'M�

I
�:��'S"t'. �'1.'l:i!:�eIPhla, Pa. 

fR I CT ION CLUT CH E S ' � 

--<�(i) A N O  E L E  VAT 0 RS . 
VO LN EY W .  M A S O N  & C O .  P R DV. R  I 
At Centennial Kxhlbltlon, M .. chlnery Hall, D. 9 , 66. 

Also at entrance to Pump Annex. 
HOW TO MAKE SPIRAL SPRINGS. By 

Josbua Hose . With three engr .. vlngs of the tools, 
which are e ... lIy made, and complete practical direction. 
for working, Including Hardening .. nd Tempering. PrIce 
10 cents. Contained In SCIBlfTIFIC AllIEBlCAlf SUPPLB
llIENT No. 20. To be h .. d at thI. olllce and at all Newl 
Stores throughout the country. 
LEHIGH EMERY WHEELS.  

Send today for circular. 
L. V .  EMERY WHEEL CO. , Welssport, Pa · 

$50 00 SCREW-CUTTING F O O T L A T H E S
• Foot Drill Presses. Send for Circular to H. L. SHEPARD Cincinnati, O .  

;ardiner'. Pat. Centring & Bqumng Attachment 
. FOR 

UTHE8. 

B. ». STATE "" co., SpriDidleld. Ohio. 
WATER SUPPLY FOR TOWNS AND VIL 

LAGES. By Clarence Delalleld ,  C .E .  A concise and valu .. ble Report, showing the Co.t .. nd Merit. of the 
��m::n�f>t;:��.:��
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Names .. nd Duty RealIzed, Fact. and Figures to enable 
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W .. ter Supply-Water· Bearing Rocks-Artesl .. n Wells, 
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Impure-Cost of Water Pipes, from 2 to 12 1ncbes diame
ter, for Town., Including laylngJ all I .. bor, materials, 
gatcs, JOints, etc .-Estlma.tes or Income aDd Water 
�����I��� :;'u�g¥E�HF� l�tt1irSh s\f.ll':dgM"i��; 
No. 27. To be had at thl. Olllce .. nd of .. II News Dealers . $3 WATCH ES. Cheapest In the known 

world. Sample watch and outfit!, .. to Agent .. 
Forterms addre ... COULTER & CO.,ChicagO 

JrAlllNE PAIlI)Lm INtlmS &lid 
��NW ���a����IJI �'}��!nS��� 
to ten feet long ; alao MILrlnc Hcrew Engines and Boners for 
driving Fow-Boats or Skiffs 16 t'eet and. upward in length, eith-
�� Pi;��1��!I��:�;rt������h�� 
constructed that a sper"<1 offrom 

be easily ohta1ne<1. The ES��i�� tcii,�n�� ����kf;r J����:� trom the Yacht or BO;Lt. anel is then suitable tor Agricultural, Domestic, Mcclm.ntcal. Commcrdal 01 Amatt'ur re
quirements1. when small power only is needed. 17100 
IIcro11 Wor .. Designs 11'ee &�b�cii1I{'iE, 

��:r.S�, N. Y. 

��. � �  ...... 

� �,�.SfJ DBAWIBG PAPERS. 
MATHEMATICAL INSTRUMENTS,  
AMD DRAWING MATERIALS o r  A U  KINDS • •  

m I\JLTON ST. NBWYORK. 

. �Q�  

_� I 
E A G L E F O O T  L A T H E S ,  

G 
With SCroll .. nd Cireular saw Attach
ments, Slide Re.t, Tools, &c. ; .. 1.0 Small 
Engine Lathes, Metal Hand Planerst "'c. 

S T E A M  P U M P S  R E V E R S I B L E  
FIRST PRIZF;� VIENNA, PARIS,. NEW YORK, • BOISTIlfG B_GmB 
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' .  :,�������ok���e;��ortheAm-

BAJ.TIMORE, BOST01'O . 
Send for circular of recent p .. tent�d ImJlrovementl. F O R  A L L  P U R  P O  S E S .  

THE NORWALlf01�t?���:;Sconn. ... E�rfE�W8�b ���'c"J'� �l§���Ts�'(.  y 
WM. L. CHASE '" CO. 

15 '" !n Liberty St. New York. 

O Lt  N J3: 
COMPOVNO 

A S U B S T I T U T E  F O R  O I L . F" O R L U B R I C A T I N C 
MA C H I N E  R Y. 

ROSE-BUDS IN WINTER 
q::ki.1.::! �.::':re\'yia�� �W:=��fJ.allJl;�n�:,,"Jla varieties, all\abeled, for IlIIl OO l l9,0. IlII !MKh ID do. $3.00l 26 do. 1lII0I.00; 0 do. .00. Forl0 cents each additionsl, one M cent relnlum ROlle to every dollar's worth 0 Send for our new GUIDE 
TO ROSE-CULT nd choose from � 300 finest sorta. Addreas INGEE & CONARD CO;" ROSE·GROWERS, West Ohester 00., Pa. 

S G UITERMAN, Export and Commission Mer
... • chant . 2 Fount .. ln Court, Aldermanbury, London . 
Ne", York Olllce, 6ulterman Bros . ,  454 Jlroadw .. v. Best 
of attention to introduce Merchandise . Patents, etc . ,  
I n  any D .. r t  0 1  Kurope . 

BLAKE'S PATENT 

Stone and Ore Breaker 
and flrl.;tle Sub.tance. to �����!I���;��t���������k�l�nd ol 

" "'c. 

