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IN ADVANCE. 

IlIPROVED BOLT HEADING MACHINE. , one half inch in diameter, with other sizes in proportion. , PneuD1atlc Foundations. 

'We present herewith an engraving of the Lewis bolt Experiments at the Cincinnati Exposition proved that one General W. S. Smith, of Maywood, m., recently read be-
heading machine, an apparatus which is claimed to be capa- inch bolts, ten inches in length, could be turned out at the fore the American Society of Civil Engineers, in this city, 
ble of making square, htxagon, T, button, a paper on ne subject of" Pneum&tic 
countersunk, and, in fact, any variety of Foundations," in which the following con-
bolt head; also boiler rivets, splice bar clusions are deduced: In sinking the foun-
bolts, carriage bolts and "pikes, etc., of any dations, the greatest difficulties to be over-
dimensions, from half inch to 20 feet long, come are, first, in keel ing the pile verti-
or from three sixteenths to one and a cal; for this it should be made to follow 
quarter inches in diameter. Further, it is the excavatien, without a reduction of air 
stated that the invention, for any length pressure; and, secondly, in righting the 
of bolts of the same diameter, accom- pile when inclined; for this, wedging un. 
plishes its work without cbange of tools; der the bottom, or propping the top on the 
that it can produce a hexagonal or square lowermost side, and drilling through the 
headed bolt with the same tools, or every uppermost side, are the best means yet 
alternate bolt may be square or hexagonal tried. The" air lift" is the cheapest and 
as desired, without regard to length, or most efficient method of removing sand or 
headed in assorted lengths without the mud from within a pneumatic pile or cais-
slightest alteration of implements. son. 

In our illustration,'A is the driving A strong and reliable pier can always be 
shaft, running. upon bell metal bearings built of pneumatic piles ; their number, 
and supporting the two heavy fly wheels, diameter, and the thickness of metal, be-
as shown. B is a cam upon said shaft, ing determined by the conditions of the 
which takes against the block, C, which case. In cold climates, these piles may 
actuates the heading ram, D, containing be fractured by frost, to prevent which a 
the heading punch or tool, E. Another filling below the frost line, from two to 
cam on the shaft, A, which is not repre- five feet deep, of asphaltic concrete is re-
sented, lifts the side lever, F, by which commended. Where suitable timber and 
the grip lever, G, is moved through the stone are to be obtained at reasonable 
medium of the toggle pin, H. The grip prices, a single pneumatic caisson can be 
lever or movable die bed, G, vibrates on sunk with greater certainty and at less 
two steel center pins, one of which is cost than a pier of three or more pneu-
shown at I. J and K are the dies for matic piles, where it has to be sunk for a. 
gripping the blank, and in which the bolts considerable depth through a soft material 
are formed or squared. L L L are clamps to a. hard one. A pier of masonry on such 
which hold said dies and the heading tool. a wooden caisson, cellular, with its walls 
M is an inclined plane or wedge-shaped well drift bolted and its interior careful-
rubbing block, by which the strain or ly filled with concrete or rubble, is the 
shock of the heading is thrown on the cheapest and best bridge foundation yet 
bed of the machine. N is a steel band for devised. 
taking up any wear or slack of the last 
mentioned portions. At 0 is the shear 
lever operated by the eccentric, P, and 
provided with a. gage at Q. R is a. clamp 
for taking up the wear of centers, and the 
hook, S, serves to connect the grip and 

Concrete does not "set" well under 
a.ir pressure; the water should be let in 
through a. pipe inserted therefor in the 
cement, to cover the successive layers as 
1>utdown; usually, cement five feetin depth 

t �ill seal the pile, the remainder being add­
added in the open air. 

THE LEWIS PATENT BOLT HEADING MAOHINE. 
side levers, and thus insures the opening of the dies. 

The machine is driven by a six inch belt a.nd at about 100 
revolutions per minute. The heated blank, on being drawn 
from the furnace, is placed between the dies. The movable die, 
J, actuated by the lever, G, then closes and firmly 
holds the blank until the head is formed by 
the heading ram, which is immediately set in 
motion. This operation· completed, the same 
cam that brought the heading block forward 
strikes a tappet and carries it back. The dies 
open, the bolt is released and falls into a recep­
tacle placed below; for countersunk, round but­
ton heads or rivets, the work is now done. For 
square or hexagonal heads, the blank is turned, 
one fourth for the former and one sixth for the 
latter, for a few turns, when a. perfect head is 
forged, no flash or burr remaining to be dressed 
off. Very short bolts a.re headed on the rod and 
cut off to length by the shears. 

Among the advantages claimed for this ma­
chine are the length of t,ime which it can be run 
without repairs, and the provisions made in its 
construction to prevent breakage in event of an 
undue strain. It will be noticed that the toggle, 
H, bears the whole force of the grip, and should 
the operator, by accident or carelessness, get a. 
blank foul in the dies, the toggle will bend and 
yield before a. casting will break. It can be 
straightened and replaced, however, in a few 
moments, as it is but a piece of rough seven 
eighths round iron, with the ends slightly round­
ed, and of about four inches in length. 

The castings are well fitted up with gun metal 
a.nd steel, and the metal parts subjected to fric­
tion a.re chilled. The dies are of steel and are 
so constructed and held in position that they 
can be dressed down a. great number of times. 
There are no cogs or springs, by the absence of 
which it is claimed that increased efficiency in 
many particulars is secured. No special imple 
ments are needed for the fabrication of the tools. 
As regards the amount and quality of work the 
apparatus is capable of performing, we are in. 
formed that, in ten hours, it makes 1,800 square 

eaded bolts of one inch, or from 5,000 to 6,000 of 

rate of eight per minute, or about as fast as they could be 
heated. For further particulars address the manufacturel's, 
Messrs. Lewis, Oliver & Phillips, Nos. 91 and 92 Water street, 
Pittsburgh, Pa. 

-
WALBRIDGE'S IMPROVED PLANER. 

____________ 4.�.·.�, •• __ ----____ __ 
IMPROVED PLANER. 

It is a fact well known to machinists and tool makers that, 
in order to insure correct work upon a. planer, 
accurate ways are necessary. It is a common 
trouble, however, wi.h machines having ways 
on top of the bed, that such portions, after 
oiling, become receptacles for dust, chips, and 
other substances swept from the table, which, 
as the latter passes to and fro, cause constant 
grinding and wear. 

Our illustration represents a machine in 
which this difficulty is claimed to be obviated 
by the use of an arrangement of underneath 
ways, 'shown at A, which, while they are, by 
their construction, protected from dust and 
chips, allow of the table being made deeper, 
consequently stiffer, and therefore less liable 
to bend or lop when it runs off the bed. The 
device also a.dmits of gibbing to prevent the 
gear raising the table or in planing under­
neath a flange. Another improved feature is 
the mode of constructing the uprights, which, 
instead of being flat bolted pieces, which of­
ten allow the tool a.nd crosshead to dodge side­
ways when the latter is up to the top, are hoI. 
low pillars, and therefore much more rigid, 
They are supported by the braces, B, from bed 
to cap, the screws and shafts for raising and 
lowering passing through the centers. 

For further information address the invAn­
tor, Mr. A. S. Walbridge, Mystic, Province of 
Quebec, Canada. 

••• 
VermWon. 

To the uninitiated, the manufacture of color 
by chemical processes is one of those astound­
ing mysteries which are most entrancing to 
witness. Take vermilion, for instance. By Bub­
jecting a mixture of quicksilver and sulphur, 
placed in I!!trong retorts, to heat, a combination 
is formed, which produces a. sulphuret of mer­
cury or bright vermilion, in a. powder, the 
shades varying in depth according to the heat. 

© 1873 SCIENTIFIC AMERICAN, INC.
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IS THE EARTH THE ONLY INHABITED WORLD' 

The idea that in other worids life may exist in conditions 
widely different from those prevailing on this world in which 
we live, however plausible at first, becomes highly improba­
ble when tested by the light shed on this subject by the accu· 
mulated knowledge of modern research in the fields of astron· 
omy, geology, spectroscopy, and chemistry, especially that 
branch of the latter science pertaining to organic compounds. 
Thus it has been suggested that-granted even that when the 
temperuture of the moon, and other satellites of planets has 
been cooled to such a degree as to freeze all water-living 
creatures may exist there, having a liquid in their arteries 
and veins as uncongelable as mercury, glycerin, alcohol, 
etc. ; or, inversely-granted that the planet Jupiter is red 
hot, and the sun much hotter-living beings may exist, con­
sisting of fireproof materials, and of such an organization as 
to feel happy and comfortable in an atmosphere of super­
heated steam, as in Jupiter, or even while swimming on a 
surface of melted lava, surrounded by an atmosphere of 
white hot iron vapor, as would be the case in the sun. 

Astronomy, now so powerfully aided by the modern tools 
of the scientist, having proved that the terrestrial elements 
exist throughout the whole universe, only differently dis 
tributed, and chemistry having studied the behavior of these 
elements under extremes of temperature, we know now that 
the possibilities of the existence of organic life are compara­
tively within very narrow limits and confined to a range of 
not much beyond 100° among the 6000° or 8000° to which our 
investigations have extended. We have learned that the 
wonderful properties of that common but most marvelous 
substance, carbon, aided by liquid water, at a temperature 
below 110°, are the absolute and essontial conditions which 
make the development and continuation of _ife a possibility. 
Without these, no life can exist. 

It m:l.y be objected that in other worlds there may be an­
other substance, as effective in its funcllion as carbon in our 
ref.\'ions, and that therefore we cannot make any conclusio� 
as to the necessity of carnon for the existence of life. In 
order to meet this argument, let us consider the properties of 
carbon, which, by modern scientists, has rightly been called 
the great organizer. 

A substance, in order to take the place of carbon in the 
economy of organized existence, must be able to combine in 
different proportions with itself, to form a complex molecule, 
in order to enter again into complex combinations. It must 
exist as a solid, but also easily pass into the atmospheric con­
dition by combination with another substance, equivalent to 
oxygen, so that all vegetation may be surrounded by an at· 
mosphere containing carbon in such a state that the plant 
may obtain it, and comple:.e, wEh this substance as a solid 
basis, its organic tissues. We may go on and sum up other 
conditions which this supposed substitute of carbon would 
have to fulfill, in order to take its place; but then we should 
in the end be driven to the conclusion that a substance which 
possesses all the properties of carbon would be carbon itself. 
But now comes the spectroscope and teaches us that even the 
comets consist chiefly of carbon dust, and that their purpose 
may be to supply the planetary atmospheres from time to 
time with some of this necessary element, when sweeping 
close along them, as is often the case. 

As the latest investigations prove the identity of the ele­
mentary matter in our whole planetary system (and this even 
extends to a great number of the fixed stars), we can come 
to no other conclusion than to accept a unity of chemical op. 
erations, of crystalization, cell building, organic growth, and 
organic life in general, of course greatly modified in accord· 
ance with the conditions of gravitation, atmospheric pressure, 
distribution of elementary matter on surface, and especially 
of temperature. If now we look carefuUy on all the condi· 

tions required to make life possibl-:; on the surface of a planet, 
we see that these conditions are very complex, that not only the 
elementary matter, possessing the different required qualities 
must be present, but also in the exact relative quantities, in 
order not to annul the results of this distribution. Let us, 
for an example, only consider the amount of hydrogen pres· 
ent on our earth's surface. We know that nearly all of this 
element is combined with oxygen, forming the extensive 
oceans, rivers, lakes, clouds and moisture in general; in fact, 
the only source from which we can obtain this element is by 
decomposing water. This compound is indeed burnt up 
hydrogen, and this burning up, of course, took place at an 
early geological period of our earth's history. Therefore ail 
the hyurogen has thus been burned up, consuming an equiv­
alent amount of oxygen; and the latter now forms eighty­
eight per cent of all the terrestrial water. But suppose that 
there had been some more hydrogen, just enough to combine 
with the small portion of oxygen (21 per cent) contained in 
the atmosphere; the result of the combustion would 
then have Leen some 'IDore water in the ocean, raising its 
surface only a few feet, while no oxygen would have been 
left in the atmosphere. In this case, life would have been 
simply impossible. and the earth would now be desolate. It 
would be easy to adduce other instances proving how com· 
plex the (onditions of life are. and how improbable it is that 
all these conditions are fulfilled everywhere at once. 

We conclude, then, that our earth is a highly distinguished 
planet, at present favored above hundreds and perhaps above 
thousands with conditions which have not alone rendered 
the existence of vegetable and animal life possible, but de­
veloped it to the highest stage of organic existence: namely, 
civilized and enlightened human races, able to investigate and 
discuss the highest problems in the universe, which are the 
laws of its creation, progr61ss and ultimate purposes. 

_._.-
A NEW RULE IN RESPECT TO CA YEATS, 

Among the recent decisions of Commissioner Leggett is 
one rastricting the descriptive matter contained in caveats. 
For instance, in machinery for making lightning rods of a pe­
culiar pattern, the inventor describes the peculiarity of the 
rod, and the new machinery for its manufacture. Whereu p­
on the Commissioner of Patents decides that the machine 
and the product of the machine shall be classed as separate 
inventions, and that, before the papers submitted for caveat 
can be filed, the party must elect which invention he wisheR 
protected by the caveat, and the description of the other 
invention must be struck out. 

It has been a common practice of the Patent Office to re­
quire a model of the machine nsed in the manufacture of the 
article on which a patent is sought, and it is not unusual for 
the office 'to grant under a single appli.cation a patent which 
covers both the machine and the article. The following are 
a few examples of patents thus granted, and many others 
might be cited . 

J. S. and T. B. Atterbury, September 15, 1868: glassware. 
Process, mold and article. J. Treat, April 7, 1868: volute 
spring. Method and article. J. Hobart, August 4, 1868: 
volute spring. Method and article. G. Hopson, January 7, 
1873: spring heads. Method and article. Theo. E. Harris, 
November 14, 1871: shingle straps. Machine and article. 
S. N. Smith, September 13, 1870: shoe stays. Machine and 
article. W. Acheson and W. H. Ridley, May 28, 1872: 
manufacture of hoes. Machine and article. Thomas C. 
Croven, May 21, 1872: gin teeth. Method and article. J. 
C. Richardson, June 15, 1869: fork blanks. Method and 
article. , C. T. Beebe, December 19, 1871: barn forks. Meth­
od and article. Jacob Reese, July 10. 1869: bands for shingle 
machines. Machine and article. Wm. A. Lewis, October 
10, 1871: wagon axles. Dies and article. Wm. H. Knowles, 
June 27, 1871: carriage clip. Dies and article. Wm. B. 
Smith, August 9, 1870: shackle blanks. Dies and article. 
Jas. P. Thorp, September 18, 1866: shaft shackles. Dies 
and article. H. M. Beecher, September 12, 1871: carriage 
clip. Ma.chine and article. T. Diebold, December 10, 1872: 
jeweller'S stock. Machine and article. E. Waters, July 9, 
1861: manufacture of paper boxes. Machine and article. 

Now if both machine and article may be patented under 
one patent fee, they may legitimately be caveated under one 
caveat fee. The Commissioner's new decision is evidently 
erroneous, and from it, we trust, he will gracefully recede. 
The patent laws were not' formed for the purpose of exacting 
dlluble fees or drawing revenue from inventors, but to en­
courage them in making original discoveries by granting to 
them evary reasonable facility in securing, for a limited pe­
riod, the fruits of their inventions. The present decision is 
contrary to the spirit of the laws. It impo;.es additional 
burdens, and needlessly multiplies official ceremonies in the 
simple business of filing a caveat. 

------------_.� .• �.4.� __________ _ 
OPENING OF THE VIENNA EXPOSITION. 

The formal opening of the Vienna Exposition took place 
on the 1st of May. In spite of the overcast and threaten­
ing weather, at an early hour a vast crowd thronged the 
avenues leading to the great edifice, and, when the twenty 
doors were thrown opron, surged into the immense hall, fill­
ing every available space. The scene is described as one of 
wonderful im}lressiveness and grandeur; the motley cos­
tumes of the multitude, representative of almost every na­
tion, the brilliant decorations of the throne and the gigantic 
proportions of the building together forming a spectacle of 
imposing magnificence. 

At noon the Emperor of Austria, with the Empress, the 
Crown Prince of Germany, the Prince of Wales and other 
royal guests, with the high officials of the empire, arrived 
and were received with a tremendous popular ovation. The 

Arch-Duke Charles LOllis, Patron of the Exposition, opened 

th3 proceedings by delivering an address, which was re­
sponded to by the Emperor, who, in a few words from the 
throne, welcomed the visiting nations and declared the Ex­
position open. Other speeches, by the President of the Im­
perial Council and the Burgomaster of Vienna, concluded 
the ceremonies, when the Imperial party made a tour of the 
building and departed. 

As is usually the case in great fairs, the preparations 
for the opening day were far from complete. The bare 
frescoed walls were covered with an oozing dampness and 
but very few of the exhibits had been finally arranged in 
their places. Many were still covere<i with teeir cases and 
wrappings, and in nearly all the departments confusion 
and misplacement seemed to be the general rule. Tlw 
American section was closed and is described by a correspond ­
ent as" looking battered and dingy, like an abandoned rail­
way town on the plains." Even our flag was ominously 
hoisted with the union down. Judging from the misman­
agement which has characterized the doings of the suspended 
commission and the obstacles in shape of inexperience and the 
absence of records with which the body which has superseded 
it in its labors has had to contend, a not much better condi­
tion of affairs could have been anticipated. As matters now 
stand, the new officiallil, aided by the exhibitors, are doing all 
possible to organize and complete the United States arrange. 
ments. The displaced commissionertl protest vehemently 
against the summary action of the government and assert 
their innocence of the charges. A recent cable dispatch ex­
OnE'rates all the members but two, but no definite details of 
the offences alleged, or the evidence sustaining the same, 
have as yet been received. 

As rt'gards the probability of the United States, through 
the various causes which have occu!Ted to discourage exhib­
itors I!nd produce other unfortunate results, falling below 
other nationalities in the variety and magnitude of its repre­
sentation, we do not acquiesce in the desponding view taken 
by many of our contemporaries. Already some seven hun­
dred exhibitors have entered goods; and even if mort' do 
not take advantage of the month's extension of time granted 
by the Director of the Exposition, enough to fill up our 
allotted space, the country will be fully represented by large 
numbers of the articles contributed by other nations. It is a 
well known fact that nearly all of the most important Amer­
ican inventions are manufactured extensively abroad, and 
the quantity and variety of these, which are sure to be dis­
played, even if made by foreign workmen, will be ample to 
demonstrate to the world the industrial genius and advanced 
progress of our people. 

------------__ .� .• '�.4.�-----------
A NEW SPECIFIC FOR RHEUMATISM, 

Rheumatism, notwithstanding that it is one of thJ most 
obstinate diseases, some forms of which batHe the skill of the 
most eminent physician!!, is, from a medical point of view, 
highly interesting; the late Dr. Valentine Mott used even 
to say that" it is one of the beauties of rheumatism that it 
shows itself in such a great variety:>f forms." It is a fact 
well known among the medical profession that many rheu­
matic patients, in the impatience produced by their atHiction, 
change from one physician to another; at length the disease 
has run its course, the patient gets well, and the last doctor 
whom they then happen to have, earns the credit of the 
cure. 

Without intending to trespass on the domain of the physi­
cian, it may be well to give, for the benefit of all, some infor­
mation concerning the nature and treatment of this ma­
lady. 

As it is a constitutional disease, proper diet and close 
attention to the geneml health are of more benefit than local 
applications, which may be useful in exceptional cases, but 
generally they give only temporary relief, and often drive 
the pain from one part of the body to another. In all cases 
of this disease, the blood is in an abnormal condition, and 
may be considered to he poisoned; persons who live high 
(which means, live on rich and highly nitrogenized food) are 
apt to have this disease in a peculiar form, which is com 
monly called gout, of which the chief seat is in the joints. 
A 10we1' mode of diet is then advisable. Persons who live 
low and get this disease by exposure, combined with over 
fatigue,are apt to suffer from the so called chronic form chiefly 
seated in th(l muscles,and in these cases, the system may suffer 
from one of two opposite causes, an excess of either alkali or 
acid, which, when neutralized, ends the disease. Hence the 
curious and formerly unexplained fact that sometimes acid 
treatment, as with lemon juice, and at other times alkaline 
treatment, as with Rochelle salt, etc., has produced a cure. 

There is one very severe form of rheumatism called acute 
or inflammatory, which is a most formidable disease, and 
which in olden times was treated by blood letting. This 
disease has the remarkable feature of suddenly leaving one 
part of the body to appear in another. If, by blood letting, 
the heart receives a sudden shock by the withdrawal of a 
quantity of blood, the malady is very apt to settle there 
and produce disease of the heart, which is a very common 
cause of death among persons who once have been treated 
for rheumatism by blood letting. The latter operation 
relieves the patient; but, considering the often fatal results, 
it is now abandoned, by all enlightened physicians, and the 

treatment by colchicum wine and opiates is used instead. 
Besides the derivatives of opium, morphine and codeine (see 
page 273 of our current volume), sal ammoniac has been often 
praised a� an effective remedy when others failed; but per­
haps these derive their efficiency from their similarity to a 
new substance, a derivative of opium and ammonia, which 

has recently been found as effective a specific against rheu­

matism as quinine is against fever and ague. This substance 
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is propyIa.min. It is a voIa.tUe, watery liquid, with a strong 
odor of herring pickle, and was found by 1;1'. Winckler in 
distilling a watery extract of ergot with potassa, also in 
distilling cod liver oil with ammonia. But the most effective 
way of obtaining this substance is that of Wertheim, who 
prepared it by the decomposition of narcotine and codeine by 
alkalies. Its name is based on its chemical composition; it is 
a combination of the third member of the hydrocarbon series 
(methyl, ethyl, propyl, amyl, etc. ) with a derivative of the 
ammonia (amidogen, mentioned on pages 20 and 144 of our 
current volume). There is, however, still some doubt about 
its true chemical composition, so that some chemists suppose 
it to be trimethylamin; in the mean time, its specific effect on 
most forms of rheumatism h�s been established. By taking 
five drops in a tablespoonful of peppermint water every two 
hours, the pains usually abate after twelve doses. 

------.............. ------

:NATURB AND ART---THE J[YSTERY 011' THE 
IIAGNETO-ELECTRIC IIACHINB. 

In the SCIENTIFIC AMERICAN, volume XVI, page 406, we 
quoted from an English contemporary a description of the 
ele!:tric machine of Professor Wheatstone; and a reader, 
who evidently preserves his copies of our paper, requests us 
to explain the action of that class of machines more fully. . 

'ihe developm:-nt of a current of electricity by a machine 
without either a voltaic baitery or preilxisting magnetism 
as its primary source is so remarklble that our correspond­
ent is justified in viewing it with wonder ana in considering 
the mystery to be equoJ. to that of the Giffard injector,. de­
scribed on page 48, current volume, and we are justified in 
the endeavor to make its operation clear. 

The generation of electrical currents by the relative mo· 
tion of a conductor and a magnet was discovered many 
years ago, the earliest known "magneto-electric machine" 
being constructed in 1832 by Pixie; and improvements were 
made by Ritchie, Saxton, Clarke, Henry and others, all of 
whom used permanent magnets, in front of which they rota­
ted bobb:ns wound with conducting wire, covered with silk 
or other material to SE'cure proper insulation of the soveral 
portions of the wire from each other. Subsequently, Sie­
mens devised an improved form of bobbin, on which the 
wire was wound longitudinally, instead of transverse ­
ly. This invention ·is a cylinder of soft iron having deep 
grooves cut on opposite sides, and the two grooves are 
connected at each end by similar transverse cuts. The 
insulated wire, forming the conductor, is wound upon the 
core in these grooves, and lies buried in the cylinder, con­
fined by three or more b&.nds; a brass disk. at one end, 
carries the commutator, by means of which the currents, 
which reverse their direction at each half revolution of the 
bobbin, are so sorted out that the same external wire 
always conducts from the machine 0. current of the same 
kind while the machine continues in motion in one direc­
tion, the positive currents going tllrough one conductor and 
the negative through the other. 

This form of bobbin allows the use of a large number of 
small magnets, side by side. in place of one very large; and 
since small magnets are far more powerful in proportion to 
tbeir magnitude than large ones, it follows that the Sie­
mens armature allows the machine to be made far more 
efficient. 

