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THE CENTENNIAL BUILDINGS. 
We have already placed before our readers views of the 

Main Building and the Art Gallery, now being erected for 
the Centennial Exposition, in Fairmount Park, Philadelphia, 
Pa. ; and we herewith publish a view of the Horticultural 
Building, a large conservatory: an extremely ornate and com
modious building, which is to remain in permanence as an 
ornament of Fairmount Park. It is located on the Lansdowne 
Terrace, a short distance north of the Main Building 
and Art Gallery, and has a commanding view of the 
Schuylkill river and the northwestern portion of the 
city. The design is in the moresque style, the prin
cipal materials externally being iron and glass. The 
length of the building is 383 feet, width 193 feet, and 
hight, to the top of the lantern, 72 feet. 

The main floor is occupied by the central conserva
tory, 230 by 80 feet, and 55 feet high, surmounted 
by a lantern 170 feet long, 20 feet wide, and 14 feet 
high. Running entirely around this conservatory, at 
a hight of 20 feet from the floor, a galler5" 5 feet wide 
will be erected. Qn the north and south sides af this 
principal room are to be four forcing houses for the 
propagation of young plants, each of them 100 by 
30 feet, covered with curved roofs of iron and glass. 
Dividing the two forcing houses in eac4 of these sides 
is to be a vestibule 30 feet square. At the center of 
the east and west ends are similar vestibules, on ei
ther side of which will be the restaurants, reception 
room, offices, etc. From the vestibules ornamental 
stairways will lead to the internal galleries of the 
conservatory, as well as to the four external galleries, 
each 100 feet long and 10 feet wide, which are to sur
mount the roofs of the forcing houses. These exter
nal galleries are to be connected with a grand prome
nade, formed by the roofs of the rooms on the ground 
floor, which 1I.ave a superficial area of 1,800 square 
yards. 

The east and west entrances will be approached by flights 
of blue marble steps from terraces 80 by 20 feet, in the cen
ter of each of which an open kiosque, 20 feet in diameter, is 
to stand. The angles of the main conservatory are to be 
adorned with eight ornamental fountains. The corridors 
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which connect the conservatory with the surrounding rooms, 
open fine vistas in every direction. 

In the basement, which is of fireproof construction, are 
the kitchen, store rooms, coal houses. ash pits, heating ar
rangements, etc. 

• I ••• 

A SOLAR CHRONOMETER. 
In the accompanying illustration is represented a solar 

FLECHET'S SOLAR CHRONOMETER. 

chronometer, recently invented by M. FIechet, from which, 
according to La Nature, the hour may be determined with 
accuracy. It consists of a rounded disk, A, divided into 24 
hours and their fractional parts. This turns about an axis, 
C D, which is placed parallel to the earth's axis according to 
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the latitude of the place, by means of the point, E. F is a 
lens, located in tbe center of an exactly spherical concave 
plate and capable of adjustment toward tbe sun. 

When the instrument is arranged so that the axis is in
clined as above noted. the disk, A B, is turned so that the 
image of the sun produced by the lens, F, falls on the arc, 
m n. The hour is given by the pointer at A, and the corres
ponding hour mark on the di�k. The instrument is said to 

be accurate within one quarter or one third of a mi
nute. 

-.�.-
The Steam Donkey. 

At a recent seance of the French Academy of Sci
ences, some interesting particulars about a new loco
motive of M. Fortin Hermann were given : Its pro 
pulsion is produced by the rising and falling of six 
articulated feet, which strike the ground or rails 
something like the feet of a quadruped. These feet 
are arranged in two groups . three support the fore 
part of the machine, and the other three the after 
part. The two middle feet are connected together 
by a horizontal shaft ; the four others are independent, 
and strike the ground successively in such a manner 
that, while the middle feet move at a moierate pace. 
the others have a highly accelerated motion. Each 
of these groups of three feet is affixed to a single 
trunk. The force of the steam is applied in such a 
way as to drive these feet toward the ground. 

The experiments made by the Eastern Railway 
Company at Paris with one of these machines have 
demonstrated that, when the feet are shod with soles 
of india rubber weighing one kilogramme (2 '2 lbs.) 
each square centimeter (4-10th inch), an adherence to 
the rails or road is obtained equal to three fourths of 
the weight of the machine itself. In the ordinary 
locomotive this adherence does not go beyond one fifth 
of the weight of the machine ; it may be added that this 

adherence is, in point of fact, variable ; on wet or damp rails it 
is not more than one half ; but in the newly invented locomo
tive of M. Hermann, although the state of the rails or ground 
will always have an influence, as in the case of the machines 
in actual use, it will al ways be greatly superior. The experi-
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ments made thus far prove that this new machine will drag 
on ordinary roads, or on rails, a train four times as heavy as 
the ordinary trains; the cost of this augmented train will 
not, it is said , vary materially from that of the ordinary ma
chines with the usual trains when used on equal grades; but 
the increased adhering power of the new locomotive will per
mit of the employment of a lighter built machine for the 
usual traiLS, as well as the power to surmount steeper 
grades than are usual on the railways of the prlCsent con
struction. 

other, however different in shape or magnitude," and the I especially by the volcanoes of Iceland are appalling figures; 
same is substantially true of all the others. and all these masses necessarily come from the interior of 

Ten minutes after his eyes were opened, Home's patient the earth. and must create in the neighborhood of the vol
was showll a round piece of card,and was asked the shape of canoes (which may be considered as safety valves) empty 
it. He could not tell till he had touched it. The next mo spaces, which are filled up by a sinking of the crust. This 
ment a square card was shown him, and he said it was round logical conclusion has been verified by the observation that 
l ike the other. He said the same of a three-cornered card. every active volcano is situated in the center of a region of 
He was then asked if he could find a corner on the square depression, and never in one of upheaval, unless the mater
card. It was only by much thinking that h(; decided that the ial ejected by the volcano itself be so considered . 
card had a corner, after which he readily recognized the But a still more remarkable fact has been revealed by the 

This new system of M. Fortin-Hermann enlarges very 
greatly the capacities of all locomotives for any roads, and 
will allow of passing through ground where roads have not 
been constructed, and up grades of one foot in ten. 

other three corners. calculations of astronomers making observations at different 
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An exceedingly instructive subject was a lady operated on points of the earth's surface. It is that there are two points 
by Wardrop: she could merely distinguish a very light from of depression, extending even over the ocean's surface, form
a very dark room, so complete was her blindness. At first ing a kind of flattened poles, one the exact antipodes of the 
she saw only patches of light and shade; by degrees she other. These points are the Antilles, in the West Indies, 
learned the names of colors and was able to distinguish and the Sunda Islands (Java and its surroundings), in the 
them, though unable to interpret the chaos of color impres- East Indian Ocean. Each region contains a greater number 
sions she received. On the seventh day after the operation, of active volcanoes in a smaller surface than can probably be 
she was seen to examine some tea cups and saucers. She found anywhere else on the earth. But the reason why the 
thought them queer, but could not tell what they were till ocean's surface partakes of this depression, at these t wo vol
she touched them. Similarly she saw but failed to recog- canic centers, is as yet a problem . Modern observations 
nize an orange. On the eighteenth day, a key and a pencil have already proved many irregularities in the form of the 
case, with which she was perfectly familiar by touch, were ocean's mean level, making the ocean's surface to be far 
placed side by side on a table before her: she could not tell from a perfect spheroid. As this surface must, according to 
which was the pencil case, which the key. At the end of the laws of hydrostatics, be always at right angles to the 
thlee weeks, she saw a grassplot simply as a large and direction of gravitation, it proves that, at various points of 
beautiful patch of green in her field of vision. How far it the earth's surface, the lines of gravitation do not pa�s 
might be fr(}m her she had no idea. Usually in cases of this through the same central point, even on places of the same 
sort, the patient imagines at first that all that he sees touch- latitude. As gravitation is a general property of matter, de
es his eyes. just as objects felt touch the skin. pending on its mass, it proves that the mass in the interior 
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dence, state former address. as well as give the new one. No changes can 
he made uuless t.heformeraddress is given. 

On the twenty-fifth day, Wardrop'S patient was taken out of the earth is not homogeneous nor of uniform density, and 
in a carriage, and inquired continually as to the meanings that it is unequally distributed . As the interior is liquid , 
of her visual sensations. A person on horseback was vague- this distribution may be affected by cosmic influences, as for 
ly a large object. She asked: What is that ? of a soldier; instance the relative position of the moon and planets; and 
and of seme ladies wearing red shawls she inquired: "What any change effected in this distribution may react on the 
is that on the pavement, red ?" direction of gravitation on the earth's surface, and so on tIle 
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At the end ()f six weeks it was found that she had acquired form of the ocean, and thus slowly produce changes in its 

a pretty accurate knowledge of colors aRd their shades and level, which may, in some cases, cause an apparent rising 

NEW YORK, SATURDAY, f'EPTEMBER 11, 1875. names, but was unable to j udge of distances or of forms, or depression of the land . 
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THE EDUCATION OF SIGHT, 

and the sight of all new objects was still very confusing. Nei
ther was she able, without considerable difficulty and numer
ous fruitless trials, to direct her eyes to any object: when she 
attempted to look at anything, she turned her head in various 
directions until her eye caught the object she was in search 
of. 

That our power of "seting " solids is also extmvisual 
was clearly shown in the case of Franz's patient. Among 
the observations reported of this patient, the following ap· 
plies here: A solid cube and a sphere, each of four inches 
diameter, were placed before him, three feet off and at the 
level of his eye. After attentively examining these bodies, 
he said he saw a quadrangular and a circular figure, and af
ter some consideration he pronounced the one a square and 
the other a disk. His eye was then closed, the cube taken 
away, and a disk put in its place. On opening his eye. he 
obsp.rved no difference in these objects, but regarded them 
both as disks. The cube was now placed in a somewhat 
oblique position before the eye, and close beside it a figure 
cut out of pasteboard, representing a plain outline prospect 
of the cube when in this position: both objects he took to be 
somewhat like a flat quadrate. A pyramid placed before 
him, with one of its sides turned toward his eye, he saw as a 
plain triangle. Placed so as to present two of its sides to 
view, the pyramid was a puzzle. After considering it a long 
time, he said it was a very extraordinary figure. It was 
neither a triangle nor a quadrangle, nor a circle; he had no 
idea of it and could not describe it. When he took the 
sphere, cube, and pyramid into his hand , he was astonis.hed 
that he had not rec:Jgnized them as such by sight, being well 
acquainted with them by touch. 

As the reader's eyes rest upon this page of the SCIENTIFIC What the�e patients had to learn in later life, more fortu. 
AMERICAN, a very complex impression is conveyed to his nate individuals born with unclouded eyes learn in infancy, 
mind. He perceives a contrast of light and shade, the white but so forget the process that the acquirement seems to be 
paper and the black ink. The dark portions exhibit various innate, a simple function of the unaided eye. The me chan. 
forms, which stand in definite positions with reference to ism involved in th e process is described in every good treat
each other and to the reader. The paper lies at a recognized ise on human physiology: thA metaphysics of the case are 
distance from the reader's eye. It has form and size, a cer- cleverly discussed in 'raine's treatise "On Intelligence." 
tain degree of smoothness, and certain roughnesess indicating Those of our readers who have taken issue with our remarks 
lines of print on the reverse side. Further looking will with reference to sight will find both aspects of the subject 
discover a succession of bhck forms-letters, words, etc.- well worth pursuing in those works, to greater length than 
conveying the ideas now in the writer's mind. is possible in our limited space. The facts given are suffi· 

How much of all this is stricrly speaking, seen? How cient to sustain the position taken by us on this point in pre-
much is the result of ulterior processes ? vious articles. 

Paradoxical as it may seem, the reader's eyes report only ••••• 

the first mentioned contrasts of light and shade: all the rest SOME NEW VOLCANO REVELATIONS, 
is extra visual. In other words, when we look at a complex The theory that our earth was successively a vaporous, a 
object, say a landscape, the eye distinguishes light and fluid, and a plastic mass, whillh, by cooling during billions 
shade only: the situation, direction, distance, fornI, size, etc., of centuries, finally obtained a solid crust, in connection 
of the several objects which produce lights and shades, we with the faet that during all this time she rotated round the 
have to determine by other means, for the discovery of sun and received on her equator solar heat (of which the 
which we are indebted to the patients of Cheselden, Home, poles were nearly deprived). leads necessarily to the conclu
Wardrop, Franz, and others, who were born blind and given sion that, in the neighborhood of the poles, the slowly form
the power of vision in later years by a surgical operation. ing solid crust must have become thicker than it is around 

In all these cases, we believe, the cure consisted in the re- the equator, because the sola� heat was able to retard this 
moval of an overlying growth which eclipsed the otherwise cooling longer at the equator than at the poles. Such a 
perfect organ of vision. In each case the patient was suffi- crus� is of course more easily perforated, by interior pressure 
ciently mature to report the exact nature of the sensation acting outwardly, where it is thinnest; and volcanoes, which 
aroused by the act of sight on the part of a perfect but un- are the result of such perforation, must i;herefore be more 
educated eye-uneducated, that is, in respect to motion, and numerous in the thinner places, such as around the equator, 
unaided by any knowledge acquired by the other senses. and scarce near the poles. This is confirmed by obstrvation . 
Their experiences, therefore, clearly demonstrate the scope I Active volcanoes are not frequent around the poles; the only 
of pure vision in all persons, and also the origin of the ideas one near the north pole is in Iceland, while between the 
of form, size. distance, etc. , which seem to arise in our minds I tropics such volcanoes are found in considerable numbers. 
through simple seeing. I Another interesting consideration is that the amount of 

Of the earliest patient, Cheselden's, it is recorded that "he material ejected by volcanoes is enormous. The estimates 
knew not the shape of anything, nor any one thing from an- I JO the volume of the lava ejected by Vesuvius, Etna, and 

••••• 

PROGRESS OF RAPID CITY TRANSIT. 
The new Commissioners of Rapid Transit in this city Ibre 

daily holding their sessions, and day by day their perplexi
ties increase, if the published newspaper reports of their 
proceedings are correct. They are unable to agree either 
upon the plan of construction or upon the proper route. The 
original assumption that the Commissioners were committed 
to the election of some form of cheap elevated railway re
sulted in the production of a multitude of plans of that or
der: and the promoters of some of these plans are backed 
by influence which is not without effect upon the minds of 
the Commissioners. 

The indications at present are that, if any plan of rapid 
transit is adopted now, it will be one compI'ising some form 
of cheap elevai.;,i structure to meet an immediate want, 
with little reference to uitima+·e economy. Not what is really 
best and cheapest, but what is leas+, expensi ve at first, seems 
likely to win. The question, therefore, is not so much 
which of the temporary devices to adopt, as "'uere the road 
shall be put. 

All but two of the plans ror elevated roads, lliid before 
the Commissioners, propose to take possession of the public 
streets. Their projectors are no doubt able to demonstrate 
to their own satisfaction that such an occupation of the side
walk or the roadway would be of signal advantage to at' 
street which should be chosen as the route of their road: 
but can the occupants and property owners of any street be 
made to believe it ? 

;If we are to have an extension of elevated rapid transit, 
which now seems quite probable, the public ought to insist 
that the new roads be put where they will do least injury to 
property and business, that is, between the 8treet8, not over 
them. 

The worst fallacy connected with ihis whole matter is the 
assumption that economy dictates a temporary structure of 
small capacity-a cheap affair to meet a pressing present 
need. The city of New York is in its infancy. Much as it 
needs rapid transit, and scarce as money is now, the metrop
olis of the country cannot afford to begin ill·advisedly, how
ever cheaply, in a matter which must largely determine its 
future prosperity and growth. 

The example and experience of the great city of London 
would be a very safe one for New York to follow. Rapid 
transit is chiefly effected in London by underground rail
ways, which ramify in all directions; but as they are placed 
below the level of the streets, out of sight, their operation 
disturbs no one, while their advantage to the public is so 
great that every year witnesses their extension. 

Sir Edmund Watkin, a member of Parliament and Presi
dent of the Metropolitan (London) Und ergrQund Hailway, 
and of the London and Great Eastern Rail way, is now in 
this country ; and a few days ago, at the request of the New 
York Rapid Transit Commissioners, he addressed them, giv
ing a number of interesting particulars concerning the pres
ent status and operation of the rapid transit railway system 
of London. 

The London Und�ground Railroad Company. he said. al
ready had about siXteen miles of road in operation, and in a 
few months they would have twenty miles of completed 
road. They were negotiating for a still further extension of 
their routes, and would in time burrow under the whole city 
of London. These roads had proved to be a greater conveni. 
ence to the poorer classes than to wealthy persons. The 
avera,ge fare collected was five cents, and the rate per mile 
was reduced by a system of commutation to one penny. 
L9.st year these roads carried 70,000,000 passengers. Heavy 

© 1875 SCIENTIFIC AMERICAN, INC.



SEPTEMBER I I, 1875.] 
locomotives were used, and 1 ,000 trains per day, each hav
ing a carrying capacity for 1 ,000 persons, were run over 
them. The rate of speed was thirty miles per hour, or 
twenty miles including stoppages. The cost was $5,000, 000 
per mile, of which about four fifths was due to damages to 
real estate caused by cutting through blocks of buildings 
and tunneling under houses. In some places the roads ran 
under graveyards without distnrbing the graves and the 
vaults above. 

According to this statement, the cost of building and 

equipment of the London underground roads has been one 

million dollars per mile, and the expenses for right of way 

and land damages four millions dollars per mile. This 

enormous cost for land would be wholly saved in New York, 

because here the rail way lines would be longitudinal with 

and run directly under the main streets, without invading 

private property. But in London, owing to the formation 

of the city, the underground roads pass athwart the streets 

and cut through private property in all directions. The citi

zens of London have ascertained ;by practical experience 

that the underground system is the best, have invested in it 

upwards of eight.y millions of dollars, and are annually in

creasing the investment and extending the works. 
Sir Edmund answered a large number of questions put to 

him by our Commissioners, and corrected several erroneous 

impressions prevalent here concerning the underground 

r'tilways of London. He explained the construction of 

those railroads, and described at considerable length the dif

ficulties encountered in building and running them. He 
said that 93 per cent of the passengers on the London u�der
ground roads traveled only short distances, and only 7 per 
cent of them were carried to the end of the various routes. 
ThIS fact was regarded as very i.mportant, because it showed 
that,in selecting a plan of rapid transit, the convenience and 
facility of those who wish to ride for short distances only 
ought to be consIdered. 

_._.-
STEALING BRAINS. 

Professor Weisbach, in the preface to the further edition 
of his "Treatise on Mechanics,"makes the following remarks : 

" As I consider my reputation as an author of much more 
importance than any mere pecuniary advantage, it is always 
a pleasure to me to lind my • Mechanics ' made use of in works 
of a similar character ; but when writers avail themselves of 
it without the slighteRt acknowledgment, I can only appeal 
to the judgment of the public." What the distinguished 
author has so clearly laid down is generally recognized as a 
leading principle by writers and editors. Most writers, for 
example, are glad to have the widest publicity given to their 
productions, provided they receive credit for the same ; and 
there are few reputable editors or publishers who neglect 
this courtesy in copying from books and other periodicals. 
Still more rarely do writerlil who are compelled from the na. 
ture of their subjects to draw material from all sources 
omit to state this fact, and give due credit to all from whom 
they derive information. Recently, however, a very fla
grant instance of neglect of this most ordinary comtesy 
has come to our notice, in a work entitled" Handbook of 
Land and Marine Engines, by Stephen Roper, Engineer. '· 
No reference is made, in the preface of this book, to any 
authorities who have been consulted ; and throughout the 
text, all credit for data and remarks is, with very few excep· 
tions, omitted. Some illustrative examples are given below; 
and in every instance mentioned, for anything that the au
thor says, it might fairly be inferred that the matter is orig 
inal 

1. On page 81 is a stroke table, which is an exact repro
duction of the original calculated by Mr. Auchincloss, to be 
found in" Link and Valve Motions," page 59. 

2. On page 39 is a table of the properties of saturated 
steam, which originally appeared in the eighth edition of 
the EncycloplEdia Britannica,and was copied, with due credit, 
in Wilson's " Treatise on Steam Boilers," and possibly in 
other works. 

3. On pages 82, 84, and 88 are three tables from" Link 
and Valve Motions," which were original with the author of  
that work. 

4. On pages 197, 216, 219, 220, and 285 are statements, il
lustrations, and examples, which were originally given in 
the " Cadet Engineer," on pages 156, 133, 136, and 24, re
specti vely, 

5. On page 227, we recognize a remark in regard to practi
cal men, which originally appeared in the SCIENTU'IC AlIER

ICAN, page 17, volume XXX. Other quotations from the 
SCIENTIFIC AMERICAN occur as follows : Page 258, the open
ing remarks of an article on page 305 of our volume XXXII ; 
page 279, the entire article on "The Measurement of a Screw 
Propeller," which was published for the first time on page 
240 of our volume XXXI ; page 473, table and example from 
an article on "Feed Water Heaters," pnblished on page 288 
of our volume XXXI. 

These are a few of the instances which we have marked. 
We could fill several columns with similar illustrations ; 
but those already given, selected at random through the 
book, tell the whole story. In fact, we have never seen a 
more decided case of wholesale plagiarism, if we except an 
incident which occurred in our younger days, when the dull
est boy in school mounted the platform and attempted to 
pass off one of Lord Bacon's most profound dissertations as 
an essay of his own composition. Happily, such instances 
of literary robbery are very rare, and we are inclined to 
thiuk that Mr. Roper has sinned rather through ignorance 
than design. If so, he can even yet make some amends, 
tardy though they be, by publishing a supplement to his 
work, in which due credit is given to all authorities which 

$ citutific jmtrintu. 
have been used. By doing this, he will both increase the 

value of his work, and the respect in which he will be held 
by his fellow men. 

------------4.H'�.�.H. __ -----------
TRAUBE'S ARTIFIOIAL OELLS. 

In the early days of modern chemistry it nsed to be tanght 

that the compounds produced under the influence of life 
were different in kind from those of the chemist's laboratory, 
and subject to different laws. A characteristic of "vitality," 
indeed, was thonght to be its power to reverse or transcend 

the laws of "dead " matter, death being the surrender of 
the orlranism to the forces of inorganic chemistry. It was 
comm�nly and confidently predicted that the chemist, how

ever skillful, would never be able to construct the magic 
compounds formed by the creative power of life: it was 
even declared impious to attempt it. But chemists were not 
to be deterred by such objections. They persevered. They 
built up from inorganic materials first one, then another,then 
thousands of the so-called organic compounds, and the old 
theory of vitality was for ever shelved. 

A corresponding mechanical theory of life is still held by 
most physiologists. The mechanism of organic growth is 
declared to be something quite unlike anything that occurs 
in the domain of lifeless matter, something utterly beyond 
the skill and power of man to imitate. Even the lowest of 
or�anized structures, it is said, exhibits a power of choice in 
the -selection of food, and an individual mode of develop
ment; which combinations of inert matter can never rival. 
Life is assumed to be something unique, something superior 
to the crude forces of dead matter ; hence the structural 
forms built up through its agency must be unique ; hence it 
is impossible for man to produce anything like them. The 
whole chain hangs upon the first assumption, for which 
proof is lacking. 

Seeing that the physiology of growth hinges on the life 
history of the cell-all organized bodil.'s consisting simply of 
a more or less simple aggregation of these organic elements
the success which Traube has had in imitating with dead 
matter the characteristics of living cells shows that it is al
together too early to dogmatize touching man's present or 
future inability to rival the physics as he has the chemistry 
of life. 

The behavior of those groups of compounds denominated 
colloids and crystalloids by Graham, when their solutions 
are separated by thin membranes from each other or from 
solutions of crystalline substauces,needs no description here. 
The established fact that dissolved colloids cannot pass 
through colloidal membranes formed the starting point of 
Traube's investigations. He was aware of the additional 
fact that the precipitates of colloidal substances are them
selves usually colloidal . It followed, as a natural conse
quence, tbat a drop of one colloid,if placed in the solution of 
anotber suitable colloid, would be converted into a closed cell 
by the precipitate formed by the mutual action of the two 
colloids at their surface of meeting. For example, a drop of 
concentrated solution of gelatin plunged into a solution of 
tannic acid is immediately surrounded by a pellicle of gela
tin tannate, the thickness of which depends upon the rela 
tive densities of the two solutions. This colloid al pellicle 
is impervious to the colloid solutions, while it allows water to 
pass through freely. Hereupon most significant phenomena 
arise. The gelatin within the cell is more concentrated than 
the solution of tannic acid in which it is immersed ; it has 
in consequence a stronger attraction for water, and absorbs 
a portion from the weaker solution. To make room for the 
increased contents of the cell, the pellicle stretches, separat
ing its molecules to such an extent that the outer and inner 
solutions come in contact, and a fresh precipitate of gelatin 
tannate is formed between the original molecules. Through 
the enlarged pellicle, water continues to penetrate,and the 
process of growth in the cell wall goes on so long as a differ
encII in density exists between the contents of tbe cell and 
the surrounding liquid. A firmer pellicle is formed when a 
little lead acetate or copper sulphate is added to the gelatin. 
That the growth observed is not a mere stretching of the 
pellicle occasioned by endosmose is proved by replacing the 
outside solution by water, whereupon the growth ceases,the 
formation of new molecules of precipitate being prevented. 
It will be remembered that the natural growth of living cell 
walls is by the same process of intussception, or the deposi
tion of new matter between tbe molecules already existing. 

While the cell wall is growing, changes also go on in the 
interior. So long as a nucleus of undissolved gelatin re 
mains, the artificial cell is spherical. When the enclosed 
gelatin is all dissolved, the contents become diluted by the 
in flowing water, the density being least at the top, the 
heavier solution settling to the bottom of the cell. When 
sufficiently dilute, the cell contents begin to dissolve the cell
wall at the top ; the pellicle of that part becomes thinner 
and more extensible ; as it yields, new matter is precipitated 
between its molecules ; in short the cell grows upward, and 
often protuberances directed outward are formed, in imita· 
tion of living cell growth. Still more remarkable is the be
havior of the pellicle of copper ferrocyanide precipitated 
round a drop of a concentrated solution of copper chloride in 
a solution of potassium ferrocyanide: or, better yet, accord
ing to Sachs, around It small piece of solid copper chloride 
in the ferrocya nide solution. In the latter case a green 
drop is immediately formed at the expense of the solution, 
the precipitated pellicle of which encloses the solid nucleus 
which is gradually dissolved by the permeating water. Cells 
so formed manifest active growth and a variety of differences 
not easy to explain. Some have very thin pellicles, are 
roundish, and exhibit a slight tendency to grow upward ; 
they llsually form a number of small wart-like outgrowths, 
and attain very considerable di mensions-from 0·4 to 0·8 of 

an inch in diameter. Others have thick reddish brown pel
licles, grow quickly upwards in the form of irregular cylin
ders, rarely branch, and attain a diameter of from 0·08 to 
0·1 6  of an inch, and often several times that measurement in 
hight. Sometimes combinations of these two kinds form a 
sort of horizontal tuberous rhizome-like structure, from 
which long stalk-like outgrowths arise upward and root-like 
protuberances downward. 

Sachs inRists that these pellicles of copper ferrocyanide 
do not always grow entirely by intussception, as Traube 
supposed, but sometimes by eruption, as he terms it. In 
such cases a brown pellicle is formed round the green drop; 
water penetrates quickly through the pellicle to the enclosed 
copper chloride, stretches the pellicle rapidly, and at length 
ruptures it. The green solution immediately escapes through 
the fissure, but becomes at once coated with precipitate 
which appears either as an intercalated piece of the pre
vious pellicle, or as a.n excrescence or branch of it, a process 
which is repeated as long as any copper chloride remain s in
side the cell. Besides thelle solutions already named, Traube 
experimented also with mixtures of tannic acid with copper 
and lead acetates,and solUble glass with the same substances, 
or with copper chloride, etc. , and came to the conclusion 
that every precipitate, the molecular interstices of which are 
emaller than the molecules of its components, must assume 
the form of a pellicle when the solutions of its components 
come in contact. 

These pellicle precipitates are peculiarly well adapted 
for the study of endosmotic processes. They behave very 
differently from other membranes, being often impermeable 
to the most diffusible substances, while allowing other com
pounds to pass through them; and every kind of pellicle has 
in this re�pect its own peculiarities. For instance, the gela. 
tin tannate employed by Traube in most of his experiments 
is impermeable to potassium ferrocyanide but permeable to 
ammonium chloride and barium nitrate. The pellicle of 
copper ferrocyanide of the other experiments mentioned is 
impermeable to barium chloride; calcium chloride, potas
sium sulphate, and barium nitrate, but permeable to 
potassium chloride. Again, if a small quantity of 
ammonium sulphate is added to the solution of gela
tin, and a small quantity of barium chloride to the tannic 
acid, the pellicle formed by their admixture is composed 
of calcium tannate with barium sulphate deposited upon it, 
diminishing its permeability: the two solutions can no 
longer diffuse, but the encrusted pellicle is still permeable 
to the smaller molecules of ammonium chloride and water. 
From facts of this 50rt Traube infers that, in the pelmeability 
of pellicle precipitates, we have a means of determining the 
size of the molecules of different solutions, since only those 
molecules can pass through a pellicle which are smaller 
than its molecular interstices, and therefore smaller than 
the molecules of the solutions which produce the pellicle. 

•.•. e 
SCIENTIFIO AND PRAOTIOAL INFORMATION. 

OXUVITIC ACID. 

MM. A. Oppenheim and S. Pfaff announce the discovery 
of a new acid named as above, and having the formula Ca 
H. (CH., OH, COOH, COOH). It results from the action of 
chloroform on acetic sodic ether. 

MANUFACTURE OF ARTIFICIAL ALIZARIN. 