FINE T O OLS AND FOOT L ATHES, Screw cuttln!'= and plain Foot L .. thes. . .  Eurek... .  Foot 
Lathe, $15 ; 'I9.ps  and Die., Twist Drills, Chuck., Scroll Saws , Stubs' Tool. and Steel. Send for com�ete llIu.· 
trated C .. talogue . 

16 Ge��:f�?� l!lltm�::'�M:d. 
-W- E E N ...a... lVI E L 

, n  FI N E J ET B LAC  K every varr ety o f t. r n e  d wo 0 r:! WD' k 
P ':' I · t'!O of m a c h l n � 1  y; c . u t l n g. s , t i n  W J I  e a n d  other r n e t J, 1  
-If 0 1  k ENA M E LE D  J £ T  COOOS , I n  wood  o r  mehl ,  m.d e  t o  0 1  Iter d M ( R I C A W  E N . M E l eO I J W �ftRHI 'S T P R O V I O E t-.l C E  Po I 

The Lehigh Emery Wll�el 
has given Ir e entire s .. tlsfactlon, dOing as much work In 
same time as any wheel of same grade I ever used , and 
l����g, by aet�����'W�:'�i!��:�dI:�:�.:���;;:"�.a8 

LEHIGH VALLEY EMERY WHEEL Co. , Welssport, P .. .  

Wood·Working MaChinery, 
Such as Woodworth Planing, Tonguelng, and Grooving 

Machine. , D .. nlel ' s  Planerl, Rlchard.on '. Patent 1m' 
proved Tenon Machines, Mortillng, Moulc1lng, .. nd Be
S .. w Machine., .. na Wood-Working Machlriery gene-rally. Manu�i�'N�l�, RUGG '"  RICHARDSON, 

(SbGp formerly ��:�I�':i� 'it:
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, Masl. 

S H A  F T S. P U  L L E Y S.H A N G E R S  
C O U P L I N G S  E T C .  

In \jtock, and for Sale by 
WILLIAM SELLERS '" CO. , 

Philadelphia, and 7!1 Liberty St. ,  New York. 
PrIce lilt. and pamphlets on "ppllcatlon. 

BRADFORD M I LL eD. 
Buccel.orl t.o Jal. Bradford I¥ Co.. 

JlANUF ACTVREn8 or 
French Buhr lIIiUltone., 
Portable Corn & F'our  M ill .. 

S m ut Machinel, eto. 
AIIO, dealel'l i n  Bolting Clothl .. 

General lUll Furnishing. 

Ollloe & Faotory. lD8 W. !ld 8t. 
C I N CI N N A'I'I. O. 

W.R.Dunlap.&e. 
APPLICATION. 

P. BL.6.ISDBLL cl 00., 
Worcester, Ma811., 

Mannfacturers of the BI .. lsdell Patent Uprlgln DrillS and 
other,lIrst·elas. Mach!nlst's Tools. 

Last Ohance. 
Buy YO UR Tickets 

N-o-w- ! ! 
DRAWINC  PoSIT IVELY 

Thursdav, Nov. 3 0th, 
OR MO�E Y  REF UNDED. 

A F o r t u n e  fo r o n l y  $ 1 2 .  
THE KENTUCKY CASH DIS TRIB UTION C O . , 
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O 0 , 0 0 0 ! Thoe. P. Porter'L�icg�VG�'S. Gen'l Manaaer. 

One Grand Cash Gift . . . . • • . . . • . . . . . • • • . . . .  8100,000 
One Grand �ash GUt . . . . . • . • . . . . . . . . . • . . • .  30,000 
One Grand ash HUt . . . . . . . . .  • • . • . . . • • • . . •  �,OOO 
One Hrand ash Gift . . . . . . . . . . . . . . . . . . . . . .  lIO,OOO 
One Grand Cash Hift . . . . . . . . . . . . . • • • • • • . . .  1 0, 000 
One Hrand Cash HUt . . . . . . . . . . • . . . . . . . . . . .  3,000 

1:8 l1:::t filR: :t 81'888 :�t: : : : :  88:8SS 
1 00 �uh HUts of 400 each . . . . .  40,000 
100 Cash Gifts of 300 each . . . . .  10,000 �OO Cash Hlfts 01 �O each . . . . .  0,000 tiuU Uash Gifts of 100 each . . . . .  0,000 

10,m.1I Cuh GUts of 1!1 each.. . • •  1�0.001l 
TOLal, 11,138 Gilts, All Cash. . . . . . . .  8uO,OUO 

PRICE OF TICKETS : 
Whole tickets, '12 ; H .. lve., $til' Quart�rh $8 ;  9 Ticket., 
'1!XJoo� Ticket., $SOO ; 'm T  cItet., PAl; � Ticket., 
'ITbe'H��:� ft�

c
f.:t�o":, �i���i Frankfort, the entire 

Board of City CouncfJmen, tlie Hon. Alvin Duvall, I .. te 
Chief Justice of Kentuck:r, and other distinguished 
����r�t tg�rj�:: ���n?�"/�!��:���IRe:��� 
tsnd the drawing . 