The next important step in the improvement of these ma­
cbines was made by 0. British inventor, Mr. Wilile, who con­
structed machines of, until his time, unprecedented power. 
Instead of using directly, the induced current of electricity, 
which he obtained from the permanent magnets, he led 
it through the coils of. great electro-magnets, thus produc­
ing a new set of magnets, for induction,of immensely greater 
power. This current, obtained from the new "magnetic 
battery, " was, in one instance, used in a similar manner 
upon a still larger electro-magnet, and this process of inten­
sifying the power of the machine coull! of course be carried 
to any extent. The current generatl'd in the armature of 
the last Bet of electro-magnets was applied to the production 
of light or heat, or in electro-plating, as might be desirp.d. 
From the largest of Mr. Wilde's machines, a powerful electric 
light and tremendous heating effects were obtained. Th is 
machine had coils 4 feet high and 10 inches thick on the 
large electro-magnet, the coils containing 1,400 pounds of 
-copper wire. The armatures were driven by a steam engine 
of 15 horse power. 

The electric light obtained from the machine was so pow­
-erful as to cause the flame of the street lamps of Manches­
ter, (England) to cast a shadow at the distance of a quarter 
·of a mile (London AtlwnoJum). The heat could be felt at a 
distance of 50 yards, and long wires and thick rods of iron, 
a foot long and two tenths of an inch in diameter, were 
raised to a white heat and melted by the current. A rod of 
platinum, the most infusible of all metals, was melted down. 
Several of these machines were used,or proposed to be used, 
in foreign lighthouses, but the expense of the apparatus and 
of its accompanying steam engine, as well as the necessary 
skilled attendance, were serious objcctions. 

The well known electrician, Moses G. Farmer, in a letter 
addressed to us and published in the ScIENTIFIC AMERICAN, 
pointed out the fact that, could this method of producing 
light be perfected so far as to avoid the loss of more than 
three fourths of the energy condensed in each pound of coal, 
the electric light would cost but about one tenth of a mill, 
per candle power per hour. He estimates that. a pound of 
.coal carbon, converted into light without loss, would, if 
burned in one hour, yield a light equal to that of 12,410 
.candles 

It is evident that inventors who are familiar with the 
science of electricity have before them a field in which 
they can l"bor with profit to the world, if not to themselves, 

and we expect ere long to see the pound of coal which, con­
sumed in one hour today, gives UII about 15 or 20 candles, 
made to surrender a much larger percentage of the figure, 
given above as possible. 

Improvements in the construction of the magneto-electric 
machine have progressed as describE'd, but a single step re­
mained to be taken to bring it to the latest form now known, 
is that which appears so mysterious in its operation. 

Professor Wheatstone and Mr. Siemens both suggested, at 
about the same time, that, if a part of the induced current 
were diverted and made to excite ... separate small electro­
magnet, the latter might be substituted for the equally fee­
ble permanent magnets, in which the whole energy of the 
apparatus originated, and thus a machine might be made of 
equal efficiency and without permanent magnet�. Such a 
machine would, at first glance, seem Vllry like a perpetual 
motion apparatus, and tbe scheme a most absurd one. TIle 
thing was done, however, by the invention of the Wheat­
stone-Siemens machine. as built by Mr. Ladd, of London. It 
consists Bimply of an electro-magnet, with a Siemenfl arma­
ture, containing two bobbins, of different sizes. The wire 
from the smaller bobbin connects with the electro-magnet, 
its current keeping that excited, while the current induced 
in t.he larger bobbin is used for other purposes as may be 
aesfred. The armature is driven at a high speed by means 
of a crank and a band wheel carried in bearings on the elec· 
tro-magnet. 

The electro-magnet almost invariably contains enough 
residual magnetism to start the action of the machine; and, 
during its operation, it simply furnishes an illustration of 
tIle conversion of the mechanical enargy into electricity, 
light and heat. We cannot, however, as in the case of the 
Giffard injector, trace every step in the process with mathe­
matiCfll exactness; and the con version of the one form of en­
ergy into the other is to us, and to men of science, as well 
one of those great mysteries of nature which we are every­
day fathoming more and more deeply, and which still pre­
sent as wonderful a depth of the unknown as ever. 

-------------........ �I •• ------------

THE IIOVEJ[ENTS 011' THE STARS, 

We are but upon the threshold of the vast store house of 
which that most wonderful of modern discoveries, the spec­
troscope, has given us the key. Each day brings us nearer 
and nearer to the solution of problems which have vexed the 
master minds of the world for centuries, and science is per. 
mitted to advance still further into the realms of the unknown, 
pressing closer upon those which it is impossible for the 
human mind to transcend. We have placed other worlds as 
it were in tIle balance and weighed them by our infinitesimal 
standards; by the aid of light originated when our earth was 
but an unpeopled mass, we Lave recognized the components 
and structures of orbs beside the magnitude of which we are 
as a grain of sand; we have determined and set bounds to 
the wanderings of the vagrant spheres whi::h circle round 
our sun; extending further into the infinite, we have looked 
upon the nebulous chaos which was in the beginning, and 
lastly, armed with precepts drawn from analogy and theory, 
we have boldly traced, to a glimmering star in the Pleiades, 
;the central point of our material universe. 

With the erratic motion of the planets astronomers have 
long been familiar, and the name itself, derived from the 
Greek verb meaning to wander, was given in contradistinc­
tion to that of those stars to which the term "fixed" was 
applied. But later discovery overthrows this discrimination. 
The fixed stars are known no longer to be motionless, but to 
travel over distances so great and at Buch rapidity that the 
mind fails in their contemplation; and yet the observations 
of centuries have failed to detect reai changes in position 
other than are extremely small-so minute indeed that 
only about 30 stars have, by astronomical calculation, been 
shown to have moved mo;,'e than one second of arc annually, 
while in others a motion of but a few seconds in a century 
has been detected. In the year 1868 Mr. William Huggins, 
a noted EngUsh astronomer, while comparing the spectrum 
of Sirius with that of hydrogen, by means of a spectroscope 
of large dispersive power, found that a line on the stellar 
spectrum was displaced by about m of an inch. This dis­
pIa.cement occurring toward the red end of the spectrum, 
showed that the l'efrangibility of the light of Sirius was 
diminishing, as the red rays are the least refrangible. The 
star, therefore, was receding from the earth. FollOwing out 
the calculation and allowing for the movement of our sphere, 
Mr. Huggins found that Sirius was moving through space, 
directly away from us, at the rate of 241 miles per second, 
or, taking tbe resultant of this motion with the transverse 
movement of the star, previously observed and approxi­
mately calculated by other means, the real motion of Sirius 
was computed at 29 miles per second, or 900,000,000 miles 
per year, while its distance is estimated at over 128 trillions 
of miles-numbers of which we can obviously form no con­
ception. 

The want of instruments of sufficient delicacy and exacti ­
tude has until quite recently prevented further researches, 
but the necessary implements have at length been made, and 
we are in possession of the more accurate results. The mo­
tion of Sirius has been determined as less than that above 
given-22 instead of 29 miles per second-the difference being 
due to the more perfect instruments. Other stars, however, 
however, have also been examined and their movements reIa.­
tive to the earth fixed. The lines of sedium and magnesium 
w�re compared with simiIa.r lines which indicated the presence 
of thesEl terrestrial substances in the spectrum of Betelgeuse, 
(a Orionis), and the star was found 1;g be receding at a veloc­
ity of 22 miles per second. The spectrum· of Rigel was com­
pared wi th that of hydrogen and indicated also retrograde mo-

tion, of 15 miles per second. The double star Castor, Regulus, 
fl and 1'5 Leonis, ;3 ,y ,6,E,�, and 17 of the Great Bear, Spica, a in 
Oorona Borealis, were all examined in connection with the 
spectrum of hydrogen and found to be receding at rates 
varying from 15 to 22 miles per s�cond. In the· ('ase of the 
stars that appear to be approaching the earth, the velocity is 
much greater. Arcturus, the spectrum of which was com­
pared with that of magnesium, travels at the rate of 55 miles 
per second: Vega at 50 miles; a (]ygni, 39 miles; Pollux, 49 
miles; a of the Great Bear, 61 miles; and y Leonis, E Bootis, 
y (Jygni, a and y Pegasi, and a Andromeda! were undeter­
mined. y Oassiopeim is believed to have a very slow move­
ment from the earth. In making the calculations 1.he veloc­
ity of ligbt was taken at 185,000 miles per second, and it is 
stated that the above given velocities, in relation to the move­
ment of the stars reIa.tive to the earth, are equally true as to 
their motion in regard to the sun. It is interesting to notice 
that in general the stars which the spectroscope shows us are 
receding from the earth (Sirius, Betelgeul!e, Rigel, Procyon) 
are situated in a region opposite to the const@lIa.tion toward 
which the sun is advancing, while those near to the former 
(Arcturus, Vega and others) are approaching our globe. 
"There are, however," says Mr. Huggins, "exceptions to 
this rule:" and in his memoir to th'l Royal Society, he points 
out that the movement of the sun is not the only nor even 
the principal cause of the true or apparent motions of tIle 
stars. " It is hardly possible to doubt," he continues, "that 
the stare have two distinct motions, one common to all stars 
of a certain group, and another confined to each particuIa.r 
star. Remarkable examples ot this fact are shown in the 
group fl, y, 6, E, �, of the Great Bear, whbh have a common 
movement, while a anI! 17 of the same constellation have a 
proper motion in an opposite direction. Again and more re­
markable is it that the five first mentioned stars recede from 
the earth, while a is approaching; and 17, although apparent­
ly receding, is at too great a distance from a te permit us to 
consider the two stars in connection. 

------------.. -..... . . �.�----------

SCmBT.lll'IC AND PRACTICAL INlI'ORIIATION. 

AN EXPERIMENT WITH PHOSPHATE OF LIME. 

If a small quantity of phosphate of soda· is added to a di­
lute solution of chloride of calcium, a white precipitate is 
formed which dissolves on stirring. The addition of more 
phosphate of soda forms a permanent precipit.ate; if now a 
current of carbonic acid gas be passed into the liquid in 
which the precipitate is suspended, the precipitate dissolves 
again, in the same way as carbonate of lime does in water 
containing excess of carbonic acid. The addition of a fresh 
quantity of phosphate of soda produces a fres11 precipitate, 
which can be again dissolved by carbonic acid. There is, 
however, a limit to the operation, for having repeated it a few 
times, crYBtals form which do not dissolve, and which may 
be caught on a filter and washed. They consist of the bi­
basIc phosphate of lime with four molecules of water of 
crystalization. If these crylltals be put in water freed from 
carbonic acid by boiling, and frequently shaken for 24 hours, 
a salt is formed which contains three equivalents of phos­
phoric acid to four of carbonic acid (4 CaO, 3P05): a salt 
richer in phosphoric acid than the bibasic salt with which 
we started, yet not so rich as a monobasic salt. 

ACTION OF sULPHUROUS ACID UPON INSOLUBLE SULPHIDES. 

J..angloill having proved that alkaline sulphites are con­
verted into :hyposulphites. by the action of sulphurous acid, 
another chemist named Guerout has repeated the experiment 
with the sulphldes of other metals, and finds that the sul­
phides of copper, silver, gold, platinum, and mercury are 
not attacked. The sulphides of manganese, zinc, and iron 
readily dissolve in a strong solution of sulphurous acid, be · 

ing at the same time converted into hyposulphites. The sul­
phides ofoolialt, nickel, cadmium, bismuth, tin, arsenic, and 
antimony are slightly soluble and undergo the same change 
into hyposulphites; varying quantities of sulphuretted hy­
drogen are evolved, and sulphur separates. Further experi­
ments, however, indicate that the sulphides are not convert­
ed directly into hyposulphites, but are first converted into 
sulphites which are afterwards changed into hyposulphites. 

This easy and rapid mp.thod of preparing hyposulphite of 
iron, zinc, etc. , having been discovered, it remains to apply 
it to new and important uses, and such we doubt not will 
soon be found. 

THE PHOTO-HELIOGRAPH. 

A correspondent of the Photog1·aphie Bulletin describes a 
new instrument made by Dallmeyer, of EngJanrl , and called 
the photo-heliograph. It is to be used during the coming 
transit of Venus, and consists in a telescope, mounted for 
photography, about eight feet in length and having an object 
gIa.ss of four incltes in diameter and five feet focal length. 
At the focus is pIa.ced an instantaneous shutter which serves 
to increase or diminish an aperture, b(hind which is placed 
a combination of lenses, corrected for the chem ical rays. 
The image passing through is enlarged to four inches. The 
instrument is mou!lted on an equa�orial stand and actuated 
by suitable clock work. Five have been ord@red by the Brit­
ish government, to be supplied to the different obsl:rving sta­
tions. 

OZONE. 

M. BoiIlot, on submitting pure oxygen and atmospheric 
oxygen alternately to the action of the electric current, has 
discovered that·58 cubic inches of pure oxygen yields but l of 
a grain of ozone, while the same amount of atmosphfOric oxy­
gen gives t of a grain. Oxygen mingled in the air is there­
fore in a condition more favorable for its transformation into 
o.one. 
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It will be remembered that, towards the beginning of the 
present volume, we presented an applil mion of the " verti. 
cal multiplier " to the band saw. We I tOW lay before our 
:readers still another axrangement of the t '8oIIle ingenious and 

indicated by the inner dotted lines in Fig. 2. At one end ! their bulkheads will not be water-tight. Putty is used in 
and underneath, they are connected by a strip of springy coating them, and the writer would not like to risk his life 
wood, C. To the piece, A, are secured the cleats, D, below in the vessels. 
and, E, above the device. The portion, B, is held only by J. L. G. dissents from our opinion that boats are not to be 
the wood spring, C, and a single nail pusing through both depended on, and would limit our statement to boats . 

heretofore in use. Be censures the life­labor-saving device, this time, however, hI.' 
connection with the jig saw. 

The machine is fully represented in our 
illustration ; and as a detailed explanation 
of the multiplier, without the aid of which 
the operation by foot power of tht:' saws to 
which it is applied would be practically 
impossible, can be found in Volumes XXII. 
I1nd XXVI. of this journal, we have only 
in the present article to refer to ihe ge:a. 
eral capabilities of the invention. Fol'ty 
""eps of the treadle produce 546 and a !rac ... 
tion llHl'Vements of the saw ; or, in other 
words, the motion transmittEd by the gear-. 
ing is as 1 to lS '6, about. At a trial in our 
presence the blade made its way through 
work of two inches in, thickness, hard ask 
wood, with great rapilliiy, and was actu­
ated by the sawyer merely throwing his 
weight upon the treadle, a motion which, 
we were informed, could be oontinued for 
It long pedod without fatigue. 

This device, as indeed are all applica. 
tions of the multiplier, is especi.Uy de. 
Iligned to meet the wants of shOiJl6 in 
which there is no steam power. It oCCliLpiea 
but two and a half by three and a half 
feet of floor space, has two feet swing. is 
four and a hall feet high, and is strong 
and durably constructed. The low price 
at which the manufacturers offer it will 
render it particularly adaptable to the needs 
of amateurs and mechanics and cabinet­
m akers. For further particulars a<idress 
the Combined Power Company, No. 23 Dey 
/!treet, New York city. 

... � 
Uses of Disulphide oC (Jarbon. 
Until the year 1850, the only industrial 

application of bisulphide of carbon was the 
dlsBolution and vulcanization of india rub· 
ber. Since that time it has been applied to 

-- --

FOOT POWER JIG SAW. 
the following uses : 1. The complete extraction of the fatty cleats, and shown at the right in Fig. 2, so that it is movable 
matter from bones used in the fabrication of bone black. 2. and may be brought nearer or further from the part, A, thus 
The extra<l'tion of oil from grain and olives. 3. The removal narrowmg or widening the space between. On the upper 
of sulphur from earth in which it is c�ntamed and also bitu- side of this part, B, is pivoted a button, F, the inner end of 
men froIll bituminous rocks. 4. The scouring and elimina. which is rounde<L and takes against the edge of the cleat, E. 
tion of greasy substance from wool by the Seyferth and sim- By moving the outer extremity of the bu.tton. its inner end 
Har processes. 5. The extraction of the soluble principle of pushes upon the cleat, E, and thereby forces the two por· 
spices. 6. The fabrication of yellow prussiate of potash,and tions of the head apart. 
of sulphocyanide of ammonium, for makmg Pharaoh's ser- To operate the device, a groove is previously made as 
pents. 7. The preparation of Greek fire ; a solution of phos. usual, withm the inner upper part of the barrel. The hand 
phorus in the bisulphide is used for filling inflammatory grasps the head, as shown in Fig. 1, the button, F, being 
rockets or shells. 8. For silver plating ; a small quantity turned parallel to the cleat, E, and the fingers pressing the 
placed in the bath increalles the brilliancy of the deposit. 9. parts, A and B, together. When the head is placed in the 
For the destruction of vermin. 10. For filling glass prisms, groove, it is expanded as above described by moving the but­
on account of the brilliancy of the colors of its spectrum. ton, F, so that it lies at right angles to the cleat, E. The 
11.  For driving by its vapor all classes of engines, with or edges of the cover are thus forced tightly into the groove, 
without expansion. and the apparatus thus completely closes the barrel, effectu­

------------.� .• � . .. ------------

TAYLOR'S PATENT FIB.XIN HEAD. 

Our engraving represents an improved firkin head which 

is claimed to save cooperage and to facilitate inspection of 
the contents, a fact of importance when the latter contains 
butter, fruit, or other perishable substance. It is depicted 
in the illustration as applied to a butter keg, whieh may be 
thus caused to serve as a .. return pail," an especially ad· 
vant.ageous arrangement for shippers and commission ml'r· 
chants. The invention is equally adapted for barrels, etc. 

The head consists of two pieces of wood, A and B, cut as 

ally preventing the entrance of dirt or insects. A screw or 
nail through the outer end of the button, F, holds all the 
parts firmly in place during tl'l\nsportation. To remove the 
head, the operation above described is simply reversed. 

Patented March 26, 1873. For further particulars relative 
to sale of rights, etc. , address the manufacturera, Messrs. 
Taylor & Co., Ashland, Va. 

------------.� .. � . .. ------------

The Lo.. or 'he Steamship A.nanUe. 
We contmue to receive a multitudinous correspondence on 

this subject, and are pleased to find that our editorial, on 
page 241 of the current volume, has elicited the attention of 
inventors. We make the following extracts from letters 
received during the past few days : 

F. D. J. suggests the construction of boats, one for each 
passenger, of rubber, with sides and ends of double material, 
air tight, with a tube for inflating the bag-like parts above 
the water line, all around the boat. ' Stationary ribs (of rub­
ber?) could be stretched from gnnwale to gunwale, and a 
passenger could secure himself in the boat, and be thrown 
into the sea or swim away from the wreck, and continue to 
float even when perfectly exhausted. 

" A  Riveter " speaks of the much vaunted water-tight 
compartments of which ship owners talk largely in adver­
tisements. Be worked in a ship.building yard at Port Glas­
gow, Scotland, for ten years, and he states that he has never 
seen a ship built with water-tight compartments. With 
regard to one vessel in particular, every one employed on 
her expected she would sink ; and when finished, she sailed 
for India with a cargo of railroad iron and went down four 
days after leaving port. Another ship built in Glasgow, in 
1865, was described by the mell employed on her as .. a coffin 
for somebody ;" she was built of bad iron and badly put 
together. The correspondent has alAO worked on coal boats, 
built at Chester, Pennsylvania, which were constructed with 
poor materials and workmanship. Be speaks highly of the 
metal used in iron boats built at Buffalo, but utterly con­
demns their workJnanship. Be also censures the building' of 
the steamers of the American line from Phiiadelphia to 
Liverpool, stating that they are not well riveted, and that 
some of them are not caulked above water line, and that 

boats carried by ocean steamers, as they 
do not right and bale themselves in­
stlintly ; and asb us to publish a descrip­
tion of any that fulfills these require­
ments. " But it may be said that the dif­
ficulty exists in launching the boat safely. 
Very truly, a life boat to be depended upon 
must have the capacity of launching itself ; 
or, in other words, an officer must be able to 
launch the boat safely and instantly, with 
himself and several seamen in it, in any kind 
of sea, in such a way that there is no possi­
bility of mishap either in crushing the boat 
against the side of the Tessel, in swamping, 
or in carrying a line. Some four years since, 
another inventor ani myself turned our atte!l­
tion to this subject, and, by costly experi­
ments and great labor, finally succeeded in 
doing two things ; the first was the pro­
duction of such a boat and means of launch­
ing it, as above described in every respect, 
to the entire satisfaction of the Board of 
Supervising Inspectors of Steam Vessels, 
who said in their report that the boat was 
perfect in all that the inventors claimed for 
it. The second thing we accomplished, still 
more effectually, if possible, was to so tho­
roughly impoverish ourselves that any fur­
ther inventions from us are out of the ques­
tion, as is also pressing our invention into 
use : although its superiority is not ques·· 
tioned by any who see its operation, nor are 
we able to resist the attempt, that has been 
and is now being made by government offi­
cials, to appropriate the result of our labors 
to their own credit. From this showing, 
you. will see that you are wrong in the last 
two sentences of the article referred to, that, 
'after being invented and proved capable, 
the law is strong enough to compel its in. 
troduction into general use. ' '' 

----------__ .H' . �  . .. __________ _ 

THE WONDERS OF THE EGG.···SECOND LECTURE. 
' [BY PROFRSSOR AGASSIZ.-CONCLUSION.1 

If we pass now to the bird, we find in the ovary eggs 
which can in no way be. distinguished from those observed 
in the ovary of the mammal, only we find in the former a 
much larger number. Besides those very small ovarian 
eggs, there are larger ones-eggs rising to dimensions so 
considerable that they are not only visible to the naked eye, 
but may be handled with facility. A mature egg in the 
ovary of the hen is about the dimension of a small walnut. 
It has no shell, no white ; but it is a bulk of yolk inclosed 
in a vitelline membrane, containing a germinative vesicle 
with germinative dots. The amount of yolk is very great. 
If we examine the yolk, we find that its whole substance is 
made up of cells. This fact at once suggests a further in­
quiry as to the constitution of the fluid contained in the vit­
elline egg of the mammalia. The question would be an­
swered differently by different i!lvestigators. But unques­
tionably the ma.ture ovarian egg of the bird differs from 
that of the mammal in the larger amount of yolk it contains, 
and in the fact that the whole mass of yolk consists in the 
accumulation of cells in such numbers that they are counted 
by myriads. These cells may be traced under the micro­
scope. In absence of a well drawn hen's egg, I give a ma­
ture ovarian egg of the snappmg turtle, which may answer 
for this purpose. 

(a, b,e, d, e, f, Mesoblasts or contents of Parklnjee.n vellcle, me.gnUled 100 diameters. B. Vlte11lne membrane. h. Purkinjean vesiCle. I, Con tents of Purklnlean ve8lcle. ) 
Suppose I should represent an ovarian egg of the hen en­

larged so that the germinative vesicle alone would appear 
as large as a whole ovarian egg at the time of maturity : we 
should find that the whole of the yolk consists either in little 
granules or in little vesicles resembling each other so much as 
almost to force us to the conclusion that these vesicles are 
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only granules which have swolleJl and become hollow. By 
the side of these smaller vesicles are others somewhat larger, 
containing themselves a vesicle and granule, that is to say, 
having the true character of ordinary cells. The whole 
mass of the yolk consists of such granular vesicles and true 
cells. The yolk is, in fact, an accumulation of cells in vari­
ous stages of growth. This large yolk, this large ovarian 
egg of a hen, with its contents, was itself at one time so 
smaIl as to escape the natural power of the human eye. We 
can place a portion of the ovary of the hen under the micro­
scope and have at the same time in the field small eggs 
which cannot be seen with the natural eye and other eggs 
perceptible in different degrees ; and we find that the small­
est are just like the eggs of mammalia, containing a trans­
parent fluid with granules floating in it, while others contain 
cells already to be distinguished, and others are full of cells 
so large as to make the whole mass opaque. The peculiar color 
of the hen's egg in all its stages leave!!! no doubt that the cells 
-at least those within the egg-are formed by the swelling 
of the yolk particles and their subsequent growth into larger 
vesicles containing a fluid in which the elements of a perfect 
cell are finally matured. We are certainly justified in say­
ing that they are cells. and that the vitelline cells are of the 
numller which arise from the enlargement of solid granules, 
these granules being animal particles secreted by the organs 
in which they arise. 

