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IMPROVED WOOD-CARVING MACHINE. 

We illustrate herewith a new apparatus designed to per
form all kinds of carving, from the coarsest scroll work or 
lIimilar decoration used upon furniture, down to the pictorial 
engraving of wood blocks. The principal features of the 
invention are its simplicity and the ease with which it may 

be operated, requiring no .. killed attention nor especial care 
other than that involved in the very plain proceeding of fol
lowing the outlines of a given pattern with a pointer moved 
by hand. The machine, in construction, is nearly identical 
with the pantagraph, an instrument used by draftsmen for 
duplicating drawilW8 on an enlarged or reduced scale, the 
carving cutters be'l1g suustituted for the pencil used in 
that apparatus. A is the principal rod or shaft upon which 

the working part of the device is supported. Its inner end 
is attached to a sleeve which surrounds the vertiCl\1 driving 
shaft, B, which serves as a center for the circle, an arc of 
which is  described by the outer extremity of the rod which 
is mounted on slides or rollers which traverse a curved track 
upon the table. Pivoted, as shown, to collars which !llide 
freely upon the rod, A, and which may be adj usted thereon 
and clamped in position by lIet screws, are bars, e and D, 0 
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the pantagraph frame. Said bars are connected by two other 
pivoted bars, E and F, which complete the square. The bar, 
e, carries the pattern tracer, G, and the extremity of said 
bar serves as a handle for the workman to guide the tracer 
into the various curves and indentations of the pattern. Ad
justably mounted upon bar, D, is a vertical !lhaft which 

BLACKMAN'S WOOD·CARVING MACHINE. 

carries the cutting tool, H. Said shaft is driven by a belt 
from the pulley, I, fixed at the central portion of the bar, D, 
which, in turn, is actuated by another belt from the pulley 
located on the summit of the vertical shaft, B. Shaft, B, is 
belted to the driving pulley shown under the table. 

It will be obvious that any motion given to the tracer, G, 
will be at once followed by the cutting tool, H, so that, for 
example, if the tracer be moved about the edges of a cer
tain curve, the cutter will follow a like path. The latter, 
however, will be reduced in size, though in exact proportion, 
on account of the cutter being located nearer the center of 
the circle of which the bar, A, is the radius, than the tracer. 
Since the sleeves to which th", bars, e and D, are pivoted are 
adjustable, it is clear that the nearer the cutter is carried to
ward the shaft, B, the smaller will be the path it describes, 
corresponding to that moved over by the trac8r; and there
fore the object, the outlines of which are followed by the 
latter, may thus be reduced. to any less I!lcale del!lired, by suit
able movements of the !lleeve of the bar, D, in or out on the 
rod A. 

In the engraving, the machine is represented as carving the 
scroll work upon a pianoforte leg, which is mounted on cen
ters so that the surfaces to be operated upon may be brought 
uppermost in succession. The work is always reduced in 
scale from thret' fourths downward, so as to secure greater 
ease and accuracy in operation; and therefore the pattern, 
which is shown secured beneath the tracer, G, is considera
bly larger than the article itself, which is fastened beneath 
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serves a s  a counterpoise, and balances the frame o n  centers 
on the sleeves on bars, e and D, which surround rod, A. The 
motion of the frame, therefore, is universal; and at the same 
time, the parts are perfectly balanced in every position, re
ducing the mauual labor of moving it to a minimum. This 
is probably the most important improvement in the inven-

tion, and gives a large advantage over the ordinary routing 
machine, the motion of the cutter of which is confined to 
one horizontal plane. 

Connected with the upper part of the tracer, G, is a small 
rack, with which engages a pinion operated by a hand wheel. 
This device is shown more clearly in Fig. 2. Its object is to 
control the vertical action of the cutter, so that, if desired, it 
can be prevented from making as deep an indentation as 
called for by the pattern, or just the reverse. In Fig. 3 se
veral forms of the cutters used are shown. 

Pij.3 

the cutter. The capacity of the machine is large, since the table may 
Thus far we have referred principally to motions of the be built on a more extended arc, thus admitting of an area to 

tracer and cutter in a horizontal plane. In order, however, be worked over as great as is afforded beneath the cutter, al
to caul!le the tool to form the raised or indented portions of lowing, of course, room for the pattern. The invention is 
the work, it is necessary that there should be free movement light in all its portions, and easily constructed. It will prove, 
in a vertical plane, so that, by continuous pressure on the tra- we think, a valuable aid to workers in wood of all classes. 
cer, t:he cutter may cut downward or be raised to leave cer- Patented July 6, 1875. For further particulars address the 
tain portions in relief. The bar, E, it will be noticed, is 

I 
inventor, Mr. John F. Blackman, with Vanderbergb , Wells 

very much heavier in construction than bar, F. It thus & Co., corner of Fulton and Duteh streets, New York city. 
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THE GREAT ICE SHEET. 

In the heat of summer nothing is more refreshing than a 
generous quantity of ice. And it may be re frel!lhing to the 
mind, at least, to contemplate, in these sultry summer days, 
the great sheet of ice that once enveloped all the northern 
part of our contlDent, and of the globe as well. 

All have seen the immense boulders, called" lost rock" in 
some sections, scattered over the northern part of the Uni
ted States, which have little or no resemblance to any mass 
of rock in· place anywhere in their vicinity, and have per
haps asked the question: Where did they come from? also 
the heaps of sand, gravel, and cobble stones of various sizes, 
which form many of our ridjl'es, knolls, and hills, and which 
are totally unlike any fixed rock near them. Some of these 
have coarse and fine pebbles promiscuously mixed together, 
and others show beds of stratification in wbich the coarse 
and fine seem to be sorted and ar�ngeQ;Jy themselves. Some, 
too, have doubtless seen the parallel scratches on the sur
face of rocks, and noticed, as the Indians did before them, 
that they all have one direction, and that is usually north and 
south. Now all these phenomena are attributed to a single 
caUBe, and that is the great sheet of ice which Nature stored 
up ages ago without the necesRity of protecting it in an ice
house. The transported boulders, of all sizes down to 
pebbles and even fine sand, and the scratches upon the rocks, 
are elear indications of a movement on a very large scale. 
And if one takes the trouble to search for the place whence 
these erratic boulders came, he will invariably find that it is 
north of the position in which they now rest, and varying in 
distance from a few miles to several hundreds. It will very 
frequently be found that these masses of stone could not 
have reached their present resting place without crossing in
tervening mountains, valleys, lakes, and sometimtls parts of 
the ocean. They are often perched in very singular and al
most inaccessible places. There is a very large one on the 
summit of West Rock. New Haven, under which the regi
cides are said to have taken refuge after the restoration, 
Some are so nicely poised in their position that they can be 
easily rocked by a child. though they weigh tens of tuns. 
One of the most noted of these erratic blocks is called Pierre 
a Bot, of fine granite, which now rests on the Jura, 800 feet 
above Lake Neufchatel, near the early home of Profes�or 
Agassiz. This has a solid content of 40,000 cubic feet, and 
was transported from Mont Blanc across Switzerland, a dis
tance of sixty or seventy miles. Through the influence of 
their world·renowned fellow townslllan, the city authorities 
of Neufchatel hav .. conatructed a promenade to it. 

To explain the tranlportation of these wanderel'll from 
their homes, varioul theories have been advanced, as the ef· 
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fects of floods. or of powerful mud currente, gas explosions I ollr landscapes. Other lakes were formed in the solid rock by 
of great violence, hurling rocks in all directlOns, and drift- the gouging action of the boulders frozen into the ice. At 
ing ice, carrying boulders t)n its mass and depositinl!' them perhaps about the same time there was al:'ain an upheaval or 
wherever the ice melted. But these and many others fail to elevation of the land, or, more strictly, successions of eleva
satisfy the observed conditions, and utterly fall to the ground tion8. These caused a rapid drainage, from the land, of the 
in presence of the facts. To our lamented Agas�iz belongs water previously making up the ice sheet, by which the 
the credit of first attributing the cause of all our drift phe- drift was stratified end its pehbles assorted and rounded; hills 
nomena to glacial action. But he was not the first to ob- and ridges were formed by a deposition of materia� suspend
serve that boulders were carried long distances by land ice. ed in the water, just as drifts of various shapes and sizes are 
More than twenty years before Agassiz announced his con- formed by the snow suspended in the air; and the beautiful 
elusions, a chamois hunter of Valais said to M. Charpentier: terraces which ornament so richly our ri\'l�r valleys were 
" Our glaciers had formerly a much longer extent than at formed. These elevations were also due to shrinkage of the 
present. Our whole valley was occupied by a vast glacier earth's crust, for a depression in one place must necessarily 
extending as far as Martigny, as is proved by the boulders make an elevation in another. 
found in the vicinity of this town, and which are far too ........ e ______ _ 
larg"e for the water to have carried them thither." Charpen' SALICYLIC ACID. 
tier adds that he afterwards received similar explanations 
from mountaineers in other parts of Switzerland: onre, in 
1834, from a woodman, when he had at tile very time in his 
pocket a paper advancing the same theory, which he was 
then going to Lucerne to submit to a convention of Swiss na
turalists. 

In 1836, Agassiz became acquainted with Charpentier and 
was made familiar with his investigations. Soon after, he 
(Agassiz) carried the theory beyond the limits of the Swiss 
Alps, and made it embrace a sheet of snow and ice extended 
enough to cover a continent, Having noticed that the mark
ings in the region of the Alps below the glaciers were the 
S'lme as those found beneath the ice mass, he compared these 
with similar appearances in Northern Europe and asia, which 
were generally attributed to the great flood, and made the 
bold generalization that all were due to the very same 
cause, and that one vast sheet of ice must have covered all 
the northern regions of the globe. While these theories at 
first met with great oppositlOn, they are now universally ac
cepted. 

According to Agassiz, the sheet of ice exteD.ded in this 
country as far south as South Carolina or Alabama, and was 
thick enough to cover all the mountains of the eastern part 
of North America with the exception of Mount Washington. 
This peak projected, a lone sentinel on that vast waste of 
ice, two or three hundred feet. In the latitude of northern 
Massachusetts, he conceives the be to have been between two 
and three miles thick; and it held its direct southerly course 
in spite of the mountains and ridges over which it moved, as 
is indicated by the direction of the parallel grooves it made, 
and the trains of boulders which it left. The boulders were 
all torn off, by the advancing ice sheet, from the projecting 
rocks over which it moved, and carried or pushed as "bot
tom drift," scratching and plowing the surface over which 
they passed, and being scratched and polished themselves in 
return. till they were finally brought to rest by the melting 
of the ice. They were not carried as far south as the ice 
sheet extended, seldom beyond the parallel of 40° N. The 
native copper of Lake Superior was drifted four or five hun
dred miles south; and the pudding stones of Roxbury, Mass., 
were carried as far south as the Island of Penikese. 

Tbe tough, ell18tic, compact clay, called in this country 
"hard pan" and in Scotland" till," is described as the old
est depo!:>it of�ce agency. It was formed under the great ice 
sheet as it ground along on the earth's surface. This was 
often plowed and forced forward in a confused mass, was 
thickest in the valleys and on the lee side of crags and other 
obstructions, and thins out towards the mountain tops, where 
it appears only in protected places. 

During the existence of �his ice sheet over the earth's sur
face, geolog-ists tell us th.,re was a great depreSSion of the 
crust, which of course resulted in an equally great encroach
ment of the sea upon the land. Various rtlasons have been 
assigned as the cause of this. Adhemar, and later Croll. at
tribute it to a displacement of the earth's center of gravity, 
due to an increased weight of ice at the north pole, while at 
the same time there is a diminution of ice at the south pole. 
The latter authority estimates that the melting of two miles 
of ice from the antartic regions would raise the ocean level 
one foot; and the simultaneous abstraction of heat from 
the arctic regions would add a mile to the thickness 
of the ice at the north pole; and that these results 
would so change the earth's center of gravity as to cause a 
submergence of nearly 500 feet in the northern polar regions, 
and a gradual diminution of this amount towards the equa· 
tor. But, unfortunately for this theory, the fa�s show that 
the amount of submersion does not diminish with uniform 
ity as we recede from the pole, but with much greater rapid-
ity than the theory requires. 

. 
Another theory, advanced by Professor Shaler, attributes 

this depression to the weight of ice accumulated on the con
tinents during the glacial period. Tbis theory assumes that 
a cap of ice, a mile or more in thickness, would, by its grav· 
ity, depress the earth's crust at least SOO feet from the Great 
Lakes to th" Arctic Ocean. That this weight would tend to 
produce a depression cannot be denied; but it is hardly pro
bable that it would be sufficient to produce so great an effect 
upon the earth's cruet, which is probably not less than 100 
miles thick, and so saaped as to offer a resistance to press
ure very similar to that of a monstrous arched bridge. It 
would seem more natural and reasonable to attribute this de· 
pression to the commonly accepted cause of all the elevations 
and depressions on the earth's surface: the contraction of its 
crust due to constant cooling. 

After the di�appearance of the ice sheet, there were local 
gJacier� which conformed to the larger valleys, like those 
now seen in the AlPII. They carried down boulders torn from 
th", rocks along their sides and d"'posited them, with other 
d�bris, as terminal and lateral moraines, which often dammed 
up rivers and formed many of the lakell which now beautify 

Disinfectants and antiseptios may be divided into two 
classes, those which have a destructive action by the domi
nant power of their chemical affinities, of which chlorine is 
the typ .. , and those which have a preservative action, caus 
ing tnem to prevent decay and putrefaction, of which class 
carbolic acid is the type. 

The first class destroy the infectious materials. Chlorine 
does so by its great affinity for hydrogen. which breaks 
down all hydrogen compounds; while at the same time. if 
oxygen is set free, the latter will. by the power of its nascent 
condition, finish the work and utterly destroy the compound . 
As all OI'g&nic infectious substances are hydrogen compounds, 
the special action upon them of chlorine or its equivalent i� 
evident. 

Of the second class of disinfectants, preventing the decay 
of organic compounds, there are several. Carbolic acid and 
its nearly equivalent creosote, chloride of zinc, arsenic, bi
chloride of mercury, and others are well known. Notwith
standing that many of them may be ueed as disinfectants, 
they are rather preservatives, protecting as they do the or
ganic Bubstance against the destructive agency of zymotic 
principles, and against the action of fermentation, erema
causis, or other modes of decay. 

Till recently, all the known disinfectants and preserva
tives had the grave defect of possessing a bad odor or flavor, 
or of bl'ing poisonous, and sometimes these disadvantages 
were combined in one body; and the discovery of a preserva
tive and disinfectant having neither tl18te nor smell when 
diluted, and an agreeable odor when concentrated. is of great 
importance. Such a substance is salicylic acid, and it may 
be well, therefore, to give an outline of the history of the 
discovery of this compound, which promises to come widely 
into use. 

The starting point was the study of salicin, a crystalline 
bitter substance contained in the leaves and young bark of 
willo w, poplar, and some other trees. It is simply obtainlild 
by exhausting the bark with boiling water, filtering, cou
centrating by evaporation, and subsequently crystallizing, 
when pure white, silky needles are formed, of which analy
sis has shown the formula to be C18 H,• 01• 

When this substance is bOiled with a diluted acid, it will 
absorb one atom of water and be split up into two other sub· 
stances, glucose or grape sugar and a new compound which 
has been called saligenin. The chemical action may be sim
ply represented by the formula: 

ClI HlI 01+H. O=C. H .. O. +C1 H. 0 •. 
8allcln water glucose .allgenln 

The splitting up of the salicin atom has caused some 
chemists to consider salicin as a glucosite of saligenin. The 
latter has little bitter taste, if any. 

When saligenin, C1 H. 0., is submitted to the action of 
chromate of potash and sulphuric acid (a powerful water
forming mixture), two atoms of hydrogen are oxydized out 
of it and become water, and C1 He O. becomes C1 H. 0" a 
thin, colorless, and very fragrant oil, heavier than water, but 
soluble in it. This has been called salicylol. When sali
cylol is oxydized by chromic acid, it takes up an atom of 
oxygen, and C1 H. O. becomes C1 H. 03; this is the salicylic 
acid, the subject of our remarks. It crystalizes in prismatic 
form, and is very soluble in hot water and alcohol. When 
heated, it melts; and by fu:ther heating to distillation, it 
gi vee off carbonic acid and becomes carbolic acid, the same 
as is obtained from coal tar. thus: 

C1 H. 0, - C o .  = C. H. O. 
salicylic acid carbonic acid carbolic acid 

This gave a hint to the chemists investigating this liub 
stance, and they tried to obtain it by a shorter route by com
bining carbolic acid with carbonic acid, and they succetoded. 
Carbonic acid gas is simply passed through tbe liquid car
bolic acid; but in order to loosen the elements in its atoms, 
pieces of sodium are introduced, which, by their affinity for 
oxygen, loosen the bands between the C, H, and 0, and so 
predispose them to a new combination; so we have 

C. H. 0 + C o. = C1 H. 0,. 
carbolic acid carbonic acId sal\cyllc acid 

And this close relationship between the two substances gave 
rise to a 8uspicion tbat the salicylic acid was, in a certain 
sense, a deodorized carbolic acid, and would have the anti
septic properties of the latter wi thout possessing its intense 
tarry flavor and odor, which make it totally unfit for the 
preservation of food. This was verified, and it was found 
that, when three grains of this salicylic acid are placed in a 
pint of fresh milk, it will keep 40 hours lonll"er than with
out it. Its presence cannot be detected by odor or taste, and 
it is claimed tbat it does not impair the wholesomeness. It 
also prevents fermentation, and arrests it when begun, in 
cider, b�er, wine, sugar solutions. etc. 

We repeat that the discovery of a lIubstance of ;his class, 
the presence of which i8 not reveal",d. by tallte or limen, ill of 
th", utmollt practical importance. 
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TERRESTRIAL MAGNETISM. 

If a magnetized steel needle is suspended by its center of 
gravity, or placed upon a point. it will take a determinate 
direction towards a point of the horizon which is very nearly 
north and south. The force which produces this direction 
is called terrestrial magnetism. It is one of the modes of 
manifestation of the natural sources of electricity, since mag
netism itself i � only a particular form of electricity. The 
magnetic force of our globe is manifested at its surface by 
three classes of phenomena, namely, the declination of the 
magnetized needle, its inclination, and the intensity with 
which the force acts. Thp declination is the angle that is 
formed with the direction of the meridian of the place by 
the direction of the magnetized needle placed upon a vertical 
pivot. The inclination is the angle that is formed with the 
horizon in the magnetic meridian by t.he direction of a mag· 
netized needle sustained by its center of gravity, around 
which it is able to turn freely in a vertical plane. These 
three elements, declination, inclination, and intensity, not 
only vary from one place to another, but in the same place 
with time. They also manifest irregular and a�cidental va· 
riations, designated under the name of disturbances, the 
eJristence of which is connected with the presence of some 
natural phenomena, such, in particular, as that of the aurora 
borealis. It is well established that the forces which act 
upon the magnetized needle emanate directly from the ter
restrial globe, and we are naturally led to regard the earth 
as a great magnet, and as having one pole situated to the 
north of us, attracting the north pole of a needle in that 
direction. 

If we suspend a magnetic needle by its eenter of gravity, 
so that it may move freely either in a "ertical or horizontal 
plane, the extremity which turns towards the north will in
cline below the horizon, making at New York an angle with 
the horizon of about 72'. Hence we conclude that, if the 
earth be a great magnet, giving direction to the needle, its 
pole must be situated, not on the north horizon, but almost 
vertically beneath us. 

If the earth is really a magnet, the magnetism of 110ft iron 
ought to be dewmposed by it, in the same manner as is done 
by a bar mtlgnet, and such is the fact. If a bar of soft iron 
is held in the direction which a magnetic needle assumes 
when freely suspend.ed, its lower end immediately becomes a 
north pole, and its upper end a south pole, as is shown by 
bringing a small magnetic needle near each end of the bar. 
On inverting the bar, it will be found that its poles have im· 
mediately cha�ed, the lower end being again a north pole, 
and the upper one a south pole. If the bar is held horizontally, 
pointing east and west, no such effect take; place. 

A similar but slightly diminished effect is produced on a 
bar of iron suspended in vertical position; and iron rods 
which have remained long in a vertical position frequently 
acquire permanent maguetism. 

'Vhen a bar of iron is rendered magnetic by the influence 
of terrestrial magnetism, a stroke of a hammer will some· 
times fix the magnetism, and the poles will not be reversed 
when the bar is inverted. But if several blows with the 
hammer be struck when in the inverted position, its mag· 
netism may be destroyed or its poles be reversed. 

The action exerted by the earth upon a magnetIc needle is 
simply to give direction to the needle,for the weight ofa needle 
is not increased by its magnetIsm. Hence it is conclnded 
that the attraction of the earth for one pole of the needle 
is exactly equal to its repulsion for the other. If a mag' 
netic needle be placed upon a cork floating on wa'er, it will 
soon adjust itself to the magnetic meridian; but it has no 
tendency to travel either toward the north or sonth. 

Although a II).agnetic needle, when fully suspended, gen. 
erally points nearly north and south, it ill found in almost 
all parts of the world that the north pole of the needle de
viates a few degrees from the astronomical meridian. This 
deviation is called the magnetic declination. The declina
tion is said to be east or west, according as the north pole 
of the needle deviates to the east or west of the true meridian. 
The declination of the needle is very different at different 
places on the earth's surface. There are places where the 
declination is 10°, 20°, 30', and even 90° west; and there are 
places where the declination is as much to the ea�t. At most 
places on the earth's surface, the dipping needle will not rest 
in a horizontal line, one pole pointing downwards and the 
other upward. This dip varies at different places from 0° 
to 9Co, and observations to determine its amount have been 
made in almost every part of the world. In order to repre
sent all these observations conveniently upon a chart, a line 
is drawn connecting all those places where the dip is the 
same. A line connecting aU those places where the needle 
rests horizontally is called the magnetic equator. This line 
exhibits numerous sinuosities in its course around the globe. 
but does not depart much from a great circle. It crosses the 
terrestrial equator near the western coast of Africa, attains 
its greatest southern latitude in South America, where it is 
15° south of the geographical equator, crosses the equator 
again near the meridian of New Zealand, and attains a north 
latitude of 12° near the southern part of Hindostan. 

As we travel northward from the magnetic equator, the 
north end of the needle inclines downward. and the dip con· 
tinually increases at the rate of about 1 ° for 10 of latitude, 
until we reach the north magnetic pole, where the needle 
stands vertically, in latitude 70" 5' N., longitude 96° 45' W. 

As we travel southward from the magnetic equator, the 
south end of the needle inclines downward, and this dip con
tinually increases until we reach the south magnetic pole. 

That terrestrial magnetism is not produced, in any im. 
portant degree. by magnetic forces external to the earth is 
probable, because, if there were an external cause for mag. 
netism, it is scarcely conceivable that some large part of it 

J titutifit !mtri cau. 
would not act i n  planes parallel to the geographical equator: 
and if so, its effects at any one place would undergo very 
iTeat ohanges in the earth's diurnal revolution, every part 
of the earth being presented, in the course of the day, in 
different aspects toward forces so acting. Now the fact Is 
that the diurnal changes are very small, only about m part 
of the whole horizontal force. It would seem certain there· 
fore that external bodies or spaces do not produce any sensi· 
ble part of the malrnetilim in the planes to which the earth's 
axis is normal. 

That terrestrial magnetIsm does not reside, in any impol'
portant degree, In the earth's surface, Is probable, because of 
the non.magnetic property of the materials of which the 
earth's surface is composed, and upon the general absence of 
any perceptible change in magnetism dependinlr on the 
change of soil. 

Humboldt adopted the idea that the principal phenomena 
of terrestrial magnetism could be explained by the action 
of a powerful magnet, of limited dimensions, near the 
center of t::te earth; but it was found that the theory upon 
which this idea depended, though well representing the 
broad facts of terrestrial magnetism, failed in accuracy when 
applied to many special cases. 

Hansteen suggested the theory of two large magnets 
within the earth, but this failed to meet the facts of ob· 
servation.-

Gauss attempted to explain the cause of terrestrial mag
netism by supposing that magnets are distributed irregularly 
through the earth, and the results of observations generally 
accord with the necessities of his theory. 

Regarding the earth as a heterogeneous compound of dif· 
ferent substances, whioh may possess in some degree the pro· 
perties of different metals, and conceiving (as is the opinion 
of lllany physicists) that thera is in the Interior a great store 
of caloric, which may heat thEl points of contact, Ilome of 
them steadily and some by oc:msional bursts of fiame, it 
seems within the range of possibility that such a combina· 
tion, of heat with dissimilar substances, may be the cause 
of terrestrial magnetism. But there is no ilvidence of this 
beyond mere conjecture. It is worthy of remark that t he 
isothermal lines on the earth's surface bear a striking resem' 
blance to the lines of equal magnetic intensIty. On the 
whole, we must express the opinion that the general cause 
of the earth's magnetism still remainlll one of the mysteries 
of oosmical phYAiclli. 

., •. e 
A YEAR'S EXPERIENCE IN BOILER INSPECTION, 

Last year there were upwards a hundred boiler explol!lions 
in the United States and Canada of a nature BUfficiently se· 
rious to be reported. in the newspapers. By these exploeions 
183 persons were killed and about 200 wounded. 

By many, Iluch unhappy occurrences, or the m&st of them, 
are regarded as pure acoidents, mysterious, unaccountable, 
and therefore unavoidable. The managers of the Hartford 
BoUer Inspection and Insurance Company say: No. While it 
Is not always possible to point out the partiCUlar cause of a 
particular explosion, for laok of knowledge in the premlstll!, 
boiler explosions as a-eneral phenomena are not mysterioutl, 
and not unaccountable. It is neither wise nor safe to assume 
oocult ea.ustll! for such effects when known cenditions are 
at least apparently sufficient. Unforeseen and unforeseeable 
oocurrences will arise, the most careful of engineers is liable 
to make mistakes and oversights; yet they hold that, with 
proper conl!ltruction, intelligent management, and frequent 
thoroulrh inspection, the frequency of explosions can be im· 
mensely diminished, possibly, in time, prevented altogether. 
.A.t anv rate, given these conditions, they are willing to as
Ilume the risk of an explosion in any case at a low figure. 

Their experience certainly gives the opinion of these gen
tlemen very great weight. During the past year they have 
collected through their inllpectorl! the results of upwards of 
t wenty·nine thousand boiler inspections (more than a third of 
the number being thorough internal and external examina
tions),uuder a wide range of conditions of structure, age, use, 
ete. One result of these inspections was the direct condemna. 
tion of one hundred and sixty-three boilers as unfit for use, the 
majority of them worn out beyond repair. The distribution 
of the defects is exhibited in the following classification, the 
second term of eaeh couplet denoting dangerous defects, or 
those in which the liability to accident was so great that a 
guaranteed certificate could not be issued until the defect 
was corrected: 

Furnaces out of !Shape 602-108 dangerous; fractured 
plates 1,127-564; burned plates 867-802 : blistered plates 
2,368-374; deposits, incrustation, and scale 4,816-645; 
external corrosion 937-250; internal corrosion and groov
ing 64.2-268; water gages defective 548-100; defective 
blow-out 267-79; safety valves overloaded and defective 
343-140; pressure gages defectivEl 1,809--315; without 
gages 714-26; deficiency of water 78-26; broken braces 
and stays, and insufficient bracing 685-289. Thus the com
pany's inspectors discovered upwards of three thousand dan
gerous defects in the boilers under their care, and about five 
times as many as that would no doubt have become dangerous 
if neglected. The saving in life and property effected by 
the timely discovery and removal of these germs of destruc
tion i5 simply incalculable. 

It might be expected that the experience gained in a pri. 
vate undertaking of this sort would be carefully withheld 
from the public for personal profit. It is Dot so in this case. 
The President's annual report, from which our statistics 
have been taken, gives some twenty large pages to the dis
cussIon of the causes of the different kinds of defects, wit. 
suggestions for their prevention and cure. Practical engi. 
neers can judge the value of observations baled upon !lUch 
an extensive range of experience. 
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Particular attention is given to the causes of sedimentary 

deposits, incrustation, and scale, and means for removing 
them, and considerable I!Ipace is devoted to the action of sol
veuts. Potato,s are mentioned as havinlr lrood results, in 
some instances, as a preventive. Crude petroleum has been 
used in many cases with uniformly good results. It is not 
recommended for lreneral and indiscriminate use, for it may 
do harm. Catechu, nutgalls, oak, hemlock, and other as
tringents containing tannic acid have also been found of ser· 
vice III removing scale where carbonates are present. They 
fail, however, with sulphate of lime, and tannic acid is fur
ther objectionable in that it is liable to attack the iron of the 
boiler, though less so than acetic acid. One of the most 
successful solvents used is carbonate of soda, incrustations 
of both sulphate and carbonate of lime yielding to it. It 
should be used in quantities varying from one to two pounds 
a day. Mixed with catechu, in about the proportion of one 
par� catechu to two parts of soda, the action of this solvent 
has been particularly happy. Stress is laid upon the necessi
ty of the frequent thorough cleaning of boilers where sol
'l'ents are used. "If the condition of the boiler is particular
ly bad, blow out the boiler once a week and remove all por
tions of scale which have been detached." Generally, sol· 
vents should be used under special advice adapted to the local 
conditions. 

In the discussion of the cause of internal corrosion, we 
find the suggestion that it may be due to galvanic action ex
cited in the presence of acids in the water by chemical dif
ferences in the iron of the different plates. " It is well 
known that iron ore, even from the same mine, is not always 
chemically the same; certain impurities will be found in 
some places which do not exist in others. And in the man. 
ufacture of boiler iron, there is no doubt but that the sheets 
are chemicBlly slightly different: hence when the boiler is 
constructed, the presence of acids in the water may excite 
galvanic action. This would account for the different man
ner in which boilers are affected. Some are attacked at the 
front end, while others will be attacked at the back end, and 
in other cases the rivet heads will be attacked. 

. 

"If it is found that the feed water is from a source that is 
contaminated, it should be changed at once. Ponds and 
streams on which cotton and woolen manufactories are loca� 
ted are apt to De very impure from the quantities of refuse 
and spent dies emptied into them. These generally are bad 
sources from which to take the feed water of boilers unless 
it can be brought in pipes from above the factories." 

The comments on the bursting of experimental boilers for 
the discovery of the causes of boiler explosion are severely 
skeptical. .. I would not disparage experiments intelligently 
made," the President remarks. .. The experiments of the 
Franklin Institute made years ago are valuable to·day; and 
those made by the late Sir William Fairbairn have laid 
steam users under great obligations. Later experiments on 
the strength of materials have decided important questions 
about whIch there was muoh controversy; but to suppose 
that the canse of boiler explosions, as they occur in different 
parts of the country, where the boilers are indifferently cared 
for-fed with bad water and having few or no reliable at· 
tachments-is to be definitely settled by bursting experimen. 
tal boilers, surrounded with none of the conditions to which 
boilers are subjected in daily use, is investing such experi· 
ments with an importance worthy the unbroken silence per· 
vading the councils of the commission appointed by govern
ment to expend $100,000 in gaining information bearinlr on 
this subject." 

••• • 
AN ENORMOUS PEACH CROP, 

The estimates of the coming peach crop all point to the 
same being of remarkable magnitude, the aggregate number 
of baskets being fixed at from eight to ten millions from 
the Maryland and Delaware peninsula alone. Strenuous efforts 
are beag made to find markets for the yield, and a degree 
of enterprise is manifesting itself among the fruit growers 
which can: hardly fail to win merited remuneration. A spe
cial train will be dispatohed daily over the Baltimore and 
Ohio railroad to carry supplies to the cities of the West; 
1,150 cars have been chartered to transport the fruit to New 
York and other eastern cities, and it is stated that the Ameri
can Steamship Company of Philadelphia are fitting up huge 
refrigerators in their vessels, so that from 25,000 to 30,000 
baskets may be carrled to Liverpool at each trip. 

The necessity of transporting so large a quantity of per
ishable freight in warm weather, quickly, seems to us to offer 
a good opportunity of practically testing the preservative 
properties of compressed air. On another page will be found 
a full description of M. Bert's important discovery. It is a 
very easy matter to render a portion of a car airtight, and to 
force in air by a "imple hand pump until a pressure of three 
or four atmospheres is reaehed. This could without difficulty 
be maintained over a long trip; and if the effect stated by 
M. Bert-namely, complete preservation of the material-Is 
obtained, an enormous saving in the cost of ice and in labor 
may at once be made. We should be glad to learn of the 
results if any one should adopt these suggestions. 