The payment of gifts to own�rs of prize ticket. I. as
sured. A bond, willi beavy penalty .. nd "pgroved .ecurl· 
�tiPJ." �:e
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e
8lfIc�f �e��:ly Court at Frankfort, .ubJect to In8Pectlon Of anI! one . 

fbls ls .. newfe .. ture, .. nd wlll .. bsolutely .ecure the pay-
m����f�i�:i can be made by Expre •• , Draft, Post
olllee Money Order or Registered Letter, made p .. yable 
to KElt T U CK Y  CASH DIS TRIB UTION COXPANY. All communle .. tlon., orders for Tickets, and .. ppllc .... 
tlon. for Agencies should be addrel.ed to 

HON. THOS. P. PORTER, 
General Manaa"er. Franktort. Ky. 

or G. W. BARRO W & CO., 
General Eastern Allen"" 710 Bro:::a;:'rk 

" LEHIGH EMERY WHEELS have given us the greatest satisfaction . "  RATHBON>. 
STOVE WORKS, AlbanYl_N. Y. LEHIGH VALLEY EMERY WHEEL COMPA1'OY, Welssport, N .  Y. 

SPARE THE CROTON & �AVE THE COST. 

Driven or Tube Wells 
w���e'\i�/,¥;!lm�nwIl' ",o�RCJ?,

t
fl� W�:�f.�-;?�d 

who control the patent for Green 's  American DrIven Well . 

The Toll·Gate ! rnr.�o�':e':nrr �&
t
:6r:�t:\� 

lind I Addre.s , with st .. mp,IE . C .  ABBEY, Buffalo N. Y 

Durable. and Ellicient. 
W- Send for Pamphlet .. nd S .. mple of work. 

allm�rg�:
d 
:f

OIl�:���� C't1�'i:i���� 
made to order, and warranted 
by the 
B. C. MACHINERY CO., 

Battle Creek. Mich. 

St I 0 te IT PAYS t o  sell our Rubbe�Hand PrInting Stamps ee as Ings Terms free G . A . HARPEl'l & BRO. , CIeveland, O .  

From )( to 10,OOO lbl . welght. An Inv .. luable .UbStltU! Pond's Tools for expensive fOrgln�, or for mdIleable Iron ca.tlngs re- • 
�g

l
gWM�"l� 

s
ff�rL . C'l"s�I�':r cl!8�Wlg� �rli'V� ENGINE LATHES, PLANERS, DRILLS, &co 

LINA STREET, PHILADELPHIA, PA. L���t\0'W�"il'J'lM�\J:,�i�e!:',J�:;'�' SUccessor to 

t)T� f  f '  �x � 1JA � � ( . 
Sm .. ll Tools of all kinds ; also GEAR WHEELS, parta 
of MODELS, and material. of .. ll kinds . castln,. of 
���b�·Jw"& E{W8f:tNl<1: ,

R
�·�O:;''r.iI�

a
1':):Cn�·M��: 

W ��D
li�t!�:s, S¥:o� 

AC
� lj�1fIfr:, 'Jrco���r.:� street, New York . $250 .... ""VB'l·t'.c-AjI;e" .. .... a ... " .very· 

where. Busine.1 honorable and IIr .. 
Clall. Partlcul .... lent free .  Addrel' J .  WORTS " 00 . . lit. I .... ul  •• iMo 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal .. t the American IDBtltuts Fair for 1814. The Judgeuay : . .  We consider tbl. method 01 f ... tenlng DOOR KNOBS .. great Improvement over anythln/a yet Invented for the purpose, ... It obvlatel the Ult :�; �:��-: ��:o���rs'��� ro� 8tic��ted to IUIt 
THE PARKER '" WHIPPLE COMPANY Wut MerldeD, 00l1li • •  or WI CbalDben It. , .. , l' 

M .6. 0 R I _ B B.  Y OF EVERY DESCRIPTION COLD ROLLED SHAFTING! HANGERS� PULLEYS� 
x�

PklN��ERf,L&INS�obl.ITE EME Y WHEEL 
GEORGE PLA.CE 

121 Chamberl '" 108 Reade Sts . ,  New York citr. 

PlantDR' cl MatchlDg. 
MouldlnlhRe'law'rntr, and Tenoning Machlnel . ScrOll �'1fJ'll t!���r;blI?3�o��r

l
�att:�:.rk·. Y .  Send for uawone. l lSl !.olDertv St . • N. Y.  cl�Y. 

LEHfGH EMERY WHEELS. 
Send today for circular. 

L. V. Eo W. CO •• Welssport, Pa. 

.. · " l... �I' J'� N ' r COLD  R O L L E D , . S fIA-F TING . 
The f .. ct that thIS Ihaftlng b ... 15 per cent greater 

�t:':.��u:e����e��\�n����:.,Jr;�e
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g
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We arc .. 1.0 the .ole m .. nufacturers of. the CELRBRATBD 
COLLINS' PAT. COUPLING, and turnlBb. Pulleys, Hangers, :�Ilc':J:: :;Olt .. pproved �tJ��'s �r::Jlt�'tr9�� on 

Try Street, 2nd IUl.d Brd A venae. Plttsburgb . Pa. l<lO S. C .. n .. 1 tltreet. Chlc .. go, III . ,  .. nd Milw .. ukle, Wis. 
W-StockB of thl • •  baftlng In .tore and tor I&le by 

'm>�Jh�fl�o�,�R'a::��'S�'!"�. Y. 

OTIS' SAFETY ROIBTIN CJ 

Machinery. 
OTIS, BROS. & CO .  No. 348 BROADWAY, �E W <ORR 

Th L hi h i " The best wheel we have ever had 
Erne::'" tvh�el Gives our sawer perfect satlsfac-- "  • tfon. "  HABRISBURG CAB CO. 