The process of manufacture of this substance, as prac
tised in Frankfort, Germany, consists in heating for 3 hours, 
in earthen vessels, anthracene having its fusing point be
tween 4040 and 4100 Fah. with one fourth its weight of bi
chromate of potash and 12 parts nitric acid o f  a density of 
15'04. Anthraluinone is thus formed, and the crude result
ing product is dissolved in 6 parts boiling nitric acid, of 
density 1·5. The dissolving of the anthraquinone is contin
ued until, on cooling, no residue of that substance is precipi
tated. The solution then contains anthraquinone in a mono
nitrated state, which is precipitated by water; and on the 
solution becoming clear, the precipitate is dissolved in from 
9 to 12 parts of a solution of caustic soda of specific weight 
1·3 to 1·4, heated to about 3820 Fah. When the precipitate is 
no longer augmented by the addition of hydrochloric acid, 
the heating is arrested. The mass is allowed to cool, dis
solved in boiling water, and filtered, and the coloring matter 
precipitated in the hot solution by means of an acid. The yel
low brown deposit is then ready, after washing, to be used 
for dyeing. The residue on the filter is principally anthra
quinone, which is re-used. The manufacture of artificial 
alizarin is constantly increasing. The German production is 
estimated at some 1,198,000 Ibs. per year. 

NEW METHOD OF DETECTING ADULTERATION OF FATTY OILS. 

M. Roth employs, as a re.agent for the above, sulphurio 
acid at 460 B. saturated with nitrous vapors by causing nitric 
acid to act upon large pieces of iron. At the end of six or 
eight days,the solution acquires a fine bluish green color, in
dicative of complete saturation. This re-agent solidifies 
either partially or entirely the olein of non-siccative oils. 
The purity of the oil may thus be determined by noting the 
time which it occupies in solidifying. 

DETECTIOlS" OF PICRIC ACID IN BEER. 

For this purpose, Brunner recommends acidulating the 
beer with hydrochloric acid, and plunging therein a frag
ment of woolen thread, and digesting the same in a bain marie. 
After the thread is removed, it is heated with a solution of 
ammonia. The latter is filtered, evaporated in a bain marie 
t.o small volume, and a few drops of cyanide of potassium 
are added. The presence of 0·015 grain of picric acid in a 
pint of beer is determined by a red color being produced, due 
to the formation of isopurpurate of potash. 
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FLOATING FIRE ENGINES. 

The use of floating fire engines is rapidly extending in all 

commercial dties, where wealth, in buildings and merchan

dise, is always aggregated on the banks of the rivers, readi

ly accessible to vessels, and with an unlimited supply of 

water at hand. Some improvements in these engines have 

recently been effected by Messrs. Merryweather and Sons, of 

London, England, and three of them, of the most powerful 

construction, have been supplied to the French GovernmEnt_ 

The long lines of shipping which bound this city, and the 

dangers of fire to which, from many causes, it is exposed, 

give especial interest to these useful machines at the present 

time. 
On the trial trip of one of the engines, which is now on 

duty at Marseilles, France, the little vessel, full of passengers. 

left the pier at Charing Cross and steamed with the tide to 
Battersea bridge, which she reached in twenty minutes_ She 
steamed a short distance beyond the bridge, and was then 
turned, running back against tide, and reaching the Charing 
Cross pier in 56 minutes from the time of starting. On her 

way back she was stopped at Millbank and successfully 
beached ; the object of the manceuver was to show that sh

o
e 

could approach inshore sufficiently close to enable men to 
convey hose on to land without having to pass through deep 
water. The total distance run by the float-in and out-was : 
three miles and two thirds, the time occupied being 56 mi
nutes, including the stoppage for the beaching operation_ On 
her way up the river, time was taken between the Chelsea 
suspension bridge and the Cadogan pier, a distance of exact
ly three quarters of a mile. The time was exactly 4 minutes, 
giving a speed of about 12 miles an hour with tide, the time 
on the return against tid e between the same points being 7 
minutes, or at the rate of about 6 miles an hour. During a 
portion of the distance only one engine was at work, besides 
which she had a number of passengers on board, so that the 
average speed"of about 9 miles an hour which she attained 
was a very successful result_ On reaching Charing Cross 
pier, the pumping engines were set to work and a fine jet was 
thrown from a it inch nozzle to an estimated hight of 180 
feet_ Two j ets were then played from 1t inch nozzles and 
afterwards four jets from 1 inch nozzles to an estimated 
hight of 1 60 feet. The whole performance was in every way 
satisfactory. 

Turning now to Figs. 1 and 2, it will be seen that the ves
sel is a ne&t boat 45 feet in length, 8 feet beam, with 2 feet 
draft forward, and 2 feet 10 inches aft, and having a total 
depth of 4 feet 6 inches. Her builders were in some mea
sure restricted ali to the dimensions of the boat, as a vessel 
of larger dimenilions cannot be conveniently loaded on ship
board in one piece for transport. The boat, however, ilS not 
cramped, as there is ample room for coals, hose, stores, and 
cabin compartment. The propelling engines are two in num
ber, each working a gun metal screw 28 inches diameter. 
The cylinders of those engines are each 5i inches in diame
ter, with a 6 inch stroke, the number of revolutions being 
280 per minute, and the steam pressure 75 Ibs. per square 
inch. These engines work independently of each other, in 
order to facilitate the manceu vering of the float, which will 
have to run in and out among shipping ; and during the re
cent trials on the Thames it was j ocosely called the blockade 
runner. By adopting twin screws the vessel is able to travel 
in shallow water, a very desirable feature in running up 
creeks. The boiler is on the Field principle, and is arranged 
to drive the propelling engines and steam fire tngine simul
taneously, if required, and this would happen in the case of 
a fire among shipping, wherein this engine might not only 
have to be engaged in towing out a burning vessel, but in 
pumping upon her at the same time. The boiler has a large 
water and steam space ; and consi.ering the quantity of wa
ter it has to convert into steam at 75 Ibs. pressure, and not
withstanding the large cubic contents to be filled by steam 
before reaching that pressure, it effects this object in the 
very short time of 10 min lltes. The boiler contains 426 Field 
tubes, giving 236 square feet of tube surface, and 35t square 
feet of fire box surface, and is mounted with the usual fit
tings, having one pressure gage for the stoker and another 
for the engine driver, a spring safety valve and another on 
an improved principle, gage cocks, whistle, etc. It is fed by 
feed pumps attached to each propelling engine, by another 
long stroke feed pump on the fire engine, also by an arrange
IDent by which the whole supply of the fire engine pumps 
(11 '6 gallons) can be forced direct into the boiler by one 
stroke, and, lastly, by a Giffard's injector. 

The steam fire engine, while limited in weight and space. 
is simple, and of sufficient strength to stand the rough usage 
to which such machines are usually subjected. The pumps 
have a steady stroke of 24 inches. There is no dead point 
in the course of the pistons, and the engine will start with 
the latter at any position in their stroke as soon as steam is 
turned on. Another advantage is that the engine can be 
worked at full speed, or at any intermediate speed, in the 
event of a limited supply of water, or as slow as one or two 
strokes per minute. This enables the attendant, in case of 
need. to pump direct from the main pumps into the boiler
a feature peculiar to these engines, and of great value when, 
by neglect, the water is short in the boiler, or for the pur
pose of lowering the pressure of steam on suddenly stopping 
the engine. The pump is arranged to throw any class of 
water, whether it be muddy or floating with sea weed, sha 
vings. etc., the valves being specially adapted for such pur
pose-an important feature. 

Our engravings represent general and detail views of the 
float a,nd its engines, Figs. 3 and 4 being respectively a plan 
and a sectional elevation of the vessel, and Figs. 1 and 2 a 
plan and elevation of the pumping engine. In these views, 

J ritutifit �mtri tllU. 
A is the framing, forming the bedplate o f  the engine. The 

frames are supported on a series of bearers fixed in the boat, 

and are also connected with the boiler, thus forming one 

rigid structure, and which does nut exhibit any vibration of 

the vessel, when all the machinery is in full operation. B 

is the boiler, constructed on the Field system ; the tube and 

top plates are of the best boiler iron, the shell of steel five 

sixteenths of an inch thick. The top and tube plates are 

fitted with eight screwed stays ; the top plate has four hand 

holes, and the water casing around the fire box has six mud 

holes, and blow-off cocks. The chimney, C, is hinged for 

raising and lowering, and is fitted with counterbalance and 
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chain. The steam cylinders, D, are each 81 inches diameter 

and 24 inch stroke, and are cast in one piece. They are fit. 

ted with wrought iron covers and gun metal glands, and are 

fixed to the frames by strong brackets and bolts. E is the 

main pump, which consists of one solid gun metal casing, 

lormed in such a manner that the barrels are not cut or 

cored when pumping sandy water, and having the valves 80 
constructed that any grit drawn into the pump does not pass 
into the pump barrels, but is discharged at the next stroke 

through the delivery valves. These valves are placed in the 

I SEPTEMBER I I , 1 875. 
lowest part of the valve chamber, instead of in the highest 

part, as is usual in most pumps ; and as all water runs freely 

out of the pump when at rest, the latter are not liable to be 

disabled by frost. The valve openings are large and quite 

free, having no gratings to impede the passage of solid ma

terials, while the valves and seats are readily removed for 

inspection or repairs. The pump pistons are self-lubricating, 

and when at work never require the application of the oil 

can. F F are wrought iron stays, coupling the steam cylin

ders direct to the pump in a rigid manner, thus relieving the 

frames of all strains during pumping. The piston rods, G, 
connect the steam pistons with the pump pistons, and are 
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formed of solid stesl throughout without a joint. The cross

heads, H, are keyed on the piston rods, and carry gun metal 

clip brasses, H', which slide along, and give a partial revolu

tion to the motion bars, I, and these bars actuate the valve 

levers. The main piston slide levers, K, fit easily on the 

motion bars, and are actuated by the tappet clutches, K' 
Levers, L, are fixed to the motion bars, I, for moving the 

small leading piston slides, L'. The starting levers are seen 

at M, and at N are the main piston equilibrium slide valves 

for reversing the flow of steam into the cylinders, these slides 
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being so constructed that, when they are in the middle of 
their stroke, the steam ports are quite closed, preventing the 
inlet of more steam, and the exit of the exhaust steam, and 
thus bringing the steam and pump pistons to rest. At one 
end of each of the piston slide rods, N', is attached a small 
piston working in a cylinder, to which steam is admitted by 
the leading piston valves, L'. The power used to move the 
slide is merely nominal, not throwing the least strain on the 
motion bars, I, and as a proof of this a slide can be pushed, 
arrested, or forced forward by hand while the engine is 
working. 

o is the starting steam valve in the steam pipe, 0'. The 

J titutifit �tutritau. 
Economy In the Use oC F uel. 

In a paper on economy in the use of coal, lately read before 
the Royal School of Mines, Berlin, the following synopsis of 
interesting historic facts is given : The progress in the econ
omical consumption of fuel in the last 50 years has been 
enormous, and has been effected in great part by metallur
gists ; and here again we find the scientific men taking the 
lead. In the economical application of the heat developed 
by fuel, the Bessemer process is enormously effective, not 
more than 10 lbs. of coal being requisite for the production 
of 1 cwt. of steel from pig iron by this method, while in the 
older process, still in use for fine qualities of steel, 250 lbs. 

is to find any material infusible enough to answer as a lining 
in the furnacil where it is consumed. Some idea of the im
portance of these improvements will be had from the fact 
that the economy in fuel effected in England alone, in the 
year 1872, as compared with 1871, by the progress made in 
the introduction of more perfect apparatus, represented more 
than 4,000,000 tuns of coal. 

• ••• • 

Heavy vs. Light Tools. 

The great end at which all improvements aim is the 
maximum of power combined with the minimum of material 
and weight. A man shoveling dirt with a shovel one pound 

MERRYWE ATHER'S STEAM FIRE ENGINE-ELEVATION. 

exhaust pipe, P, passes down the chimney into a hollow baf- . are needed . Siemens, by making the heat which would 
fie, having an aperture upwards, through which the exhaust escape through the chimney of an ordinary furnace warm 
steam passes into the chimney, affording the necessary blast. the fuel and the air necessary to combustion, obtains an 
Q is a small steam valve for admitting steam to the small economy of two thirds the weight of fuel. It was Faber de 
cylinders, Q'. The feed pump, R, is easily accessible. There Faure, an accomplished Bavarian metallurgist, who first 
is a pipe from this feed pump to the fresh water tanks. The made practical use of the gases which formerly escaped in 
plunger is of steel, and covered with brass, the diameter be- immense quantities from the tops of blast furnaces ; and the 
ing 1 inch and the stroke 24 inches. The plunger is fixed to enormous blast engines, the hoisting engines, pumps, and 
the c:osshead, H, on the driving side. S is a check valve in hot blast stoves, even the roasting kilns of such establish
the feed pump pipe to the boiler. T is a patent air vessel ments now-a· days require no fuel except this long neglected 
automaton feed apparatus for keeping up the required amount waste product. Bischof, another German engineer and met
of air in the air vessel, T', to insure a steady jet of water at allurgicaJ author, was the first to produce gas artificially for 
the nozzle. U is the suction air vessel, and V a pipe from smelting purposes, and this was certainly one of the great· 
the main pumps to the boiler, the water passing direct est advances ever made in our art. By first turning it into 
through the feed pump. The feed water tanks are placed at gas, fuel can be much more perfectly consumed than in the 

heavier than it should be will lift 6,000 pounds more in a 
day of ten hours than he would do with a suitable shovel 
All this strength is wasted. 

The same is true of machinery. So simple a thing as an 
unlubricated pulley is felt in the furnace, and the cost of 
the coal is augmented. Every useless pound in a truck or 
carriage takes vitality from the horse which draws it, and 
costs the owner many extra dollars for his keeping. The 
man who pulls an oar in the great boat races at Saratoga 
puts himself in training and reduces every ounce of surplus 
flesh. The racing horse carries not one extra ounce of fat to 
burden him in the effort to win. Yet working men will 
carry through half their lives fifty pounds more flesh than 
is needed for the best working condition, a burden which 
tells against their efficiency and personal comfort through 

MERRYWE ATHER'S STEAM FIRE ENGINE-PLAN. 

each side of the fire engine under the deck ; there is also an
.other tank immediately under the engine. The coal bunkers 
extend along each side of the boiler, as far back as the pro
pelling engines ; there is therefore an ample supply of fresh 
water, and a large capacity for carrying coals. 

The pumping power of this little float is very great, being 
1 000 gallons per minute through a jet 1£ inches in diameter 
to a hight of 212 feet. It is arranged to pump4 jets, and these, 
each 1 inch diameter, can be thrown to a distance of 200 feet. 

• ••• • 

BUTTER is said to be a very sensitive reagent to reveal the 
,Presence of copper. 

solid form, and hence can be made to give us, as in the Sie
mens furnace, in which only gas is used, a much higher 
temperature than is practically attained by the combustion 
of coal in the ordinary way ; but perhaps the greatest advan
tage of gas is that substances, in general scarcely regarded as 
fuel at all, can be employed for the production of gas with 
the most brilliant results, a matter of the greatest import
ance, especially in a region destitute of true coal like Cali
fornia. Lundin, a noted and thoroughly educated Swedish 
metallurgist, has taught us how to produce gas from wet 
sawdust, entirely without preparation, of sl!ch power that 
wrought iron may be melted with it, and the great difficulty 

many years of their industrial life. These may seem little 
things ; but whatever wastes power, increases expenses, and 
burdens the laborer:is not a little thing. 

• .•. e 
THE new direct Atlantic telegraph cable has been success

fully laid, and messages have been transmitted at a high 
rate of speed between New York and London. But the ice 
bergs have, it is supposed, injured the cable, and the con. 
tractors are now fishing up and cutting ont the fault. 

• ••• • 

THERE are twenty.three miles' length of pneumatic tubes 
now in operation in London, used for sending telegraph mes
sages. 

© 1875 SCIENTIFIC AMERICAN, INC.



Terrcstrlal Magnetism. 

To the Editor of the &ientijic American: 

In your issue of August 14 appearei an interesting article 
on the subject of terrestlial magnetism, so-called, in which 
the views entertained by Humboldt, Hansteen, and Gauss 
were clearly outlined. During the past year, I have devoted 
considerable attention to the phenomena of the earth's elec
tricity, and my experiments have demonstrated that there is 
no such thing as terrestrial magnetism in the sense in which 
the term is usually employed. To use the term terrestrial 
magnetism is to indicate that the earth is a magnet, whereas 
the force which is characterized as terrestrial magnetism 
stands, with relation to magnetism, precisely as the galvanic 
current stands with relation to an electromagnet. 

I began my experiments in full view of the phenomena 
set forth in the articl� to which allusion has been made, 
namely : The observed declination of the magnetic needle, 
and its inclination, and the intensity of its action, as well as 
the facts that these phenomena not only vary in one place 
from another, but in the same place with time, and that the 
needle is subject to disturbances from natural phenomena, 
such as the aurora borealis. I had, in addition, the impor
tant premise that currents of electricity are continuously 
flowing round the earth (I use the expressions "  currents " 
and " flowing " merely as convenient terms), as is every day 
demonstrated in lines of telegraph connecting with the earth 
and without the battery. ,x, That these earth currents are 
mainly generated by the sun's light and heat falling upon 
the surface of the earth, there cannot be the slightest doubt. 
That the electricity thus generated is of two well known 
forms, thermic and frictional, there also can be no doubt ; nor 
would it be difficult to estimate the immense volumes on 
electricity generated in a day by the impact of the light 
waves upon the earth's surface. 

With these acknowledged facts and observed phenomena, 
in connection with the results of some experiments of my 
own, it became an easy matter to sh'ow that the surface of 
the earth is an immense electric helix, or a series of sections 
of helices or electric belts, whose right angles are the poles. 

Taking as a basis the two facts that earth belts of electri
city exist, and that their direction is east and west, we are at 
once brought face to face with the phenC'mena of deflection 
of a magnetized needle by the electric current, discovered 
by <Ersted in 1819, namely, that, if a magnetized needle be 
suspended parallel to a wire conductor, the moment an elec· 
tric current is sent through the wire the needle assumes a 
position at right angles to the wire, or nearly so, thus : 

In Fig. 1 is seen the suspended magnetized needle with its 
poles parallel to the wire. In Fig. 2 is seen the result when 
a current of electricity is sent through the wire. And here 
we have in miniature the cause of the direction of the com
pass needle. The wire in Fig. 2 represents the earth cur. 
rents flowing east and west ; and, as in this experiment, the 
compass needle is beyond doubt caused to point north and 
south by the earth currents, which, flowing east and west, 
must inevitably cause the needle to assume a right angular 
direction, which, as we know, is north and south. 

But we have not yet made sufficient progress. We have, 
it is true, satisfactorily accounted for the direction of the 
needle, but we have not accounted for the dipping of the 
needle, which, at the poles, is equivalent to its assuming a di· 
rect vertical position. Let us examine further. 

As the electric belts, surrounding the earth, and moving 
east and west (at least as rapidly as the diurnal revolution 
of the earth), must form belts or circles of less and less di· 
ameter as we approach the poles, so at the poles we must 
have the effects of the ends of a helix or coil of wire ; and 
what are these effects from a helix in which the electric cur
rent is flowing ? Perhaps I cannot better answer and illus
trate than by a diagram of a helix with a compass needle 
suspended in various positions with respect to the longitude 
of the helix. 

In Fig. 3 it will be observed that,at the longitudinal center 
of the helix, corresponding to the earth's equator, the nee
d le, being equally affected by both terminals of the helix 
preserves a horizontal position, but that, &8 we approach th� 
terminals, the needle dips and finally inclines to enter the 
helix. In this simple form we have all the phenomena of 
�he direction and dip of the compass needle, the electric cur-

"In long ocean cables, these earth currents are so strong that they otten seriously Interfere wlth.tbe worklnKof the Instruments .  
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rent, flowing in the coils of the helix at right angles to the 
needle, corresponding exaotly with the electric belts en
circling the earth, whioh flow at right angles to the needle 
and produce precisely the same results. 

The effects of the currents flowing in a helix, it is thus 
seen, are in every way the same as the effects of the electric 
currents encircling the earth east and west. Th6 theory that 
the phenomena of the magnetic needle are due to the exist
ence in the earth of a great magnet or a series of magnets, 
is not only utterly im,robable, in view of the phenom· 
ena observed, as it renders the phenomena impossible : 
but it is utterly and wholly superfluous, since we ha ve in the 
electric earth belts ample force, and a force which we know 
could not possibly fail to produce the phenomena. Deschanel, 
one of the greatest of practical students of natural philoso
phy, well says : H The actual phenomena of terrestrial mag· 
netism are not in very close agreement with the results 
which would follow from the presence of such a magnet * * 
in the earth's interior, nor do they agree well with the hy
pothesis of two interior magnets inclined at an angle to each 
other, which has also been proposed. It would rather ap' 
pear that the earth's magnetism is distributed in a manner not 
reducible to any simple expression." Thus the problem is 
abandoned in the glamour of an hypothetical terrestrial mag
.netism ; yet the same author gives a diagram of the lines of 
eqJlalc intensity in the phenomena of the magnetic needle, 
and .these lines are from east to west, precisely as the direc
tion of the electric earth belts, and are closely allied to the 
isothermal lines. The thermal electric belts encircling the 
earth, it became apparent to me, must correspond to the iso· 
thermal lines, and this has been shown to be the case. 

Although satisfied with the results of my experiments, I 
determined to pursue the subject more thoroughly, for the 
purpose of demonstrating the correctness of my deductiollS 
beyond the shadow of a doubt, and I constructed a wooden 
globe sixteen inches in diameter, and wound it with a single 
layer of copper wire, in a spiral running east and west with 
respect to the imaginary poles. When completed, it was as 
shown in Figs. 4 and 5. 

I then placed a suspended compass needle near the surface 
of the globe, 80 that, when no current was traver!ing the 
lines, the needle stood in the position shown at A. The in. 
stant the battery was applied, however, so as to give the 
electricity the direction of the earth's belts or currents, the 
needle assumed the position shown at B, pointing to the 
north and south poles of our miniature world. Thus in our 
great world, as in this miniature world, the earth's electric 
currents, moving in the direction ()f east and west, deflect the 
magnetic needle to right angles, so that it points north and 
south. By varying the strength of the current from the bat
tery, by changing the position of the needle with respect to 
the north and south poles, and by so connecting the battery 
with different parts of the helix surrounding the miniature 
globe as to preserve the isothermal lines of force, so as, in a 
word, to imitate all the varying strengths and disturbances 
of the earth's electric currents, I was charmed to witness in 
the minutest details all the inclinations, declinations, and 
disturbances of the needle that we witness on the earth, due 
to the intensities of the electric belts in various localities, 

and to numerous electric disturbances. Perhaps I cannot 
show more clearly than by a quotation, not only the fact that 
the phenomena of the magnetic needle are due to the electric 
earth belts, but that these electric belts are continuous, and 
in large part thermal and frictional, proceeding from the 
sun's heat and light : 

" Besides the gradual changes which occur in terrestrial 
magnetism, both as regards direction and intensity of force, 
in the course of long periods of time, there are minute fluc
tuations continually traceable. To a certain extent, these 
are dependent on the varying position of the sun ; but over 
and above all regular periodic changes, there is a large 
amount of irregular fluctuations which are invariably con
nected with exhibitions of aurora borealis. They are sensi
bly the same at stations many miles apart, and they affect 
the direction and amount of horizontal much more than of 
vertical force " in the magnetic needle. 

As we approach the poles of our miniature globe with the 
needle, it gradually loses its horizontal direction, dipping 
downward, just as we observe when we approach the poles 
of the earth, until we reach one of the poles, when it be: 
comes vertical and tends to plunge into, and to one side of, 
the helix, as indicated in Fig. 6. 

lSEPTEMBER I I , 1 8 75.  
The problem i s  clear enough when we recall t o  mind that 

as we travel northward upon the earth from the equatorial 
electric belt, the north pole of the needle inclines downward 
at the rate of about 10 for 1 0  of latitude, until we reach the 
north magnetic pole, latitude 700 5' N. , longitude 960 45' W. , 
at which point the needle points directly down to the earth. * 

Of the many interesting details of the phenomena observed 
in my experiments, it is impossible to treat in the space of a 
single article. At some future time I hope to present ·the 
facts more in detail. 

What we have learned and what we now know, so far as 
human knowledge based upon practical experiments can ex· 
tend, may be summed up as follows : 

That the earth is not a great magnet, but that the phen· 
omena of the magnetic needle are due to the electric earth 
currents, which flow at right angles to the earth's aJ(es. 

These are, in brief, the ba&es of the argument : 
1. No placing of magnets in the earth can account for the 

variations of the magnetic needle. 
2. Even if, by a cumbersome and overdrawn hypothesis, 

magnets could be placed in the earth to produce the effects 
observed at different places, the variations would still be 
unaccounted for, for the reason that such magnets would be 
permanent and without fluctuation. 

3. The magnetic theory is utterly superfluous, for the rea
son that the electric belts surrounding the earth, which we 
know exist, could not exist without causing the magnetic 
needle to point north and south. 

4. These electric belts, being thermic and frictional, must 
vary in localities, and according to the situation of the sun 
with respect to the earth. This we know to be the CBse, for 
we not only find the thermic belts of equal intensity, as ex
hibited In the direction of the needle, closely allied to the 
isothermal lines, but we find that the needle's perturbations 
are dependent upon the situation of the sun and auroral dis
plays. 

5. The electric belts, not only theoretically, but by actual 
practical experiment, as we have 8een, satisfactorily account 
for all the observed phenomena, W. E. SAWYER. 

Washington, D. C. 
• ••• • 

Repalrlnf:: the Independence Bell. 

To the 8ditor of the &ientijie American : 

Working in a railroad repair shop, I saw a machinist fit 
pieces into broken locomotive cylinders, and the idea of reo 
pairing the bell on the same principle suggested itself. The 
process is as follows : A piece is slotted out by a machine (see 
dotted line in engraving) and the surface is scraped perfectly 
true ; then a pattern is made, and a casting in bell metal is 
made from it. This piece is planed and scraped to fit per
fectly into the slot. This is done with the same nicety as 
making a patch for a broken locomotive cylinder. To fasten 
it in i.t! place, an oven is constructed with a door large enough 
to admit the bell. The bell will stand upside down, on an 
iron truck, with a wheel under it, so that it can be put in 
and taken out of the oven conveniently. The oven must be 
heated by a clear fire, free from smoke, and the flames are 

not to touch the bell. The bell and the piece are to be put 
into the oven, and the door closed, till they become heated 
hot enough to melt silver solder. Then remove the bell and 
piece from the oven, and treat the sides of the crack and 
piece with muriatic acid, prepared as silversmith's acid for 
soldering. Then coat the sides of the crack and piece with 
silver solder. Do this part expeditiol:lsly, and free the sar 
faces from dross ; then, while the bell is hot and the solder 
in a soft adhesive state, insert the piece in its place. Have 
at hand two large pieces of iron (shaped like the inside and 
outside of the bell), red hot, with suitable tongs for holding 
them. These are to be used to keep up the heat if necessity 
requires it. When the soldering is completed, allow the bell 
to cool off. 

I do not propose that the bell be used very roughly when 
repaired by this process ; but I have no doub.t it would be a 
great pleasure for the people to hear the old bell peal forth 
with clear tone once more. CHARLES SMITH.. 

Ashley, Pa. ' 
• ••• • 

Ascertaining the A ltitude oC Clouds. 

To the Editor of the Scientific American : 

Your correspondent, C. G. Forshey, claims that, by a me
thod which he relates, he has ascertained the altitude of 
some thunder or storm clou.ds to be as great as 13 miles. 

For amusement, I have often computed the distance to 
• It will be noticed tbat, In the Illnstratlons. I bave merely Indicated the 

electric poles, without referm<:.e. t.o. tb� a;!:l\.s. QJ tIl.e. ellJ'th" ",bleb are slightly 

dllrerent. 
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some object struck by lightning from a passing cloud , by ap
plying the familiar laws which govern thE' speed of light and 
Bound : and while thus engaged, I found that, by the appli
cation of the same laws, I could also determine, with nearly 
the same accuracy, the hight of the cloud whence the light· 
ning proceeded . 

When a flash is seen, it starts from different parts of a 
cloud, frequently from directly overhead ; and after collect
iDg its complement of volume and force (the work of an in· 
stant). it leaps to the earth from a qua:ter of the cloud often 
quite distant and unlooked for. Upon seeing a flash, start· 
ing, say, overhead, I begin counting seconds. After an in· 
terval, perhaps of 7 or 8 seconds, rumbling thunder is heard , 
first overhead , then in various portions of the cloud, differ
ing in loudness according as the different initial forks of 
lightning differ in d istance ; then all following the wake of 
each electric chain, until, in 15 seconds, it concentrates in 
the final crash. Distance to the object struck, about 31 miles ; 
hight of the cloud, about one mile and a half. When an ob
j ect is struck close by, these sounds proceed in reversed ord!'r. 
The prolonged rumbling sounds, heard before and after a 
stroke of lightning, are not all reverberations, but are in 
great part tru e detonations of the electric fluid while it is 
gathering up from the different and very unequally distant 
quarters of the cloud , before its discharge to the ground. 

ply pipe is iron, and loads directly to a spring half a mile 
distant, where the best earth connection in the country is 
found. Owing to the insulating quality of the foundation 
upon which the house rests, the house eonstitutes one side 
of a leaky condenser, of which the slate and limestone form 
the dielectric, and the earth the opposite side. When a 
thunderstorm oceurs, the whole house is charged in a greater 
or less degree ; and as thf< eartb connection of the lightning rod 
is insufficient to carry all the electricity which it receives, 
the electricity is discharged through every available channel, 
of  which the supply pipe is the best. I� light storms, the 
phenomenon would not be noticed ; it becomes very marked 
in heavy ones. 

By my method of computation I find storm and thunder 
clouds to range from two miles high down to the very 
ground . I submit my pl au with the hope that it will be 
fairly tested. J .  M. S. 

LYDchburg, S. C. 
�----------� .... �.�,�.-------------

The Keely Gas. 

To the Editor of the 13cientijic ...1merican: 

I notice, in an article headed " Gems from the Keely 
Motor, " in your issue of July 24, the following statement : 
" It is a vapor of "so fine a quality that it will penetrate metal, 
and is lighter than hydrogen. " I contend that such a sub
stance wo uld be contrary to the laws of Nature. 