At this stage of the ovarian egg, that is, when it has ac­
quired the vitelline membrane, the germinative vesicle and 
germinative dot also acquire certain dimensions differing itt. 
different animals and are or ml!.y be fecundated. This fecun­
dation consists in the contact of sperm cells with the yolk 
bag. What the influence of that contact is, nobody has been 
able to trace. (The way in which the spermatic particles 
reach and penetrate the egg we shall consider hereafter.) It 
is from that time that the changes date which lead toward 
the formation of a new being. But the egg of the hen when 
fecundated has not yet completed its growth. The hen's 
egg, as we ·know it, has a shell, and a delicate membrane lin­
ing the sh�"n, and a layer of white albumen surrounding the 
yolk. All these parts are formed after the egg has been 
fecundated. So you see that the life of the egg, in this class 
of animals, is something independent, as it were, within cer­
tain limits, from the growth of ' these eesential portions of 
the egg which lead to the formation of the new being. Why 
is it that the egg must be laid in that condition in order to 
lead more directly to the growth of the young : why it is 
that in the bird tlie germ lies dormant in the egg, after the 
egg has been laid, until a certain temperature is applied to it : 
I cannot explain, but those are conditions which always ac­
company the formation of the germ in birds, and its final de­
velopment into a new being. In mammalia--to show you 
how great a contrast exists between these two classes-the 
ovarian egg is not dropped when the germ begins its growth, 
blit is retained until the germ has acquired certain dimen­
sions, a certain stage of development which varies accord­
ing to species. Every one knows that our opossum brings 
forth young so delicUe and so imperfectly developed that 
they require protection from the mother long after birth. 
They become attached to the teats of the female and hang 
there for a number of weeks before they are capable of shift­
ing for themselves. Other anima.Is are born a.Iready coTered 
with hair, but are blind, as in the case of cats ; while others 
are born so that they are capable of walking away at once, as 
is the case with horses or cattle. However great may be the 
similarity between the eggs of different animals, there are 
marked specific differences in their subsequent development. 
And these are not variable features ; they are implied in the 
very existence of the f!pecies in which they occur. They are 
specific differences in the growth and development of ani­
mals, as characteristic as any ultimate differences in their 
adult condition. Let us now pass to the class · of reptiles. 
The scaly reptiles-that is, turtles, lizards, and serpents­
bring forth eggs similar to those of birds. They arise in 
the ovary in a similar way and produce by successive growth 
yolks of a similar bulk, as do the birds. While, however. 
all these eggs are surrounded with a shell after fecundation, 
the egg is not necessarily laid, as in birds, in order to bring 
forth the new being. The bird brings forth its young by in­
cubation, setting upon the eggs, and transmitting to them 
by its own warmth the temperature needed for their final 
development. For the egg of the reptile, that temperature 
is usually derived from surrounding conditions. It is true 
that a few kinds of reptiles, the python for instance, set 
upon their eggs and transmit to them a higher temperature 
from their body ; but this is not usua.lly the case. Some 
reptiles deposit their eggs in the sand, where they are 
hatched out under the influence of the summer heat ; others 
io not lay their eggs until the young have completed their 
:rowth, when the new being is born, and the egg shell 
fterward or about the same time. Others lay eggs from 
,hich the living young are hatched in a very short time. 
he European viper can readily be made to lay its eggs or 

retain them and bring forth living young, by a simple in­
ease or diminution of the temperature to which it is ex­
sed at a certain stage in the growth of the germ. The 
�-laying animals are called oviparous ; but those reptiles 
ich bring forth living young are as much oviparous as the 
t, for the process of growth is the same, whether the egg 
atched out in the mother or not. The other reptiles, 
1 as frogs and salamanders, spawn. That is, they lay 
I of small dimensions in large numbers, surrounded only 
ne al bumlnous envelope, without a shell, and these eggs 
:ecundated after they are laid. You see :kere what a 
:ed difference there is between those naked reptiles and 
�y reptiles. On account of this and other differences, 
nave been separated into two classes-the scaly reptiles 

as reptiles p�r, and the naked reptiles as batrachlans or 
amphibians. 

When we pass to the eggs of fish, we find there marked dif­
ferences also, and the most striking are those to which I have 
already alluded, among the sharks, skates and chimeras, the 
eggs of which are enveloped in a horny covering, formed 
after fecundation. We haw among these animals the same 
differences as obtain among scaly reptiles, namely, that 
with some the egg is laid, and the process of hatching takes 
place a considerable period after the laying, while in others 
the egg is not laid until the young has completed its growth 
and may be born in a condition capable of swimming. 

I will show you some 
of these curious eggs. 
This is an egg of the 
callorhynchus, the cen­
tral part of which is pea 
shaped or cylindrical, as 
is the cavity in which 
the yolk is contained, 
and there is a tlat ap ­
pendage to the egg case 
by which the egg is en­
abled to attach itself to 
submarine bodies. In a 
good many of the sharks 
and . skates, as already 
remarked, the egg is not 
laid before the young 
has completed its growth 
and so far completed it 
as to have acquired its 
full form. The yolk 
may then hang like a 
bag below the body, and 
be gradually absorbed 
into it, serving as nour­
ishment for the young 
until it entirely disap­
pears. [This was illus­

trated in the last lecture, 
. EGG OF THE CALLORHYNCHUS. page 276.] You may see 

here the intimate connection which exists between the 
egg and the embryo, and you may that say the embryo grows 
out of the yolk. In t40se animals which have coverings or 
shells protecting the yolk, there are always peculiar organs 
to secrete these cases. In sharks and skates, for instance, 
there is & peculiar gland upon the track of the oviduct in 
which the egg envelope is formed. The egg is received in 
the sack in which it is first surrounded by only half the 
shell case, then the other half is formed, and the egg is 
complete. 

------------4.� .• ·� ... -------------
STEVElfS IlfSTITUTE LECTURES. --- GOLD KIlfIlfG IN 

CALIl!'ORlfIA. 
BY PB01PBS80B SILLIlUlI'. 

The third lecture of the spring course before the Stevens 
Institute of Technology was by Professor Silliman, of Ya.Ie 
College, on the " Dead Rivers of the Sierra Nevada and 
Hydraulic Mining for Gold." He began by describing the 
characteristics of the country, along the line of the Union 
Pacific Railroad, through which the traveler passes in his 
journey to the gold regions of the far West. Our notions of 
the Rocky Mountains receive a rude shock on beholding the 
almost insensible slope which leads us for more than 800 
miles along the valley of the River Plattt!, where the ascent 
is not over 12, 14 or 16 feet to the mile, and we advanoo 
towards the summit without being aware of mounting unless 
we have perchance an aneroid barometer to tell us so. Yet 
our government was induced to pay a subsidy of $16,000 per 
mile · for the construction of the Union Pacific Railroad on 
account of imaginary difficulties. This was as far as Chey­
enne, where, it was agreed, the Rocky Mountains rea.Ily be­
gan. From that place to the Black Hills, the subeidy 
amounted to $32,000 a mile ; but the traveler, unaided by the 
barometer, would be utterly unable to discover the fact that 
he was not upon a level plain. Passing through the Great 
American Desert, we come to the continental divide at Sher­
man, about 9,000 feet sbove the sea level, to the head waters 
of the Green River, and arrive in the plain of the Great Salt 
Lake, joining the Central Pacific at Ogden, still over 4,000 
feet above the level of the sea. On examining the sloping 
banks of the gre�t basin before us, we can distinctly trace 
the successive outlines of the ancient shores of the great in­
land sea, which must have risen about 1,200 feet above the 
present level, and whose waters, by concentration of their 
saline matter, have produced the present Salt Lake. Con­
tinuing our journey, we pass lofty ranges of mountains, some 
of them 10,000 feet high arid running parallel in a northeast­
ern and southwestern direction. Finally we come to the 
majestic snow-capped wall of the Sierra Nevada, which sepa­
rates us from the Pacific Ocean. This region we find charac­
terized by precipitous ascents, majestic pine forests and deep 
canons. Here we meet with real engineering difficulties. 
In a country where a slight faIl of snow is 16 feet and a 
heavy one 100 feet deep, and where huge 'avalanches slide 
down the rocks, the railroad tracks have to be protected by 
means of snow sheds of solid timber, ,3hich, however, as 
effectually shut out the view from the passenger as though 
he were a letter in a mail bag. Smooth and rounded rocks 
everywhere bear witness to the action of �laciers, which 
eJ'.isted there on a vast scale. Along these rugged moun­
tains, the perseverance of the early miners constructed roads 
for the trant'portation of all the necessaries of life to the 
seemingly inaccessible regions where their claims lay, and 
these roads will ever be monuments to their herculean energy. 
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In one of the basins left by an ancient glacier, is  situated 
that magnificent sheet of water known as Lake Tahoe. So 
clear are its waters that fish can be seen swimming in it at a 
depth of fifty feet, and that the photograph exhibited upon 
the screen by the lecturer clearly showed the boulders on the 
bottom. Von Schmidt has contrived a plan to supply San 
Francisco with water from this lake, whose surface is over 
6,000 feet above the level of the Pacific. 

Passing, in our downward course, through the Bloomer 
Cut, we see rising above us on both sides huge walls of gold­
bearing gravel ; but gold is present in such small quantities 
that a cubic yard scarcely yields over twenty cents' worth. 
Before considering the means by which even so small a pro­
portion is made to pay, the lecturer threw on the fcreen pic­
tures of the early methodll employed by the California. 
miners. At first, a pick, a shovel, an iron pan and a rifie 
wera all the necessary outfit, and the gold seeker would take 
his panful of gravel to the nearest running water. Here the 
gravel was washed out and the grains of gold, which sank 
quickly to the bottom of the pan by reason of their greaily 
superior weight, were gathered. Sometimes the gravel was 
winnowed in a blanket, where water was scarce. The first 
improvement was to separate the coarse from the fine by 
means of a rocking sieve, through which running water 
washed the gold into a trough beneath filled partly with 
quicksilver. The gold co�bined with this, and the sand was 
carried off by the water. When enough gold was collected 
in the quicksilver, it was strained through a buckskin bag, 
and then the glJld which remained in the bag was separated 
from the remaining portion of the mercury by heat. 

It soon struck the more intelligent miners that they were 
only gleaning in a field where nature herself had reaped be­
fore ; that the streams of water in those regions had been cnt­
ting their way through auriferous rock and washing it on a 
grand scale ; and that, by turning these rivers from their 
course, they would find the results of nature's washings. 
This grand conception was carried out in many instances, 
and the professor's views upon the screen amply illustrated 
the immense labor expended in the construction of ditches 
for turning rivers from their course and laying dry their for­
mer beds. The water of the rivers being forced into a nar­
rower channel accumulated sufficient force to drive watel' 
wheels for pumping out the deep places of the river beds 
and laying bare the accumulated treasures. 

When we come to the valley of Dutch Flat, we see for the 
first time extensive operations for the working of deep lying 
hill diggings or " placers." Enormous amounts of money 
have been expended in bringing from a distance the water 
power which is so necessary everywhere for the washing of 
the gravAl. Sometimes flumes or aqueducts were constructed, 
140 feet high upon timber, each stick of which represented 
the full length of a mountain pine. Water companies were 
formed, which derived enormous incomes from the rents paid 
by miners to whose placers the water was distributed. Now, 
however, the precarious wooden structures have been reo 
placed by huge pipes of boiler plate iNn ; and with the sup­
ply from these, the miner washes out the gravel of his claim 
clear down to the solid rock, using what is called the " water 
gnn," a knuckle-joint nozzle throwing a solid stream six 
inches in diameter for a distance of 200 feet, with about onA 
tenth the velocity of a cannon ball. The washed out gravel 
is no longer sifted by hand ; it passes along its naturaJ courso 
with the water through sluices made of wooden blocks and 
furnished with quicksilver, into which the gold rapidly 
sinks, while the sand moves on. 

The lecturer then cast upon the screen a drawing of the 
famous Table Mountain of Calaveras, whose steep walls re­
minded me of the Palisades. This flat mountain is composed 
of basaltic rock, filling up the channel of an ancient river 
which formerly rolled over golden sands. The Table Moun­
tain may be considered as nature's monument to this " dead 
river. " The hidden river channel was discovered by some 
of the earlier miners ; and, by a divination which was almost 
inspired, these untaught men formed correct notions as to 
the geologica.I character of the mountain, and expended 
thousands of dollars in getting at the gold on the river bot­
toms by means of laboriously constructed tunnels through 
the hard rock. 

The deposits of auriferous gravel are so vast in extent as 
to be almost inexhaustible ; but so small is the percentage of 
the gold they contain that the adventurer no longer finds any 
chance of getting rich quickiy, and the deposits can be 
worked profitably only by associate capital, where a legiti­
mate outlay of money will bring a legitimate return. 

The lecture was profusely illustrated by means of views 
upon the screen. 

------------4.� .• � .•• -------------
SOIElfCE BECORD.··lfEW EDITIOlf. 

The first editions of 1872 and 1873 having both become ex· 
hausted, a new edition of each has just been published. The 
demand for the work has been very great, and universal 
praise has been bestowed upon it. Condensed descriptions 
and engravings of the most important inventions and discov­
eries in science in the years 1871-2, with steel plate portraits 
and biographies of a number of men distinguished in science, 
are contained in these annuals, of over 500 pages each. Price 
by mail, cloth, $2.00 ; library binding, $2.50. In ordering, 
state for which yea.r. Price for both, when ordered together, 
cloth, $8.75 ; library, $4.50. Address Munn & Co., publishers, 
office ScIENTIFIC AMERICAN. 

. .• , .. �.------------
OIL OF VITRIOL.-The manufacture of Nordhausen sul­

phuric acid is still going on in Bohemia, at the works of Von 
Starcu, where large quantities of iron pyrites are trans­
formed into 110 called "stone of vitriol," from which the oil of 
vitriol is derived by distillation in clay retorts. About 1,500 
tuns are annually produced 
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PAF::a .AXING. 

Mr. Carl Hofmann, of 406 Walnut street, Philadelphia, late 
superintendent of pll.per mills in Germany and in this coun­
try, has recently published a valuable and exhaustive work on 
the manllfacture of paper. He has not only drawn upon a 
long practical experience for his facts, but has gathered ar.. im­
mense amount of information by visiting all the prominent pa­
per mills in the United States. The work, the price of which 
is $15, will doubtless form a complete guide for those desiring 
to build mills, as it contains descriptions and engravings of 
every variety of new and improved machinery, prepared 
in many instances with the elaboration of working draw­
ings. We cull from its pages the following interesting 
particulars : 

STRAW PAPER. 
One of the best articles of this description is made by 

the Manchester Paper Manufacturing Company, near 
Poughkeep�ie. N. Y. Rye straw, delivered by farmers 
from the adjoining country in perfectly clean bundles, 
is exclusively used. It is first chopped in pieces of about 
three fourths of an inch in length, by means of a cutter, 
during which operation all weeds and impurities are re­
moved by hand. Cleaning, to get rid of grain and dust, 
follows, and then l he straw is passed through a pair of 
heavy iron press rolls, which open out the tubes and 
knots. It is then passed into horizontal rotary boilers, 
in each of which is sixty gallons of a solution of caus­
tic soda for every hundred pounds of straw. These 
boilers are walled in, heated by direct fire to a pressure 
of about sixty pounds above the atmosphere, and kept 
so for six or eight hours. The stuff is discLo.rged into 
a tub with a drawer bottom, where the liquor is washed 
out, and thence to a chest serving as a reservoir to a 
Kingsland engine, in which any knots or bundles of 
fiber, which may remain, are completely removed. It 
is then conducted into drainers, where it remains until 
dry, when it passes to an ordinary washing engine, in 
which it is rewashed, bleached with a solution of chlo­
ride of lime, and �t to a second set of drainers. Mix­
ing with size, color, and clay follows, then another pas­
sage through a Kingsland engine, and, lastly, the ma­
terinl is run over a Fourdrinier paper machine. 

The paper mad" by this process is 110ft, clean, and 
white, and finds a ready market for book printing. 
Since the works of the company above referred to have 
been reconstructed, superheated steam is used instead 
of direct fire in the boil8rs. N early fifty per cent of 
paper from :,traw and sixty per cent from esparto is ob­
tained. This is a very extraordinary yield, as it is the expe­
rience of many manufacturers that not over thirty-three per 
cent in good white paper can be obtained from straw in the 
rough condition in which it is received at the mills. The au­
thor considers that there are but two ways in which fifty per 
cent of white paper can be obtained from �traw alone : either 
by the production of paper of inferior quality, containing 
much of the inter-cellular matters, or by not counting the 
clay and size which have been added in sufficient quantity to 
make up for the 10l:!t fibers. 

STRAW BOILER. 
We select from the pages of the work under examination 

the accompanying engraving of Dixon's straw boiler, which, 
the author states, has been found practically successful. The 
boiler, A, is cylin:!rical, stands upright, and is carried by 
:flanges riveted to the shell in any desired place and support­
ed on solid framework or walls. It is located so that its up­
per part projects a few feet above the floor, where the straw 
is stored, and a man standing there can easily open the man 
hole, D, lift the cover, E, from a corresponding opening in 
the upper diaphragm, B, and fill the boiler through them 0.1. 
ternately with straw and caustic liquor. The straw, which 
has been previously cut, is supported by the lower funnel­
shaped diaphragm, C, and broken down to such an extent 
While being packed in, that a boiler of six feet diameter and 
fifteen feet hight between diaphragms will hold from 4,000 
to 4,500 Ibs. A rotary pump, F, led from the liquor tank 
through the pipe, G, forces the balance of the caustic 
solution through the coil, H, to the top of the boiler 
above the diaphragm, B ;  and after the apportioned 
quantity has been pumped in, the communication with 
the tank is cut off by closing the stop cock, I. The 
caustic solution percolates throug-h the straw, collects 
under the diaphragm, C, and returns through pipe, G, 
to the pump, F, which forces it again through the coil 
and on top of the diaphragm, B. The coil, H, is made 
of extra heavy two inch wrought iron pipe, placed in 
a brick furnace and heated from the grate, K. The 
steam which is thereby raised creates a pressure which 
can be regulated by the fire, and observed on gages and 
I:!8ofety valves connected with the upper part of the 
boiler. The boiling being finished, the slide valve, L, 
is opened by means of the handle, N, from the outside, 
when the contents empty themselves through the chan-
nel, M, into the chest or tank below. A pipe, connect-
ing with the steam boiler, enters below the diaphragm, 
C, and is opened whenever the compact mass of straw 
requires to be loosened ; it is also used before the cir­
culation of the liquor is retarded, and facilitates perco­
lation, as the steam penetrates through and raises the 
straw bodily. 

WOOD PAPER. 

The new works of the American Wood Paper Com­
pany, at Manayunk, Po.. , have a capacity of fifteen tuns 
of white wood pulp per day. The material is brought to the 
works as cord wood of five feet length. It is first cut into 
thin slices of about hall inch thickness, and then by large 
steel knives chopped into small pieces, forty cords being thus 

treated daily. The material is then boiled with a solution 
of (".austic soda in upright boilers, heated by steam circula­
lated through a jacket, and in which it is confined between 
perforated diaphragms. To every t wo boilers is connected, 
by a capacious pipe, a large sheet iron cylinder, which re­
ceives their contents, pulp, liquor, and steam. The liquill. 
solution of pulp flows from these receptacles to flat iron 
drainers mounted on wheels, each of which is large enough 
to hold the contents of one boiler. The tracks on which 
these cars run are underlaid with sewers which receive the 
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DIXON'S STRAW BOILER. 
liquid as it drains off from the pulp. The latter then goes to 
washing engines, thence to stuff chests, and from there is 
forwarded by pumps to wet machines, the screens of which 
retain all impurities derived from knots, bark, and other 
sources, and the pulp or half stuff so obtained is perfectly 
clean and of a light gray color. It is bleached in engines 
with a solution of bleaching powders-like rags-emptied 
into drainers, and kept there from twenty-four to forty-eight 
hours. The liquid drained from the pulp is gathered in the 
pipes under the track and evaporated to regain the soda. 
The finished pulp is of soft white spongy fiber, and, mixed 
with rail's, is worked into book and fine print paper. Poplar 
furnishes very white fibers, and is preferred to other woods. 
Its fibers are, however, short, EO that it is often found expe­
dient to mix them with those of 8:)ruce or pine. The author 
adds a tabular statement of the per centage of pulp in differ­
ent kinds of woods, in which we find that hemlock has 45 
per cent, the largest proportion, then dry walnut, 42 per cent, 
and least of all, lignum vitre, 15 '8 and ebony, 14 per cent. 
About 28 per cent from young and 30 per cent from old 
poplar wood, one cord of which weighs from 2,800 to 3,400, 
lbs. is obtained at the Manayunk works. 

BOILING STOCK. 
After the materials for paper making are dusted and sort · 

ed, the next process is the extraction of ink and fat by boil­
ing. Writing ink can be extracted with water alone, but a 
solution of soda is required for printing ink. Our illustra · 

H 
APPARATUS FOR BOILING STOCK. 

tion annexed represents an arrangement of boiling tubs in 
connection with a hoisting apparatus, as used in some of the 
most successful mills. The tubs, A and B, are of light boil­
er iron, eight feet deep, eight feet in diameter of bottom and 

eight and a half feet at the top, and are covered with a man­
tle of wood, which prevents the escape of heat. The false 
bottoms, C, are p3rforated, and carry in the center upright 
pipes, D, overtopped by bonnets, E. The steam enters from 
the pipe, G, into a coil (not shown) below the false bottom, 
from which it is evenly spread through all parts of the tub 
by means of a large number of small holes. The liquid can 
be drawn off through the pipe and valve, H. A tiat iron 
cover, F, in one or two pieces, is laid over the top. 

The tub is first one quarter or one third filled with a so­
lution of soda ; steam is then turned on, and the liquid 
brought to the boiling point, when, rising through the 
pipe, D, it strikes against the bonnet, E, and is spread 
over the whole surface of the tub. As soon as this takes 
place, the papers are gradually thrown in so that all will 
be soaked before they reach their resting place. About 
4,000 pounds of material can be placed in each tub, in 
which it is distributed as uniformly as possible. 

After the mass is boiled, it is hoisted out by means of 
cranes. The false bottom, C, is fastened to a strong 
frame of iron bars and can be lifted clear of the tub by 
the hooks, K, which connect, by means of chains, with 
rings or hooks at the upper ends of the rods, I. The pul­
ley, L, of the crane is then connected by a belt with the 
pulley, M, or the crank. N, is turned by hand, until the 
whole mass appears above the floor, when the crane is 
moved around on its pivot to a place where the false 
bottom can be deposited. Another spare false bottom 
can be at once attached to the hooks, K, lowered into the 
tub, and a new operation started. T he papers come o ut 
as a solid mass, looking like a very large cheese, and the 
time of the operation varies from fifteen to twenty-four 
hOUl·S. 

HOW " GREENBACK " PAPER IS MADE. 

All the paper for the money issued by the Governmo;nt 
is manufactured on a 62 inch Fonrdrinier machine, at 
the Glen Mills, near West Chester, Po.. Short pieces of 
red silk are mixed with the pulp in the engine, and the 
finished stuff is conducted to the wire without passing 
through any screens, which might retain the silk threads. 
By au arrangement above the wire cloth, a shower of 
short pieces of fine blue silk thread is dropped in streaks 
upon the paper while it is being formed. The upper 
side, on which the blue silk is dropped, is the one used 
for the face of the notes, and, from the manner in wh lch 
the threads are applied, must show them more distinctly 
than the lower or reverse side, alth.mgh they are embed­
ded deeply enough to remain fixed. The mill is guarded 

by officials night and day to prevent the abstraction of an) 
paper. 

PAPER BOARDS. 

The largest manufactory of binders' boards in the country, 
and probably in the world, is W. O. Davey & l:!on's board 
mill, situated on Jersey City Hights, opposite Ne w York 
city. The refuse of the oakum factory, which fo::-ms part of 
the establishment, and tarred ropes which cannot be other­
wise utilized make up the hard stock. The ropes are cut 
into pieces by a machine iike that used in machine shops for 
cutting sheet iron. The stock is not washed in engines but 
ground on elbow plates arranged in an effective and improved 
apparatus. Three cylinder machines are supplied, on which 
the pulp is transformed into boards of almost any thickness, 
which are afterwards subjected to five or ten minutes press­
ure iu a hydraulic press. The boards are then placed in a 
peculiarly constructed heater which consists of a number of 
flat hollow plates of metal in which steam is admitted and 
between which the boards are arranged and allowed to remain 
until nearly dry. They are then removed to a drying house, 
which is warmed by steam pipes, and afterwards calelldered. 
About four tuns of boards per day are produced at the above 
mill. Straw boards, which are now applied to a great num­
ber of uses, particularly paper car wheels, are formed, dried, 
and cut on machiItes like ordinary paper. 

LEATHER BOARDS. 

A very hard variety of boards is manufactured partly from 
leather clippings. The leather for this purpose is cut 
into small pieces like rags, reduced in the engine with 
about the same quantity of bagging and waste pU.per, 
and made into boards on a cylinder in the ordin!.try 
manner. The boards acquire the appearance and to 
some extent the properties of leather. The material 
requires considerable time for washing and grinding, 
and s�ze is unnecessary in its manufacture. 