• • • • • 
Back. Numbers Cor tbe Current Year, 

We would state, in answer to numerous inquiries whether 
all the numbers of the SCIENTIFIC AMERICAN can be had 
for the year 1875, that tkey can be furnished from January 
to the present time, in sheets, or in volumes of 416 pages, 
bound, up to July 1. The price for the bound volume is $3; 
in sheets, from January to July, by mail, $1.60. New sub
scribers can have all the back numbers if they wish. But, 
unless requested otherwise, all subscriptions will be com
menced at time of receiving the order. 
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THE PODOlllETER. 

The annexed engravings show a simple little instrument, 
sold in many of our New York stores, which, now that pe
destrianism is so much in vogue, proves the handiest means 
attainable for measuring distances walked over. The podo
meter is no bigger than an ordinary watch, is curled in the 
vest pocket, and is said to indicate distances with as small a 
margin of error as five per cent. 

The shape is apparent from the illustrations. One side 
serves as a dial having a single hand, the other may be cov
ered with metal, or, if desired, with glass, to allow the in
spection of the interior mechanism. The latter 
consists of a heavy counterweight, B, secured at 
the extremity of a lever which oscillates about 
an axis at A. V is a screw which limits theam

plitude of the oscillations, while a small spring 
acting against the counterweight maintains this 
last in the position represented in the engraving. 
A simple counting device, not shown, registers 
the oscillations of the lever and moves the poin
ter around the dial. 

It Is clear that, if the instrument be quickly 
moved from down up, the inertia of the counter
weight overcoming the pressure of the spring, 
the counterweight will remain down, and the 
screw, V, will strike the lever. When the in
strument returns to its former position, the re
verse operation will take place, so that the na
tural movement of the body in walking will, for 
every step, cause an oscillation of the counter
weight, B, and consequently the advance of the 
pointer on the dial one degree. 

J chutific J-tutriuu. 
coD.!Jtrueted, is to b e  suspended at the extremity o f  the jib, 
for facilitating the means of access to jib-end sheaves. A 
wrought iron ballast box, capable of holding about 100 tuns 
of gravel or slag ballast, is to be attached to the platform 
girders at the back of the crane, for the purpose of counter
weighting the full weight of the load. This counterweight, 
together with the natural stiffness of the crane, will, it is &n
ticipated, be sufficient to overcome the resistance of a. far 
hf'avier load than 85 tuns, the greatest test to which it is in
tended ever to submit it. 

The hydraulic engine, for lifting and revolving, will have 
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The isla.nd had a population of 25,000 people, and was one of 
the most fertile of the group, producing hemp, sugar, and 
toba.cco of the finest qualities. The base of the mountain 
has extended so as to cover the entire site of the town of 
Catarman, whieh once contained 14,000 inhabitants, but now 
is a mass of ruins. But a few hundred people remain upon 
the island, and the fields and groves are choked with new 
jungle or destroyed by the sulphurous exhalations of the 
volcano. 

1, • •  

Steej Bronze. 

No small degree of attention has been attracted 
throughout military and scientific circles in Eu. 
rope toward a metal lately used for artillery by 
General Dchatius, Director General of the 1m· 
perial Arsenal at Vienna, and prepared by a 
process invented by that officer. The name 
H steel bronze," or H bronze steel," which has 
been given to the material, is somewhat calcu_ 
lated to mislead. since no steel whatever enters 
into the composition ; and it would appear that 
the word is used mainly as a synonym for hard
ness. The metal itself is nothing more than 
the ordinary bronze, commonly known as gun 
metal ; and to the treatment to which it is sub
jected it owes its remarkable resisting qualities. 

The operator should make preliminary expe
riments with the instrument between points, the 
di�tance of which apart is accurately known. 
These will give co-efficients with which to mul. 

THE PODOMETER, OR WALKING DISTANCE IliDICATOR. 

The principal objections to the use of bronze 
for cannon, as given in standard works on gun
nery, are that the work done, in stre.ching 
to the elastic limit and to the point of fracture, 
is less for bronze than for low steel and for 
wrought iron of maximum ductility; and fur
tber, to this defect is added the costliness of 
bronze, its softness, its injury by heat. and ra
pid wear and compression. Again. guns cast of 
bronze, even from the same mass of metal, have 

tiply (according to the ;tature and inclination of the road tra

veled over) the number of steps, to obtain the distance in 
yards or feet. 

• • • 

A POWERFUL ORAlIE. 

There has recently been erected at Woolwich Arsenal, En

gland, a crane capable of lifting &Cd handling a weight of 
85 tuns through a hight of 60 feet. It is intended for lifting 
the heavy ordnance now constructed at Woolwich, and 80 
tuns is considered to be a safe load for it. We publish here
with an engraving of the machine, which has a rake of 47 
feet 6 inches from the center of the pivot to the center of 
the swivel block. 

The stipulated speed of lifting the extreme load of 85 tuns 
is fixed at 4 feet per miuute, a 
second spet'd being provided 
of about 7 feet per minute 
for loads up to but not exceed.. 
ing 40 tuns, and a. third speed 
of about 40 feet per minute 
for raising the unloaded swi
vel block for any necessary 
purpose. An auxiliary chain 
is to be provided, having 3 
feet less rake than the main 
block, this being intended for 
the purpose of lifting loads 
up to 8 tuns at the rate of 
about 25 feet per minute. The 
details of arrangement are 
shown in the engraving. The 
speed of turning the crane on 
its axis is provided to be at 
the rate of five minutes for 
the accomplishment of a single 
complete revolution. These, 
of course, it is needless to say, 
Me only estimates of the &C
tua! working capabilities of 
the crane now under consider
ation. 

three cast iron oscillating cylinders, with eRst iron plungers, 
and will be provided with valves, working gear, and revers
ing apparatus of the ordinary description. All the shafts for 
the spur and bevel gearing, for communicating the pow3r of 
the hydraulic engine to the lifting drums, and to the front 
rollers for turniog the crane, will be provided throughout of 
wrought iron, and will have gun metal bearings to work in. 
Wrought iron cupped drums of large and small sizes are pro
vided for the large and sma,ll liftiog chains respectively, and 
a separa.te brake and pawl wheel is connected. to each se
veral drum. 

The multiplying power of the main lifting block is to be 
four to one, and the lifting chain for this block to be 1t 
inches in diameter, or 4i inches chain. The auxiliary power 

exhibited diversities for which no satisfactory cause could 
be assigned. All of these disadvantages obviously aggra
vate each other, and, when hI.ken in connection with rifling 
and excessive pressures, have been deemed €onclusive evi
dence as to the unfitness of the material w meet the condi
tions of great<-st effect. 

General Uchatius' plan is based on the well known princi
ple that, after a certain degree of compression, malleable me
tals assume their closest and most condensed states. This 
compression he applies to the interior of the bore, since in 
bronze guns, under the strain of repeated firing, this portion 
enlarges without any corresponding alteration of the exte
rior of the piece. The gun is cast in the usual manner, hol
low, and with the bore of a somewhat less diameter than it 

iii intended ultimately to be. 
Thirteen punthes:, each a bolt 
of steel, having rounded edges 
and mounted. on the end of a 

bar of the same metal, are 
forced through by hydraulic 
pressure, each punch being 
slightly larger in diameter than 
the preceding one. By this 
means the bore is gradua.lly 
enlarged, and at the same 
time the metal subjected to a 
friction and compression which 
results in causing it to become 
extremely hard, and of a. na. 
ture well suited for the subse
quent rifling. 

The jib is of wrought iron, 
55 feet long, a.nd is attached 
at the bottom to a platform 
comp:lsed of wrought iron gir
ders mounted upon four pail'S 
of caHt iron rollers, which run 
along the sweep plate or roll
er path. Two of the pairs 
have a cogged wheel inside, 
worked by the hydraulic gear, 
for revolving the crane within THE EIGHTY·TUN CRANE AT WOOLWICH, 

,\Ye learn from a well known 
cannon manufacturer, to whom 
we are indebted for the fore
going information, that twen
ty guns thus prepared have 
been tested in Austria during 
the past two years. The re
sults obtained have been such 
that the Austrian Government 
is DOW constructing two hun
dred batteries, or twelve hun
dred guns, at the rate of six 
batteries a week. A single 
gun of steel bronze has with
stood 3,000 rounds without 
any perceptible deterioration, 
and others, even after being 
subjected to the severest tests, 
-sheUs burst in their bores
appeared to los8 nothing in 

ENGLAND. point of accuracy of fire. In 
estimating the relative cost of steel bronze guns with those 
of other metals, the value of the bronze for remelting, after 
the gun has become worn out, must be taken into considera. 
tion. This done, the first cost of the steel bronze cannou is 
placed at less than halt that of a Krupp steel piece, and very 
much below that of a Whitworth compressed steel gun, 
which, at & rough estimate, is about twenty per cent more 
expensive than Krupp's. 

the circle of the roller path ; the other rollers are plain. Each 
pair of rollers is carried in a cast iron roller box, provided 
with gun metal bearings for the axles to work in. The roller 
path is of cast iron, and the central pivot or bed, for the crane 
to work on, of the same material. The latter will be bashed 
with a gun metal socket for the central pin of the crane, and 
it will be connected with the cast iron summit length of the 
7 feet screw pile by four wrought iron bolts each 3 inches in 
diameter. The central pin is of wrought iron, and about 13t 
inches in diameter. It connf'Cts the crane to the center pivot 
or bed. The platform girders are to be floored on the top 
with timber, to which, and direct to the girders themselves, 
the bed plate of the hydraulic engine for winding the chains 
and revolving the crane will be bolted. The stays for the 
jib are of wrought iron, and are supported. from the jib by 
other cross stays, as shown in the engraving. The main 
stays are of cast iron, and trussed. together by diagonal stays 
of the ordina.ry character. A wrought iron platform, Ughtly 

is to be direct without any multiplying power, and the lift
ing chain for its block is to be 1 inch in diameter, or 3 inches 
chain. Both the main and the auxiliary lifting chains are 
to be tested to an endurance of 10 per cent over and a.bove 
the ordinary Admiralty pruof. 

• • • 

The Youngea' Vole.no. 

A new volcano was bom on the 1st of May, 1871, a.nd at 
the present time has attained the hight of 1,950 feet. It was 
recently discovered by the Challenger, in the course of her 
voyage in the China. seas, on the small island of Camiquin, 
near the coast of Mindanao. For some months previous to 
the formation, violent earthquakes occurred throughout the 
islands. These ceased. after the first eruption, which gave 
vent to the impri�oned forces. At the end of four months, 
the mountain had risen 400 feet and had increased to about 
a third of a mile in diameter. 

The new comer appears to have worked sad desolation. 

There is another important advaniage in bronze guns, es
pecially if they are breech-loaders of complicated construc
tion, as compared with steel weapons of similar character, 
and that is their non requirement of attention durmg periods 
of non-usage. Not being subject to deterioration from mst 
they need little protection, and thus the cost of such care, 
necessarily considerable in & large armament, is greatly re 
duced. 

, .•.. 

THE price of artificiaJ. alizarin has fallen about 35 per cent 
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WICKER COFFINS. 

A new use has been developed for the British Duke, a. 
use upon which we are bin to congratula.te the British inven
tor. From his prominent position as a.n integral portion of 
the noble and conservative element of the politica.l system 
of England, the Duke of Sutherla.nd now soa.rs to a loftier 
higbt, and ta.kes rank with the daily journals, and the big 
hand bills, and the banners ca.rried by sma.ll boys as & valua.· 
ble advertising medium. He recently invited the nobility 
and gentry of London, to a ga.rden party, not to regale them 
with the festivities peculiar to such gatherings,but to secure 
their attflntion to an improved system of wicker work coffins 
devised by Mr. Seymour Haden, an ill ustra.tion 
of which is given herewith. During two days, 
everybody accepted His Grace's invitation 
with alacrity, for everybody does not often get 
invited to a. ducal residence. Everybody read 
a neatly worded circula.r, setting forth the va' 
ried advantages of the invention, poked in his 
hand on passing tbe door, and then everybody, 
after entering the aristocratic precincts of Sta.f
ford House, was permitted to moralize ad lib. 
nVH a heap of oblong baskets displayed upon 
the grass. 

W e  do not question for an instant that it is 
most lauda.ble for the nobility of Engla.nd to 
encourage tbe progress of invention. In so do
ing they simply follow the example of the rich 
and enlightened the world over ; but it strikes 
us as extremely ridiculous tha.t a device wbich 
in itself possesses but the merest shadow of 
noveltY,a.nd certainly involves no new discovery 
or principle, should thus be brought into a. 
notoriety tbrough the medium of duca.l adver
tising, wbich on its merits it could not a.ttain. 
Even Punch makes a little quiet fun out of the 
affair by putting the question of " Ah-ba.ve 
you seell the coffins yet 1" in the mouth of an 
inane youth wbo a.t a. party finds himself a.t a. 
loss for something to sa.y to his fair companion. 

So fa.r as bask!'t buria.ls per 8e are concerned, 
we fa.il to Bee any advantage in a basket packed with moss 
over a dea.! box with a few boles bored in it, such coffins as 
thousa.nds of soldiers were buried in during our war or 
which now are frequently employed to conta.in the remains 
of the unfortunates inhumed in the Potter's Field. A simple 
perforated chest of some thin non-resinous wood, or, better 
still ,of stout pasteboa.rd uns' zed, would take very little if any 
longer than a willow basket to decompose, and certainly 
would be cheaper. 

J titutifit �mtritau. 
ing forth sheets of fla.me, it fa.lls into a huge ladle, where it 
is weighed, and then continues its downwa.rd rush between 
the ba.nks of sa.nd in the gutter, a.round the bends of the 
same.a.nd fina.lly tumbles,a. miniature ca.ta.ract, into the mouth 
of the converter, Over six tuns soon lie bubbling a.nd seeth· 
ing on the dliep side of tbe inclined vessel. Then a sullen 
roa.r and a. sho wer of fla.me and sparks issuing from the open 
mouth of the latter announces that the blast is turned on, 
passing, however, only over the Burfa.ce of the metal. Tbe 
monster ha.d eatfln his fiery mea.l, but digestion had not yl,t 
begun; slowly, however, the huge ca.ldron is turned uprigb t, 
and then the t<lrrent of flame, augmented, pours into the a,i-
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ton and then led from that point to an overflow pipe. so that 
in one case the piston is raised, and in the other it is allowed 
to descend. The sensitiveness of the immense crane, with 
its load, to the merest motion of the valve, and its celerity 
and certainty of aotion, are remarkable. From the same 
platform the converters are manipulated by similar means, 
water being conducted to sunken cylinders, tbe pistons of 
which carry racks, which eniage with pinions on the trun
nions of the vessels. The blast, wbich is controlled also from 
the same point, is supplied at a pressure of 25 pounds to the 
inch by two horizontal blowing engines, the air cylinders of 
which are 54 inches in diameter. 

The flame from the converter has been grow
ing in intensity and size, until now dazzling in 
its brillia.ncy. The blower is watching it 
carefully. Suddenly it decreases in length, 
and becomes reddish, and a.t that insta.nt the 
blast is stopped, for the decarbonization is 
complete. Then the caldron slowly turns on its 
side, and presently another stream of molten 
meta.l comes leaping down the gutter and into 
the open mouth. This is t1 ., :!piegeleisen, 
which has meanwhile been measured and 
melted. It mixes at once with the liquid 
mass in the vessel. Now the mouth of the 
latter is turned still lower until it vomgs 
forth a dazzling, blinding jet of liquid steel, 
into the enormous ladle which the crane has 
swung into position. 

While the above has been in progress the 
workmen have been busily preparing the 
molds. Six one tun ingots are to be cast from 
the contents of the ladle. Each ingot will 
make three rails. The molds are of iron of the 
form, and arranged in a nest, as sho wn in the 
engraving, Fig. 1. The lower portion, A, con 
sists of a deep platform lined with fire clay 
and having channels radiating from the center. 
B is a tube of iron placed over the central 
opening. Into this tbe steel is allowed to 
flow, so tha.t it enters the grooves in tbe plat

jacent chimney. The twenty minutes or thereabouts occu- form and then, escaping through the apertures, rises in the 
pied in the process, we devote to examining the surround- molds disposed above the latter. The tube, B, retains the 

ings. cinder, and is therefore made somewhat higher than the 

Ai one end of the immense building is a pla.tform on which molds. 
is an assemblage of wheels and levers, ma.naged by two or As soon as sufficient time has elapsed for cooling, the 

three men, one of whom we molds are lifted by a crane, lea.ving the ingots of steel stand
are informed is the "blower, "  ing upon the pla.tform. These, still red hot, are a.t once 
the important person upon ra.ised, deposited on a. ca.r, a.nd transported to the hea.ting 
whom the success of the pro- furna.ces. Each furnace contains four ingots, which are thus 

• •• , .  cess depends, for his busi- brought to a yellow heat. 
CASTING STEEL IN ONE TUN INGOTS. ness it is to watch the fla.me The rolls are some 34 inches between centers and are 

In an article on the progress of our steel industry, which from the converter and to driven by the ma.in engine. Ea.ch ingot pa.sses through 
recently appea.red in these columns, we took occasion more determine when the bla.st twenty-one times. The table upon wbich the work is con ' 
especially to allude to tbe advance made in New York State shall be stopped. Just in ducted to the rolls consist of a number of cylinders rotated 
since the exploitation of the Crown Point mine near Lake front of the two caldrons is by suibble gearing driven by a sepa.rate sma.!l engine. A 
Champlain. Large quantities of the ore from this deposit, a. huge crane ca.rrying a. ladle. piece la.id upon these cylinders is quickly moved forward. 
smelted into pig iron, together with iron from other locali. Four other cranes, from the This ta.ble is a.djustable vertically, and ma.y be raised up or 
ties, nota.bly Port Henry, Fort Edward, a.nd from the Lake arms of which heavy hooks lowered to present the ingot a.ccording to the adjustment a.nd 
Superior region, aggrega.ting some 100,000 tuns per year, we are suspended, a.re a.lso located in the building. Each crane p0sition of the rolls. Between the cylinders and moving 
stated, were sbipped to the immense works of tbe Albany and consists of a.n ann on which is a tra veling carriage, a.tta.ched longitudinally are a number of fingers arranged as shown in 
Renssel alir Iron and Steel Company, in Troy, N. Y. , wbere, to a vertical sbaft some ten inches in diameter, which forms Fig. 2. These are a.ctua.ted by water power, and serve to turn 
by the Bessemer process, the metal is converted into steel the piston of a la.rge cylinder a.t tbe base. Into the various the ingot over as it is d rawn to and fro. A simila.r combina.
the ma.J·or portion of which is rolled into rails. The linl'shed

' 
d b  tl' on of mechanl' sm is located on the opposite side of the rolls. cylinders wa.ter is foroe y two hydraulic pumps at a. pres· 

ma.terial is sold at a. price considerably below tba.t of the sure of some 350 Ibs. to the square inch, a.nd is governed It will be observed tha.t there is no hammering. to the a.b-
steel produced by English makers imported sence of which the homogeneous nature of 
hither, but nevertheless it yields to its ma- the steel,and also its uniform quality, may 
nufa.cturers a fair profit. The p rocess of Jlt/.l be ascribed. The ingot on entering is 
making this steel, wbich is cast in ingots .I some thirteen inches square ; on emerging 
weighing over a tun each, is exceedingly from the rolls after one minute a.nd tbirty 
interesting, both from the improved and seconds drawing, it is reduced to about six 
novel mechanism employed, and from the inches. This entire work,formerly involv-
scale of ma.gnitude on which the va.rious ing the labor of eighteen men, is now con-
operations are conducted. A recent visit to ducted with ease by a man and two boys. 
the establishment above named afforded us • • •  
an opportunity to witness tbe la.tter, and to ProKrell1l of the Centen nial. 
ga.ther tbe facts upon which the following The exhibition buildings of the Centen o 
description is based : nial Exposition are now rapidly progress-

Tbree grea.t cupola furna.ces at the Alba. · ing; a.nd if the funds requisite for the pur-
ny and Rensselaer Works receive the mass- pose be forthcoming, they will be com ' 
es of pig. Into each of the three fiery ca.- pleted by the first of next January. The 
verns fifteen tuns of material are tbrown; granite work of Machinery Hall is nearly 
and in t,he course of three qua.rters of an finished, and the roofs are being tinned. 
hour, fivt! and a balf tuns from each will The plastering and la.ying of the floors will 
be melted. For eighteen hours the fum a.- shortl y be begun. The eastern and west. 
ces are kept in blast. :Xear by are two re- ern wings of tbe ma.in edifice a.re completed, 
verberatory furnaces in whi ch the spiegel- a.nd the entire structure, it is expected , will 
eisen is prepared, ready to be ad ded at tbe be up by the 1st of October. The glazing 
proper time. Leading from the outlets of of Horticultural Hall is well under way, 
these, as well as from those of tbe cupolas, and nea.rly all the flooring is la.id. Agri . 
are gutters which convey tbe liquid meta.! cultural Hall will be begun as'soon as the 
to the t wo converters, wbich a.re suspended machinery building is finished. La.borers 
side by side on the massive fra.mework. are now �ngaged in gra.ding the grounds 
One of the great "e65els, as we enter the and digging out the declivity between the 
building, is swung over on its side with its United Sta.tes building and Machinery r�all 
bent neck just under the gutter; the other in order to form a bed, some four acres in 
is slightly inclined, and workmen are busi- extent, for an artificial lake. 
ly putting in new tweers (cylindrical pieces The wrought iron observatory to be 
of fire brick perforated with numerous erected by a Boston company (it is a pity 
holes and inserted in the bottom, the orifice!! we could not have ha.d Clarke Reeves and 
serving aB air passages), and luting about Co. 's one thousand foot tow�r) is sl�wly 
the bottom pla.te with a paste made of 

MOLDS FOR CASTING STEEL -F' 1 rising. This will be 170 feet in hight and 
quartz, sa.nd, and clay. • 18'. is located at Belmont, a point ill Fairmount 

Some one shouts a warning, and we step aside to avoid , by valves controlled from the platform mentioned at the be- , Park some 200 feet a.bove the Schuylklll. The summit of 
the heat of a. stream "f molten meta.! which comes pouring ginning of this paragraph. The illterior of the va.lve Ul!!ed the ed,ifice will be a.bout 100 feet a.bove the highest sp. of 
down the guttE'r from Qne of the cupolas. HiSSing a.nd shoot- is so c:onstructed that the water ma.y be sent under the pis- the Centennial buildings, over which and the city of Phila 
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delphia and surrounding country, it will afford a fine view ' 
The foundation of the tower is Conshohocken stone, laid in 
cement and dressed with granite. On the bed plate are fast
ened ten columns, each seven feet high. and supporting a 
huge iron ring eight feet in diameter inside and weighing a 
tun and a half. To this ring the main central shaft is 
riveted. The top of the tower will be reached by an annu
lar car encircling the shaft and moved upward from the base 
on the outside of the latter. The car will be made of iron 
and glass, and be hoisted by a 40 horse power engine. Out
side the shaft there will be a truss work of wrought iron. 
The space at the top of the tower will be capable of accom
modating 125 persons. About the base of the structure, an 
ornamental buUding is to be erected and used for reception 
rooms. offices, etc. 

A separate building is to be erected for the exhibi tion of 
the contributions from the Executive Department of th e 
United States government. The main structure will cover 
100,000 square feet, in addition to which will be erected a 
side building containg 20,000 square feet for a field hospi
tal , the whole covering an area of niarly three acres. The 
different departments will have especial sections allowed to 
them. The State Department will exhibit old letters and 
curious documents from its archives. The Interior Depart
ment will show the operation of the Patent Office, and the 
mode of taking the census,and will probably explaiu how th� 
Indians are (not) taken care of. The War Department will 
contribute old and new war munitions, etc. , also the United 
States Cadet Corps, who will encamp for a month or two i n  
Fairmount Park. T h e  Quartermaster's Bureau will furnish 
specimens of army equipments for transportation, hospital 
service, etc. , and the Subsistence Bureau, specimens of rations 
and modes of cooking. The Navy Department will contribute 
the Constitution,or rather a reproduction of the once famous 
old Ironsides, as the now thoroughly rebuilt vessel does not 
contain a vestige of the original craft except some wood 
about the keelson and one of the topsail sheet bits : together 
with models of various other articles incident to marine 
warfare. A field hospital after the most approved plan of 
construction will be erected. Probably one of the most in
teresting collections contributed by the government will be 
that of the Smithsonian Institute. 

Professor Baird, in connection with this department, will 
give an exhibition of the propagation of fish of many kinds. 
An arrangement has been made by which a stream of run
ning water will be introduced, and the method will be shown 
of hatching the fish from the egg, and statistics will be fur
nished stating the increase of the fish of the United States 
by this means, and other facts which may be thought of in
terest in this connection. Proper means will be taken by 
the Smithsonian Institute to represent the leading features 
of the Indian races. Their habitations, manners, and cus
toms will be represented by delegations from the different 
tribes. They will also exhibit a large collection of specimens 
of prehistoric remains, comprising stone, iron and copper 
implements and pottery, dug from the mound hills, the 
relics of the mound builders, who are suppOt!ed to have oc. 
cupied this continent before the Indians. A complete collec. 
tion of all the minerals of the United States, prepared under 
the superintendence of Professor Blake, will not be among 
the least of these valuable collections. In addition to all 
these and many others, there will be a zolllogical collection, 
the material for which is now being collected from all sec
tions of the country. 

Ground has been broken for laying the foundation of the 
English buildings. There will be two separate structures, 
each two stories high. The larger one, 901(60 feet, will be used 
for offices of the Cunadian and other colonial exhibitors. The 
other, 601(20 feet, will be used ag res idence sfor attendants re
quired in connection with the British display. The buildings 
are to be constructed of brick and ti mber. The architecture 
will be in the old English style, and the roof will be tiled. 

'fhe Japanese commissioners are also preparing to erect 
buildings after their o w n  style of archi tecture, and structures 
will shortly be commEnce I f,'1' S weden and Morocco. 

The questions as regards .1 nh- on contributed goods from 
foreign countries, and 8J30 reh: \":' to the same being liable 
to seizure for possibl e debts of t1 e ::entennial commission, 
have been definitely settltld . 'fhe Secr , ' q ry of the Treasury 
has decided that New York, Boston, Po: thnd, B urlington, 
Suspension Bridge, Detroit, Port Huron, Chic ' g ', Baltimore, 
Philadelphia, Norfolk, New Orleans, aud Ran Francisco 
constitute ports of entry at which goods intendel  for the 
exposition will be admitted free of duty. AlI article� FO· 
perIy marked be will forwarded without manuination from 
the port of arrival to Philadelph i H ,  there to be df-l i Yered to 
the collector of that port . Articles entered at the exhibition 
may at any time be withdrawn for sali) on paymfDt of the 
duties. The Attorney General of the l'n ited States and the 
Attorney G eneral o f Pennsylvania have hoth given th e opin
ion that goods depos i ted and placell on exhibitiou are free 
from seizure, and are r ot liabl e for th e (lehts of the person or 
corporation thus recei l' i :l g  thein. 

From 111e advanced stn '. (· of the buildingH, if frol11 n o  other 
indication , the reader may c nclude th at the time for preparing 
goods is growing vcry bri ef. Several foreign nations have 
already refused to rECeive fUl ther applications, while the 
present inte!ltion is to close the dOOl' to further applications 
in the American dep9.rtment on S ,'ptem ber 1 next, since there 
are already on file requests for cons:derably m orc floor room 
th an the area �et apnrt. There is a sifting process to take 
place, however, hy wlliclJ prohably a ln l'ge number of n s!'l f'�!! 
and d i scredi tahl e entries will be thrown out, so that oppor
tunit y may then be given for a few el eventh hour applicants 
to g�,their goods in. Those proposing to exhibi t should 
l o�e no time in fil ing their applicatione at once. 

J titutifit �mtti,au. 
Remark able Eleotrlc Phenom e n o n .  

To the Editor of the Scientijie American: 
An electric phenomenon has recently been observed, which 

I am unable to account for, and I would be grateful if you 
will help me to an understanding of it. 

A house, built of limestone, stands upon a solid bed of the 
sallle material. 'Vater is brought to i t  from a spring on the 
side of a neighboring hill, across an intervening valley, and 
poured into a tank on the third floor. An overflow pipe leads 
from the tank to the barn. The pipe that supplies the kitch
en leads from near the bottom of the tank, and is connected 
to the range and boiler in the usual manner, as shown in the 
accol11pan� ing engraving. All the pipes are in contact with 
the wall, and lire q uite near each other. The hot and cold 

water pipes are conneeted at the boiler, and alllO between the 
cock3 ; but of course the pipe ill pluggsd at thill point with 
solder, aa usual. Durin, every thundentorm of any mag. 
nitude, frequent and violent electrical dleehargell are noticed 
passing from one pipe to the other, at the points marked S 
S' .  The pIpes are all iron, exeept at the connections to boil. 
er and cocks, where lead is used. I wouln aecribe the ex 
eitement to thermal difference in the pipes, but they are eo 
intimately connected that I cannot see how it is possible. 
Your opinion would be thankfully received. 

THOMAS P. CONAltD. 
80th and Chestnut !!Itreets, PhiladelphIa, Pa. 

Me8IJr�, J[unn &: Co. :  
In reference to the very interestl.nr ouellrvation of Mr. 

Conard , on which you have asked my opinion, I would say 
that it is a etriking illustration of a well known principle of 
electricity, to which I have before had occasion to refer in 
your pages. There was at one time a very general impres
sion that, if two routes of different facility were offered to an 
electric discharge, it would ftow entirely by the better one. 
This, though (I think) still to be found stated in some tex.t 
books, is entirely untrue. On the contrary, the fact is that, 
if two or a hundred routes. differing in facility or conduct. 
ing power, or, to use a technical expression, " of unBllual 
resistances," are offered to the pasla,e of an electric current 
or discharge, it will divide it!!elf between them all, in direct 
proportion to their facility or conducting power. 

Among other illu!!trations of this, I find in Fergu!!lon's 
" Electricity, " 1866, page 63, the fCilllowinr : " A Leyden jar 
being charged, we have a wire bent, 
as shown in the engraving, and armed 
w i t.h balls at the ends. One end of 
thL3 being held against ths outside of 
the jar and the other brought within 
striking distance of the knob, a spark 
will pass at E, where the two parts 
of the wire !!hould be, say, one eighth 
of an inch apart. 

" This evidently il!l because . while 
the wire is a far better conductor 
than the air, yet !!lome of thll discharge will even pal!ls through 
the wor!!t conductor ; and the wire being long and the air 
path short, the difference ie not 1110 great but that the fraction 
pasling through the air is an apprecialtle quant.ity. " 

The general principle above stated ie one which liee at the 
foundation of the whele subject of electrical mea!!urementlll, 
in which such wonderful results have been reached of late 
yean. Those of our readen who may wish for fuller in. 
formation on thil!l last lubject, we would refer to the article 
by the present writer on " Electricity, "  in Johnson'l! " Ency
clopedia, " or to Sabine's or Culley 'S works on the electric 
tel egraph. 

After what we have said above, it is hardly necessary to 
make any personal application to the case before us. No 
doubt Mr. Conard's tank is near his lightning rod, or in some 
other way is plentifully supplied with electricity during a 
thunderstorm. This finds its way to the earth by countless 
routes, by the walls of the house to a very slight degree, by 
the various pipes in proportion to their conducting power ; 
and , in the particular case noticed, it finds the hot water pipe 
so far a desirable road to the copper boiler, and thence to the 
ground, that part of the current which enters the cold water 
pipe takes that route. I think it likely that there are some 
joints on the cold water pipe, between the spark plate, S, and 
the boiler, cemented with red lead , which is an excellent in
sulator, or other like body. This would not, however, be es
sential. 

Assuming a di fference in  the tension of the pipes, S and 
fl', through a difference of their ground connections, iuduc
tion would exaggerate the same, and aid in this production of 
the spark ; but while this and other actions may no doubt 
conspire to the effect, the first cause which we have described 
is, we believe, the main one. HENRY MORTON. 