It is well known tbat the molecules of all substances 
increase and de �rease in size in prop'ortion to the specific 
gravity of the substan ce, the lighter substance containing 
the larger molecules. This may be demoDs�rated by pouring 
as much water into a glass as it will hold, then taking 
a liquid of a heavier 3pecific gravity than water, and adding 
a portion to the water in the glass We find that the quan
tity added before the glass overflows will be in proportion to 
the differen�e betweell. the specific gravities of the two 
liquids. If you then repeat the experiment, but add a liquid 
lighter than water, you will find th at the volumll will be 
increased and the glass will oVllrflow, the quantity overflow
ing being exactly the same in volume as that which you 
added. This is explained in the following way : On filling 
the glass with water, a portion onl y was filled, there being 
vacancies between each and every atom of water ; on adding 
a heavier liquid, the atoms of said liquid , beiDg smaller than 
the atoms of water, pass bet ween them, filliDg up the vacan
cies ; and until a sufficient quantity has been added to fill 
those spalles, it does not increase the volume of water ; but 
on adding the ligbter liquid, the atoms of which are larger 
than those of the water, they do not pass between th€m, but 
immediately increase the volume and overflow the glass . 

If this be correet, and I have good reason to think it is, it 
at once proves the impossibility of such a substance as tbis 
so-called cold vapor is d escribed to be ; for it is plain that it 
would be impossible for the larger atoms or molecules of the 
cold vapor to pass between the smaller molecules of metal . 
Were the specific gravity of the cold vapor heavier than 
metal, instead of being lighter than the lightest known sub
stance, it woul d be more practicable. 

Monticello, Pa. E. G. ACHESON. 
• ••• • 

The Remarkable E l e c trIc Phenomenon .  

To the Editor of the Scientific American : 

Regarding the statements relatiDg- to the singular elec· 
tric phenomena described on page 100 of your current volume, 
as being in some respects opposed to hitherto observed facts, 
I decided to investigate the case thoroughly, and ascertain 
in the first place what the facts were, and then see whether 
they were in Mcord with previous observations. For this 
purpose, I sent one of my assistants to the bouse where the 
electrical display s  occurred, furnished with the proper in
struments for making careful and accurate measurements of 
the resistances of the rods, pipes, and other conductors about 
the premises. 

'1'he fi rst measurement taken was to ascertain tbe resist
ance between the two pipes leading to and from the heater. 
This was found to be less than 0 '01 of an ohm, and most of  
that was probably due to  the connections of  the galvanome
ter. Of course this proved conclusively tbat no sparks ever 
passed between these pipes, and Mr. Baldwin, the occupant 
of the house, said that the published statement was wrong 
in this rpgard. 

The re�istances of tb e supply pipe, overflow pipe, waste 
p ipe,and l ightning rod were then measured,with the follow
in5' results : ResistancA of the lightning rod = 161 ohms ; of 
waste pi pe = 284 ohms ; of overflow pipe = 15 ohm s ; of sup
ply pi pe = O. '1'he house stands on a hill on the dividing line 
.of a tila\e anfl lirnestone formation, and the lightning rod 
has been plar'ed in the fissure of the rock to the depth of  
perhaps 6 or 7 feet, and b there fore partially insulated ; and 
its normal res istance is doubtless mueh more tban 161 obms, 
which was found while everything was wet, a rainstorm 
having come up just be fore the tests were made. A resist· 
ance of 161 ohnw in the lightning rod,however, is sufficient, 
in my opinion, to occasion all tbe phenomena of discharge 
which ba,VI'l he..en .observed during heavy storms. The snp_ 

In this case the supply pipe was the safety valve of the 
house. The proprietor of the llOuse was advised to connect 
the lightning rod to the supply pipe by a large copper wire, 
which will probably terminate the curious phenomena which 
have been observed . 

I trust the time will soon come when lightning rods will be 
erected by persons possessed of  sufficient electrical educa
tion as to be able to tell whether they have a resistan �e of 
161 obms or of O. Probably no important business at the 
present time,is as a rule,entrusted to a class of men so utterly 
ignorant of their duties as tbis one. In every case where a 
b�ilding supplied with a lightning rod is destroyed by light. 
ningJ th@ parties who put up the lightning rod ought to be 
prosec.uted. A yigorous course of treatment of this sort 
would soon convince these people that a reasonable amount 
of study of the laws of electricity is necessary for their own 
safety as well as that of their patrons. 

I wish that every electrical phenomenon which occurs could 
be promptly and carefully investigated by competent, prac · 
tical electricians. Why cannot the scientific departments of 
our colleges undertake this service ? It would furnish a 
fund of accurate information which would prove of very 
great pra�tical value. 

New York city. GEORGE B. PRESCOTT. 

P urification of Den Houses. 

Advice like the following, which WA find in the Live Stock 
Journal, is always in order : 

As the hot season advances, poultry keepers should not 
neglect the purification of the fowl houses. Proper sanitary 
measures must be taken, or health and successful poultry 
raising cannot be expected, nor is it deserved. Lime is an 
excellent purifier, and, when carbolic acid is add ed to the 
whitewash, will effectually keep away vermin from the walls. 
After every cleaning of the floor it should be sprinkled with 
carbolic acid ; dilution, twenty of water to one of acid . This is 
one of the best disinfectants and antiseptics known, and is 
not used as much as it deserves. The roosts should be sprin
kled with it every week. This whitewashing should be done 
twice at least, better three times, a year. The nests of sit· 
ting hens should be sprinkled with carbolic acid to keep off 
vermin ; and the coops also. where young broods are kept for 
a time, should be purified in this way. If a hen gets lousy, 
the dilute acid will destroy the l ice, if put under the wings, 
and on the head and neck. Wood ashes are excellent to 
be kept in fowl houses for hens to dust themselves with. 
They are much more effectual tban sand ; but sand should also 
be kept for a bath. Without proper attention to these mat. 
ters, poultry keepers cannot expect to succeed . 

e .•. • 

BORING BITS. 

In continuation of our article on augers, published on page 
133 of our current volume, we give the following illustra
tions and description of the various kinds of boring bits in 
u,;e. The engravings are selected from the pages of Knight's 
" Mechanical Dictionary. "* 

In Fig. 1 and succeeding illustrations, various forms of 
bits are given. The gouge bit a (Fig. 1), before the invention 
of the pod, spoon, and twisted bits, resembled the half of a 
reed split longitudinally, and had It sharp end like a gouge. 

The change to the spoon bit, b, was merely giving a conoi
dal tnd to the tool, which enabled it to enter more accurate· 
ly at a given spot. This is the dowel bit med by coopers. 

The nose bit or shell auger, c, has a long b arrel, and the 
large sizes are used by the pump makers, and called pump 
bitB. 

Fig. 1 .  

a 

'1'he cbamfering bit, d, for opening holes so as f o  admit 
the conical heads of the ordinary wood screw, consists of a 
conical reamer with teeth. 

The expanding center bit, e, consists of a shank and center 
point, and a chisel-sh aped cutter, whose distance from the 
center is regulated by slipping the bar, like that of a beam 
compass, in the socket of the head , a set screw maintaining 
it at its adj ustment. This serves for cutting out disks . or 
for cutting circles for inlaying. 

.• J . B .  Ford & Co. , publishers. New York city . 

For cutting hard wood, sueh as the finger and key holes 
of flutes, bits are employed with a 

Fig. 2. 
7. square point and t wo diametrical cut-

� Hng lipR, g (Fig. 2) ; the smaller one ap
proaches very closely the cbaracter of 
a drill. 

i 
i i 

The French bit, 11, for hard wood, is 
a drill, and as such is used in a. lathe 
head. The center point and two sides 
mergll into an easy curve, which is 
sharpened all the way round and a lit. 
tIe beyond the l argest part. 

= 

noring.Eits. 

The German pod bit , k (Fig. 3), has 
a long elliptical pod aDd a screw point. 
It makes a taper to the end of the hole 
unless it is driven clear through . 

The spiral ribbon, m, is a bar having a half round section. 
This is twisted so as to tlHOW the flat side to the extnior to 
form the outside of the 
cylinder ; the inside is not 
filled up by the metal, but 
makes a hollow spiral, and 
the bottom end has a sin· 
gle cutting lip. 

The t wisted flat bar, n, 
assumes the form of a 
dou bled threaded screw, 
no vertical vacancy exist
ing in the twist. 

The spiral rib bit, 0, is 
known, especially in En· 
gland,  as the American bit 
and bas a cylindrical sbaft, 
arounfl which is twisted 
and brazed a single fin or 
rib. 

Fig. 3. 

Spiral-BiIS. 

Behind the worm, as in example p, may be a small diame· 
tric mortise for the reception of  a detacbed cutter wbich has 
the nicking point and cutting lip of the ordinary center bit. 
The cutter is kept in its central position by a square notch 
which emhraces the central shaft of the bit, against which 
it is forced by a wedge. 

The grooved bit, s, has a cylindrical stem and spiral groove. 
One form of  expanding bit, t, Fig. 4, has a central POI'· 

tion which bas the point, and a hinged portion which carries 
the scribe and the router. The movable portion is set by a 
serew, so as to regulate the radius of the hole. 

Fig. 4. 

Expallding-Bits. 

� 
I 

Another form, w, has three radial cutters, which are ex , 
pandpd by means of a tltper wedge and an axial screw. The 
latter is operated by a screwdriver, whose end is introdueed 
into the socket, the threaded end of which is the means of 
securing it to the brace. 

. ,  .. .  
A Roma n Tunnel In Algiers. 

Several civil engineer!', engaged with the surveys for a 
water conduit from Touja to Bougie, have m!l.de a very inte
resting and important discovery. A mountain which was 
situated in the proposed line of the cOD duit was to be tun. 
neled for a length of 500 yards ; and in searchiDg for j.he 
most suitable place the engineers discovered an ancient tun. 
nel 6 feet 8 inches in hii;ht, and 19 feet 7 inches in circum
ference. It is 5upposed that tbis is the same tunnel men. 
tioned in an epigraph found at Lambeoc, accordiDg to which 
the tunnel was built in the reign of AntoDiu s Pius, the 
plans being proposed by a veteran of the Third Legion, 
named Nonius Datus. Finding works like tbis after a time 
of 2, 000 years, we cannot but be greatly astonished at tha 
power. energy, and genius of a nation which produced , with 
the limited means available at those times, such gigantic 
structures.-Stmnmer's Ingenieur. 

• ••• • 

SllccessC1l1 SwimmIng A cross the Engll .. b Channel. 
Captain Webb, af ter failing in his first endeavor to swim 

from Dover, England, to Calais, France, has succeeded in his 
second attempt, and has traversed the distance, some twenty
one miles, in twenty. two hours and forty -three minutes.  
This is certainly the most wonderful feat of swimming ever 
accomplished . Captain Webb wore no life· preserving appa· 
ratus whatever, but swam without clothes. 

It is not difficult to imagine a man possessing muscular 
power sufficient to sustain such extraordinary exertion , but 
that it could be exprcised during so long II, wjourn in the 
water, the effect of which is to cool the body below its nor· 
mal temperature, and so largely diminish the vital force, is 
�urprising. 
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IMPROVED OOOKING CHAMBER. 

We illustrate, in the annexed engraving, a new chamber 
or covering for the top of cooking stoves, whereby all odors, 
steam, smoke, and other emanations from cooking are drawn 
off from the apartment in which the cooking is done. By 
means of the same device, it is claimed that the heat of the 
stove during hot weather may be conducted away, and in 
cold weather may be utilized for warming other portions of 
the house. The chamber also serves as a hot closet for 
drying fruit, and as a plate warmer; and through its use, we 
are informed, boiling can be done with less fire 
and in a shorter space of time than upon the 
open stove. 

The box is made of sheet meta1. The heat 
may be led into the chimney by a short pipe, 
as represented in the engraving, or the pipe 
may be extended into another room and ter
minate in a suitable register. The top and 
back of the chamber are united ; the upper 
portion has a grating floor, A, so as to form a 
separate compartment, access to which is had 
by the door, B, and which may serve as a Ie
ceptacle for warm plates or for other uses. 
At the back of the lower chamber, and also 
on top of the box, shelves are placed for s( t
ting cooking utensils upon. The sides are 
movable, and slide back and forward. To 
these, the front doors are hinged . By 
pushing back the sides and opening the doors, 
the whole chamber is thrown open, giving 
free access to the top of the stove. A 
frame is supplied, which fits on top of the 
latter and serves to hold cooking vessels. The 
apparatus can be attached to any make or 
pattern of stove by elongating the ribs or 
frame and by enlll.rging the doors. It can be 
easily taken apart and packed for transporta
tion. 

Patented April 13, 1875. For further in
formation address the inventor, Mt. John D. 
Smedley, Syracuse, N. Y. 

• • •  
Excommun icated Insects. 

Apropo8 of the efforts in progress to destroy 
the phylloxera and other insect scourges in 
France, a writer in La Nature gives a cu
rious bit of information relative to the way 
in which such pests used to be proceeded 
against when Science, save so far as it could 
be made to agree with theological dogmas, 
had no existence for the world. In 1120, the 
Bishop of Laon formally excommunicated all 
the caterpillars and field mice. In 1488, the 
grand vicars of Autun commanded the plI.rish 
priests of the vicinity to enjoin the weevils +0 
cease their ravages, and to excommunicate them. In 1535, 
the Grand Vicar of Valence cited the caterpillars to appear 
before him for trial. He kindly assigned them counsel for 
their defense, and, as they did not appear, proceeded against 
and sentenced them, in contumaciam, to clear out of his dio
cese, a command which they probably obeyed. 

During the seventeenth century, thirty-sevlln similar judg
ments, against both insects and quadrupeds, were issued. 
Oile is on record. during the eighteenth century, fulminated 
against a cow ; and there is still another, of later date, due 
to a judge of Falaise, who condemned and hanged a sow for 
killing a child. 

• ••• • 

IMPROVED ORNAMENTAL MOLDING MACHINE. 
The object of the invention illustrated herewith is to com

bine several valuable improvements 
suited to molding machines in the 
simplest form. 

J ,itutifi, Jmtritau. 
the top of the frame are two girts or arms firmly at
tached, one upon the front and one upon the back. Upon 
these rests the plate or top of the machine, which is secured 
to them by screws. 

In the top, around each cutter head, are nicely fitted a se
ri. of rings that are removable when the operator desires 
to place the cutters so as to have them operate upon the un
der side of the piece to be cut or molded. The apparatus is 
thus rendered less liable to accident when applying the 
work. 

SMEDLEY'S COOKIN G CHAMBER. 

It is claimed that the machine is capable of being run at a 
high rate of speed, with scarcely any perceptible jar or 
vibration, giving an easy, smooth, rapid cut, and that con 
seq uently a greatly increased amount of work can be done 
with less labor. 

The machine and its improvements are covered by four 
patents, the latest dated April 9, 1872. For further particu
lars address the patentee and manufacturer, Jonathan P. 
Grosvenor, 12 Fletcher street, Lowell, Mass. 

• .•. a 
Carbonic A.cid Gas as a Motive Power. 

On this subject, Professor de Repentigny (of St. Therese 
College, Canada) writes us that he has discovered a method 
by which the gas may be obtained in large qnantities, and at 
a very moderate cost. There exists in Canada a peculiar for-

[SEPTEMBER I I ,  1 875. 
residue remaining, consiiilting chiefly of a solution of cop 
peras. along with sulphate of manganese, lime, and other 
impurities, he treats with ferrocyanide of potassium for 
making Prussian blue. 

• ••• • 

Soundings In the GuU of Mexico. 

The U. S. Coast Survey steamer Blake, Lientenant Com 
mander C. D. Sigsbee commanding, has recently returned to 
Washington, after an excellent winter's work in running 
lines of soundings in the Gulf of Mexico. These deep sea 

examinations are the first ever made in that 
portion of the ocean, and consequently, in 
points of novelty, are on a par with those of 
Commander Belknap of the bed of the Paci
fic. Steel pianoforte wire, No. 22 gage and 
weighing but 14t Ibs. to the mile, was em
ployed as a sounding line with uniform suc
cess, even in heavy seas. 

The results show that the slope of the delta 
of the Mississippi is gradual, and that the 
deepest water in the vicinity is on a prolonga
tion of the axis of South Pass. At the end of 
that line, 120 miles distant from South Pass 
lighthouse. the depth was 1,632 fathoms. The 
limiting lines of the system of lines, which 
was run by the Blake, extend (magnetic) east, 
half mile south of Pass a 1'0utre, at the end 
of which was found 426 fathoms, and south
west of Southwest Pass, which ended in 608 
fathoms. On the latter line was found the 
only abrupt irregularity of the bottom found 
off the delta. Up to April, the currents im
mediately off the passes set generally to the 
westward, after which they appeared to set 
graduall} to the eastward. On May 4, the 
Blake commenced a line between Southwest 
Pass and the Rio Grande. Until half the dis
tance between the ends of the line had been 
passed, the depths were not great ; but after
ward the water deepened, the greatest depth 
on the line being 900 fathoms. About 105 
miles from the Rio Grande, at seventeen miles 
from the Southwest Pass lighthouse, the 
water had deepened to 32 fathoms, after 
which it shoaled gradually to as little as 18 
fathoms, and 30 fathoms was not reached 
again until ninety-four and a half miles from 
the lighthouse 

On May 6 a sounding was got in 47 
fathoms, the sounding rod bringing up hard 
bottom-enameled shells, etc.-(the only in
stance in which hard bottom was obtained du
ring the season Tortugas was neared). At a 
sonnding in 583 fathoms, in latitude 270 07' 
north, longitude 940 35' 15" west, the sound

ing rod brought up dark mud ,  or ooze, which emitted so of
fensive an odor as almost to drive the people from the fore
castle, where the sounding operations are carried on. The 
odor soon passed away. 

On May 9 commenced the longest line run during the sea
son, that from the Rio Grande to Tortugas, a distance of 
about 760 miles ; 100 fathoms was not reached until about 
forty miles from the Rio Grande ; the water then deepened 
rapidly. At about 100 miles from the Rio Grande the depth 
was 839 fathoms, whereas the previous and following sound
ings were respectively 1,386 fathoms and 1,648 fathoms. 
This was the only marked peculiarity of the bottom found on 
the line ; soundings varied from 1,600 to 2,100 fathoms, the 
bottom being undulating, apparently. No northern exten
sion of the bank of Yucatan was discovered. The greatest 

depths were 2,008 fathoms, 2,025 
2,016 fathoms, and 2,1 19 fathoms. The 
average specific gravity of the water of 
the Gulf is about 1 '0265. 

The following is an example of the 
quickness with which the Blake does 
her work : On one occasion she got the 
following results in actually one hour 
from the time of stopping the engines 
to sound to the time of steaming ahead 
again : A sounding in 1,500 fathoms, 
with a specimen of the bottom, water 
specimens, and temperature, at the sur
face and at the following depths in 
fathoms : 100, 300, 600, 900, 1,200, 
1,500. There were but seven men on 
the watch to accomplish this. 

During the summer the Blake will 
work in the Gulf of Maine, when the 
new machine will be tried, as also a 
new sounding rod by Admiral Porter, 
and another by Mr. Wilson of the navy 
yard. 

Metal Glass. 

By the arrangement here shown, a 
staunch and unyielding frame is se
cured, that will admit of great speed 
of the running parts, and prevent any 
twist or cramp that would tend to in
crease the friction in the boxes from 
an imperfect or yielding floor upon 
which it may be placed. The boss or 
foot of the frame is cast separate from 
the trunk or post, and the two are fit
ted and bolted together, or they may 
be both cast in one piece. These to
gether make the main frame of the ma
chine, to the sides of which the yokes 
or box frames are attached. The boxes 
are connected together by a broad plate, 
A, which has V- shaped edges that fit 
into correspondingly shaped grooves in 
the perpendicular ribs cast upon the 
sides of the main frame, and the yokes 
are thus held to the frame by gibs, B. 
'The yokes carrying the cutter shafts 
are moved up and down by means of 
the screws operated by the hand wheels 
and bevel gears. The screw and hand 
wheels rest in stands that are attached 
to the main frame near the top. By this GROSVENOR'S ORNAMENTAL MOLDING MACHINE 

Another hard glass, to which the 
above name has been given, has been 
produced at Count Solm's works, near 
Bnntzlau, Germany. The tests with 
stood appear to be about the same as 

movement the cutters are brought to any desired hight in rela
tion to the top of the table of the machine, thereby readily 
adapting the cutters to the work in hand. By this mode of 
constru0tion the belts and all other working parts of the ma
h i  ne are on the outside of the frame, convenient to the hand 
f the operator when adjusting, oiling, or repairing. At 

mation known as gray iron sand, which contains a large por 
portion of carbonate of lime. He says : " It is very common 
in this section, and may be found in immense quantities. "  
When treated with dilute oil o f  vitriol, a complete solution 
of the sand ensues. accompanied by a copious liberation of 
carboni.: acid (Fe CO. + H. SO. =Fe SO. + (,0.+ H,O) The 

those to which the Bastie glass was subjected, with the ex
ception, however, that the metal glass is indifferent to cold 
water when highly heated. The Bastie glass breaks under 
similar conditions. The treatment to which the glass is 
subjected in the new process is not made public ; but it is 
probably, like the Bastie method, a system of annealing. 
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COCliLIOSTEMA lACOBIANUM. 

This singular plant, with agave-like foliage, and some
what orchid-like blossoms, is one of great beauty. A plant 
belonging to the same genus was introduced in England 
some few years ago. and more than one of the principal nur
serymen flowered it successfully. M. E. Andre, however, 
who, in the Revue Horti",ole, recently gave a figure of what 
he deems to be a new species, appears to think that the elder 
species is now entirely lost to the English gardens ; but 
whether he has sufficient proof that such is the case we 
doubt. Our engraving will serve to convey an excellent 
idea of the agave ·like foliage of the plant described as a new 
species by M. E. Andre. An engrav· 
ing, however, can give no idea of the 
beauty of its inflorescence. The petals 
of the flo wers, which are of a soft 
velvety purple. measure lt inches 
across, while the sepals are of a pale 
rosy white. The spoon-shaped bracts 
are of a deep bright salmon color, the 
whole of the stalks being of a paler 
tone of the same color, flushed at the 
joints with a full brownish pink. The 
flowers exhale a d elicate perfume, 
similar to that of certain oncidiums, 
to the blossoms of which they present 
a superficial resemblance. The beau
tiful flowers of c. Jacobianum have 
the defect of being exceedingly evan
escent, as noticed in the previously 
known species which has flowered in 
England. This defect, however (which 
is peculiar to nearly all commelyna 
ceous plants), is more than counter· 
balanced by the profusion with which 
the flower spikes are seemingly pro
duced on well grown plants. In the 
new ( ?) species described by M. E, 
Andre, he relies for its distinctness on 
the following differencf s from tb e old 
one : First, by the far less hirsute 
character of the flowers ; and second· 
ly, by the uniform green of the leaves, the elder species 
baving them either strongly blotched or bordered with pm-
pIe. He also reliE's on the much larger general dimensions 
of the plant. It is presumed that so large a plant can only 
be an epiphyte upon some of the forest giants that clothe 
the deep slopes and valleys of equatorial America. In a 
shaded part of the stove house it is not difficult to flower, and 
its multiplication may be effected by the separation of the 
small lateral buddings until seeds shall have been obtained. 
It is well worthy of a place in the orchid house. 

e .•. • 

MESEMBRYANTliElIUMS. 

These beautiful flowers belong to South Africa, where 
there may be found no fewer than 250 species or thereabouts. 
For the sake of convenience, Haworth has di-
vidl'd mesembryanthemums into forty-three 
sections and sub-sections. M. debile and crass
ijolium, t�ough thought by some to be Austra
lIan species, nevertheless belong to the Cape, 
and probably went first to Australia from there 
or from England. M. cordi folium (the ice plant) , 
so well known in country districts, was sent to 
England a few years ago by Baron Muller ; but 
it is likely that some plant. loving emigrant 
took it out to Australia. Tbe majority of mes
embryanthemums are easily grown, and make 
firstrate window and rock work plants. Com
mon garden soil suits them perfectly ; the kinds 
represented in the accompanying illustrations, 
and their immediate congeners, may be placed 
among fancy sorts-little gems well worth cul
tivating on account of their quaintness and va· 
riety rather tban as subjects for purposes of 
general decoration. l!'or those who are fond of 
uncommon forms among plants, but who have 
little time or space to devotE' to tbeir culture, 
these are plants well worth attention. M. min-
imum, of which we give an engraving, belongs to the sphre .  
roide section, a group i n  which there ard four others, m. 

truncatulum, obconellum, nucijorme, and a new species which 
is much larger than the others, and which has been named 
m. truncatellum. These plants never form a stem, and in
crease in size by bursting through the fleshy top, when the 
outer part shrivels up, and the new formation takes its place. 
The flowers, which issue from the center, are pale rose. 
Plants like these require to be potted in very sandy soil, and 
require to be well drained, when they will grow well. M. 
testiculare, of which an illustration is also given, is a rare 
and beautiful plant, with a skin as smooth as silk, and very 
glaucous. It is sometimes called m. octophyllum, but we 
never yet saw it with eight leaves. It is somewhat delicate, 
and should be potted in half silver sand, the other half 
being loam and brick rubbish, and should be kept near the 
glass in a dry kouse. M. jissum is closely related to this 
species, but it is more easily cultivated than m. te8ticulare. 
Among the most interesting of the mesembryanthemums are 
m. tigrinum (tiger's chap), m. lupinum (wolf's chap), m. je
Unum (cat'l! chap), m. erminum (rat's chap), m. murinum 
(mouse's chap), and m. mustellinum (weasel's chap), all ex
ceedingly interesting, and easily cultivated kinds ; their flow
ers, which are all yellow, open in the afternoon. They 
form valuable plants for rockwork in summer, standing 
well out of doors in the south of England from May until 
October. They are easily propagated by pieces pulled or 
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cut off and laid in the sun on moist sand, where they root 
freely in a few weeks, and often keep on flow"ring as though 
nothing had happened. 

• ••• • 

A Profitable So urce oC Picric A cid. 

G. C. Wittstein calls attention to a new source of pIcrIc 
acid. This is a long and well known drug, the resin of 
xannthorrhma arborea, a plant which is a nati ve of Australia. 
It is known as acaroid resin and as the yellow resin of Bot
any Bay in New Holland (resina acaroidis and resina lutea 

NO'Vi Belgii). The advantages of using this substance for 
the manufacture of picric acid are twofold. First, the mate-

COCHLIOSTEMA JACOBIANUM. 

rial is cheap ; second, the yield is large. About one hund.Ied 
and fifty grains of the pulverized resin were placed in a 
beaker glass, and 750 grains crude nitric acid, of specific 
gravity 1 '16, poured over it : the beaker was covered with a 
glass capsule and die-ested at a gentle heat. The mass soon 
swelled up, and a deep brown crust formed over the liquid. 
This crust needed to be broken up from time to time with a 
glass rod. After about three hours, nitrous fumes ceased to 
be evolved, and the mass was allowed to cool. The next day, 
he found the bottom of the beaker covered with a thick layer 
of yellow cry stals. Above this was a brownish red tarry 
mass. which hung together in a lump. This was taken out 
and again digested with 375 grains nitric acid ; but there was 
almost no action, at least no more nitrous acid was formrod ,  

MESEMBRYAN THEMU.M MINIMUM. 

and no crystals were deposited from this second liquid on 
cooling, showing that it is unnecessary to treat the resinous 
mass with nitric acid a second time. In the present case it 
was desirable to lose as little as possible of the product 

MESEMBRYANTHEMUM TESTICULARE. 

sought; hence, after the crystals that formed had been ta1!;en 
out, the second liquid was added to the mother liquor and 
evaporated to dryness. The first crystals were added and 

the adhering nitric acid driven off at 2120 Fah. The total 
residue weighed 100 grains, almost ! of the resin taken ; it 
was yellow and crystalline, and contained nothing amorphous 
but single crystals of oxalic acid. The picric acid thus oh
tained, after recrystalizing to secure the oxalic acid, weigbed 
75 grains. Hence, the yield is 50 per cent of the crude ma
terial. 

• ••• • 

FU!lled Boracic Acid. 

Fusp,d boracic acid, whIch approaches glass in some of  its 
external charaeteristics, presents some properties worthy of 
note. In the visdd state it  may be drawn out into tbreads, 

which �olidify rapidly, and from this 
point of view its ductility rather re
sembles that of silica than of glass. 
Its hardness, between 4 and 5, places 
it between fluor spar and apatite ; it 
scratches glass, and is with difficulty 
attacked by sand, and even by emery, 
dry or with oil . It takes seven to 
eight time� as much time in grinding 
as glass under the same circumstan
ces. This resistance to friction, which 
does not accord with its hardness, de
pends doubtless, as M. Damour has 
recognized in the case of other miner 
als, on a speciality of structure. Melt · 
ed boracic acid, in mass, becomes 
slowly hydrated in contact with wa
ter. In powder it is acted on rapidly, 
as sbown by Ebelmen. If the powder 
is sprinkled with water, its tempera
ture may rise to 100". Boracic acid is 
chiefly remarkable for the persistence 
of its tem per. If poured upon a cold 
metallic surface, glassy plates are ob
tained, the under surface of which, 
chilled by the metal , is more strongly 
tempered and more expanded tban the 
upper. Hence results a flection which 
may be strong enough to cause the 
rupture of the plate and its projection 

in fragments. If poured into oil it may be obtained in small 
masses with short tails, under the same conditions as Prince 
Rupert's drops. A tempered plate of boracic acid, with pa
rallel surfaces, acts upon polarized light like tempered glass ; 
but while the latter loses this property by re-heating, boracic 
acid preserves it with great tenacity.- V. de Luynes. 

• tel • 

Elgbtv Miles an Hour In Pneumatic Tubes .---Tbe 
Atmospberlc Post between Paris and Versailles. 

The National Assembly of France holds its sittings in 
Versailles, a kingly residence distant some eleven miles 
from Paris. The latter is the real seat of government, and 
it was therefore of great importance to introduce a means of 
communication by which official documents could be trans-

mitted between the two places, at any moment 
when required, with great rapidity. For this 
purpose the pneumatic method has been put 
into operation, with much success, and it is 
stated that letters and packages are now sent 
tbrough, in either direction, in eight minutes' 
time, being at an average velocity of more than 
eighty miles an hour. 

To produce this enormous velocity-the tubes 
being only four inches in diameter-requires 
the use of three steam engines having an ag
gregate of one hundred and fifty horse power, 
besides other extensive apparatus, which we will 
briefly describe, quoting from a recent number 
of the Engineer. 

A report on the system of M. Crespin, on the 
application of pneumatic power over long dis
tances, has been reported upon by M. TreBca, of 
the Conservatoire des Arts et Metiers, with the 
Academy of Sciences, and the report is now pub
lished. We copy from the Engineer. 