OTHER VARIETIES AND USES OF PAPER. 

Roofing paper is made principally from woolen rags 
mixed with a sufficient quantity of hard stock to give 
it the necessary strength. The material used is of a 
porous nature, and its quality depends upon the amount 
of tar, or similar substance, that it can absorb. Most 
of the processes of its Dlanufacture are protected by 
patents. Parchment paper is made from unsized rag 
paper, the cellulose of which changes its nature if it is 
for a short time immersed in diluted sulphuric acid 
and then again well washed ; it becomes tough, water 
tight and transparent, like animal parchment. Tobacco 
paper for cigarettes is produced by mixing manilla fibers 
with liquor in which tobacco stems are previously boiled. 
It burns when dry with a white ash, like a tobacco leaf 
which it resembles closely. Cotton waste yields fron 

H :10 to 50 per cent of paper of an inferior quality, princi 
pally used for blotting. A bogus manilla paper is som! 
times made from old wrapping paper and straw, colore 

with Venetian red in the engine. Real manilla fiber is tb 
strongest kno wn, but the supply is small, and so-called m 
nilla paper is often made from butt ends of jute. Col 
paper, for paper collars, is cotton and linen, with a la 

© 1873 SCIENTIFIC AMERICAN, INC.



admixture of the former. Hemp bagging and a small pro­
portion of cotton canvas are used for tissue paper, the fibers 
of which are very strong. For bank note papcr only the 
best of white linen, imported from Scotland and Ireland, is 
used. The dried paper is passed through animal size and 
the sheets are pressed between fine paste board to give them 
a dead finish. 

------................ ------

Sewln� on Buttons. 

That facetious editor of the Danbury New8, whose funny 
sayings are so widely copied, thus describes the male pro­
cess of sewing on buttons : 

It is b&.d enough to see a bachelor sew on a button, but he 
is the embodiment of grace alongside of a married man. 
Necessity has compelled experience in the case of the former, 
but the latter has always depended upon some one else for 
the service, and, fortunately for the sake of society, it is rare­
ly that he is obliged to resort to the needle himself. Sl)me­
times the patient wife scalds her right hand, or runs a sliver 
under the nail of the index finger of that hand, and it is then 
that the man clutches the needle around the neck, and, for­
getting to tie a knot in the thread, commences to put on the 
button. It is always in the morning, and from five to twen­
ty minutes after he is expected to be down street. He lays 
the button exactly on the site of its predecessor, and pushes 
the needle through one eye, and draws the thread after, 
leaving about three inches of it sticking up for lee way. He 
says to himself : " Well, if women don't have the easiest 
time I ever see. " Then he comes back the other way, and 
gets the needle through the cloth well enough, and I!LY� 
himself out to find the eye, but in spite of a great deal. of 
jabbing, the needle point persists in bucking against the 
solid parts of that button, and finally when he loses patience 
his fingers catch the thread, and that three inches he had 
left to hold the button slips through the eye in a twinkling, 
and the button roll� leisurely across · the floor. He picks it 
up without ;,. single remark, out of respect for his children, 
and makes another attempt to fasten it. This time when 
coming back with the needle he keeps both the thread and 
the button from slipping by covering thcm with his thumb, 
and it is out of regard for that part' of him that he feels 
around for the eye in a very careful and judiciollS manner ; 
but eventually losing his philosophy, as the search becomes 
more and more hopeless, he falls to jabbing ab'out in a loose 
and savage manner, and it is just then thc needle finds the 
opening, and comes up through the button and part way 
through his thumb with a celerity that no human ingenuit.y 
can guard against. Then he lays down the things, with a 
few familiar quotations, and presses tJ1e injured hand be­
tween his knees, and then holds it under his arm, and finally 
jambs it into his mouth,and all the while he prances about the 
floor and calls upon heaven and earth to witness that there 
has never been anything like it since the world was crcated, 
and howll:l, and whistles, and moans, and sobs. After a 
while he calms down, arid puts on his pants, and fastens 
them together with a stick, and goes to his business a 
changed man. 

------............... -------

Is Rowing Hcalthy1 

Dr. J. E. Morgan has recently published, in England, a 
work cntitled " University Oars," in which he considers �he 
hygienic effects of the rowing contests which fo!: the past 
forty years have been carried on between the great English 
colleges. The author is not only an eminent and scientific 
surgeon, but an oarsman himself of no small r�pute, so that 
his qualifications are in every re�pect adequate to the task 
which he undertakcs. The plan pursued in compiling thc 
facts is worthy of notice, on account of the immense labor it 
entailed in seeking out the men, who have rowed in these 
inter-udversity contests, wherever they might be and ob­
taining their verbal testimony if living, or that of their 
friends if dead, as to the results, entailed by wOI·k at the oar, 
upon their constitutions and frames : 294 men had thus to 
be discovered, and Dr. Morgan statlls that 245 were found to 
be living. The results elicited by his inquiries lIe tabulates 
as follows : Benefited by rowing, 115 ; uninjured, 162 ; in­
jured, 17. The benefits considered are increase of strength 
and stamina, of energy to undertake, and of power to under­
go physical exertion : increase of fortitude to encounter and tv 
submit to trials and privations and disappointments. Those 
termed uninjured are men who state they have " never felt 
any inconvenience from rowing," while the injrtred ail as­
sert with more or less distinctness that their exertions have 
proved harmful. It is concludcd, on an examination of the 
latter class and the nature of the evil results, that the pro­
portion is very small when the number of men is taken into 
consideration, and that no other pastime, hunting, ball 
or cricket, would, if closely scrutinized, yicld so small a per­
centage of harm. 

------------... � .• � .... ------------

AN IMPROVEMENT IN VENET[AN BLINDS.-A novel appli­
cation of colored and ground glass, instead of wood or iron 
laths, for Venetian window blinds is worthy of notice. The 
glas!! strips are bound round with brass, to preserve their 
edges ; and heavy blinds are simply wound up and down 
with something like a �lock key. The play of colors may 
thus be managed so as to give beautiful effects : outside by 
night and inside by day,windows with these blinds affixcd will 
look as if they were illuminated. These blinds, we need 
hardly say, are expensive, compared with those now gener­
ally used ; but where cost is not a matter of chief considera­
tion, they are likely to be appreciated.--Hardware, MetalB 
and MacMnM·Y. 

- -- -

WHAT an ass the fellow must have been who made a 
donkey engine and expected to get horse power out of it I 

Q!;OtrtSpoudtutt. 
The Proportion_ oC Ocean Steamers, 

To the Editor of the &ientijic American : 

In view of the attention now being attracted to the exag­
gerated length of some of the steamers on the lines between 
this country and Europe, the annexed diagrams may be of 
interest sufficient to warrant publication. I have selected 
the individual ships from the different lines quite at random, 
and the figures used are taken from Hartshorne & King's 
" Register. " WH. CuNNINGHAll. 

Baltimore, :Md. 

c ::> 
Baltimore, N. G. Lloyds' line-L. 185 ft., b. 29 ft.; length to breadth, 6'88. 

c ___ � 
Peruvian, Allan line-L. 270 ft., b. 38 ft.; length to breadth, 7'11. 

r--

_� l ________ --Moravian
", 

Allan line-L. 290 ft., b. 39 ft.; length to breadth, 7'41. 

L
---- -------

----/> 
------------

Leipzig, N. G. Lloyds' line-L. 290 ft., b. 39 ft.; length to breadth, 7'44. 

l __ � 
Minnesota, Williams & Guion line-L. 382 ft., b. 42 ft.; length to breadth, 7'90. 

r- � �------
Rhein, N. G. Lloyds' line-L. 882 ft., b. 40 ft.; length to breadth,S·30. 

Westphalia, Hamburgh line-L. 340 ft., b. 40 ft.; length to breadth, S·59. 

--=> 
Pennsylvania, American S. S. Co.-L. 343 ft., b. 43 ft.; length to bread.th, 7'91. 

i r=_-_--_--_____ --==_--_==� 
Rnssia, Cunard line-L. 858 ft., b. 43 ft; length to breadth, 8'33. 

l ________ -=> 
I Queen, National line-L. 358 ft., b. 41 ft.; length to brcadtli, S·73. 

c 
Ville du Havre, French line-L. 423 ft" b. 49 ft. ; length to breadth, 8'63. 

l ___ > 
City of Montreal, Inman line-L. 488 ft., b. 44 ft. ; length to breadth, 9'34. 

c ____ > 
Atlantic, White Star line-Length 435 ft. beam 41 ft.; length to breadth, 10'61, 

Appleton' 8 has a timely article on the length of ocean 
steamers : 

" It will be of interest to some to understand how it is that 
iron, which is between seven and eight times as heavy as 
the water in which it floats, is not only itself buoyed up, 
but is able to carry a considerable load in addition. If we 
place in the water a bar of iron eight feet long, six inches 
wide, and six inches deep, we know that it wiIi sink at once, 
But Let this bar be rolled into a thin plate sixteen feet long 
and twelve feet wide, and have an edge turned up all around, 
forming a box a foot in depth. If it then be placed in the 
water, it will require to be loaded with a weight of nearly 
eight thousand pounds before its top edge will sink to the 
water level. This is because water presses on the bottom 
o f  a body immersed in it with a force equal to the weight of 
the water that the body displaces by its immersion. It is 
easy to see then, that, with a given weight of material to be 
used in the construction of a vessel and a given load to be 
carried, it is only necessary to spread out the material so as 
to have sufficient surface for the water to press upon and 
buoy the vessel up. 

The use to which a vessel is to be subjected will have a 
great influence on the determination of the breadth. A fer­
ry boat or river steamer, for example, which can have but 
a limited draft of water, and is loaded mostly above the 
deck, with varying Weights on either side, ia generally made 
of great breadth. A sailing vessel, which is to be propelled 
by the wind acting on the sails with great leverage, requires 

su1Iicient stability to counteract this force. An ocean steamer 
depending largely on its engine for propelling force and car­
rying but little sail in proportion to its size, with the greater 
part of the cargo below deck and with considerable draft of 
water, can have sufficient stability without great breadth. 
It is also easy to see that great bre�th is far from desirable 
in an ocean steamer. If the width is great· it will take a con­
siderable disturbing force to " heel " the vessel, and it will 
right itself with great violence also, or, in other words, it 
will roll very heavily. This can be observed in the case of 
ferry boats and river steamers, which are occasionally sub­
jected to forces causing them to roll. It seems impossible to 
build a vessel for ocean service that will not roll under cer­
tain circumstances, and it is desir�ble, especially in the case 
of passenger steamers, that this rolling motion should be 
made as easy as possible, and hence great breadth should 
not be given. " 

------------......... � ... -------------

The Concentration oC the Sun'_ Heat upon the 
Earth'_ SurCace. 

To the Editor of the &ientific American : 

The usual explanations of the method by which the earth 
is heated by the sun are unsatisfactory. By many persons 
the sun is considered to be an incandescent body, diffusing 
radiant heat ; but, while approaching a heated substanoo the 
sensation of heat is usually increased, on leaving the earth's 
:mrfa.ce, to approach the sun, a feeling of intense cold is soon 
perceived. Neither can the heat on the earth's surface be 
accounted for on the supposition that the heat rays are re­
radiated ; because, on a hot day, a thin screen interposed be­
tween the person and the sun greatly diminishes the sensa. 
tion of heat. 

I think it may be accounted for by the fact that the at­
mosphere is a lens, whose tendency is to concentrate the rays 
of heat on that part of the earth's surface which is nearest 
the sun. This is a lens (convexo-concave) of peculiar reo 
fracting power. Its density continually increases from the 
convex to the concave surface. A ray of heat, then, on en­
tering the atmosphere will be continually passing from a 
rarer into a denser medium, and will consequently follow a 
curved line, bending towards the axis of the lens. 

S is the sun ; B A ,its axis ; g g, 
its atmosphere ; E, the earth ; N 
S, its axis j h h, its atmosphere. 
It is supposed to be winter 
in the northern hemisphere. 

But the atmosphere is also a 
good reflector ; consequently 
many rays which strike the air 
at an acute angle will be 
thrown off, and thus add to the 
intensity of winter. 

If the sun has an atmosphere, 
the converse of all this would 
apply to rays leaving his sur. 
face. Con�equently it would 
not be necessary th:l.t the heat­
ing and illuminating substance 
of the sun should occupy his 
whole surface, in order that 

the whole disk should appear illuminated to us. An eq ua­
torial belt would suffice. 

If these views are correct, the warmth of the surfaces of 
the planets need not be affected by their relative distances 
from the sun, and Jupiter and Mercury may have the same 
degree of heat as the earth. 

Newton's explanation of the movements of the solar sys­
tem is probably correct in theory, but it is deficient in one 
important particular : it fails to account for the motive pow­
er. The attraction of gravitation we all understand ; but 
what is the counteracting force ? An original impulse 
will not answer, for a transient force cannot successfully 
contend with a constant force of anything like equal inten. 
sity. I do not believe that attract.ion of gravitation is sim­
ply due to mass, otherwise 0. body would weigh heavier at 
the poles, where there 4s no opposing force, than it does at 
the equator. I think that the analogy of magnetic at· 
traction. which depends more on surface, affords the best 
solution. An equatorial current of magnetism, then, sweep­
ing round the sun from west to east in the plane of the 
ecliptic, with immense velocity, would account for the mo­
tion of the planets in their orbits, and of the sun on its axi�. 
Such a current is no more inconceivable than is the attrac­
tion of gravitation, which acts at such great distances and 
with such vast power. W. F. QUIMBY. 

Wilmington, Del. 
-----'-----......... �I ... ----------

ClarlCylnc Water, 

To the Editor of the &ientific American,: 
I noticed in your issue of April 5, an article on water in 

Kansas city, in which you call for a plan for clearing the 
water of the Missouri river. I think the following would 
prove successful : 

Let there be a reservoir and clarifying tank constructed, the 
tank on higher ground than the reservoir. Then pump the tank 
full of water, and put dissolved alum into the water, say at 
the rate of one pound of alum to twenty-five barrels cf water. 
This will cause the impurities to settle to the bottom ; the 
clear water can then be drawn off into the reservoir, the tank 
cleaned and the operation repeated. Perhaps it would be 
best to have two tanb, so that one could be filled whilc the 
other was setling. I think this plan will prove �uccessful 
unless the alum in the water should prove to be unhealthy ; 
and even if it could not be used for cooking and drinking 
purposes, it could be used for washing instead of the sooty 
water now ulled. HARVEY RAY. 
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COUNTRY HOlIES-RURAL COTTAGES. 

Homes in most new villages, such as are continually 
Iilpringing up in all parts of the country, lack both taste and 
convenience in their ornamentation and arrangement. We 
present herewith a few designs which, though capable of ex­
ecution at no great cost, show what may be done to make a 
cottage home an object of beauty and refined taste. Our en­
gravings are selected from a large number in the pages of 
Downing's " Cottage Residences," an excellent work pub­
lished by John Wiley & Son, of New York city, which will 
be found more fully noticed elsewhere in this paper. The 
object in view in designing the cottage represented in our 
first illustration (Figs. 9 and 10) is internal convenience. 
There are many families, some composed of invalids or per­
sons advanced in years, who have a strong preference for a 
plan giving the kitchen and at least one bedroom upon the 

room, and other apartments, all on the first floor. Above 
Il.re five good bedrooms with a closet in each. For the ex­
terior of the cottage, to be covered with vertical boarding, a 
simple rustic style has been chosen. The veranda and trel­
lises eyer the windows are intended for vines, not merely as 
supports, but rather as thereby giving an air of rural refine­
ment and poetry to the house without expense. They should 
be constructed of cedar poles with the bark on, and, if neatly 
put together, will be much more becoming to such a cottage 
than the most elaborate carpentry work. 

The design headed " a river cottage " (Fig. 132) is, as its 
name indicates, a very pretty Gothic dwelling intended to 
be located on the bank of a river or sheet of water. It has, 
therefore, a road front and a water front ; the former having 
the entrance porch extended out beyond the line of the 
house, to answer the purpose of a porte·cockere, and the 

[MAY J j, r 8 73-
latter provided with a n  ample veranda, connected with the 
lower lawn by a flight of steps. There is a basement, and 
above, on the first floor, a large parlor with a bay window to 
command the view, and also dining room, library, etc. The 
second story contains six rooms. The walls of the basement 
are of stone, above which the building is of wood filled in 
with brick. The detail of the finish, both on the exterior 
and interior, is intended to be plain, leaving the good effect 
to depend rather upon well balanced proportions than em­
bellishment. 

In the next engraving (Figs. 105 and 106) we present a 
plan for a plain house where abundance of room is more of 
an object than elaborate ornamentation. The decorations 
are few and simple, and in keeping with the general effect 
of the structure. The veranda at the entrance is very broad, 
and the entrance hall large and roomy. The dining room 

A COTTAGE IN THE ENGLISH OR RURAL GOTHIC STYLE. 

STOOP. 

CLOSET H A l.. L 

14X I O  

T 
L I D R A R Y .vr:ST1DULE. 

17 X 2 0  

lIame floor with the living rooms, and 
in which there is little or no necessity 
for ascending or descending stairs. A 
glance at the plan of the first floor will 
show how this idea is carried out. The 
second story contains two large and two 
small bedrooms. The elevation is in 
the English cottage &tyle, so generally 
admired for the picturesqueness evinced 
in its tall gables ornamented by hand­
some verge boards and finials, its neat 
or fanciful chimney tops, its latticed 
windows and other striking features. 
The material for the construction is 
brick and cement, colored in imitation 
of Bath or Portland stone, or smooth 
brick colored after some soft neutral 
tint. The window frames, porch, ve­
randa and verge board may be painted 
the same as the walls, and sanded or 
else grained in imitation of oak. About 
an acre and a quarter of ground would 
be a suitable plot for this dwelling. 
One half of the area in the rear might 
be devoted to a garden for fruits and 
vegetables, and the remainder laid out 
as a lawn with shrubbery and flower 
beds. 

In our second design (Figs. 81 and 
82). a very tasteful and pretty cottage, 
suitable for a country clergyman, is 
represented. Here there is a conve­
niently arranged study opening direct· 
1.1 on the veranda, a parlor, dining 

U M B R AG E 

Fig. 10. 

B £ D R O O M  
1 (.  X 17  

A RIVER COTTAGE. 

Fig. 132. 

A COTTAGE FOR A COUNTRY CLERGYMAN. 

r­i ' i 
! 
l .... 

B E D  R O O M  
11 X 12 

C H I L D'S 
B E D  R .  

7 X 9  

PA R L O R  
13 X 1 6  

V E R A N D A  
S T U D Y  
13 X 1 3  

Principal Floor.-Fig. 82. 

has a bay window and is conveniently situ. 
. ated as regards the kitchen. The second 
story contains five chambers, and the attic 
may be divided off into three large rooms. 
The cellar extends under the whole house. 
A few vines may be trained to climb the 
walls. and . some rustic vases and other or­
naments arranged before the front will give 
a tasteful appearance to the building. 

We add one more design (Figs. 36 and 
87). tha� of a cottage villa in the bracketed 
mode. the strongly marked character of 
whIch is derived mainly from the bold pro­
jection of the roof, supported by ornamen­
tal brackets, and from the employment of 
brackets for supports in various other 
parts of the building. This mode of con­
struction will be found especially suita· 
ble in the Southern States, owinl.\' to the 
coolness and dryness of the upper story 
during hot weather, afforded by the shade 
of the peculial' shaped roof. On the se· 
cond floor are five bed rooms. There is Ii. 
hand some balcony which is entered upon 
from a casement window at the ends of the 
hall in this story, shaded by the broad over· 
hanging roof, and two balconies which ac· 
company, in a similar manner, the large 
windows in the two chambers at either side 
of this hall. There are three chambers in 
the attic story. In the basement story, 
which is raised about three and a half feet 
above the ground, are kitchen, laundry, 
store room, and cellar. The .:materials for 
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Fig. 106. 

construction are brick and stucco or simply wood-the lat­
ter being employed with excellent effect. 

------------�.H .• '� ••• � ________ __ 
FRUIT FORK, 

This invention is designed 
to afford a means of conve­
niently holding ripe fruit, 
so that in eating the same 
the juice will not soil the 
fingers or come in contact 
with clothes or carpet. It 
consists of a fork having 
a suitable number of 
prongs, of proper length 
B.nd shape, which project 
froc the middle of a bowl 
in which the liquid flowing 
from the fruit is caught. 
A handle is connected with 
the lower side or, if de­
sired, with one edge of the 
cup. 

The device may be made 
of silver plate of any taste­
ful pattern, and form a 
very convenient and hand­
some article of table 
ware. 

It was patented on Feb­
ruary 18, 1873, by Mrs. 
Isabella C. Draper, of cor­
ner of 166th street and 
Third avenue, New York. 

------------�.�, ., �, .. �-----------

Snblltltnte Cor Carpet •• 
With properly laid floors, carpets may easily be dispensed 

with a1toget her for four or five months in the year in the ex­
treme Northern States, and much longer in the South. With 
merely a plain floor, a small hall or a small room may be 
made to look very pretty indeed, and even elegant, by means 
of a good sized piece of carpet, with a handsome border in 
the center, and a few rugs displayed here and there. In al­
most any hall a rug or t wo will alone be necessary, either 
for comfort or ornament, if the walls or ceilings are properly 
decorated, and sufficient furniture of good pattern and a few 
pleasing pictures are introduced. The following is a style 

3 I I 

A COTTAGE VILLA IN THE BRACKETED MODE. 

Fig. 36 
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of parquetry that is elegant enough for any house, large or 
small. It is of course more costly than ordinary flooring. 
but it is not beyond the reach of persons of moderate means, 
especially if they conclude to economize in the matter of 
carpets. 

Even this, however, may involve an outlay that some can­
not afford, and we accordingly suggest the following as be­
ing less expensive, and scarcely less elegant. 

This floor may be · made either of one wood, or of two 
kinds-&. light and a dark laid alternately. If this is too 
costly, and a variety is still desired, every alternate board 
may be stained, so as to look very nearly as well as genuille 
dark \lood. Such a floor as this. smoothly planed and well 
oiled, is very stylish, and is not difficult to keep clean-in­
deed, so far as cleanliness is concerned, an uncovered floor 
has many advantages over a carpeted one. In Europe par­
quetry floors are polished by being frequently rubbed with 
wax, and they are much more beautiful when treated in that 
manner than they are when simply oiled. We need not ex­
pect, however, that waxecl floors will be common in this 
country until the servant girl problem is nearer a satisfacto­
ry solution than it appears to be at present.-To-.Dall. 

Fig. 37. 

TREE PROTECTOR. 

Mr. Charles Ayers, of Farmington Center, Wis.,  has re­
cently patented the device shown in our illustration, for pro­
tecting the bark of trees against gnawing animals, boring 
insects, and the worms which 
climb and destroy leaves and 
branches. The invention con­
sists in a wrapper of wire 
gauze or other reticulated 
substance, provided with ribs 
inside to rest against the 
tree, holding it therefrom, so 
as to allow a space for the cir­
culation of the air. This en­
velope is made large enough 
to overlap considerably, so as 
to allow of the growth of the 
tree, and is held together by 
elastic fastenings. The low­
er end is sunk a few inches 
into the ground and packed 
with wood ashes. For a short 
distance above the surface, a 
coating of tar or other adhe­
sive material is applied, to 
which insects will stick fast. 
Above the tar, the wire is 
painted to protect it from the 
weather. 

This device will be appre­
ciated by all farmers and 
nurserymen. to whom the 
beauty of the foliage of the 
trees and the immunity from 
damage of fruit are impor­
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tant considerations. Patented February 11,  1873. 
------------�.-,.�, .. -------------

M. ABERLlN, of Stockholm, places children afllicted with 
capillary bronchitis or croup in small rooms where there 
are vessels in which water is kept continually boiling. This 
treatment, it is stated, if prolonged for days or even weeks, 
eventually produces a cure. The mortality from the disease 
in Paris, Les Mondes says, has been thus reduced from 48 to 
18 per cent. 

------------�.-.• � . .. ------------
LYE, OIL, and sugar is the latest patented cofilpound to 

prevent boiler incrustation. 
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A. R, M, ]1(. A. 

The American Railwuy Master Mechanics' Association 
meets this year at Bu.ltimo:e, Mu.rylu.nd, May 13. The sub­
jects to be reported on and discussed are ; 

1. Locomotive Boiler Construction. 
2. The Operation and Management of Locomotive Boilers, 

including the Purification of Water. 
3. The Comparative Vu.lue of Anthracite Cou.l, Bituminous 

Coal and Wood for Generating Steam in Locomotives. 
4. The Construction. Operation and Cost of Maintaining 

Continuous Train Brakes. 
5. The Relu.tive Cost of Operating Roads of Gages of 3 

feet 6 inches or less, and those of the ordinary 4 feet 8t 
inches Gage. 