Stevens Institute of Technology, Hoboken, N.  J. 
a ·e. e 

Exit Crom Public Bulldlllll:lI and Rail way Ca rs. 

ro the Editor ol the t:3cientijic .American: 
As one of our common humanity, I was pleased to see the 

attention of the public called to the much needed improve
ment in the means of effecting an escape from churches and 
public buildings , in case of fire, accid ent, or sudden emer
gency, referrin!; as instances to the Holyoke French church 
disaster, and the accident at a New York church of a few 
weeks ago ; in fact, almost every paper brings an account of 
some such horrifying occurrence, with the sacrifice of a 
greater or less number of human livf s .  

This brings to mind the frequency of  accidents and loss of  
life in  railway cars from a similar cause, as instanced in the 
Roanoke disaster on the G reat Western Rail way of Canada 
of last year ; in which, during the burning of a car, the 
pll8sengers, in their frenzy and haste to escape, jammed the 
door shut, and could not g.)t it reopened, and several were 
burned to death, some saving themselves by jumping out of 
the windows. 

These accidents will not become less frequent until some 
i mportant changes are made to prevent them. As your cor
respondent of July 3 remarks : " ProviRion can be made, and 
It should be compelled to be. " There has been in force for 
some years, in the Dominion of Canada. a law compelling 
the doors of all churches and public buildings to be opened 
outwards ; and so great was the necessity felt for this that 
the enactment of the statute was accepted as a great boon, 
and at once universally complied with. 

The same feeling is prevalent, requiring statutory enact
ment compelling the opening outwards of railway car doors, 
evinced by the fact that, at each of the two last sessions of 
the Dominion Legislature, a bill was brought forward with 
this object in view. 

As a late resident of the Old Bay State, I am surprised to 
learn that you are so far behind in such an important mat
ter ; and for the welfare of those who are wont to congregate 
in our churches, and gather in public assemblies, and the 
ever constant iltream of railway travelers, let Ul:! hope th at 
thOle who have assumed the responsibility with the posi . 
tions they have accepted, as our lawgivers and legislators, 
will, at the earliest possible moment, do away with these 
wholee&!e man traps. 

The facts of the calle certainly and practically suggest the 
remedy : Open the doors of all public buildings and railway 
cars outwards. This is really what must be accomplished , 
and the wonder will be that it was not done long since. 

W. T. SMITHERS, D.D. 
Formerly Rector of Christ Church, Boston, Mass. 

Lindsay, Onto 
• ••• • 

The Iron Horse. 

To tlte Edito?' 01 the Scientijic .American : 
Most of your correspondents, when writing on the appli

cation of steam to street cars, eeem to take it for granted that 
the power used must be either hone or locomotive, with no 
alternative. If by locomotive they mean cylinders connected 
to the car wheels, or to the wheels of a separate vehicle or 
machine. I must dissent, and agree with you that the horse 
is to draw these cars awhile longer ; for there are some very 
important things about drawing a street car that locomotives 
cannot do practically. For instance, a large truck broke 
down on a track, and the several cars passing each minuts 
were promptly drawn off the track and around the obstruc · 
tion on the ordinary Belgian pavement, preventing a serious 
blockade ; and this is not uncommon. However effective loco
motives may be on a clear track with good rails, they are 
worth little off it, and on moet street railways they would bs 
off too often. 

We think the ca!le demands, not a locomotive, but literally 
an iron horse, that can, like any horse, be readily attached to 
and detached from the front of any car. with which it can be 
drawn off from or on to the track at pleasure, and need not 
be stopped by ice or mud. The first machine would un
doubtedly COI!It the $3,000 ('stimated by Mr. Woodward (paie 
52, current volume) ; but if any of the great linee ordered 
machinery enougb to draw all their cars, they could probably 
be furnished for $1,500 each . Of course, no company will do 
this until !ome one actually brings out the said i ron horse, 
and fully demonstrates his trotting capabilities ; for corpora
tione (unlike the Hon. Mortgage Bond) are not so famoUI fer 
taking " chances, " however " big" they may appear. 

There is a gro wing demand f(}l a machine IIf thil mi, 

© 1875 SCIENTIFIC AMERICAN, INC.



AUGUST 1 4 , 1 875.] J titutifit �mtri,au. 10 I 

and many are looking to see whence it will come-a qUE'stion 
for our inventors to answer F. H. RICHARDS. �- = number of inehe" twisted per minute, and 

VN X M 

moderate disbursement for saving a loss of perhaps pounds 
per tun. To make freshly cut gras!! into the finest hay at one 
stroke costs about $10 per tun of the dried hay. New BritaIn, Conn. 

• .  e . • 
Cold Air Motor No. 2 .  

60 S R 
= number of inches twisted per hour. 

t'N x M  
The hank measures 30,240 inches. To the Edit01' of the Scientific American : 

As cold air motor stock is at a high premium, and capital 
is goisg for it blind , a good opening is presented for an en
terprising man, and I do not propose to allow Mr. Keely to 
have an undisputed monopoly of the motor business. I 
would, therefore, exhibit, for the consideration of those inter
ested , a motor that will accomplish all that is claimed for the 
Keely marvel in a more simple manner, dispensing with the 
receiver, standpipe, and pipes, cocks, etc. , in the interior of 
the chamber of the generator of the new element of power. 
The engraving shows a sectional elevation of the device ; it 

In a pound of any number of yarn, indicated by N, there 
are N hanks ; hence 30,240 X :N = number of inches yarn in 
question per lb. 

Now, it is possible that in a wet season it may pay thus to 
preserve grass entirely by artificial heat ; but Mr. Gibbs re
commends the general use of the apparatus for compl eting 
the process of hay-making after the grass has been wlthered 
by some exposure, aud has l ost, say, more than hal f its origi
nal moisture. At this stage it will cost little to clear the 
field and get the hay safely into stack in the best possible 
condition, instead of leaving it to the cbance of being rained 
on, in vol ving a great additional expense i n  tae ordinary labor 
of marking, with liability to very great l oss in , .  nose " and 
color. Another feature is that a swall proportion of the ar
tificially dried hay, if mixed with damageo stuff, improves 
the whole bulk in a manner which could hardly b.. be
lieved without trial ; and another is that a farmer having a 
drying machine at commaud is not afraid to open out his hay 
in :dubious weather, and thus no fine hours whatever are 
wasted in waiting." 

30240 N : 1 lb. 
60 S R  . .  _-- -

V N X M 

60 S R 

30240'N-X-
V N X M 

-

___ S
_

R-=-- = decimal of l Ib. per spindle per hour of 
504N X  VN x M 

N Yarn. In England, the values_of M for different de"crip
tions of yarn are as below : . 

For hosiery yarn, M = 2 '5 

For doubling, M = 2 ·75. 

For weft, M = 3 ·25. 
For common mule twist, M = 3 ·75. 
For extra mule twist, M = 4. 
For super extra mule twist, M =  > 4. 
Applying the formula, in illustration, to No. 14 yarn, we 

have as V14= 3 '741, with S R = 6,000, and M = 4. 

consists of a cv l indrical vessel made of brass. having its side 
and bottom w�lls made very heavy, for a purpose that will 
hereafter appear. Said vessel is in reality made up of two 
cylindrical vessels, A B, A secured within B, concentric to 
the same and of snch relative diameter as to allow a space 
of proper

'
width to intervene between them. In said annular 

cavity, a ring, d d, is fitted to move under pressure ; it is pro
vided with a leathern cup packing, attached to its lower end. 
Above this rine: which acts as a piston head, a powerful 
spiral spring, ;;: is placed ; the line of junction between 
the inner and outer cvlinders is made on the edge, c c, and 
if the work is well done it cannot be observed. A strong 
pipe is connected to the nipple, z, ;  said pipe is provided with 
a suitable stopcock, and to its free end a powerful air pump 
is attached. The proper amount of air to obtain 2,000 or 
3 000 Ibs. to the square inch is pumped in ; the receiving 
i�let must necessarily be very small. When the requisite 
pressure is on the generator, the stopcock is turned, the air 
pump disconnected, and an indicating gage attached in its 
place. 

This little operation should be conducted privately before 
you exhibit the generator to the uninitiated. The cap or 
cover is now secured in place upon the top of the generator ; 
It should have a stopcock to which is attached about a yard 
of small gum h ose. When exhibited, the operator blows 
into the hOje for a few seconds ; the hose is then secured to 
a hydrant nozzle, and a couph of quarts of water introduced 
into the chamber, a. This should be well shaken np to ex
pedite the generation of the cold air vapor. If the stopcock 
in the pipe that the gage is fastened to be now opened, said 
gage will instantly show a pre!sure of 2,000 or 3,000 Ibs. 
per sc,.uare inch . If this device is made of sufficient dimen
sions (say, 40 inches high and 20 inches outer diameter), an 
ample quantity of cold air vapor at said pres"ure can be pro
duced to run a small engine for several minutes, posl!libly 
half an hour, and tue pressure would be nearly uniform 
until the vapor is exhausted . Be sure to quit before that 
event takes place ; then take off the top or cover, and show 
the experti present that there is no humbug about it. 

6000 
504 X 14 X 3 '741 X 4 

0'0568 Ibs. No. 14 yarn per spindle per 

hour ; and for 10 hours efficient work, 0 568 Ibe. With M = 
6, instead of 4, the production in 10 hours will be 0'R78 lb. 
per spindle. The difference is 0 568 -0 '378 = 0 '19 lb. }>er 
spindle, showing a loss daily from 10,000 spindles of  1 ,900 
Ibs. yarn No. 14, from excessive twist. 

It must be remembered that, in the low numbers, the 
English spinners use a staple both shorter and weaker than 
American uplands, requiring more twibt than the American. 
Yet M often in America is made 5, 5t, and sometimes 6. 

By comparing, with the practical result in any mill. the 
theoretical result, ascertained by the infall ible formula, the 
spinner will be at once advised, whether or not his frames 
are operated to their maximum capacity. 

FORWARDS. 
• ••• • 

Steam Ha.,-lJIakioK. 

It is reasonably certain that only a portion of the annual 
grass crop becomes convened into hay, and that the aggre
gate loss due to the spoiling of parts of the harvest by rain
falls amounts to very large sums. There is no process of 
curing hay so cheap as that of exposure, provided tne season 
cont nut S uniformly dry ; but as such is rarely the case, there 
is clearly an economical advantage to b!l looked for in effi
cied machinery which does the work expeditiously and in 
all times and.weathers. 

A novel invention for this purpose has recently been exhi
bited at the Royal Agricultural Society 'd exposition in Eng
lund. It is the device of Mr. William A. Gibbs' and its oper· 
ation, according to the description published in the London 
Times, points to a high degree of efficiency. The apparatus 
is of the following form : 

A portable stove constructed of plate iron is surmounted 
by a fan, which is driven by a belt from a three-horse power 
portable steam engine ; the fan draws all the heated air and 
gases from the coke fire, together with a volume of warmed 
air, which passes through a chamber surrounding the inner 
chamber of the stove, and blow s the hot currpnt, at a tern· 
perature of 400' Fah. or more, into the dryer. This resem
bles in general shape a straw elevator, consisting of a sheet 
iron trough 6 feet in breadth, 20 feet long if mounted on 
wheels as a portable carriage, or 40 feet or 50 feet long if a 
fixture. The trough is raised at one end at a low angle, 80 
that hay fed in at the upper end furthest from the stove 
shall slowly travel to the lo wer end of the stove-this being 
assisted by a slow reciprocating motion given to the bottom 
of the trough. A ridge of triangular section running along 
the middle of the trough divides it into two almost semi-cir
cular channels, 80 that the hay paSSES down in two streams ; 

In some parts of the United States, where unshine is lacking 
or wet weather prevails, an apparatus of this kind might be 
very useful .  It could be employed also for fruit-drying and 
other purposes. ------------.. �I�.�I�.�-----------

Needed Improvements. 
The Sewing Machine Jourr,al, published in the interest of 

the great business indicated by its title, points out the want 
of the following de vices : 

1. A ruffier which can be set to gather to a given fulness. 
2. A simple embroiderer. 
3. An adjustable scroll binder which will not stretch the 

binding. 
4. A practical adjustable hemmer, from the smallest size to 

an inch wide. 
5. A rotary shuttle sewing machine, which will not twist 

or untwist the thread, and which will sew with great rapidi
ty. 

6. A practical tuck folder. 
7. A sewing machine which will have, in its working parts, 

the different attachments whi ch can be thrown in g.ar with 
some working part of the machine when the attachment is 
required. 

8. Motive power. 
9. A good needle threader. 
10. A glass oil bottle which can be sold chllaply, and used 

to oil the machine instead of the oil can. It must be madll 
so that the oil can be forced out. 

. ·e. a 
Two Inventions Wanted .  

W e  call the attention o f  inventors and manufacturers to 
t wo advertis. ments in the present issue, in which the adver
tiser asks for, fir�t, a process by which ten or fifteen copies 
of freshly written documen ts can be made rapidly and dis
tinctly on durable paper in ink which will not fade ; and 
second, for a strong, thin, tissue or simil ar paper which can 
be used in manifolding with carbon sheets. 

It is not difficult to produce several copies of a document 
by means of devices and materials now in the market ; but as 
a rule,!;Uch duplications are blurred and indistinct even when 
considerable care and skill are employed in producing them. 
For legal documents. for example, such copies are of l ittle 
value, and in general, in cases where accuracy and legibility 
are of importance, press copi.es are not favored. Agaiu, 
copying paper in manifold copy books is,as a rule, flimsy and 
poor stuff, and certainly not the m&terial to which one would 
wish to commit valuable correspondence were anything bet
ter attainable. Messrs. Crane and Co. , of Dalton .  Mass. , 
make a great variety of special papers for ban k n otes, 
bonds, etc. , np to a he&vy article for machine belti og ; a d 
we have no doubt that they can make the article r. quin d by 
the advertisements. 1.t all events, the requirements men
tioned in the advertisements referred to are well worth th e 
careful consideration of manufacturers generally, as we be
lieve there exists a large demand for the article. - - -

I must candidly state in advance, for the benefit of capi
talists desiring to invest in my motor, that there is a possi
bility of Mr. Keely'S invention being substantially the same 
in construction, and this would bring on an interference in 

the hot air issues through two slit apl:'rtures, one on eaeh haae n. SinKer. 
side of the base of the middle ridgtl, and for the:entire length Mr. Isaac M. Singer, the well known se wing machine in-

the Patent Office. WM. P. PATTON. 

of the machine ; aad the hay is kept continually stirred and vent<lr and manufacturer, recently died in England. Mr. 
lightened up ovel the hot bla�t by a number of small iron Singer was born in Oswego, N. Y, in the year 1 811, and in 
stirrers, cleverly contrived to imitate the action of forks early life worked at the machinist's trad e. On the appear
worked by hand. ance of the sewing machine, he at once turned his atter.tion Harrisburg, Pa. 

�------��--------• ••• • " We saw,"says the Tima, " partly made but wet hay passed in that direction, devising an ingenious machine for himself, Fire Escapell Wanted. through the machine and converted at once into a thoroughly and I!lubsequently adding improvement after improvement 
To the Editor of the &i.entific American: dry condition for �he stuck ; we sa w  spoilt and musty hay until the now celebrated machine which bears his name was 

The communication in your issue of July 3 induces m& to dried into hay of fair apparent quality and pleasant fra- perfectl:'d.  Mr. Singer obtained a very large number of pat
propose the following preventive of such horrid hu man grance ; and we saw freshly cut g rass, saturated with rain ents on his variou� devices, it being his policy to seek such 
holocausts as the late one at Holyoke. Let all churches from a very heavy thunder sho wer which poured do wn at protection as soon as he had d .. monstrated to himself that 
and pub ic building'S be mad e with double door frames, the the time, dried into hay of first- class color, and possessing _any new addition to, or modltlcation of, his machin e  was 
outer one set fast in the wall and the inner one hinged to it, the rich malt odor peculiar to well made hay. With a single e�sential tu its working. His labor and enterprise did not go 
to open outwards ; the dOOr!! to be hung in this as usual. twenty-foot machine, the operation is too slow to employ long un rewarded ; and although one of the pioneers in an in
When the building is occupied. the inner frame can be slightly fully one man feeding off a cart and another man removing vention regarding whicb, as is common with all new Ideas, 
fastened, so that the least rush wil l open it. When the the product ; but with two such machines tilde by side, or people were at first skeptical, at a comparatively early period 
building is unoccupied, it can he made fast. Let every with one fixed machine, of forty or fifty feet length, probablJ in the history of the se wing machine he succeeded in Stcur-
State require, by law, public buildings to be thus made. one set of carters and stackers (Quld be kept going. From ing the necessary capital wherewith to estallhsh It manu -

Kankakee, Ill. S. N. MANNINe . the experiments made under our supervision, it appears that, hctory . .. I.. • while fresh and wet gras" loses seventy to seventy-five per From that time forward, the fortunate inventor rapidly 
!'For the Sc\entlllc Amer\c&n . l  eent of ite original weight in being made into hay, the quan- grew wealthy. The corporation subsequently formed, in Cotton lJIathematicll. tity of moi!!ture in exce"s in partially made hay, or hay which he held a large interest, became one of that powerful 

Deduction of a formul� for the prod uction of any number eaught by a heavy rain, may be from ten to twenty per cent. combinatio ll which practically controlled the entire sewin� .f yarn, per I!lpindle, per hour, in decimals of a pound, at any To expel this water from partially made hay requires a con- machine trade of th e country, and at the time of his d eath 
epindle epeed. I!lumption of coke in the I!ltove and of coal for the enjcdne nOL his pri vate fortune is said to aggregate several millions. 

Let S R = revolutions of spindle" per minute. excet ding a cost of 30 cents per tun of hay dried. Preserv-
N = number of yarn in question. ing fres Dly cut grass may cost in fuel si x or seven time!l more. 
M = multiplier of square root of number, to determine the ,. Vnth outlay for labor and for wear and tear of apparatus, 

twists per inch of yarn ; then the total expense, according to Mr. Gibbs' calculations, doell 
VN X M = nllm.ber (If twiit. per i n,ch.: !IUd not exceed $1.80 or $2.00 per tun, which is, indeed, a very 

. . . 
ONE and two th irds Ibs. of coal per hor�e power, p!!r hour, 

is the consumption of f uel shown by the stt amship Plovllr, 
a new boat built at Sunderland, England. She has com
pound engines indicating 562 horse power. 

© 1875 SCIENTIFIC AMERICAN, INC.



1 02 

IMPROVED TOY GUN . 

The annexed engraving represents a novel device which 
may be utilized to " teach the young idea how to shoot, " or, in 
other words. pl aced in the hands of children as a plaything, 
or may be employed to kill rats or birds or any other small 
game. It consists of a gun constructed after the well known 
pea-shooter plan, that is, the missile is thrown by the con
traction of a released elastic band, to moderate distances, 
with accuracy and considerable force. A general view of the 
invention is shown in Fig 1 ;  Fig. 2 shows the trigger mech
anism, and Fig. 3, a section 
the muzzle. 

The barrel is slotted longitud-
inally, the slots forming guides 
for the sliding piece, A, therein. 
Ex.tended between stationary 
hooks, B, at the muzzle, Fig. 3, 
and the arms of piece, A, which 
protrude through the slots, are 
strong rubber springs, C. These 
are extended when the slide piece 
is retracted. 

The rear portion of the slide 
piece is provided with a hook or 
arrow, which catches in the piv
oted spring jaws, D, Fig. 2. A 
slotted piece, E, with V- shaped 
front end, slides on lateral guide 
pins and acts on the rear ends of 
said jaws. The trigger engages 
in a recess of slide, E, and car
ries the same forward on being 

J citutific �mtricJ •• 
To Dllltln2'ulllk Benzine from Benzol. 

Benzol, C, H., was first discovered by Faraday in the cyUn
dE'rs in which coal gas was delivered to consumers in Lon 
don many years ago. Much more recently, a volatile sub
stance resembling it in several particulars was found among 
the products of petroleum refineries, and to this too was 
given the name benzol or benzine. At lEngth the name ben
zol became confined to the coal tar product, while in this 
country the name benzine has generally been limited to the 
petroleum product ; but in England and France both are 

Fiji 

pulled. The rear arms of the MARTIN'S TOY GUN. spring jaws, otherwise held apart 
by a rubber spring encircling the front arms, are thereby I known as benzine. The former is much more valuable than 
forced together, and the front part opened. The rear of the the latter, since it is employed in the manufacture of aniline 
slide piece ,  A , is thus released, and the latter is pull ed quick- and the aniline dyes. There is great similarity in color,odor, 
ly forward by the contraction of the bands, thus throwing etc. , and the benzine is sometimes sold as benzol, or mixed 
the missile out of the barrel. Elastic cushions, F, Fig. 3, with it. Dr. Hagar distinguishes the t wo by means of 
arranged in the ends of the barrel slots, break the force of iodine. A small crystal of iodine, placed in a test tube con
the shock of the slide as it reaches the muzzle. taining the liquid to be tested and gently agitated, dissolves 

On pulling back the slide piece for the next shot, the arrow and imparts to benzol a violet red color ; to benzine it imparts 
end spreads the jaws, which carry, by their action on the V- a raspberry red color. In a mixture of the two, the color of 
shaped slide, the same and the trigger back, ready for an- the solution is also a mixture of violet red and raspberry red, 
other discharge. Buckshot or 
bnllets may be fired ; and to 
retain the same in place, the 
forward end of the slide piece, 
A, is hollow ed, and a light 
spring provided, which grasps 
the ball and prevents its escap
ing when the gun is carried 
muzzle downward. 

For dispelling cats in city 
back yards, we should imagine 
this invention admirabJy adap
ted. It certainly would be a 
cheap substitute for the air 
guns now used for target prac
tice. It may also be trusted 
in the hands of children, to 
whom it would be dangerous 
to allow the handling of a wea
pon charged with powder and 
ball. 

Patented through the Sci 
entific American Patent A gen 
cy, May 25, 1 875. For fur
ther information, relative to 
sale of patent, address the in-
ventor, Mr.  "William H. Marti n (until 1st of  September next), 
Burnt Ordinary, Jallles City county, Va. ; after that date, 
at Mobile, Ala. 

• ••• • 
IMPROVED FLOOR CLAMP. 

CLARKE'S FLOOR CL a.MP. 
the latter prevailing, so that the addition of the smallest 
quantity of benzine to benzol can be detected in this way. A 
fe w experiments will soon enable a person to judge of the 
amount of adulteration. 

. ._. -
Carpenter!!, cabinet mak ers, and others who find it fre- IMPROVED [ PRESSURE BLOCKS FOR PLAWING KACHIl{ES, 

quently necessary to clamp f100rinlr boards or portions of fur- 'Ve illustrate herewith a novel improvement in planing 
niture together are provided,in tb� 
device illustrated herewith, with a 
novel and simple tool especially ad
apted to such purposes. It consists 
of a sleeve, A, which at its lower 
extremity carries a cam , B, Fig. 2, 
and at its upper end has a handle, 
C. Passing through the sleeve is a 
rod having a screw point, D, at its 
lower end, and turned by the upper 
handle sho wn. Attached to a collar 
on the sleeve, A, is a rear ward ex
tend ing arm, E, the end of  w lJ.;ch is 
turned downward and toothed so as 
to engage with the surface of the 
joist. I!' is a slotted and grooved 
arID which is pressed by the cam 
against the board8 when bliid cam is 
suitably revolved by the handle, C. 
The holding arm, E, prevents any 
rearward motion of the device, which 
is still further secured by the screw 
point, D, entering the wood of the 
joist. 

machines, which consists in a series of independently operat
ing pressure blocktl, arranged on lines parallel with the axis 
of the rotating cutter. Their object is to hold the lumber 
while being planed, and in so doing to take the place of the 
pressure bar or pressure rollers now generally employed. 
The advantages claimed are that the operator is enabled to 
feed two boards of different thicknesses at the same time, hold
ing both alike ; or he may plane one board on one side of the 
machine and have it held alike at both edges, thereby secur
ing a uniform thickness and even surface, giving the same 

.B 

� mount of wear on the side of 
the machine as at the middle, 
and thus keeping the cutters 
and bed worn alike and even. 

At a suitable distance in 
front of the cutter head, A, is se
cured a guide, B, the inner 
side of which is made circular 
and concentric with the circle 
described by the cutters in their 
revolution. On this guide are "
hung the independent chip 
breakers or pressure blocks, C. 
The latter are constructed in the 
same curve as the guid e, and 
are held down by the spring-, D. 
In the g-uide are made suitable 
recesses for the reception of fric
tion rollers, E, for the blocks to 
work against with an easy move 
ment. 

In rear of the cutter head is a 
crossbar, F, which holds another 
series of pressure blocks, G ,  

which hold the board after i t  i s  planed. These are also 
curved on their i nner sides, and the proper amount of press
ure is given to each by means of a rubber spring, H. Each 
block and its spring is held by means of a bolt, as shown. 
The tendency of the blocks, G, is to bring down the thinner 
p art of a board not planed alike on both edges, and to keep 
it from vibrating, thereby securing uniformity of thickness 
and an evan surface. 

This invention, which the inventor claims in no wise 
conflicts with the Woodbury p atented pressure bar, offers, as 

has doubtless already been 
noticed; a means of overcom
ing several difficulties pecu
liar to that appliance. 

It was patented in the Uni
ted States May 25, 1875, and 
also in Canada, to Mr. Chester 
R. Patterson, of 439 North 
Main street, Pittston, Pa., to 
whom inquiries for further 
particulars may be addressed: 

Soda Mann facture. 

Siebel proposed to make 
carbonate of soda by fusing 
together phobphate and ni
trate of soda, so as to obtain 
at the same time nitric acid. 
Aside from the difficulty that 
the vessel , in which the fusion 
was made, would be rapid
ly destroyed, this process has 
no practical value, because, in 
the first place, a number of 
operations are requisite, and, 
in the second place, the sepa 

ratiGn of phosphate from the carbonate of soda is either im. 
perfect, or so expensive on a large scale, that nitric acid, as 
well as soda, would be much more costly than when pre 
pared in another way. That communication induced the au 
thor to publish his process for making nitric acid and <-auetic 
or carbonate of soda from Chili saJ\peter at one operation, 
which was patented in Prussia in 1867, in :the hope that 

further experiments or the use of 
more suitable vessels would render 
this process a profitable one in indus " 
trial chemistry, for obtaining at once, 
from cheap Chili niter, valuable ni
tric acid and caustic soda. 

The invention was patented June 
8, 1875, to Mr. W. D. Clark, of 
Springfield, Ill. ,  to whom inquiries 
for further particulars may be ad
dressed,l  PATTERSON'S PRESSURE BLOCKS FOR PLAWING MACHIlIES. 

In 1805 and 1806 the author had 
numerous experiments made in his 
laboratory for the purpose of obtain
ing nitric acid and caustic soda from 
C'hili saltpeter. It was fused and 
ignited with various substances like 
silica, alumina, oxide of zinc, and 
carbonate of magnesia, but all these 
required so high a temperature for 
the decomposition of the nitrate of 
soda that the greatest part of the Ii 
berated nitric acid was completely 
decomposed , and only a IImall por
tion of it was obtained. The least 
heat was required with carbonate of 
lime. The author mixed fine chalk 
with Chili saltpeter in nearly equi 
valent proportions, with a slight ex · 
cess of the former. The mixture 
was heated first in an iron retort, af
terwards in large iron pans under a 
stoDe vaulted cover, unHl no more 
gas was evolved, and the mass be 
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came pasty and thick. The gases were conducied through a gine anything more beautiful. In every variety of this plant, 
system of stone flasks containing water, and in this way at when grown well in any deep rich soil, intermixed with rho
first three fourths, afterwards eleven twelfths, of the nitric dodendrons, the different tints of yellow, red, and orange 
acid in the saltpeter was obtained. As the common salt in have a ple8.I!Jing effect among the white, rose, and purple 
the saltpeter is not decomposed by carbonate of lime, at least tints of the latter plant. Another attraction polise�sed by 
at the temperature employed. the acid obtained was perfectly these azaleas is that the foliage becomes bright yellow and 
free from chlorine. '1'he thick sirupy mass was drawn out of crimson in the autumn. Our illustration represents the so
the pan while still hot, and the pan charged again. Tlte mass, called Ghent azalea, a fine specimen of the hardy class. 
which contained caustic lime and carbonate of soda, when • '.' • 
cold, was boiled with water to obtain caulltic soda, the car- COTTAGE ARCHITECTURE. 

bonate of lime being precipitated. The accompanying view and plans (Fig. 2), designed for a 
Since all the soda in the nitrate of soda iii obtained in the gardener's cottage, show a building, small, but very pictu. 

form of caustic soda, and as a rule this covers the total cost resque in appearance. It would be very suitable for a gate 
of the saltpeter and chalk employed, this pro 
cess would be a profitable one were not the 
costly vessels rapidly destroyed, as an eight 
months' experience proved, the operation of
ten being interrupted to renew the pans.-Carl 
Lieber. 

. .  -
To Make Gold and Silver Ink8. 

Good bright gold, silver, and bronze inks are 
seldom met in the market ; they are almost al
ways of a dull color. do not flow easily from the 
pen, and the writing remains sticky. Hence ar
chitects and artists mostly prefer to use shell 
gold and shell silver (Kuschel-SUber), instead of 
the corresponding ink. The latter, however, 
is so much easier and safer to use that I will de
scribe its preparation. 

For gold ink it is best to employ genuine 
gold leaf, but owing to the expense this is sel
dom used ; sometimes mosaic gold (sulphide of 
tin) or iodide of lead is employed, but almost 
always Dutch leaf. 

Owing to the relatively low price of silver, 
genuine silver foil is used for silver ink , false 
silTer foil is seldom used, and is not so good. 
For other metallic inks, commercial bronze pow
ders are employed. The genuine and false foils 
are also sold in a finely pulverized state ; they 
are made from the waste of the gold beaters by 
rubbing it in metallic sieves to an impalpable 
powder. 

In consequence of the beating between gold beater's skin, 
it has particles of grease and other impurities attached to it 
which must be removed before it caB be used for ink. For 
this plllpolltl the whole sheets, or the commercial bronze pow
der, are triturated with a little honey to a thin magma on a 
glaBS or porphyry plate with a pestle, as carefully as possible, 
as the beauty of the ink depends essentially on this. The 
finely rubbed paste is rinsed into a thin glaBII beaker, boiled 
for a long time with water containing a little alkali, freqv.ent
ly stirred, decanted, well washed with hot water, and dried at 
a gentle heat. By boiling this powder with water containing 
sulphuric, nitric, or hydrochloric acid, different shades can 
be imparted to it. 

Next, a solution of 1 part of white gum arabic in 4 parts 
of distilled water is mixed with 1 part of potash water glass, 
and triturated with the requisite quantity of purified metal
lic powder. Gold ink will bear more liquid than IIilver ink, 
l!Iince gold covers much better : on rOl1gh pa.per more metal is 
necessary than on sized paper ; on light paper more than on 
dark, to make the color of the ink appear equally int8llse. 

In general 1 part of foil is enough for 8 or 4 parts of the 
above liquid. In preparing large quantities of ink, a low 
porcelain measure is used fur transferring it to the small glass 
vessels wb.ere it is to be kept, and it must be continually and 
thoroug .... y stirred 110 that it will al ways keep well mixed. h 
requires frequent stirring also when in use. It is best to mix 
the dry powder with the liquid immediately before using. 
The ink �n be used with a common steel pen, and flowlI very 
well when writing slowly, but it is better to use a pencil . 

I consider the use of potash water gl8.1S11 of �t impor
tance. It greatly increases the metallic luster on pa.per, pre
vent its looking dead, protects the Ivriting from being dis 
colored by the action of the atmol!lphere, and alllO prevents 
its penetrating too far into the pores of the paper, without 
rendering it very viscid. Although the writing of itself 
possesses a high metallic luster, it may be increa!!led by gen
tly polishing with a polishing steel. Inks made with mosaic 
gold , mosaic silver, iodide of lead, etc., are not nearly 150 
oeautiful.-C. H. Viedt. 

• ••• • 
HARDY AZALEAS. 