When it was found necessary to connect 
Paris and Versailles by means of a pneu

matic tube, it was impossible to make use of tbe method 
ad opted in Paris, which only gives the required speed over 
a distance of about 1 mile. The problem was to apply the 
same force along a line from 11 to 12 miles in length. This 
result has been obtained by the adoption of an apparatus 
called a relay, which, placed at various points along the 
line, acts upon the train and urges it at full speed to the 
next station. The column of air within the tube is set in 
action by forcing or by exhaustion, and the two operations 
are employed concurrently, but in a novel manner. 

As in the pneumatic telegraph, M. Crespin uses a series of 
boxes to form a train ; the impulse is given by forcing the 
air in at one end of the tube and exhausting it at the other ; 
the pressure accumulated in the reservoirs comes into action 
at the moment the train passes a relay, and continues until 
the arrival of the train at the next post, when it is taken up 
by another reservoir, and so on to the end. 

The line is double, up and down, and each is divided into 
sixteen sections of 3,650 feet in length, and each section has 
its relay. The necessary motive power is obtained from 
three stations, one at each end of the line, the other in the 
middle. The last is the most important, and comprises two 
engines of fifty horse power each, with pumps capable of 
exhausting the 280 cubic yards contained in the part of the 
line it serves in ten minutes, at the same time storing it in 
the reservoirs under the pressure of .one atmORphere, neces
sary to supply successively behind the train 188 cubic yards 
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of  air, representing 11 miles in  length. The two stations at  the 
ends of the l ine have each two engines of twenty-five horse 
power, with pumps, which in ten minutes exhaust nearly 3 
miles of line, and which at the same time compress in the 
reservoirs sufficient air to fill,9.t the moment required,double 
that length of line. 

main feature of the arrangement ; but should it not act, the 
train is only retarded, not stopped. 

Each of the pre8sure relays is in immediate communica
tion with its reservoir of 20 cubic yards for accumulating 
the pressure. These reservoirs are formed of iron plate like 
orel inary boilers, and are tested to about 570 Ibs. per square 
inch ; th ey are made cylindrical in form, the ends being 
closed with a single plate; they are 16 feet 6- pnches l ong and 
6 feet 61- inches in diameter ; the exhaust receivers differ 
from the others by having thair ends concave without and 
convex within. The tubes which connect the relays of pres
sure are about 5 inches in diameter, and those of the exhaust 
4 inches. The pumps make forty strokes a minute, are sin
gle action , with cylinders 3 feet 3t inches in diameter, and 
4 feet stroke ; they draw or force nearly 1 cubic yard of air 
at each complete stroke of the piston. 

deep to become entirely solidified by subsequent refrigera
tion. He holds that only a thin belt of partially fluid mat
ter exists between the solid exterior and the core, and 
argues, with Sir John Herschel, that this layer is not matter 
still unsolidified, but the under portion of the crust en
croached upon by internal heat, " disintegrated and modified 
by chemical and mechanical agencies, impregnated with 
water, and in a state of igneo-aqueous fusion . "  Keferstein 
whose work, published in 1834, has been generally over
looked, considers the liquid stratum, or seat of volcanic 
action, as part of the sedimentary formations which have 
been subjected to a peculiar kind of fermentation, which 
cry:ltallizes and arranges the elements in new forms with an 
evolution of heat as the result of chemical action . But 
Hunt rejects as irrational the idea of subterranean combus
tion or fermentation as a source of heat. 

The reservoirs at each of these three station s are connected 
together by means of cast iron tubing, 5 inches in diameter, 
placed in the same excavation as the main tubes, at a depth 
of 2t feet, and opposite to each relay a branch is connected 
with a reservuir. containing 20 cubic yards of air for the 
service of the relay in both directions. The relays are placed 
under the main tubes in a small chamber closed by a trap 
similar to those used for sewers. The exhaust relays are 
placed at two points, each one quarter of the length of the 
line from the end, and consequently with half the length of 
the line between them. The exhaust receivers are much 
larger than the others, and they are connected with the cen
tral establishment by means of cast iron pipes 4 inches in 
diameter, which contribute to regulate the action of the ex
hausting engine. In order to insure regularity in working, 
large reservoirs are also placed at each end of the line, and 
all the accumulators of pressure are in communication 
with each other. At the central station, the capacity of the 
pressure reservoirs is 80 cubic yards,and those at the termini 
half that amount. The exhaust reservoirs have a capacity 
of 97 cubic yards at the central station, of 60 cubic yards at 
each intermediary station, and of 52 cubic yards at each 
terminus. The last named are not in communication with 
the rest, and thus 5t miles of tubing arE' dispensed with. 

With this arrangement no obstacle can arrest the move
ment of the trains ; the pressure in the reservoirs is an at
mosphere higher than that of the ordinary air. The train is 
introduced through a kind of sluice gate, or chamber, closed 
by means of a yalve at the entrance of the line, and the 
train is furnisheCi with a piston fitted with leather, which 
has precisely the contour of the tube. When the train is in 
place,the valve is opened and the pres!!ure turned on. With 
a pressure of one atmosphere behind, and a partial va �uum 
in front, the train starts with a speed 'of 130 feet per second, 
or 7,800 feet per minute ; and at the moment of passing the 
first pressure relay, at 3, 650 feet from the terminus, it opens 
behind it a large valve, which places the line in communi
cation with the reservoir of 20 cubic yards placed at the foot 
of the relay, and this second current of air takes up the work. 
When the train arri ves at a station, an electric bell informs 
the attendant at the station last past, and he closes the 
valve there. 

In order to suspend the current of air of one relay, after 
the train has entered the next section, the pressure itself is 
made use of to set in motion a piston in the cylinder ; this 
piston moves, of course, at the same rate as the current of 
air, and it is so calculated that the piston stops at the end of 
the section. Admission is thus cut off. but the tube is full 
of compressed air. When the train has passed the tbird and 
fourth sections of the line,and has arrived at the first vacuum 
r.elay, the compressed air which follows the train acts on a 
piston freed by the train, and this piston enters rapidly into 
a cylinder with a valve, which puts the up line in commu
nication with the exhaust of 60 cubic yards at this station. 
The compressed air escapes rapidly through a safety valve 
placed above the exhaust relay. As soon as the train has 
passed the fourth section, the current of air of  the relay 
presses on the e:shaust valve, closing the line, and the train 
proceeds at the same rate as before ; but by a special arrange
ment, the speed slackens towards the terminus to avoid any 
shock. '£he time occupies in the transit is eight minutes. 

• • •• •  
[For the Scientific Amerlcan . l  

THEORIES O F  THE EARTH'S INTERIOR. 
It has long been kn )wn that, as we descend towards the 

center of thA earth, the temperature rises at the rate of one 
degree Fah. for about 50 to 60 feet of descent. In artesian 
wells and other deep excavations, the increase of heat has 
been noted and mathematically calculated ; but so many ele . 
D?-ents of error enter into the computation-among which are 
hea� dp-e to friction of the implements used in excavation, 
animal heat of those engaged in the work, and currents of 
air from the surface-that the results can be considered, at 
best, as only approximations to the truth. If the heat in
creased uniformly from the surface to the center, it would be 
sufficient, at a depth of two or three hundred miles, to melt 
the most refractory substances to be found at the surface. 
Hence the general conqlusion is that the solid crust of the 
earth cannot be over two hundred miles in thickness. But 
Hopkins calculates, from data furnished by the precession of 
the equinoxes, that the crust of the earth has a thickness of 
eight or ten hundred miles, while Hennessey's investigations, 
in a similar way, assign six hundred miles as the maximum 
thickness of the crust. 

Till within a few years, all below this crust has been sup
posed to be in a state of igneous fusion, and our earth to be, 
for the most part, in a liqUid state. This conclusion has long 
been looked upon as a necessary result of the nebular hypo
thesis which is now so generally accepted. The fact that 
molten matter appears at the surface, in the form of volcanic 
ejections, trap dikes, and the like, and that warm, hot, or 
boiling springs are variously distributed over the globe, has 
given foundation and sufficient authority to theE'.e views. But 
these phenomena are not conclusive proof that the interior of 
the earth is in a state of fusion ; for, according to Mallet
though in substance previously enunciated by others-the 
crushing force, due to the lateral pressure caused by shrink
age of the earth's crust, is sufficient to melt the hardest 
rock ; and the pressure that wonld crush 7,200 cubic miles of 
rock would generate heat enough to cause all the volcanicity 
on the globe. According to other authorities, the melted 
matter of volcanic eruptions may be produced by local chem
ical action in the earth's crust. Again, the diversity of com
position in the ejected matter would tend to the conclusion 
that all cannot come from a single and uniform molten mass. 
Many veins of rock, also, which were formerly looked upon 
as injected into or through the surface strata from the mel ted 
maSl! below, are now regarded by many eminent geologists as 
of aqueous origin, and formed by the percolation of heated 
water holding solid matter in solution through the surround
ing rocks into a fissure, and its subsequent evaporation, which 
left the rock material to gradually fill the fissure. 

Professor Hall denies that we have any positive evidence 
of a former molten condition of any considerable portion of 
the earth , but denies it absurdly, on the lack of the visible 
exposure of any considerable part of the primitive crust. 
Sir William Thomson argues that the phenomena of preces
sion and mutatkn demand greater rigidity of the earth tban 
would be possible with a comparatively thin crust. This is 
opposed by Delaunay, but is again recently defended by 
Thomson. 

The question respecting the earth's ir.terior lies at tb e 
very foundation of the disputed theories of mountain forma-
tion, of earthquakes, and of volcanic action. S. H. T .  

• • •• •  
The Steam Yacht Hermione. 

The steam screw yacht Hermione has been recently con
structed for Captain \V. H. Gordon, R. N. , by Messrs. Ed
wards and Symes, yacht builders, Cubitt Town, London. She 
is one of the fastest of her size and construction afloat ; the 
following are the principal dimensions :  Length, 55 feet, 
breadth, 1 1 '0 feet, depth 5 feet 4 inches ; diameter of cylin . 
ders, 8 inches ; length of stroke, 9 inches ; heating surface, 
325 square feet ; grate surface, 13 square feet. When the 
engines were worked about three quarter power, the speed 
was 13 miles an hour, or 11 '28 knots, the number of revolu: 
tionlil 220 per minute, and mean effective pressure in cylinders 
80 lbs. per square inch. The power developed would thus 
be 80 '4 indicated horse power, and the constant in the Ad-

• 83 X Di mllalty formula C = -- would be 120, an exceedingly good - I. H.P. 

The pneumatic tube itself is formed of wrought iron tubes 
brazed, 4 inches interior diameter, with a thickness of t 
inch, and weighing about 26 lbs per meter run = 8 lbs. per 
foot. They are joined together by means of six bolts with 
an india rubber washer between. In places the tube is 
curved, but the radius generally exceeds 19 feet. 

The working of the line is regulated throughout by elec
tric signals,and a special wire connects all the pressure relays, 
and tells whether they are in action or not. The carrier pis
tons are of iron, with an interior diameter of 3t inches, and 
9 inches in length ; the boxes are placed in a case which is 
slightly conical. On the outer surface of the carrier pistons 
are fixed t wo strips of metal which are turned to 3'95 inches, 
and started longitudinally so as to produce rotation, this ar
rangement causes the wear to be equally distributed, and, 
should a grain of sand get into the tube, it prevents stoppage 
by friction. The piston is also hollow and similarly provided, 
and between the two strips of metal there is a series of  
openings into the interior to  receive any dust which may 
arise from the wear of material. The packing leather is  
fixed solidly between t wo washers by means of a bolt at  the 
end. 

Recent observations of HO'pkins have shown that the melt
ing points of various bodies, as wax, sulphur, and resin, are 
greatly and uniformly raised by pressure ; and, from analogy, 
the opinion is now gaining ground that the interior portion of 
the earth, though heated far above the point of fusion, may 
be solid from the grpat pressure to which it is subjected. 
While it is now considered true that sufficient pressure on 
ice-which expands in freezing-will change it to water, 
pressure upon any substance that contracts in the process of 
congelation, like rock, would, on the other hand, aid in its 
solidification. Hence the conclusion is that the pressure 
existing at great depths would make solid the molten mass 
at a temperature at which, under a less pressure, it would 
have remained liquid. 

result for so small a yacht. From these results it is antici
pated by the builders that, when the engines are worked to 
their full power, namely, 120 indicated horse power, at least 
14t miles or 12 58 knots will be obtained. The yacht is con
structed entirely of teak and mahogany, coppered, and cop
per fastened, and is fore-and-aft schooner rigged, and,  con
sidering her great power and speed, has -good accommoda
tion for crew forward, while she has a neat polished ma o 
hogany cabin aft, and her fittings throughout are of a su
perior quality. The engines are high pressure surface-con
denSing, with inverted cylinders, and fitted with separate va
riable expansion valveE', and screw reversing motion of most 
compact and effective construction. The condenser and 
pump are small, being only required to condense the steam 
for supplying the boiler ; but when working at half speed a 
good vacuum is obtained ,  or by means of a suitable cock the 
exhaust can be turned into the chimney. The propeller 
shaft is of steel, cased in gun metal and fitted with one of 
Hirsch's patent propellers, which works very satisfactorily, 
and with little vibration. The boiler is of locomotive con
struction of steel with brass tubes, and has been proved to 
200 lbs. per square inch. It is fitted with a superheater and 
has given very good results, making steam well . We may 
here mention that the above firm have recently constructed 
the beautiful little steam launch Black Angel, 33 feet keel , 
5 feet 6 inches beam, built entirely of mahogany, copper 
fastened, for Messrs. Willans and Ward, and fitted by them 
with Willans' patent three cylinder eDgine, which worked 
very satisfactorily, driving the boat at a speed of 13 miles 
per hour. The total weight of boat and machinery was un
der 2 tuns. The eJ!lgines are very neat, and most compact 
and handy. Messrt!l. Edwards and Symes have likewise in 
construction the first ferry boat for the Thames Steam 
Ferry Company for heavy goods traffic, plying on the 
Thames between Rotherhithe and Wapping.-Engineer
ing. 

The exhaust relay consists of a pi8ton which enters a ver
tical cylinder, and draws with it a disk, which closes the 
pneumatic line, and a valve, which opens a large rectangular 
orifice communicating with the reservoirs. The top of the 
cylinder in which the piston moves is connected by a tube 
with the back part of the valve above mentioned, and above 
the valve is a grating closed by a clack. The piston is held 
down by means of a bolt until the passage of the train , when 
the adjoining pressure relay comes into action. The piston 
thus released has then its upper portion in relation with the 
exhaust and the lower acted upon by the pressure of two at
mospheres, and therefore it rises rapidly into the cylinder and 
closes the line, at the same time opening the lower valve 
by which the exhaus t is effected ; all the air at a pressure 
superior to thai; of the atmosphere has been expelled by the 
safety valve placed above, so that the aspiration only draws 
off air at the normal pressure. The pressure relay is the 

There are two hypotheses based on th.e supposition of a 
solid nucleus. The first, maintained by William Hopkins, 
Scrope, Shaler, and others, supposes solidification to have 
commenced at the center of the liquid globe, and to have ad
vanced towards the circumference. Before the whole mass 
was congealed, the portion near the - surface became of so 
great a consistence as to prevent the sinking of the cooled 
and heavier particles, thus giving rise to a superficial crust. 
from which consolidation would proceed downwards. Be
tween the nucleus and the crust is conceived to be matter 
still in a state of more or less perfect igneous fusion, either 
forming a continuous sheet of comparatively slight depth, or 
deposited in isolated reservoirs or subterranean lakes. It is 
interesting to notice, in connection with this hypothesis, that 
a similar one was reached from the study of terrestrial mag
netism. Halley " supposed the existence of two magnetic 
poles situated in the earth's outer crust, and two others in an 
interior mass, separated from the solid envelope by a fluid 
medium, and revolving, by a very small degree, slower than 
the outer crust. " 

The second hypothesis is credited to Dr. T. Sterry Hunt. 
He accepts the first hypothesis so far as to admit a solid nu
cleus and a superficial crust. But he conceives it to be im� 
probable that the cooling of the crust should have commenced 
at so early a period that the molten matter beneath it was too 

e .•• • 
Pictorial Tiles. 

A comparatively new mode of employing tiles for the 
lining of rooms has been introduced by Messrs. Simpson, 
who have decorated the interior of several important build
ings in this manner. The tiles are placed together in tht:ir 
unglazed state, and a picture il!! painted upon them in colors 
suitable for firing. They are then taken asunder and put 
into the furnace, and then subjected to great heat and glazed. 
If this is successfully accomplished, the tiled can now be 
fixed against the wall of the room and present an absolutely 
indestructible decoration, which can be washed as often as it 
is needed, though from its high glaze it is not easily apt to 
catch dirt. 

• • •• • 
<J opylncr Pencils. 

Pencils are now sold by stationers, the marks of which 
may be copied in the same manner as writing made by the 
pen with ordinary copying ink. The method of preparing 
the leads is as follows : A thick paste is made of graphite, 
finely pulverizfd kaolin, and a very concentrated solution of 
aniline blue, soluble in water. The mixture is pressed into 
cylinders of suitable size and dried, when it is ready for use 
Gum arabic, it is sa.id, may be substituted for the kaolin 
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VseCul Recipes Cor the Shop, the Household, 

and the FarIn. 

A permanent and handsome reddish color may be given to 
cherry or pear tree wood by a coat of a strong solution of 
permanganate of potash, left on a longer or shorter time, 
according to the shade required. 

Chloroform, which has undergone decomposition by expo
sure, can be easily purified by shaking it up with a few 
fragments of caustic soda. 

Fruit is kept in Russia by being packed in creosotized 
lime. Thp lime is slaked in water in which a little creosote 
has been dissolved, and is allowed to fall to powder. The 
latter is spread over the bottom of a deal box, to about one 
inch in thickness. A sheet of paper is laid above, and then 
the fruit. Over the fruit is another sheet of paper, then 
more lime, and so on until the box is full, when a little 
finely powdered (harcoal is packed in the corners, and the 
lid tightly closed. Fruit thus enclosed will, it is said, re
main good for a year. 

Pounded alum will purify water. One teaspoonful of 
alum to four gallons of water will cause a precipitation of 
the impurities. 

To estimate the quantity of shelled corn on the cobs in any 
given space, level them, and measure the length, breadth, 
and depth ; then multiply these dimensions together, and the 
product by four. Cut oil' the last figure, and the result will 
be the number of bushels of shelled corn and the decimal of 
a bushel . 

Bee moths can easily be killed in large numbers by setting 
a pan of grease, in which is a floating ignited wick, near the 
hives after dark. The moths will fly into the light and fail 
into the grease. 

The best way to catch hawks or owls is to set up a high 
pole with a steel trap on the top. The birds often alight 
directly in the tl1ll.p. 

Pictures may be transferred to painted surfaces in the fol
lowing manner : Cover the ground with an even coat of light 
colored carriage varnish, which should be allowed to set 
(nearly as dry as if for gilding). If ,the print to be trans 
ferred be colored, soak it in salt and water ; if not colored, use 
water alone. Remove superfluous water by pressing between 
blotting pads, and then place the picture face down upon the 
varnish, pressing it smooth. When the varnish is dry, 
dampen the paper and �ub it off with the finger. The picture 
will be found upon the varnish, and another coat of the latter 
should be added to bring out the effect. This process an
swers equally well for glass or metal surfaces. 

For the protection of iron and steel tools against rust, 
Vogel recommends a solution of white wax in benzine. The 
latter, heated, will dissolve half its weight of wax. This will 
preserve the metal, even from the action of acid vapors. 
Apply with a brush. 

Round steel wire rope will bear more than double the 
weight required to break iron I;ope of similar JPameter. 

The following rule for strength of iron pipes is based upon 
the fact that a 10 inch pipe, one inch thick, will stand the 
pressure of 100 yards head of water. The coincid ence of 
one inch of metal to every 10 inches diameter and 100 yards 
pressure should be remembered. For every inch in the 
diameter of pipe, increase or deduct T"'o of an inch ; and for 
every yard of pressure, increase or deduct T�O of an inch . 

In calculating the strength of iron columns, the safe plan 
is to find the diameter of a solid column necessary to bear 
the compression, and then distribute the same area of metal 
in tube form or a hollow column. 

A mixture of peroxide of manganese and water glass is 
recommended to be applied to cooking stoves wh,m they are 
red hot, as it is said to make a good blacking, not as liable 
to burn off as common black lead. 

According to recent experiments of MM. Kundt and Leh. 
mann, the velocity of sound in pipes filled with water in
creases with the thickness of the sides of the tubes. 

To make yellow wax into white wax, the former is boiled 
in water, spread out into thin layers , and exposed to the light 
and air. This is repeated until all the color is gone. 

Cuttings of many kinds of plants, not usually increased 
with facility by amateurs, may be rooted easily in a Wardian 
case in the sitting room. 

• • •• • 
An Alloy 01 C opper Adherent to Glass. 

An alloy of copper which will adhere to glass or porcelain 
is made by mixing from 20 to 30 parts of copper iu powder, 
(obtained by the reduction of the oxide by hydrogen or by 
the precipitation of the sulphate by zinc) with sulphuric 
acid and then with 7 parts o f  mercury. The mixture is 
triturated and mingled with care, The acid is removed by 
washing in hot water, and the mass allowed to dry. At the 
end of 10 or 12 hours, the latter becomes quite hard and sus· 
ceptible to a fine polish, On heating it softens, but on cool
ing does not contract. This all oy may also be used for 
joining delicate obj ects which will not withstand very high 
temperatures, 

--------------.. � ... �,�.---------------
Chloral as an Anresthetlc. 

Hvdrate of chloral administered hypodermically, has re
centiy been used as �n anresthetic with success in the hos
pital at Bordeaux, France. The operation was a resection 
of the internal and external nasal nerve, involving some fif
teen minutes' work and, necessarily, excessive pain to the 
patient. The drug took effect in eight minutes, and com
plete insensibility on the part of the sufferer resulted. 

• • • • • 

BRICJ{S made in Japan, and paying 20 per cent duty, are 
now imported into San Francisco The quality is superior. 
Japanese brick makers can beat the world in the cheapness 
and excellence of thElir productions. 

J titutifit �lUtritau. 
[AmerIcan ChemIst , ]  

Prices ot' Metals. 

The prices of many of the dearest may be considered also 
as " fancy prices, " and actually a whole pound of some of 
the metals named could hardly be obtained at even the ex
travagant figures annexed. In compiling the following 
table, we have taken the prices of the rarer metals from 
Trommsdorff's and Schuchardt's last price lists ; we have as
sumed the avoirdupois pound as equal to 453 grammes, and 
the mark as equal to 24 cents gold. 

An inspection of the table is not without interest ; it is 
evident that the prices of the metals bear no relation to the 
rarity of the bodies whence they may be derived, for calci
um, the third in the list, is one of the most abundant ele
ments. E ven that excessively sparingly distributed metal , 
indium, the most recently discovered element, stands tenth 
in the list, below strontium. The met�ls of the alkalies 
seem to occupy a remarkably low place in the tahle. 

Metal . 

VanadIum 
RubidIum 
Calcium, 
Tantalum, 
Cerium, 
LIthIum, 
LIthium, 
Erbium, 
Didymium, 
Strtmtlu/ll , 
In<!fum 
Ruthe1t,lum, 
Colum tum, 
Rhodium, 
Barium, 
Thallium , 
OsmIum 
PalladIum ,  
IrIdIum. 
Uranium. 
Gold, 
Titanium, 

Value In Metal . 
gold per 

Ib , avoIrdupoIs 
�r��t

: 
fused,  $Ugn� Tellurium, 

Chromium, 
electrolytIc, 2446 20 Platinum, 
pure, 2446 ' 20 Manganese, 
fused globules, 2446 ' 20 Molybdenum, 
g19bules,  2228 '76 '  Magnesium, 
WIre, 2935 44 Potassium, 
fused, 1671 '57 Silver, 
fused, 1630'OS Aluminum, 
electrolytic. 1576'44 Cobalt, 
pure, 1�22'08 NIckel . 
fused, 

1304' 64 CadmIum, 
1215 ' 28 1 Sodlu D ,  
1032 ' 84 BIsmuth, 

electrolytIc, 924 ' 12 Mercury, 
7SS ' S9 i Antlmony, 
652 'S2 j Tln, 
49S ' 30 , Coppor, 
466 ' 59 1 Arsenic, 
434 ' 88 ,  Z inc, 
297 ' 72 ' Lead, 

fused . 239 '80 1 lron, 

Value In 
gold per 

Ib , avoIrdupoIs, 
fused, $ 196'20 
fused, 196 ' 20 
fused, 122 '31 
fused, 10S' 72 

54 ' 3 1  
wire and tape I 45'30 
globules, 22 ' 65 

l S ' 60 
bar. 16 ' 30 
cubes, 12 ' 68 
cubes, 3 ' SO 

3 ' 26 
1 ' 26 

crude, 1 ' 95 
1 ' 00 

'36 
TCRent qUo,t�tlons, '25 

' 22 
'15 
' 10 
'06 

'01% 

DECISIONS OF THE COURTS. 

Vnlted States Circuit C ourt---Dlstrlct oC Massa
chusetts. 

PATENT ELEVATOR , -OTIS TI�FTS et al. V�. THE BOSTON MACHINE 

COMPAN Y ,  

[In equl ty ,-Befol'e Shepley, Cir. J , -January, 1875 , ]  
Shepley, J , : 

, ThIs is a bill In equity brought for alleged InfrIngement of letters patent Issued to OtIS Tufts, dated August 9, 1859 , and extended seven years,  for improvements in hoisting apparatus, and adapting that apparatus for use as a passenger elevator for carrying persons to and from the different stories in hotels aed other buildings j and also of letters pat.eut dated May 28, 1861, for improvement in the mode of suspending and operating the elevator ; also , for infringement of letters patent dated December 11. 1866, for im
provements in the mode of adjusting the length and tension of the ropes of an elevator j and of letters patent dated December 11, 1866, for an improve· 
ment In elevator guIdes . All of these patents were duly assIgned to complainants . 

The twelfth claIm in the patent of Au�ust 9, 1 '59, N o ,  25 ,061, Is the one on which the infringement i8 claimed, and ]8 as follows : 
i i I  claim passing the shipping rods and the cord or rod that operates the 

frIction braKe through the car or platform, for the object and purposes set 
forth . ' , 

th���:�:rl�fo��'l,s
l:�� gt���lg��I�ln

t;��8��!\?a�l�g
n::lrlt�!��b:�m�g�r;� 

driving belt is shipped from a fast to a loose pulley when tbe power is to be 
thrown off. The. cord is also described as pas'dng down through the car or 
platform, so as to be accessible within the car, which operates to apply a 
counterpoise spring. so as to put on a friction-strap brake , its office being to 
check or perfectly stop the descendIng motlon of the car at the will of any 
person within the car or on the gallery. 

The great adv antage (claimea) of running the shipp ing rods and the cord 
or rod up through the car itself is that they are thus rendered accessible to 
the conductor, or any person within the car, without incurring the danger 
of protruding the hand or arms beyond the same while in motion . 

If the twelfth claim be construed broadly as a claim for passing any rod or 
cord, by means of which the appropriate mechanism is operated to move the 

g���ae
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ful operation since that time . A chain passed through tbe. roof and floor of 
the cage or car, which operated upon a friction clutch and a brake. The 
conductor or operator within the car could. by means of this chain, operate 
the slItpping apparatus and �he brake without incurring the danger of pro
t.ruding the band or arms beyond the car while in motion. This chain is con
nected with a brake in such a manner that the brake could be thrown oft· by 
pulling upon the chain, or put on by relaxing the pull upon the chain, a 
weIght then causing the brake to produce friction on the frIctIon pulley, 
The pull upon the chaIn, by raIsIng the weIght, first relleved the frIction of 
the brake, and then threw into gear a frtction clutch, and the car ascended 
by the force of the motor applied through the frIctIon Clutch, When It was 
��:l�Tgt�h ��r' oih�tn�l�ciWg� t�;d ciha�n 
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brake. When it was desired to descend, a slight pull was made upon the 
chain, sufficient to relax the pressure upon the brake. but not to throw the 
friction clutch into gear. The car then descended under control of the 
brake,oy force of gravitY,at a speed dependent upon th( will of the operator 
who controlled the brake. Within the car was a lever with one long and 
two short arms, with a friction "pulley on each of the short arms, which de-
�����\\ti����e
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substitute �or a shaft wIth a fast and loose pulley.a belt. and a belt shIpper, 

It is manIfest, therefore, that, in view of the state of the art, the twelfth 
���!Yr�nctro

e
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the language of the claim, namely : 

Paoslng the shippIng cords and the cord or rope that operates the frIctIon 
brake through the car and platform, for the objects and purposes set forth . 

The defendants do not infringe the twelfth claim thus construed, or any 
other claIm of the patent of August 9, 1856 , 

InfrIngement Is also alleged on tbe first and second claIms of the patent of 
M�i. 2�'o�:lr'u�t��C: aTeI�s

vfa����: hOistlPg apparatus with a series of two or 
more hoIsting ropes or chaIns havIng inaependent attachments and windIng 
sImultaneously upon the hoIstIng drum for greater safet,y, substantIally as 
descrIbed , 
el�vii���I:Z��fsm:'gS���'tl:fe

og)��t��:��lgfa:ijE;t��i�a!�t�fa�ral�P!�1�� 
scribed. ' , 

To construct " an elevator or hoisting apparatus with a series of two or 
more hoisting ropes or chains having independent attachments ,  and winding 
simultaneously upon the hoisting drum , "  was not new at the date of this 
patent. Letters patent of Great BrItaIn to FrederIck LevIck and Joseph 
Fieldhouse, sealed January 13. 1854, descrlbe a hoisting car or carriage with 
two hoisting ropes wound around the same spirally grooved drum. The ends 
of both of these ropes are attached to a connecting chain, which passes un
der a pulley attached to the top of the car, Another chaIn Is attached to the 
ftrst· described chain in such. a manner that the chain surrounds the pulley . 
If one breaks. the other, with the chain, forms a loop around the pulley, 
and sustains the car . The second chain converts the attachment into an in· 
��g��i1?��!1\���������t:f��h��e

ei��' ':l��e 
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ro�ir .
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pert. correctly states that- -
The ropes act precisely as if they were attached to the two ends of a hori· 

zontal lever whose center, upon which it could turn, was secured to the t op 
of the car . 