LEHIGH VALLEY EMERY WHEEL CO . ,  
Welssport, Pa. 

THE UNION IRON MILLS, PittSDurgh, Pa.
The attention of Knglneers and ArChitects Is c .. ned 

!':.:?e':i'i!TJ'�tit�% 1h�
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.. nd lIanges, which bave proved .o objectionable In the old 
mode ofm .. nuf .. cturlng,are entlrely .. volded . We are pre
ttared to furnish .. II .Ize . ..  t tsrm. as f .. vorable ... c .. n be 
g���� r1:�:;��n:. c��,\r��'i.rI��riUt\��Ift"J:U::�,� 

[ESTABLISHED 1846.) 

Munn & CO. 's · Patent Offices. 
The Olde.t Aaency for 801lcidq Patenhl In the 

United Sta_ 

THIRTJ YEARS' EZPERlENCA. 

MORE PATEKTS bave been lecured throqh thla 
agency, .. t home .. nd abroad, than tlIroqh any other In 
&he world. 

They employ as their a •• latants a corpa of the moat ex
perleneed men .. eumlners, .apeeillcation wrltsrs, and 
draftsmen that can be found, many of whom have been 
selected from the rankB of the Patent Olllce. 

SIXTY THOUSAND Inventors bave avaIled them
.elvel of Muon '" CO. 'I lerYIcel In e:l8m1n1ng their In
ventlonl and procuring their patants. 

MUNN '" CO. ,  In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to e:l8m1ne in
ventions, cOufer with Inventors, prepare drawlngl, Ipe
clficatlons, and &l8lgnments, attsnd to IIl1ng appllcatioDB 
In the Patent Olllce, paying the government fee., u.d 
watcb each CBle .tep by ltep while pending before the ex
smlner. Thla II done through their branch olllce, corner 
t" .. nd 7th street., Wasblngton. They al.o prepare and 
�Ie caveats, procure de.11!1l patents, trademarkB. and re
Issne. , .. ttend to rejected easel (prepared by the Inventor 
or other attorney.) , procure copyrights, attend to inter
ferences, give wrlttsn opinions on m .. tters of infringe
ment, furnl.h cople. of patent., and, In fact, attend to 
every branch of p .. tsnt bUllnen both In tbIa and In for-
sign countries. . 
A .pecl .. 1 notice Ia made In the SCIENTIFIC AMERI

CAN of all Inventions patented through this agency, with 
�he name and re.ldence of the patentee. Patents .. re of
ten lold , In part or whole, to persons .. ttracred to the In
vent!oJ!. oy such notIce. 

p .. tents obtained In C .. nada, England, France,Belglum, 
Germany, RUI.Ia, Pruilla, Spain, PortugaI, the British 
Colonie., and all other oountrles where patents are 
granted, at prlcel greatly reduced from former ratal. 
Send for pamphlet pertalnlng.peclally to foreign patentl, 
which ltatel the cOlt,tlme grantsd,and the requJrementi 
hr each country. Copt.,. of Patent .. 

Person. de.lrlng .. ny p .. tent l.sued from 18811 to N ovem 
Der 26 , 186'7, can be lupplled with Olllcial copl8B at rea 
Bonable cost, the price depending upon the extent of 
1rawlng. and length of specillcations. 
Any patent I •• ued .lnce November 21, 188'1, .. t which 

time the p .. tent OlIIce commenced printing the drawlngl 
and Ipecillcation., 11lIIJ' be bad by remitting to thli of
D.ce ,l . 
A copy of the clalml of any patent lisued linea 1l18li wli 

tie furnlsbed for 'I . 
When ordering coplel, pleale to remIt for the ume as 

sbove, and SGate name of patentee, title of Invention, 
md date of patent. 
A pamphlet containing full dlrectlonl for obtaIning 

Unltsd St .. tel patentl lent free. A band.om"ly 
bound Reference Book, g1lt edgel, contaIns 140 pagel 
and many engr .. vlnp .. nd tables Important to every pat
entee and mecbanlc, Bnd Is a useful handbook of ref lr 
ance for everybody. PrIce 25 cent., maUed free. 

Addren 
JroD I; CO" 

Publlihers SCIENTIFIC AMERICAN, 
37 Park Row, N.Y. 

BRANCH OPFICE-Corner of F and 7th .�reets 
Wa.blngton, D. C . 

© 1876 SCIENTIFIC AMERICAN, INC.
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Back Pge - - - - - - - • • ,1.00 a Itn". 
Inside Paae • • • - • • • •  3 Ct!nt. a Itn". 
Enura�inUB mall head aa�.rliBementB at the Bame rail 

per line. bV meaBurement. as the letttr pr08B , Ad· 
�erIlBement. must be recet�ed at publication oJ1lce as 

earlll aB Fr.d"V mornlnU to appear in nezt iBBUil. 

T H E E N C I N E E R ' S  F R I E N D . 
Few men Tp.altze the constant care and watchfulness 
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to relteve al1 enginpcrs of labor. carc , Bnd trouble as 
tbat of tbe ALLEN GOVERNOR. Enllines with our gov�r
nor always run with a wide open throtrle and keep the 
����:E��d i;Vrs
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months, we have received letters of inquiry from ncarlv 
two thousand engineers, many of whom hRve caused 
our governors to be attached. and 1\11 hav� been pleased. 
This governor Is 8impJe In construction . Inexpensive, 
not· liable to gpt out of order, permits tbe speed of tbe 
��f��l�S�� �:ryC����bl�, !;v,:!
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fuel , and is at once t.he most powerful and most sensi
tive governor ever made . 