These are flowers so fresh and fragrant that they ought to 

AN ORNAMENTAL COTTAGE. 
lodge or a sea-side or summer cottage, and would look ex
tremely well among the trees of a camp ground. The porch 
(with its seat) is large and roomy ; the Ii ving room is of  good 
size, well lighted by a square bay window. The kitchen is 
well supplied with closets. This first floor could be very 
much improved by adding a one-story kitchen at the rear, 
making the living room into a parlor, and the kitehen into a 
dining and sitting Nom ; the additional cost would be very 
lHIlall. The secoRd fioor contains three bed rooms, very con-
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venieJltly arranged and each provided with a closet. The 
two downstairs rooms and the large front bed room are sup
plied with open fireplaces, the value of which for ventilation 
is 80 often overlooked in cheap houses ; besides this, there 
should be ventilating tUQes or shafts in the chimney sides, 
with registers opening from each room, thus insuring a good 
system of ventilation. The roof should be ventilated by 
openings under the projecting eaves. The estimated cost of 
this building is from $1,200 to $1,800, according to locality 
and style of finish. 

The view and plans are taken from " \Vooden and Brick 
Buildings," the latest and best work published by Messrs. A. 
J. Bicknell & Co. , of 27 Warren street, New York . 

• I •• • 
Smith (JolIe�e. 

By the endowment of a charitable lady, now deceal!led, a 

new and splendid college for the higher education of youn; 
women has lately been constructed at Northampton. Mass. 
The students, instead of congregating in one Jarge Loarding 
house, are divided into small families, residing in separate 
cottages, scattered about the college grounds. 
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that term, a college, which should give young women an edu
cation as high and thorough and complete as that which 
young men receive in Harvard, Yale, Amherst, and other 
colleges. 

The college was dedicated in July last, under the presiden
cy of Professor L. Clark Seelye, formerly of Amherst College, 
Mass. 

• ••• • 
On the ParafOn8 oC Penn8ylvania Petroleum. 

Morgan, under Schorlemmer's direction, has made an ex
amination of the normal hexane and heptane from Pennsyl
vanian petroleum, to test the question of the presence of iso
mers. The normal paraffins were chlorinated, and then con

verted i nto olefines by treatment with al
coholic potash. These olefines were treated 
with cold hydrochloric acid, each of them 
being thereby separated into two fractioD�J 
one of which dissolved in the acid, while the 
other did not. 'l'he latter fractions yielded 
secondary alcohols when suitably treated, 
that from the hexane being methyl-butyl 
carbinol and that from the heptane being me
thyl-pentyl carbinol. It hence appears that 
the derivative olefines are normal, and have 
the constitution CR. = CR-C'n R. + 2n1. The 
former olefines, or those soluble in hydro· 
chloric acid in the cold, yielded alcohols 
which appeared to be secondary, but which 
need further investigation. 

In some remarks upon this paper, Schor
lemmer says that the above results do not 
necessarily prove the presence of a third iso
meric heptane in petroleum. Heptane when 
treated with chlorine yields one primary, and 
may yield three secondary, chlorides. If the 
heptenes from two of these combine with 
hydrochloric acid in the cold, the alcohols 
from them would yield on oxidation ethyl
butyl ketone and diplOpyl ketone. These on 
further oxidation would yield propionic and 
butyric acids. Since Morgan obtained the 
latter, and as the acetic acid he obtained came 
probably from the presence in his heptane of 
a lower boiling isomer, it is probable that, 

owing to the method he employed, the propionic acid was over
looked. To decide the question, an absolutely pure paraffin 
is necessary ; and the author proposes to make additional ex
periments with hexane from mannite. 

- .- -
Snu ft'" Cor I •• eets. 

The so ·called tobacco meal, the KiJln;,acM Ztitung says, has 
],een successfully used in agriculture for the destruction of 
noxious insects, but it has not yet been applied largely on 
account of its high price, which is caused by heavy import 
duty. The only obstacle lies in the fact that the meal might 
be used for the manufacture of snuff. 

• ••• • 
COllBINED PORTABLE AQUARIUM AND WARDIAN CASE. 

The accompanying illustration, selected from the English 
Garden, represents a simple and tasteful little parlor aqua
rium. in which many small exotic aquatics and SOlle of our 
native water weeds will grow as well as in a contrivance of 
greater dimensions. It consists simply of a glass vessel, si 
milar in shape to an ordinary bell glass, but furnished with 
a stand, and covered either with another bell glass or an or
dinary glal!lS shade. A handful of sandy soil or gravel and 
a few shells at the bottom serve to hold the roots of vallis
neria, aponogeton, chara, and other water plants. Soft water 
is best for filling the glass if it can be obtained. and one or 
two goldfish add brightness and life to such an arrange
ment, and give motion to the water. Aquatic plants, or such 
of them as will grow in a vase of small dimensions, very 
rarely produce 1l0wers ; and in order to counteract this want 
of brilliancy, a vaee of cut flowers may be introduced, as 

The general character of the institution has been determined 
by its founder, whose will provides that the trustees shall 
furnish young women the " means and faoillties for education 

be more generally grown in shrubbery bordeN than they are. equal to thoM which are duded in our colleges to young shown in our engraving, and they will last Ireah and beauti

'fhe colors are rose, buff orange, and .raDge buff ; and when men. " The fund for the inlltitution wu not given to eetab- ful for a much longer time than when they are fully exposed 

intermixed with tender young foliage, it is difficult to lma· lish an ordinary school, bu� to found, in the truest sense of to the heated atmosphere of the sitting room. 
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The !tIeteorite of February 1 2, 1 8 '7 5 . 

liT ARTHUB W. WRIGHT . 
This meteorite fell in Iowa county, Iowa. It is of the 

stony kind, not greatly differing in its general appearance 

from others of the same class. Numerous small grains of 

metallic iron and of the magnetic sulphide of iron, or tToilite. 

are scattered through the mass, the iron grains ranging in 

size from the finest particles, like mere powder, to those of 

the size of a fig seed, with occasionally one as large as a 

grape seed. The mass of which the meteorite probably 

once formed a part was of great size. 
The recent investigations of Professor Newton, Schiapa

relli, Oppolzer, and others, in respect to some of the great 

meteoric streams, have resulted, on the one hand, in estab

lishing the identity of their orbits with those of certain well 

known com ets, and on the other, in showing that the bodies 

belonging to these streams are probably of the same nature 

as the sporadic or ocoasional meteorites. It seems probably, 

therefore, that an examination of the gases yielded by a 

freshly fallen meteorite would be likely to furnish important 

information respecting the tails of comets, and these anticl, 

pations were found to be not unwarranted by the results. 
The examination showed that the gaseous contents differed 

in a marked degree from those obtained from iron meteorites 
hitherto examined, inasmuch as they contained a very large 
percentage of carbon di-oxide, with a smaller proportion of 
carbonic oxide, and a large residue of hydrogen, the two 
oxides of carbon making about one half  of the gaseous mix
ture. 

The whole amount of gas given off was about two and one 
half times the volume of the solid portion of the meteorite 
employed, but this was not the whole, for the heat was dis
conti nued before its evolution had entirely ceased. If re
ferred to the iron alone, it would be about twenty times its 
volume. 

The following taule gives a comparative view of the rela, 
tive proportions of the gases obtained at different tempera
t ures, the nitrogen being determined as a residue : 

At 100' , At 250° , Rp.low At low At full 
red heat .  red heat, red heat . 

: CO2 95 ' 46 92 '82 42 '21 85 ' 83 5 ' 56 

CO O'UO? 1 ' 82  5 ' 1 1  0'49 0'00 
H 4 ' 54  S ' M  48 ' 05  M'M 87'53 
N 0 '00 0-00 4'56 5 ' 18 6 ' 91 

100'00 100 ' 00  100'00 100 ' 00  100'00 

No hydrocarbon compounds of the olefiant series, capable 
of absorption by fuming sulphuric acid , were found, nor any 
marsh gas. A very small percentage of the latter would 
have been readily detected. Tests were applied for sulphur
ous oxide, hydrogen sulphide, and chlorine, but there was no 
indication of the presence of these gases. A small amount 
of water vapor was drawn off by the heat, but not apparently 
more than the ordinary quantum of hygroscopic moisture 
which sU0h a substance would absorb from the air. 

It will readily be seen, on reviewing the above results, that 
they showed a marked distinction between the iron and the 
stony meteorites, as to the gases they contain. For, while 
hydrogen is the principal gas of the irons, in the Lenarto 
Ilpecimen amounting to 65 '68 per cent, in those of the stony 
kind, if the one examined may represent the class, the char
acteristic gas is carbon di-oxide ; and this, with a small pro
portion of carbonic oxidtl, makes up more than nine tenths of 
the gas given off at the temperature of boiling water, and 
about half of that evolved at a low red heat. 

The spectrum of the gases was observed by means of a 
vacuum tube, of the kind ordinarily used for spectroscopic 
work, attached to the apparatus. As was to be expected, it 
consisted of the hyd rogen and carbon spectra together, bear
iDg a general resemblance to those of gases from iron meteo
rites, but differing from them in the greater relative intensi · 
ty of the parts due to carbon compounds. At a few millime 
ters pressure, indeed , the hydrogen spectrum was almost 
overpowered by th!'m, and was relatively weak. The three 
middle carbon bands, those in the yellow and green, were 
very bright, that in the green being most intense of all. In 
the broad part of the tube these constituted nearly the whole 
Gf the spectrum villible, the green hydrogen line being dis
cerni ble with difficulty, and tile others not at all. 

These are precisely thli thrte bands observed in the spec
tra of some of the comets, and they hl\ve the same relative 
order of intensity. This is a Tery significant fact, for it 
shows th at it is quite unnecellsary to assume the existence of 
volatile hydrocarbons for the explanation of cometary spec
tra, as is done by some writers, and that the presence of the 
tW0 oxides of carbon in such quantity is quite sufficient to 
account for all that has been observed, taking into considera
tion the circumstance that the tension of the gases in the 
cometary appendage must be extremely small, and the ener
V of the elActric discharge very feeble. 

There is a high degree of probability that, if a large comet 
should hereafter approach near enough to the lIun to have its 
nueleus intensely heated , the hydrogen linell will be found 
in its spectrum, in addltion to the bands heretofore observed. 
One cannot help regretting that a comet like Donati's should 
have departed into space j Ullt early enough to escape obser
Tation with the speetroscope. 

The spectrnm of bright lines or bands indicate. that the 
�s givell out some light directly, in addition to that which it 
rellacts. The most obvious, and also the most probable, cause 
for thill luminosity ill electrillity. Certainly a disturbance of 
the electrical equilibrium would rellult from the heating ef
fe,ct of the solar ray., and a change of electrical potential, 
with consequent dischargell, would be produced by the mo· 
tion of the gaseous molecule .. from the nucleus and from each 
other, as also by the change in the distance from the sun, 
provided either of the bodies possessed an electrical charge, 
as ean hardly fail to be the ea ••. 

J citntifit �mtritan. 
There is another supposable eause for the light, whir.h sug

gests itsel f, however, in the property of gaseous bodies, that 
they emit light of the same charader as that which they ab
sorb. It is not altogether improbable that the solar radia
tions absorbed by the gaseous matter, though for the mo�i 
part converted into heat, would also in part be emitted again 
as light, and that in the case of volumes of gas filling many 
cubic miles, the intensity might be sufficient to give a dis
tinct spectrum of bright bands or lines, even though, on the 
scale of any possible experiment, no trace of such an action 
can be detected. 

These results have thus an important bearing upon the 
theory of comets and their trains; and if this meteorite may 
be taken as a reprbsentative of its class, they warrant the 
following conclusions :  

1. The stony meteorites are distinguished from the iron 
ones by having the oxides of carbon, chiefly the d.i-oxide, as 
their characteristic gases, instead of hydrogen. 

2. The proportion of carbon di-oxide given off is much 
greater at low than at high temperatures, and iil sufficient to 
mask the hydrogen in the spectrum. 

3. The amount of the gaseil contained in a large meteorite, 
or a cluster of such bodies, serving as a cometary nucleus, is 
sufficient to form the train as ordinarily observed. 

4. The spectrnm of the gases is closely identical with that 
of several of the comets. 

'Ve consider a comet, then, as merely a meteorite of con
siderable magnitude, or a swarm of many of lesser size, eon
taining large quantities of carbon di-oxide, with some car
bonic oxide and hydrogen, and giving off these gases under 
the influence of so1 9r heat. The galleous substance in stream
ing away forms the train, which is visible, partly by reflected 
sunlight, and partly by its own light. due to some molecular 
or electrical action, which causes it to give the spectrum of 
the carbon compounds. The form of the train points to a re
pulsive influence of some kind, as has been shown by Pro. 
fessor Norton, but whether this is due to a specific action of 
the sun's rays, as is held by Faye, or is electrical in its na
ture, as maintained by Zollner, must still be regarded as a 
subject for investigation. 

The loss of the gaseous contents by the action of solar heat 
readily explains the loss of the tail and diminution of bright
ness observed in the case of several comets in their succes
sive revolutions ; and their final disappearance from sight 
will follow as an inevitable consequence, the number of re
volutions necessary to deprive them of their  gaseous con
tents depending principally upon their size and the nearness 
of their approach to the sun at their perihelia. 

The oombustion of the hydrogen and carbonic oxide con
tained in meteorites, when liberated by the heat caused by 
their entrance into the atmosphere, must contribute greatly 
to increase Lhe intllnsity of the heat, and both in this way, 
and by the consequeut sudden expansion of the imprisoned 
gases, may have much to do with the burllting of the masses, 
and the violent detonations Which attend their appearance.
American Journal of Belew;_ and Art&, for July, 187�. 

• • • • • 
!tIo'hers of Sclen'Ulc !tIen. 

It is  a saying, which is often repeated, that " clever men 
have clever mothers," and when people are inquiring into 
the pedigree of a man of intellectual mark, the question 
" what sort of a mother had he !" is one which may well 
arise in the mind. It is one, too, which not unfrequently 
elicits in reply the declaration that the mother was a perllon 
of some intellectual power-not always necessarily of a high 
degree of education, but still a woman who made a mark on 
the society in which she moved, of whatever rank in life she 
may have been, Genius and talent are, fortunately, not con
fined to any one station, although there are undoubtedly 
some circumstances much more favorable than others to the 
development of the intellectual powers. 

The notion that clever fathers have clever sons is not nearly 
so popular as the one that brain power is inherited from the 
mother. Mr. Francis Galton, as ill well known, has under
taken to sho w, and has shown, that the popular notion is, to 
say the least, an imperfect one, and that clever men have 

professions are concerned, and he ascribe!! the marked ab
sence of the mother's influ8nce over scientific men to the 
fact that the feminine mind does not care for Science, and 
that the ways of thinking of scientific persons are not those 
which commend themselves most to women's habits of 
thought. The fact is rendered all the more noteworthy 
because, in the great majority of instances, the influence of 
the father in directing the son's mental tendencies is clearly 
acknowledged. 

It is to be noted that,where feeling, refinement, and even 
ambition are concerned,mothers have greatly influenced their 
sons ; but  where exact thought and patient investigation are 
involved, their influence seems to have been wanting. In
stances being, however, on record that sometimes there has 
been a mother whose love for natural objects has had an 
effect on the mind of her son, it may be inferred that, were 
women generally of more scientific tendencies than they are 
now, the maternal influence might be as distinctly shown as 
in the cases of non-scientific men of intellect. 

Science certainly has not at present the same attractions 
as literature f(ilr women, except in a few cases here and 
there. Perhaps that may result from the circumstance that 
so few possibilities of scientific instruction or work hav!', 
as y et, been open to them. But as time passes on, and 
chances of scientific education develope, women may come 
to find in the pursuit of Science something which will afford 
them interest, and will open up to them vast fields of intel
lectual usefulness, quite within the range of their powers. 
The day may come when some future Mr. Galton, making 
statistical inquiries as to the nature and nurture of scientIfic 
men of his time, will have to record that the maternal in
fluence in the direction of the minds of scientific men is not, 
as now, conspicuous by its absence.-Hom8 Journal. 

• • • • • 
Another Flyln� !tIachlne. 

A new air ship has been invented by Mr. W. F. Schroeder, 
which, so far as we are able to judge of it by the much mud
dled descriptions of the daily journals, appears to be a com
bination of all the various principles on which attempts 
at aerial navigation have heretofor8 been based. The in. 
ventor has been successful in obtaining pecuniary support, 
and therefore, u!like mo&t schemes of similar nature, this 
one bids fa.ir t.o exist elsewhere than on paper. At a l l  
eTents, w e  ar e  promised a practical trial in the middle o f  
next month, during the course of which Mr. Schroeder pro
poses to travel between New York, Philadelphia, Baltimore, 
and Washington,and finally, if Iluccessful, to crown his exer
tions with a transatlantic voyage, whhout the aid and as · 
slstance of that much discussed easterly current. 

So far as we can make out the construction of the inven
tion, it includes a boat. made of oiled canvas and wire, 65 
feet long. This has two masts of steel, each 28 feet high, 
betwetln which is extended an egg-shaped balloon, the 
points of the latter being held In a wire network. Around 
the middle of the balloon are girdles and nettings, the last 
of which come down and support the car, which,  we suppose, 
is the bod. At each end of the boat is a propeller, also of 
wire and eanv&I!I. One screw pulls and the other pushes. 
These are independent, and drive the boat in either direction. 

Besides, there are two large rndders, one at each end, and 
also independent. On each side of the boat is fastened by 
hinges a wing M feet long bv 15 feet wide in front, 10 feet 
wide behind, and concave beneath. These wings are driven 
at the rate of 170 1I.aPll per minute and the propellers at 
1,WO revolutions, 1>,. an 6 horse hydraulic engine located in 
the car. We do not pretend to understand what generates the 
motive power. An engine run by water is th o  T n ' 11ral in
ference from the above ; but whence the water p sure is 
to be obtained, we are unable to conjecture. Is it the Keely 
motor ? 

The whole machine is to weigh 1 ,600 pounds and the bal
loon to hold 80,000 cubic feet of gas ; 12,000 pounds of load 
are to be transported at the rate of 70 miles an hour in still 
air, and the ocean is to be crossed in ISO hours. To the 
foundation for all of which aSBertions we shall be happy to 
bear witness after seeing the machine work. 

often transmitted great intellectual power to their children, • • • •  • 
al though the mani festations have not been always of the !!I'eam !!I'ree' (lar (lonstruetlon. 

same kind in succeeding generations. In his most recent Mr. Henry F. Knapp, in a paper recently submitted to the 
work on " Scientific Men and their Nature " (D. Appleton & Rapid Transit Commission now in session in thill city, makM 
Co. ), Mr, Galton iakes up a special class of distinguished men, some very practical lUld excellent suggestions relating to the 
!l.nd, by the help of information received from themselves, subject of steam-impelled street cars and their machinE'ry. 
he gi ves an account of the influences which have been at Mr. Knapp is opposed to trains of vehicles, and believes that 
work in the determination of their character, and in the di- each car should be built to carry from 50 to 100 passengers, 
rection of their intellectual tastes, He draws a large num- and be self-propelling. The machinery he would place be
ber of very sound educational deductions, which we would neath the flool', so as to leave the entire area of the latter un. 
strongly commend to the attention of all those who have obstrncted. The heat radiated from the generator would be 
anything to do, either as parents or as educators, with thfl di- shielded from thfl bottom of the car in Hummer, while in 
rection of the mental l i fe of ohildren possessed of unusual winter it could be utilized to warm the interior. 
capacity, or of a decided hent in any special scientific direc- The only way of getting rid of exhaust steam, that terror 
tion. of horses and bugbear of inventors, is to run it into a fan 

Among the inlluences brought to bear upon the nature blower where it will be mixed with two or three times its 
and nurture of IIcientific as of other men, undoubtedly that volume of atmospheric air, which subtracts its heat a'ld re
of the mother hM much to do, Aceordingly we find that duces it to water so quickly that a fine mist is ejected from 
many of the scientific men record of their mothers that they the blower. The products of combustion (smoke), consistin� 
were POSSf SSed of considerable intellectual power ; and one Gf carbonic acid, earaonic oxide, steam, and such portions of 
or two state that their 15.rst impulses toward the pursuit of carbo. as may have escapeoi unburnt, may be most cem. 
Science were decidedly derived from their mothers, and dis- pletely reduced by being forced through a re!!ervoir or tank 
tinctl,. fostered and encouraged by them. On the other contai ning milk of lime by the blast that is used for feediIlg 
hand, hewever, Mr. Galton remarks that, of all intellectual air to the boiler furnace. The lime takes up in combination 
men,those following Science are least indebted to the mater. all the oarbonic acid, for which it has jp'eat attraction, and 
oal influence ; in fact it may almost be said that the mother'lI retains the particles of escaped carbon, cindel'll, etc" in su�
influ.ence in turning the son's mind in the direction of IiIcienee pension, besides entirely condensing the steam of the sm" ke 
is scarcely felt at all. He declares that this could not be 

I to a liquid state, thus leaving nothing but free and IDviaible 
Mid so far as men distinguished in literature or in certain nitrogen to escape into the atmosphere. 
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The A.nUseptlc Properties oC (Jompressed A.1r. 

The investigations of M. Paul Bert relative to th e proper
ties of compressed air, details of which have already been 
described in these columns, were the means of disco veries as 
unexpected as they were important. So far from accelerat
ing respiration and consequently vital activity, as waii pre
dicted, the gas caused an enfeeblement of all the natural 
functi9ns, and, in cases of sufficient compression, death. 
With pure oxygen, like results were observed, with the dif
ference, however, that the pressure might be five times less 
than that of compressed air in order to produce a given 
effect. 

Starting from the point thus reached , and adopting the 
theory according to which fermentations are ascribed to the 
development of minute elementary organisms, M. Bert 
has recently undertaken to determine the question of whether 
air or oxygen in a compressed state does not constitute 
an antiseptic agent. The experiments made have led him 
to an affirmative conclusion. Meat submitte d for a month 
to the action of compressed air became yellow and acquired 
a slightly acid reaction, but all its nutritive properties were 
found thoroughly preserved. The investigator cooked and 
ate mutton chops similarly treated and was unable to observe 
any signs of tainting. It is a curious fact that meat once 
submitted to the compr@ssed air as above keeps indefinitely 
after the pressure is removed, care only being required to 
exclude the atmospheriQ dust capable of determining putrid 
phenomena. The only explanation which appears possible 
for this circumstance i"l that the compressed oxygen acts on 
the elementary organisms, in similar manner as upon animals 
and higher vegetables, and kills the animalculre already 
formed within the apparatus, or the matter from which, by 
processes still unknown, they may be developed. 

M. Bert placed some mycoderma villi on the surface of wine 
and. applied the compression. The germs were killed in
stantly and fell to the bottom of the vessel, while the alco
holic properties of the liquid remained unimpaired. Cher
ries, strawberries, and other fruits, and also wet bread, were 
equally well preserved. Milk pre�ented an interesting pe
culiarity. While the germs to which lactic fermentation 
is ascribed were destroyed, coagulation was not retarded. 
An explanation of this is p9rhaps :found in the fact already 
noted concerning the slightly acid reaction observed in meat. 
A solution of glucose, however, to which brewer's yeast had 
been added , produced alcohol despite the compressed gas,and 
urine containing a fragment of a filter impregnated with 
uri c ferment produced ammonia. It appears in these cases 
that the oxygen could not act quickly enough to kill the fer
ment before the latter had affected the material. 

The subject would certainly have remained incomplete if  the 
fermentation term diastatic-tha.t is to say,determin-;-d by solu
ble ferment.s-had been neglected. M. Bert has studied saliva 
and pa.ncreatic juice, and others of like nature, and finds that 
all, without a single exception, retain their activity in the 
compressed oxygen. So that a valuable means of  preserva
tion of numerous important medicaments is found in simply 
enclosing them in a tube with the compressed gas. 

From these facts, M. Bert suggests, some light may be 
thrown upon physiological problems now very obscure. It 
is a question, for example, whether accidents caused by the 
inoculation of diseased blood are due to the organisms con
tained therein or to matter analogous to diastatic ferments. 
Both views are strongly defended ; but it will be seen that the 
effect of compressed air will at once determine the matter, 
since the organisms, if existing, would be destroy ed, while 
the diastatic ferments would be unimpaired. 

In the absence of the complete record of M. Bert's experi
ments, we are left in the dark as to the degree of presllUre to 
which he subjects the articles to be preserved. This learnt, 
it seems that we are at once provided with a means of keep
ing food, far easier to put in practice than any yet devised. 

The hold of a ship, for instance,could easily be turned into 
airtight compartments and filled with meat, fruit, or other 
perishable material. These could be kept filled with com
pressed air by a simple air pump, at a uniform pressure, in
dicated by gages. This pump, if the vessel were a steamer, 
could easily be run by the enginE'. Similarly, airtight cars 
could be made, and the atmosphere within kept at a given 
pressure. The discovery would thus enable Australian or 
Texas beef to be transported over the longest sea voyages, 
and the fruit of the tropics could be brought to the most dis
tant markets. Similarly it allows of the preservation of the 
dead for any length of time. The body, instead of being put 
by the undertaker on ioe, would simply be enclosed in an air
tight case, into which air or oxygen wonld be pumped and 
then all openings hermetically sealed . The results of M. 
Bert's investigations are certainly of a very high degree of 
importance. If,a! appears probable, they are found suscepti
ble to the extended applications suggested, they will bring 
the exactions of extortionate ice companies to a sudden con
clusion, for ice as a preservative will no longer find an em
ployment . 

e . e . e 
Importance oC Mathematics. 

In the recent eloquent dedicatory addres! of President 
Seelye, of emith College, Mass. , the importance of mathe
matical knowledge was illustrated as follows : 

" It would be easy to show the increasing importance of 
mathematics to practical life, the Msistance it gives the 
sailor and the engineer, and our indebtedness to it for the most 
highly prized comforts of our civilization. :But it is not for 
its practical utility that J advocate its place in the higher 
education. That utility, indeed ,  is due to the study, which 
had no thought of practical results. Nor does it owe its 
place to its importance as a mental discipline, althouih the 
estimony of many I'6nerationl 0' eduea.ton bean witness to 

J ci tutific �tUtritau. 
its value as an intellectual exercise. Rather would I j ustify 
the proIllinence of mathematics in the higher education be
cause it is the study, above all others, which gives us a 
knowledge of the mind in Nature. To it, more than to any 
other source, we are indebted for what we know of the physi
cal sciences. Long ago its importance in astronomy was recog
nized . It made familiar to our common schools the secrets 
of the earth's motion, of day and night, of the changes of 
the moon and the tides. Problems in the starry firmament, 
about which the wisest sages for centuries were h opelessly 
puzzled, mathematics has enabled school boys to solve. Yet 
its triumphs in astronomy represent only a fragment of what 
it has accomplished in the phypical sciences. Sound, light, 
electricity, heat, have all become subject to mathematical 
formulas ; and algebraic signs explain to us not only how the 
subtle forces, unrecognized by any human sense, make the 
music of the spheres,but how they interpret for us the music 
which we hear, the colors which we see, the warmth which 
we feel . So wonderful have been the results of mathemati
cal analysis that modern scientific discovery has been forced 
to introduce it into all departments of physical science." 

• • • • • 
Four lJIUlIon Horse Po,ver Crom a (Jo1l'ee Mll!. 

Many years ago, a civil engineer suggested to the French 
Academy the possibility of submarine railroa.ds, cl aiming 
that, at a certain depth in the ocean, beyond the reach or in 
fluence of storms, the water is so dense that nothing of a 
tubular form can po.sibly sink. His idea, then, was to con
struct a double track railroad across the Atlantic ocean 
through a circular tunnel fioatdd at this depth, and send 
trains thundering back and forth, to the consternation of the 
big fish and mortal terror of the little ones. But there was 
one insurmountable obstacle to the success of his grand en
terprise at that time, which was that the smoke of the loco
motives woul d suffocate the occupants of the train in that 
close, dark, and airtight tube. The advocate of this railroad 
cable claimed that, thii difficulty being removed, there could 
not be a doubt as to the success of the undertaking, and all 
that was necessary was enough capital to construct the novel 
work. Since smoke-consuming engines have been invented, 
the only scientific drawback to the construction of a railroad to 
E urope has been removed. But now we have the solution of 
the problem which leaves no excuse why a submarine rail
way should not be the enterprise of the near future. The 
kev to the French engineer'S dream has been discovered
th� Keely motor. There you are. A piece of machinery 
about the size of a coffee mill, with one teaspoonful of water 
administered once a year, or less frequently if you happen to 
forget it, and you have four million horse power continually 
on hand. No smoke, no vapor, no howling and screeching 
of steam, no beating the atmosphere from here to Europe 
with t uns of coal. Just spit in a Uttle iron cylinder, if wa
ter is not handy, and leave the brakeman to do the rest. 
Now is the time tor that French engineer to come forward. 
He was too fast for his age, but the age has caught up with 
him. All that is wanted now is the tunnel and the railroad 
track, which will requir@ some capital. And just to dream, 
in this hot weather, of flying like a streak of lightning under 
the waters of the ocean, through a cool, comfortable tunnel 
three thousand miles lang, in palace cars, rocking dreamily 
with the motion of thOile floating pipes ! The idea reconciles 
us to summer, and cools us like an iced drink.-Baltimore 
Nnc8. 

• • • •  a 
English VI. A.merlean Watehes. 

eir Edmund Beckett, a scientific horologist, who is, perhaps, 
the highest English authority upon the subject, in his work 
upon ,. Watches, Clocks, and Bells, " says : 

" The liability of a watch, like any other piece of mechan
ism, to require repair is in the ratio of the number of separ
ate parts which make up its unity. The English watch, with 
its fusee and chain, is composed of 638 more pieces than the 
American watch. Dispense with th9se 638 additional chances 
of breakage, and it is easy to infer the BupeIiority of Ameri
ORn watches, in this one respect at least. The fusee and 
chain are rejected in the Waltham watch, and the direct ac
tion of t he mainspring adopted, because the fusee and chain 
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a bO!l.t race. There is much about boating that is delight
ful, healthful, and profitable. The idea in which coll egiate 
boating originated was a grand one. Our young collegians 
had bee u d enied proper exercise. They had slept in unven
tilated and gloomy dormitories, some of them hardly fit for 
lodging places for bats or owls. They hau consumed mid
night oil and eyesight and brain in pouring over their stuuies. 
They were growing lank and sour and nervous and dyspep
tic. They were cramming themselves with learning, and not 
keeping up enough physical force to hold the learning in. It 
was seen that a change was necessary. 'Vealthy men gave 
gymnasiums to colleges. Boys bought boats. Professorlil 
opened windows. Pure air and exercise were discovered to 
ba compatible with knowledge. Muscles were strengthened. 
Stooping shoulders were m ade erect. Flabby nerves were 
toned up. Flat chests, whose lungs had never known a 
healthy inspiration, were inflated . Spare arms became 
brawny. Vigor took the pl ace of lassitude, and physical cul
ture took its position alongside of mental. 

This was well. But we American boys cannot do a thing 
well without being so well pleased with it as to overdo it. 
The mischief of overdoing i s  what we have fallen into . 
There is as much bet t ing and gambling on the strength of 
our colJ egiate boat races as there is at horse races. At horse 
races there is said to be cruelty to animals, in the urging of 
horses to run at a rate beyond their natural speed. 'Ve 
would like to hear the voice of the horse on this. We sus
pect that up to a certain reasonable point the horse enjoys 
running races. It i� its natural habit. But in boat racing 
we have a palpable instance of cruelty to mAn, and �ome 
young men have been killed by it, while others have been 
wrecked physically for years or for life. 'Ve do not see that  
the Columbia College was a whit more of a college during 
the past year because its crew came out in last year's race a 
boa.t's length ahead of the crews of other colleges. Nor 
would we now take our boys from aI!y other college to seRd 
them to Cornell, because the splendid athletes of that insti
tution, cam e off victorious in the race about which so much 
interest has j ust centered. 

There are to-day hundreds of college youths who are not 
taking half the exercise they ought to. They are those who 
see no probable success in their attempts at boat rowing, and 
who, therefore, ro w no boats at all. It would be well if the 
exercise were averaged more evenly. The desire for healthy 
exercise is noble. Exercise itself is magnificent. But let us 
have something which will tend to the de velopment o f  
yealthy constitutions, rather than that which will h urry eur 
ohung men into their graves, and saturate our institutions 
of learning with the accursed spirit of gambling.-Christian 
at Work. . .. . . 