In the patent of 1861 the patentee, Tufts , 8ays : 
I do not confine myself to the prpcise method herein rlescribed of effecting 

the automaticadjustment of the strain upon the hOisting ropes, as I some· 
tiTte
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chain should break under the pulley the car would fall ,  aH it would in the 
form last descrIbed or the Tufts elevator, If the attachment to the car at the 
center of the rockIng lever should fall , 

It Is contended tbat the purpose of the two ropes In the LevIck and Field
honse machine was to keep the cage in the center of the shaft, and that, 
therefore, the Levick and Fieldhouse patent does not anticipate the first 
claIm In the patent of 1861. The answer t o  thIs I s ,  first, that, whether they 
were placed there for the purpose of greater safety or not, they effected that 
result ; and, secondly, that the patentees evidently contemplated that as one 
of the beneficial results to be attained by the use of two ropes instead of one, 
as there is no conceivable use for the cross chain before described, except in 
�;�gi�� \�� ��l���f::�o��e

t�Or�e ��:.
orm a loop around the pulley , thus at-

In the elevator WhICh was placed in the mill of the Parsons Paper Com· 
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joIntly and equally took the straIn of the weIght of the car, and each rope 
was sufficient to sustain the load put upon the machine . This elevator haB 
been in constant use, and when one rope has broken the elevator has been 
worked several days wIth the remainIng rope , ' The ropes In the Holyoke 
elevator did not, it t� true, wind around a drum, but were passed around a 
series of pulleys, and the free ends of the ropes were attached to counter· 
poIse weIghts, but these two means of wInding up a rope t

,
o whIch a weIght 

Is attached are well known substItutes for each other , 
Without advertIng to the other pateuts which have been mtroduced In e'l"l-

dence, and relied upon in defence in this branch of the cas e ,  enough has 
been stated to show that the first claIm of the patent of 1861 is voId for want 
of novelty . 

Tp.e second claim in this patent, namely, " equalizing the strain upon the 
serIes of ropes or chains of my improved eJevator or hoisting" machine by 
aut.omatic adjustment, substantially a� described," can only be construed 
as a claim for the described means of performing this function. and for wel l 
kno wn substitutes for or equivalents of those described mean s .  The means 
the patentee describes are thtee. One of those modes is by means of a rock
ing lever, or system of rocking levers, to the end s of whIch the suspensory 
ropes are attached. The Holyoke elevator and the Levick and Fieldhouse 
elevator both anticipate this claim . OBe had a rocking lever, and the other 
had a devi e wh ich operated in the same way and produced the same result . 
If the claim is valid, defendants are not proved to have infringed ft. for 
there is no evidence in the record tending to show that the contrivance 
used by the defendants-of a series of pistons fitting into a set of cJ linders 
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means of adjustment descrIbed In the patent. 

The patent of December 11, 1866. N o .  60,441. so far as the second claim 
concerned, which is the one alleged to be infringed. relates to .1 mean 
for manipulating relative adjustment within reasonable limits of the 
series of l opes or chains, whic n are independently attached to the winding' 
drum and to the car of the clevator, so that an equal degree. or very nearly 
equal degree. of tension can be had upon each rope or chain of the series, 
by proper attention or manipulation on t tle part of the party having such 
elevator in charge . "  

The patentee states in his specification that considerations o f  saving in 
the first cost of constrnction render it desirable in many instances to sub· 
stitute for an automatic adjustmcnt of t,he ropes or chains a means fol'" 
adjusting them from time to time. as occasion may rf  quire ; in other words, 
that the means of manipulatory adJustment in the patent No. 60,441 were in
tended as a substitute or alternative means for the aut.omatic a djustment 
described in the patent of May 28, lR61, No. 32 , 141 .  The defendants have 
put into their elevators means of mechanical manipulatory adjust.ment, but 
they do not perform the function described by Tufts as a substitute for the 
automatic adjustment, because the tension on the ropes or chains cannot be 
varied by any manipulation of the nuts.  Owing to the presence of the 
equalizer, the means of automatic adjustment in the defendant's elevator , 
the nuts or the stirrups may be scr,cwed up or down to their fullest extent 
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of novelty of this claim. 
The patent of December 11, 1866, relates to means by which an ele vator is 

80 guided as to prevent the sway thereof, and the noise consequent upon 
contact with tne way. by whIch the elevator Is  guIded , The claIm Is a s  
follows : 

I claim combining the suspended car of an elevator with the ways or ral1s 
which confine it, by means of guides l{ept by sp"tngs constantly in contact 
with said ways or rail s ,  when said guides are so arranged as to be capa ole of 
motion toward and from the rails .  

In the provisional specification, filed April 6, 1 858, i n  the office o f  the Com-
�l�=�ov�� �h;����s �O;rtCf:�i,

t :h���n
di�cri�rc�gl��N f��lr:�:·��¥ �:ato

b�� 
which specification was printed by Eyre & Spottiswo ode. is a clear and 
accurate description. which contatns all the features of this claim . Re� 
iR������s:ifi���i��t
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Complainant's bill dismissed . 
[James B. Robb, for complainants . 
Cau8ten Browne, for defendants . j  

IInproved L i n t  ROOIn Floor. 
John N. Stitt, Sardis, Miss.-This lint floor consists of small rods 

arranged with spaces between, and on joists sufficiently wide to 
spring a little by the weight of persons walking on the lIoor-the 
object being to allow the dust which settles down to the lIoor to 
escape, and thus avoid soiling some of t!J.e cotton which comes in 
contact with the floor. 

Impro ved C ultivator. 
Edward Nauman, Uniontown, Ohio.-The cultivator is supported 

at its front end by a small wheel, wbose position or angle to the 
frame may be changed at will by means of a rod which extends 
back and rests on a notched bar connecting the handles, whereby 
the wheel may be held locked in any desired position, This con
struction enables the plows to be held up to the row of plants, when 
plowing upon inclined ground, by the action of the wheel. 

IInproved Gas Gen erator. 
James C. Mitchell, Lancaster, N. H.-This invention relates to cer

tain improvements iu the manufacture of i lluminating gas, de
signed to utilize any kind of fuel for the production of the gas, and 
applicable to limited manufacture, as for private families, etc. It 
consists in a retort placed within a furnace, or a common stove, if 
desired, and having an airtight door of peculiar construction, and a 
communication direct with the furnace, by means of which con
strdction the gaseous contents of the retort may be drawn into the 
furnace and burned when the airtight dOJr is to , be opened for 
drawing and recharging the retort. It also consists in the peculiar 
construction and arrangement of the tops of the purifiers and an 
airtight door to the retort, and the combination with the feed pipe 
to the gas holder of a ball valve to prevent back pressure, 

Illlp roved Plow. 
Henry Krog, Sr" Washington, Mo.-HIe connecting ends of the 

share landside bar, and seat are welded together, while the outer 
ends of plates on the share and bar are riveted or bolted together. 

I mproved Hoop Fastening. 
William Spalding, Petersburg, Mich.-This consists of a triangular 

plate clip, which covers the outer end of the heop. It has pOints, 
which are passed through the hoop and clinched on the inside. 

Illlproved Saw Setting Device. 
Lewis A. Greely, Elmira, Ohio.-This is a block of steel, on thc 

working side of which is a projecting face, a fulcrum, and a set 
screw, which latter passes through the gage and is turned or grad
uated from tbe back side. The screw may be turned so as to pro
ject more or less, as m a y  be desired, according to the degree of set 
of the teeth. The gage is held against the saw with the band in 
such a man.er that the set screw rests or bears against tb.e saw, and 
the fulcrum against the base of the tooth. The tooth is then bent 
over the fulcrum until the point touches the face, which is accom
plished by means of a hammer and anvil or screw wrench. 

IInproved Means Cor R aising Water Into Railroad 
Tanks. 

Tyree Rodes, Wales Station, Tenn" assignor to himself and T. A 
Atchison, same place.-The invention consists of a grapple attach
ment, which is hinged to the cow catcher beam, and used at either 
side of the locomotive, the grapple taking h old of a wire rope 
stretched on running gear along the track, and operating thereby 
the tank pump, until a post near the end of running gear strikes 
the clamping lever and drops the wire rope. 

Improved Veneer C utting Machin e .  
Curtis 'l'. Fa irchild, Hartfield, N. Y.,  assignor t o  Burrell, Ives & 

Co.-The improvement in tbis machine is a presser roller, arranged 
for adjustment ind ependently of the knife, but feeding along with 
it, It bears upon the log so far above the 5aid knife that, before 
the edge of the part split 011' comes in contact with the knife, and 
is subjected to the lifting force thereof, the said presser roller will 
force the sai d piece down upon the main body of the log so hard 
that it will overcome the force of the knife, and be thereby pre
vented from being forced 011'. 

IInproved Fol ding Seat Cor Horse Cars. 

Cevedra n. Sheldon, New York city.-This consists of an extra 
seat contrived to be carried under the main seat when not required 
for use, and to be readily shifted iuto position for UFe above an d in 
front of the main seat on a jointed and folding stan dard, rising up 
so that it will project from under the main seat between the pas
sengers sitting on it without inconvenience to them. The extra 
seat is so jointed to the top of the standard that it turns up edge
wise at right angles to the longitudinal direction of tbe seat f'lT 
a1l'0rding the necessary freedom to the sitters on the main seat to 
rise up or sit down. The object is to a1l'0rd seats which may be tem
porarily brought into uee when more perS(lns are in the car than 
can be seated on the ordinary seats. 
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Improved Registering Machine. 

Collins M. Cady, Peninsula, Ohio.-A lever has on its end a stub, 
upon which the measure is placed to depress that end of the lever. 
The other end of the lever operates a pawl by means of a connect
ing bar. The tallying mechanism consists of two ratchet wheels, a 
forked plate, an eccentric, a dial, and hands, and a central post, with 
which post the inner ratchet wheel and eccentric and unit haRd 
revolve. The rim of the eccentric bears against the fork, and oscil
lates the plate, and at every revolution of the inner ratchet it throws 
a pawl which is attached to the forked plate into communIcation 
with an outer ratchet wheel, and turns that wheel one tooth. The 
movement of the ratchet is indicated on the dial, one hand for each 
ratchet, one being carried by the central post and the other hand by 
tbe outer ratchet. 

I mproved Rotary Hair Brush . 
William G. Nutsford and William Glasgow, Chicago, lit-The in

vention relates to rotary hair brushes which are operated by hand ; 
and consists in the construction of the frame and parts connected 
therewith, so that the brush has full play as to hight, while it may 
be turned and revolved in any position to be applied to all parts of 
the head. 

IDlproved Log Turner. 
Charles P. McWane, Dublin, Va.-The device consists particularly 

in the arrangement of the rope-winding shaft parallel to the ways 
on which the log carriage travelS, and of the saw shaft at right 
angles thereto, and of the means for connecting the two shafts to 
cause their simultancous rotation. 

Improved Graining Roller. 
William H. Burns, Chicago, lit-The invention consists of a mov

able shoulder of the roller below the flexible transfer belt that is 
stretched by suitable mechanism over shoulder and roller, for the 
purpose of adjusting the circumference of the roller, from shoulder 
edge to stationary roller edge, to the exact width or size of the 
panel. 

Improved HarroW". 
Samuel G . Jones, Moweaqua, Ill . ,  assignor to himself and james 

M. Jacobs, of same place.-The harrow has wings which may be 
swung closer or wider apart, as may be required for different work, 
also spreaders governed by adjustable cross bars. 

Improved Motive PoW"er. 
Phillip B. Greene, Centerville, Iowa.-This invention consists of 

a circular platfor!h fixed to tilt on a center pivot by the weight of a 
horse, and a heavy roller, which he draws around a track at the 
margin of the upper side, to the under side of which platform are 
attached a number of hanging cam plates, which by rising and fall
ing with the platform actuate pawls, which give continuous rotary 
motion to a vertical shaft by means of ' a  ratchet wh@E'1 on it, in 
which the pawls work in succession as the platform is depressed and 
raised. 

Improved Wludndl.: 
Edward Dewald, Coyville, Kan.-The connection of a governor 

with hinged wings produces a continuous adjusting of the same to 
the velocity of the wind, and keeps up a uniform speed of the wheel, 
forming a sensitive self-regulating mechanism for windmills. 

Improvcd SaCety Attachment tor Pocket Books. 
Thaddeus Potter, Jackson, Miss.-Devices are provided whereby 

hooks are swung out and engaged in the lining of the garment, and, 
while thus engaged, guard against, loss or theft of the book. By 
drawing up the slide the hooks are entirely disengaged and the book 
released from the pocket. 

Improved W all Paper Exhibitor. 
William H. Hazzard, Easton, Pa.-This is an improved device fo� 

exhibiting wall paper, which avoids the necessity of constantly un
rolling and roilIng up the rolls of the paper, and the consequent 
injury to it in exhibiting it to customers. 

Improved Weighln!!: Scales. 
Henry M. Weaver, Mansfield, Ohio.-The invention consists in 

the direct application of the platform-carrying and weight-sup
porting knife edges to separate weights of different proportions. 
These weights are jointed by arms and pivot rod, so that the result 
is obtained of allowing the object to be weighed being placed upon 
any part of the platform ;  and also the weights, having to each other 
quicker and slower oscillations, tend to stop each other, and thus 
bring the index sooner to a rest. The casing is provided with an 
adjustable device for setting the index to the zero point of the sta
tionary dial. To one or each of the weights is attached one or 
more smaller weights, which, being adj ustable, can be used to in
crease or decrease the capacity of the scale, and also adapt it to any 
given dIal plate. 

Improved Clasp Cor Uniting Webs oC Cloth Cor 
.J apannlng. 

Benjamin Atha, Newark, N. J.-The two ends to be connected are 
laid across a bar on the side opening into grooves, and pressed 
down at one edge into the grooves at one end of the bar. A key is 
then inserted over them, and driven along to the other end, draw
ing the cloth ahead of it, and securely binding it in. The unfasten
ing is instantly effected by pulling out the key. 

Impro� e d  Horse Hay Fork . 
Thomas M. Edwards, East Hampton, N. Y.-This invention is an 

improvement in the class of horse hay forks wherein the hinged 
prongs are connected with the sliding bar, to which the hoisting 
rope is attached. In the sliding bar is formed a slot, in such a posi
tion that, when the bar is pushed fully down, the end of a spring 
pawl will enter it, and thus lock the bar and stock together. 

Improved C upola Furnace . 
James Blakeney, Springfield, Ohio.-The tweer is composed of 

a circular flat plate, with curved clutes and a covering plate. 
These plates are made in sections of suitable length for convenience 
in handling and for strength, and built into the wall of the cupola, 
the chutes being inclined relatively to the direction in which the 
air is blown into it to arrest the circular motion, and direct it into 
the center of the cupola. A case extends around the cupola, and 
incloses the space in which the air is conducted to the tweer. The 
bottom of this chamber is made a little irregular to form hollows at 
suitable intervals, to cause the metal to flow to escape openings in 
case it overllows through the tweer. The openings will be closed 
with fusible plugs of lead, to be melted out by the molten metal. 

Improved SaCety Seat Cor; Harvesters. 
[ William E. Mattison, New Brunswick, N. J., aSSignor to William 
E. Mattisou and Edwin Gulick, of same place.-This invention is an 
improved safety seat for reapers and mowers, so constructed that, 
should the driver be thrown from or leave his seat, the mechanism 
that drives the cutters will be thrown out of gear, and the cutters 
will cease to vibrate, so as to guard against the danger of his being 
cut by the cutters should he be thrown upon or in front of said 
knives, or should the machine be started while he is in front of 
them. The invention consists in shoulders formed upon, and a foot 
rest attached to, the connecting bar, in combination with the said 
bar, a bent lever, the bar, the seat, the springs, the platform, and 
shifting lever ; and by this construction, the weight of the driver's 
feet will hold the bar locked and the mechanism in gear, even 
should the driver be jolted up from the seat ; but should he be 
thrown from or leave the machine, the slightest jar of the machine 
will throw the cutting mechanism out of gear, 

$ titutifit �mtritau. 
Improved SteaDl C ylind e r  Cor Cotton Press. 

John F. Taylor, Charleston, S. C.-This invention relates to cer
tain improvements in single acting steam cylinders, designed to op
erate the toggle arms of a cotton press ; and it consists in a cylinder 
having at the top, near the end of the stroke of the piston and upon 
the inner periphery, a series of recesses of a greater length than the 
width of the piston ; and also upon the same level a series of holes 
communicating with the outer air, which admit the air to fill the 
space above the piston on the downward stroke, and allow the 
escape of the same upon the upward stroke, the said recesses serv
ing to equalize the steam upon both sides of the piston when the 
latter is upon the same, to break the momentum ; and the air holes, 
being closed when the piston is on the recesses, coliperate with 
said recess to assist in breaking the momentum, by forming in the 
top of the cylinder an air cushion. 

Improved Appar atus Cor Measuring Liquids. 
Emile E. P. Clauso]Jes, Barcelona, Spain.-This invention relates 

to certain improvements in meters or apparatus for measuring 
liquids, also adapted to be used as an engine or force pump. It con
sists of three or more lantern bellows, constructed of thin annular 
disks of metal, which said bellows operate successively upon the 
arms of an elbow lever, so as to cause the end of the main arm or 
central shaft of said lever to revolve in an orbit and operate a valve, 
which renders the action of the apparatus automatic. The top of 
the central shaft is secured by a ball and socket joint, and to the 
top of the same is attached Ii stud which, by engaging with suitable 
gearing, moves the index hand of the registering devices. 

Improved Car Conpllng. 
Belton Mickle, Holly Springs, Miss.-This invention relates to cer

tain impro vements in car couplings ; and it consists in the combina
tio.o o:t;-a gravity catch having a slotted hol e, through which a trans
verse pin passes to support it, and a drawbar having a central lon
gitudinal slot in which the catch swings, and open recesses upon 
each side of said slot, in which the projecting ends of the transverse 
pin are supported. By means of this arrangement, the catch rea
dily adjusts itself to the vibrations of the cars, and may be easily 
and quickly detached when desired. 

Improved Animal Poke. 
Henry Walton, Jesup, Iowa.-This invention relates to certain 

improvements in animal pokes, or devices to be attached to unruly 
cattle to prevent them from breaking through fences, etc. It  con
sists in a bar having at its lower end a ring to be fastened in the 
animal's nose, a nd at the upper end a projecting stem or tongue 
which takes in the fence when the animal attempts to break through, 
and pulls the ring in the nose. The said bar is extended a sufficient 
distance above the animal's head, and is prevented from turning by 
a crossbar resting upon the face, the main longitudinal bar being 
held in position against lateral displacement by rings which pass 
over the horns, and are attached to said bar by adjustable rods. 

Improved Calendar. 
David J. Miller, Santa Fe, New Mex.-This invention relates to 

certain improvements in calendars ; and it consists in a system of 
movable pegs, in combination with the attachment hereinafter ex
plained, marked and arranged in headings, columns, and rows, the 
whole constructed in a block of wood or other suitable material, 
headed with the year current and divided into twelve divisions, 
each representing and headed with the name of a month, and each 
month divided into seven columns of six pegs, the columns headed 
with the names of the day of the week, and the pegs marked with 
the numbers of the days of the month and :>f the days of the year 
in their order: each date peg having attached to it, on the back or 
immediately adjoining, a sliding slip or piece of metal or other ma
terial also marked, and each being susceptible of bearing also other 
marks or indicators, as of celestial phenomena and other occur
rences capable of easy visible representation. 

Improved C ultivator. 
Gershom Wilkinson, Quincy, Ohio.-By suitable construction, 

should the plows strike an obstruction, the upper ends of the stan
dards will be forced forward, raising a lever and allowing the plows 
to swing hack, so as to pass the obstruction. The plows may be ad
j usted wider apart and closer together by adjusting the positions of 
bars. To the outer bar of each pair is attaJhed a lever, upon which 
is placed a slotted plate. The plates have hooks upon their side 
edges, turned in opposite directions. When the plates are in posi
tion, by loosening the clamping nut they may be raised to support 
the plows farther from the ground, and, by inverting the plate�, 
which brings the other hooks into working position, they may be 
lowered to support the plows at a less distance from the ground. 

Improved Adjustable Sack Hol der. 
Henry W. Clark, Red Bluff, Cal.- A slotted upright has cleats on 

the back, flush with the sides of the slot. An arm adjustable on the 
upright has a spiral spring on its upper side. The under side of an
other arm, constructed and made adjustable in a similar manner, 
rests on the spring. A semicircular metallic spring, attached to the 
lower arm, holds the bag. The arms are adjusted to suit the length 
of the bag, and so that the bottom of the empty bag will nearly 
touch the bed. While the bag is being filled, the weight will bear it 
down to the bed, while the spiral spring will allow the bag to settle. 

Improved Wedge Cor Splitting Rock, etc. 
Thomas Cosbey, Fort Scott, Kan.-This invention consists of a 

metal wedge, whereof the middle portion is hollow or open from one 
of the tapered sides to the other, to dispense with certain portions 
of the metal of a solid wedge which are not needed, and thus to 
econOIDlze in the cost. The object is also to make the device lighter 
and more convenient to handle ; and also to provide a hole by which 
it can be grasped by the fingers or by hooks when it has falien into 
a deep cleft of a log or rock, from which it is very difficult to re
move a solid wedge. 

Im proved HarroW". 
Adolphus W. Davis, D wight, III.-Tbis i tnproved harrow is so con

structed as to adjust itselI to uneven ground, and it will allow either 
of its sections to be raised from the ground without affecting the 
others. 

Improved Process oC ilIaking Imitation Woods. 
George V. Hann, New York city.-This is a process of making 

imitation woods by first graining a surface with a mixture of acetic 
acid, logwood, and iron oxide, and then staining with a mixture of 
shellac, alcohol, logwood, and red sanders. 
Improved Convertible Rocking Ch air and SW"lng. 

Sigmund Feust, New York city.-This invention consists of a 
chair with hinged rocker and leg sections, which are capable of 
being rigidly applied as rockers for a chair or as side arms for a 
swing seat. Below the hinged seat of the chair is a box for the 
reception of the suspension cords attached to the frame of the 
chair, they being stored in such a manner within the receptacle as 
not to prevent the closing of the seat. 

Improved Bed L o unge. 
Abraham Morris, New York city.-This relates to an improved 

bed lounge, which is provided with a side or guard rail and legs, 
that are, simultaneously with the opening or folding of the section, 
carried into the required position. The invention consists of a 
side or guard rail pivoted to the extended legs swinging therewith. 
The guard rail supports also, by guide groove in connection with. a 
face strip of the main head piece, the detachable head piece of the 
folding sectiou. 
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lD1proved Wrench. 

Thomas F. Dunn, Saccarappa, Me.-This consists in combining 
two or more wrenches, by means of a longitudinal slot, In one. By 
this means, the lever on either of the wrenches is materially in
creased, and when one of the wrenches is placed endwise on the 
nut, the wrench, which is passed through the slot, may be used as a 
handle to obtain leverage. 

IDlproved C ultivator. 
Joseph C. Jenkins, Lebanon, Tenn., assignor to himself and James 

G. Jolley, same place.-This is a combination, with two cultivators 
or gang plows, of a medium coupling, consisting of blocks and a 
pivoted bow. This gives the plows an opportunity to accommodate 
themselves to the movements of the horses, and enables the plow
man readily to turn or lift each frame lateraUy, so as to avoid stone s 
or stumps. 

Improved A dj u stable Handle for HarroW"s. 
Samuel D.  Riegel, Adelphi, Ohio.-This improved handle for har

rows is so constructed that it may be instantly adjusted to enable 
any desired part of the harrow to be raised from the ground to pass 
obstructions, or to clear the harrow of rubbish, and to enable the 
harrow to be held in or to the right or left of the line of draft. 

Improved CODlpound Cor Preserving Fish . 
Henry Sellman, Hoboken, N. J., and Herman Reessing and Julius 

Wolff, New York city.-The fish are preserved and at the same time 
flavored by being packed with a compound of vinegar, allspke, 
pepper, onions, horseradish, bay leaves, cloves, ginger, coriander 
seed, Chili pepper, and capers. 

Improved Button .  
William Hornich, Newark, N. J.-This i n  vention consists o f  a but

ton which is made with a loop-shaped re-enforcing wire, retalned 
by the metallic shellS of the same, for strengthening the fastening 
fabric. 

Improved Door Check. 
Horace B. Church, Jefferson City, Mo.-This invention is an im

provement in that class of door cheCks which are formed of a 
sliding spring bolt and an elastic block secured in a socket in its 
outer end. The socket for the elastic block is separate from the 
sliding bolt, and both are connected together by means of an arm 
which extends downward and holds the socket horizontal. A 
smaller and cheaper bolt and case is thus employed, and the socket 
piece may have any required size of friction surface without 
necessitating any corresponding change in size of the bolt. 

IDlproved Kin g Bolt Cor Wagons. 
William Truax, Hamilton, Mich.-The king bolt is made without 

a head, and is placed in a hole that passes through the axle tree, 
sand board, and bolster. The lower end of the king bolt rests upon 
a plate fitted to the lower side of the axle tree, and secured in place 
by bolts that fasten the sand board to the said axle tree. By this 
construction the king bolt will be held securely in place, and, being 
made with0ut a head, will not wear the bolster and the wagon box. 

Improved Butt.er Package. 
Cevedra B. Sheldon, New York city.-This invention consists of a 

wide hoop-shaped jacket of non-conducting material, pressed on 
the tapering metal body of the package, both for re-enforcing it as 
to strength, so that light thin metal may be used, and for protecting 
the metal from the rays of the sun while the packages are in trans
portation. The bottom is made of stamped sheet metal, and has a 
flange turned up outside of the lowp-r end of the body, serving for 
a strengthening band to the thin substance of the body, also for sol
dering to the body. 

Improved Carbu reter. 
Edward J. Daschbach, Pittsburgh, Pa.-This invention consists ot 

a carbureting chamber surrounded by a feed tank, in which the 
gasoline or other hydrocarbon substance is maintained above the 
feed passage into the carbureter by atmospheric pressure, so thaJ 
a regular automatic feed is obtained by the oil in the carbureter, 
and the carbureter is provided with an inlet pipe projecting below 
the oil inlet. 

Improved WIndmill. 
Jacob D. Christie, Schrallenburg, N. J.-The invention consists of 

the adjustment of a wheel shaft having a hinged supplementary 
vane, on a quadrantal turntable, to any angle with the main vane. 
The wheel is provided with adjustable weights of sliding rods, that 
act on a brake mechanism of the shaft, to change the position of the 
wheel shaft toward the main vane. The separate adjustability of 
the wheel and shaft from the main vane, in connection with the 
regulating mechanism of the wheel, is claimed to give a uniform 
motion and even speed at varying velocity of the wind, and admits, 
also, the exact setting of the mill to the power required for certain 
purposes. 

I mproved Car Coupling • 
John M. Marlin, Willett, Pa.-This consists of pivoted and spring

acted side bars, that are guided by rigid top and bottom drawhead 
bars, to retain on their flanged and con caved front ends the coup
ling pin, until they are forced apart by the entering link, for drop
ping the link for coupling. The link is wider at the central part, to 
prevent its entering too far into the drawhead. 

Impro ved Street Car C ouplIng. 
Heinrich Krliger, J r., New York city.-This is a coupling hook for 

street cars, by which the draft bar and Single tree are supported at 
such hlght that the iniuring or entangling of the legs of the horses 
on the stopping of the car is prevented without changing the point 
and direction of draft. The invention consists of a braced and 
spring-acted lever that is pivoted to supports of the car bottom 
frame, and carried up against the dashboard, so that the coupling 
hook and draft bar are raised with the same while being lowered 
by the strain thereon. 

Improved Shelving Cor Stores. 
Henry T. Bestor, San Francisco, Cal.-In this improved construc_ 

tion of store shelving, the carrying girder is set back, so that the 
front finish comes flush with the front of the supporting posts, to 
allow of metal bars being suspended on the face of the finish for 
the intermediate support of the shelves, and so that covering col
umns may be applied in a simple way to hide the rod. 

IDlproved Car C o u pling-. 
John Q.  A. Young and James D. Young, Cedar MilI, Oregon.

This invention relates to improvements on the car coupling of H. 
E. Smith, patented August 25, 1874. The invention consists of a 
bottom recessed drawhead, with jaw-shaped front end, and of an 
interior horizontally pivoted lower jaw, that lock the enlarged 
head of the coupling pin. A cam on the lateral shaft of the uncoup
ling lever binds on a rear swell of the lower jaw, for securely lock
ing the coupling link, .:the shaft and cam being introduced to the 
cavity of the drawhead by a corresponding side slot. 

Improved Bale Tie. 
Henry J. Wright, Society Hill, S. C.-This invention relates to the 

construction of ties for baling cotton and other arti"les, and con
sists of a tie made of two part8, to one of which the band is attached, 
which lock together and tie the band. 

IDlproved Egg Box. 

Othello Sutphen,Albany, N. Y.-This is a spring-suspended egg box, 
having guide slots, in combination with pivot pins. The pins serve 
as guides and pivots for the different positions of the egg box, so 
that an easy vertical and side motion is allowed to the same. 
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The OhaIrae for InsertWri under thIi8 head til $1 a lAne. 
Metallic Pattern Letters and Figures, to put on 

patterns of castlngs.all slzes .R . W .Knlgh t. Seneca Falls .N. 
Hoadley Portable Engines. R. H. Allen & Co., 

New York,Sole Agents of this best of all patterns. 
Hotchkiss Air Spring Forge Hammer, uest ill the 

market. Prices low. D .  Frisbie & Co . .  New Haven. Ct. 

Speed Indicator, the best-Mail,$2. Agents want
ed .  Samuel Harris & co . ,  45 Desplalne s St . ,  Chlcago,Ill . 

Fine Tools-Book Free. Jackson & Tyler, Balti
more , Md. 

25 per cen t extra power guaranteed to owners of 
Steam Engines, or an equal saving of fuel , by applying 
Ransom' s  Syphon Condenser . T. Sault, Consnlting En
gineer, General Agent , New Haven. Conn. 

The Pittsburg (Pa.) Leader says ; " The firm of 
Geo . P .  Rowell & Co. Is the largest and best Ad vertlslng 
Agency In tbe United States , and we can cheerfully re
commend It to the attention of those who desire to ad
vertise their business scientifically and systematically In 
such a way j that i8, to secure the largest amount of pub
liCity for the least expenditure of money. " 

Machinists wishing to make their own Tools in 
dull times, can get castings from the patterns of E. & A. 
Betts , Tool Builders , Wilmington, Del . 