LARGEST NAIL FACTORY IN PENN'A. 
CUBBAPEAKB NA1LWORKS. HarrlsburK. Pa. ,  JuJy 2 1 .  tt:n6 .  
MR. S . B .  ALLEN : The " Allen Governdr" wblch we 

bave had on our factory engine since the first of April 
�,�
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HUNDRED KEGS PER WEEK , and we recommend It to 
tbose seek

J¥f:Ii'r:M�bL� 
g
3X'iE'J<?f' & CO . ,  Proprietors . 

ALREADY SAVED ITS COST IN FUEL. 
W. P. F.MERSON PIANO Co . ,  Boston. Sept. 2O. 11f16. 

S. B. ALLEN : Permit me to exprcss my entire satisfac
tion In the working of the Allen Governor. purchased 
last spring. It bas already saved f ts cost In fuel, anc Is 
all I could ask for. It works quietly, lind Is exceedingly 
susceptible to tbe least variation In power. keepIng 
even speed always . W .  MOORE. Proprietor . 
PERFORMS ADllIIRABLY-EXACT SPEED. 
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from the engineer. The fact that we have tbls summer 
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our customers 
C. B. CHURCHILL, Manager. 

NOT VARIED ONE REVOLUTION in 3 YEARS. 
WINCHESTER MASS, Nov . 17. 1875 . 

We have used the Allen Governor on our 5O-horse-
��;'k:��rl�
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tanner v . Our work Is variable, but. the engine has run 
wltb perfect steadlnes. wltb tbe starting valve wIde 
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firs' attached, and we belte '1e  It to be the hest Governor 
n tbe world . P. WALDMEYER & CO. 

WORTH A THOU�AND DOLLARS A YEAR. 
PLAINVILLE M'F 'O Co . ,  Plainville, Conn . ,  May 29. 1876. 
S. B. ALLEN : I r"Ad an account ot the U Allen Gover

nor" In the Scientific American . and desire to tell you 
what I think of It. Your governor was attached to our 
largt: eD�IDe scven months ago . It has done more than 
was claimed for it . It bas saved ahout twenty per cent 
of our coal. and added greatly to our power. We 
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now we bave plenty of power. The agent says you hsye 
saved us the price of a new engine . I think your gover
nor Is wort.h a thouFand dol1ars a year to our Company . 
Tbev would not part wltb 1t for tbat sum. I bave run 9n 
engine since lR48, and never saw a governor which will 
regulat.e a steam englDA like yours . W. B .  REYNOLDS, 

EngIneer of PlaInville M' f'g Co. 
Flour Mills require regular, exact motion. This 

governor rnA h lp.s them t.o make more snd bett·cr flour. 
R oiling lllills and Mllchlne Shops save tbe value 

of the governor evervrn"'nth t ,y thf'i steady motion which· 
we alone can IIlve . Lumber Mills run wltb Increased 
C
n
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ceR Increased their whole productlm,t. trom 8 to 10 per 
eent by using our Iitovernor-and all parties save lar�e
ly In fuel . About 1,(00 of onr governors are In use, and a 
large proportion of tne parties would not part wltlI tbem 
for ten times tbelr cost . 

We will be glad to send Illustrated , deBcrlptive clrcu· 
lars to all inquirers . We want a good agent to sell thesc 
governors in all c1tle� and towns where we have not one 
�g�:r��:,
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are heln! made. Every IntellIgent engineer sbould un-
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Wor..;,s, HAN �RANC[8CO i those In the Southarn States 
maf send to THE NEW ORLEANS MACHINEI(Y DE-
P
�I¥: 1LtE�
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BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. 
Full Account of Its Removal . Method and Cost. By 

Col. R. S. Williamson. Wltb 25 illustrations, dlaf,rams, 
�Ice :;r;:�rs:
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SUPPLEMENT, No .  2.1. To be bad at this Olllce and of 
all News Dealers. 

T H E  B E S T  
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRI E DMANN'S INJ ECTOR, 
MANUFACTURED BY 

N AT H A N  It. DR EYFUS,  N ew York. 
1 06  LIberty St. 

-:0 :-
S e n d  t o r  C l r c u l a:r . 

COMPRESSED AIR MOTIVE POWER.-For 
particulars of the most recen!��ractlceJ. send:/O centl 

lor BCIK�TIFIC AMERICAN SUl'PLEMJ<NT, NOl . 1 
�� , �'L������l��s 
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WOrk8, with dlmenslon8, ete. 

Portland and Keene's Cement. 
From the best London Mannfactnre1'l. For sale hy 

J AMRS BRAND , !!Ii Beekman St. ,  New York. 
A Pl'aetlcal Treatise on Cement furnished for :lll cents. 

IRON BRIDGE BUILDING-A complete de
sCription, with dimensions, working drawings, and 

w:espectives of Girard Avenue Bridge , Pb!ladelphla, Pa. 
ce��. 
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AMERICAN SUPPLEMENT, IO cents per copy. To he 
had at tbl. otHce anf! of all news a"ents. 