BOILER INCRUSTATIONs. -Protzen recommends the intro
duction of a piece of  zinc into the boiler. This determines a 
galvanic current which protects the iron against oxidation 
and corrosion, and causes the mineral ingredients of the 
water to be deposited as a fine leose mud, entirely preventmg 
the formation of " crock. " 

Inventions Patented In EOKland by A.merlcans. 

[Complied from the Commissioners of Patents' Journal . ]  
From J une 4 t o  July 5 ,  1875, Inclusive. 

BOOK DRILL .-G. H. Reynolds,  New York city. 
SACK iEWING MAOHINE .-H. P .  Garland, San FrancIsco, Cal . 

SELF-BALANCING BERTH, lI. TO.-W. Von Auer, FJatbush , N. Y . ,  et at.  
SEWING MACHINE . -R. Ashe, Boston , Mas ! .  

SICWING MACHINICRY.-J. E .  F o l k ,  Br()Oklyn , N . Y . 
SPRING PLATRS .-W. H. Porter. llrldgeport, Conn . 
STEAM ENGINIC, ICTO .-E .  D. Taylor, J ersey City , N. J . ,  et ttl .  
S USPENDED BERTH, ETo . - T .  P .  Ford et al. , Brooklyn, N .  Y. 
SW IMMIN" S � I T . -L!fe-Savlng Suit Company, New York city.  
TICLICGR APH . -R . K .  Boyle , New YOlk city.  
TELICGRAPH CIRCUIT.-W. E. Sawyer, Washington , D .  C.  
Toy.- W .  Rose , New York city. 
VENTILATING Tt:NNELs .-J. Dixon (of New York clty) , London , England . 

WATOH CASE M ACHINE , ICTC . -C .  L. Thiery, Boston, Mass . 
W ATERPROOF BAG, ICTo . - L .  F .  Requa, New York city. 
WATERPROOF COMPOUND .-L .  F .  Requa, New York city. 
WORM DE8TICOYER.-G .  W. Davis, Boston, Mas s .  

�ttttd �mtdtan and �O'rtign �attnt�. 
add greatly to the cost of a watch, and its tendency to injury, 

Improved Floodway Cor Warehouses. 
and are of no practical value for good time-keeping. This John 1'1. Morrell, New York olty.-Plpes extending up through the 
change is advocated on the ground that there is greater sim- building have the openings, in combination with sinks, covered by 

plicity of action, leBs friction in the transmission of motive gratings upon each floor. The said pipes communicate with the 

Power, increased facility for using Ii. lighter and more uni- eaves pipe above, the sewer pipe below, and with all of the sinks 
through the openings. In case of fire breaking out on any floor 01' 

form spring, and more room for play in the other parts of the 
room of a building, tbe damage by water may be confined thereto, 

movements . . , as the water thrown into such room readily finds it way of escape 
In support of this view, Sir Edmund Beckett speaks very into the sinks and down the pipes, thus keeping the floor of sUlih 

favorably of the American principle of omitting the chain. room or compartment sufficiently free from water to prevent soak

After alluding to what he calls the mischievous and common Ing through to the next floor below. 

d Improved Dryer. accidents of chain-breaking, and noting the tendency of a -
I d Th1 i ti I <- f . .  ' .  Joseph F. Gent. Columbus, n .- s nven on eon8 eM 0 an 

vanced watch-makmg to do WIthout fusee and cham, he says . 
open hollow conveyer trough, and In a oonveyer shaft having 

" Accordingly, both in Switzerland and Amt rica, which are I brushes (one or more) attached to it to sweep the surfaoe of the 
gradually stealing away our common watch trade, the fusee trough, the heat for drying being supplied by exhaust steam dis-

and the chain are almost universally omitted. " oharged Into the trough. 

• • • • • Improved !!!moklng Pipe Cover. 

The Boat Race, the Horlle Race, and the Human Frederiok L. Suter, Brooklyn, N. Y.-Thls guard, retaiD8 the 

Race. tobacco securely In the pipe, while allowing the free access of 
air and the ready compressing of the tobacoo during smoking. The 

There are many good people who will not go to a horse race, invention consist!! of a cover and guard, of bent wire, and provided 
be0ause it is in their estimation vulgar and low, because bets WIth top handle and downward-extending spring. holding legs. 
are made on the speed of the horses, becau!!le liquor is con- Improved Fa stenlnK Cor EKg and Fruit Box (Jovers . 

sumed by the people who bet, and because the horses that Wendelin Wels, St. Paui, Minn.-The Invention consl.ts In provid

run are strained and overstrained in order to make them ac- ing the reoeesed side striP8 of the lid with double-acting band spring 

complish the wonderfnl feats whieh are expected of them. hooks, which are retained by oross wires and locked to staples of 
the side striPS of the box. 

We have not much to say in favor of the horse race, even 
Improved Calle Cor Exhlbltln C  Tarn. 

though the British Parliament ta�e a ho�i�a! in
. 

order that 
l'Ienry John Hillmann, Milwaukee, Wis.-This Is a case for keep

its members may have an oppOrtUlllty of JOllllng 1ll the gen- Ing (secluded from dust) zephyr worsted, knitting cotton, and �iml
eraI ja.m, and betting on their respootive favorites ;  but we : lar kinds of goods, for ElJ;bibltinlf them for sale, so that sucb-goods 
want to know exactly how mueh worso a hone raee is than may be examined wltheut being haDdled until llOld. 
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Improved Rotary Stool. 

Aaron Rice, Fltchhurg, Mass., assignor to Walter Heywood Chair 

Company, same place. -This invention consists In a socket, provIded 

with groov�d arms, ribs, and a recessed flange, to adapt It to receive 
the IC/ls and the screw or pivot of the seat. 

Improved Method oC Producln� Etchlue;s on Glas •• 
Ernest Dallelnne, New York clty.-Thls method of producing 

etched glass plates consists mainly In transferring the design from 
the original or positive phl.te to a second or negative plate, coated 
with varnish and bichromate of potash, then removing the ground 
by means of turpentine, then using the n egative to produce the 
ornaments, in similar manner, on any number of glass plates, and 
finally etching the same with liuorlc acid. 

Improved Head Rest. 

Otis C. White, Hopkinton, lYlass.-An extensible rod holding the 
cushion Is stepped at the lower end in a socket of a plate, to which 
the attaching rods are jointed for connecting the rod to the seat 
back, and for staying or supporting the upper part of the rod by a 
yoke. This yoke is connected with the rods by ball· and-socket 
jOints, the balls be'ng on the ends of the yoke, and the sockets in 
the rod. In order that the yoke may swing up close to the seat 
back, to carry the cushion forward when wanted without obstruc
tion by these joints, a crook is made in the rod adjacent to each 
ball, to hold the yoke upright, while the portions of the rod enter
ing the openings of the suckets extend out horizontally from the 
sockets. To make these sockets cheaply, the pattern for the rod is 
made so as to cast them In two parts. A ring passes down on and 
binds the parts dnugly on the ball. 

Improved Circuit Closer for Railway Sianais. 

Samuel Weeks, New Orleans, La.-Thls is a circuit-closing device, 
to be arranged at dilferent points of the track for indicating the 
approach of the train or the position of the same at the station, 
bridge, !lrosslng, or other place, for the purpose of controlling the 
running of trains over the road. The invention consists of a metal
lic spring plate or connector, that is supported at both ends by 
spiral springs, and brought by the train in contact with a central 
plate arranged below the same on a post connected to the earth. 

Improved Car Couplln�. 

Rocco Misso and Bishop J. Warner, Macon, Miss.-A coupling 
link, on beiog pushed Into the bumper, strikes a ball and pushes it 
back. A horizontal bar attached to the ball and extending outside 
the bumper is thus turned, so that another bar can drop throngh 
a notch, allowing the coupling pin to drop through the cavity of the 
coupling link, coupling the cars. 

I mproved Plaulng Machine. 

Julian K. Smith, Durrlllvllle, R. I.-This is an improved device 
for matching boards, to be used separately or in connection with a 
planer, and to which boards of any width, with paraliel or tapering 
edges, may be fed and matched with a saving of lumber and time. 
The invention consists of a swinging and weighted arm, with the 
revolving mat }her at the outer end, moving In an arc-shaped open
Ing In the 1 ed plate or table, and adjusting the matcher, by a piv
oted guide piece, to the me of the board. 

Improved P u mp Chain Adj uster. 

James B. Brown, Hannibal, Mo.-This consists of an adjusting 
chain with long links, or of a continuous rod of suitable length, pro
vided with a grappling hook at one end, and a spear-shaped head at 
the other. It is to be used for ralsing the pump chain, in connec
tion with a conductor of liexible wire, that is passed through the 
ohain tube and attached to a cord of suitable length. The device 
Is lowered by the spear head until forced beyond the shoe of the 
tube, where It is grappled, so that the cord may be employed for 
drawing the chaln down throua-h the tube, and up again for repair 
and adjustment. 

Improved Axle Protector. 

Charles G. Cowell, M. D., Plainfield, Ill.-To the hub of the fiarlng 
wheel is secured a cap, the rim of which projects over the wheel and 
over a sand band, so that its edge may be close to the end of the 
huh, or to the fiange of the sand band, attached to the said end 
Upon the lower portion of the cap a portion of its rim Is cut away, 
to receive the end of the scraper. Tile scraper Is so formed as to fit 
upon the outer surface of the fiarlng sand band, and scrape olf any 
substance that may find its way in between the said cap and the 
inner end of the hUb. 

Improved HOIr-Rlnglng Apparatus. 

Silas Sparks and John W. Sparks, Bowensville, Ohio.-Thls appa
ratus consists of a pliers, the jaws of which are grooTed and slotted, 
and a doubled wire having an inverted cone at one end and an 
opening at

·
the other. To insert the wire, the cone is held to t.he 

pliers. When the wire has been passed through the slit, 80 that the 
double wire between the opening and the cone Is confined In the 
slit, the plieri! take hold of the wire, and the jaws of the pliers 
are brought together, and the wire which forms the opeuing is 
crushed, which securely fastens the wire, as the inverted cone pre
vents its withdrawal In one direction, and the top of the tie in the 
other. 

Impro ved Hub. 

Edward F. Friend, Marianna, Ark.-Tbe skein Is made with a 
shoulder near the plane of the Inner edges of the spokes, to allow 
the Inner part of the axle arm to be made larger, and consequentiy 
stronger. There Is a second shoulder at the inner end of tbe hub, 
to allow the axle arm to have a fartller enlargement upon ItA upper 
side. Upon the outer side of tile skein Is formed a ring fiange, 
which serves as a shoulder for the inner end of the hub to bear 
against. The part of the skein that projects beyond the Inner end 
of the hub is strengthened by a ring fiange. The axle box is made 
with a shoulder to fit against the first shoulder of the thimble skein. 
Upon tbe axle box are formed two ring fianges, at sufficient distance 
apart to receive the inner ends of the spokes between them. Wedge
shaped partitions are cast solid with the fianges, and of such a SIze 
as to fill the space between the spokes, and thus form sookets for 
said spokcs. 

Improved Metallic BuUer Package. 

Moses C. Roberts and King D. Briggs, Great Bend, N. Y.-To the 
cover are attached strips of sheet metal, which are ben t at right 
angles, so as to pass through loops attached to the upper band. The 
ends of the st.rips are bent UD over the loops when it is desired to 
faSLen the cover. This fastening holds the cover securely in place, 
and at the same time the said cover can be readily removed. This 
construction o f  a butter package prevents the moisture from soak
ing out of the butter, and the air from having access to it, so that 
the butter will keep sweet for a long time. The body is strength
ened by metallic hoops. 

Improved Barber's Chair. 

William Hoehn, New York city, assignor to Adam Schwaah, of 
same place.-In this barber's chair the back Is adjusted by a screw 
bolt pivoted thereto in connection with an operating nut, secured 
to a pivoted guide socket or tube ot the seat of the chair. By turn
Ing a hand wheel In either direction, the back is quickly set as re
quired without the noise usually Incident to the crank and gear 
wheel devices. 

Improved E)'ecla ••• 
John J. Bauseb, Roohester, N. Y.-This eyeglass is provided with 

aelf-adjusting !l�se pieces closed at both ends. 

$ titutifit �tutritau. 
Improved Smoking Case. 

Henry W. Dann, West Troy, N. Y.-Thls is an Improved smoking 
case, that provides readily accessible compartments for tobacco, 
matches, and pipe. It consists of an oval case with central and end 
compartments, and hinged lids for the different articles, one of the 
end compartments being arranged with a tubular extension pro
jecting Into the central compartment for storing the pipe and pipe 
stem. 

Contrivance for Loadln/[ and VnloadlnlC Walrons. 

Montgomery C. Meigs, H. L. Meigs, Romney, Ind.-'l he invention 
consists In attaching a skid at the front as well as the rear of the 
wagon, In providing two end-notched bars that are pivoted to bol
sters In front so as to hold up the wagon body for a �hort turn, and 
In a peculiar mode of drawing apart the longitudinal halves of bot
tom for discharging the load. 

Improved AIr S upply Attachment Cor Carbureters. 

John 1If. Cayce, Franklin, Tenn.-The invention relates to meth
ods of furnishing air to carbureters by automatic deviCes, and con
sists in passing a uuiform quantity of air through hydrocarbon to 
the burner, thus rendering the fiame steady and unvarying, by 
means of a weight or spring. 

I mproved Truck. 

B. L. Pratt, Le Raysvilie, PRo-The invention relates to means 
whereby a warehouse truck may be .wheel-Iocked, to alford greater 
facility In loading ; and consists in racking the inner edge of wheels 
and applying a detent pawl upon each side, said pawls being both 
attached to the same head, held aloof from the wheels by the sallle 
eprlng, and provided with the same movable stem. 

Improved Fixture 10r Carriage C urtains. 

D. R. Wright, J. M. Ripple, Waynesboro', Pa.-The invention con
sists in several features of improvement by which the curtain is pre
vented from being bulged and strained by the glass, the ilprlng so 
arranged as to economize space, and the curtain kept laterally 
stretched as weli as compelled to move up and down without puck
ering. The case, mechanism, and roll are also supported in a novel 
and more effectual manner, while the action of the spring is arrested 
for the detachment of roll in an ingeuious and conveuient way. 
With these improvements, the curtain may be readily drawn down 
and held by a spring latch, and when unlatched will rise automati-
cally to its place. 

. 

Method oC Forming Pile. or PaKots oC Old Railway 
Ralls. 

Jo�eph Downing, Sr. , Allentown, Pa.-Thls consists of a pile of 
old railroad ralls, constructed of one whole rail and two part rails 
divided by cutting longitudinally along the middle of web. The 
web portion of said parts are placed in the pile, so as to abut against 
the web of the whole rail, and the interstices are filled with extra 
pieces of metal. 

Improved MlddIlD�s P n rlfler. 

Jacob C. Knoebel and Fred C. Knoebel, Belleville, Ill.-Thls In
vention consists of two cham bers separated by a vertical partition 
in one of which compartments Is a series of cant boards arranged 
one above another at suitable distances apart on the partition, and 
canting downward and nearly to the face board. The latter has 
openings for air and s1<'ps to prevent the direct descent of the mid
dlings which enter at the top. The other compartment consists of 
a dividing and ascending suction passage, Into which the light and 
Impure matters are taken from the front compartment through 
passages In the partition regulated by dampers, there being a pas
sage for each space between the cant boards. 

Improved Safety Clevl •• 
Charles N. Poundstone, Grand . Ridge, Ill.-The objeot of this Im

proved clevis is to connect the doubletree and whi1lletrees with 
each other. It Is so constructed that it cannot become accidentally 
detached, and it has no loose parts. The clevis is formed of two 
hook-shaped parts pivoted to each other at their bends, and a pin 
swiveled to the long arm of one of the said parts, working loosely 
In �he long arm of the other part. 

Improved A utomatic Feed Water ReKulator. 

Joseph Wertheim, Frankfort-on-the-MaIn, Germany.-This device 
Is operated by steam entering a tube, when the water level falls be
Iow a lower Orifice thereof, and expands the metal of the same. 
This, through a series of l evers, opens a feed cock and admits water 
to the boiler from a reservoir, in which the water is heated by a 
coil In which the exhaust steam from the cylinder circulates. Mech
anism is provided which renders the apparatus very sensitive. The 
graduai discharge of the water and the cooling olf of the reservoir 
produces, by the condensation of the steam, a partial vacuum and 
fills thereby the reservoir with water from the suction pipe. 

' 

Improved Fastening Cor BuUer Tubs. 

Henry C. Carter, New York clty.-Two ears are fastened to the 
upper part of opposite .Ides of the tub, and are slotted to receive 
the fasteuing hooks. A plate is attached to the top of the cover 
and has a hook formed upon its outer edge, the cavity of which Is s� 
formed as to act as a cam upon the rounded bar of the ear, to draw 
the cover down snugly upon the tub. To the opposite side of the 
top of the cover is attached a plate, which has two projections 
formed upon its outer edge, which projeot to the edge of said cover 
and have elongated recesses formed in their under sides to receiv� 
the pivots of a clasp hook, and thus allow the fastening to adjust 
Itself to any warping of the tub. 

Improved Mold Cor Shapin g  Wax Comb Guides Cor 
Hives. 

John F. Ervin, Vinton, Iowa.-This mold Is composed of tin fitted 
to a groove of conical fvrm in a piece of wood. The metal e�tends 
out from the groove In each direction. The melted wax Is poured 
Into the mold through the funnel. The mold has a plate across the 
lower end, which stops in wax, so that the mold fills, and the wax 
adheres to the frame as the mold Is withdrawn. 

Imp ro�·ed IronIng and Kitchen Table. 

Andrew Aitkin, Wells River, Vt.-Thls is a combination of a ta
ble and a swinging frame pivoted for folding Into a sliding drawer 
with an ironing board supported on the frame and table. Whe� 
the ironing is completed, the board Is detached and the frame re
leased from the table and folded down Into the drawer until required 
again for use. 

Improved Wire Stretcher. 

Henry Miles, Springdale, Iowa.-Thls Is an Improved device tor 
drawing the wires of wire fences and other wires taut to take up the 
slack, or to draw the ends of a broken wire together, to enable them 
to be fastened. 

Improved Bale Tie. 

Edwin D. Chadick, Denison, Tex.-This invention consists in a 
bale tie consisting of the tubular T-shaped buckle In combination 
with a wire band. One end of the wire is passed through the hol
low of the buckle, is bent back along the outer side of the said 
buckle, and 18 wound lOround Itself. This construction allows the 
buckie to be turned upon the wire. The other end of the wire Is 
turned back upon itself, and Is twisted around the body of the said 
wire to form a loop, to be passed over the hook atms of the buckie. 
The loop is passed over the hook arms of the buckie by turning the 
eaid buckle partly around. The buckle iB then turned back to bring 
the loop below or above, and, as the bale expands, the loop will be 
drawn BIlugly upon and held securely by the said buckle. 

Improved A utomatic Music Becorder. 

Gustave Landrien, Brussels, Belglum.-Thls Invention consists of 
a clock train supported suitably below the key board for mOving 
forward the music paper, stretched and guided by rollers over a 
bridge. The keys of the key board are connected by sliding pins 
with fulcrumed and join ted levers, which act on pencils of a lateral 
gnide board above the music paper, and depress the same to desig
nated places on the stalfs of the paper as the keys are struck. The 
musical expression is register( d by means of stops above the key 
board and connecting levers, which act on a series of pencils of the 
board, marking by distinctive signs at fixed pOints of the paper the 
various expressions and other accessories. A pedal connectiou,with 
marking lever and pencil, marks the bars of the measure in conjunc
tion with the value of the notes RS obtained by the longer or shorter 
contact of the pencils with the continually-advancing paper. 

Improved Combined Lamp and 011 Can. 

William Roberts, QUincy, I1l.-This combined lubricator and lamp 
is composed of a tube, in which there is a cross partition which di
vides the tube into two parts, one of which contains the lubricating 
011, !he otber contains the lamp oil. Air Is admitted through a tube, 
whIch tube is closed by the spring thumb lever. By this device, the 
oiling and lighting may be done with one hand while the operator 
supports himself with the other hand. 

Improved Ice- Breaklnlr AUachment Cor Vessels. 

Joseph T. Martin, New York city.-By suitable construction, as a 
shaft revolves slowly, nther shafts slide longitudinally through the 
holes in the said shaft and strike the icc with the heads formed 
upon their ends, so as to break the icc In pieces in front of the ves
sel, each shaft sliding twice at each revolution of the main shaft. 
The sliding shafts have rubber blocks placed upon them to receive 
the jllr should the ice not be firm enough to check their momentum. 

Improved Plane Iron. 

William Young, Mabon, Nova Scotia.-Thls invention relates to 
an improved mode of applying the cap plCce to the plane iron so 
that it can be quickly adjusted and locked for giving the plane more 
iron. The invention consists of a slotted plane iron, to which the 
cap piece Is locked by an eccentric lever pivoted to a post of 
the same. 

Improved Hydrant. 

Walter Scott, Passaic, a�signor to Joseph ChadWick, Bolling 
Spring, N. J., and Henry Dale, New York city.-The stand pipe has 
a branch connection with the main, and a horizontal discharge pipe 
at the top. A plug valve is arranged in the branch, outside of the 
stand pipe, with its stem through the pipe for its upper bearing. 
This arrangement enables the utilization of the extra pussage of a 
three-way cock for opening an escape passage, which is also pro
vided in the shell of the cock for opening when the main passuge Is 
closed, to let the water escape from the stand pipe. 
Improved CentrUngal Machine Cor Making Paper 

Barrels. 

William G. Pennypacker, Wilmington, Del.-This is a combination 
of rotary centrifugal cylinder and circumjaccnt case, both made in 
sections that open and close longitudinally. By the action of 
strikes, the pulp is dlstributed evenly over the entire surface of the 
cylinder, and the cylinder Is allowed to revolve until a sufficient 
quantity of water has been thrown olf through the sides, when the 
cylinder Is stopped. The strike is contracted and raised out of the 
oylinder, and the casing and cylinder are open ed and the barrel is 
removed entire. The cylinder and casing are then closed, and the 
operation is repeated. 

Improved Pocket Book Frame. 
Bart M. J. Blank, Jersey City High ts, N. J., assignor to MorriS 

Rubens, New York clty.-Dy this invention, the marking and wear
ing out of the Inclo;dng leather liap of the pocket book are avoided, 
and a neater shape of the frame obtained. It consists of the indent
Ing of the middle part of the jaws to the length of the clasp, so that 
the same closes thereon at a level with the adjoining parts of the 
jaws. 

Improved Brush Binder. 

John Blair, lIoston, Mass.-This Invention consists of one contin
uous piece of soft rubber, which is attached by a cylindrical band 
in the bristles below the ferrule, and by connecting the perforated 
yoke part to the ferrule and handle. The ferrule has side openings, 
which allow the head of the brush to be grasped. Tne binder Is 
used with the brush until the bristles are worn down, preserving in 
the mean time the upper part of the bristles in their original con
diUon. 

Improved Table-Leaf Lifter and Supporter. 

Tilton E. Smith, Attica, Mich., assignor to himself and Charles J. 
Locker, same place.-This invention is for raising and supporting 
the leaves of dining and other tables. and it consists of a movable 
bar, which is connected with two sliding lifters by means of hook 
rods and a center pin. When the bar Is thrown from right to left, 
t.he lifters, by means of the rods, will be moved outward from the 
opposite sides of the table, and will lift the table leaves and support 
them when they are up liush with the table top. 

Improved Device tor RaisIng and Lowerln� C attle 
Racks o n  Platform Scales. 

Preston C. Dockstader, Lyndon, I1l.-0n plates which are fastened 
to each corner of the rack are pins, which axtend below the plate. 
ro the latter a slide is dovetailed, which cardes a wheel and axle. 
When the rack is lowered, the pins enter holes in the scales, but
tons being removed from ribs of the slides. When the rack rests in 
this position on the scales, the wheels h ang above the scales. When 
the rack is raised, rocking buttons are made to engage with the 
ends of the ribs, and the weight of the rack rests on the wheels, and 
the rack may be rolled olf, as may be desired. 

Improved Apparatus fo r Ralslnlr S n nken Vesllels. 

Joel Nelson Furman, Patchogue, N. Y.-This Invention consists of 
a couple of tanks to be sunk along the sides of the sunken vessel 
by tilling with water. �hey are inclined on the bottom so as to heel 
over from the vessel, and have contrivances by which they arc 
locked together at each end of the vessel, so that, when they rioc, 
by having the water discharged or air pumped in, they swing up 
against the sides of the vessel and gripe it firmly, so as to hold on 
without any other fastening. 

Improved Candy Spinner. 

Stewart B. Hymer, Terre Haute, Ind.-The object of this inven
tion Is to provide an improved machine for spinning candy int o 
sticks from the plastic mass. and it consists In the combination of 
three wheels set at about equal angles with respect to each other, 
and having faces of vulcanized rubber or other non-conducting 
and non-adheSive material, the said faces being of such pattern as 
It may be desirable to spin the sticks Into. 

Improved Baklnll; Stand. 

John A. Watson, Lexington, Mlss.-This Invention consists In a 
circular plate, with apertured lugs at suitable intervals, and with 
rollers journaled in swiveled bearings, so that It can conveniently 
be turned by a hooked rod. 

Improved Plow. 

Jacob R. Sample, Liberty, Miss.-This invention relates to certam 
improvements in plows, and it consists In the peculiar construction 
and arrangement of parts of which the points are both reversible 
and Invertible, and rendered by such adjustment self-sharpening, 
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The Ohatrge ,Of' lmert1ml under thtll head til $1 a lAne. 

Manufacturers of Machinery for all purposes 
will confer a favor by mailing their Circular to G e o .  A .  
Cobaugh, Manufacturer's Agent, M!ddlctOwn . Pa. 

Metallic Pattern Letters and Figure�, to put on 
patterns of castings.all sizes . H .  W.Knight. SenecaFalls .N. 

Hoadley Portable Engines. R. H. Allen & Co., 
New York, Sole Agents of this best of all patterns.  

Hotchkiss Air Spring Forge Hammer, IJe8t ill the 
market. PrIces low. D. Frisbie '" Co . .  New Haven. Ct. 

$17 Foot Lathes. Geo. F. Shedd, Waltham, Ms. 
Says a late iSRue of the Philadelphia City Item : 

U Ingenuity has been taxed to find the surest snd mOit 

direct means Of reaching the public, and the business mall 
who would advertise a specialty, and get tile greatest good 

out of the greatest number, In the shortest space of time , 

is compelled to go to Geo.  P. Rowell & Co . ,  of New York . 
for advice . Why to this house ? Because it is the head 
and front of the advertising business . It Is prompt, 

methodical , and clear in its transactions, and possesses 

the conlldence of all the houses which advertise most. 

Side Wheel Steamer, 21 ft. by 5 ;  can earn $15 to 
$25 a day. Address Geo. F .  Shedd , Waltham, Mass. 

A Self-Acting Trap, to rid out all Rat and Ani
mal Creation.  Agents wfLnted. No trouble to sell. For 
Traps, & c . ,  address John Dildine , Limes toneville , Mon
tour C o . , Pa . 

Scale In noilers Removed-No pay till the work 
Is done . Send for 3,1 page pamphlet. George W. Lord, 
Philadelphia, Pa. 

1, 2, & 3 H.P. Engines. G eo.F.Shedd, Waltham, Ms. 
Any person desiring a Patent Salesman, address, 

stating article , P . O .  Box 282, Cuba , Alleghany Co . . N. Y .  
Agents ! The Patent Artificial Fish. a beautiful 

ornament for Lamps, warranted to prevent explosion and 

breakage of chimney s .  $2 per doz. ; Sa pie 5Oc . " Thou
sands" for Agents. Addre,s S . S .  Kirk , Washlngton ,D.C . 

For Sale, at Great Ilargains-One ISx36 second 
hand Gree n ' s  Patent Automatic Cut· off Engine, also one 
18x36 Slide Valve ; both In perfect order. Apply to Todd 
'" Rafferty Machine Company, 10 Barc lay St., N ew York, 
and Paterson, N. J .  

Spoke Machinery Wanted. E .  D. Eames, Grand 
Rapids, Mich . 

Parties having Greasy Cotton Waste and Mix 
Rags l or Sale,  address, with price, Box 62, Lee , Mass.  

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

andt Street, New York. 

Foot Lathes-Wm. E. Lewis, Cleveland, Ohio. 
Small Gray Iron castings made to order. Hotch

kiss & Ball , Founarymen, West Mertden, Conn . 

Windmill rights and royalties for sale cheap. 
Mill tested and proved a Imccess . See cut in Fclentific 
American, AprU 10th.  For ctrcular, terms , &c., aduress 
E .  S .  Smith, Good Hope, Mc Donough Co. , 111. 

Reciprocity ! Wanted : Machinery to hull, clean 
and polish SUO or 400 lb. rice per hour in the best possible 
style . State full particulars to E .  Lindemann , Wallua, 
Sandwich Islands . 

Patterns,Patent Office and Experimental Models, 
:nade by Crook & Herring, 36 Center St. , New York . 

Barry Cal"plng Machine for Canning Establish
ments . T. R. Bailey & V.II . 

Second Hand Steam Engines, Pumps, and Iron
Working Machine ry. Catalogues free . E. E. Roberts, 

119 Liberty Street, New York . 

The " Sctenti1lc Amencan " OtHce, New York, 18 
Iltted WIth the Miniature Electric Telegraph. By touching 
little buttons on tbe desks of the managers Signals are sent 
to persOll' In tbe various departments of the establish
ment. Cheap and ellectlve. Splendid for shops, omcel, 
dwelllngs. Works for any dlstance. PrIce 16. with good 
Battery . F. C. BeacD '" Co. ,  246 Canal St . .  New York, 
Makers. Send for free Illustrateo CatalollUe. 

Boult·s Paneling, Moulding and Dovetailing Ma
chine is a complete SUCCess. Send for pamphlet and sam

ple of work . B. C. M.ch'y Co . ,  Battle Creek, Mich . 

For best and cheapest Surface Planers and Uni
versal Wood Workers, address Dentel , Margedant & Co. , 
Ham1lton. Ohio. 

For Tri-nitroglycenn, Mica Blasting Powder, 
Frictional Electric Batteries, Electric �'uses, ExploderB. 

Gntta Percha InBulated Leadlng WlreB,  etc . ,  etc . ,  etc . ,  

result o f  seven years' experience a t  Hoosac Tunnel. 
address Geo. M. Mowbray, North AclamB , Mass . 

Wrought Iron Pipe-For water, gas, or steam. 
Prices low. Send for list. Bailey, Farrell '" Co . ,  Pitts
burgh, Pa. 

Hotchkiss & Ball, West Meriden, Conn., Fnun
drymen and WorKers of Sheet Metal . Will manufacture 
on royalty any Patented articles of merit. 

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

" Lehigh"-For information in regard to emery 
wheels . their uses,  &c. , address L. V. Emery W. Co . ,  
Welssport, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Small ToolS and Gear WheelS for ModelS. L!s\ 

free. Goodnow '" Wightman, 2S Cornhlll. Boston. M88I. 
Peck's Patent Drop PreBS. St!Il the best In use. 

Address Milo Peck. New Haven Conn 

Faught's Patent Round .Braided. Beltlng-The 
Best thing out-Manufactured oilly by C. W. Amy, SOl & 
S03 Cherry St. ,  Phl1adelphla. Pa. Send lor Circular. 

Three Second Hand Noms Locomotives, 16 tuns 
each ; 4 ft . o)i Inches gauge, for Bale by N. O. & C. R. R. 
Co. , New Orleans. La. 

GenUIne Concord Axies-Brown,Fisherv1lle,N.H. 
Temples and Oileans. Draper, HopeQale, Mass. 

PrIce oniy S3.50.-The Tom Thumb Electnc 
Telegraph. A compact working Telegraph ApparatuB, 
for Bendlng meBBages, making magnetB the electric light, 

giving alarms, and VarlOUB other purpoBel. Can be put In 
operation by any lad. Includes battery , key, and wire • .  
Neatly packed and Bent to all parts of  the world on receiPt 
of price. F. C. Beach '" Co . . 246 Canal St. , N ew York. 

For 13, 15, 16 and 18 Inch Swing Engine Lathes, 
8lli\ress Star Tool C o . ,  Providence , R. I. 

Spinning RIDgS of a !ilupenor Quality-Whltins
,:!lie Spinning RlIlIl Co. , WhitinSville, Mass. 