A young man wishes to locate himself in a west
ern town, to carry on the machine business j has a good 
stock of patterns and machinery on hand . Information 
solicited .  Address F . ,  Lock Box 2248, New Haven, Ct. 

For Sale-Two fine Drilling and one Milling Ma
chines . F .  Myers, 209 Center St . ,  New York . 

Brass Gear Wheels, for Models, &c., on hand and 
made to order, by D. Gilbert & Son, 212 Chester St. , Phil
adelphia , Pa. (List free . )  

Sure cure for Slipping Belts-Sutton's patent 
Pulley Cover Is warranted to do double the work before 
the belt will Slip . See Sci . Am. J une 21st, 1873, P. 389. 
Circulars free .  J. W. Sutton, 95 Liberty St. , New York . 

Cider Wine Mill and Press complete for $10. Sent 
per Express to order. Address H. Sells,Vlenns , Ont . ,  Ca. 

Hotchkiss & Drul, West Meriden, Conn., Foun
drymen and Workers of Sheet Metal . WtlI manufacture 
on royalty Patented articles of merit In their line. Smal! 
Gray Iron Castings made to order. 

Big pay, with little money-American Saw File 
Guide . New Tool . All mechanics use them . 'Manufac
tured by E. Roth & Bro . , New Oxford , Pa. Circular free . 

Scroll Sawyers-If you want the best Jig Saw 
B1ades ,lget them made by A. Coats, IOS Hester St. , N. Y.: 

Boult's Paneling, Moulding and Dovetailing Ma-

�?�no� \!gr��m�l
��e. �i���;' c���dB�°itl�a����t

t ���hs.am-

For best and cheapest Surface Planers and Uni
versal 'Vood Workers, addrees Bentel, Margedant & Co. , 
Hamilton, Ohio. 

Electric Burglar Alarms and Private House An
nunciators ; Call , Servants' &; Stable Bells ; Cheap Teleg. 
Insts ; Batteries of al! kinds . G. W .Stockly , Cleveland,O 

Second Hand Steam Engines, Pumps, a n d  Iron
Working Machinery. Catalogues free. E. E .  Roberts, 
119 Liberty Street, New York . 

Water, Gas, and Steam Goods-New Catalogue 
packed with first order of goods, or mailed on receipt of 
eight stamps .  Bailey, Farrel! & Co. , Pittsburgh, Pa. 

Price only sa.50.-The Tom Thumb Electnc 
Telegraph. A compact working Telegraph Apparatus, 
tor sending messages, making magnets the electric light, 

giving alarms, and various otber purposes. Can be put In 
operation by any lad. Includes battery, key , and wires. 

!if eatly packed and sent to all parts of the world on receipt 

Of prlce_ F. C. BeaCh & Co . •  246 Canal St . •  New York. 

Bolt Headers (both power and foot) and Power 
Hammers a speCialty . Forsalth & Co., Manchester ,N.H. 

For Sale-Large lot second hand Machinists' 
Tools, cheap . Send for list. I. H. Shearman, 45 Cort
andt Street, New York. 

For Tri-nitroglycertn, Mica Blasting Powder, 
Frlctlonal Electric Batteries ,  Electric Fuses, Exploders. 
Gutta Percha Insulated Leading Wires ,  etc . , etc . I etc . ,  
result o f  seven years' experience a t  Hoosac Tunnel. 
address Geo . M. Mowbray ,  North Adams, Mass . 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co. , New Haven Conn. 

"Lehigh"-For informationabout Emery Wheels 
& c . , address L. V. Emery Wheel Co . ,  Welssport, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 

Small ToolS and Gear WbeelS for ModelS. List 
tree. Goodnow '" Wightman . 2S CornhUl. Boston. M .... 

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

Faught's Patent Round Braided Belting-The 
Best thing out-Manufactured oIlly by C. W. Arny, :iOl & 
803 Cherry St . •  Philadelphia. Pa. Send tor Circular. 

Three Second Hand Noms Locomotives, 16 tuns 
each ; 4 ft . 8� Inches gauge, for sale by N. O. '" C. R. R. 
Co • •  New Orleans. La . 

Genuine Concord Axles-Brown,Fishervllle,N.H. 

Temples and Oileans. Draper, Hopedale, Mass. 
For 13, 15, 16 and 18 inch Swing Engine Lathes, 

BOelteSS Star Tool Co . ,  Providence, R. 1. 
Spinning Rings of a Superior Quality-Wbltins

ville Spinning Ring Co . ,  Whltlnsvtlle ,  M .. s .  

For best Presses, Dies, and Frui t  Can Tools, BlISs 
'" WUllams cor. Of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver
blsement . Addresl Union Inn Mills, PIttsburgh, Pa. tor 

I1thograph , &c. 
All Fruit-can Tools, Ferracute W k's,Brldgton,N. J. 

For Solid Emery Wbeels and Machinery, send to the Un.!on Stone Co . ,  Boston, Mass . •  for circular . 

Hydraulic Presses and Jacks, new and second 
hand . Lathes and Machinery for Polishing and Bu1IIng 
Metals . E Lyon 470 Grand Street New York. 

Barry Capping Machine for Canning Establish-
ments . T. R. Baney & v.n, Lockport, N. Y. i 

The " Scientific American " Office, New York, IS 
ntted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers. signals are sent 
to persons In the various departments of the establ1sh

ment. Cheap and etrectlve. Splendid for shops, olllces, 
dweHlngs. Works for any d18tance. Price '6, with good 
Battery. F. C. Beach do Co . ,  246 Canal St . • New York. 

Makers. Bend for free lIlustratea Catalogue. 

J citutifit �tutritau. 

A. K .  B .  will find a recipe for solder for 
gun barrels on p. 353, vol. 21.-R. S. will find that 
galvamzing wrought iron is described on p. 346, 
vol. 31.- A. J. and others �'Till find directions for 
etching on glass on p.  409, vol. 31.-S. J. F. will find 
directions for modeling in illay, wax, etc. ,  on p. 
58, vol. 24.-S. N. will lind directions for making 
gravel walks on p. 50, vol. 32.-R. J. will find direc
tions for filling and polishing black walnut work 
on pp. 315, vol. ilO, and 347, vol. 31. 

(1) W. O. H. says ; A friend claims that, if 
a balloon could be made so as to sustain the press
ure from the outside, and the air were pumped 
out so as to form a vacuum on the inSide, that It 
would rise. I claim that it would not. Wbo is 
right ? A; Your friend. 

(2) A. J. S. says ; Are you aware of any one 
who has ever actually discovered perpetual mo
tion ? If it has not yet been discovered or re
vealed, do you rea!ly believe that perpetual mo
tion, pure and simple, would be of any pecuni
ary advantage to its discoverer ? A. No one has 
ever discovered perpetual motion. You can judge 
of the probability of such a dlscovery if you bear 
in miud that the principle involved is the same as 
when one tries to lift otreself in a tub, by pulling 
at the handles. Some of the perpetual motion in
ventors put cog wheels or levers between their 
hands and the tub handles. But the result is the 
same. It is al ways a perpetual no go. No reward 
has been oifered. 

(3) G. L. L. says ; What use, if any, can be 
made of old photographic collodion ? A. If the 
sol vents have not already evaporated, and the so
lutio n contains no volatile aCids, the ether and al
cohol may be readily removed by subjecting the 
solution to distillation In a glass retort over a wa
ter bath, with a very gentle heat. The solution, 
however, should not be allowed to evaporate to 
dryness. 

(4) H. M. asks ; How c&n I bleach shellac ? 
A. By filtration of the solution over animal char
coal. 

What are the average weights of a cubic inch of 
copper and tin, respecti vely ? A.Copper about 0'32 
lb. ,  tin about 0'217 lb. 

How is the inside area of a cylinder found ? A. 
To find the surface"of a cylinder : ( circumference 
of baseX altitude)+twice the area of base. To find 
solid con tents : Area of baseX altitude. 

(5) A. S. asks ; Is there any solvent besides 
cyanide of potassium, for sulphide of copper ? A. 
The sulphide of copper dissol ves readily in strong 
aqua fortis (nitric acid) on application of heat. 

(6) H. B. C. asks ; What kind of a solution 
should I make to plate with tin, having tin as a 
positive electrode ? A. Electro -metallurgists con
sider the sulphate to be the best solution for this 
purpose ; but the reduction of tin by galvanism 
cannot be considered an advantageous process. 
The best method for tinning metallic surfaces is 
that of immersing them in a bath of molten tin, 
the surface of which is kept free from oxide by 
means of a layer of chloride of ammonium (sal 
ammoniac). An even and reg ular coating of the 
metal is thus obtained speedily and with little 
trouble. 

(7) M. S. asks ; 1. Are the oxygen and hy
drogen, used in stereopticons, dangerous ?  A. 
They are explosive only when mixed and ignited. 
2. or what color are the screens that are used for 
the same purpose ? A. White. 3. Are they paint
ed or varnished ? A. When intended to remain 
stationary, they are occasionally covered with an 
even coating of whiting with a little size. 

(S) C. T. S. asks ; What process will make 
ordinary white quartz crystals, resembling ame
thyst ? A. Take borax 5 parts, saltpeter 5 parts, 
pearl ash or fixed alkaline salt, purified with niter, 
33 parts, pure white sand, cleansed by washing, 57 
parts. First reduce the sand in a glass or flint 
mortar to a fine powder, then add the other ingre
dients and grind them well together. T'J 10 Ibs. of 
the above add 1� ozs. of manganese ' oxide and 1 
drachm of zaifre. Melt in a small clay crucible, 
and cover the surface of the crystal by immer
sion. 

(9) H. asks ; Of what size, and of what 
cheap material, should a hot air b.dloon be made 
to raise a weil\:ht of 150 Ibs. ? A. A closely woven 
variety of ligD.t cambric is best for this purpose. 
It is not customary (where the proper material is 
used) in this style of balloon to use any varnish 
whatever. If the case requires it, however, it light 
solution of boiled linseed oil in turpentine may 
be used. 

(10) G. W. N. asks ; Which is the positive 
pole and which the negative, in a battery ? A. In 
all forms of battery, the binding screw attached 
to the zinc plate is always negative, and the con
nection of the opposing element, whether it be 
copper, carbon, or platinum,is always positive. If 
a small mariner's compass be placed immediately 
under a copper wire running north and south, 
(that is, parallel with the needle of the compass 
when in a state of rest and not subject to any dis
turbing influence), over which a current is paSSing 
from north to south, the needle of the instrument 
will immediately be deflected, its north pole mov
inll' to the east, and its south pole to the west. If 
the current be reversed, the needle will move in 
the opposite direction. 

There is a boat fastened to a dock by a rope. P. 
says that a man staudmg iu the boat will not be 
obliged to exert so much force to pull the boat to 
the dock, as one who stands in the dock and pulls 
the boat toward him. N. says the man wa! have 
to exert the same amount of force in both cases 
Wbo is right? A. N. 

(11) D. A. C. asks ; Is there an agent which 
will bleach or clarify, by burning or fumigation, 
vegetable substances ? I want an agent that wil l 
bleach tobacco in the process of curing or drying 
the pla"t. Sulphur will do it to a certam extent, 
but it imparts an odor which injures its market 
value. A. Tobacco may be readily bleached by 
means of either sulphurous acid or chlorine ; but 
in the operation it undergoes a partial decomposi
tion, new salts being formed. This destroys the 
properties for which the tobacco is most valued. 

(12) J. H. L. asks ; For some time past I 
have been trying to bleach what is called cera de 
Campeche, a wax made by a large bee near the Pa
cific coast in the neighborhood of AuUan ; it is of 
a dark yellow color and a strong smel l ; it becomes 
quite soft and sticky by working with the hands. 
How can I do this ' A. Beeswax may be bleached 
by nitric acid ; but chlorine, though :t destroys the 
color, cannot be employed for tbis purpose with 
advantage, for it was observed by Gay Lussac that 
a substitution of chlorine for a portion of the hy
drogen occurs under these circumstances. When 
candles made from such wax are burned, irritatmg 
vapors of hydrochloric acid arc evolved. Bees
wax has been commonly bleached by exposing it 
in thin layers to the action of sunlight for some 
time. Try the action of a solution of chlorine gas 
in water, or, what is perhaps less objectionable, a 
solution of chloride of lime (bleaching powder). 

(13)  A. P. asks ; Is there any magnetic 
needle or other instrument that will show where to 
dig for water, and where springs exist ? A. There 
is no such instrument in existence. 

(14) C. K .asks ; Wh,.t degree of heat is acted 
upon and absorbed by a liquid, such as an oxyhy
drocarbon oil,contalned in an iron or copper vessel 
of about equal width to its depth, heated by live 
steam of about 40 Ibs. pressure ? A. As you fail to 
state the particular oil in question, we cannot give 
you its specific heat. The temperature of the oil 
would, in no case, be higher than the steam or hot 
watH surrounding the vessel containing it. Whe
ther the oil vessel were completely or only in part 
filled with the oil, the conditions being the same in 
both cases, the temperature would eventually 
mark nearly the same degree, altbough in the for
mer case the expenditure of a larger amount of 
fuel would be required to accOiDplish such a re
sult. 

(15) J. E. H. asks ; Is there any known way 
by which skippers in smoked meat can be de
stroyed without injury to the meat ? A. Try th e 
action of a small quantity of the iodate of calci
um or salicylic acid. 

(16) 'f. W. C. says ; I have a friend who 
uses a process in which a quantity of water must 
be maintained at a temperature,near to but al ways 
above the freezing point. To procure tbis he uses 
considerable quantities of Ice. Could the same ef
fect oe economically produced by the Carre freez
ing apparatu8 ? A. Yes. 

(17) A. B. C. and others ask ; Which wheel 
of a truck slips in going around a curve, the in
side or the outside one ? A. This question is fre
quently asked by our correspondents, and is very 
fully answered by a writer in the Rai/1'oad Gazette 
as follows : That wheel will slip on which the 
pressure is the least. For a single truck with an 
equally distributed load, other things beiNg equal, 
on a flat track (that is, one in which tbere is no 
super-elevation of the outer rail),  the inside wheel 
will slip, for the following reasons : 1. Because the 
direction of the resultant of the weight and of the 
centrifugal force is m,)re in the direction of the 
outer than of the inner wheel. 3. Because, on ac
count of the parallelism of the axles and the play 
allowed the wheels, the flanges of the latter are 
against the outer rail and away from the inner one 
in the passage around the curve, and this is true 
wkatever may be the speed. This brings the point 
of application of the resultant (corresponding to 
the l oaded point on a beam) nearer the outer than 
the inner bearing. On a curve, the outer rail of 
which has been elevated for a given speed, at this 
speed the resultant above mentioned Is perpendi
cular to the plane of the railS, and hence at that 
particular speed the first of these causes is inope
rative, while the second, remaining in force, causes 
the inner wheel to slip as before. At any higher 
speed, the first cause again comes into play, and al
lows the inner wheel still greater facility for slip
ping, and the more so the higher the speed. On 
the other hand, for a speed less than that for 
which the rail was ele'l'ated, the centrifugal force, 
being diminished, brings the resultant more in the 
direction of the inner rail than before, and at some 
speed would make its direction such as to exactly 
counteract the eifect of the second cause, and 
would thus render the wheels equally liable to 
slip. At less speeds the outer wheel would slip. 
In the case of a long train, the wheels at the ends 
are nearly in the condition of those of a single 
truck, while t hose near the middle, being drawn 
to the inner rail by the action of the forwaI d and 
rear portions of the train, will sooner come into a 
condition In which the outer [wheels will slip. In 
thiS, the coning of the wheels has been considered 
as a part of the elevation of the outer rail, either 
increasing or diminishing it as the flanges press 
against the outer or the inner rail. 

(lS) W. X. says ; I have two t inch pipe�, 
one glass and the other lead , which I wish to unite 
so that the joint will be neat and bear the pressure 
of a column of water fifteen feet in bight. In 
what way can they be best united ? A. Use as a 
solder the following alloy, which fuses below the 
boiling pomt of water ; Bismuth 2 parts, lead 1 
part, tin 1 part. 

(19) E. J. F. says ; How can I cut fine edg
Ings on paper, such as the borders on valentines or 
bouquet papers ? A. These borders are stamped 
by a die cut in metal. 

(20) H. P. O. asks ; Please give me recips 
for good and permanent red and black dyes wero 
which I can dye cotton and linen thread ? A. ithF 

red, use cochineal, lac dye, madder, or logwood 
with a tin mordant. For black, use logwood or 
galls with an iron mordant. 

How can metal be cemented to glass ? A. See p .  
27,  v o l  30. 

(21) C. A. F. asks ; How can a silk fish line 
be made waterproof ? A. Take 2 parts boiled oil, 
1 part gold size, mix, shake well, and it is rAady for 
use. Apply with a piece of lIannel, let dry thor
oughly, and apply another coat. Use 3 coats in 
all. 

(22) C. S. W. asks ; What is the best way 
of preparing starch for use on linen collars, etc. ? 
A. Wheat starch is generally considered the best. 
It is made as follows : Steep wheat flour in water 
for a week, dra w the liquor oif, and wash tbe resi
due on a sieve ; drain in perforated boxes, cut up 
into lumps, and dry in the air or on a stove. 

(23) J. D. says ; Please give me a recipe for 
wax for tracing designs in hair lines on zinc with a 
pen, which will protect the zi�c from acid used to 
etch the design on the metal ? A. If you use ni
tric acid, try a mixture of equal parts of asphal
tum, Burgundy pitch, and bbeswax ; melt tbem 
in an earthen pipkin, stir well, and pour into cold 
water. Use warm. 

(24) A. L. H. asks ; V\ hat is a good method 
of cleaning tin, copper, brass, etc., without scratch
ing the same ? A. On tin, use potash lye and rub 
with a hard substance. On copper and brass, IDle 
spilit of tar. 

(25) C. E. G. s .ys ; I claim, in arguing the 
merits of the K'lely motor, that water is a spent 
substance, and cannot again produce power unless 
the equivalent is laid out on it. A. You are right. 

(26) V. H. says ; 1. On p. 74, vol. 2S, you 
give correspondent K. W. a varnish f:>r photo pa
per trays, consisting of a mixture of petroleum 
naphtha and paraffin. Can the varnish be applied 
to wooden trays ?  A. Yes. 2. How many parts of 
each ingredient should be used ? A. Put in paraf
fin t ill the pet.roleum naphtha will dissolve n o  
more. 

(27) W. U. asks ; What are the rules for 
calculating the per mutations and combinations of 
numbers ? A. The number of permutations of n 
things=IX2X3, etc., X (n -1) Xn. The number of 
arrangements of m things, taken n in a set, = m X  
( m  -1) X (m -2)etc. X (m -n+l). T h e  number o f  
combinations o f  m things, taken n in a set= 

m X (m-lI X (m -2) etc. X(m -n+1) 

lX2X3, etc. X (n -l) xn. 

(2S) L. H. R. says ; I wish to know whether 
the following conjectures are probahle : SCientists, 
in giving the hights of mountains, clouds, bal
loons, etc., say t hey are so many miles above the 
level of the sea. Is the level of the sea the same 
all over the surface of the earth ? Is the surface 
of the ocean at each part of the globe at the same 
distance from tbe center of the earth ? I think it 
would be so if there were no revolution of the 
earth around its axis ; but since there is, the cen
trif!lgal force thereby produced would calise the 
looser particles (water) of the earth to be heaped 
up at tbe equator, making the level of the ocean 
at this part bigher than at parts north and south 
of it. And fu rtber, in my opinion, the water 
would not only accumUlate here, but would at' 
mulate in proportion to its quantity or mass there· 
by making the Pacific Ocean of higher Ie, , than 
the Atlantic. [s this actually the case ? A. If 
you measure the hight of the sea level by its dis
tance from the earth's center, it is not the same 
everywhere, bu t is higher under the equator and 
lower at the poles. This is called the flattening of 
the earth, and is, in round numbers, lf�Ti' which 
means that the polar axis is lfhx8,OOO, or about 26, 
miles shorter than the equatorial diameter there
fOl e the ocean's surface at the equator is 13 miles 
higher than at the poles, and the lIIississippi river 
rune, in a certain sense, actually up hill. The hight 
of the mountaIns is always estimated from the 
nearest sea level. There are, besides this, other ir
regularities in the ocean level, of which we have 
treated elsewhere in this issue. 

(29) J. C. W. asks ; 1 .  If any OM will look 
steadily for a short time at such an anemometer 
as is used by the United States Signal Corps, con
sisting essentially of hollow hemispheres, and will 
notice the direction in which the cups revolve, he 
may after a time apparently see the motion re
versed, and the cups going in a direction exactly 
contrary to that in which they really move. A 
good position to take with reference to the ane
mometer is about 50 yards from it, and n early up 
to the level or horizontal plane in which it moves. 
No doubt others ha ve noticed the deception, as it 
is very apparent when once observed. A little 
perseverance in the effort may perHaps be neces
sary at first in order to perceive the change as it 
seems to be. A. This optical delusion has been 
often observed, and is simply caused be the diffi
culty of deciding which balls are the nearer. If 
we take the further oif for the nearer, the motion 
of course appears reversed. The same thing may 
be observed in some windmills, when looked at by 
the edge of the arms. 2. Another illusion may be 
produced by a very simple experiment as follows 
Procure a rou nd papE:r box about two cr three 
inches in diameter, and, if its bottom does not 
bulge upward in the center, make it do so by 
preSSing it in with the thumbs. Any sized ronnd 
box of almost any material that is not affected by 
meroury will doubtless answer the purpose, but 
the kind mentioned is easily procured in the form 
of a large pill box or a collar box. After pressing 
the bottom inwards, as directed, pour into the box 
about one ounce weight of clean bright quicksil
ver,and give th e box and contents a rotary motion 
until the quicksilver revolves rapidly around the 
circumference of the box in the depreSSion cau8ed 
by the convexity of the bottom and its junction 
with the perpendicular walls of the box. It is 
best to lay the box flat on a horizontal table while 
rotating it; and when the quicksilver seems to be 
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a revolving ring of liquid metal, let tbe box rest 
and watcb tbe motion as tbe metal subsides. If 
tbere is about enough quick,i1ver to makc a com
plete ring of tbe size of a goose quill  (no precision 
needed) ,  tbe liquid metal will seem obviously mov
ng in a direction exactly opposite to its real 

course so as to deceive almost any bebolder. Tbe 
effect is due to tbe wavy motion of tbe quicksilver. 
A. The observation tbat tbe waves in mercury, 
vben running in a rough channel, will propagate 
n a direction opposite to the current has been 

made before, but your simple manner of illustra
ting it deserves commendation. 

(30) C. C. K. asks : Is there a south polar 
star similar to the north polar star ? A.  The north 
polar star in tbe Little Bear is not exactly over the 
north pole, but at a small distance. At the south 
pole the nearest star is 10° furtber off, and is in the 
constellation Hydra. 

How do explorers tell tbe higbts of mountams ? 
A Explorers as well as aeronauts measure the 
hights of mountains by means of the barometer, 
wbich gives tolerably reliable indications, as the 
air pressure decreases with the hight we ascend. 
Yonr way of telling the bight of clouds would be 
good if you only were sure that tbe cloud you see 
is the one from wbich the rain descends. 

(31) M. H. R. says :  It is a common obser
vation among country people that a new moon is 
a wet or a dry one, according to tbe upright or 
borizontal position of its borns, and also tbat the 
moon affects the weather by I ts rising fartber 
north or south than usual. Are not all of the 
cbanges of tbe moon, as to position in regard to 
itself or tbe eartb, subject to a natural and, gener
ally speaking, unerring law ? A. The position of 
tbe borns of the moon depends on tbe relative po

ition of moon and sun : if immediately after tbe 
noon, she sho ws herself vertically above tbe set
ting sun, tbe borns w ill be upright ; if sou thward 
of the sun, the noms will be m i)re nearly borizon
tal. Tbat the meon affects tbe weather, cansing 
an atmospheric tide wave as well as an ocean one, 
s undoubted ; but the " unerring law " has not 

yet been discovered. Let us bope that the contin
ued labors of the Weather Bureau will in time 

solve this problem, which is quite compl ex.  The 
course of the moon is repeated, eclipses and all, 
ever" 21 years ; but we bave not tbe same weather 
e'-ery 21 years, whicb sbo ws tbat other influences 
bave to be taken in account, whicb observations 
n the future may reveal. to us. 

(32) J. H. asks : Can anything be added to 
ink made from nutgalls and sulphate of iron that 
WIll cause it to be black when first used, without 
injury to it ? A. Try an addition of logwood. 

(33) S. L. L. asks : Has the name carboni� 
acid recently been changed to carbonic dioxide ? 

If so, why ? A. Carbonic oxide is tbe compound 
formed by the combination of carbon witb one 
equivalent of oxygen (CO). Carbonic acid is car
bon in combination with two equivalents of oxy
gen (Cu.,. The former is sometimils called the 
monoxide, and the latter tbe dioxide, of carbon. 

(34) C. P. asks : I want to know the cheap
est and simplest apparatus for compressing air In 
a receptacle of two quarts capacity. I would like 
to get the density of five or six atmospheres. A. 
Use an air pump. 

(35) J. S. asks : Will paper keep a number 
of years, free from damage, even if placed in an 
excessively damp and dark hole, i f  it be inclosed 
in an airtight lead or glass case ? A. If the paper 
be placed in a perfectly dry glass vessel, wbich is 
afterward hermetically sealed, it will be preserved 
indefinitely, or as long as tbe glass envelope re
mains intact. 

(36) J.  A. asks : Can I use a tin baking pan 
for It pbotographing bathing sink without injury 
to the chemicals ? A. No. 

(37) H. M. asks : Does the sun's heat 
shrink or expand seasoned wood ? A. The expan
sion of the woody fihers by heat is more tban 
oou nterhalanced by the shrinkage due to the con
sequent evaporation of the moisture and otber 
bodies in the sap cells, therefore the wood, as a 
whole, shrinks. 

(38) E. T. D. asks : Which is the most cer 
tain and quickest mode of discbarging colors from 
cotton prints and delaines ? A ,  Use chloride of 
lime. 

(39) N. A. B. a8ks : How can I determin e 
tbe electromotive force of a galvanic battery? 
A. To one not familiar with tbe science of electri
cal measurements, such determinations may be 
somewbat problematical. The following method 
of Poggendorff's, for the measurement of electro
motive force, is perhaps tbe simplest and most 
comprehensive. In this method the more power
ful battery, E, is j oined up in circuit with a resist
ance coil, 'I"; and the other battery,E',and a galvan
ometer are connected to the same coil,so that bot\! 
batteries send a current through r in the same di
rection ; by increasing the resistance of r it is easy 
either to make the current of E overpower that of 
E', or to obtain such an eqUilibrium that E sball 
remain inactive, and no current pass through the 
galvanometer in eitber direction. When this is ef
fected, we bave the following ratio : As the total 
resistance of E and r is to tbe resistance of r, so is 
the electromotive force of E to that of E', or E'= 

r 
E XE"-tr. 

C:m metallic silver be obtained by heating the 
nitrate in a crucible ? A. Yes, by the addition of 
a small quantity of borax and resin. 

(40) S. R. A. says, in answer to correspond
ents who ask how to destroy ants : Take a paste
board box with a good lid, so that it can be made 
aark ; cut a small bole near the bottom, put in 
about two tablespoonfuls of sugar, and set it away 

j n some dark corner of the cupboard. Allow it to 
r emain two or tbree days ; take a quantity of hot 
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water in a disb pan. You can guess the rest. Re
peat the process until the supply of ants is ex 
bausted. Tbe same bait will last all the summer· 
Allow the ants to run out at the hole they entered, 

and then knock them off by striking the box, with 
tbe baud, a quick light blow. 

(41) J. E. A. s�ys, in answer to several cor 
respondents : The reason why the screws now in 
use do not utilize the power Is because the pitch 
of tbe screw doubles from the outside in nearing 
tbe shaft balf way. If you turn a thread upon a 
rod a little more than half the altitude deep, then 
turn it down to one bai t tbe diameter, the pitch 
will be twice what it was before. If the pitch of 
tbe blades of a screw be at a greater angle than 78 
of a circle, or 45°, it would i mpede its revolution. 
If a screw be 24 feet in diameter and the pitch 45° 
from the outside, then it would be an entIre loss 
of power ; if 22�0, there would be loss at all but 
the outside 6 feet. By setting the pitch in the in
side or nearest the shaft, and twisting the blade 
from the outside to the required pit�b, there would 
be no loss of power. Anotber principle is that 
the revolution of the screw and the pressure of 
tbe blades against the water would causa the wa
ter to How away from the end of the blade ; this 
would cause the screw to fall back, and not bold 
wbat it would naturally gain. This can be easily 
remedied by having the blade of full widtb at the 
end, and turning it over a few inches, making a 
rim on tbe back side of the blade: the water will 
then only flow away backwards from the side, as it 
sbould do. 

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

A. M. S.-No. 3 is a tannate of gelatin, and will 
doubtless answer all your requirements. It is 
probably made by steeping sheet gelatin in a solu
tion of tannin, and then subjecting it to pressure. 
-F. W. P.-It is mica. 

J. G. H. asks : How is the pretty imitation 
of pearl In ladies' dress buttons and parasol handles 
produced on tin or other metallic sbeeting ?-E.M. 
asks : How is a dry or magic shampooing powder 
made ?-C. M. K. asks : Are the trimmings called 
Hamb ,ug edgings made by macbinery or by band? 

COMMUNICATIONS RECEIVED. 

Tbe Editor of the SCIENTIFIC AMERICAN ac
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjects : 

On tbe Keely Motor. By W. J. J. 
On the Spider's Web. By T. H.  
On a Glass Oil Can. By A. B. 
On Western Lands and Emigration. lly T. E .  L. 
On Keely Transactions. By G. H. 
On Boiler Incrustations. By B. B. S. 
On FIshing Sinkers. By P. B. T. 
On Large and Small Axles. By T. W. P. 
On G old Coinage. By J. R. 
On Bee Culture. By L. E. C. 

Also inquiries and answers from the following : 
J. M. s . -.J .  C . -W . A. C . -F . W. D ,-G . A .  D . -M. E .  
-R. A .  C . -J .  S . C . -K . W .  C . -J . W .  M . - G .  R .  B . 
F . N .  lIL -D . P .  H . 