BOB-COMBUSTIBLE STEAII BOILER I: PIPE 

co VllaDlG 
PROFESSOR HUXLEY IN AlIIERICA.-Full 

reports ot the three great lectures recently deliver
ed In New Yor.{ by Professor Huxley on U The Theory 
of Evolutton" are given In the ScIBNTIFIO AMERIOAN 
SUPPLEMENTS Nos. 41, 42, 44.  PrIce 10 cents each, SO 
cents for tbe three . Sold by all news dealers. Sent ty 
maU , from SCIENTIFIC AMERIOAN Oftlce, on receipt of 

��:J'r..
c
lm:r�g:

eb;rh��:s���lH����l11c lectures dellv-

j'tituiifi t .!mtritaa. [NOVEMBER 4, 1876. 

�!� The Scientific American The Tanite 00., 
�� .�� REFERE NCE B O OK ST RO U DS B U R O  PA 

H RS • MANUFACTURERS thnJughc:u.t til,  coulrJ'. 
W samp Cor HIW Wutr&ted Cittw.u. Plwe "1 where loLl IIW Ih1I. 

W ANTED-NEW OR SECOND HAND 

4-18 In . Swing Screw Cutting E�tn��!t��. 
TOOLS. 

1-84 II  I I  ••  ••  . .  I I  
1-20 " Chuck Latbe. 
l�g �� . Planer. " 

• •  Drop Bed & Hollow Spindle . 
1- MillIng Macblne, adapted for cutting Key Seats In 

Sbaftlng. 

� r����tr�fi ������� for Shafting. 
1- Bolt Cutter. 
1- Sturtevant Blower for Cupola, Capacity 5 tuns. 
1- I I  . .  Sma.ll . 
1= J!���&I�::�a ��:�I[g

r
��hPn�Ut�

l
�hear l In .  Iron . 

1- CenterlngMacblne . 
1 - Band Saw. 
1= §��;I':f

n
t.�ltt:l:.�

e. 
1- Wood �I.ner (Wood ' s  style) . 
1= d����

n
t.!t�

t
:

e .  
1 - Resawlng Macblne. 
1- WoodTurnlngLathe . 
1- Carrla!!e SII

W
. 

1- Cut�Olf Sawls!! Macblne . 
1- Vertical Gang Boring Maeblnc .  
1=  ��r�Ze

o
r��tIJg�!r�:i���e ,  SlidIng SpIndle. 

4- GrInd Stone Iron Frames. 
2- Safety Elevators, capaclt.y I tun eacb . 

We solIcit proposittons for the above tools, or equiva
lent, with t.he maker's name .  

MINNEAPOLIS HARVESTER WORKS, Minnesota. 

A S B E S T O S  R O O F I N C .  
The only reliable substitute for tin, at about one·halfits cost. 
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A S B E S T O S  P A I N T S .  
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erings for exposed wood and Iron. In pailll, kegs and barrels. 
A S B E S T O S  S T E A M - P I P E  A N D  B O I L E R  

C O V E R I N C S .  
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a perfect insulator for hair (elts, rendering them indestructible. 
A S B E S T O S  S T E A M  P A C K I N C .  

Indestructible, sel(·lubricating, flat, And round, all sizes. 
F i re - P ro of P a I nts a n d  C o ati n g s ,  C e m e n ts 
fo r Ste a m - J o i n t s ,  A c I d  and C a s  R e t o rts,  

L e a k y  R o ofs , &c. R o of P a I nt,  
S h e at h I n g  ft n d  Li n i n g  Felts.  

Asbestos Boards, Paper, Thread, Clotb, "c.  
These articles are ready for use, e.nd can he ea_sily applied 

by any one. Send for Samples, Pamphlets, Price List8, etc . 
H. W. JOHNS, 87 Maiden Lane, N,Y" 

Patentee and Manufacturer, Estab lished 1858, .-----
P t For sbowlng heat of yrome ers, Ovens .Hot BJastPipes, 
Boller FI��N�¥�t\���fi"!:"so��1 J;��ia�t';;rer. 149 Broadway, New York. 

H OW TO BUILD CHBAP BOATS. By Pad- ' 
dlefa.t. A series of articles sbowlng how any : 

person may build a boat, with economy. Eacb artlclc Is 
�r;�cTfo��IC�t��n�r�rii,

nl� .
and diagrams, with minute 

No . 1 . The Three· Dollar Scow.-Dlrectlons for con· 
stractlon. wltb 7 illustrations. Contained In SCIENTI· 
FIC AMERlCAN SUPPLEMENT, No. 25. Price 10 cts .  

No . 2. The Ji'j �  ... Dollar Rowlnu Skiff.-Wltn full di
rections for construction. 18 lliustrations , Contalncd 
In SCIENTIFIC AMERICAN SU�J'LEMENT No. 26. 

NO . 3 . .d Fourteen · Dollar Sallbtu 8k/f.-Wltb 14 il
lustration . }I'ull directions for construction of boat. 
�m�HfF'MAW���'(jAw

a
�bp�r�Me;;'iiT,������I�� 

10 cents . 
NO . 4  . .d Twelve· Do lIar Row Boat.-J4 i llustrations. 
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how to bend snd arrange the rlb8, dimensions of all the 
r��i�

n
:T'1f1t

tl
Z�t��g'1'�

t
'S'U'��UIU�MT �����

ed 
All tbe above numhers of Supplement to be had at this 

Olllce and of all News Dealers. 

Qll l!'.:. I!'.:. � �7 7 a Week t o  Agents . Samples FREE. 4lI'_tJ_� Pol 'lI' P. O. VICKERY, Augusta, MaIne .  