6. The Construction and Operation of Solid-end Connect­
ing Rods for Locomotives. 

7. Resistance of Trains on Straight and Curved Tracks, 
and on Wide and Narrow Gage Roads and with Four and 
Six Wheeled Trucks, and with Long and Short Wheel Bases. 

8_ The Efficiency of Check or Safety Chains on Engine, 
Tender and Car Trucks in Lessening the Danger Resulting 
from Running Oft the Track_ 

9. The Machinery for Removing Snow from the Track. 
10. The Machinery and Appliu.nces for Supplying Fuel 

and Water to Locomotives. 
11.  The Machinery and Appliances for Removing Wrecks 

and Erecting Bridges. 
12. The Best Form and Proportion of Axles for Cars and 

Locomotives. also whether there is anything to be gained 
by the use of Compound Axles and Loose Wheels. 

13. Anti-Friction Valves and Vu.lve Gearing. 
14. Compression Brakes. 
15. Steel Tires. 

• ••• • 
Tidal Power JIIachlne. 

A. practicu.l trial recently took place in Brooklyn of Edward 
W. Morton's ma8hine worked by the rise and fall of the tide, 
the power thus derived to be utilized for mechanical pur­
poses. The contrivance was tried at the foot of South Tenth 
street, East River, before 0. large number of persons inter­
ested. 'The machine works by meanao of 0. " float." which. 
a,s it rises and falls with the waves or the tide, propels the 
machinery to which it may be attached. At the trial it was 
geared to 0. saW, and worked with the full 'rapidity of a cir­
culu.r saw run by steam.power. although, perhaps, not quite 
so uniformly. 

------------� .... ,.� ... �------------

PROFESSOR HEliINEBERG, in a recent sanitary report made 
at Cassel, makes some observations of 0. practical interest 
with rcgal'd to water consumption by animals. In the vital 
process, the watcr perspira1ion (by lungs and skin) is in pro­
portion to the water consumption. With increasing per­
spiration, moreover. there is an increased formation of car­
bonic acid. and (therefore) consumption of carbon. Hence 
the more water is taken, the less carbon containing food is 
utilized for nutrition. Furth er, the more water drunk by 
an animal, thc more albumen iii discharged by the urine. It 
is, on these accounts, uneconomical and injurious to give an­
imals large quantities of water with their food. or to allow 
them to perspire in hot stables, etc. Bipeds as well as 
horses will take nt)tice. 

--------------.� .• ,�.�.�------------
By a new railway law in Massachusetts, all roads commu­

nicating with Boston are obliged to run early morning and 
evening trains for the benefit of workmen, at reduced rates. 
The working men's train on the Eastern Railroad now runs 
six cars instead of two, with which it began. The only law 
of this kind in New York State is the clause contained in the 
charter of the Broadway Underground Railway, New York 
city, which fixes a low fare between the hour� of 5 and 7, 
morning and evening. 

--------------.� .. , .. �.--------------
THE JAPANESE GOVERNMENT has founded a College of 

Engineers at Yeddo, in which natives of Japan are to be 
thoroughly instructed in technology and practical engineer­
ng. Professor Henry Dyer, formerly of the University of 

Glu.sgow. Scotland, has been appointed chief of the new in­
stitute. Several other prominent English professors are to 
assist him. Japan is making rapid strides in the acquisition 
of practical arts and knowledge. 

' 

--------------.� .•.. �.�------------
THE postal C9.rs are to be run directly into the basement 

of the new Post Office building in Boston. The new Post 
Office building in New York was also constructed, so far as 
the basement portion is concerned, with special reference to 
the running of the postal cars over the Broadway Under­
ground Railway . directly into the Post Office. The building 
has 0. front of three hundred and forty feet on Broadway. 

-------------....... .. .. �.�------------
AT A CONVENTION in which twenty-seven trades' unions 

were represented, recently held in New York city, it was re­
solved to postpone the contemplated strike for eight houis 
until 1874. 

• • • • • 
A BILL is before the New York legislature to authorize 

the formation of a corps of sappers and miners, with power 
to blow up buildings during an extensive conflagration. 

--------------..... � . .. �------------
A. BmlilEY, of Jersey city, N. J. , has patented 0. new mode 

of using coal dust as 1uel. He blows it into the fire by air 
pressure, through perforations in the grate bars, which are 
hollow. 

--------------.� .• , .. �.�------------
ON (''hurch Island, which stands in the middle of Salt Lake, 

some veins of copper ore have been discovered. If silver 
could only be found, the salt now wasted on the desert air 
might be made useful. 

NEW BOOKS AND PUBLICATIONS. 
DOWNING'S COTTAGE RESIDENCES. By A. J. Downing_ New 

Edition. Edited by George Harney. Architect. etc. illus­
trated by numerous Engravings. New York ; John 
Wiley & Son, 15 Astor Place. 

On another page of the present Issue. the reader will find a selection of 
cottage designs taken from this excellent work. which may be considered 
..s spcclmens of the numerous finely execnted engravings which embeillah 
Its pages. Many of the structures represented have been erected In various 
parts of the country. so that the author draws from actual experience for 
the advice and Information which he gives relative to their proper construc­
tion. Each design-there are twenty-eight In all-Is accompanied by plans 
and such other flgnres as are necessary to exhibit the details Of the work. 
together with general spec[l1cat[ons and bullder's estimates of cost. In 
addition to delcrlb[ng the dwelling Itself. the author furnishes valuable 
hints for laying out and decorating the adjoln[ng grounds. giving plans of 
paths. roads. beds. &c • • lists of flowers. shrubs and treel snltable to diller­
ent localities. and. occasionally. sketches of rustic arbors. furniture. vasea. 
and other articles of mral ornamentation. The volume Is one which we do 
not doubt w1ll prove a convenient and reliable hand book to all owners of 
country property desirous of learning how to Improve and beautify the 
same In the cheapest and yet mos t ellectlve manner. It Is handsomely 
bound. finely printed on heavy paper. al.d Is Issued generally in the usual 
excellent style of the well known publlahlnghouae from which It emanates. 

PROTECTION AGAINST FIRE, AND THE BEST MEANS OF PUT-
TING OUT FmES ; with Practical Suggestions for the 
Security of Life and Property. By Joseph Bird. New 
York ; Hurd & Houghton. Cambridge ; The Riverside 
Press. 

Improved Fire ExtiulrDillher. 
John C. Meehan. Sprlngfield.MBBs.-The Invention consists In the Improve­

ment of lIre extlngnlshers. A pipe. connecting with the boiler of any kind 
In which steam Is malnta[ned. ls arranged to extend around the room. A 
valve case Is arranged with a cap. having several nozzles pointing In diller­
ent directions. to deliver the steam escaping from the pipe In jets when the 
valve Is open. The stem of the valve connects with a lever. which Is caused 
to hold the valve shut by a stick placed under Its free end. and resting ou 
an adjustable seat. This stick Is hollow. and filled with powder or other 
explosive J;IIaterial. with which a fuse connects. which Is to be so extended 
about the room. and so disposed that It will be Ignited quickly In case of 
fire In the room and explode the stick. so BS to free thc valve and allow the 
steam to open It and escape Into the room. A bell cord Is attached to an 
extension of the lever for transmitting an alarm to other rooms or frequent­
ed places. 

Improvement in Incalling Cl1ulltic AlkaU. 
George W. Humphrey. Pompey. assignor to hlms"lf andJ. Munroe Taylor 

New York clty.-Thls lnventlon consists of an Improvement In the mode of 
Incasing caustic alkali (soda or potash) In hermetically sealed envelopes. so 
as to secure It most perfectly against atmospheric deterioration "nd deli­
quescence. which al80 renders It. highly corrosive nature harmless. The 
Inventor nses for this purpose India rubber cloth. cut Into suitable sized 
pieces. When thus enveloped with India rubber the whole Is wrapped with 
common Manilla paper. 

Improved Churn Power. 
Wl11lam A. Lewis. Springfield. Vt.-The object of this Invention Is to Im­

prove the apparatus employed In rotating the dashers of churnl. and con­
Sists. first. of a clutch by which two gear wheels are faatened so as to re ­
volve together. It also consl.ts In the mode of confining the wheels to the 
arbor. When It Is desired to give the dasher a more rapid motion. the one 
wheel is detached from the arbor and placed upon a stud. which enables the 
two wheela to mesh together and Increase the motion of the daBher. We have received advance sheete of this work. In which many little 

known and Interesting facts about fires are collected. The book, when 
pllbllshed. may be read with Interest by the whole community ; and the Improved Friction Clutch. 
IUgg&lstl'llJlS In It, if not very Original. are practical and have been. for the Samuel B. Alger, Oswego. N. Y.-Thls lnventlon has for Its object to fur­

most part. tested I�actual conflagrations. n[sh an Improved friction clutch grasping the pulley promptly and fllmly. 
The Inventlon consists In certain comb[natlons of parts. as hereinafter 

TUE POETRY OF ARCHITECTURE ; Cottage, Villa, etc. To described. The loose pulley Is kept in place upon the shaft by means of 
which is added " Suggestions on Art." By Kata Phusin. a collar and by the center piece of the clutch. which center piece Is keyed 
With Numerous Illustrations. New York ; John Wiley with said Bhaft. and Is made In the form of a dlsk of a less dIameter than 
& Son. 15 Astor Place. the pulley. and has a wide transverse groove formed across the middle part 

We have here 8n Esthetic treatise on the beauty and grace which may be. of lts outer side. The aide edge. of the center piece are notcbed at the ends 
by skillful hands. given to the cheapest and lowliest forms of house bnlld of Its transverse groove to receive blocks. the ends of which are pivoted to 
Ing. The publishers attribute the authorship of the work to Mr. Ruskin : the outer edges of the plates of expanding arms. The outer edges of the 
and the InlnJltable style In which It Is written will juatlfy the assertion. pivoted blocks are curved to correspond with the curve of the lIange or of 

Tile originality of Idea t.llroughout the whole book shows that It Is the prO- I the pulley. and are. with the groove. formed[n the Inner surface. This con-

duction of a practical man and a practised writer. structlon gives a greater friction surface to the clutch. and enables It to 
C M C W grasp and hold the pulley more firmly. Double plates are arranged. the OMPOUND ETALLIC OLUMNS, OF EITHER ROUGHT OR I edges of wblch are slightly inclined to fit squarely against the Inclined sides CAST IRON, FOR B�ILDING P��OSES • . Illustrated. !3y 

of the wedge keys. which arc driven between sa[d edges to enable the wear John A .• Kay, Arc�ltect and CIVil EngIneer. St. LouIs ; of the clutch to be conveniently taken up. The plates are so secured to­H. R. HIldreth, OlIve and Second Streets. gether that the arms IDBY be readily contracted and expanded. as may be 
We publlshe<l. on page 47 0% our current volume. the system and design of rcqulred. The expanding arms can be readily attached and detached. 

Mr. Kay's Improvcments In Iron building. The author has. In the pUblica- I I d W b- M b-tlon now before us.  given an elaborate deSCription of his  Inventlona. and mprove 118 109 ac lOe. 
has added tables and data by which architects can adapt them to buildings I PrIce C.Dlllan. Villisca. Iowa.-Thls Inventlou has for Its object to furnish 
of all sizes and for all purposes. I an Improved machine for washing clothes quickly and thoroughly. and 

DECISIONS OF THE
' 

COURTS. for unwashed clothes and as a wash stand. The Invention consists III I without Injuring them. and the app,uatns may be used as a receptacle 

the combination of a concave stationary rubbing surface. and a v[bratlng 
United States Circuit Court.--Southern District of' I rubber of corresponding form. pivoted In slottt d bars. which are provided 

New York. with lateral arms or extenslona. htnged to the side of the tub or box so that 

PATENT POB GLASS BUTTON.-ALnBBT ll. SIUTH tlB. WlLLIAH W. HCPAKLAN I the rubber may move up and down to adjust I tself to the tblckness of the 
el al.-SAIIB 118. SAllIE. I clothes. By suttable arrangements the rubber can be convcnlently t'nned 

[In Equlty.-B .. fore Judge Benedict.] I back for thc rcady Insertion and removal of the clothes. Thc machine may 
These were two causes, ln which all the parties are glaBs manufacturers. ' be .. perated when desired by a person sitting at the end of the box. the 

The complainant "Ialms to be the Inveutor of a new article of manufacture cover of which may be turned back Into a horizontal pos[tlon to serve as a ��t�h: ���Kl
e ?tr

aJ�r�s ���::a�·l�\��i:'�N:�g. bt��t'::'� ;�r�n�I�:':�.!:.-:'1e"ci table to hold the clothes when being put Into and rcmovcd from the ma 
to him for tbls [nventfon. as well as for another. conslsting of a dle'and press ' chine. 
for stamping theBe buttons out of molten glass

i
January 28. 18'73. He claims I Improved Horse Powcr. that one of the defendants was a workman In b s employ and that he, after 

acquiring all tbe necessary knowledae about theBe buttons and presses George M. Branch. Winona, assignor to W. A. Moore. Magnolia. 1Ilss. 
left the complainant'S factory. and with the other defendant set ul! a rival :  Tlils Invention has for Its object to furnish an Improvcd horse power for 
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driving cotton gins and other light machinery. To the middle part of the 
tlon for a pr�lImlnary In�unCtion to restrain the defendants from uslag , base of the frame of the machlnc Is attached a step In which a pivot formed ��;l;s
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f��:e';f l�g : upon the lower end of a vertical shaft revolves. The upper cnd of the shaft 
recent a date for hIm to bave ac�ulred the exclusive possession which tile : Is pivoted to the uppcr part of tbe frame. To the lower part of the vcrtlcal ������r.:':i��g. �::.�:�: ::leg�l'ot:s ��:c��g: ����n��a::�:'I�:U:�e 

a�o:.; I shaft Is attached a swcep. to the end of which the power Is applied. To the 
avoid the patented features. The ptoofs submitted by them est8b\[shed shaft and sweep Is attached a large horizontal wheel which gearA with 
f�I::��f;n

ofn
f:��� ��s�

h
:..::�:����.

on of the court. and the motion for an another wheel attached to a horizontal shaft of which the bearings slide up 
J. W. Fi.her. for complainant. and down In grooves In the Inner sides of upright bars attached to the upper 
B. E. Valenllne. for defendsnts. I>art of the frame. By adjusting wedges the said bearings may be adjusted a. 

required. The teeth of tbe gear wheel also meah Into tbe teeth of anotller 
Inventions .Patented In England by AmerlClll.Ds. small gear wheel attached to a shaft to which Is attached the band wheel 

rComplied from the CDmm[ss[oners of Patents' Journal.] from which the power Is taken to the macblncry to be driven. By this con-
Frou: April 14 to April 17, 1878, tncluslve. structlon. the power. being applied to the large wheel. Is applied at great 

CLIPPING MACRINB.-J. W. Guernsey. Winchester. Mass. advantage. so that more work may be done with a less expendltl1re of pow-
CUTTING Scuw TRBBADS .-P . Hickey. Auburn, N. Y. er than with machines constructed In the ordinary manner. 
EQUILIBBlUH PISTON V..u.VII .-T .Crltchlow (of Baldwin. Pa.) ,London.Eng.

I Improvemeut in Extractiull the Juices of Sugar Cane, etc. 
PullIPING MACBINIIBY.-E . Cope el al .. Hamilton. Ohio . 

George Wilkinson. Antonle L. Possoz. Jean P. Lafargue and Augulte E. 
RAISING WIIIGRT_. BTO .-T .  A. Welton. Ridgewood. N. J. 

Dutrelh. Paris. France.-ThiB Invention Is a process and apparatus for ex-
TBLBGBAPH .-M. Gally. Rochelter. N. Y. 

tractlng Juice from cane and other sugar-containing matter. Tbe cane In 
TBIJIHING BOOT SOLDS. ETC .-S . H .  Hodges. Lynn. Mass .• el al. 

the form of ch[ps Is fed continuously througb vats provided with agitators 
. .  - - - - , _ . -

- - ._. - "  wh[ch oarry the chips back and forth. The l lquld formlng the extract ls. by .tttnt �mtdtan and �orti411J �attnttl. the arrangement. const ... tly becoming stronger. as the neVily admitted 

Improved Aut Trap. rial. The Inventors claim : 1. Tbe mode of extracting thc saccharlnc mat-I liquid comes first Into contact with the spent chIps of cane or other mate 

Theodord G. Ames. Kosse. Tens.-Thls Invention relates to a new annU ter of cane and other saccharine substances. by subjecting the same. whcn 
lar sheet metal pan arranged so that It can be used advantageousl, for the suitably prepared or divided. to the action of heated sacchar[ne juice. 101 
purpose of cateblng ants. In use th[s trap Is placed upon tho ground over lowed by washing In a mixture of dilute Juice and pure water. said opera­
and around an ant hl11. and earth [s piled around. Wltbln the trap moist tlons being conducted In the apparatus specified. 2. The combination of 
soli Is by preference piled. the moisture being for the purpole of not chok. two or more tnacerators. substantially such as described. Into and through 
Ing the entrances Into the ant hl11. All anta that may attempt to reach tbe which the prepared cane or othcr saccharine substance Is successively 
entrance to the hill may. or will. pass over the upper edge and drop Into an passed. as set forth. the liquids with which said substance II treatcd during 
annular chamber. and all those attempting to leave the hill will pas. Into Its passage through said macerators being obtained and supplied to and 
thc same chamber. On the smooth metallic Inner f"ces of these plates as- discharged from said macerators. 8. An apparatus for extracting the 
cent will be Impossible to the ants. and they therefore will be securely Ju[ces of sugar cane and other saccharlne vegetable substances. the parts 0 
caught and retained. which are constructed. combined Bnd arranged for operation. 

Imrroved Adjustiug Attachment to Reverlling Lever.., etc. :Improved Uprill"bt Piano Actiou. 
George W. Jordan. Passaic. N. J.-Thls Invention consists of a worm George C. Manner. Mott Haven. N. Y.-Thls Invention Is an Improvement 

wheel and turning gear to work It. and a toothed facc on the quadrant bar l in the class of pianoforte actions wherein what Is known as the French 
for holding the lever of 1\ revcrslng apparatus. throttle valve. and the like action Is adapted to upright pianos. The Improvement consists ma[nly In 
levers. so combined with the lever and the said holding bar that the lever ' the arrangement of hammer and rebonnd cushion with the main lever of 
can be shifted by the worm when It Is desired to adjust It nicely. while at the 'French action on which thp key operates. The damper. which. In posl 
the same time the worm wheel. which als9 serves for the holding estch. tlon of rest Is held by a spring constantly against the cord. Is supported on 
can be disengaged by the ordinary catch lever, ln the aame manner that the a lever by a sliding rod so that when said lel'er Is swung up by the action of 
ordinary catch Is. when the principal lever Is to be shifted to any consider- the key It will In the first place act npon the hammer. secondly. push the 
able extent. damper oil the cord. and. thirdly. carry a cushion forward to receive the 

Improved Collar. hammer when It drops back from the cord. 
Andrew Flatley. Brooklyn. N. Y.-Thls Invention hal for Its object to 

Improve the construction of linen and other collars to adapt them to receive 
an ornamental clasp. Tbe Invention consists In forming an obtuse salient 
angle on each of the Inner sides of the lappets of a .. Byron " collar. thus 
fOl'llllng a triangular apace aDove and below the lame when the collar Is 
adjusted for wear. 

' 

Improved Allh Sifter. 

Improved Machine for Cutting Hoops. 
Augaatus G .  Parkhurst. Appleton. Wis.-ThIs Invention relates to a new 

Improvement In machines for outtlng beveled pieces or sheets from blocks 
of wood ; and oons18ts ln the arrangement of the cutting knives In a sliding 
frame. The piece of wood to be cut Is placed on a bed. against vertical Mbs. 

and between adjustable pieces. Short knlve. are arranged which may be 

set to any required angle .Ith a long knife. As the knlve. are brougllt 
Samuel Smith. Brooklyn. N. Y.-Thls Inventor propoaes to fnrmh to the 

down npon the pleoe of wood'. the ends are cut to a bevel simultaneously. 
public an ash sifter supplied with a mechanism by which the dust so annoy , 

and then the sheet which Is cut from the piece by the long knife w1ll be 
Ing In sifting Is entirely obviated. andat the lame time the dsnger of !lre Incl- I evenly beveled at each end. so that tlley may be lapped on eanll other and 
dent to the present mode entlrely a .. elded. In using this Sifter the main 

f d h n formed Into boxes or c lInders for various purpoGes. vessel Is nncovered. the sieve with the aBhes to be sifted Is placed on the astene W e Y 
lugs made within. the cover replaced. the hand lever Inserted throngh a slot Improvement in Dental Gold. 
Into the holes provided in the sieve and proJecting band. then the sieve la R. S. Williams. New York clty.-In this Invention. two or more sheets of 

thoroughly shaken till the pieces of coal and ashes are separated. when the plain foil with an outer sheet of frosted gold are rolled Into a cylinder over 

hand lever Ia taken onto the vessel nncovered. the sieve with the unburned a manllrel. and the lapping edge of foil cauBed to adhere by passing It ov er 

coal removed. and the main vcssel with the .. shes placed In re .. dlness for, the flame of an alcohol lamp. The frosted gold. by Its greater stlJl"ness. wll 
carting oil. prevent the lever .. l folds forming the coil from adberlng. 
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Improved Washinll' Machine. 
George Seymour, Boone, Iowa.-Thls lnvention bas for Its object to fur· 

nlsh an Improved washing machine. The si.les and bottom of the tub aro 
made of sheet metal, the end edges of which are bent over the curved 
edges of the lower part. of the vertical ends. The upper edges of the 
sheet metal are secured to bars attached to the lower edges of the upper 
side parts of the ends which project beyond the curved sides to enlarge the 
uppcr part of the tub. Side boards are attached to the edges of the bars 
an,! ends. To a bar at one side Of the tub is attached a board, to serve as a 
shelf and also to prevent the water from spattering out. To another bar 
III attached an ordinary rubbing board to enable such parts of the clothes as 
may be very much 80lled to be rubbed by hand. In the inner surface of the 
ends pa.allel with and at a llttle distance from the sheet metal plate Is 
formed a groove, which, at the side of the tub next the rubber board ex· 
tends up to the upper edge of the said ends. Rollers, which are made in 
the form of cyllnders with longitudinal groove8 formed In them, are 
sUd Into the grooves. Stationary rubbing bars are alternated with the 
pairs of these rollers. An osc!11atlng rubber Is arranged to adjust 1t8elf to 
the thickncss of clothes being operated upon;and to tum the clothes com· 
plctely over at each stroke. 

Improved Churn. 
Henry A. Hincheer, Hustonv!11e, Ky.-Thls lnvention has for Its object to 

furnish an Improved churning apparatus. The mode of operation of this 
Invention Is as follows : As the dasher moves down and expresses the 
cream, through a cyUnder within the churn, at si,le perforations whicll are 
below the dasher and at the open and raised end of said cylinder, the vacuo  
um create� above the piston i8 lIlled by the Ingress of cream from upper 
part of churn . The strokes of the dasher following one another In quick 
8uccession, a circulation of the cream in currents, In and out of cyUnder, Is 
produced and continuously maintained untll the butter comes. 

Improved Door 8prinll'. 
Leonard J. Higgins, Mount Desert, Me.-Thls invention relate8 to springs 

for clOSing door and gates ; and consists In the mode of applying the arm or 
lever which connects the spiral spring sht.ft with the (loor or gate, said ar 
rangement allowing the tension of the spring to be varied to prevent slam· 
minII', or to ensure an entire clOSing of the door or gate. 

Improved Liltinll' Jack. 
James S. Haldeman, Kansas city, Mo., assignor to himself and Harry E. 

Clark, of same place.-Thls Invention has for Its object to furnish an 1m· 
proved jack forUfting hedvy weights, which shall readlly adjus', Itsel! to 
the movement of tho end of the heavy body being raised. To lugs for",ed 
upon the upper side of the foot plate are pivoted the lower ends of two 
bars. the upper ends of which are connected and held In proper relative po· 
sltions by pins which pass through lug. formed npon the edges of said up· 
per ends. The front pin i. provldcd with a roller to prevent friction as thc 
llfting bar Is raised and lowered. The lifting bar Is made of sueh a size as 
to lit into the space between the two bars, and of such a length that Its up­
per end may be kept 1It'i>lace by the roller and pins . To the lower end of 
the bar is attached a erOBS pin, the ends or which enter and move up and 
down In longitudinal slots In the said bars. Upon the forward side of the 
lower e!ld of the lifting bar Is formed a shouldcr or step upon which the ob· 
lect to be raised rcsts, and upen the rear side of the bar are formed ratchet 
teeth to receive the end of the operating lever' to raise the body. The 
lever is passed through a loop or stirrup pivoted to the rear pin to serve as 
I> fulcrum. A pawl is pivoted to the rear pin and Is held forward against 
the teeth by a spring, to hold the lifting bar in place while the lever Is be· 
ing adjusted for another 8troke. Upon the pawl is formed a projecting 
hook t� serve aa a support when. the bar is to be lowered. 