For be& Preese8, Dies, and Fruit Can Tools, Bl!sa 
'" Wlll\ams. cor. of Plymonth and Jay ,  Brooklyn, N .  Y. 

For Solid Wronght-Iron Beams, etc., see adver
blsement. AddreB. Union Iron M:!lIs, Pittsburgh, Po. for 
lithograph, "'c. 

All Fruit-can Tools. Ferracute W k's,Brldgtcn,N. J. 
For Solid Emery Wheels and Maehinery, send to 

the Un.!vn Stone Co . •  Boston. Mass . •  for circular. 

Hydraulic PNsses and Jacks, new and I!ecOnd 
�lInd. Lathes and MachInery for Polishing and BuJIIna Metall . B. Lyon . 470 Grand Street New York. 

J citutifit �tUtritau. 

J .  N .  W .  will find directions for brown
Ing gun barrels on p. 11, vol. 32.-L. M. F. H. 
and A. L. B. will find a description of an artificial 
ice process on p. 54, vol. 31 .-W. M. n. should test 
his engine with an Indicator.-E. A. K_ and H. T. 
M. do not send sutHclent data.-F. n. will find de
scriptions and illustrations of well-boring appara' 
tus on p. 54, vol. 33.-R. and N. T. should consult 
Molesworth's " Pocket Book " as to tractive power 
required to move a vessel.-F. J. H. can brass or 
bronze Iron castings by the process given on p. 
283, vol. 31.-J. R. W. will find a reCipe for black
board composition on p. 91, vol. 3O.-M. L. will find 
a recipe for paste for fixing labels on tin on p. 253, 
vol. 3O.-S. L. will find a reCipe for bluing on p. 
219, vol. 31.-J. W. C. w!ll find reCipes for hard soap 
on pp. 331, 379, vol. 31.-R. W. and P. P. S. CAn wa 
terproof canvas by following the directions on p. 
3H, vol. 31.-F. L. and O. E. D. will find that the 
horse power of an engine was explained on p. 33, 
vol. 33.-D. L. will find a description of blsulphlde 
of carbon on p. 14!, 283, vol. 30.-W. R. B. will find 
Information as to the hydrogen in water on p. 81, 
vol. 33.-R. D. B. can blue Iron and steel by tile 
process detailed on p. 123, vol. 31. 

(1) J. D. R. asks : What is the maximum 
strain per square Inch upon the drawbar of the 
locomotl ve attached to one of the largest passen
ger trains ? A. It Is the tractive force of the lo
comotive divided by the area of cross section 01 
the drawbar. The maximum tractive force of a 
locomotive i9 the square of the diameter of the 
piston in inchesx the length of stroke In InehesX 
the greatest pressure In the oyllnder In Ibs. per 
square Inch+the diameter of the driving wheel In 
inches. 

(2) R. B. F. says : I have seen an engine 
that run. by superheated steam produced by wa
t�r falling, drop by drop, upon a white hot Iron 
surface. After the superheated steam has been 
used, it Is turned Il1t,o the fire and there is decom
posed , and the hydrogen burned, the oxygen pro
moting the combustIon. Is superheated steam de
composed on striking an open fire ? A. Yes, if 
the temperature Ie high enough. 

(3)  G. C. S. asks : 1. What proportion of 
gunpowder by weight should there be to the bul
let In a rille ? A. The proportion varies with the 
character of the shooting. 2. How large should a 
buI let be for a breechloading rIlle, the bore of 
which is 0'31 inch In diameter ? A. Almost equal 
t o  the diameter of the breech. 

(4) W. P. says : I have a house of which 
the lower story Is of stone (30 inches), and the up
per story of brick, located on high ground. We 
had a destructive rain storm, and tbe rain 
drove WIth great force against the north end of 
the house, soaking through to the paper on the In
ner wall, causing the paper to mildew, and creat
Ing an unhealthy odor. The moisture Is In the 
wall yet. How can I remedy It ? A. The joints in 
the Interior of the wall were probably not closely 
filled with the mortar, and the wall ltiielf not pro
vided with strips on the interior to Isolate the 
plastering. Get a good mason to examine the wall 
elosely on the exterior and pOint up again all 
jomts that are not smooth and tight ; the brick 
work ml!!"ht have two coats of paint In addition ; 
see also that there Is no means of entrance for 
water at the roof cornice. On the Interior, If the 
plastering has been applied directly to the wall, 
the surest remedy will be to have It re!>lastered 
upon strips nailed upon the present plastering. 

(5) P. J. M. asks : Do we increase the fric 
tion by Increasing the surface. supposing no weight 
to be added ? A. Within ordinary limits the 
amount of friction Is Independent of the surface. 

(6) W. asks : Is the back reducing gear, on 
a common engine lathe, any addition to the power 
of the machine, or Is It only a convenient method 
of using the power as taken from the motor ? A. 
The back gear enables heavier work to be done, 
and takes more power to drive than does the di
rect use of a belt ; but the latter runs more easily 
and dellvjjrs a higher speed to the work. 

(7) A. W. L, asks : Can a steam engine be 
run with water that Is strongly saturated with 
soap ? A. 1t might be done, but it would not be 
advisable. 

(8) J. H. R. asks : What are the diameters 
of the car wheels used on the eastern roads, the 
width and thickness of fianges, and the weight ? 
A. Dlameter from 30 to 33 inches, width of tread 
and flange 5% Inches, weight from 450 to 500 Ibs. 

(9) W. M. M. asks : What metals are there 
in the eagle pennies manufaetured in 1858 ? A .  
Copper and nickel. 

(10) J. L. says : There is a dispute in re
gard to the power of an eight inch stroke steam 
engine. Is It possible to bulld an engine with an 8 
inah stroke that will produce 100 horse power ? A. 
Yes. 

(11) J. C. P. says : I am making a piston 
blower of a square box 3x3 Inches Inside, In which 
the piston will work, being driven by a belt wheel 
and pulley by hand, with a balance wheel on the 
crank shaft. The piston will have a 6 Inch stroke. 
There is a valve in the bottom 01 cylinder with 1 
Inch opening for Ingress of the air. What size 
of pipe aud valve do I want for the discharge of 
Hir into the receiver from the cylinder? It w!ll 
make about 300 revolutions per minute. A. A 
pipe � Inch In diameter will answer. 2. How many 
Ibs. pressure to the inch can I compress Into the 
receiver with this machine ? A. Six nr seven. 3. 
Will it make a sutHcient blast for a common black
smith's forge ? A. It will not be as etHclent as 
some other devices. 

(12) N. W. H. asks : Can live steam be seen 
in a boiler by Inserting a glass In a hole 1 to 2 
inehes In diameter ? A. No. 

(13) J. W. asks : 1. I have a flat bottomed 
steamboat, 12 feet wide by 36 feet long, with a 
sl.ern wheel 8 feet in diameter by 7 feet long. It 
makes very good time In stili water and down 
stream, but not so well against a heavy current. 
Can I change the wheel to advantage ? A. We 
could not tell you without having more data. 2. 
If I wish to drive it by the engine at the bOW, 
would a shaft and bevel gear answer better than 
a belt and pulleys ? A. You will find that gear
ing makes the most satisfactory connection. 

(1 1) G. M. says : I lave a pncking house . 
and melt the heads and scrap in an Iron tank, put
ting them in quite fresh and clean, using live 
&team at abou t .  40 Ibs. pressure. The lard Is of a 
good white color, but has a burnt smell with it_ 
How can I take It away ? A. Use steam of lower 
pressure In future. We scarcely think that you 
can remove the smell from that already made. 
Some of our readers, however, may be able to 
help you with their experience. 

( 15) E. R. M. asks : With magnetized iron 
or lodestone, does the attraction vary as the square 
of the distance ? A. Yes. 

Can Ie be truly said that water raised by the 
Archimedean screw fiows down a series of Inclined 
planes ? A. Yes. 

Has the question of a cannon on a train, fired In 
an opposite direction, been disoussed In the SCIEN
TIFIC AMERICAN ? A. Yes. See p. 273, vol. 32. 

(16) C. K. asks : In working a suction and 
force pump, all In good order, will It force more 
water through a hose 2 Inches In diameter with
out a nozzle on than with a 1 inch nozzle ? A. No, 
unless the pump leaks. 

(17) H. H. W. asks : Why is a thimble skein 
wagon more easily drawn through mud or sand 
than an Iron axied wagon of smaller dimensions ? 
A. When this Is the case, It must be due to differ
ence of fitting. We doubt If It Is universally 
true. 

(18) W. P. C. asks : At what angle above 
the horizon should a hose be held for the furthest 
horizontal play ? Is there a rule for calculatmg 
the relation between the vertical and horizontal 
play 01 the eame stream ? If a pipe Is held to play 
verticallv, and throws a stream 200 feet in that po
sition, and IS then Inclined to play horizontally, 
how far should it throw ? A. There are rules, ap
proximately eorrect, to be found In any good 
treatise on hydraulics. The experimental data 
on which these rules are founded are, however, 
rather limited. 

(19) J. F. G. asks : 1. What is the proper 
name for a loop in a pipe, to allow for expansion ? 
A, An expamlon joint. 2. I have made an engine 
of � Inches bore by 4 inches stroke. Can you 
give the horse power ? A. See p. 33, vol. 33. 

(20) A. W. A. says : I want to run a circu
lar !laW mandril ; saw Is 60 Inches diameter, at 
right angles to line shaft. To accomplish this I 
have thought of three modes. 1. By b'Jvel gear. 
2. By running a half twist belt from line to coun
tershaft, :JOuntershaft running directly over line 
shaft, at a distance of 12 feet. The p'llleys on 
both shafts are to be 30 inches In diameter and of 
15 Inches face. 3. To turn a corner by means of 
two loose pulleys In a verpendleular shaft belt (12 
Inches wide) to run direct from line round loose 
pulleys to countershaft. Do you think either of 
these plans Is practleable ?  A. Try the second 
plan, If the countershaft can easily be arranged. 

(21) H. C. D. asks : How many lbs. to the 
square Inch of heated air will It require to run a 
sewing machine ? How lal'fCe should bfil the cylin
der ? What should be the size of the alr chamber, 
and will a kerosene lighted wick be sufficient to 
expand the air to get the required pressure to run 
said machine ? A. Your questions are too Indefi
nite. It must be evident to you that either the 
pressure of air, or the size of cylinder, must be 
fixed as a preliminary operation. We do not 
think that you can get along with a kerosene lamp 
uniess It Is 01 very unusual dimensions. 

(22) W. J. says : 1. I think of making an 
upright boller, 13 Inches In diameter and 3 feet 
high with 28 smoke tubes of 1 inch diameter and 1 
foot long, arranged around the eireumference of 
the boUer, and 58 circulating tubes 1 100t long. 1 
Inch diameter, dropping Into the fire, screwed well 
into the crown sheet. The crown sheet is to be 
stayed to head sheet with four 1 inch stays, 4J.j! 
inches apart, and there Is to be 1 Inch water space 
around the fire stayed with % Inch stays, 3 inches 
apart. Shell Is to be of -t7f Iron, crown and head 
sheets of .f." iron. Is this a good way to hulld a 
boiler to put In a Skiff 18 feet long by 4, feet 6 Inch
es beam ? A. The boiler w!ll answer very well. 2. 

What pressure steam can I safely carry ? A. You 
can earry 100 Ibs. of steam. 3. What size of en
gine (slide valve) will it furnieh with steam ? A. 
One 3 Inches diameter by 3 inches stroke. 4,. If It 
would drive an engine 3 Inches diameter by 3 
inches stroke, would It be better to put In two 
cylinders whose united area would equal the 
single cylinder ? A. The single engine will be 
best. 5. What size and pitch of wheel would you 
recommend ? A. Use a propeller with pitch of 
2J.j! or :I feet. 

(23) F. D. G. asks : How can I clean finger 
marks olf ground glass ? A. Try rubbing the spots 
for some time with a llttle tripoli or benzole. 

(24) E. S. D. and others.-The zinc in the 
battery is the positive element and the copper the 
negative. 

(25) C. P. E. says : I have an upright boiler 
20 Inches In diameter by 60 inches high, with 6 
two Inch tubes 36 Inches l ong. The grate is 4, 
Inches In diameter. I am building an engine 5x5 
Inches; Is boiler large enough for It ? A. No. 

(26) 8. K. H. asks : Will a piece of bronze 
statuary, placed on a granite monument exposed 
to the weather, stain the IrrRnlte ? A. Yea ; 
sli&'htly. 
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(27) C. W. A. asks : What is the simplest 
gal vanomE'ter that w!ll determine the relative In
tensities of the different, galvanic elements ? A. 
Take an ordinary pocket compass and wind a hun
dred feet of No. IS Insulated copper wire around 
it. 

(28) E. M. B. says : I have an office tele
graph of three stations, using N 0.18 gage uncovered 
copper wire. When first put up, t.he wires wcre run 
as much as possible in the Ilir, and the bell sound
ed fairly ; but the wires b!:ing unsightly, I took 
them down and ran them round on the mop 
board ; then the bell sounded, first faintly, then 
not at all. Rattery is three Ikclanche cells. I put 
a handful of sal ammoniac in the jar, adding wa
ter as It evaporates ; the porous cell Is sealed, so I 
have not troubled that. What is the matter ? A. 
Insulate your wires by fastening 1 hem to porce
lain knobs. 2. I have read the article on light
ning on p. 145, vol . 31. Shall I connect my main 
lightning conductors with my 1 inch lead water 
pipe In the cellar, which is distant from the 9 inch 
Iron street main about 20 feet ; or shall I connect 
through the roof with the feed pipe of water tnnk 
which is ln the attic, and of course is a continua
tion of the main feed pipe from cellar ? A. Con
nect with both. The more earth connections you 
have, the hetter. 

(29) W. B. H. asks : Please give a list of 
the metals In the order of their ability as electric 
conductors. A. Silver, copper, gold, aluminum, 
zinc, cadmium, platiBum, cobalt, iron,steel, nickel, 
tin, thallium, lead, arsenic, antImony, mercury, 
bismuth, sulphur. Of alloys, brass Is between ead
mium and platinum, and German sliver between 
tin and thallium. Graphite is between bismuth 
and sulphur. 

(30) G. S. says : l am building a screw pres�, 
for which I have a worm wheel of 24 Inches diam
eter and 2 Inches pitch. The worm is 6 Inches In 
diameter. With such a worm and wheel, how 
large a screw shall I require to lift 100 tuns to sus
tain the load for 1 hour ? A. This depends on 
the amount of power applied to the worm. 2.How 
can I calculate the power required to work such a 
preiSS ? A. Consult Haswell's " Pockd Compan
Ion." 3. Is a cast iron table 6 Inches thick, 16 Inch
es wide, and 36 inches between supports, able to 
hear lOO tuns in the middle ? A. Not with safety. 

(31) E. L. C. says : 1 . I am building an el· 
Iiptlc spur gear wheel to work on fixed tJenters ; 
transverae axis is 14 Inches, conjugate axis 8 Inch
es. The wheel has 12 teeth. I soon found that the 
string trammels and compasses would not do for 
the curve, being too fiat, as the pitch curves must 
touch on the line of centers throughout the rcvC'
lution, the distance between centers being 11 Inch
es. A. Consult Camus " On the Teeth of Wheels." 
2. What Is the best shape for the teeth ? A. Make 
epicycloldal teeth. 

(32) D. F. C. asks : 1. What is the proper 
way to set a thread tool to cut a gas pipe tap ? A. 
By the taper. 2. If I use a lathe with a taper at
tachment, should the tool be set by the taper or 
by the face plate ? A. By the taper. 3. Suppose I 
use a common lathe without a taper at.tachment, 
should the tool be set by the end of the tap or by 
the taper ? A. By the taper. 

(33) H. H. C. nsks : Will a horizontal cop
per boUer, 4, Inches In diameter by 10 Inches long, 
supply a eylinder IJ.j!xlJ.j! inches, with suffielent 
steam to drive a boat SJ.j! feet long at 4, miles an 
hour ? A. No. 

(34) M. R. says : A friend holds that a 
crank pin revolves on its axis when the engine Is In 
motion, Inasmuch as It Is Impossible for a bndy to 
present the same side fll'iIt up and then down with
out turning on Its axis. W!1l you give an explana
tion and set the matter at rest ? A. We think you 
might find some more profitable subject for dis
cussion. It Is a very easy thing, however, to try 
the expel'iment, attaching a pointer to some part 
of the crank pin, if such a demonstration Is re
quired to convinet'any one. 

(35) S. G. W. W .-It is be�t to have the 
valve of a steam engine close quickly, but It Is 
well to have the ports closed when the piston has 
completed J.j! of the stroke at the farthest. 

(36) E. H. asks : 1. How �an I prevent fish 
oil from eongeallng in cold weather ? A. The best 
method IS to keep the vessel containing it envel
oped In some non-conducting substance, such as 
straw, sawdust, woolen fabrics, etc. 2. By what 
process can I transform It Into paint oil ? A. If you 
WIll send us a sample of the oil you mention, we 
shaU be hetter able to answer your question. You 
do not state the variety. 

(37) E. E. K. says : I have a well of water 
which Is perfectly clear and has a very slight mln
ral taste. It Is extremely hard,and rusts off the Iron 
hoops on well huckets at a surprlsicg rate ; when 
boiled In an iron tea kettle, it leaves a thick rusty 
coatinll'. It 18 found In a stratum of hard blue 
sandstone. What kind of water Is it, and Is it like
ly to be wholesome ? A. Send UB a sample of the 
water In question, marked plainly with your name 
and address, and we will test It for you. 

(38) J. H. N. ssks : 1. Bow is nitroglycerin 
exploded ? A. It Is exploded by means of eleetrlc 
fuses and by fulminates. 2_ Is It �ure to explode If 
struck a heavy blow ? A. Yes. 3. How are the 
following exploded : Mercury fulmlDste, pyroxy
lin, picric acid, potassium picrate, barium pierate 
strontium picrate, lead picrate ? A. All these are 
exploded either by friction or percussion. 

(39) H. A. H. asks : 1. If the conducting 
power of platinum Is 100, what is the relative con
ducting power of an ordinary carbon ? A. 0'0246. 
2. In making a silver solution by battery proceBB, 
a spongy substance was fonnd at the cathode. 
What Is Its chemical composition, and how can I 
avoid Its formation ? A. Quantity of current too 
small for the solution. Increase the surface of the 
zincs. 
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1 08 J titutifit jmtri tau. 
(4) A .  D .  B .  asks : How ean 1 prepare 

perm oil so as to prevent its becoming gummy 
and sticky when used on light machinery ? A. It 
may be purified by agitating 100 parts 011 with 4 
parts chloride of lime and 12 water ; a smail quan
tlty of decoction of oak bark Is afterwards added 
to remove all traces of gelatinoui matter which It 
retains, and the mixture Is left to settle. The 
clear oll is afterwards agitated with a small por
tion of sulphuric acid, al!'ain clarified by subsi
dence, lind washed to remove adherinil sulphuric 
acid. 

(41) W. W. B. asks : 1. How can I renovate 
a Philadelphia pressed brick front, which has be
come soiled with the weather ? A.  Very dilute 
sulphuric acid and a stiff brush are sometimes used 
for this purpose. 2. I tried to make the cement 
which you recommend as waterproof for repairing 
glass, namely, white shellac dissolved In J.8 its 
weilrht Venice turpentine, but i t  will not dissolve. 
How can I do i t ?  A. Melt them together by 
heat. 

(42) J. M. MeC. a9ks : How can I make 
marking Ink of the follOwing colors, violet, blue, 
green, and black ? A. The various colored Inks in 
use can be made as follows : Violet ink : 8 parts log
wood and 64 parts water ; boll down to one half, 
atrain, and add 1 part of chloride of tin. Blue ink: 
triturate best Prusslan blue, 6 parts, with solution 
of oxalic 'lCid in 6 parts water, and, towards the 
end of one quarter of an hour or so, add graduai
ly gum arabic 1).9 parts, white sugar 1 part. Green 
nk : digest 7 to 10 pam of the blue Ink with 1 

part of gamboge. mack : Fine glue 2 OZS., water 
12 ozs., i vory black 1 oz. Stir well. 

(43) J. C. T. asks :  How can I melt old rub
ber car springs ?  A. Dissolve them In bisulphide 
of carbon. 

(44) G. W . L. asks : What. arc the igniting or 
explosive parts of torpedoes made o f ?  A. They 
are commonly made of fulminating mercury 
mixed in with a few pebbles, and, in some cases, 
a little gunpowder. 

(45) J. M. says : I put a .coat of boiled lin
seed oil on some woodwork wanting a hard sur
face, but It will not get hard. How can I remedy 
It ? A. If the oil is properly thinned with spirits 
of turpentine, you should have no ditllculty with 
It. The oil was probably applied while In too vis
cid a condition. Try again. 

(46) J. H. E. says :  1. We received some 
sheet zinc some time since, that has large white 
spots on it. Is there anything that can be used to 
clean the zinc ? A. Try tI littlc oxnlic acid or oxy
chloride of zinc. If these do not answer, try a llt
tle very dilute sulphuric acid. 2. Is there any
thing used in soldering tin instead of aCid, that 
will not color the tin as acid does ? A. A strong 
eolution of oxy chloride of zinc is used for this 
purpose, although many prefer the reilinous acids. 

The steel became of a brtghtred, and the iron was 
still perfectly black, forming a distinct line around 
the die at point of welding. Can you give us a 
reason for the same ?-G. G. F. asks : What will 
remove the gloiS that black cloth Is subject to by 
wear ?-W. C. C. asks : How can I prepare cotton 
netting to prevent its shrinking and stretching 
when exposed to the weather ?-L. B. H. asks : Is 
it possible to make brook trout lay their spawn 
when confined In a well, if they have a suitable 
gravel bed ?-E. L. P. asks : How are the pivot 
jewels of watch arbors applied and set ? 

COM.:'4UNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AlIIERICAN ac

knowledgnB, with much pleasure. the receipt of 
original papers and contributions upon the follow
ing subjects : 

On the Potato Bug. By P. Y. 
On Cider. By A. P. 
On the Keely Motor. By S. B. 
On the Origin of Life. By J. B. P. 
On Meteorology. Dy J. H. T. 

Also inquiries and answers from the following : 
W. A. S . -J . H . -C .  H. P.-O. P. S . -J . D. B.
T .  N .  M . -S . - O .  B .-W . A .  C . -M .  N . -A. B .  C . 
A .  T .  W . -J .  w. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiriell fall to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inv6lltions, assignments, etc., will not be 
puhlished here. All such questions, when initials 
only are given, are thrown Into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure In answertnil briefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who makes hand organs ? Whose is 
the best boiler Incrustation preventive ? Who 
sells the best covering for boilers and steam pipes ? 
Who sells stills, suitable for distilling oil of sassa
fras ? Who makes water motors ? Who buys 
sumac for tanning and dyeing ? Who sells iodate 
of calcium ? Who sells nickel plates and salts ? 
Who sells spectroscopes ? Who sells stencilled de
signs for frescoing ? Who sells match-making 
machinery ? Who publishes a book on fruit oul· 
t ure ? Who sells hand pumps ? Whe sells mica In 
plates ? Who sells boilers made of corrugated iron? 
Who sells bicycles ? Who sells gas blowpipe noz
z1es ? Who sells machines for steaming feathers ?" 
All such personal inquiries are prlnted,as will be 
observed, in the column of " Business and Person
al," which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired in formation can 
in this way be expeditiously Obtained. 

L O F F I C I A L . j 

(47) W. K. J. asks :  How ean I harden paraf
fin sufficiently to enable me to turn it in a lathe ? 
A. We know of no satisfactory method of accom
plishing this. 

(48) H. E. E.  says : 1. In the e&se of the I N D E X  O F  I N V E N TI O N S  
prisoners who got away from the working gang, 
and took charge of a passing freight train, com
pelIIng the engineer to get off, h'lW is it that the 
p u m p  caused the bursting of the cylinder heads ? 
A. If the pump continued working, it soon filled 
the beiler, and then the water was carried over 
into the cylinders, filling the steam pipe and 
steam chest, 80 that either the engine must stop or 

.all WHIOS 
Lelteu Patent or tbe United State. wen 

Granted In the Week endJ.nc 
1uly 13, 1876, 
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the cylinder b e  broken t o  allow i t  t o  esL'llpe. Acids . carrier for. F .  H .  Kal bllelsch . . . . . . . . . . . . . .  165 . i!90  

(49) J. M. R. asks : How can I preserve cel Acids. concentrating sulphuric. G .  A. Hagemann 165. 567 

ery through winter ? A. Place It in the ground so Alarm •• circuit for electriC . G. C. Maynard . . . . .  165.602 

deep (hat the frost Will  not touch it, and cov;)r 
Aquarium. J. Wenmackers . . . . . . . . . . . . . . . . . . . . . . . .  165 .689 

with straw. 
Auger handle .  F. Wertz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.522 
Bag bolder. J. Jame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.586 

(50) C. M. & S. say : If there is one pump Bale tie . P. R. Daw.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.4lYl 
with piston and suction pIpe havIng the same Barrel •• tapping. J. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . 165 . 467 
area, say 4 square inches each, piston to be lifted Ba.ln faucet. J. F. Sheridan . . . . . . . . . . . . . . . . . . . . . . . . 165.621 

10 feet per second, and another pump, suction Ba.ket. grain. H. C .  Jones . . . . . . . . . . . . . . . . . . . .  . 165. 417 

pipe same area as above, 4 sqijare inches, piston Ba.ket •• • tave, H. C. Jones . . . . . . . . .  I65.416. 165.418. 16,';.419 

40 square inches movin,!, 1 foot high per second, Battery. galvanic. G. L. Leclancbe . . . . . . . .  . .  . .  165 ,452 

there being the same space to be filled (480 square 
Bearing. conical roller thru.t. M. C. Bullock . . . . .  165.5.� 

inches) in each pump in the same time, one piston 
Bed lounge , T. Q. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .571 

moving 10tirrAls faster thall'the other : What dif-
Bedstead. folding, H. Kriete . . . . . . . . . . . . . . . . . . . . . . .  165.492 
Bee blve , H. Penoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 501 

ference would there be in the required driving BUllard cue tip fa.te ,er. C. Gravellu . . . . . . . . . . . . . .  165 .562 
foroe ? A. Disregarding the friction of the piston Boller feed apparatu •• N. Y agn . . . . . . . . . . . . . . . . . .  165 .485 
and stuffing boxes, the two pumps would require Bolt trimmer. A. Graham. . . . .  . . . . . .  . . . . . . . .  . . .  165.445 
imilar amounts of power for their operations. Bolt die. J. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165.542 

(51) O'B. & D. say : We would like you to Book .up port. W. Patton . . . . . . . . . . . . . . . . . . . .  . . .  1!i5.500 
tell us what size of cylinder of engine will be re-

Boot·crlmplng machine, J. P. Mitchell . . . . . . . . . . . .  165 .605 
Boot peg cutter. G. L. Elli . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 411 

quired to tongue and groove 6,000 feet of 6 Inch Boot .tretcher. O. F. G arvey . . . . . . . . . . . . . . . . . . . . . . .  165 . 556 
yellow pine fioortng, and to run a siding saw to Boot front., cutting. J. T. Harper . . . . . . . . . . . . . . . . .  165.572 
split 6,000 feet of 1 inch lumber 6 inches wide into Boot jack. A. N. De Baun . . . . . . . . . . . . . . . . . . . . . . . .  165. 482 

iding, per day of 10 hours ? A. You will require Boot •• macblne for pegRlng. T. T. Pro •• er . . . . . . . .  165. 613 
an engine capable of exerting from 12 to 15 effec- Boring and mortl.lng machine . H. Neamann . . . . .  165 . 495 
tlve horse power. Bracket .tand, A .  B. Denl.on . . . . . . . . . . . . . . . . . . . . . .  165.549 

MINERALS, ETC.-Specimens have been r60 
Brick . alr-drled . J .  Wur.net . . . . . . . . . . . . . . . . . . . . .  165 . 649 

Broom , corn , A. Maurer. . . . . . . . . . . . . . . .  . . . . . . . .  165 , 601 
eeived from the following correspondents,and Broom corn· .lzlng machine. A. Walrath . . . . . . . . . .  165 . 458 

examined, with the results stated : Bru.hes. attaching handle. to. Hood '" J o.eph . . .  165.582 

G. M. A.-The globular formation is marcasite 
Bucket. elevator. J. B. Cline . . . . . . . . . . . . . . . . . . . . . . . 165.548 

Buckle. W. Le.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.422 
whIte iron pyrites. The other mineral contain Buckle . trace . A. G. Dodd.. . . . . . . .  . .  . . . . . . . . . . .  165.551 
silica, alu mina, potassa, soda, magnesia, Iron, car Bureau and wa.hstand. W. R. Mo.es . . . . . . . . . . . . . . .  165.494 
bon, and water. We judge it to be a variety of Burner. vapor. J .  Benson . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .468 
slate. No silver was found In it. Usc the cupel to I Button fa.tenlng, P .  Sues . . . . . . . . . . . . . . . . . . . . . . . . . . 165 .518 

dete�mine the amount of silver in an ore.-A. D. Button •• manufacture of. R. H. Isbell . . . . . . . . . . . .  165.448 

M.-Your coal with spots on i t gave none of the " Car brake.  J. E. Worthman . . . . . . . . . . . . . . . . . . . . . . . . .  165.648 

ndications of paraffin.-R. S.-It Is most probably Car coupling. W. E. Bell. . . . . . . . . . . . . . . . . . . . . . . . . . . 165.529 

a medicinal preparation. It is principally a com- Car coupling. J. Dinsmore . . . . . . . . . . . . . . . . . . . . . . . . .  165.464 

pound of zinc. Consult the DispelUlatory RS to the 
Car coupling. E. M. L .. w . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.450 

. f h 
Car coupling. Outland '" Tboma. (r) . . . .  . . . . . . .  6 .539 

application and medIcal uses 0 t e zinc salts.-R. Car .prlng. J. E. Wootten . . . . . . . . . . . . . . . . . . . . . . . . . .  165. 647 
A. M.-It is calcite. For its uses consult an ency- Car ventilators. regulating. G. W. Birmingham . .  165,469 
c1opedla.-R. P.-No. l ls decomposed quartz rock Car •• door for grain. F. J. Klmball. . . . . . . . . . . . . . . . .  165 . 490 
colored by oxide of iron. No. 2  Is carbonate of Carbureter. air. Gray '" Lu.by . . . . . . . . . . . . . . . . . . . . . .  16;.564 
lime and magnesla.-W. H. D.-They are aragonite Cellar • •  etc . •  ventilating. J. K. Frick . . . . . . . . . . . .  165 . 486 

(oarbonate of lime). The primary form of orys- Cbaln cabl e .  C. A. Chamberlin . . . . . . .  . .  . . . . . . . 165.5U 

tallizatlon of carbonate of lime is the rhombohe- Cbalr. borber· •• J. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.498 

dron : In these specimens the crystals are six-sided Cbalr •• detachable .eat for. W. W. St.  Jobn . . . . .  165.516 

prlimS, Ilnd oonsequently dimorphous. Cburn. reciprocating. Goodnough '" Drennen . . . . .  165 . 560 
Clock. calendar. A. A. Cowles . . . . . . . . . . . . . . . . . . . . . .  165.548 
Clock. calendar. W. A. Terry . . . . . . . . . . . . . . . . . . . . . .  165.48l M. & O. say : We have been heating & die Clotb-cuttlng machine, A. W .. rth . . . . . . . . . . . . . . . . . . 165.636 

whloh Willi faced with 8teel ).9 Inch thiok, on iron. I Clo ;h ,  e t c  . • • teamlng . W .  He bdon . . . . . . . . . . . . . . . . .  165. 576 

Coal chute . W .  M. Thomp.on . . . . . . . . . . . . . . . . . . . . . .  165 . 632 
Coal scuttl e .  R. M. Steele . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 51"5 
Cooler. lard . F. E .  Rock.troh . . . . . . . . . . . . . . . . . . . . . .  165 .617 
Cooler. liquid. B. �'. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 480 
Corn .talk •• cutting. T. O · Bryan. . . . . . .  . .  . . . .  165.496 
Corset.  M. K. BortreG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165. 534 
Cracker macblne . G. W. Baker . . . . . . . . . . . . . . . . . . . .  165.527 