Machinists' Tools. 

R OCK D R I Ll I N(;  M AC H I N ES 
A N O  

A I R  C O M P RESSO RS.  
MAN UFACTURED BY BUR LEICHROCKORILL C O  
SENIHOR PAMPHLET .  FITCH B URG MAS S .  

WOOD & LIGHT 
Machine CO. 

WORCESTER, MASS. 
Manufacture all kinds of 
Iron-Working 

Machinery, 
including many novelties. 

Sbfdng, Pulleys, II:. 
Send for Circulars. 

PERFECT 

NE WSPAPER FILE. --:0:--
The Koch Patent File, for preserving newspapers 

magaZInes, and pampblets, bas heen recently Improved 
and price reduced. Subscribers to tbe BoIBNTIPIO AM
ERICAN 8nd SCUCNTIFIO AMEBICAN SUPPLEMENT can be 
s'tK,Plled lot the lOW price of el .50 by mall, or '1 . 2� at tbe 
? sCJu'��W;'IB
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every one who wishes to pre8erve the paper. 
Addre .. 

KUNN " CO . •  
Publishers BaImm:nO .A.Jmm:OANi 

- • EMERY WHEELS & GRiNDERS 
A Bound Book of 144 Pages, for 25c. GEO.  PLACE, Gen'l . Agent for N. Y. city and State. 

On receipt of 25 cents,--;;;-;;end hy mall , post paid, a �OGARDUS' PATENT UNIVERSAL ECCEN-
copy of a llandsome little bound volume entitled the SCI- TRlC MILLS-For grinding Bones Ores, Sand Old 
ENTIFIC AMERICAN REFERENCE BOOK, containing 144 ruclble':f Fire Clal' Guanos, 011 Cake, Feed, Corn, 
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R
�rJ:' ference ever printed . Among Its contents are : etc . ,  and whatever cannot be  ground by other mills . 

1. The Census ot the United Statea by States, Also for Palnts,},rlnte1'l' Inks, Paste BlackIng, ete. 
l' It I d C I � JOHN W. THOMSON, successor to JAMES BOGAR-
of�he ��::j.:l

n 
Sta��s�

t es, infull,showlng also the area DUa ,  corner of White and Elm Sm. , New Yor • .  
� .  Table 0 1  Occupations.-Sbowlng the principal oc- M .  SELIG .J UNIOR & CO. cupatlons of tbe people of tbe United States, and tbe Importers of American Machinery, 'rOOls , A;n.\cultural 

�ft�bi:o� f�!SI��� ���:�:.d In each occupation. Com- !��e�e��rc���?sBj�t
:'!1��port Hardware and Ma-

PIr.;I:N�g, g:�/f!itac�':,�u��er 10,<00 Inhahltanto-Com- LONDON, bOLAND, and BERLIN, GBlUIANY. 

3. The Plltent Laws of tbe United States In full. 
��:f.������
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Caveats ; Forms for ASSignments . In wbole and part · 
Licences ' State, Town, County, and Shop Rights - DI� 
rections How to Introduce and Sell Inventions ; General 
Principles applicable to Infringements ; Synopsis of tbe 
Patent Laws of Foreign Countries, Costa, Procedure, 
Rlgbts of Employers and Employees In respect to In
ventlons ; State Laws concerning Patents. 

4. United Stntes TradeMark Relrlstrlltlon, show· 
Ing tbe Trade Mark Law In full , with Directions for 
RegisterIng Trade Marks , Costs, etc . 
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6. The Principal Mechanical Movements. De-
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' as Applied to Practical Purposes. Wltb 

S. The Modern Steam EnKine.-Wltb enp;avlng, 
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of Water. 
10. Knots.-Presentlng engravings of 48 dllferent 
kinds of Rope Knots. wltb explanations as to tying 1 � eII����otg!ca�:��!r b':�1 vNr��
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merclal Welgbt ; French We�gbts ; Unlte:t'Stites Stand-
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CU'!;IC. or Solid Measure
/
' Measuring Land by Weight, 

with engraving of a sect on of tbe English. and a sec
tion of the Frencb rule, of equal lenlltti 

1�. Valnable Tables . (I) Table of tbe Velocity and Force of the Wind . 
(2) Table of tbe Specllic Gravity and Welf:t per Cu

f�C
t�':,

0l��� Cubic Incb, of the principal subs nces used 
(3) Table of the Heat-Conducting Power of various 

Metals and other Solids and Liquids. 
(4) Table of the Minerai Constituents absorbed or 
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trects of Heat upon VariOU8 bodies, 

1 3. Miscellaneous Informatlon.-Force of Expan
sion by Heat ; small Steamooats, pro fer dimensions of 
����r::e :f

o
;n�l�t?!ar.rl'f�:��n 

b
�a��r ;

n
�':.���1��en1:�f 

various Substances ,'FrlCtlonJlOw produced, and Rules 
for Calculation · "peclftc Heat Explalnea ; SpecUlc 
GravIty of Liquids, Solid .. AIr, and Gases ; Gunpow
der-Pressure. Heat, and Horse Power of; Copying Ink, 
to Make ; Heat, Us mecbanlcal equivalent explMned ; 
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.. 
and Sbaped Diamond Carbon Points , Indispensable for Trueing Emery Wbeels , Grindstones. Hardened Steel and Paper Calender Hollers . Drilling. Planing, Moulding and sawIng stone . J. DICKINSON, 64 Nassau St. , N . Y. 