Improved Rice Huller. 
Mllton E. Stacy, Thomasv!11e, Ga.-The Invention consists in the Im­

provement of rice hullers. The bed or mortar is made of a single block of 
wood or of several blocks secured to each other. In the upper side of the 
bed is formed a ring groove, the Inner side of whle.h Inclines toward the 
center and the onter side rises more abruptly. The block or bed is snr· 
ronnded by a frame or crib. A shaft pa8ses through and works in a hole In 
the center of the bed, and its ends work in bearings in the frame of the mao 
chine below and above, being so arranged that the shaft may move up 
and down, as more or less rice m&y be in the groove. To the shall above 
the bed are attached radial arms, to thc ends of which are pivoted wheels 
In such positions as to roll along the ring groove and operate upon the rice 
in 8aid groove. To arms attached to the shaft is rigidly attached a scraper 
to push the rice from the Incllned middle part of the bed down Into the 
groove, so that all parts of the rice may be operated by the wheels. With 
one or both the arms is connected a scraper to smooth down the rIce In the 
groove and bring It Into better POSltiOIl to be operated upon by the wheels, 
which may be raised Into a horizontal pOSition when desired. The rice is 
fed into the groove from a hopper. In one or more points a discharge open­
Ing Is formed In the bed through which the rice when hnlled Is drawn �lI, 
and whicb. ls closed with a gate. 

Improve,. Furniture Caster. 
Cevedra B. Sheldon, New York, N. Y.-The above Inventor has recently 

patented three Inventions relating to the construction of casters for fur­
ntture, Bafes, trunks, and lor all the purposes for which casters are used. 
The lIrst eonsists in a conical shaped cnp, made of a single piece of metal, 
with an enlargement or ch!lnnel around the basc, and with a cavity at the 
center or apex. A series of friction ba1l8 are arranged around the caster 
ball, and the screw Is fastened to the shell of the caster by means of a square 
head and a cup shaped nnt, which nut screws, by meana of an independent 
acrew thread on body of the screw, down on the back of the shell. An elas· 
tic lining Is provided between the cup and the casing to prevent their con· 
tact and lessen noise. The object of the second invention is;to improve the 
means of protecting trunk casters from Injury ; and It consists In securing 
the cup, ln which the caster ball Is placed and customarlly reVOlves, in a 
cavity formed In the bottom of the trunk, by means of tongues or clips 
atruck up from the sheet metal, llning said cavity. The third Invention con­
aists ln the arrangement ofa series of friction balls in a casing on and above 
the stand and between 8ald stand and the cap or socket that Is applled to 
the furniture leg, the construction being such that the friction Is greatly 
reduced and the caster v;heel made to readlly turn and conform to the mo. 
tion of the piece of furniture moved. 

Improved Moth Trap for Bee Hivea. 
Leroy Gates, Pleasant H!11, Mo.-Thi. Inventio!1 consists In a new con· 

struction ot moth box or trap. The base is attached to the brood chamber 
by hooks. The top of the moth trap forms the llghting shelf or platform 
for the bees, directly beneath which are the moth entrances. Inclined 
planes are arranged down which the motha sUde to the cer.ter, which center is 
provided with a removable pan containing water or other llquid, or a sUde, 
or both, by means of which the moths are destroyed. The comh cuttings 
from the brood chamber pass down through an orillce In the top into the 
moth trap. The bottom of the brood chamber has an orlllce of slm. 
liar size covered with wire gauze, to prevent millers reaching the upper 
chamber of the hive. The comb frames 8tand vertically and sUrie In from 
the rear on raised wires. Each frame nas a groove in its bottom to receive 
the wire, and on top a projecting wire at each end. At one end the wire en ­
ters the front of the hive ; at the other end It receives a hinged strap of 
Iron, which is perforated for each wire. The frames are held in a vertical 
pOSition by this means. 

Improved Basket. 
W!1llam C. Higgins. North Blandford, Mass.-The object of thl. invention 

Is to furn ish a strong and durable basket-one which, whlle being elastic 
and yielding, will retain it. shapp. and still be llght and handy to use. The 
body of an ordinary basket Is of any desired size and form. The outer 
stays extend across the bottom and to the top of the basket. The Inner 
and outer stays are arranged opposite each other, and arc, consequently, 
equal In number, and riveted lIrmly together through the basket. A cen · 
tml band paases around and another band Is placed near the bottom of the 
device . These bands are within the outer stays, and are conllned by a nut 
at each IDtersection. The hasket rim consists of three horizontal thick. 
nesses, and Is .ecurely nalled or riveted to the vertical stays of the basket. 
A sectional band lIlls the space between the outer vertlcal .tays, and gives 
a smooth lInlsh to the top of the rim. A foundation cr08s ls lItted over and 
riveted through the atays, and hand holes are arranged on oppOSite aides of 
the baaket. 

Improved Railroad Rail. 
H. Gates Angle, Chicago, Il1 .-Thls Invention is an improvement In the 

class of ralls fonned of wooden stringers or timbers, and metal angle plates 
applied thereto. Wood stringers or sleepers are to be arranged along the 
ties, Bnd butted together end to end to sUPPilrt the ralls .  These stringers 
are rounded at their upper Jnner corner. Angle bar shaped raUs are sup· 
ported on these stringers, the part which 10 thick and strong being on thc 
top to receive the treads of the wheels, and the part which Is thin and light 
being arranged on the inside of the stringer to receive t'le lateral thrust of 
the lIanges, and also to sustain the weight of the train. The corner Is 
rounded to correspond to t he shape of the tread of a car wheel . A strength· 
ening rib is formed along the lower edge to prevent the breaking laterally 
by the vertical strain. A IIp is turned down on the outer edge and forced 
into the top of the stringer when the rall is laid, to hold It against working 
off laterally and In ca.e the bolts work loose ; also, to act In conjunction 
with the bolts for holding them on the stringers. A strong lIat plate is let 
into the top of the strlngers llush with the surface where the ralls meet to 
prevent the ends from being forced Into the wood as they would other· 
wise be. 

Improvell Machine for Turninll' Bags. 
Joseph Martin, New York city.-Thls invention has for Its object to fur­

nish an Improved machine for turning bags after they have been sewn, and 
which shall be so constructed as to take the bag after It has been turned 
and deUver It In a pile upon the platform or table of the machine. To the 
forward part of the table and platform of the machine are attached two 
uprights, In the inner sides of which, near thclr forward edges, arc formed 
grooves to serve as a way for a frame to move up and down in. To the 
platform between the uprights are attached two other uprights to receive 
the bags to be turned. To the upper ends of the arms are pivoted friction 
wheels to diminish the Ir!etlon 8S the bags are drawn over said anns In be· 
Ing turned. The receiving arms are adjRstably attach ed to the platform, 
so that they may be moved toward or from each other, as may be desired, to 
adjust them according to the width of the bag to be turned .  Upon the 
outer edges of the upper parts of the arms are formed Inclines which , as 
the bag is turned and the lower parts of the arms pass below the offset of 
the re."elv�ng arms, force apart or spread the lowcr ends of the said arms 
spreading out the bag. The tapes pass around the guide rollers and deUver 
the bag Upon the lIy; the lingers of which enter the spaces between the 
tapes as they pass from roller to roller. The lIy is operated to deposit 
the bag upon the platform by a coiled spring. 

Improved Wheel for Vehicles. 
Michael McNalley, Houston, Texas.-The invention con.lsto ln a one piece 

attachment for wooden hubs. The wooden hub being turned larger In the 
middle, and the grooves for the bars being cut, a double band is driven on 
the center of the hnb. so that lIanges inclose the spoke mortises and support 
the spokes as they arc driYen, likewise preventing the wood from checking. 
Thus, whlle the spoke ten�ns wlll be in contact with the wood, the latter 
will be supported and strengthened by bars, so that rlgid\t.y of the spokes 
and durablUty of their SOCkets or mortises w!11 be attained. The shoulders 
of the spokes rest both on the wood and metal bars, thereby Insuring a lIrm 
and enduring yet measurably elastic support. 

ImpI'oved Lubricatinll' Uompound. 
Ethan A. Tonner, St. Louis, Mo.-The object of this Invention Is to fur· 

nish a lubricant for car axlcs and other purposes, which consists of tallow, 
oll, Tripoli, and lamp black. These Ingredients nre thoroughly mixed to­
gether after the tallow is reduced to a Uquid state by the application of heat. 
The Trlpoll and lamp black poUsh the journal, while the tallow and oll lu· 
bricate it. 

Improved Fnl'nace Block Press. 
Alfred Hall, Perth Amboy, N. J.-The object In this Invention is to vary 

the form of the block by means of a single pair of adjustable plungers in a 
single mold, and to so arrange the machine or press that the labor wlll be 
greatly diminished and the blocks be pressed in a more complete and work· 
manllke manner. The Invention consists In adjustable plungers and change· 
able bearing presser knobs. The movement of the ]Jresser bars Is Slight, 
but powerfu1 . The pres,ure Is given at each edge of the block, and, while 
the thickness Is governed by the depth of the mold, the edges are made to 
conform to the position of the plungers. After the block Js pressed It Is 
shoved trom the mold by moving up a plunger, and is taken from the plat· 
form by hand, when another block is placed UllOn the platform, and the op· 
eration Is repeated. The press is operated by two men-one to each pair of 
levers-who put on and take otl· the blocks . 

hnprovc(l Bee Hive. 
Amos Deweese, Oak 1\111]s, Kans8s.-This invention i3 an improvement in 

the c]as8 of devices or apparatus for closing the entrances of a serIes of 
hives simultaneously. The improvement, conaists, first, in arranging the 
slfding bar, which connects the entra.nce gates ot' the several hIves, so 8S to 
stand in the place of the usual allghtlng board ; and, Becond, in a pecullar 
manner of providing the gates with wire gauze ventilators, whereby, when 
the bee entrances arc elosed, air may be admitted. 

Improved Harvester. 
Richard A. Roberts, SaUsbury, Mo.-This invention has for Its object to 

Improve the construction of an improved harvester dropper for whlch,let. ters patent No . 128,564 were granted to the same Inventor July 2, 1872. The 
linger bar which Is hinged or jointed Is secured to the I<rain divider, and the 
bar Is supported at or ncar its hinge by a shoe. The Inner end or the bar Is 
connected with the frame of the machine. The platform upon which the 
grain falls Is formed of a l1umber of pairs of parallel slats. The outer ends 
of the slats arc secured to the grain divider, and their Inner ends are con· 
nected with and supported by bars or a framework attached to the fram ... 
work of the harvester. To belts are attached teeth, prongs, or lingers of 
such a length as to pass through the slots between the slats nnd rise above 
said slats su1l1clently to take hold of the cut grain and carry it across the 
platform and np the IncUned part of said platform to the dropper. Curved 
arms, when lowered, receive thc grain and detain It whlle the dropper Is be· 
ing operated to drop the gavel to the ground. 

Improved Washinlr Machine. 
W!11iam E. 11!11egan, McKinney, Texas.-This Invention hBS for its object 

to furnish an Improved washing machine which shall wash the clothes 
quickly and thoroughly, and without Injuring them. In using this machine 
a lever Is ralBed to bring thc rubber block to the upper part of til. e wash 
board ; a ]Jart of the clothes which have been previously .oaped and placed 
in the water in the box i. drawn up and spread over the lower part of the 
washboard. The lever is then moved up and down, which.moves the rub· 
ber up and down upon the w.Bhboard untll the said portion of the clotheB 
Is waShed clean, a bucket, each time the lever Is raised, bringing up water 
from the lower part of the box to wet the clothcB whlle being operated 
upon. 

Improved Wardrobe Bedstead. 
Richard W. Frost, New York city.-The Invention consists in the Improve. 

ment of wardrobe bedsteads. The case for InclOSing the bed Is constructed 
in the form of a bureau, and has a drawer In the ' upper part, and a detacha' 
able front below, which closes the entrance to the space for Inclosing the 
bed. The mattress iB hinged to the bottom of the case and is dlylded at the 
middle longitudinally In two sections In order to fold short. The sectiono 
aro hinged together. The legs may be hinged to the mattress frame to fold 
down lIat on the bottom when thc bed Is folded up, and have appUances for 
bracing thcm wilen supporting the bed. When folded up, the parts will be 
aecured by hooks and eyes. 

Improved Scarf Rinll'. 
John Haack, Hoboken, N. J., and Salntemme Dlolot, New York city.-The 

object of this invcntion is to supply a scarf ring which, in a neat and e1l1-
elent manner, attaches and closes oecurely to the Bcarf or other objcct . The 
invention consists of a broad band, round, oval, or otherwise, w1th a. buckle 
hinged to it,whlch supports a hook·Uke pin entering, through a perforation, 
to the Interior of the ring, and piercing the article to which It Is appUed, 
adhering securely thereto. 

Improved Blllekinll' Brush. 
Charles W. Maguire, Brooklyn, N. Y.-The object of this Invention Js to 

strengthen and render more durable thc brush used for blacking boots and 
Ahoes, and It consists In a blacking brusll haVing the SUPIJly brUSh, pollsher, 
and handle jointed together by dovetail tongue and groove, lnstead of being 
attached by screwl as ordinarily. 

Improved Horse Hay Rake. 
Richard B.  Sheldon, Canastota, N. Y.-This invention has for its object to 

furnish an Improved sulky or riding horse hay rake, which shall be so con· 
structed that It may be readily controlled by the operator. The Invention 
consists in the pivoted pawls, In combinntion with the ratchet wheels 
attached to the hubs of the drive wheels, auf\ with the axle of a horse hay 
rake : in the hinged form of the semlclrcular T grooved piece. and In a semi· 
circular T tlanged piece, In combinatloI> with the axle aud thllls of a horse 
hay rake, In order that the weight will always be dirQctly over the axi. of 
the axle, whatever may be the position of the operating parts of the 
machine : In arrangements to throw said pawls iut 0 gear witll the ,'atehet 
wheels : and also devices to throw said pawls out of gear with the mtehet 
wheels of the drivewheels automatically. The former pawl mechanism 
projects the pawls into contact with the ratchet wheels, so that the rcvolu· 
tlon of the wheels may raiBe the rake teeth to dump the load. The latter, 
withdrawing the pawls from the ratchet wheels, allows the teeth to drop to 
the ground from their own w�lght. By Ruitable arrangements, by preSSing 
downward and forward upon the upper end c>f a lever, the rake tecth w!11 
be held down lIrmly to their wark . By moving the upper end of the lever to 
the rearward and pressing It downward, the teeth w!11 be raised from the 
grou!lci for convenience In passing over any obstruction. A button may be 
turned to hold the teeth away from the ground for convenience In passing 
from place to place . 
Improvement in the Mannfacture of Travelillir Ball' Frames. 

James B. Blakslee and Charles F. Blakslee, St. l'etersburg, Pa.-For mak· 
Ing the sheet metal angle bars compriSing the frames for thc top and ends 
of traveUng bags, the Inventors propose to take a lIat .trip of metal of the 
length required and wide enough for the two bars of a bag, and lIrst puncl> 
the holes for scwlng the cloth or leather portlonB of the bags to them, and 
shape the ends for the blanks of the hinges, to be subsequently completed 
for Jointing the ends of the frames together. The strips are then bent iuto 
proper form by dies which are male and fomale, in the form of right anll'led 
blocks with beveled Sides, each succeeding set uBed being more acute In the 
angles of the beveled sides than the preceding set. 

Improved Rotary Printillir Press. 
Calvert B. Cottrell. Westerly, R. I.-In continuously revolving cylluder 

printing presses, there Is considerable Inaccuracy in the registering of the 
sheets on the cyUnder. The di1l1culty 1< O\;! :lg to the high .peed of the 
gripers when they close upon the paller, which fs at rest, the gripers 
being on the cyUnder and revolving with it. ond the paper lying 01. the table, 
which causes the gripers to sUp a llttle on the paper whlle closing upon it 
and before seizing It with su1l1clent force to overcome the vi., inertia anel 
'et It In motion. This sUp page varies with every variation of the spced of 
the cyUnder ; also, with dillerent conditions of the papcr and by other 
causes. It Is proposed to overcomc the di1l1culty by having the gripers ceasc 
to revolve with the cyUnder at or before the taking of the paper and be at 
rest, or nearly so, relatively to the cyUnder willie closing upon the paper, 
and also be gaged relatively to the paper at the same time by the Instru· 
mentaUty of a device independent of the cyUnder, but In such relation to 
the table whereon the sheets of paper arc presented to the gripers that the 
I.tter will always come to the paper cxactly the same, Irrespective of thc 
speed of the cylinder. To this end, the gripers swing or sUde or otherwise 
move forward on the cyllnder just before coming to the place lor taking the 
paper-say at the time of discharging or releasing the printed sheet-so a8 
to gain time for a sUght period of rest, and then lIy back against the afore· 
said gage or stop, and rest whlle closing upon the paper, thereby enabUng 
them to gripe It lIrmly and securely, and always in the s.me relation to the 
table before being set in motion with the cyUnder again. 
Improved Combined Burean, Wasil Stand, and Vlnl'drobe. 
Thomas 'V. 'Moore. New York cUy, aSSignor to Fannie N. Moore, of same 

place.-This invention consists of an upright wood case, divided , erticaBy 
In two prinCipal compartmcnts, one of which Is devoted to the purposes of a 
wash st.nd in the lower part and a bureau in the upper part, and the other 
is, by preference, devoted to the purposes of a wardrobe, but may have 
drawers inatead. The wash stnnd part Is providcd with sunports for the 
wash bowl and the soap dish, which swing out from dnder the drawcrs 
above when a door which incloses the front fs opened ; also, with speclal 
places for the other articles of cro�kery ware app(�rta. ln l llg to a dressing 
room. A door is also provided for the wardrobe whcu used as such. The 
object is to combine either two or three of the princip&.l Bl't lcles of the fur .. 
niture of a room in one, so as to economize apace and. cxpent;c. 

Improve,l Rock Drillinll' lliachine. 
Ferdinand Johnson, Toledo, Ohio.-1'he object of this invention is to con· 

struct a drm for boring for water r.r Oil, which, by a rapid succcssion of 
strokes and turns, accompliBhes quick and effective work, and which may 
be easlly raised and lowered as the exigencies of the work require it. The 
invention consists, mainly, in a spring lever connccl.(on of the drill, which 
imparts a strong force to the same In connectioa with grooved rollers with 
a sUde arrangement for the purpose of lIfting and guiding the d.-m. 

Improved Gun Lock. 
Walter J. MOlTis, New York city.-This InYentlon consist. of improve 

ments in pistols and other small arms which have or arc intended to have 
the hammer working behin'l the b.-eech of thc barrel or recoil block and 
between the sides of the lock or sided of t;,e feed arms. Tl)e Invention com· 
prises a cover, over the 10ck and the opening in the breech block through 
wl1ich the lIr1ng point enters, to intercept any object that might fall Into 
the lock or Into the opening in the breoch block, and a device on the ham · 
mer for throwing 011 any objects lodglng on the cover. To stop the ham· 
mer after It has penetrated the priming .. t thc right point, and to protect 
the lIring point from wedging In or shiking aga:nst the walls of the opening 
through the recoil bleck, the hammer is made inBidc of the lock, su that 
when it has moved forward as far as it Is intended to go it wm be st.opped 
by a point or pOints which are provided in It or on thc lower, middle, and 
rear parts of the recoil block . 

Improved Feeder and Filter for Boilers. 
John G. Fulton, Toledo, Ohio.-The object of this invention Is to exclude 

from steam boilers all those impurities that arc usually contained In the 
feed watcr suppUed to them. The Invention conSists, more particularly, In 
the arrangement, withIn tanks that cO?'tain the feed water, of a flexible 
Illece of pipe which Is connected with 1I0ats that hold the end of said pipe 
in the up;>er and therefore purer part of the water contained within said 
tanks, 80 that the water lIowing through such lIexlble pipes luto the boiler 
w!11 be comparatively pure, Inasmuch as the sediment scttled withIn such 
tanks will not be allowed to enter the pipes. The Invention also consist8 
In the arrangement of stirring devices within such tankS, for agitating and 
stirring the sediment that w!1l settlc on the bottom of the tanks, so that 
such sediment w!1l run out when the necessary cock Is opened to discharge 
the accumulated Impurities. 

Improved Thill CoupUnll'. 
John Martin, Henry City, Il1 .-The Invention consists in a thill coupling 

which Is a simple coulltersunk jaw coupling with the horizontal bolt pass· 
ing through, so that when it wears loose the sUghteat turn of the bolt nut 
makes the coupling tight and lIrm. 

Improved Oiler. 
Cyrus E. Grandy and Ziba B. Grandy, Stafford Spring., Conn., aLsignors to 

themselvel and W!1llam D. Heald, of same place.-This Invention consist a 
of an 011 ves!el Into which _'xtends a tube. Within the tube Is a second 
tube, the lower end of which Is Closed. The lIrst tube has orillces made in 
It, near the point of its junction with and Inside the vessel . The Inner tube 
sUding within Is arranged In connection with a lever and .prlng so that it 
may be operated from without to open and close said orlllceo and so to allow 
or prevent the escape of 011 from the spout. 

Improved Strap fo1' Street Cars. 
Mahlon Warne, Philadelphia, Pa.-The object of this Invention 18 to fur· 

nish an improved form of hand support for passenger! whO arc compelled 
to stand in street or other railway cars or omnibuse., so constructed that It 
shal1 also serve as an advertising medium ; and It consists In a metal1!c 
frame (Incidentally adapted forcontalnlngadvertiselnents) suspended from 
the hand ran by a swivel connection, and in a hand strap attached thereto .  
The frame I s  s o  con.tructed that the cards o r  advertisements can b e  read· 
l1y changed from time to time, as may be found necessary, 
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�u�iut�� aud fl,tr�O'ual. 
Tht Charlfe.ror lnstr'lon undtr "'18 Iitad l8 81 a Line. 

Wanted-The address of parties who can 
make IIrst class small Iron cas LIngs and do Galvanizing. 
Address C. L. T . ,  P. O. Box '7'73, New York. 

Abbe's Bolt Headering Machines, latest and 
best. For cuts, prices and terms, address S. C. Forsalth 
& Co., Manchcster, N. H. 

The Ellis Vapor En/rines,with late improve­
ments, manufactured by Ilasklns Machine Company, 
Fltchbnrg, Mass. 

Patent for Sale-Folding, Extension, and 
all other Tables. Address J. Quevedo, l555 Dean Street, 
Brooklyn, N. Y. _ 

Gear, Boston, Mass., sells Improved Me­
chanical Contrivances. 

Among the matters now stirring the minds 
of the people Is the new method of Cnrlng Rupture. The 
Elastic Truss retains the ruptnre absolutely, ln spite of 
the most vlol{nt exercIse ; Is worn with ease and com· 
fort ulght aud day, and not taken off at all till a cure Is 
reached. Seut by mall cverywhere by The Elastic Truss 
Co., N o .  68S Broadway, New York CI ty, who send Circu­
lars free on appllcatlon.-N. Y. Independent, April 
17th, 187S. 

Wanted-Engagement as Foreman or Su­
perintendent In Machine � o rks by a thorongh practical 
engIneer and draughtsman :  large experIence home and 
West Indies In desIgning and ercctlng general maChI­
nery, Incline Railways, aut'lc cut off and pumpIng en· 
gInes, Sugar ,I: llls and BOilers. Address Orosco C. WOOl­
ion, Mount "emon. Ohio . 

For the best and cheapest small portable En­
gllle III market,audress Petrr Walrath, Chlttenango,N .Y. 

For Circular Saw Mills, with friction feed 
works, and Statlollary Engines, addreas Wm. P. Duncan, 
Bellefonte, Pa. 

Shortt's Patent Couplings, Pulleys, Hang­
ers and Shafting a SpecIalty. <Jrders promptly IIl1eit. 
Circulars free. Address Shortt Mf'g C o . ,  C . rthage, N.Y. 

Machine Shop for Sale-For particulars, 
address The Abbott M'f'g Co., Seneca Fall., N. Y. 

New England Band Saw Machines, cheapest 
and best, ol.ly tl87. For descriptive cuts, address B. C .  
Forsalth & Co., Manchester, N. H .  