Culinary vessel , J .  D&m08s . . . . . . . • • • • . . • • . . . . . . . . .  ItJ5 , .J.83 
Cultivator, Dunnavant & Hampson . . . . . . . . . . . . . . . .  16!t ,552 

Dil:l:er. potato, J. W. Haag . . . . . . . . . . . . . . . . . . . . . . . .  165.566 
Door cbeck • • J. Naughten. . . . . . . .  . . . . . . .  . .  . . . . .  165 . 607 

Door .prlng. J. B. St.rkweather. . . .  . .  . . . . . . . . .  165.626 

Dredging machin e .  R. R. O.good . . . . . . . . . . . . . . . . . .  165 .608 
Drilling macblne. rock, M .  C .  Bullock . . . . . . . . . . . .  165.589 
Drilling m,chlne, E .  S. Wlnche.ter . . . . . . . . . . . . . . . .  165.646 

Du.ter. feather. H .  L. Harrl.on . . . . . . . . . . . . . . . . . . . .  165.574 
Egg beator. T. Earle (r) . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . .  6,542 

Egg beater. J.  Howes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.585 
Elevator. H. W .  Hrlnckerholf . . . . . . . . . . . . . . . . . . . . .  165 .4U 
Engine bou.e gong. R .  Bragg. . . . . . . .  .. . . . . . . . .  165 . 438 
Engine. hydrauUc bol.tlng, G. M .  Gerrl.h . . . . . . . .  165.559 

Engine, rotary, S. Gibson . . . . . . . . . . . . . . . . . . . . . . . . .  165,559 
Envelope machine.  J. Ball (r) . . . . . . . . . . . . . . . . . . . . . .  6 . 540 

Eraser holder. W. H. Bennett . . . . . . . . . . . . . . . . . . . . . .  165. 581 
Exnau.t mecnanl.m, G. Bonker . . . . . . . . . . . . . . . . . . . .  165 .437 
Eyeglass, I. Kahn . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165,589 
Fabric • • Imlt.tlo n .  C. H. Kne) ]er . . . . . . . . . . . . . . . . . .  165 . 420 
Fare box . G. J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 579 
Fence, portable, M. Burtless . . . . . . . . . . .  . .  . . . . . . . .  16.'> ,439 
Fence po.t, E. Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165.557 
Fence wire stretcher, Brown & Cramer . . . . . . . . . . . .  165,536 
Filter. H .  F. Scherr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lG5 .51� 
Fire Ugbter automatic. M. Curran . . . . . . . . . . . . . . . . .  165 . 409 

Fire place . M. Fitzpatrick . . . . . . . . . . . . . . . . . . . . . . . . . .  165. 440 
Fire place. J. Mc Henry. . . . . . . . . . . . . . . . . . . . . .  . . . .  165 . 604 
Floor clamp . E. Hickman . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.446 
Flower .tand. S. Van.tone . . . . . . . . . . . . . . . . . . . . . . . . .  165.456 
Furnace, metallurgic, W .  Swindell . . . . . . . . . . . . . . . . .  165 ,630 

Furnace, smelting, H .  C .  Creal. . . . . . . . . . . . . . . . . . . .  165,477 
Furnaces , nozzle for hydrocarbon, H. Stacey . . . . .  165 , 481 
Furnace •• blast pipe for. G. H .  Good.ell . . . . . . . . . .  165. 561 
Game board. C .  R. Edward . . . . . . . . . . . . . . . . . . . . . . . . . .  165.410 
Gate . automatic. O. P. CUnton . . . . . . . . . . . . . . . . . . . . .  165. 475 
Gate . automatlo. K. G. Knuteson . . . . . . . . . . . . . . . . . .  165.449 
Goods, etc . ,  transmission of, D. Brown . . . . . . . .  165,473 
Graye coyer, R. H. Slpe .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 6'22 

Gun .tock •• checking. J. A. Blake . . . . . . . . . . . . . . . . .  165 . 404 
Handle attacblng device, Hood '" Joseph . . . . . . . . . . .  165.588 
Harro w , A .  W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165,480 
Harvester, C. Wheeler, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  165 , 460 
Harve.ter dropper. T. McDonough . . . . . . . . . . . . . . . .  165.454 
Harve.ter .afety .eat. W. E. Mattl.on . . . . . . . . . . . . .  165.424 
Hatchway • •  elt·clo.lng. J. Fen.om . . . . . . . . . . . . . . . . .  165.554 
Heel poll.blng machine. W. W •• tcott . . . . . . . . . . . . .  165 . 640 
Hinge. F .  L. Sander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165. 619 
Holdback. W. H. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .515 

Hoops. machine for cuttlng . H .  Fowler . . . . . . . . . . .  165. 555 
Ho.e coupling. W. M. Henderson . . . . . . . . . . . . . . . . . .  165 . 415 

Ho.e. India rubber. T. J .  Mayall. (r) . . . . . . . . . . . . . .  6.545 
Hubs to axle •• attacblng. W. E .  Pratt . . . . . . . . . . . . .  165 .504 
Hydrocarbons . te.t tor. J. Ponton . . . . . . . . . . . . . . . . .  165.612 

Ice cream freezer ,J . M. Condon. . . . . . . . . . . . . . . .  . . .  165 ,545 
Ice cream freezer. W. Redbelfer. . . .  . . . . . . . . . . . . . .  165.615 
Ice plow. R .  W. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.427 
Jack . lifting. �'ayette '" Meeker . . . . . . . . . . . . . . . . . . . .  165 .485 
Ladder, firemen's extens1on, A. A.mes . . . . . . . . . . . . .  165 , 525 
Ladder, firemen ' s  extenSion, J. D. Rowland . . . . . .  165 , 618 
Lamp and gas macblne.  G. T. Parry . . . . . . . . . . . . . .  165 .499 
Lamp, nursery, Gorham & Cubley . . . . • . . . . . • . . . . • . .  165 , 4t4 
Lamn rellector • •  treet. C .  Robln.on . . . . . . . . . . . . . . . .  165 .509 
Latbe. metal turmng. H .  M. Quackenbu.h . . . . . . . .  165,425 
LemoR squeezer. A. C. Weeks . . . . . . . . . . . . . . . . . . . .  165.688 
Life preserver. J. F. Peck . . . . . . . . . . . . . . . . . . . . . . . .  165.610 
Liquid., drawing elferve.cent. C .  Greiner . . . . . . . . .  165 . 5('5 
Liquids. evaporating. G. A. Hagemann. . . . . . . .  165. 566 
Lock .  W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.631 
Locomotive head Ught. Ray '" Ham . . . . . . . . . . . . . . . .  165.426 
Lock .bell. to ca.e •• fa.tenlng. H. Wlnn . . . . . . . . . .  165. 644 
Loom . pile fabric. S. Sanford . . . . . . . . . . . . . . . . . . . . . . .  165 .428 
Lock picking mechanl.m. D. M. Collin . . . . . . . . . . . .  165.408 
Measuring apparatus. l iquid. J. M . Hopkin .. . . . . 165 .447 

Mea.urlng dl.tance •• etc . •. E. C. Robert . . . . . . . . . .  165.616 
Meat cutter. R. P. Goddard . . . . . . . . . . . . . . . . . . . . . . . .  165. 442 
Meat cutter. A. n. Good . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .442 
Metal punchlng macblne. D. W. Baer . . . . . . . . . . . . .  165.466 

Miner'. tools. Holme. '" Quirin . . . . . . . . . . . . . . . . . . . . .  165. 580 
Molding In.trument. D. Walther . .. . . . . . . . . . . . . . . .  165 .688 
Mop . John.on '" Barne . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 588 
Mowing machin e .  D. Lockhead . . . . . . . . . . . . . . . . . . . . .  165.453 
Mowing macblne. C. Wheeler. Jr . . . . . . . . . . . . . . . . .  165 .461 
Mulf. E. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.645 
Nail for sboemaklng. L. R. Blake . . . . . . . . . . . . . . . . . .  165 .470 
Nail rolling machine •• condnctor for. R. E. Cady. 165.474 
Neck tie. A. Hellenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.577 
Neck tie .  A. Landes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .593 
Neck tie. S. Solomon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165. 625 
Neck tie fastener. J. H. Harrington . . . . . . . . . . . . . . . .  165.488 
Needle .harpener. T. D. Ca.hln . . . . . . . . . . . . . . . . . . . .  165 .544 
Needle., poll.hlng eye. of. J. Berry . . . . . . . . . . . . .  165 .532 
New.paper 1I1e. F .  B .  Alderson . . . . . . . . . . . . . . . . . . . . .  165.401 
Ore concentrator. G. W. White . . . . . . . . . . . . . . . . . . . .  165.462 
Ore .eparater. H. P .  Minot. (T) . .  . . . . . . . . . . . . . .  6,588 
Paper clip. C .  E .  Ramu.. . . . . . . . . . . . .  . .  . . . . . . . . . .  165 .614 
Paper welgbt, F. E. Wbltney . . . . . . . . . . . . . . . . . . . . . . .  165.465 
Pavement. II .  R .  Bellamy . . . . . . . . . . . . . . . . . . . . . . .  165.580 
Pegging machine. T. T. Pro •• er . . . . . . . . . . . . . . . . . . .  165.650 
Pianoforte damper mecbanlsm. E. Porter . . . . . . . .  1115.508 
Pick . T .  R .  Pinks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 502 
Pipe •• thawing frozen water. R. E .  Dietz . . . . . . . . .  165 . 550 
Planing machine . miter, J. Mannebacb . . . . . . . . . . .  165 . 600 
Planter and CUltivator. corn. P. S. iltarnes . .  . . . . . .  165. 513 
Plow. W .  S .  Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 451 
Plow. gang. H. Opp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 .497 
Plow mold board •• making. J. Holmes . . . . . . . . . . . . .  165.581 
Pneumatic machine. (1 .  A. Hagemann . . . . . . . . . . .  165 . 569 

Pre ••• J. P. Kefauver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.491 

Printing pre ••• M. A. Pendleton . . . . . . . . . . . . . . . . . . .  165 .611 

Protractor. A .  Swa.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 .519 

Pump. S .  B. Strong. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  165.629 
Pump. bilge , J. F . Smethells . . . . . . . . . . . . . . . . . . . . . . .  165.623 

Pump . rotary, H. A .  Barber . . . . . . . . . . . . . . . . . . . . . . . .  165 . 526 
Pump link, L. W. and C . Olds (r) . . . . . . . .  . . . . . . . . . 6 . 548 
Resawlng macblne. E. Benjamin . . . . . . . . . . . . . . . .  165.436 
Saccharine .olntlon •• 1Ilterlng. Wat.on tt al . • • . . .  165. 687 
Sare door, N .  Macneale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.' . 593 
Saw guide. band . Young and Fergu.on . . . . . . . . . . .  165 . 528 
Sawing machine. band . B. D .  Whitney . . . . . . . . . . . .  165, 463 
Saw mill, W. T. Wayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 521 
SRW set. J .  E .  Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.464 
Scales, trileaf, Crane and Miner . . . . . . . . . . . . . . . . . . . .  165,476 

Seed drill. W. A. McClintock . . . . . . . . . . . . . . . . .  165. 603 
Seed sower. J. Bnrke . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  165.406 
Separator. grain, W. S. Clyman . . . . . . . . . . . . . . . . . . .  165. 544 
Sewing machine shuttle. C .  E. Billing .. . . . . . . . . . .  165 .405 
Sewing machine • •  boe. E. P. Rlchard.on . . . . . . . . .  165.506 
Shaft coupling. A .  B .  Cook . . . . . . . . . . . . . . . . . . . . . . . . .  165.546 
Sbeet metal .pout., making. M .  S .  Leidy . . . . . . . . .  165.598 
Sblp· .  galley. Lu.by ann Smith . . . . . . . . . . . . . . . . . . . . 165 . 428 
Sboemaklng. nails for. L. R. Blake . . . . . . . . . . . . . . . .  165.470 

Shoe .ole maohlne . J. W. Lelferto . . . . . . . . . . . . . . . . .  165,595 
Siguais. circuit for electriC. Hall and Snow . . . . . . . . 165. 570 

Skiving and .plltting welt., J .  W. Filleld . . . . . . . . .  165 . 412 
Sleigh •• lance for propelling. A .  Corbett . . . . . . . . . .  165 .547 
Sleigh •.  runner for. H. Smith . . . . . . . . . . . . . . . . . . . . . .  165. 624 
Snow plow 1 E. G. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 , 563 
Soap, S. Strunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 , 62 , 

Soap. transparent advertiSing', S. Strunz . . . . . . . . . .  165, 628 
Spindle. lubricating. A. M. Wade . . . . . . . . . . . . . . . . . .  165 . 488 
Spoke socket, J. B. Blatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 , 403 
Stamp s .  etc . •  attaching. E .  T. Tboma . . . . . . . . . . . . .  165 . 520 
Stone and cement . A. Boag . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 588 

Stone and marble dre.slng, O. Abell . . . . . . . . . . . . . . .  165. 524 
Stool . G. C. Winchester . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.434 
Stove. J .  L .  Robart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 508 
Stove and heat radiator. N. H .  I,enh.rr. . . . . . . . . . 165.597 
Stove . heating. H .  G. Glle. . . . .  . .  . . . . . . . . . . .  165 . 414 
Stove pipe drum. B. F. Stockford . . . . . . . . . . . . . . . . . 165.517 
Straw cutter, C. F. and M. Stewart . . . . . . . . . . . . . . . .  165 ,514 
Table.  folding. J. Walton . . . . . . . . . . . . . . . . . . . . . . . . .  165 .457 
Table, troning. C. Rumens . . . . . . . . . . . . . . . . . . . . . . . .  16.'> .511 

Table .Ude. exten.lon, L. N. Willard . . . . . . . . . . . . . .  165 .642 
Tables, sUder for extenSion, A. Weaver . . . . . . . . . . .  1 65 , 459 
Teeth protector. A. Hopfen . . . . . . . . . . . . . . . . . . . . . . . .  165.534 
Telegraph. aulomatic electric, W. E. Sawyer . . . . .  165 .620 
Telegraph lines, underground, D. Brooks . . . . . . . . .  165 , 535  
Telegraph . ft r e  alarm . J .  w .  K.tes . . . . . . . . . . .  . . . .  165.591 
Telegraph relay . pocket. Hill and Schneider . . . . . .  165. 578 
Thcrmostat. electriC.  E. J. Fro.t . . . . . . . . . . . . . . .  165 . 413 
Thermometer. regl.terlng. J .  V. Raymond (r) . . .  6 . 544 
Ticket case. W. H. Crowther . . . . . . . . . . . . . . . . . . . . . .  165. 478 
Ticket case , Crowther and Collins . . . • . . . . . . . . . . . . .  16.� , .79 

Tobacco month ptece, B. Morahan . . . . . . . . . . . • . . . . 165 , 606 
Trap, animal , H. H. C .  Arnold . . . . . . . . . . . . . . . . . . . . .  165 , 526 

Trap, suhnal , J. M. \VlIkinson . . . . . . . . . . . . . . . . . . . . .  165 , 643 

Tree box. E .  Hussell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165.455 
Valve, globe ,  H. P. Buffon . . . . . . . . . . . . . . . . . . . . . . . . .  165 , 537 
Valve • •  toP . J. O. �Iorse . . . . . . . . . . . . . . . . . . . . . . . . . . .  165.493 

Veblcle spring. S. E. Fo.ter . . . . . . . . . . . . . . . .  . . .  165.441 
Vehicle spring. W. F. Whitney . . . . . . . . . . . . . . . . . . . . .  16.<; . 611 

Vehicle wheel.  S. L .  Bond . . . . . . . . . . . . . . . . . . . . . . .  165. 471 
Vehicle wheel, C. Jeantaud . . . . . . . . . . . . . . . . . . . . . . .  165 . 578 
VelOCipede. Ice . C. M. Day. . . .  . .  . . . . . . . . . . . . . . . .  165.481 
Wagon brake , Garth and Rosser . . . . . . . . . . . . . . . . . .  165,478 
Wagon brake. W. Lackman . . . . . . . . . . . . . . . . . . . . . . . .  165.592 
Wagon or .lelgh . dnmplng. J .  Pat tison . . . . . . . . . . .  165 . 609 

Wa.hlng macblne. J. H. Harrl • . . . . . . . . . . . . . . . . . . . . .  165.578 
Washing machIne. J. D. Lawlor . . . . . . . . . . . . . . . . . . .  165.421 
Wasblng machi ne.  S. P. Looml . . . . . . . . . . . . . . . . . . . .  165.598 
Wa.blng macblne. E. H .  F. Schneider . . . . . . . . . . .  165 . 429 
Watch key combination tool . O. D. Warlleld . . . . .  165 . 685 

Water closet .eat, F. Fabj . . . . . . . . . . . . . . . . . . . . . . . . .  165. 553 
Water cl o.et . 1. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 . 507 
W eather strip, HotTman and Shoemate . . . . . . . . . .  165, 489 

Wick trimmer. D. T. Bates . . . . . . . . . . . . . . . . . . . . . . . . . 165 • . 02 
Windmill. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 634 

Windm1ll apparatus, etc . ,  Richa rdson �t al . • . . • . • •  165 ,505 
Window frame. E. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 . 5 10 
Window scalfold. A. T. Large . . . . . . . . . . . . . . . . . . . .  165. 594 
Wood. macblne for .pUtting. J. A. Conover (r) 6.SH 

DESIGNS PATENTED. 
8. 476 to 8.48O.-CARPETS.-J. Web.ter, Philadelphia . Pa . 
8 , 481 . -L A.MP PBDICSTALs .-N. Bradley, We.t Merlden.Ct . 
8.482.-P"'PEB WBI<>HT . -H .  Lee . N e w  York city . 
8 ,48S.-HJCATING STOVB .-R. Scorer 6t 01. , Troy, N. Y .  
8.484.-STOVIC CovICR LIFTBR . -H . Brow n . New Y ork city . 
8.465.-l'RINTING TYPIC . -A .  Littl e .  New York city. 
8,486.-RuBBKB EBA8BB .-C.  Roberts,  Newark , N .  J .  
i.487 .-BROOM HB ... D NICCK . - C .  Van Slyck . Scbenecta· 

dy, N .  Y. 
8VDBDULB OP PATENT PBB8. 

DB each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On each Trade marI!: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �II 
On lIl\ng each application for a Patent (17 years) . . . . .. 111 

On I •• ntq eacn o .. glnal Patent . . . . . . . . . . . . . . . . . . . . . . .. 110 
On appeal to ExIlDllnera·In·Cb!ef. . . . . . . . . . . . . . . . . . . . . .. 10 
On appeal to Comml.sloner of Patentl . . . . . . . . . . . . . . .. !aO 
On application for Rel .. ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
On lIUng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application for Design (3� years) . . . . . . . . . . . . .  810 
On application for Design ('I years) . . . . . . . . . . . . . . . . . . . 813 
On application for De.lgn (14 Jears) . . . . . . . . . . . . . . .  8aO 

CANAD� PATENT& 
LIST OJ' PA.'l'BNTS GRANTlID IN CABAnA, 

July 8 to 14, 1875. 

4.956.-J . Collin ••  Guelph. Onto Feed cutter. July 8. 
1875 . 

4 . 957.-J. P. Connell . KenSington . Conn . •  U. S. Doo 
bell . July e. 1�75. 

4.958.-D. Whlte.lde.  Toronto. Onto Carpet cleaning 
machin e .  July 8, 1875.  

4 . 959.-J. Bate • •  Thornbury. Onto Combined clotbe 
dryer, de.k . and t.ble . July 8.  1875. 

4 .960.-T. S .  Cburch tt al .• Bo.ton . Ma •• . •  U .  S .  Clean.· 
Ing furniture. etc . July 8.  1875 . 

4.96I .-J . M. Gm. Brockvllle. Ont. Permutation lock 
July 8 .  1875 . 

4 . 00'l.-J. Clark. Greenpolnt . N. Y . •  U. S . .  tt al. Fur 
nace grate bar. July 8 . 1876. 

4 .963 . - J .  C. Cbase . Rutland . Ohio, U. S .  Wa.hlng ma 
chi n e .  July 8 . 1875 . 

4,964 . -Phcbe Edmon d s ,  Rochelle ,  Il l . ,  F. R. Churn 
July 9. 1875. 

4 .965 .-J .  Filion. St. Eu.tacbe. P .  Q . �tumplng rna 
chine . July 12. 1875 .  

4 ,966 .-A. D .  Cole , Toronto , Ont o Turbine water wheel 
Jnly 12. 1875. 

4.967.-R. C. Harris, Dalhousie , N. n. Snow excaYat.ol' 
July 12. 1875. 

4 . 968.-C. D. Van Allan . West Farnham. P .  Q. Churn 
and washer. July 12. 1875 . 

4 , 969.-A. L. Blackman, Nashyllle, Tenn . , U. S. Whee 
machine.  July 14.  1875 . 

4 .970.-A. Davl •• Belleville . Ont . Lubricating locomo. 
tlve cylinder. . July H. 1875 . 

4 . 971 .-M .  Hubbell. �Iount Ki.co, N. Y . •  U. S. Hor. 
collar and hame.. July 14. 1875.  

4.!Il2 . -W .  B .  WrIght . Toronto . Onto Barber'. chair. 
July 14. 1875 .  

4 . 973 .-P. Baker. Lockport. N .  Y . •  U .  S .  Sa.h supporte 
and lock. July 14 1875 . 

4 . 974 . -G .  Henry. Lennoxville . P. Q. Hegulator for feed 
apparatu..  July 14. 1875 .  

4 . 975 . - E .  Fuller. Caledon . O n t o  Bridle.  July 
1875.  

4.976.-101 .  F o x .  N e w  York city. U .  S .  Hever.lble cap. 
July 14. 1875. 

4,977.-J . E. Finley. Memphis . Tenn .. U. S. Hard corn 
.beller. July 14. 1875. 

4,978 .-C .  H. Orcutt. Leomln.ter. Ma •• . •  U. S. Cutting 
and .klvlng leather. July 14. 1875. 

4.979 . -C .  Robln.on. Eau Claire, WI • . •  U. S .  Trace fa.t· 
enlng. July 14. 1875. 

4 .980.-J .  W .  Beatley. Brooklyn. N. Y . ,  U. S .  Illumln· 
atlng gas . July 14. 1875 . 

4 . 98I .-C . Rn ••• Beam.nlle. Onto Stop motion for bar· 
ve.ter . July 14. 1875. 

© 1875 SCIENTIFIC AMERICAN, INC.
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Practic al Drau[htsman's Boot of 
INDUSTRI AL DESIGN 

AND MACHINISTS' &: ENGINEERS' 

Drawing Companion. 
Forming a Complete Course of Mechanical, Engl-
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ury Gothic Form. and Ro.etl... . Ovals. EllIp.e •• Para
boras. and Volutes. Hules and .l'rlnclfr"lData . stU%Of 
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t
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with applications . Conventional Colors, Compo.ltlon or 
Mixture of C.lors .  Oontlnuatlon of tbe Stody of Pro
jection- Use of Sectlon.-detall. of IDflchlnery . Simple appllcatlons-oplndle •• Bh.fts. coupllnls. weodell pat
terns. MethOd of constructlnl a wooden model or pattern of a coupliDi. Elementary application.. Hules and Practical Data . 

faB IN fXB8ReTION .&.lfD DEVBLOPIIBNT 01' SVRII' '&028, 
:n'J�o:-::Lt'l,�"'fi�ff:e;tf:: a��tf,�v"e'\�g::'e�� v�ll!rl�:� 
Bcrews. and Serpentlnes. Appl ication of the helix-the • onstrllctlon of a stalrcue. The Intersection of Snrfaces -application. to ItQP oooks. Rule. and Practical 
»ata . 

THE STUDY .urn COlroTBuoTION OJ' TOOTHBD GBAB.
Involllle. cycloid . and eplcyclold. Involute . CyclOid . 
:�':e'3��j.�f.f�K�13!'!;f 1��c��:'��li ::l:-;��Gf��II'We��:� tion of a rack and plnlun III gear. GearlDg of a worm 
wltb a wOlm wheel. Cylindrical or Spur Gearing. Prao-
�;���e���e����:::c��':tugJew�o��rp��:"'i!:i f�:·���':.i Wheel. . Rilles and Practical Data . 

CONTINUATION OJ' THB STUDY OJ' TOOTRBD GRAB.Deolgn for a pair of bevel wheels In gear. Construction 
r:tew�;::eJe8�!te·F�:tt�r �g:��:n�::;�;V::t��ln�

n
d��: terentlal Movements . Rules and Practical Data. 

BLBJIII NTABY PBINOIPLES OJ' SUADOWI.-Shadows of Prism •• Pyramids ,  and Cyllndere. Pdnclpleo of Shading. 
Contlnuatlon .f tbe btudy Gf ShadOWI. TUlean Order. Rnles and Practical Data. 

ApPLIOA " ON OJ' 5UAOOW8 TO TOOTHBD GBAB . -Appll. 
.atlon of lihadows to Seraw.. Application of Shadow to a Bolier and It I �·uruace. IIhadlDl In lllack-Sbadlq In Colors. 

THB CUTTING AND S1IAl'IN" 01' MAeONBY.-Bules and 
Practical Data Remarko on Maohlae Tooll .  

THE STUDY 01' MAOHIN"BY .un> SB:IITOUING.-Varlolls 
:C!'t!���
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n
s� o*�t!; wheels. Con • ..,llctlon and SettlDi liP ef water wheels. 

))ellneatloll of wa,er wbeelo. De.iCIl of a ...... ter wheel. 
����� ;O�t�.:t:ro�;;'�1 iI?;:,_r;::.�:��e:x;::':;�e !".:!� ftIg1lle . Details of Constrnctloll ; Movementl of the 
m.trlbutlon and Expall.lull Valve. ; Rill •• aDd Practical Data. 

OBLIQUB PBO.JIIOTIOI!l •. PABA.LLJ:L P.B8PBOTITB. 
ca1i':,�!��:P::ift'��;.-;:!t,:e:�'l. P��!.Y��Ton !f��; 81111 Repre.entatlon of the mm In perspeotlve . 

EXAIIPLBS 01' I'INIISBD DBAWINctl 01' MACHIN.BY. 
pr The aboTe .  or any of our BOOk •• lent by mall. free at p<>8tap. at tbe onbllcatlon price. 
".. Select LI.ts of Bookl on Metal, Metallnre. IItrenith of Materlall. Chemical Analyslo ... Steam alld the 

Iteam E1I&1ne. Practical . 5clentlftc. and ",co nomic Sub· jeetl. wltll prlcel. oent free on application. 

�'8" ��rE'W�Ie:i�T8oi,\!..�L��e�� �:'::"!fT��� any one who will turnlsh nl. adtlrels. 
HENRY CAREY BAIRD & CO., 

INDU8TlUAL PUBLISBBR8 AND BOOB:SBLLBR8, 
406 WA.LNUT STREEt'. PhIladelphia. 

==- � .. Hk.CI\R PENTER �� - " " " " " " " ' " , . . ... 

Firat Clas. Taps. 
Maaufacturer ot 

Pawtucket. R. I. 

[- OR SALE, or Exohange for LAND-A Valua
• ble patent for Marine and Statlollary Enalnea-already 

ntrodnced and In use on board of over twenty steam 
:l:�:;:g���r:�I�:�.:::a:o�gl'1!iJ'�\::peg��lI�� a::tI:e factory resoono given for oeling. Ap�. by letter. to Box S2"l. Baltimore P. O .  

P-·· IA NOFORTE IRON PLATES A. SPECIA.LTY.
All operatlono. from castlnf to ornamental ftnlsh. 

don� '�.O�Hfi'f���Ia:"�t�.e;:s EBI�r J[�c:::. \1��":ork. 
FOOT POWER TENONING MACHIXES-p.oli--SALE. 
. ' By B. C. HILLS.  51 Cortlalldt Bt.:!.. Ne� York. 

ADVERTISERS WHO DESIRE TO REACH COUN· 
try readers 'n 'Ao Wsw.', call do so In the best and 

eheapest manner by using one or more Beetlons of Kel
logg'o Grbat News""per List. . Apply to .=: A. N. KELLOGG. 'l9 Jackson St . •  Cblca��oEl . 

J titutifi t �tutritau. 
FIRE PROOF SHUTTERS. 
OLARX • 00" SELJ'·OOILmG BOLLmG ITBEL lHUTTERI (Dura-Iar Proof), Por .'ore 

Fronta and Rear Wlndo .... .. quire DO machinery or boBanoe welghta. and can be applied to any openlq; alao BoII-
q Wood Shutten for Sto ... and Dwelltap. TIloulaIldi are In llany u .... and are .. lmo .... ledied the be.t lhuttere lD  
tbe world. Send for Catalope to JAMI!.S G. WILBON. Ma_ .. r. 

Loudon. Parli. Vleuna. and Serb. 

INDIA RUBBER, For Inventors alld the Trade. made Into an�ttera at 
:.m,ft��i!�".IiI. HOLTON. 45 G.ld lit. .  ..w Y.rk. 
------==----------------

The ollly Air CompreslOt" tbat will live a pressllre 0 25 to 100 lb •. pressure of Air or Gases to the sqllare Inch 
:n':u.,��:r Hft.:���p":!��o� :g �:������. i�::� \.t.� 
CHIN .. W.&.BBANTRD TO BVlf P.J:BJ':aOTLY COOL AND ClIVB ANY PRBSSUBB DBSIBBD. N o  Water Jacket required 
around Pump. Valv .. s of M .. tal . No chanee to bnm or • tlck. lltate amount In clIblc feet If air �r hour desired 
·��!�l�axl�X::s�t;p:M'l8'�':1�e:�lk ��r:ll�"s�l:� to . .  lib Main Iilt .• Loulaville. lil:y . •  or lII ew Albany. Ind . --- - N. P. BURNHAM'S 

Watof""Whooi. 
���:�It':'CM'edP!l::� t)'i':ie��a��� Ington. D. C'l and hal proyed to be 
the beet. 1. Blzes mide. PricN 
lower then any other lint Clall 
Wl1ee" N� ��lJPfre� YOBJ[, PA. 

ALCOTT L.A.TH£I!,. for Broom. Rake and Hoe Handle •• 
_______ .= • .:.. .• C:.::.:..:B:.::lLL8==.:..:'l Cort.landt St •• N. Y. 

STEEL CASTlNGS. 
Soli. and Homoleneou. Guaraateed tensile strength. 25 
tun. to square Incb. An Invaluable subotltute for expen· Ii". forglll ... or for ea.t Iron requiring IlTeBt stretIItth . Sead for clieular aDd price lilt to Me BAFFlE STBEL 00 . . Bvellu8 St .. Pblladell1bla. l a. �;,,��,�� S��!�G �1�\� I N_E!�Y. 
�� OER R I CKS  &. T R AVELLE R S , 

T H V A � v .  r '  � L � �1 [ \' 7 

C
IVIL .... MECHANICAL ENGINEERING at 
tbe &eDsllelaer Polytechnic Inillitute, Troy, 

N.Y .lnst.ructlon very practi",,! .  Advan'.Ies uWlur· p ... ed In thl. cOllntry. Graduate. obtain excellent posl. 
tlonl . Re-openl Sept. 16th. For"'. &nnuII Hegllt .. r.con· 
talnlng Improved Couroe of StudY. and full panlcul .... 
add .... PBOI'. OIIA.BLEB DROWN·E. D1rtlOtor. ___ .. _ 

P ERSISTENT LABOR PRODUCES ITS RIl
WARD -N . B. BBBDR. of Newburgh. N. Y • • has 

produced, after two reon of e:rperlmentmg and labor. tin! 
IInest ana best Baking Powder knowll to tho trade-at 
le ... t. It Is 10 lUdfecl by those hi thl. city_who de.lre to dontrol the ... re 0 It for the city of New York. We are 
Info'med . however. that he Intendo to man1lfacture It In N ewburlh. N. Y .• and sell tile loods directly to the trade 
hlmsel ::.f .:..-___ -::::-:-c;-: __ -c:--:---;--_-.== 
TELEGR APR f.�1!��c,.���"n�t���f:,:����A� 

AGENTS WAI'1I (1:10. •- MOIl or .... omen. $34 a ....... k. Prool 
� furnished. Business pI_aD land /ton .... · able WIth no risks. A 16 pare c:ircuJaJ 

, andValuable Samnles free.a-A postal-. card on which to send JOur adclreso. costs but ODe cent Write at once te F. M. HED. 8TH ST .. NIIW """IC 

IM:PROVED MACHINERY for STAVE 
Heading. Shingle and Handles,_ Cabinet Maker' s  Machin· 
ery. Bailey Gange Lathe. Dur"ee ' s  Automatic Saw Mill 
(Improved) .. Ke:r Seat Catting. Pulley Borlng,and Milling 
Machines Hadlal DrIlI"I Steam Engines. alld Balley' s  Ve
neering Machines. Cab e and Sheaves for transmltgq 
Power e lC te. T . R. BAILEY ", V AlL. Lockport.K; Y-. 