HINTS TO CORRESPONDENTS. 

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

Enquiries relating to patents, or to tbe patenta
@ility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as i� would fill half of our paper to print tbem all; 
bu t we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells a self·registering device for 
indicating the flow of water over a weir ? Who 
sells books on aeronautics ?  Who sells dri ve well 
tubes ? Whose is the best ice·making process ? 
Whose is the best burglar alarm ? Who sells lamp 
cbimney cleaners ? Who makes the best rock 
drills ? Wbere can steatite (soapstone) be bought ? '  
All such personal inquiries are printed, a s  will 
be observed, in the column of " Business and 
Personal,"  wbich is specially set apart for that 
purpose, subject to the charge mentioned at the 
head of tbat column. Almost any desired infor
mation can in this way be expeditiously obtained. 
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Letter. Fatenl or tbe United Stale. were 
Granted In Ibe Week enelln. 

August 10, 1875. 
ARB EACH BEARING T-HAT DAD. 

(Thos. marked (r) are reissued patents . l  

Animal clipper , T .  L .  Phipps . . . . . . . . . . . . . . . . . . . . . . .  166 , 631 
Ash chute. J. P. Schweikert . . . . . . . . . . . . . . . . . . . . . . .  166,637 
Auger hollow. A. A. Wood . . . . . . . . . . . . . . . . .  166 , 673, 166,�74 
Awning ,  F. C . Lussenhop . • . . . . . . . . . . . . . . . . . . . . . . . . .  166, 618 
Bale tie ,  H. B. Jones . .  . . . . . . . . .  . . . . .  • . . . . . . . . . . . 166 , 614 
Bale tie, A. A. Szabo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 652 
Bale tie clamp, H. Z .  young . . . . . . . .  . . . . . . . . . . . .  166, 491 
Baling hay , cotton, etc . , J. 111. Seymour . . . . . . . . . .  166, 640 
Bed bottom, T. L. Odell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 545 
Bed bottom. C .  V .  B .  Reeder . . . . . . . . . . . . . . . . . . . . . .  166,634 
Bedstead, sofa, S. Squires . • • • . . . . . . . .  , . . . . . . . . . . . . • •  166 , 566 
Bed coupllng , J .  Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,457 
Belt shifter, J. D. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 .464 
Bnge water valve for ships, J .  W. Hughes . . . . . . . .  166,526 
Bird cage, A. L. Edwards . . . . . . . . . . . • . . . . . . .  166, 595 , 166, 596 
Boot and sho e ,  Meyer & Freiburg . . . . . . . . . . • • . . . . . .  166, 621 
Boot ileel , A . A. Danforth . . . . . . . . . . . . . . . . . . . . . . . . . .  166,507 

Boot, inner sole, A. Van Wagenen . . . . . . . . . . . . . . . . .  166 , 664 : Paper pulp, molding, B. F. Barker . . . . . . . . . . . . . . . .  166,447 
Boot leather tip , A. Van Wa.genen . . . . . . . . . . . . . . . . . 16� . 658 : Pavement, concrete. Thormann & 13rumshagen . . . 166 ,486 
Boot s(,rap protector, H. P .  Osborne . . . . . . . . . . . ' . .  166 , 547 Pin, safety, A. Shedlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 481 
Boot, wooden soled,  M. J. S. Falcon . . . . . . . . . . . . . . . 166, 517 Pinchers, wire barb, Dobbs and Booth . . . . . . . . . . . . 166, 511 
Boot. rubber, I .  F. WllIiams . . . . . . . . . . . . . . . . . . . . . . .  166 ,669 Pipe,  etc . , welding, M .  Blakey . . . . . . . . . . . . • . . . . . . . .  166,44 
Boot tree,  Cass & Rankin . . . . . . . . . . . . . . . . . . . • . . . . . . .  166,499 Pipes, pressure regulator for water, F. Steele • . •  166, 56 
Boots, sewing on soles of, T. J . & M. C. Denne . •  166 , 509 Piping, steam and wate r ,  J. H. MlIIs (1') . • • • • • . • • 6 , 591 
Box scraper, G .  Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 540 Plankl,ng clamp, J. Hastings . . . . . . . . . . . . . . . . . . . . . . . .  166 , 524 Brake pipe coupllng,G . Westinghouse, Jr . . . . . . . . .  166 , 489 Plow, T. M. Brous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 586 Brick machine, A. Morand . . . . . . . . . • • . . . . . . . . . . . . . . 1 66 , 544 Plow, gang, D. A. Manuel . . . , . . . . . . . . . . . . . . . . . . . .  166, 53 
Bridle bit, L. F. J udd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  166 , 615 Press cigar mold J Simpson 166 643 
Brush, S. A. lIfiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 542 Print;ng press . Co

'
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·
& Fosket : : : : · : : : : : : : : : : : :  : : : :  166 :67 

Brush, M. E. Hawkins. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 607 Propeller, screw, L .  C. & G. F. Cary . . . . . . . . . . . . . .  166 ,49 
Burner, gas. P .  F . Jonte. , . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 531 Pump ,  T. Butler . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 49 
�urner, lamp, A .  Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 493 Railway signals, electric, D. Ronsseau . .. . 1 66 , 557 , 166 , 559 

nrner, lamp, S. R .. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . 166 , 670 Railway signal circ uit closer, D . Rousseau . . . . . . . . 166 , 558 Burner, refuse, SmIth & Walker . . . . . . . . . . . . . . . . . . . 1 66 , 650 Railway switch, Gill & Beisel . . . . . . . . . . . . . . . . . . . . . .  166 , 604 �utton, sleeve, J .  G. Missimer . . . . . . . . . . . . • . . . . . . . •  166 . 543 RaHway switch, street, A. L . Johnson . . . . . . . . . . . . .  166 , 530 Can , milk , Hawley & Mead . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 525 Railway tanks, raising water into , T. Rodes . . . . . . 166 , 55 Can seaming machine,  L. C. Beardsley (r). . . . . . . . .  6 , 582 Railways, lubricating, O'SUllivan & Murphy . . . . . .  166 , 54 
Can, sheet metal. L. C. Beardsley (r) . . . . . . . . . . . . . . . 6 , 583 Ranways, permanent way for , R. E. Nichols . . . . .  166 , 62 Can ,  tra�eIlln�. A. A. Gervais . . . . . . . . . . . . . . . . . . . . .  166, 520 Refrigerator, R. Loud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 46 CandlestICk I '1 .  swa�n . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . .  166 , 651 Sash cord fasteller, J .  F .  Collins . . . . . . . . . . . . . . . . . . .  166 , 50 
Car axle l�bricator, C. D. Flynt . . . . . . . . . . . . . . . . . . . . 166 , 600 Sash fastener, J . Thorman . . . . . . . . . . . . . . . . . . . . . .  166 , 48 Car couplmg, H . C. Hunt: . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 ,463 Saw setting device, L. A . Greely . . . . . . . . . . . . . . . . . . .  166,52 Car couplmg, J . lIL lIfarlm . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 537 Sawing machine , Frey & Eichholtz (r) . . . .  . . . . . . . 6 , 58 �ar coupl�ng, B. Mickle . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , �22 Scales , letter, A . Turnbull . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 56 ()ar coupl�ng,  J . Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 66. 563 Scales, weighi ng ,  H. C. Wingate . . . . . . . . . . . . . . . . . . .  166 , 57 Car couplmg, street, H. Kruger, Jr . . . . . . . . . . . . . . . . 1f6 , 533 Seed dropper, bean and pumpkin, E. Sears . . . . . . . .  166 , 63 Car seats, head rest for, T .  E dwards . . . . . . . . . . . . . . . 1� ,�55 Separator, grain , A. 'V. Gray . . . . . . . . . . . . . . . . . . . . . . 166 ,45 Carburet�r, E .  J. Daschbach . ; . . . . . . . . . . . . . . . . . . .  166 ,�08 Separator, grain, A. 'V . K endrick . . . . . . . . . . . . . . . . . .  166 , 5:-3' carbure�lllg apoal'atus, C. M. Gearing . . . . . . . . . . . . .  1�6 , €�2 Sewing machine quilter, N. Barnum . . . . . . . . . . . . . 166 ,44 �ard.CYhnde.rs , cleaning, H. Spaulding . . . . . . . . . .  166 , 565 Sewing machine trimmer, etc . ,1V , A . Springer (r) 6 , 59 CardlOg engme, wool , A. H. Woodbury . . . . . . . . . . .  166 , 578 Shawl holder, F. Mehlberg . . . . . . . . . . . . . . . . . . . . , . J 66 , 47 �arding condensing mechani.m. lI!. A. Furbush .. 166, 601 Sheet metal, shearing, Clark & Kittredge . . . . . . . . .  166 , 58 Car�iage, R. L .  Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 546 Ships, bilge water valve for, J. W. Hughes . . . . . .  166 , 52 Cham lInks. welding, B. Hershey (r) . .  . . .  . .  . . . . . .  6 , 589 Shirt b s m J C C 166 "8 Chair, H. Reupke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166, 555 Shoe fa�t; · ' . :1 t

o�m�v · · · w · · · · · · · · ·i66
·66i · 

166 '�62 Chair seat, nursery, S. S. Newton . . . . . . . . . . . . . . . . . . 166 , 474 Shoe tl  �l;; na�s rIp • . an agenen. , , 
166

'
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Chair, ship ' s.  D. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 628 Slate f:;me
' fn
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522 Cheese press ,  Dolph & Smith . . . . . . . . . . . . . . . . . . . . . . . 166 , 512 Sleigh bell 'G W 
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521 Chuck and centerer, J . R .  Mason . . . . . . . . • . . . . . . . . . .  166 ,538 Sm oke tl e
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u an< ea ng rum, . . oug ton . . .  , gar o� , . c ens e n . . . . . . . . .  . . . . . .  . . . . . . . . . . .  

. ' Snow plow, A. IT . Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 649 Cigar bUIlding machi�e. N. Du Brul . .  . . . . . . . . . . . . . .  166 . 591 Soap , Hoge & Shultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 609 Cigar mold pres.s, J. Simpson . . . . . . . . . . . . . . . . . . . . . . 166 , 643 Sole fastenings , nail for, A. Van Wagcnen . . . . . . . .  166 , 663 Clamp for pressIng leaves, C .  W. Holbrook . . . . . . . .  1?6, 608 Sole fastenings, nail strip for, A .  Van Wagenen . 166 ,659 
Clasp for holding cu:rency, etc . , B .  W .  James . . .  1 66 , 613 Steam whistle, J . Rieppel . . . . . . . . . . . . . . . . . . . . . .  166 , 479 
Clocks, device for wmding, E .  Farcot . . . . . . . . . . . .  166 , 518 Stench trap, J. D . Pierce . . . .  . . . . . . . . . . . . . . . . . . . 166 , 051 
Cloth dyeing framc, E. Brierly . . . . . . . . . . . . . . . . . . . . . .  166 ,450 Stone crusher, J .  Comly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 504 
Clothes line reel, E .  D .  Richardson . . . . . . . . . . . . . . . .  166 , 478 Stove . cooking, Crowley & Chamberlah; . . . . . . . . . .  166 , 594 Clothes pounder, A. J. Harmon . . . . . . . . . . . . . . . . . . . . .  166 , 458 Straw cutter W R Bo 1 166 585 Clothes washer, H . E. Smith . . . . . . . . . . . . . . . . . . . . . . . .  166 , 646 Telegraph ,  e;ec �ric

·
tral:,�:;�·

s
· & ·ci��k : : � � : : : : : :  1G6 :616 Coal , apparatus for drying, L . Jacob!. . . . . . . . . . • • • •  1� , 612 Tools, die for forming the eyes of, J. R. Thomas . 166, 568 Cock, stop , J . MaIIinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 472 Torpedo for 011 weIls, R . S. OrsburIJ . . . . . . . . . . . . . .  166 , 627 Coffee, polishing, J. H. Siegmann . . . . . . . . . . . . . . . . .  166 , 641 Trimm1llg edges of material, W. A . Springer (r) . 6 , 593 

Confectionery, dropping machine, G. Smith, Sr . . .  166. 644 Truss, J. G . Jado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 529 Cork, W. King , . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 467 Tubing ,  machine for welding, G. H. White . . . . . .  166 , 668 Cornice tool, W. P. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 666 Tweer, F. H. Lloyd . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . .  166 ,617 Cotton chopper, W .  D. Evans . . . . . . . . . . . . . . . . . . . . . . 166, 597 Type setting machine, W .  D . C. Pattyson . . . . . . . .  166 , 549 Cultivator, A. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 636 Type writers, Bcale for, W . C . J ohnson . . . . . . . . . . . . 166 , 465 Curtain fixture, H. Seehausen . . . . . . . . . . . . . . . . . . . . . 166, 561 Vault covers, J .  M. Wilbur . . . . . . . .  166 ,572, 166 , 574 ,  166, 073 
Cyllnder, cotton press, J .  F. Taylor . . . . . . . . . . . . . . . 166 , 65� Vehicle end gate, F . C. Brooke . . . . . . . . . . . . . . . . . . . . .  166 , 495 Desk, reading and writing, L. G .  Fairbank . .. . . .  166, 016 Vchie.!e top support, R. Hunt . . . . . . . . . . . . . . . . . . . . . .  166 , 610 
Ditching machine , H. �nd K. Olsen , . . . . . . . . . . . . . .  166 , 626 Vise , hand, L. L. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . 166, 553 
DrlII sharpening machme, W. H. Eddy . . . . . . . . . . .  166 , 515 Washing machine, W. Atwood . . . . . . , . . . . . . . . . . . 166 . 579 
Drllling machine, rock , C . C. Creeger • . . . . . . . . . . . .  166 , 590 Washing machine, D .  & D. F. Born . . . . . . . . . . . . . . . .  166, 584 Egg tester, W. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 671 Washing machine, J. HolIlngsworth . . . . . . . . . . . . . . . 166, 460 Electroplating glass. china. etc. , E. Hansen . . . . .  16� ,606 Washing machine, McQuillan & Knepper . . . . . . . . . .  166 , 539 
Elevator, W . H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 496 Watch case , C. K. Colby (r) (de.ign) . . . . . . . . . . . . . .  6 , 585 Elevator, water, J .  Chandler . . . . . . . . . . . . . . . . . . . . . .  166 , 500 Water, etc . ,  raiSing, Vabe & Cuan . . . . . . . . . . . . . . . . .  166 , 657 
Engine , electro:magnetlc, C. A . Hussey . . . . . . . . . . 166 , 527 Water closets, etc . , emptying, R. Boeklen (r) . . . . .  6 , 584 El.lgine, oscillatmg, J. Wolf. . . . . . . . . . . . . . . . . . . . . . .  166 , 672 Water wheel,  J. Atkin • . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 676 
Engine piston, steam, W. T. Duvall . . . . . . . . . . . . . . .  166 .592 Weather strip, T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 , 453 
Engine, portable steam , lIfcKalg and Muncaster .  166 , 541 Weeding implement, C. Crofut . . . . . . . . . . . . . . . . . .  166 , 506 
Equalizer, draft, H .  Sensenbaugll . . . . . . . . . . . . . . . . .  166 , 639 Windlass, W. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 468 Evaporating pan, J .  111 . Trumbo . . . . . . . . . . . • . • • . . . .  166 , 656 WindmllI,  J .  D .  Christie . . . . . . . . . . . . . . . . . . . . . . .  166 , 501 
Fan sticks, cutting , .J . W. W hite . . . .  . . . . . . . . .  166 , 751 Window blind , metalIlc , W. S. Mackrell . . . . . . . . . .  166, 035 
Fare box, S. W. Francis . . . . . . . . . . . . . . . . . . . . . . . . . . . 166, 598 Wire barb pincers, Dobbs & Booth . . . . . . . . . . . . . . .. .  16ti ,511 Faucet , E . W .  Barnes . . • . . . . . . . . . . • • • . . . . . . . . . . . . . .  166 , 581 Wrench, M. E . Campfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 587 �'aucet, D. C. Stillson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 482 
Faucct. seH· closing, D .  C .  Stillson . . . . . . . . . . . . . . . .  166 . 483 
Faucet, vent, C .  H. Rauert . . . . . . . . . . . . . . . . . . . . . . . . . 166, 554 
Fire extinguishers, Brown and Foskett . • . .  166,451 , 166 ,452 

Wrench, T. F. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , ;)14 
Wrench, L. O .  Veber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 665 
Wringer, C. E . Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  It6 ,459 

Floor , fireproof, J. D. Pierce . . . . . . . . . . . . . . . . . . . . . .  166, 552 
Furnace grate , W. Tinkham . . . . . . . . . . . . . . . . . . . . . . .  166 ,437 DESIGNS PATENTED. 

Gas apparatus, C .  M. Gearing . . . . . . . . . . . . . . . . . . . . . .  166, 603 8 .560.-CARPET.-J . Fisher, New York city . 
Gas , making, Smith and Goldthorp . . . . . . . . . . . . . . . . 166 , 645 8 , 561 .-CARPET . - T .  J . Stearn s ,  Boston, Mass . 
Gas carbureter, A. W. Porter . . . . . . . . . . . . . . . . . . . . . .  166 , 476 8 , 562 .-BIRD CAGE . -F. T. Frackel', New Britain ,  Conn . 
('rain meter , W. Colwell . .  . . . . . . . . . . . . . . . . . . . . . . . .  166 , 593 
Grain shocks, compressing. S. C. Minear . . . . . . . . . .  166 , 624 
Gun barrels, covaring for, H. A. SHver . . . . . . . . . . . 166, 642 
Harrow , ! .  W. Hutchin . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 52� 
Harvester, Gordon. Myers, Telford, and Hubbard 166, 605 
Harvester, corn, C. D .  Reed . . . . . . . . . . . . . . . . . . . . .  166, 633 
Hay gatherer, P. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 560 
Hoisting tongs, W. C. Frederick . . . . . . . . . . . . . . . . . .  166, 599 
Hook, hat and coat , C. H. Winton . . . . . . . . . . . . . . . . .  166 , 576 
Hoop fastening, W. Spalding . . . . . . . . . . . . . . . . . . . . . . .  1 66 , 564 
Horn , etc . ,  making articles, W. F. Niles . . . . . . . . . .  166 , 475 
Horseshoe, J. H. Dorgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 513 
Hose nozzle, W. Thomson . . . . . . . . . . . . . . . . . . . . . . . 166 , 65t 
Hose spanner and key, A .  J. Barnard . . . . . . . . . .  , . .  166 , 492 
Hose , waterproof, S. W. Baker . . . . . . . . . . . . . . . . . . . .  166 , 580 
Hydrant stumng box, etc . •  J .  P. Hyde . . . . . . . . . . .  166 , 611 
Ice cream, etc . , measuring, F . Watkins . . . . . . . . . . 166 , 667 
Ice creeper, A. J .  R. Phlllips . . . . . . . . . . . . . . . . . . . .  1 66 , 680 
Indtcator, station, L ,  V. Adams .. . . . . . . . . . . . . . . . .  166, 445 
Indicator, station, S. M. Dewey . . . . . . . . . . . . . . . . . . .  166,510 
Induction coil, J .  C . Vetter . . . . . . . . . . . . . . . . . . . . . . .  166,488 
Iron and steel,  manufacture o f ,  A. G .  Cook . . . . . .  166 , 454 
Ironing apparatus, H. E . Smith . . . . . . . . . .  166 , 647, 166 , 648 
Knit fabrics, drying tubular. Greene et al.  (r) 6 , 587, 6 ,588 , 
Lamp, G. A. Beidler . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  166.582' 
Lantern, C. J. Sykes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,484 
Lathe, shell cutter, A. Hoyle . . . . . . . . . . . . . . . . . . . . . .  166 , 462 
Lathing, metalIlc, I. V. Holmes (r) . . . . . . . . . . . . . . . .  6 , 590 
Leaves, clamp for preSSing, C. W. HOlbrook . . . . .  166 , 608 
Letter box and milk receptacle ,  E .  E .  Miller . . . . .  166, 623 
Life·preserving jacKct , T. Richards . . . . . . . . . . . . . . . 166 , 477 
Liquids, etc . ,  measuring, E. E .  P. Clausolles . . . . .  166 , 502 
Lock for doors, J. G. L. Martin . . . . . . . . . . . . . . . . . . . .  166 , 620 
Lock for doors , etc . , J. G .  L. Martin . . . . . . . . . . . • .  166 , 619 
Lock for sliding doors , F. Corbin . . . . . . . . . . . . . . . . . .  166, 505 
Lock for sli ding doors, Lyon and Parker . . . . . . . . . .  166 , 470 
Lock , time , O. E. Plllard . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 632 
Loom shuttle binder, T. Blake . . . . . . . . . . . . . . . . . . . . .  1 66 , 494 
Marking wheel , W. H. BelL . . . . . . . . . . . . . . . . . . . . . . .  166, 583 
Match box, T. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,480 
Medical compOSition, C C . Troutman . . . . . . . . . . . 166 , 655 
1\1111 , J. Kaiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,466 
Millstone dre.slng machine, O. G . Vanderhoof . . .  166, 570 
Motors, governor for electric, A. MacConnel. . . .  166 , 471 
Mowing knives , etc . , sharpening, G .  V. Phelps . .  166 , 629 
Na n plates, roIIlng, H. Woods . . . . . . . . . . . . . . . . . . . . . .  166 , 577 
Needle wrapper, A .  K. PhllIips . . . . . . . . . . . . • . . . . . . .  166 , 550 
Nozzle, exhaust, T. Shaw . . . . . . . . . . . . . . . . . . . . . . . . .  , 166 , 562 
Nut tapping machine, S. L. Wonsley . . . . . . . . . . . . .  166 , 490 
Oil tanks, manhole for, W. H. Anderson . . . . . . . . . .  166, 446 
Organ attachment, reed, A. Schoenhut . . . . . . . . . . .  166 . 635 
Oil well S ,  torpedo for, R. S .  Orsburn . . • • • . . . . . . . . .  1 66 , 627 
Paper pulp engine, A. Gardner . . . • • • • . • • • • • • . • • • . .  166 , 519 

MCHEDULJ!, OF PATENT FEES. 
On each Caveat . . . . . . . . . • . . • • • • . . . . . . . . . . . . . . . • . • • . • • . • . .  81 _ 
On each Trade mark . . .  . , " "  . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  8� � 
On tiling each apnlloatlon for a Patent (17 yesrS) • • • • .  81 �  
O n  Issuing each or.glnal Patent . . . • . • . . . . . . . . . . . . . . • • .  8�0 
On appeal to Er.mmers·ln- Chief . . . • • . . . • . . . • . • . • • . . . .  810 
On appeal to Commissioner of Patents . . . . . . . . . . • • . . .  8�0 
On application for Reissue . . . . • • • • • • • • . . . . . . . . • • •  , • • • . .  830 
On Illlng a Dlsclalmer . . . • • • • • • • • • . . • • . . . . . . . •  , . . • • . • • . .  IIUD 
On an application for DeSign (S� years) . • . . . . . • . . . . .  810 
On application for DeSign (1 years) • • • • • • • • • • • • • • . • • . .  813 
On application for DeSign (14 years) • . • • • • • • • . • • . . •  830 

CANADIAN PATENTS. 
LIST OP P A.TENTS GRANTED IN CANA.DA 

August 7 to 19, 1875. 

5,049 .-C. Munn , Cai1'o, Ill . ,  U. S. Veneer cuttel'. 
ust 13, 1875. 

5 . 050 . - 1' .  Kater, Hamilton City, Onto  Pianoforte . 
u,t 13 , 1875 .  

Aug· 

Aug. 

5 , 051 .-C. W. LewiS, Boston, Mass . , U. S. Compound 
for destroying insects. August 13 , 1R75 . 

5,052 .-H. M. 'Yells, Toronto,  Ont.. Window blin d fas
tener. Augnst 13. 1875 . 

5 , 053 . -T .  O. A. Bayley, Hamilton, Onto FRlse top for 
box stoves.  August 13, 1875. 

5,054 . -D .  S. Baney, Dover, life . ,  U. S. EleYator . Aug· 
ust 13, 1875 .  

5 , 055 . -A .  R .  Koerber, Berlin ,  Ont o Reed orcheRtrion . 
August 13 , 1875 .  

5 , 056 . -W .  Abercrombie, Hamilton , Ont . Sash clamp . 
Augu,t 13, 1875 .  

5, 057 . -C .  F .  W .  E. Dittmar, Boston ,  Mass . , U .  S . 
powder. August 13, 1875 . 

5,058 . - T .  B. Wilson, Manchester, England, et al. 
nace . -August 13,  1875 . 

Gun-

5 , 059 . - W . H. Wright, Saugerties. N. Y . , U. S . ,  et al .  
Rallw ay truck. August 13 , 1875 .  

5.060 .-A. Sanborn, Higganum. Conn . , U, S .  Swivel 
plow. August 13, 1875 . 

5,06L-G. E. Nutting et al. , New York city, U. S. Steam 
drill . August 13, 1 875 .  

5 , 062 . -R .  Thomas, Toronto, Ont o Cooking stoves . 
August 13, 1875 . 

5,063 . -C .  D .  Van Allen, Guelph , Ont o Regulating air
dash churn and washer. August 13, 1855 .  

5,064 . -J .  P .  Foote, Baltimore, Md . , U. A . ,  et a l .  Rudder 
brace. August IS, 1875 

5,065 . -W .  H. Gonne , Chatham , Ont . Sash pulley . Aug· 
ust 13 ,  1875 .  

© 1875 SCIENTIFIC AMERICAN, INC.
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5,OSS . -B .  F.  Lowell, Boston, 

rake. August 13, 1875 . 

5,067 .-E . Marsland, Slug Sing, N. Y . , U. S .  
meter. August 13 ,  1875. 

5,068 .-G . Holgate, Oshkosh, Wis . ,  U. S . ,  et al. Preser. 
ving vegetable and animal .Bubstances . August IS, 1875 . 

5 , 069 . - W .  H. O'Dwyer, New York city, U. S. Wagon 
seat springs. August 13, 1875 . 

5 ,070 .-W. Halsted, Trenton, N. J . ,  U. S. Locomotlve 
spark arrester and extinguisher. August 13, 1875 . 5,07l .-R. Mainer, OrllUa, Onto Rotary tea caddy. Aug· 
ust 13, 1875 . 

5 ,072 .-J. Blauvelt, Blauveltvllle, N. Y . , U. S .  Self· ad· 
justlng step ladder. August 18, 1875. 

5 , 073 .-W. S. Evans, Orrv11le, Ohio , U. S .  Gage attach· 
ment to scissors . Angust 13, 1875 . 5 ,074 .-M .  L. Orum et al. ,  Philadelphia, Pa . ,  U. S. Flex· 
ible mandrels for bending pipe . August 16, 1875 . 

� ,075 .-0 . B. Thompson, White Ash, Pa . ,  U. S . ,  et a/. 
Carriage . August 19, 1875 . 

Back Pall'e - - - • - • 81.00 a line. 
Inside Palre - - • - • - .,. IS cent. a line. 

liJngrcwln08 may head advert:tswwnts at the same rau 
per line, by mea8UR'wwnt, 118 the letter press. Adver
tisements mmt be recetved at puDlicatwn ojJtu a.!I 
Wll'IY Il8 F'rIdalimommo to appear WI. mxt i88ue. 

BAIRD' S 

-0--
We wlll continue the bnsiness of INDUSTRIAL PUBLISH

ERS and BOOKSELLERS, as heretofore, with the addition 

�N�
r ��PJ�tg1W °JctEIW.fM�

or
l,*'fi'

t ��I�¥r6�! 
BOOKS. 

Our new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS-96 pages, Bvo .-scnt free to 
any one who wlll fnrnlsh his address. 

pr' A Select List of Books on Metals, Metallurgy, 
Strength of Materials. Chemical Analysis, etc . ; also, one 
on Steam and the Steam Engine, as well 8S a Catalogue of 
a Choice Collection of Practical, ScientifiC and Economic 
Books, with prices, sent free upon application. 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, Philadelphia. 

The Most Important Invention 
of the Age. 

DUTTON'S 
Portable Burial Vaults 

PATENTED APRIL 6 rH, 1875. 

By Its use, bodies can be preserved from all action or 
water or air, and molestation of vermin. 

W A N T E D . 
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8nmption in every househOld. Immense prOfits . Any 
active, intelligent man, with little capital , may maKe $5 ,000 per annum-an honorable .  legitimate, cash busi
ness . Address , enclosing stamp for answer, 

FIELDS HERMANCE, Chester, N. Y. 

Superior C t·  MADE T O  ORDER 
• promptly. LIGHT 

LIght as lngs WORK our Speclalt.y .  
LIVINGSTON & CO . ,  Iron E'ounders, Pittsburgh. Pa. 

PILES A Snre enre. Trial boxfree. Send stamps. 
F. W. PUTNAM, 95 East Broadway, N.Y. 

ROSE BUDS IN WINTER. 
Now Ready.-Roses for winter bloom, and fall 

planting. We send strong Pot Roses that will bloom 
Quickly safely by mail, post-paid. Purchasers ' choice 
of splendid ever blooming varieties. 

5 FOR $ 1 .00. lZ FOR $Z .OO . 
See our elegant descriptive catalogue, contatning full 

dlieJ'J���: 
f*,ii�

tu
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o �&�;. Rose Growers, West Grove , Chester Co . ,  Pa. 

H 
�eGl�'t c�nbs ,c'lf 6 samples (Prepaid) of 

W I N D O W  
For supporting and locking upper and�o�:s!'�S�f�il 
windows . Not a coiled spring, but oneforged from best 
�terlals . W. S. HAMMOND, LewisberrY,York Co . ,Pa. 

E. M. M AYO'S PA TENT mrLT CUTTER. 
lIT Send for Illustrated Circular, CinCinnati, Ohio . •  

Iftachlnerr 01 Improved !!ItTl". for maklng 
SHINGLE:s HEADING, AND STAVES 
Sole makers of the well known IMPROV:BD LAW'. PATENT 
SHINGLI AND HlIADING SAWING MAOHINlI. For circular. 
addreu TREVOR & CO . •  Lockport, N. 1' .  

J titntifi t jtUttican. 
C L A R K  & C O M P A N Y ' S  

SELF-COILING, REVOLVING STEEL SHUTTERS 

w:. -
BOOKWALTER ENGINE 
Compact, Substantial, Economical, 

and EasUy Managed. Guaranteed to 
work well and 

fl
ve full power claimed. 