Buy Geg.r's Improved -Balanced Jig Saw, 
Boston, Mass: 

Children can bind grain-Sheaf binder and 
bag·tlc rights for sale. Adaress Patent,P.0. Box 4998,N.Y. 

A young man of extended business expe­
rience, who has been manager of a manufacturing busi­
ness for years, would like an engageme'nt where euergy 
ana strict attention would be appreCiated. Is familiar 
with mauagement of men and care of horses. Has had 
experience with DlBchlnery, and, when necessary, can 
run an engine, make a stone boat or keep a set of books . 
Can furnish very hlihest tcstlmonlals as to character 
and ablJlt.y. Plea.e address Walter Warlng,Brooklyn,N.Y. 

Grain, Paint, Ink, Spice and Drug Mills. 
Ross Bro's, 85 First Street, Wflllamsburgh, N. Y. 

For Sale-A complete set of Blanchard's 
Pat . Plow Handle Machmery, In perfect order. G. D .  
Clute, Waterloo, N.Y. 

Drawings,Models,Machines-All kinds made 
to order. Towle & Unger Mf'g CO., 80 Cortiandt St., N.Y. 

A Rare Opportunity is offered to Manufac­
tnrers of Agricultural Implement., to purcnase the Pat· 
ent and a complete Set of Patterns, lncludlng Power and 
Jack,for a Small Threshing Machine, with Eighteen Ma­
chines complet�d and ready for work. For particulars, 
address Manslleld Machine Works, Manslleld, Ohio. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 
Hydrofluoric Acid, for Etching Glass and 

many other purposes. We are the largest makers In this 
country. Quality gnaranteed. by L. & J. W. Feucht­
wanger, 55 Cedar Street, New York. 

Cheap Wood-Working Machinery. Address 
M. B. Cocnran & Co., Pittsburgh, Pa. 

Wood workmen-Ask your Bookseller for 
RIchards' Operator's Hand Book of Wood Machinery. 
65 Cl!ts. Only $1.50. 

Standard Sprin� Steel Machinist's Rules, 
manufactured by The :star Tool Co., MIddletown, Conn . ,  
the only company that can graduate on spring steel. 
Every Rule warranted. C .  W. Sweetland, Seiling Agent, 
IU Washington Street, Boston, Mas •.  

Agents' names wanted. Wendell & Fran­
cis, 486 Walnut Street, Philadelphia, Pa . 

Wanted-The address of parties who will 
oontract to cut gas retort carbon Into blocks 5 Ins. long, 
� Ins. WIde, and l4 of an In. thick. Address, stating 
price per thousand, Lcclanchc Battery Co., No . 40 West 
18th Street, New York. 

Shaw's Planer Bar-For Shop, County, and 
State Rights, apply to T. Shaw, 91SRldge Av., Phlla., Pa . 

Hammer Dies and Heads, strong and dura­
ble, cast to older by Pittsburgh Steel Casting Co. All 
work warranted. 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn . 

Royalty - Manufacturers and Inventors, 
have your Machinery, &e., made In the west for westcrn 
use . Extra Inducements offered by Doty Manufactnrlng 
Company, JaneSVille, Wis . 

Stave & Shingle Machinery. T.R.Bailey &Vail. 
Monitor Leather Belting you can always 

rely on. Send for Circular. C.W.Arny,SOl Cherry st.,Phlla. 
3 Winn's Pat. Improved Portable Stearn 

Brick Machines. Averages 40 m per day. Fully guaran­
teed. For sale cheap. John Cooper Engine Mannfac. 
turing Company, Mount Vernon, Ohio. 

Oxide of Manganese, best quality, for Steel 
and Glass Makers, Patent Drycr., atc. We are IIrst hands 
for this article .  Supply any quantity at lowest rates. 
L. & J. W. Feuchtwanger, 55 Cedar Street, New York. 

Water Glass, Soluble Glass and Silicates 
Soda and Potash-for ArtIllclal Stone and Cements-lire, 
water, damp and mildew proof. Manufactured by L. & 
J. W. Feuchtwanger, 55 Cedar Street, New York. 

Buy First & Pryibil's Bandsaw machines, 
which are more used than any other In the country. 
Alao, Shafting and Pullcys a specialty. 461 W. 40th St., 
New York City. 

Diamond Carbon, of all sizes and shapes, fur­
nlshedfor prllllng rock,sawlng stone, and turn1ng emery 
wheels or other hard substances, also Glazier'S Dla . 
monds, by John Dickinson, 64 Nassau St., New York. 

Hand Fire Engines, Price $300 to $2,000. 
Also, over 8IlO dltrerent Style Pumps for Tanners, Paper 
Mills, and Fire l'urposes. Address Rumsey & Co., Sen. 
eca Falls, N . Y., U. S. A. 

The Best Smutter and Separator Combined 
n America. Address M. Deal & Co., BucyruI, Ohio. 

Boring Machine for Pulleys-no limit to 
capacltV. T. R. Bailey & Vall, Locl<port, N. Y. 

J titufifit .!tutritau. 
Damper Regulators and Gage Cocks-For 

the best, address '}dumll & Keizer, Baltimore, Md. 
Brown's Coalyard Quarry & Contractors' Ap­

paratus for hoisting and conveylngmaterlal by Iron cabre, 
W.D.Andrews & Bro. 414 Wuterst.N. Y. 

The Berryman Heater and Regulator for 
Steam Boilers-No one ustng Steam Boilers can allord to 
be without them. I. B. Davis & Co. 

Circular Saw Mills,with Lane's Patent Sets; 
more than 1200 In operation. Send for descriptive pam. 
phlet and price \1st. Lane, Pitkin & Brock, Montpe­
lier, Vermont. 

Tree Prunera and Saw Mill Tools, improve­
ments. Send for Circulars. G.A.Prescott,Sandy HIII, N.Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a ra .. ge of over two miles. These arms 
are Indispensable In modern warfare. 

Stearn Fire Engines,R.J.Gould,Newark,N.J. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

40 different Bandsaw machines, 60 turning 
and Improved oval lathe., shaping, carving and moula. 
Ing machinery, for sale by First & Prylbll, 461 W. 4Oth 
St., New York City. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & W1JJlams, cor. of Plymouth & Jay,Brooklyn,N.Y. 
Gauge Lathe for Cabinet and all kinds of han­

dl.s. Shaping Machine for Woodworking. T. R. Bailey 
& Vall. 

To Let-For Manufacturing . purposes-a 
brick building 126x50. with Water power 86 H.l'. day and 
night on Morris Can i! and Midland R . B. , and but a short 
distance from thc D. L.  & W. and Eric R.R. Address 
Box 6704, New York Post 01llce. 

Shafting and Pulleys a specialty. Small or­
ders IIlled on as-goo(1 terms 88 large. D. FrIsbie & Co., 
New Haven, CODD .. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
The Berryman Manuf. Co. make a specialty 

of the economy and safety In working Steam Boilers. 1. 
B. Davis & Co., Hartford, Cenn. 

Minina-, Wrecking, Pumping, Drainage, or 
Irrlgatlng'liachlnery, for sale or rent. See advertisement, 
Andrew's Patent, Inside rage. 

Hydraulic Presses and Jacks, new and sec­
ond hand. E. Lyon, 470 Grand Street, New York. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chuck. and 
DrillS, PrIce . List free. Goodnow & Wlghtman, 28  Com· 
hili, Boston, Mass. 

The Berryman Steam Trap excels all others. 
Tbe best Is always the cheapest. Addre"s 1. B. Davis & 
Co., Hartford. Conn. 

Absolutely the best protection against Fire 
-Babcock Extlngulsher. If. W. Farwell, llecretary, 101 
Broadway, New York. 

For Solid Wrou/rht-iron Beams, etc., see ad­
vertisement. Address1rnlon It on Mills, Plttsburgh, l'a., 
for lithograph, etc. 

A Superior Printing Tele!!Taph Instrument 
(the Selden Patent) , for prIvate an'a short lines-awarded 
the First Premium (a Sliver Medal) at Cincinnati Expo­
sition, 1872, for " Best Telegraph Instrument for private 
use "-Is ollered for sale by the Mercht's M'f'g and Con· 
structlon Co., i50 Broad St .. New York. P. O. Box 6865. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tlres.Address D. D. Williamson, 82 Broad­
way, N. Y., or Box 1809. 

Parties desirina- Stearn Machinery for quar­
rying stone, address S'team Stone Cutter Co.,Rutland,Vt. 

Nickel Salts and Ammonia, especially man­
ufactured for Nickel Platlnll', also " Anoues," by L. & J. 
W. Feuchtwanger, 55 Cedar Street, New York. 

S. asks for the best mode of preparing 
caustic Iye, for soap making, from soda ash. 

F. E. H. asks for the best means of clean­
Ing light kid gloves. 

A. R. asks : What can be mixed with clay 
that will harden It, without using lire ? 

F. D. H. asks : How can I make good liquid 
stains to Imitate black walnut and oak ? 

A. H. G. asks : How can I stereotype from 
wood cuts ? What Is used for molds and hOW Is the 
metal poured so that aU the lines will be perfect ? 

W. H. H. asks : How can I make a water­
proof tarpaulin cover to throw over a wagon In case of 
an unexpected shower ? 

H. D. T. asks what kind of varnish is best 
for transferring prints on to wood ? Can colored prints 
with their various colors be transferred to hard woo d ?  

S.  asks : Why will a piece of cold iron cov­
ered with grease remain at the bottom of a kettle full 
of melted Iron, while a piece that Is not greased 11'111 rise 
to the top ? 

A. A. asks : Is it safe to carry a pressure of 
20 Ibs. to the square Inch In .. boiler weU made of t·16 
Inch copper, the dimensions of the bOiler being 12 Inch­
es long x 6 Inches diameter ? 

E. H. R. says : I have just finished building 
a brick kiln, and I would like to know what degree of 
heat It will require to dry lumber, such as lloorlng, etc . ,  
I n  the shortest possible time without Injuring I t  ? 

R. B. says : I want to paint an engine. There 
Is a good deal of grease on It, and 1 want to know : 1. 
How I can get It off best ? 2.  What kind of paint Is best· 
to stay on where It Is hot ? What kind of paint Is used 
to make new englne s l ook gl o ssy ? 

J. P. H. asks for a practical plan for boring 
or scraping out the cylinder of a portable engine, with­
out detaching It from the boiler. " Cannot scrapers be 
set In a wooden shaft and on paper backing to raise them 
to their work, the shaft being turned to lit the cylinder, 
which Is of 6� Inches diameter ? 

J. M. asks : What is the cause that we can­
not keep the wings on a blower which we nse for clean · 
Ing grain ? It Is a suction blower, 1 foot diameter x 8 
Inches high, and It runs at 1,600 revolutions per minute. 
It ls made thus : All( Inch Iron shaft wIth a block of wood 
S Inches square. The wlnp are of heavy sheet Iron, 
nailed on to the block ; and they tear off the nail heads. 
If we put them on with screws, the screws break off 
close to the wood .  

G. W. K. says : I have a number of heavy 
muslin or canvas coverings which .. re made waterproof 
by being saturateu with boiled linseed 011. The trouble Is 
that when they are folded and packed awaY,theystick to-I 
gether PO tightly that It requires the strength of severa 

men to puU them apart. What can be put on and mixed 
with the 011 til prevent sticking and yet keep them soft 
enough to bear folding without Injury ? Is there any­
thing that Is cheaper and better than the 011 ? 

W. & Co. ask : Can any of your correspon­
dents give us a recipe by which we can make a shIngle 
roof IIreproof ? The roof Is felt, composition, and sand ; 
It has been on for 5 yeara and Is so much bother to keep 
tight that we have to put on a new roof.and would much 
prefer shingles provided we can make them so that the 
danger from lire Is not Increased. We propose pomtlng 
or dipping the shingles before they are laid. 

C. J. H. asks : What is the best thin/r to do 
to work an 011 deposit most advantageously ? 'The fol­
lowlng are the circumstances : The bore shows about 10 
feet of soli, then from 7 to 15 feet of sand saturated with 
petroleum, then varlou. strata of gravel, sand, clay, each 
wltb more or less petroleum, going down to a depth of 
120 feet. From this, down to 980 feet, the gravel, sand, 
and clay continue. The sand yields on distillation about 
SO gaUons, and, from the bore , a barrel or so of 011 Is 
pnmped dally. Shou:d the bore be continued? Would 
I be practicable to mine the chalk where there Is so 
much gas ? The chalk samples yield from SO' 0 85 gaUons 
superior 011. The chalk 011 at 60° Fah. showed 822, but 
contains very little tarry matter. After once running, 
the gravity was 905, and the analYSis showed : Burning 
011 at 000, gravity 822, 28'S per cent. Heavy (blue) Oil, 
gravity 918, 68' 2  per cent. Solid para1lln, a trace. Loss 
on rellnlng, 2'5 ; by acids and alkalles,8'5 ; by distillation, 
2'5. 

H. S. will find full directions for makin/r 
Alaska scenery on p. 128, vol . 28.-C. C. can work out hi8 
problem by foUowlng the Instruction on p. 257, vol. 29. 

THE BOUNDARY LINE BETWEEN ARITHME­
TIO ANn ALGEBIIA.-There are many problems which can 
be solved as well by the arithmetical as by the a1gebrslc 
method ; but there are others which, although they appear 

to consist of conditions belonging simply to the field of arith­
metic, require for their solution the algebrslc mode of ca\IIng 
the unknown quantity by some sign, say "', and treating the 
resulting expression after the regular rules taught by alge­
bra ; then the solution, which otherwise Is highly intricate, 
becomes a work of mere manipulation of signs. A problem 

of this kind was recently sent us by a correspondent of Cam­
bria, Wis., who ststes that some persons claim that It Is ut­
terly Insoluble, while others think that there Is a solution, If 
only they could find It ;  he says further that the Normal 

School at Oshkosh cannot solve it, meaning, we prcsume, 
that some of the students were unable to do so. The ques­
tion Is this :  .. A merchant has two grades of wheat with 2lS 
cents di1ference In their value ; a customer buys ono·dollar's 
worth of each grade, mb:es them, and finds that he has ex­
actly two bushels of the mixtures. At what rate per bushel 

did he pay for each grade 1" Tbe following Is the solntlon : 
Call the price per bushel of tho cheapest wheat ", cents, then 
that of the better quality Is ",+25 cents, which, when ex-

pressed In dollars Is � and 
",+25 �f a dollar. As now 

100 100 
the quantities obtained for the same amount of money are 
In an Inve,..., ratio of the price, the relative quantities of 
wheat which the customer buys for one dollar:each will be 

100 and�, and 88 the two quantities are ststed to be 
'" ",+2lS 

2 busheis, we have the equation 100 +_1�=2. Bringing 
'" ",+21> 

these two fractions under the same denominator, by mul­

tiplying nUmCl'Btor and denominator of the fh .. t by ",+2lS 

and of the second by "', we obtain lOO"'+�5OO +-�+-2� = 2 
",'+2 ", '" �'" 

200",+2500 2. Multiplying each term of this equation 
"" +25'" 

by "" +2:;"', we obtain : 200",+2lSOO=2",'+1>O", ; divide by 2, 
100",+121>O="" +2lS"" or ",'-1:;':=121>0. This reduces the 

whole problem simply to the solution of this equation of the 

second degree, which we do by adding to each number the 

square of the half of75, or 8Ni'= 140G'2lS, which gives ",0 _ 
71>z+jl7·1>'=121>O+1406·2lS=2656·25. The square root of 

this equation Is ",-81'5= 112656'25 =51'114, and ",=51'M+ 
87'1>=89'04 cents, which Is the price of the inferior wheat 

per bushel ; while the better quality costs 89'04+25 or114'04 

cents. We have given the operation here with much more 

detail than I. customary In such solutions, but this Is for 

the bencfit of those not very familiar with such algebrslc 

operations ; for the satlsfuctlon of the same we will now test 

the solution : The amount of whest worth 89'04 cents per 

bushel, which can be had for one dollar or 100 cents, I. evi­

dently equal to -... ��. bushel, and for the samc reason, that 

of114'04 cents Is equal to TH!:'. bushel. If now we bring 

these two fractions under the same denomination we obtain 

i!Ht and lO·TO,\ ; and adding them together, we have �H��� 
bushels, which Is exactly 9 bushels. 

J. asks : Will heat affect the attractive 
power of a permanent magnet ? 2.  Are oxygen and nl 
trogen gases combustible ? Answers : 1.  Heat diminish­
es the attractive power of magnets. 2. Oxygen sup­
ports combustion. Nitrogen does not. 

C. J. C. asks for a process for tempering 
trap springs. " I  want full directions for hardening and 
drawing the temper, and the best method of heating. 
Will a common hlacksmlth's forge answcr, or will a 
Lehlghllre do ?" Answer : Hcat to a bright cherry red, 
either In a furnace, so constructed that they will not 
come In contact with the coal or lIame, which are liable 
to contain sulpDur or other base minerals, or they may 
be heated over a charcoal or coke IIrc . Harden by 
plunging, when hot, Into a bath of pure whale 011 (be 
very careful that It Is not adulterated). To every gallon 
of oil, add 6 lbs. of rOSin, l Ib. beeswax, and 2 lbs. mutton 
tallow, and you may add l Ib. pine pitch. Melt the rosin 
IIrst, then add other Ingredients, and melt together, and 
stir Into the 011 when hot. The vessel containing the 
hardening bath should be surrounded with cold water to 
prevent overheating. Be sure that the springs always 
harden to a silver white, so that a IIle will not cut them. 
After hardening, clean off the loose 011 with line saw 
dust, brushing off that which remains loose. Then draw 
the temper slowly until the oll is all burned offand steps 
smoking. This may be done best In an open wire cylln. 
der over a chRrcoal llre In a sheet Iron furnace, similar 
to that used for roasting peanuts or browning coffee, or 
It may be done In a well constructed hot blast oven, or 
even over a charcoal or coke blaze. Let them cool offln 
the atmosphere. The mixture for hardening can be kept 
up by occasionally adding rOSin, beeswax and tallow. 
The princIple of alway. getting a «ood spring temper Is 
to lIrst get the steel hardened thoroughly, without over· 
heating or lire cracklng.lt ; then, by drawing It down to 

a dead blue, or until the 011 Is burned off. Four yearo 
experience In tempering cavalry sabera Bnd sworda 
taught me thls.-J. E .  E. 

M. P. The idea of propelling canal boats 
by wheels running on the bottom Is very old . 

J. G. asks if there is any machine invented 
for felling large timber trees, which will save the great 
loss consequent upon felling with the common axe, or 
that will perform the work In a shorter time . If so, 
what Is It ? Answer : Several devices for this purpose 
have been pnbllshed In the SOIENTIFIC AxESICAN, and 
some of them Illustrated. 

S. B. E. asks : When did James Watt com­
plete his IIrst engine, and when aud to whom w�s the 
IIrst patent given for a steam Doller ? Auswer : Jame. 
Watt completed and patented his IIrst engine In the 
year 1768-9. PapIn used a steam pre ssure boiler In 1695, 
and Savory patented a steam engine with a pressure 
boiler In 1698. 

H. A. B. asks : What proportion of burnt 
clay should be mixed with quick lime after the lime Is 
slaked, to make good water lime cement ?  Answer : Our 
correspondent should read page 411 of Miller's " Ele. 
ments of Inorganic Chemistry." The subject Is too 
large to be discussed In our columns. 

L. R. asks for further instructions on tem­
pering steel, asking us to select a recipe suite d to hi. 
case. This we are unable to do, as we have no know­
ledge or his requirements. We have lately given much 
space to this subject : and on page 26S of our current 
volume the matter Is discussed at full length. 

W. A. S. says : 1. I enclose a piece of scale 
fr'lm our holler. Will you please tell me of what It IS 
composed, and what I had better use to prevent It ? 2. 
How long ought a stationary boiler to last with careful 
use ? We blow 011 twice a week and clean out twice a 
year. 8. Can you give me a rule for IInding the strcngth 
of any section of malleable casting. or for cast Iron ? 
Which Is the stronger? 4. What Is the cheapest aud 
most convenient article for making cloth or rope lire­
proof ? 5. I have also a little Invention on hand. Is 
there any place In Boston where I can get access to the 
Patent Records, that I may see If I have got anything 
new ? Answers : 1. The scale Is composed of sulphate 
of lime prinCipally, with some magneSia, sand, clay, and 
Iron oxIde, and a little salt. If the Incrustation does 
not collect with considerable rapidity, chl.rlde of bari­
um Is a good preven \Ive of Its depesltlon In this dense 
and hard form. The scaling hammer, properly used, 
where the deposit Is acceSSible, takes It off most effect­
ually and Inexpensively. 2. We bave known steam boil­
ers Of the plain cylindrical clas8 to last thirty years. 
Marine tubular boilers are expected to last 6 or 8 years, 
but sometimes are kept running more than twice that 
length of time. 8. The best cast Iron, such as Is used for 
ordnance, bears a tensile pull of 8O,OOO pounds per square 
Inch, or more. Ordinary metal has about two thirds 
that strength. Malleablelzed cast Iron has a strength of 
from 25,000 up to 45,000 pounds per square Inch according 
t., quality. 4. Tungstate of soda. 5. The Publlc Llbrary. 

M. H. B. says : I have a little engine with a 
cylinder 8 Inches In diameter and 6 Inch stroke ; ought 
It to take about 20 Ibs. of steam to run I t ?  When I take 
hold of the lIy wheel , lt Is about 8S much as I can do to 
turn It with both hands. The boiler is an upright, 6 fee, 
high and 26 Inches In diameter, with 22 two Inch lIues . 
How many horse power would that be ? Is It a good 
Idea to have nothl"g but a thin place In the eccentric rod 
to overcome the up and down motlon ? How long ought 
a boiler and the engine, made as above stated, to last ? 
Answer : The engIne Is dccldedly In need of attention. It 
ought to run, without load, with four or live pounds of 
steam. The eccentric rod Is often so made and answers 
very well on very small engines. A plain boller, well 
taken care of, should last many ycars, and the engine 
much longer than the boiler. Some of James Watt' s en­
glnes arc still at work. 

G. T. R. says : A friend states that an ordi­
nary wooden pump, placed In a well with a tight oaken 
platform, over whlc .. a layer of three feet of yellow clay 
has been tightly tamped, will work perfectly and perma­
nently. I do not believe It will, as the water Is elevated 
by atmospheric pressure, which In this case would be 
partly or wholly removed. Which I s  right ? Answer : 
If the well were mede absolutely air tight, the pump 
would not work. We think It probable that, even where 
arranged as described, su1llclent air would en ter the 
well through the surrounding soil or the top to allow 
of Its operation . 

C. M. D. asks : Is corn a profitable fuel at 
20 cents a bushel, when wood Is t5 per cord, say for a 10 
herse power engine ? Answer : It requires abou� 50 
bushels of com to weigh as much a. a cord of wood ; 40 
will weigh as much as a cord of soft pine. The chem­
Ical constitution of wood and grain Is about the same, 
and they therefore should be of about equal heating 
power, pound for pound. We can therefore conclude 
that, If wood Is worth t5 per cord, a corresponding 
welgbt of grain at 20 cents per bushel would cost t8 
or tl0. Burn your wood and sell your grain. 

I. W. F. asks : Can you inform me how 
they grind old razors, and what the machinery used Is ? 
Answer : By means of fine stones, the l!Iam� 8S other cut­
lery. 

C. W. O. says : In your issue of April 19, 
A. M .  say. : " I  am running a saw mill making 500 revo· 
Intlons per minute ;" and after giving size of mandrel, 
kInd of bOX, etc., he goes on to say that .. the box next to 
the saw runs hot In spite of all efforts" ; in answer to 
which you give a method of lining a box to prevent said 
heating, namely, by putting oiled paper around the jour. 
nal wblle pouring off the Babbitt metal. Now as we are 
running quite a number of saws, large and small, ! should 
like further light on thIs subject. We have at pres.nt a 
i50 lneh saw on a S inch mandrel, making' 825 revolutions 
per mlnute , ln boxes lined precisely as you advise, in 
which It has been running for several months, during 
which time the box next to the saw has not run cool for 
a sIngle day, though the box on the o ther end of the 
mandrel, made In the same way, runs very nearly cold. 
The power for driving the saw Is obtained by a 12 Inch 
belt on a 2Hncb pulley at the side of the last named box. 
Now why does the journal at the end next the saw heat, 
and the one on which the weight, caused by the tension 
of the belt, rests run cool ? The boxes have been re­
lined three or feur tlmeB ln two years, and always with 
the same result. The motion Is steady for 11 hours per 
day, stopping one heur at noon ; and the best of oils are 
used. Answer : Saws unevenly ground or IIled out of 
shape are out of balance ; this will cause the box at the 
saw end of the mandrel to heat. When the saw Is In the 
cut, there Is 1lttle or no weight on the lower part of the 
bOI, unless the belt draws down ward ; or. In other words, 
when the saw teeth are In the cut, the tendency Is to 11ft 
the mandrc.1 and throw the pressure against the cap or 
upper part of the box ; and the pressure of the timber 
against the teeth forces the arbor back against the side 
of the bOX, so that the pressure of th e journal Is con 

© 1873 SCIENTIFIC AMERICAN, INC.



tantly changtng from one position to another. which 
ends to heat the box more than If the pressure were In 

one dlrectlon.-J. E. E. 