218 Welt :16th lilt • • New Yerll:. and at 

Cushioned Hammer 
hal larger capacity. I. 
�:

e
ro:����e.:8 ::::e' ':8 better work with les. ex· pense for power alld re

pa\r8 than anr other Ham· 
mer In U8e . 

Guaranteed ... ..oem· 
mended . Addre88 

BRADLEY 
lIIanufacturing 

Company, 
SYBA.OI1aw. II .  Y 

OTIS' IAPETY HOItlTIlIG 

lYIachIDery. 
OTIS, BROS. .... (JO 

NO. 348 BROADWA.Y . NEW YORK.. 
10-�DLLAIB PEl nAt �?tiH"f:���gD .ro� SHUTTLE SewiogMachlne .iddNa JohnlOn. Clark " Co.,-�.otonL M .... ; New York QIy ;  l'iIIoblUllh. Pa. ;  CbIcoIO. w. ; or .L Loui .. II .. __ _ 

SHAKER S A S H  B A L A N C E-SUPER8BDBI 
WBIGHTS .UID IIox&s. Easlll attached to any wlntlow. liIamplel .. omW�tlblt:�J8'W��Soath Union. Ky. 

Excelsior D!:'tf:llfre��:;'1':"Y�'::' one 
g��IIl�;:tt��L ��::J\f�� 
to the value of 114. A new devlee for tl�htenlnltvsaw. l'ower Drllllnf 
���w 'cf..���j.. S���

h
�:���� �r 

mlllute . liIawl I� In. thlCII: . Price. complete. cased and delivered 011 
b��ft'l·°JT'i!�'it�Id'l�'iA'��12. 
with eOllper Boller. to drive IIgbt 
Latheshscroll Saws. &c. 100 Scroll 

stamp. wor<fEo�s1l�,�e:�!I��'i�P: •
• f 

Baw only. wltbont Attacnm::::e.=n:.::ts:.: • ..:':.::9:;.'00:.::.:.. _____ _ 

LeCount's Patent 
M A. C H I N I S '!" S T O O L S .  

Reduced PrIce .. 
Bet Iron Dogs. " to 2 In . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5.80  ' I  I . • •  " . t " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 . 00  

I '  Steel I .  " I I 2 I I  • • • • • • • • • • •  • • • • • • • • • • • • • • •  6.SO I I  o '  ' I ,, ' I .. I I  • • • • • • • • • • • • • • • • • • • • • • • • • • • 18.00 
Iron & Bteel OJamps. Die Doga.OJamp Doga.Vlce Ciamfs. 

Expa'b�I� .M�d�Jtl:t Be��Jg:-���::����':t.to 

aTlIlIL aT AMPS. 
LIlt and Sample. free. E .  II. Dou.us. Brattleboro' .  Vt. 

THE 1M P R O V E D CELEBRATRD 
ARMSTRONG HEATER AND LIME 
CATCHER removea and prevent. Seales In the Boilers by supplYID;: them with 
pure water . Will save Ita coot III fuel within one year. AU partleo nslng steam 
should bave one. For partlculan and clreu

lars, addre.s 
BAUGHMAN. CURT IS oil 

, KNlG� M�I'AOTUB •• 
Macblnl.t:

d
� AJt{.�� to ;"t 

as Local Agellts. 

PILES 
IlI'tan' r� aM 81Ire cur� . Trial boox rr. Worce.ter, Ma ••• , 
F. W. PU AM. 55 East Broadway. N Y. Manutacturen of the BlalBdell Patent Upright DrIlls and 

other drat-clas. Mechanlc's Tool •. 

Planl� " Matcblng, 
IIOuldIDl ... Be.: � and Tenonlq Machin.... �II 
Saws and �eneral WOod· Worll:lng Machinery. 
JOHN B. SCHENCK'S 8ONS t Matteawan�N. Y. Bend for Catalogue. 118 Liberty .. t .. N. Y. ClQ 

BOOK WALTER ENGINE. 

an<;!",1\�::l� ������J�
a
l G:a���e!f� work well and �ve full power claimed. 

��������U!;: ';��
I
:'�h

l
:�l��l= boxing. at the low price of 

3 Horse Power . . . . . . . . .  8252 00 
� "  " . . . . . . . . .  803 50  

a;rPut on Cars at Sprlngdeld. Oblo. 
Address 

J AS. LEFFEL & CO. , 
109 Li����II":t���':»�Jg�:, (Jlty. 

FOR SALE-In Danbury, Conn., near two R. R 
Depots. a well eotabllohed businesl alld Manufac

tory. together with Engine. Boller. and MachlDery of 
eve� de.Crl-'rlon . formallufacturlng Sub. Doors

s
Blind •• 

:,�u����Tu�:l�:� PAau"�t':'�i���:� C�=I��'::'���I 
op<ratlon. and an unsurpassed country focatloll. Build
Ings and land attached will be rented ur so d with above. If desired. It Is a rare opportunity to 0111 aln a proaJl!lron. 
buolne.s on e!l8y terms and lood Inducementa. Those no want bUSlnel>� al':I��g,

Ia
���. 

a
t%'l::r:r, Conn . 

150 to 110,000 �vll!,
ee

e� 1:..';r��1d
ln�tc;,C;: 

Hnt. prollt. . .  How to do It. " If book on Wan Btreet, 
Hnt tree. TVlIBBIDOB & {I.. Jlaaken. 3 Willi It • • N. Y. 

The I'ire on the Hearth ImJl1:0ved In appearaBce. lonvenlence. and e1l10lency. 
Combine. all the advantageo of The Open Fir .. With thosl ef the -belt Warm Air �'uma�es. Adapted to the u.e of 
Goal. Ci'A� 'g��� �li:�V�· v�e3Hfi!f\�'tl

a
6J

o. 107 Fulton Iiltreet. New York . 

8,000 i n  U se I 
Blake's 

STEAM PUMPS 
for every posolble duty. iend tor IIIu.trated Oatalogue . �iiliiii_;;iI GEO. F. BLAKE M 'F 'G CO. S6 & R8  Liberty Street. New York • 

Cor. (;ausewav and Friend I 50 and 52 South Cana 
Sts . •  Bosion . Maos . St . •  Chlcalo . III . 

ltIaehlDe!7 01 Iml'roYed �tyle. for makl·q 
SHINGLEI5 HEADING, AND STAVES 
Sole mall:ers of the well imown IMP1l0vBD L.a.W· 0 PATBNT BmNoLB A1ID IIKADDTO SAWDTG MAOHDTB.  Forc!rculan 
addresl TREVOR & CO . •  Lockport. N. i .  
GLASS MOULDS, for Fruit Jars, LamplI 
111 ye�t8�: wm��k =n

8:� =��. If. B��:>,!g 
thing new In gl&88. you will reaUlre a mOllld (or die) . 
e��"Ven�

e
:.:;l,�f'gr

n �w%':r�I I�l.��l!t:ip�bber. IInc 

IRON CASTINGS for Machinery, &c . •  made to 
order. Will OONTBAOT �o furnish QUANTITY at ve�y 

low price • .  T .  SHRIVER & CO . •  Sl!S E .  56th St . •  N.Y. 

STEN,1IL DIES Bt!'��IIB Cu,.\�ln��.USli: 1I comJllete O'UTI'ITO lor Clothlq Bten 
oIIa and Key Obeck •• wltb which young men are mak\nf 
from " to ,20 a cley . Send for Catalogue and samples to 
B. M. BPENCER. 11f �over St. ,_lloston. M..,s_ •. __ __ _ 

STILWELL' S 
Patenl Lime ExlracllllK 

HEATER 
,AND 

FILTER 
I s  Indispensable  to  Rn Eco-

.omlcal Use of Steam. 
a!e�����e��[����II�fo;'::: t�"ea�� s. Court. aosured of protection In 
Its uoe . Beware of Infrinll"e
ments. lIew Illustrate. pam
phlets free . 
IItILWELL & BIERCE MF'G CO . 

DA.YTON, OHIO. 

NEW PATENT C A R  FOR INCLINED PLANES, 
cOllvenlently arrallged to ca

� 
Passeng-rs and Ve· hlcle. at the Bame time DeBcTI Ive Circular sent on 

allpllcatlon. -"'ddreo. J. E ARNS AW. Civil Engineer. N. W. Cor. 4th and Race Stl .• Cincinnati . 0!tlo . ___ _ 

TWIST DRILL G RINDING M A CHINES, EX
Ilandlng Boring B"",,

\
self.Feedlng Halld Drll�, Ro· taIT_Shapere. Plaaere. Drl llng Machines. C. VANHAA· 

GEN & CO • • macera of Improved Machine Tool'!.-.!blla .  Jd FEUCHTWANGER & CO., Chemists, man• ufactnre and IDlPort many rare chemical prodnct ono. Goillble GI ..... Flnorlc ACid
, 

Nickel Salt-s. Marble Putty. Su!phldeo. all Metallic Ox des ; keep j<'llloropar. Felopar. Fllnt,\ aUlI lIuest Silex ; Mangalle .... CryStalll r.r��\��d
i�el.V .. ,,:ry"lr��

e hl&hest ",ade. For .. Ie a 

Stone Ohanneling 
OR 

(Juurrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

ITEA)[ STOllE CUTTER CO'I RUTLAND, VT. 
SOLE PROPRIB'l'OB8 AND KANUFAC'l'UREII8. 

' IlAGlfET8-Permanent Steel l\agnetl 
at any form or IIH. made to order by F. C. BEAOH oil CO . . :146 Canal Bt. .  New YorlI. Malten of tile eele
hratetl TOUt TIlUDlD and IUnlature TeleiraJlll IDIItnalIln.tI. 

© 1875 SCIENTIFIC AMERICAN, INC.



1 10 
THE Sffii)fJf���A. 

�..y4MB�(§/u�--. 
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 a.s an advertlsing medium cannot be 
over-estimated. It goes Into all the machine and work· 
shops In tbe country, and Is taken at the prlncipal llhra
rles and reading rooffis ln the UnIted States and Europe. 

A business man wants something more than to see his 
advertisement in a printed newspaper. He wants circula.
tion. If It Is worth 25 cents per line to advertise In a pa
per of three thousand circulation, It Is wortb $3.75 per 
line to advertIse In one of forty-five tbousand. 

We Invite tbe attention of tbose wbowlsb to make tbelr 
business known, to the annexed rates : 
Back Palle, - - $1.00 a line } Inside Palle, - - - .'1" a line INS:t�:'oN. 
Bnsinen and Personal, 1.00 a line 
EngravIngs may head advertIsements at tbe same rate 

per 11ne, by measurement, as the letter press . Adver
tisements must he received at the publication o1ftce as 
early as Friday morning to appear in next issue. 

H you wish anytblng In the mecbanlcal line, advertise 
or it in the SCIENTIFIO AMERICAN. 

It you have patents or macblnery to sell, advertise In tbe SOIENTIFIC AMERICAN. 
Address tbe publishers, 

Munn & CO., 
3 '1  Park Row. N e w  York. 

. : .;� ; ; ; : :�::;:II.'i.. ._ : ,.�:;�\ 
Corrugated Iron 
Iron Buildings, Roofs, Shut-
Ii[&IP��i�J�cAJW��{;� 
'f�rk.Of��£ f���I��u\a��w .....,. � -

� : - '. -�' 

STRONG TISSUE PAPER. 
Wanted-gamples of very strong Tissue or other Paper, 

which (··an be used for ma.nifolding with carbon sheets. 
or otherwise , in order to make teD or fifteen copies .  
Sbould �e of sucb quality tbat It will �ot  readily tear or 
break by constant u.e. A large quantIty will Oe required 
of a suItable article. Address E. W. ,  Box 803, N .  Y. City. 

SAFETY VALVE TESTS. 
The Board of Supervising Inspectors of Steam Vessels , 

at its last allnuill session in J - nuary, 1875, aPPOinted a comm1ttee to make an experimental test of aU Steam 
:�U���:��
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action superior to tllo&e of the safety "alve in common 
lise . 

1.'he va.lves presented must have a uniform area of 
��n���g�;{!f:t:a��

r
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n
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bon : 1 .  Oapabllity of discharging any excess of steam above 
a fixed working pressure. �. The I 'mlts Jf prcssure within wblcb the valve will 
open and close . 

S. Vn .formlty of actton at dllIerent pressures. 
4 .  Reliability of action under continued use . 
5. SImplicIty of arrangement and facility of manage· 

ment . 
Tbe valves will be tested at a pressure not less tban twenty, nor more than eighty, pounds to the square inell , ana are not requIred to be provld�d wIth an enclosIng 

case. all valves must be operated by tbe pressure of tbe 
=:��; v���et�
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e
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o
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Tbe lIange for attaching to boiler mu.t be .ighl lucbe8 
diameter-llat face, w ithout bolt holes. 

The propused tests Will be commenced on the thirteenth 
day of l:leptember, 1875, In the city of WashIngton, and 
(�������

8 P�����J'�� '!C��!�d��!
e
4. �� P����r����8�:� mandant ot tbe Navy Ya.rd, Wash1ngton, D.C . ,"  marked 

, .  Safety Valve , "  and enclosed witll each valve w1l1 be 
aommunication addressed to the Committee of Examina-
���e �:��i�ft��
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seming the same. All valves must be delivered on or before tbe sIxth day 
of Sept-emher. A SIngle representative tor each valve will be admitted to witness tbese t;tl:L'I��Pg&,,!�� �'?r �he subscriber. 

SupervisIng Inspector General, 
Treasnry Department, Wasblngton, D. C. 

mON " WOOD WORKING MACHINERY 
OF EV FlRY DESCRIPTION. 

Cold Rolled Shafting. 
.. :'Afe���:r fu�J'..Ff.�!b���e��8Pr1':'LllaIf:

G 
. ... 

G E O R G E  P L A C E ,  
121 Cbembera .. 108 Beade 1111. N. Y. CIS, 

J tittttifit jmtritltt. 
�ToLn mbormon. � l OO GolfProminm 
and Fint Prize Saws, in the Great National SawinI' (Jonteat. at Clncinnati,.SePtember, 18'14. 

S r; - EMERSONS PATENT PLANER SAWS A R [  SUP l RS E D I�G  AL L Ol f'ERS  SElt'o rO" ONt TOl/(7!:-'![ � , � 
A �- EMERSONS PAHNT CLI PP ER  SAWS EXPRESSLY FO R V E R Y  H EAVY  f r lD A�D HARD T IMBER  ��vv 
W -r,; - EMERSONS PAHNT FLANCE TOOT H E D �AWS SAME PR I C E  O F  S O L I D S AW S . .] 5 
S ·c - EMERSONS  PATENT UN IVERSAL AND ADJUSTABLE  SAW SWAGE SEN r PREPA I DON  R Ec E IPT OF P R I C E  £ 5  U 4C 

N 8 SENO POST4L CARO,OR CIRCf./LARANO PRICE liST TC £ M E R S ONJOR D &  CO. BEAVER  FA L L S  PA . '; 

IMPORTANT FOR ALL CORPORATIONS AND MAlITF'G CONCERNS.-Bnerk's Watcbman's Titye Detector, capable of accurately contrOlling tbe 
Wg�80�f 

o�l: ;;'�\�hns:�cf�:ra�r�J�:�. at the dUlerent Ita-
J. E. BUERK. P. n. Box 9'19, Boston, Ma88. N. B.-The suit against Imhaeuser & Co., of New York, 
:::e ���tg��n\���e�8���in'�f¥�l�e���' & '6g.Ci�:!�ft� Ing. contrary to tbe order of tile c.ourt. and especl.lly the clock wltb a series of sprIngs In tbe cover and marked Pat'a Oct. 20, '74. Persons ualng these , or any other �Iocks InfrInging en my Patent, " Ill be doalt with accer-d�ng�o�la�w�.� ____________________________ __ 

rl�.Ii.l!, U nlOn iron MillS, .PJ.usburgh, Pa. The attention Of En�eers and Arcbltects 18 calletl 
���)�g

r
�h�gb��U[�;;po�l::l:l: ��w���� �f:� and llanges, wblcb have proved so objectIonable In tbe old 

mode of manufacturing, are entirely avoided. We are pre
pared to furnlsb all Biz"" at terms as favorable as can be 
obtalned elsewbere. For descrl3>tlve IItbograpb addre88 CarnegJe Brothers do Co .• Union Iron Mms. Plttsburgb.Pa 

Co LO""ROLL ED  
. S HAF TING . 

.t���t�� A��tr tg��8��
a
���8 �e�� ����tilil��' 

otber In noel.renders It undoubtedly tbe mosteconomt:l'. 
We are also one sole manufactnrers of tbe ClIL1IlIlI.ATJ:D COLLINS' PAT. COUPLING, and furnish Pulleys, Hangera etc.,. of tbe most approved Ityles. PrIce list mailed on appucatlon to JONES & LAUGHLINS. 

1� ���aV':t�g� ':,eRl'.""· Pittellurgh, Pa. 
.... Stocks of onls Shafting "If. ato ... anll tor sale by FULLE_R, DANA & FITZ, Boston Mass. GEO. PLACE & Cb.,J21 Cbamben Itreet. N. Y. PIERCE . WHALI1'IG Milwaukee. Wla. 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crusnes all nard and brittle lubstancee to 
ST
any required dze. Also, any kind of ONJI for RoADS and for COI<01UIT1I, &c. Addre88 BLAKE CRUSHER CO . •  New Haven. Conn. 

!II O Y E ' S  
MW PurnlshtngWorlm are the largelt In the United States. The, ma.ke Burr MlIIstonel, Portable Mills ... Smut Macblnee Paclten MW Plck8, Water Wheels. !"'Ulley. and Geai1ns IpeelallJ' adapted to fionr mllli. Send for cataloK1!e . • J. T. NOVE & SON. Bntralo. N. ). .  

DAMPER B � S T � LJ!:VER REGULATORS Q GAGE COCKS. 
MURRILL &; KEIZER. 44 Holliday S", Bait. 

b N i agara 
_ F .  Steam P u m p  Wo rks 

ESTAJlLISRJlD 1116l1. 
CHARLES B. HARDICK, 

No. 23 A d a Dl 8  S t r e e t, 

BftOOKLYN. N. Y. 

DITCHING and EXCAVATION. RANDOLPH'S lilITCHERAND EXCAVATOR: Simple. strong. and adapted to all solis reasonably free from s�umps or large stones. Will do tke labor of tOO men • 8�adlll/. at tbe cost of ten . Macblnes of all olzes, cut-
�f.fe?i'�;��:: l��g�s ;i�:a :r.::.e�� �eg,:J�r� g>��� 
lars , &c. seno on application to 

RANDOLPH BRO'S. 111 Broadway. New Yerk . 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. , 

W. II. hua.ar, V. Pt. 1. II. .Au.., ....... 
I. B. � ""  

[AUGUST 1 4 ,  1875. 
"'T. V. CarDenter. AdvertiBlng Agent. Addreel Boz 'l'IS,-New York clt,_. ____________ _ 

WH:lEf33s �E�t�� cy,?c?:.,�tl?l1:J:D A�� ;Jc�ii �; Information. 

T O  I N V E N T O R S  
A N D M A N U FA C T U R E R S 

The "tb hhtbltloD of the Amerlcan Institute will open Sep. 
tember 9th ; Machinery will be received after August 16th, other 
I'Gocb after AqUBt 29th. Por particulars addreBI " General SuperlDtendou&, .£.mertcan IUltltute, New- York." 

mOR PLAHBBS, 
BNGTh'E LATHE�DRILLfh&c. Send for PrIce LIBt. OW HA .,.!II MA.� UJ.i'A.CTURING CO .. 

New Haven. COIlDe 

.. LrnDul Priud dM BESr. 
.&lil:.iln" Bet Your Own Printing $ 3 Preu �:!�sl(::l�;:;��' etc. 

BusinessMen dotheir printing and 
adverti8in�, save money and Increase 
trade. Amateur Printing.deliKht 
fnl pastime for spare hours. B OYS 
have great fun and make money fasl 
at printing. Send two stamps for full 
catalogue presscs type etc to tbe Mfl'S KELil1l:Y ... 00., lIlerld_ Co .... 

Steam Super - Beaters, Set under boilers. or In separate furuace, wfIl SUP�ly Dr1l SteBW�MN W�u�'l1UtVi��ut'1b:�� Stt.� :'��·YOrk. 

'D- te For sbowlng beat of 
• y & "me rs, Ovens, Hot blast pipes 
BoUer fiue� sper-Heated Steams 011 Stills , &c. HE R W. BULKLEtl L?�:rt�ag�����¥ork 

B OG  E R S '  TANNATE OF--sQDA iioiLER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO . •  

lion. Ind . IT Send for book on  Boller Incrus· 
tatlon. 
H N. WINANS' BOllerSeale Preventive, (11 

• Wall St. , N.Y.) 20 yearsa praetlcal success. No In
yoldest. best. cbeapest AntI· Incrustant, S5c .  per lb . 

Machinists' Tools. &rl'B.I. IIlIAVY � IItPBOVEJ PA'rI'mUlb. 
LUCIUS W. POND. MANUFA.CTURER. Worceecer, Ma_ 

WARERQO.Jf8 118 LIBERTY 87 . . :It. 1 .  ra ��i:."ntrB,.BorIn(J .II.IIB. Drjll8.MU1 � org. 

THE NATIONA L 

Steel Tube Cleaner. 
P ... TltN

TED 

What thOY say in EnroDo. ooViiiiRCi 
From MESSBS . G. W. MUBBAY & Co Engineer. Iron Founder. and Machin- WITH AIR SPA CE IMPROVEMENT. 

Ists, Manufacturers of AgrIcultural Implement. 40c Sa""" •• ,., .0 .welloYl.er ceu •. C.l1.aLM.lUCI; bl"'l!01< IJ.I!. vO., 
. .  BANFF FOUNDlIY Scotland, M�y Sd, llrn1. toot E. 8tb Street . Y. : 1202 N. 2nd St. ,  St. Lonll. Mo. 

We bave now had a few trIals of your Tanlte Emery Wheels havlnl: nood T dd JI.. 0 .. 411-them over 12 mODths. the ordinary shaped ones (square edgel) for dressing cast- 0 AI .. "".u.erty Machine Co. Ings and general work ; (hose you s,eclally made for us. we use for dressing tae teeth of fine pitched wbeols. Tbe first cost beIng 80 hlgh, and tbe rapl. way MANUFACTURER8 OF tbey wear, made us give them UD at fintand ge �aok to tbe London made emery Tb.e celebrated Greene Vartable CntrOll BnII\De: Lowe I wbeels� but our men (wbo do tbe work by piece) arreed '0 rodnoe tile price 80 Patent Tubular and Flue BolleraLP1aln Slide Valve 8ta. 
h
so muc \ (fwo WOts/4 .,.pp1lllhem, a. lholl .ald, · wUII. 11I.j/ ... klh"d o f w/l .. /IIAq tlonary, Hoisttng, and Portable .. ng\nes. BoUerl of all ad 1(11<1,  1/101 Ih. r.d""" on do .. mort Ihonpallfor lho w/l •• 1a altog.,h.r. " c1nds' Steam Pum MW GesrI 

Address THE TA NITE C OMPA NY, Tow batmn. Il:, Ho"" FI��a.,BJ'N:�gM�iJ.:�� 
I!!trond.bnrg, Monroe Co., Pa. �nta for the New Haven Manufacturing �. 's Macblil-
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Send for circular of recent j>atented Improvemp.nte. lU I n F U R N IT U R E, THE NORWALK IRON WORKS, CRrpete and ('Iothing, witbout InJuJ'y to tbe moot 
____________ �Bo�u':"t"'b'_NO'."o�rw�a�lk�.�C�o�nn�. delicate color or Goode. Tbe expense for material and 

MUIn & Go IS Patent Otlices :::���c�:�tt�{��� W�rl��08i �"3ttultIl".:! :.T� forward recIpe and Inotruct10n. and .. UAlloUlT .... all we • • claIm or refund the money. We refer t8 sny N ... r.'::'.:�,�'W:i: �u60�
lty· ""d the Commercial Agenoy at 

BstabUshed 1846. 
The Oldest Agency for Soliciting Patents 

in the United States. 

TWl!JN7 Y·E19H7 YEARS' lCIPERlENOl!.. 
l1I0RE PATENTS have been II8C1ll'Ild tbroll8'h 

tbIB agency, at homo and abroad, than tbroll8'll .... , other In 
the world. 

They employ as their aaal8tants a corpe of the moat g. 
perieneed men as examiners, BpecI1!cation writers, and 
draftsmen that can be found, many of whom have been &eo 
ected from the ranks of the Patent 01II.ce. 

SIXT Y THOUSAND InYeJltora havo .vaned 
themselve6 of Muon &; Co.'. serviOO8 In eumlnIng their In· 
ventioDB, and procuring their patents. MUNN &; CO, In connection with the publleatlon of the 
SOIllNTlJ'lO Al<1mI0Al'I. contlnuo to ODIn\no InventlOllll 
confer with Inventors, prepare drawings, specl1!catiODB, and 
&881gIlments,attend W 1Il1ng applications In tho Patent 0111.00 
paying the governm81lt feee, and watch esch case step by 
step whUe pending before the examiner. Tbia \a done 
through their branch o1ftce,oorner F and 7th Streets, Wash· 
ngton. They al!!o prepare and IDe eaveata, procure design 
patents, trademarb, and rel8sues. attend to relected cases 
(prepared by the Inventor or otber attorneys). procure oopy· 
rlgbts, attend to InterferenOO8 give written oplniowi on 
matten of Infringement, turnIab coplee of patents: III ra.rt 
attend to e.,ery branch 01 patent buslnM8 bOth In thIa and 
n lorelgn oountrles. 
Patents obtained In Canada, England, Franoe, Belgium 

Germany, RIlB8ia, Pru88Ia, Spain, Portugal, the BrltiBh 
'Iolonles, and all other countrlee where patents .... 
o!f&IIted. A. special notice \a made In the 801l1lft'1J'Io AKDrOAl'l 01 
all Inventlona patented throll8'h thIa Agency, with the 
name and residence of the patentee. Patents are ofteD 
801d, In rart or whole, to persona attraoted to the Invention 
by s8eb notice. 

A pamphlet 01110 pages, containing the Iawa and fall dI· 
reot\ono lor obtaining United States patents. also a cIrcnIar 
pertaImDg exclnsively to Foreign Patents, statlng OOIt for 
each OOUll\r7. time jlT&Ilted, etc.. &eDt free. Addre811 

l1IUNN at CO •• 
PUbllahera 80lENTIFIC AMERIOAlI, 

3'1' Park ...... N. Y. 
BLum Owr-cJol'Der " _C 'I'Ib Slree" Ii uIalnIIIOD u. 0. 

GLASS OIL OUPS 
of all kInds. Brass Flttlnga for Steam, Water and Gal. 
Brsas CastlD,gB. Send for Catalogue. 
__ HILLARD & HOLLAND 6:l Gold ilt . . New York. 

IRON A N D  STE E L  
DROP FORGING. 

01 BlJtr'II Duoripti01l, at Reaoonablt Prlcu. 
The B'Clll lG Belden CompanY'. Danb1l17. at. 

ENU1N.I!:t! AN lJ  .IlUIL.I!:KtoF 1<e,. "nil lIocond-Han41 Portable and Sta�g'b"Nw&0� d����no�cm�" Pa. 
I'lpecial Notice to Dealen in Bnd Users ot 

Wood Wo rk i n g M ac h i n e ry. WOllCESTEB MASS . •  May 25, 187b. The underalgned , bavlng parchased toe entIre Manu· facturlng Establlsbment of R. BALL & CO • • including 
;:n�:

N
�hl� 

A��1nl.?� t:';I�;8In��:�!".,��.;"0�<;'''ti excepte�, wuf contInue t1f.e man ufaeoure of Wood W ork
Ing Macblnery, and be prepared t8 fUlllab new macblnes. 
or parts for repairs, as fnrnlsbed by eltber concern IB 
years past. 
:::t:!.'.�U

a
;I�t':.,: {:e��voe �s�gfl���!n���Jy,�m:.e� 

1urnlsb customers wltb Improved Macblne1'l ,botb In qual· 
It
"",: :..tg�la ��e�����;:���n����::::::':.��I:la��:"tO 

our old friends and customers, and Would be most bapP3 �o�� �':l:J ����et'tia�u��h"a{�c��l:�:!l't�t�:��f':."C-ture Wood Workmg Macblnery generally, making a specialty of WOOdwortb ... Danl�ls' and Dimension Planers. 
SurfaCing Machines, Tenoning 'y Mortising. and Re-Ba w 
MachlneM�;I�i&�e�'u�G & �{Jil:W;;��W

l
Y
. 

26 Salisbury St . . Wonelter. Maas. ,  'u.S.A. 

TH E B E S T I NJ E CTO R 
For Locomotive alld Stationary Boile .... 

FRIEDMANN'S l' ATENT. 
OVer 13,008 Now In Use Bore and in E1II'OPtI 

Throwo more and botter water. with lase Iteam. tban 
any otbers. it bal two WaterwaYI. lIJr.ed Noulel. and no 
monble parts to get out of orde .. 

NATHAN &; DR:tYFUS, Solo Manufacturera1_ 
..... Send for Catalo:Ue� Liberty St., New YorKe 

�ICHARDSON, MERIAM " CO. , 
Manufacturera of tbe latest Improved Patent DanIell' 

an Woodworth Planing Machine. Ma&eblng. IluIJ an� 
Molding, TenOning, Mortlilng, Bonnld!haplng, Vertical and ClNn\ar Be·sawing Machln08, Saw MIIJe. saw ArboN • 
�! �;�.!f����i a:,� �= o�e:. 
or Wood· werkIng Macbln�. O'at&io�ea and price II8U 

;:'::nI�Pl�catlg� :::::.T.,7tO:?fClIIter, Mall . 

01' !fD 
SCIENTIFIC AMERICAN, 

POR 1 8 '75. 
TO .OaT POPlJLAB SCIENTIFIO 1'Al'BB 

m THE WORLD. 

THIRTIETH YEA R. 

VOLUD XXXIIL--NEW SERmS. 
The publ1sbers of the SCIENTIFIC AMERICAN 

beg to announce that on the third day of July, 
1875, a new volume commenced. It will conCnue 
to be the aim of the publiBhers to render the con
tents of the new volume more attractive and use
ful than any of its predeoeesors. 

To tM Mechanic and Manufacturer. 
No perBOn "nguged in any of the mechanioal pur

IUits should think. of doing without the Sc:n:NTDrIC 
AlDmICAN. Every number contains from six to ten 
engravmgs 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 Mechanio Arts, 
Manufactures, Inventions, Agrlculture,Commerce., 
and. the industrial pursuits generslly ;  and it Is val
uable and instructive not only In the Workshop and 
Manufactory, but a180 In the Household, the Lt
Drary, and the Readinir Room. 

TERMS. 
One copy, one year (postage Included) . . . . • . .  13.20 
One copy, six months (postI\8e Inoluded) . . . .  1.60 
One copy, three months (postage lnciuded) . .  1.80 
One copy of Soientifto American for one 

year, and one copy of engraving, " Men 
of ProgreM" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

One copy of 80ientiftc American for one 
year, and one copy of " Science Record" 
for 1875 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,, 6.20 

Remit by postal order, draft, or express. 
Address all letters and make all Post O1Iloe 01-

(era and drat!iB payable to 
MUNN & CO. 

a, PARK ROW. N�. YORK . 

THE " Scientillo American " Is prinl.ed wit4 
CBAS. ENEU JOHNSON " CO.'S INK. Tentband Lombard 8'-. PII1lallelpbla anti . eo� It. New York 

© 1875 SCIENTIFIC AMERICAN, INC.