DAMPER BoriST Al!ID LEVERS 
REGULATORS ,1;,1 GAGE COCKS, 

MURRILL &: KEIZER., « HoHlday 8t • •  BaIt · 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t. B. ruJILlI, V. PrIlS't. I. I. !LLEJ, PnI't. 

I, B. PIERCE, 8I;'J, 

PUNCHING For tbe Best and Cheap. 
Al!ID ea address THE STILES 

DROP PRESSES & 1ARKJ<:R PRESS CO • •  
• MmDT..XToWN. CONN . 

OJ' TD 

SCIENTIFIC AMERICAN, 
For 1 8 7 7 .  of I'Jralnage Explained ; Amount of Power at present 

YIelded from Coal by best EngInes ; Sound-Its velocIty 
and action ; L�ld Glues,. Recipes '

'w
value of BraIns

/.
' 

B�g
t
"r'i���.:'/

k, et,::,:�o��iu!,�l:,h�egfpes.
aves ; Speed 0 TO J[OST POPULAR SCmBTIFIe PAPEB 

Tbe SCIENTIFIC AMERICAN REFERENCE BOOK. or TO WOBLD. 

Price onl& 25 cents, may be bad of News A[ents In all 
l::':ll

s 0": 
r�c�I��

u�t
�&'e ��fc�f the underslgne . Bent by 

MUNN & CO.,  Publishers, 
Scientific American OlDce. 

3'2' Park RoW', NeW' York. 

Stone Channeling 
OR guarrying Machine, 

WARDWE L L  PATENT. 

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

STEAl[ STon CUTTEB CO., BUTLAID, VT. 
SOLB PBOPRIIIiTOBS AND KANUFAOTUREBS. nrThree M"-'lhlnes at PhlladeIphla

' 
Exhibition, 

,nuexe No. �. Machinery Hall. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks. CIsterna. Founda
tlOnB.Stables,Cel1a1'l,Brldges,Reservolrs.Brewerle8.ete. 

Remit 10 cents for PractIcal Treatise on Cements. 
S. L. MBlIOIlANT '" Co . . 76 Sonth St. , New York. 

N O  Y E ' 8 !!'tM!g�h��!!'W2tl£! Millstones, 'Portahle MillS, Smut Machines Packe1'l, Mill PlCD, Water Wheel., Pulleys and Geartng, specIally adapted to dour mills. Bend for Cat8logue. J. T. NOYE & SON, Butralo, N. Y. 

b N i agara - _ Steam Pu m pWorks 
ESTABLlSIl1lD 1826. 

CHARLES B. HARDICK, 
N e . !l 3  A d a m .  S I r e e t. 

BROOKLYX, K. r. 

THIRTY-SECOND YEAR. 

VOLUKE XXXV I.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the ftrst day 01 January, 
1877, a new volume commences. It will continue 
to be the aim of the publishers to render the COD
tents of the new volume more attraotive and use· 
ful than any of Its predecessors. 

To t'M Mechanic and. Manufactwrer. 
No person engaged In any of the mechlLIlical pur

suits should think of doing without the SCIEN
TIJ'lC Alo:RIOAN. Every number contains from 
six to ten engravings of new machines and Inven
tions whioh OILIlllOt be found In any other publica
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufaotures,Inventlons,Agnculture,Commerce 
and the Industrial pursuits genera.lly; and It Is val
uabIe and instructive not only In the Workshop 
and Manufactory, but also In the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges
tions and Advloe, by Praotlcal Writers, for Work. 
Ing Men and Employen, In all the various arts. 

TERMS OF SUBSCRIP 'I I O N .  

One copy of the SCIENTIJ'lC AMERICAN will be 
sent for one ywr. 52 numbers, POSTAGE PRE
P AID, to any subscriber In the United States or 
Canada, on receipt of three doUars and twenty cents 

by the publishers. 
One extra copy of the SCIENTlFIC AMERICAN will 

be supplied gratis ffff every club of five 8ubscriber, 

at $3.20 each; or six copies for $16.50 without extra 
copy. Postage free. 

The Sclentlflc American Supplement. 

A weekly paper, uniform In size with the SCmN
TIJ'lC .AMBRIC.AN, but a distinct publication. It 
contains working drawings of engineering works, 
pd elaborate treatises on every bnmch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustrated cover protects the hand
somely printed sheets. PrIce, 16.00 per annum . 
Single copies 10 cents. 

One copy of tM SCIENTH IC AMERIC:AN and one 
copy of tM SCIENTIJ'lC AI\IERICAN SUPPLEMENT will 
be sent for one year, postsge prepaid, to any sub. 
scriber In the United States or Canada, on receipt 
of seven DoUa1'8 by the publlsbers. 

The safest way to remit is by ' Postal-Order, 
Draft, or Express. Money carefully placed inside 
of envelopes, securely sealed, and carefully ad
dressed, seldom goes IIStray; but It Is at tbe sen
der's risk. Address all letters and make all or
ders, drafts, etc., payable to 

MUNN & CO., 
3 7'  PARK ROW. NEW Y ORK 

THE " Sclenti1lc American" Is printed with 
CRAS. ENEU JOHNSON & CO'S INK.  Tenth and 

Lombard Btl . ,  PbUadeIPllla. and 59 Gold St . • 1'1 ew York . 

© 1876 SCIENTIFIC AMERICAN, INC.