��fe����� �ni�: ���I�tih
l
�gl�gl�� 

boxing, at the low price of 
3 Horse Power . . . . . . . . .  $252 ()() 

4).2 " " . . . . . . . . .  303 50 
pr'Put on Cars at Springfield, Ohio .  
Address 

JAS. LEFFEL & CO . , 
109 Li�����II':t��'!.i���l?[. 

LeCount's Patent 
M A C H I N I S T ' S T O O L S .  Reduced Prices. 
��t Ir�n D�g8, " �? 2 �p. . . . . . . . . . . . . . . . . .  o • • • o • • • •  , 5 . 60  

% 4 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12 .00 . , Steel " � ' i  2 " . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 6 . 30  . ,  • •  , " "  4 " • • • • • • • • • • • • • • • • • • . . . . . . • . $13 .00 
Iron & Steel Clamps, Die Dogs , Clamp Dogs,Vlce Clamps. 

Expa'b�I,* .
Mtlldb�� �i: Se��Jr� t;����;����.

to 

"The LITTLE MONITOR" SEWING·MACHINE 
The G reatest 

Ach ieve m e n t  ol the  
Age .  No S h utt l e ,  
n o  B o b b i n ,  no  reo 
w i n d i n g of Th read . 
U se s  the  C o m  m e r· 

i a l  Spoo l  d i re ct ,  
e s  the " Lock 

"th e " C h a i n  
, a n d  t h e  

r n a m e ntal  " Ca·  
e St itc h . "  L i b .  

I D i sc o u nts t o  
a n d  re l i a b l e  

S e n d  fo r 

$50 to $10,000 �:J�IPe'i� '.:'n
v
d
es

t��d
ln
�

t
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cent. profit . . . How to do It . "  A book on Wall Street, 
sent free. TmIBRIDGE & CO. Bankers , 2 Wall S t . , N.Y. 

Small Tools of all kinds ; also GEAR WHEELS. parts 
of MODELS, and materials of all kinds . Castings of 
�'8�MtJ�

s
& 
E
�1�li

s
T���,�"6�r�gill�"J�1�g��"J�;�: 

A LCOTT LATHES, for Broom, Rake and Hoe iiandles. 
S. C. HILLS, 51 Cortlandt St., N. Y. 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crnshes all l)ard and brittle substances to 
any required Blze. Also, any klnd of 
STONE for ROADS and tor CONCRETE, &c.  

Address BLAKE CRUSHER CO. , 
New Haven. Conn. 

NEW PATENT CAR FOR INCLINED PLANES, 
conveniently arranlred to carrv PASSENGERS and VEHICLES at the same time. DesCriptive Circular sent on application. Address J. EARNSHAW, Clvll Engi · 

neer, N. W. Cor. 4th and Race Sts . ,  CInCinnati, Ohio . 

NONPAREIL 
F .l.RM AND FEED MILLS. Bone, Drug, and Spice l\l ills .  
10 sizes for H a n d  or Power. 
Conical French Burr Stone 
l?l�l��td1>:�l�lS��fl'!.

i
1�ddress, 

L. J.  MILLER, 
E. Front St., Cinci n n ati, O. M A S0N'S l'AT'T FRICTION CLUTCHES 

are manufactured by Volney W. Mason & Co., Providence, R. 1. Agents, L. B. BROOKS, 60 ClIll street. New York ; TAPLIN. RICE & CO .. Akron, Ohio. 

P. BLAISDBLL '" 00., Worcester, Mass., 
Manufacturers Of the Blaisdell Patent Upright Drills and other first-class Mechanic'S Tools. 

'OlE 1M PROVED  CELE BRATED 
ARMSTRONG HEATER AND LIME 
CATCHER removes and prevents Scales 
��r�

h
;..����

r
"w�h ����I1i��;�t"Tn 'fJ�� 

within one year. All parties nslng steam 
should have one. 

For particulars and circu
lars, address 

, BAUGHMAN, CURT IS & 
KNIGHT, MANUFACTURERS, 
MachIJI��;

d
*, A�{�D to act 

as Local Agents . 

STEEL CA.STINGS. 
Solfd and Homogeneous Guaranteed tenslle strength, 25 
tUD S r,o square inch . An invaluable substitute for expen. 
slve forgings. or for Cast Iron requlrlnlZ great streno1:h. 
Send for circular and price Ust to OHESTER STEEL 
CASTING C'l . •  Evelin" St . •  Phlladelphla. l a . 

Latest Improvement. 
Donble Treadle, Including one 
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to the value of $4. A new device 
i¥ra���:�l����Cg,°i)i�
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Screw driver. Speed SOO strOKe. per 
minute . Saws 1M In. thiCk. PrICe .  
complete , cased and delivered on 
board cars,or at Express oftice,$12. 

SMALL STEAM ENGINES, 
with copper Boller, to drive light 
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l
� stamp. GEO.  PARR, Bullalo, N. Y .  

Saw only, without Attacnments, $9 .00. FOR RALE-T WO VALUABLE�iNVE:::N::;l::'I::;O:::N;:S::-,::;C::-h-ea-p-. Address J. P. ,  No. 7 N: Ford St . ,  Rochester, N. Y .  

Q1�N��N·?��!�L�O. o DE.RR I CKS &, TR  
T H O MAS R 

P A T E N T  

Planing '" Matching 
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f
-s. A. WOOD ' S  MACHINE CO., ! 91 Liberty St., N. Y. Send for Clrcnlars. etc. ) 67 Sudbnry St . • Boston. 
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� TYLER, 16 German St . ,  Baltimore, Md. 

Tho Myors Portabl e Enll'lne, _ , 5 . 6, 8 h .p .  Some
II . II thing new, best for price. Circulars. 

___ --=c _____ C_H_A"Sc..-'P"L=ACE. 103 Reade St .• N. Y. 

JI���II�� llf���rit��n�°C'�ea:"� Wt�:J'".v O;d
at
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Scientific American uses our plates. Send stamp for 
Illustrated Circular. 

T H E  I M P R O V E D 
NIAGARA S T E A M  P U M P, 

W 93 10:97 p�.arI 8l" Brookllln. N. Y. 
Agency at 40 John St. , New York. 
H.ubbard. & A.ller. 

SOLE MANUFACTURERS, 
ENGINES AND .BOILERS, -� P�y8,8/w,fting and. Hang6'l" 

a Specialty. 
-A DVERTisE"R"'S"WrnTH"O"'D"E"SITTRE-'tO REAC H COUN� 
..... """\.. try readers in the West, can do 80 In the best and 
cheapest manner by using one or more sections of Kel-
logg' s G'I�\r

e
l{'lflt8'J'J�

t
�9 J�Yl.�n

t
gt. , Chicago ,  Ill . 

Ladl'eS Can make $5 a day ln their own Ulty or Town' 
Address ELLIS M'F 'G Co. , Waltham, Mass . 

$-1-1--CA-=W=ECCEK to Male ann J< �male Agents, In their 
locauty. Costs NOTHING to try It . Particulars 
FREE. P. O. VICKERY & CO. ,  Augusta, Me . 

The TOLL-GATE! l-n�fo�:���f &"G����is'\� find ! Address with stamp,!If C .  ABBEY, Bullalo, N. Y. 

Bradley's  Cushioned Hammer 
has larger capacity, Is 
Fe�:�g��

a
���s :::�:: a�� 

better work with less ex· 
pense for power and re
pairs than any other Ham· 
mer in use . 

Guaranteed 8S recom
mend ed. Address 

BRADLEY 
Manufacturing 

Company, 
SYRAOlJSE. N .  Y 

OTIS' SAFETY HOISTING 

Machinery. 
OTIS, BROS. &; CO 

NO. 34S BROADWAY, NEW YORK. 

Steel magnets 
of any form or size, made to order by F. C. BEACH 
& CO . . 246 Canal St. , New YorK. Makers of tne cele
brateo. Tom Thumo and Mlnlatnre Telegraph Instrn
men'bJ . 

WITHERBY, RUGG & RICHARDSON, Man
ufacturers of Woodworth Planing, Tonguelng. 
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Machines ,  and Wood-Workl
'if, 

Machinery generally, 26 
S
�I��o'::'�ti�

e
e�\y �g���r!�\y �� ·:8XLl·:co .) 

L. B. WITHERBY. G .  J .  BUGG. S . )I ,  RIOHARDSON. 

E A G L E  F O O T  L A T H E S ,  

C With Scroll and Circular Saw Attach-
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�e r!��e��"!.1eI.3°Man�
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Neatest deSigns, superior finish. Low Prices. Our new Cata10gue describes 
,., these and every tool necessary for the Am� 

atenr or Artizan. Send for It . 
WM. L. CHASE & CO., 

'95 & 97 Llbertv St . . New York. GLASS MOULDS, for Fruit JW'S, Lamps 
Bot.tles, Ink Stands,etc., made I>f H. BROOKE 

15 ycars COR. WHITE and CENTRE ST •. , oN. Y. For any 
thi:'lfe�'ii!�c�I���oK
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';''b"b��:) 'zlnc etc. Send model or draWingj inClose stamp. 

8, 000 i n  U se ! 
Blake's 

STEAM PUMPS 
for every possible duty. Send 
for Illustrated Catalogue . �i"�;;i!;!!I GEO . F. BLAKE M'F 'G CO . 

86 & RS Liberty Street, 
New York, 

Cor . Causeway and Friend I 50 and 52 South Cana 
Sts . ,  Boston. Mass . St. , Chlcllg�� 

B1AOBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�

A
re����r Itr.t�:iidSb��WJl��pJ'�

L
lt:G, &c 

G E O R G E  P L A C E ,  
121 Cham'!e .. & 108 Reade StI!. N. Y. CIty 

Patented ,868-,874. BOLT CUTTERS. n Dies open and close and Bolt 
�t - ! I thrown out automatically. 

. , , One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 
in a Lathe. Highest award ot 
American Institute, 1869 & 1874, 

Wood .& LI �ht Mach I ne Co., Worcester, M asSo make all kmds of I ron Working M achinery. 
Also, Shaftinlr, Pul leys, &c. 

AGENTS W ANTED-$iO a Week and Expenses, 
or $100 forfeited All the J< ew and Standard Novel· 

ties, Chromos, &c. Valuable Samples free with circulars . 
ORIENTAL NOVELTY CO . ,  111 Chambers St . ,  N. Y .  

Stone Channeling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, VT,  
SOLE PROPRIETOR8 AND lIIANUFACTURER8. 

INDIA RUBBER ,  
For Inventors and the Trade, made into an

�
attern at 

����t��I��';[i:18ti.
H.  HOLT0N, 45 Gold St . ,  ew York. 

� AGENTS WANTED. � . Men or women. $34 a week ; Proof � � furnish.ed. Business plea�antand honor_ 
Wi'! • able WIth no risks. A 16 page circula! 

; andValuable Samolesfree.n-A postal-. 
card on which to send your address 
costs but on� cent Write at once to � F. M. REED. 8TH ST ..  NEW VORK. 

PUNCHING !�i t:£d�:riW� tg¥rrlS 
DROP P

AND
RESSES 

& PARI<'<R PRESS CO., 
• MIDDLBTOWN. CONN 

John Cooper Engine M'f g CO. 
MOUNT VERN ON, OHIO, 

MANUFACTURERS OF FIRST CLABS STATIONARY EN 
GINES, 8 to JOO H .  P.,  PORTABLE !O;NGINES. CIRCU· 
LAR SAW MILLS, STEAM BOILEllS, ROTA R Y  
BOILERS, MILL AND FACTOllY MACHINEHY. &e . ,  
BUILD GRIST MILLS, guaranteeing S O  BARRELS FLOUR 
WITH ONE TUN BEST COAL, or :JO Barrels Flour with 
��f p����u�:e"fl�I���J g���;/i,���i� to rull on 3 lbs . 

ar Send for circulars. 

Machinists' Tools. 
All sizes at low prices. E. GOULD . Newal'..1!:, N. J. 

STENCIL DIES For enttlng DUSlne .. 
Stencils all sizes. Ais . 

complete OUTFITS 'lor Clothing Sten . 
clls and Key Checks, with which young men are maktnor 
from 15 to ,00 a da

r
. Bend for Catalogue ... d samples to 

S. M. SPENCER, 17 Hanover st . •  Boston, Mass . 
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Circulation larger than that of all the 
weekly and monthly publications de
voted to Science, Manufactures, Me
chanics, Inventions, and Engineering 
combined, published on this Continent ; 
therefore its value as an advertising 
medium cannot be over-estimated. 
It goes Into all the machine and workshops In the 

country, and Is taken at the prlncljJal llbraries and read
Ing rooms In the United States and Europe .  

A business man wants !:Something more than t o  see his 
advertisement in a printed newspaper. He wants circula
tion. If It ts worth 25 cents per line to advertise In a pa
per of three thousand Circulation, It Is worth $8.75 per 
line to advertise In one of forty-11ve thousand. 

We Invite the attention of those who wish to make their 
business known, to the annexed rates : 
Back Palre, - - 81.00 a line } 
Inside Page, - - - .7'� a line INS:;��N.  Bnsiness and Personal, 1.00 a line 
Engravings may head advertisements at the same rate 

per line , by measurement, as the letter press . Adver
tisements must be received at the publication offi.ce Be 
(arly 8S Friday morning to appear in next issue . 

If you wish anything In the mechanical line, advertise 
for It In the SOIENTIFIO AMERIOAN. 

It you have patents or machinery to sell, advertise In the 
S(lIENTIFIC AMERIOAN . 

Address the publishers. 
Munn & CO., 

37 Park Row. New Yerk. 

f.i�������,.y'��:i{a�g�t��:!��e't�;t .EEstb�:�;P�: 

WA�i���-;;"Mn�?��DM����I���{�.a�o��:'�NE, 
Address YALE}OCK M'F'G CO . ,  Stamford, Conn .  

PO P E'S 
RIFLE AIR PISTOL. 
U Useful for preparing one for the more 

��i��Bs��nR�i:�,�;::r�f�ipa���R'�'S t Manuf's , 45 High Street, Boston, Mass . 

E��ANC����1a��e��:iN:Ji�� r{6ii.�S�1l�I.�'i: 

FOR S AL E-One Second Hand Car Wheel Borer 

be sor:�e��ec����� i!��f;eP:i1}.j �� W[l-1tidE�d&r SO�l§� Michigan Machinery Depot. Detroit, Mich . " 

T O  I N V E N T O R S  
A N D M A N U FAC T U R E R S 
The 44th Exhibition of the Amerlean Institute ",ill open September 9th ; Machinery will be received after August 16th, other good. after AUgult 25Jih. For partlcula.rs address " General SUP'" 

erlntendeD&,"&'mericAD Institute, New.York." 

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

Awarded a Bronze Medal at the American Institute Fair 
���t:,sJtng fi�eo1r'lf&'b�s � '�'!:t 'i������:i:t����oa��� thing yet Invented for the purpose, as It obviates the use of side screws and washers, and can be regulated to Buit any thlcknf�E'Vl�k"E� :e�<IJ?ipT1l''glfMP ANY. West Meriden, Conn . ,  or 91 Chambers St . •  N .  Y. 

Mnnn & Co. IS Patent Otfices. 
Bstablished 1846. 

The Oldest Agency for Soliciting Patents 

in the United States. 

TWEN7 Y-E1 GH7 YEARS EXPER1EN O.A. 

RORE PATENTS have been secured througt 
this agency, at home and abroad, than through any other In 
he world. 
They employ as their assistants . corps Of the most ex· 

perienced men as examiners, specoJfication writers, anc 
draftsmen that can be found, many of whom have been se
cted from the ranks of the Patent Office. 

SIXTY THOUSAND lnventors have avalle<l 
themselves of Munn & Co.'s services In examining their In· 
ventlons, and procuring their patents. 

MUNN & CO., In connection with the publication of tht 
SOIENTIFIO AMEKIOAN, contlnue to examine invention. 
confer with Inventors, prepare drawings, .peclficatlons, and 
aSSignments,attend tv filing applications In tho Patent OffiC€ 
paying the government fees. and watch each case step by 
step while pending before the examiner. This i. dont 
through their branch office,corner F and 7th Streets, Wash· 
ngton. They also prepare and ilie caveats. procure design 
patents, trademarks, and reissues. attend to rejected cas"" 
(prepared by the Inventor or other attorneys), procure copy· 
rights, attend to Interference. give written opinions on 
matters of Infringement, furDlab copies of patents: In tact 
attend to every branch of patent busln!>88 DOth In this and 
n �oreign countries. 
Patents obtslne<l In Oanada, England, France, Belgium 

Germany, Russia, Prussia, Spain, Portugs� the British 
�Ionies, and all other countrie. where patents IIr\ 
granted. 

A special notice Is made In the SOIENTIFIO Aln:RIOAN 01 
all inventions patonted through this Agency, with tht 
name and residence of the patentee. Patents are otten 
sold, In part or whole, to persons attracted to the invention 
by sllch notice. 

A pamphlet 01 110 pages, containlng the JaW. and fnll di
rections [or obtlolnlng United Stlotee patents, also a clrcUlaJ 
pertaining exclusively to Foreign Patents, .tIoting co.t fOI 
each country, time 1(l'8Ilted, etc.. sent free. Addre1s8 

ltlUNN '" CO., 
Publlahers SCIENTIFIC AMERICAN, 

3'7 Park Row, N .  Y. 
81UlfOB OmOK-Corner II' and 701 SCree" W uhInctOn O. O. 

J citutific �lUtri tau . 
S llT EMERSONS  PATENT PLANER SAWS ARE S U PER5 £D INGAlL OTHERS SENOf"OI?ON£TOOTIfFIlEE �� -===:. 
A 'rr EMERSONS PATENT CLI P P E R  SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER.  �� 
W fr.- EMERSONS PATENT FLANGE TOOTHE D  SAWS. SAME P R I C E  or S O L I D  S AWS.  ' 
S 'rr EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE-SENT PREPAID ON R ECEIPT OF PRICE $5 o .  'c ' 

N.8.SENO P(JSTAl CARDFOf/ C/f/Ct/lAf?ANOP/?ICE I/5T1O EMERSON,FORD &  CO. BEAVER FA llS,PA . " 

MESSRS. EMERSON I FORD & C o "  Beaver Falls, Po. . :  WAYNESBURG, GREEN Co . ,  PA . ,  August 16th, 1875 . 
I have now thoroughly tested your Planer Saw I and will stake $1 ,000 that I can saw from two to six thousand 

ftstt �h��T��t�� :ndd'i'wU:;lria��aft �i.0ther mill In th;����n:lu��� with a Solid Toothed Saw·
H��� lJ�d�"ls�Ub-

N. B .-We have never solicited a single teRtlmonlal of our Planer Saws . Those published come In the relrUlar course of business ; and in every instance we give full name and address . E . ,  F . ,  & CO. 

THE Union �n �ills, Pittsburgh, Pa. 
The attention of Enitlneers and Architects Is called to our Improved Wrought=lron Beam", and Girders (pattented) , In which the compound welds between the stem and lIanges. which have proved so objectionable In the old mode of man.ufacturing, are entirely avoided. We are pre· pared to furnish all sizes at terms as favorable as can be 

g�:;i� ��o'i,��;::; c��ru���\'[��ZiIm�°Ift�����g��s,: 

Todd & Ra:llerty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Varlanle Cut-Olr Engine : Lowe I "Patent Tubular and Flue Boilers .'EPlaln Slide Valve StIoMonary, HOisting, and Portable nglnes. Boilers of all 
¥�:soa��':'la��:' ,�gp!,e;f�� .. �h;{::gM�gbl:�g; Agents for the New �aven Manufacturing �. 's Machlnst's Tools ; for Judson's Governors and Stop-Valves ; Sturtevant Blowers ; and DI:!ferentlal Pulley-Blocks , 
�MH�fj,1��JgN���W'1lRB�Y' NEW YORK 

R
ICHARDSON, MERIAM & COo , 
Manufacturers of the latest Improved Patent Daniel.' and Woodworth Planing Machines Matching, Sasb and 

�':lcg��u�W!I,::.��:���gfn!���JMi�I���fw l�bt��� '!croll Saws Railway Out-air, and Rip-saw Machines Spoke and Wood Turning Lathes, and various other kllld], 
of Wood-working Machinery. CatalolrUe. and price list. s
.f�eg�u."l.PI&¥�lg�ity rtr",::.a�t;:'..vto��rcester. Mass . 

I!II O Y E ' S 
MiIl l'urnishiDgWorks 
are the largest In the United State. .  They make Bun Mlllstoneo, "Portable Mill." Smut Machines. Packer., Mill Picks, Water Wheels , rulley. and Gearing. specially adapted to 110ur mllls

:r. �.n*b"iJia:�t��BUlralo. N _ � 

N i agara 
If_ooiIIiIEiD Steam Pu m p  Wo rks 

ESTABLISHED 1862. 
CHARLES B. HARDICK, 

o. 23 A d a In 8 S t r e e t, 
BROOKLYN, N. Y. 

DITCHING and EXCAVATION. 
RANDOLPH'S BITCHERAND EXCAVATOR : Simple, strong. and adapted to all salls reasonably free from stumps or large stones .  Will do the labor of 100 men. 

steadilq. at the cost of ten. Machines of all sizes. cut-
�i8e:r2�rt���� J����B :�t:� !�eeB

e���� ��eErJ�r� ����� lars , &cRl.":3b'bnL'iPlI���'!�,t111 Broadway, New York. 

DAMPER B � S T  � LEVER REGULATOR!!! � GAGE COCKS. 
MURRILL &: KEIZER. 44 HolUday St .. Bait. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. 

W. B. hAlllWlII, V. PI. J. II. Au.., ....no 
J. B. PIIaIcII, SIlo 

U A B T F O R D ,  C 8 N li . 

GLASS OIL CUPS 
Of all kinds. Brass Fittings for Steam, Water and Gas. Brass C�i2'tl:R�e:idH�h<tt�°f2-'1iOld St .•• New Yorl<. 

Machinists' Tools. 
Lu�iW�:Vo�.I�loNW/.t�:r'ih�B. Worceater, Ma .... 

WARERO OMS 98 LlBERTY 87 . . :It. :t _  � ��,!��ner8,Bor!nll MiUB. Dril18.and Gear OW· 

[SEPTEMBER I I ,  1875. 
Dr'" T. V_ Carpenter. Advertising Agent. Address Box 77S. New York city. 

�iefe groae uub t�atige (£laffe unfret 58e. 
bilrferung madjen wir liejo-nberll barauf 
�ufmerffam , baa un fre �irmCi burdj i�re 58er. 
6inbung mit mJc:j�ington unb ben euro�iiifdjen 
{lau�tft(ibten , 6efonbere }8ort�&He aur �r(an. 
gung bon in- unb au�(1inbifdjen \patenten 
bietet. 

3'eber �rfinber, gleidjbid roeldjer \J1ationaH. 
tat ange�iirig ,  ift burdj bie liberaten \patentge. 
le�e ber }8ereinigten ®taaten 3um lj3atentfdju� 
filr �rfinbun9en beredjtigt . Unfre iYirma ift 
bereit, geftil� t auf 26j1i�rige �rfa�rung ,  beutfdje 
�rfinber jeber 3eH 3U b erat�en unb 3U miiaigen 
Ij3reifen rafdj uub �iinftlidj lj3atente 3U er(angen. 

�ie �eutfdje ®ection ift in ben (liinben 
fa�iger beutjdjer Sngenieure, ':"eldje in bet 
Office perfilnHd) mit �rfinbern berfe�ren 
h1erben. 

�er "Scientific American " wirb in feinen 
e�alten bie bebeutenberen �rfinbungen be
tptedjen . 

�orref�lJnben3 erbeten unb prompt be ant· 
roortet. \pamp�letr in beutfdjet ®pradje wer· 
bw aaj }8edangen franco 3ugefanbt. 

�breffire : 

'8Ruuu & �o., 
� ,,&ientiftc ArMrWan" Patent Agentuf 

3 7  !DAd Mel., 
1M (A'\W V.n,,"r !i:.1i� 

WHs%-JRis �E���� cY'?c?!�b�J£!D A1g �rC�8 �; Information. 

Steel 
PATEN

TED 

n Inwe4 Prie,d OM BEST. 
Do Your Own Printing 
$ 3 Presat!�::�t:�slfi:i�r��;����' etc. 

BusinessMen dotheir printing and advertising, save money and lllcress6 trade. Alllateur Printing,deliKhi [ul pa"time for spare hour •. B OYS 
have great fun and make money fasl at printing. Send two stamps for full cata�E�ll��e�il.��e:;I��;���� 

THE NATIONAL 
Tube Cleaner. 

i 28 

NON -COMBUSTIBLE STEAM BOILER &: PIPE 

LOW-PRNIGEll EMERY WHEELS COVBBIITG 
WITH AIR SPA CE IMPROVEMENT. 

Made and Introduced by Inexperienced men, have resulted In failure. dlssatlsfac- t�:'ll:�·�bL
O
s:"�¥t)f¥.�

e
f:.in ��tn��e�t.1.������·' �gr b�n�ofJs!r�Sfo� ��f�l:�he':����ht SJI����ri�::,d [��I�iie������:'�'i�t��� 
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duced and treated with the same care as other first· class tools, yield first-claSR results . No metal working tool in existence will save &8 much money as will a well mounted Emery Grinder. Emery Wheels will readily shape hardened steel and chilled Iron which resist all the e:!forts of other tools . A Tanlte Wheel. prop--
��\il;fdg�i�� aJi� ��: �r;: t�i�e!���, ��� ��::oIIJ��n:no�� i: ���hl��!�� ��� 
��;���:rn��;;����srit���o�;� �i�e��S�i-i��e�hid:��:e�� 1��e�8e�r�rJi���: tory . Deal only with standard makers'dnd you buy their experience as well as their goods . Address 

'I.' 
E s1'!";:'���r�OMonroe Co., Pa. 

Lawrence Scientific School, 

HARVARD UNIVERSITY. 
THIS School provides a four years' course in 

Engineering ,leading to the degree of Civil Engineer, or Mining Engineer j and three years' courses in ChemIstry, In Natural History, and In Mathematics. Physics and Astronomy, each of which leads to the degree of 
S. B. A large portion of the instruction Is the same 8S that given to undergraduates in the College . Students 
��I\�rn:��gJlega�£ha�ok��u.,r7�lcWiil �09r'l:: ��p��i�eft: ties for students tn all the branches above· mentioned are very great, the University being amply provided with 
���o:���a:irina�fl�r��U�et3ds�g����i�rn:o! �daodto�!�l� beginning at S A . M. For information, address 

JAMES W. HARRIS, Secretary. 

I RON A N D  Sl'EEL 
DROP FORGING. 

01 EverIJ Description, at Reasonable Price8. 
'l'he Hull & Belden Company, Danbury, Ct. 

F O O T  L A T H E S _ 
WM. E. LEWIS, Cleveland. O .  

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS .-Bnerk's Watchman's Tinte Detector, capable of accurately controlling the motion of a watchman or patrolman at the different stations of his beat. Send for circular. 

JN�S.!¥��uft:'g�tn�·I:boa�u?e�� c��SJ?N�,*���: 
:::e ���g����:�e�a�:�ln�f¥�l�e����' & 1!oo.cig:!�fi� Ing. contrary to the order of the Court. and espeCially the clock with a series ot springs in the cover, and marked 
�a,;��s ?;irl�g).;�%n �';!"ll'��n'i�I��llt���';a?{ w�fl a����r ding to law. 

TH E B E S T  I N J E CTO R 
For Locomotive and Stationary BoUer •• 

FRIEDMANN'S PATENT. 
Over 1�,000 Now in Use Here and in EnropI! 

Throws more and hotter water, with less steam. thaB any others. It has two Waterways, ftxed Nozzles, and no movable parts to get out of order 
NATHAN &: D�"lt'i:�J�es��n��

a
:�'!.";k. po- Send for Catlologue . 

R 0 G E R S '  TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO . •  Madison, Ind . pr Send for book o n  Boller Incrustation . 

}:::T ASKELL'S THREE CYLINDER PUMP_.1. Hand or Power. Cheaper than a Steam Pump. Will outwear a Rotary Pump-do more work, with less power, than any other pump. Not liable to get out of order. Any blacksmith can repair It. Adapted to any kind of hard work . Send for Circular. CHASE MACHINE COMPANY. Boston, Mass . 

ENGINES AND BOILERS New and Second-Hand l Portable and Stlotlonary _ For description" address GOODWIN & WHITE. ull City. Pa. 

CIVIL & MECHANICAL ENGINEERING at 
the Rensselaer Polytechnic Institute, Troy, 

N.Y .Instruction very practical. Advantages unsur· passed In this country. Graduates obtain excellent positions . Re-opens Se&t. 16th. For the Annual Reglster,con-
��3;��. �n:fo'"i'��ilAm�s °t�b�E'l�'hfru,:�t��lculars. 

or Tim 

SCIENTIFIC AMERICAN, 
FOR 1 8 7 5 .  

TO .OST POPULAR SCIENTIFIC PAPEB 
IN THE WORLD. 

THIRTIETH YEAR. 

VOLUME XXXIIL-NEW SERIES 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the third day of July 
1876, a new volume commenced. It will contInue 
to be the aim of the publishers to render the con
wnts of the new volume more attractive and IllIe
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person tlDgHged in any of the mechanical pur

suits should think of doing without the SCIENTIFIC 
AMERICAN. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

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

TERRS. 
One copy, one year (postage included) . . . _ . . .  $3.20 
One copy, six months (postage included) . . . . 1.60 
One copy, three months (postage included) . .  1.90 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
of:Progress .. . _ _  . . . . .  _ . . .  _ . . . •  · . . •  · _ . · · . · . · l0. 00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 
for 187li . • . • • • • . . .  _ . .  _ _  . . . . . . . .  _ . . . . •  - 6. 20 

Remit by postal order, draft, or express. 
Address all letters and make all Post Oftlce 01' 

ders and draft6 payable to 

MUNN & CO. 
3 7  PARK ROW, N E U  YORK . 

THE " Scientific American " is prinLed WIth 
CHAS. ENEU JOHNSON & C O . S INK .  Tenth and Lombard Sts . Philadelphia and 51 601' St . New YQ<rk 

© 1875 SCIENTIFIC AMERICAN, INC.