W. W. B. sa.ys ; I use small malleable iron 
castings. and would like to make them bright by rolling 
them In what I call a tumbler. I see that others In the 
88me buolness make them very bright ; bnt I am un .. ble 
to get the same " shiue" ou them . Can you tell me how 
to manage It ? Aus·wer : Castings are pOlished by rOlling 
them In barrels with plumbago. 

J. J. B. asks us to inform him as to the 
best .nethod of rendering solid a liquid stove polish . 
Answer : Let It stand In an open vessel until the IIqntd 
evaporates.  

A. W. G. says ; I have a large pile of cin­
der. or scale. such as Is usual1y founil. In rolling mills. 
It comes from under tbe rolls. and Is quite full of small 
particles of Iron. Would not a magnet be tbe best way 
to get the Iron from the cinder ? Where can I obtain a 
cheap magnet ? It should be quite broad. Answer : You 
can obtain magnets at toy stores. As to treatment of 
cinder. to separate Iron therefrom. read the description 
of the Henderson Iron process. heretofore published In 
the SOIENTIFIC AMEBICAN. 

A. J. D. says ; When a very heavy charge 
of powder Is IIred In an ordinary shot gun (very nearly 
all the gun 11"111 stand without exploding). 11"111 all the 
charge burn. or will part of It be dropped at the muzzle 
of the piece wlthont Igniting? Answer : If the charge 
Is excessive. a part of the powder will be burned af ter 
leaving the gun. Where the gun Is short and the charge 
heavy, a part may even escape unburnt ; and, on llrlng 
the gnn over a smooth Of, particularly, a sDowy snrface, 
the grains may oometlmes be seen. The best charge for 
a gun should always be found by trial. and will some­
times be found to be apparently very small. E lcess of 
powder Increases greatly the strain In a gun and Its re­
coil. without any gain. 

F. A. U. asks ; How can a shingle roof be 
kept from leaking around the cblmneys and lines. where 
they are on the side of roof. that Is. not at the comb ? 
Answer : If tbe chimney Is yet to be bUilt. make a pro­
jection of the brickwork. put on a cant board and cant 
the shlng;es up und., the brick projecUon . But to rc­
pair a prcsent chimney. use step lIashlng of painted tin 
or zinc. a piece of·the metal under every course of the 
shingles. turned up against the brick anil. worked Into 
the joints of the briCk work. Put them In as you would 
a lIexible shlugle. letting the bottom of the upper one 
cover tbe top of the lower one. with the woodeh shingle 
continued over It to the chimney ; but drive no nails 
through the metal except at the top of each piece . Fill 
In the joints of the brick with paint skins or putty. 
where the metal enters them. They will enter ou thc 
horizontal joints. only. and Ijreak down at every piece 
like a IIlght of oteps. Tbls method applies to the sides 
of a chimney. where the roof crosses lt at an angle equal 
to the pitch ; but where. as at the top and b ottom. the 
roof meets and leaves the chimney on a Icvcl IInc. ordi­
nary lIashlng will do. running under the shingles and 
turned up and Into the brick work. If the shingles are 
cant.d up against the chimney well on every side. a cap 
lIashlng 11"111 sometimes do. worked Into the joints 
of the brickwork. and lylng down on the top of the 
.hlngles. Tho step lIashlng i. also very good for the 

val1eys of a roof. 

R. H. asks ; What is the differenc� between 
hydraulic and steam pressure ? It there Is any. what 
makes It ? Answer : Tbere Is no difference. so far as 
SImple pressure Is concerned. The effect of testing a 
boiler. with cold water In one cas e and hot In another. 
mav be quite different. however. Hot water. by expand­
Ing the metal. may close up seams and prevent leaks. 
under tests. where cold water might reveal an unclosed 
lap. Hot water will also produce strains due to expan­
sion w:'lch might not exist where a cold water test wa, 
adopted. A cold water test we regard. tberQfore. as the 
best test of the tightness of a bOiler. while hot water 
gtves uS the severest test of Its strength to resist the 
the usual strains of a boiler In uae. 

W. & S. say ; We intend building a wood 
working manufactory . 50x70 feet. this summer.and put In 
a new boiler. engine .  etc. We are at loss to know just 
what to build and buy. and not waste our money. 1. 
The shop will stand on the bank of a river. and all of the 
foundations will rest on solid rock. We have from 25 
to 27 feet of water In the 8prlng freshet. We want to 
put the lower 1I00r 27 feet above the bed of the river. 
and wish to know how tblck the wall ought to be from 
the bottom to the IIrst 1I00r (27 feet high) to stand 
against the high water. We can let the water In or keep 
It out. If we knew what strength \0 build In both CBses. 
The building will be 3 stories and a half above the IIrst 
1I00r. 2. In a wall 50 feet long. 27 feet high. Which would 
atand the most pressure from water. a certain lilumber 
of perch of 8tone laid regularly. or put In the form of 
buttresses every 8 feet or so. making the rest of the wall 
proportionately thinner ? 8 .  We put In steam two years 
ago for power and heating ; we think that we use more 
fuel under our boiler to heat our bulldlng tban we form­
erly did In the air tight coal burning stoves. all the time. 
even when we are not running our engine at all. and 
use live steam. Yet we are told that we can heat by 
steam cheaper t!\an by good stoves and furnaces . We 
want to see It In that light also. Can you put us In the 
way of some satisfactory experience ? 4. Does not the 
additional back pressore cost all the difference between 
using exhaust steam for heating Instead of live steam ? 
We have 8 Inch pipes In our shop . 5. Three weeks ago 
we read In your paper that steam at 120 was economical. 
One of our bOiler makers here thinks that 60 Ibs. gh'es 
more satisfactory results than when used hlgber. and It 
11"111 not cost as much to keep the steam up ; which Is the 
nearest right for a common factory ? Our boiler and 
engtne arc large enough to d) thc work at 60 Ibs . easily. 
Answers : We should build the wall. If In stone. of select­
ed material. paying particular attention to the quality 
of the cement. which shoul d be quite strongly hydraulic. 
.nd should not attempt to carry such a head of water. 
To do so. would necessitate building walls of Similar 
proportions to those of any other dam walls. The thick. 
ness of ba8e would be about 12 feet. Allowing the water 1 
to 1I0w Inside at high water. the wal1s need be but little 
thicker than ordinarily. If the cement be good : say 86 
Inches. 2. The buttressed wall. But do not reduce tbo 
thickness to less than the figure just gtven. In soch a 
case as the one under consideration. too great care can1 not possibly be taken. If the preSHure of the water Is to 
be carried. to get a perfectly sound wall through WhlCbl 
or under which. the water cannot find a crack which 11"111 
allow It. entrance. A stream once started through thJ 
wall may do serious Injury when not suspected. 8. Equal­
Iyj emclent and thorough warming of large buildings 
should cost less by steam than by stoves. Is not the 
building more completely and more highly heated than 
before? 4. Yes. If the pipe Is not made large . We should 
generally antiCipate that. unless the area of he atlng pipe 
were made very great. live steam would be most econom 

Ical ln a cold climate. 5. The higher the steampre.sure. 
the greater Is the amount of expansion allowable. An 
engtne too larie for It. work Is wasteful. but.even In that 
case. hlgb steam throttled down Is more economical 
than low. If the boiler. steam pipes and engines are all 
carofully protected against losses of heat by radiation 
and conduction . 

M. F. asks ; How much larger will each of 
our four hydraulic pumps have to be bored In order to 
gtve os the capacity of two more (six Instead of four) 
pumps ? The outside diameter of pump Is 4!if Inches. 
diameter of plunger. 1U Inches. diameter (or bore) of 
pump, ll� inches, length of 8troke, 8lk inches. Answer : 
A pump 4!if Inches diameter has a cross area of plunger 
of 13� square Inches. Six such plungers would have 
a combined area of 80 Inches. and this. divided among 
four plungers. again would require each to have an area 
of 20 Inche •• or a diameter of about 51... 

K. solves E. C. M.'s problem as follows ; 
Question : A body weighing 5 Ibs. descends vertically. 
and draws a weight of 6 lbs. up a plane whose Inclination 
Is 45° . How far will the IIrst body descend In 10 seconds ? 
In this problem. the motive force Is5 lbs. and the retard­
Ing force Is 6 lb •. X ''Wl1067812-4 '2426406872. Hence the 
motive force or power. P. ls to the retarding force or 
weight. W. as S ibs. Is to 4 · ZI264068i2 lbs. Now lf a body 
weighing 4 lbs. were acted on by a motive force of 40 
Ibs .• the accelerating force would be � of 40. or 10 Ibs. ; 
or were the retardiOll: force 5 lbs . and the motive force 
1(X; Ibs •• then the accelerating force would be 100+5-20 
Ihs.; and so In all cases the accelerating force may be 
found by dividing the motive force by the retarding 
force. It being expresseq by r over W. In this problem. 
the retarding force would be the greater. and weuld drag 
the other down the plane. 'were It not that a portion of 
Its ferce Is expended on the plane. whilst the entire 
force of the motive power Is exerted In pulling W up the 
Incline. Nol" the hw of mechanics relating to the In­
clined plane Is tl)ls : The power Is to the weight as the 
hlght of the plane to Its length. Consequently the reo 
tardlng force diminishes as the angle of elevation dI· 
mlnlshes. and. In the same proportion. the accelerating 
force Increases. Now In this case. the hlght of the plane 
Is to Its length as l is to the square root of 2. Ana In 
this and In all cases. the hlght Is to the length as the 
sine of the angle of elevation Is to 1.  The 81ne of 45°_ 
the square root of /O- ''Wl1067812 ; hence on this plane. p. 
5 Ibs .• Is to W. 6 Ibs •• as ''Wl1067812 Is to 1. If. In this pro­
portion. we multiply together the extremes and means. 
we get S lbs. for the motive force. and 4'24264068'l2 for tho 
retarding force. Hence the accelerating force will be 
found by dividing 5 by 4'2426406372. which gives 1 ' 1785118. 
Had this quotient been unity. or 1.  It would have shown 
that the motive and retarding forces were In equilib­
rium. and that they would conseqoently remain at rest. 
But as the motive force exceed8 the retarding by the 
decimal '1785118. this decimal will express the relative 
rate of motion of the motive force. compared with 
what It would be were It left to fall freely. Now If the 
power. p. were to fall freely without obstruction of any 
kind. It would de.cend 16'OJS feet the first second. and 
Its total descent In any given number of seconds would 
be found by multiplying 16'088 by the square of the time 
expressed In seconds . Hence In 10 seconds It would 
descend 100 times 16'OS3 feet. or 1608'8 feet. But tho ac­
celerating force Is only '1785118. and consequently It will 
fall only '1781ltl8 of 16'088 feet In the 8rst second. that Is 
l6'08SX'1785118-2' 8709972 feet. But as gravity acts simi­
larly on the excess of the motive over the retarding 
force. the law of Increase 10 the acceleration of the de­
.cendlng motive power will be the same as though It fell 
freely : and hence the distance fallen through the IIr8t 
second. 2 '8'i09972 X 100 (the square of the time) gives uS 
the required answer. namely. 287' 1  feet. nearly. 

O. A. B. says, in reply to E. M. C's question 
on the velocity of a body descending vertically. being 
acted on by a weight on an Inclined plane : Cosine 45' = 
0'7O'71-force or reslstanc" of any weigh t on the Inclined 
pl .. ne. 0 ''Wl1 X 6=4'2426 Ibs. _the static resistance of 6 
Ibs. weight. or the amount of 5 Ibs. weight required to 
to balance the same. 1>-4'2426=0'7574 Ibs.=excess of 5 
Ibs . weight. whIch. If It had nothing but Its own Iner· 
tia to overcome. would fall 1603'5 feet In ten seconds : 
but It h.s to move a mass of 11 Ibs . Hence 1603 '5 
00'.',"=110'71> feet=the answer. 

W. R. S. sends a solution of E. C. M.'s 
problem : A weight of 5 lbs. draws a weight of 6 Ibs . up 
an Incline of 45° ; required the distance the 5 Ib •. would 
fall In 10 seconds. Answer : Six pounds on an Incline of 
450 would be balanced by 4·28 lbs. hanging vertically. ac­
cording to well known laws of Inclined planes. There­
fore the weights I> Ibs+6 lbs.=l1 Ibs .• are acted on by a 
force of only /1-4'28='72 Ibs. Or '72 Ibs. has to move a 
weight 15·:r.! times heavier than Itself. and conRequently 
Its rate of movement and total fall made In 10 seconds 
would be only n' ... of Its own fall by Itself, provided the 
directions were both vertical. A body would fall In 10 
seconds 10' X16r'. feet=I608� feet, and under above cir­
cumstances only 1608l+15'28=105'25 feet In the same time. 
But the 6 lbs. moves up an Incline of 45°. and. according 
to the laws of Inclined planes In mechanics. would again 
diminish the fall of the 5 lbs. In the proportion of 5 to 7. 
nearly ; tberefore the 5 lbs. would only fall t of 106'25 
feet. or nearly 75 '18 feet In 1 0  seconds. No allowance I s  
made f o r  friction. 

V. J. S. says. in reply to E. C. M., who asked 
for a solution of a problem on the acceleration due to a 
force : I give belo"!' the formula required : The accelera­
tion due to a force Is equal to the moving force. divided 
by the mass moved. In the casegtven. the movlngforce 
Is equal to � sin. 4,';' and the mass moved Is equal to 5+6 ; 

hence, denoting the acceleration by g/. we have the equation 
g/=(5-+-6 sin. 45°)+(5+6)=" .'/= '068818. Tbe equation for 
the space passed overby a falllngbo<ly Is s= lgt'. In which 
s= space. g=gravlty, and t=t\me. Applylng this formuL.., 
and substituting. for g=gravlty. g/=acceleratlon. we have 
s= lglt'= ·!!-''-'."--'-'-XI0'=8·4409 feet. 

J. B. H. says. in answer to A. W. T .• who 
aoked how to polish walnut wood : Walnut. well sand­
papered and then varnished with furniture varnish (to 
be bought at any furniture store).  has a very elegant ap. 
pearance ; it dries In from 15 to 24 hours. 

A. says. in reply to F. A. S . •  who asked how 
to drill a hole In a pane of glass without a diamond : 1 
have done It with a common drill. molsteoed constantly 
with spirits of turpentine. 

J. E. E. says ; On page 406 of your volume 
XVI •• there Is an article under thc head of electrical 
light. which gives an outline of Professor Wheatstone's 
electric machine. I do not understand how the horse­
shoe-shaped soft Iron Is arranged with the revolving 
helix. The regular electro-magnetic machine Is made 
by arrangtng a permanent magnet In a box with an elec. 
tro-magnet or helix. revolving at the poles. This new 
machine by Professor Wheatstone dispenses with the 
permanent magnet. whlcb Is a great thing when expenee 

Is an object. Can some one give me Information on the 
subject ? An.wer : See our editorial pages of this Issue. 

H. B. says. in answer to E. W. H.'s problem ; 
A rigid body. A. B. ls supposed to be without weight and 
In a state of rest In space. unlnlluenced by any external 
forces. Required the motion Imparted by a given force. 
p. applied at any pOint. as A. supposing there be no re­
sistance of the air. 1. If a rlgtd body at rest In space Is 
acted upon by a force. directed towards It. center of 
mass. It will attain a progressive motion In the direction 
of the force. which. after the Impulse ceases to act. will 
continue In the same direction and with uniform velocl· 
ty. but so that the body 11"111 remain parallel to Its pri­
mary position. 2.  If a couple of forces act upon a body. 
Which before was In a state of eqUilibrium In space. they 
will tend to Impart " rotary motion upon It. the axis of 
rotation going through the center of mass. This axis 
will at the same time be right angular to the plane of 
the coople. If the body should happen to be In a running 
balance on this axis. In every other case. the resulting 
rotation will be of a double character. as Is that of our 
earth. which revolves on Its axis between the two poles. 
while this very axis does not remain parallel. but again 
revolves on an axis. Inclined to the former. thus causing 
the polar mutation of the stars. (Being unacquainted 
with astronomical terms. I am not sure whether this 
last phrase expresses 'lIy meaning. which Is. the motion 
of the polar point In the .ystem of .tars ln a large Circle. 
In a period of many centuries) .  In this latter case. the 
calculation of tbe rotary velocity. attained by the action 
of a gt'l'en couple In a gtven time. Is of a most dlmcult 
nature. while In the lIrst case It Is very easy. If the mo­
mentum of Inertia of the body on the axis of rotation Is 
known . 8. If the force. F. acts upon the body. B. (see 

engraving) one can Im­
agine two forces F/ and 
F" acting upon the 
center. C. of the body 
In oppOSite directions. 
both being equal and 
parallel to F. T h i s 
measure can evidently 
not allect the result. 
The forces, F Rod F," 
form a couple. which 
Impart to the body a 
rotary motion. while 
the remaining force. FI 
In the center. produces 
0. p r o g r e s  8 t v e one. 
Hence the one force, F t 

having the same effect as the three conslderea forces 
together. produces a progressive and a rotating motion. 
the latter of either a slngle or double character. If. In 
the two cases considered under 1 and 8. eq ual forces act 
for the same length of time. the progressive motion will 
be the same In either case ; but the entlre lncrtla lmpart­
ed upon the body will be greater In the latter case. be­
cause the force acts through tbe space. a c ;  but In case 1 .  
It acted only through t h e  bpace b C.  This difference I s  
taken u p  b y  the momentum of rotation. If. however. 
In these same cases. thc forces act through equal spaces 
before they cease. tb e progressive motion In tbe second 
case will be smaller than In the IIrst one. In the same 
ratio as b c Is to a c. The comparative ·results 11"111 bc 
similar If the forces act till the points of application 
have a given velOCity. A specillc calculation In any one 
gtven case requires knowledge of the dynamics offorces 
In relation to the momrntum of Inertia. 

MINERALs.-Specimens have been received 
from the ,following correspondents, and ex­
amined with the results stated ; 

R. D. M.-It Is tin . We should be glad to see a speci­
men of the ore which yields It. 

S. E.-The roci< Is limestone. and the minute " goldeo" 
particles are Iron pyrites. 

S. L.-It Is a very pure galena. or lead ore . 
W. A. L.-Iron pyrites. 
J. H .  P.-It Is pure galena; (lead ore) and probably 

came from the veins once worked at Martinsburgh . 
G. C. W.-U Is of no value ; It conSists of minute crys­

tals of pyrites. 
H.  P. I.-It I. plastic clay-ferrugtnous and blue. We 

arc not aware that It Is put t o  any special use In this 
country. It Is unusual!y rich In Iron. 

F. C.  H -They are specimen. of chalcedonlc quartz 
not hard enough for watch jewels. 

S.  B.  D.-It Ie galena. the rich ore of le.d. ln a vein of 
calcite. 

J .  S .  G.-The .peclmen Is too minute for determlna. 
tlon. but It resembles zinc blende . 

T. P. Y.-The speCimen contains galena. but not to any 
workable amount .  

J. 1.  J.-The specimens are brown a n d  yellow ocher. o r  
oxide o f  Iron. frequently used for rough painting. 

J. A. H.-The brilliant ..  metal" In the clay Is Iron py. 
rites. and valueless. 

COJ[J[UNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects ; 

On the Million Dollar Telescope. By D .• 
by J. E. E .• by B. F .• and by S. H. M., Jr. 

On Exhibiting the Carbon Poles. By 
T. W. D. 

On the Wreck of the Atlantic. By E.W. F. 
011 the SCIENTIFIC AMERICAN. By J. B. C. 
On the Spanish Inquisition. By H. G. 
On Sea.rching for Metals. By C. G. 
On Transportation of Produce. By S. S. 
On Worm Eggs in Apple Trees. By J.J.W. 
On a Cure for Girdled Trees. By A. D. 
On Power Transmitted by Belts. By A.M. S. 
On Tannate of Soda. By J. G. R. 
On Tnrning Leaves of Books. By J .W. K. 

Also enquiries from the following ; 
A. F. W.-J. & M.-J. H. H.-C. W. B.-F. F. F.-A. A .  
-W. B. W.-A. M. S.-S. F .  S.-M. E .  H.-E. A. F .  F.­
A. M .  D.-S. D.-W. H. W . .-o . S . -S. B .  E.-R. H .  E.­
A. R.-C. R.-H. P.-J. W. S.-W. G. B .  
Correspondents who write to ask the address o f  certain 

manufacturers. or where specilled articles are to be had. 
also those having goods for 88le. or who want to lind 
partners. shonld send with their communications an 
amountsu1H.clent to cover the coot of publication under 
the head of .. Business and Persooal." which Is speCially 
devoted to such enquiries. 

[OFFICIAL.]  

Index of Inventions 
FOR WHICH 

Letters Patent of the United State. 
WERE GRANTED FOR THE WEEK ENDING 

April 15, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A Ir motor. compressed. H. Bushnell . . . . . . . . . . . . . . . .  187.RSS 
Animal matter. deodorIzing. E. C. C. Stanford . . . .  187.969 
Awning. G. W. Gerau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1S':.772 
Basket. graIn. H. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.84 
Ba8ket. grain. H. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.845 
Basket and bird cage. B. V.nstone . . . . . . . . . . . . . . . . . .  187.980 
Bed bottom. C. Gense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.5O'.l 
Bedstead. invalid. O. G. Cosby . . . . . . . . . . . . . . . . . . . . . . .  187.828 
Bee hlve. S. T. Davls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.881 
Bee hive. C. Finn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,8!!4 
Biscuits. sweet. H. Even . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187 ,766 
Boller tube scraper. J.B. Christoffe! . .  . . . . . . . . . . . . . .  187.826 
BoUer t waSh, J. Davis (r) . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  5,&50 
Boiler, waSh, W. Exner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,902 
Boller Incrustation compound. J. J. Lavo . . . . . . . . .  181.985 
Boller monhole lid. R. Tippett . . . . . . . . . . . . . . . . . . . . . .  137.806 

Bolt. door. A. G. Hofstatter . . . . . . . . . . . . . . . . .. . . . . . . . .  187.8H 
Bolt for doors. etc . • J. S. R. Wright . . . . . . . . . . . . . . . . .  187.994 
Bolt and rod cutter. S. H. Preston . . . . . . . . . . . . . . . . . .  137.956 
B oot. G. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.781 
Boot and shoe last. W. H. Rounds . . . . . . . . . . . . . . . . . .  187.7S9 
Boring blind stiles. L. G. Kirkham . . . . . . . . . . . . . . . . .  137.982 
Bottle stopper. smelUng. Marble & Glidden . . . . . . .  187.986 
Bottles. etc • • closing. J.  Matthews . . . . . . . . . . . . . . . . . .  137.941 
Bread raising apparatus. J. Sutton . . . . . . . . . . . . . . . . .  187.974 
Bridie bit. C . L . Gllklnger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.918 
Broom protector. G. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.774 
Burner, gae, E. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,905 
Burner, gss, I. W. Shaler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,964 
Burnishing tool. M. J. Ferren . . . . . . . . . . . . . . . . . . . . . . .  187.908 
Butter package. J. Andrews . . . . . . . . . . . . . . . . . . . . . . . . .  187.752 
Button. M. P. Ca;·penter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.824 
Car axle. railroad. T. C. Theaker . . . . . . . . . . . . . . . . . . . .  137.97'7 
Car. convertible. W. Worsley . . . . . . . . . . . . . . . . . . . . . . . .  187.m 
Car coupling. D. O. Pender . . . . . . . . . . . . . . . . . . . . . . . . . .  187,860 
Car spring. C. W. Saladee (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.859 
Car. dumping. H. J. Peters . . . . . . . . . . . . . . . . . . . . . . . . . .  187.862 
Car driving gear. J. D. Hinckley . . . . . . . . . . . . . . . . . . . .  187.922 
Car single tree. J. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.990 
Carriage. L. G1esenkamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.914 
Carriage axles. turning. H. E. Forrest . . . . . . . . . . . . . .  187.769 
Cart loading apparatus. B. G. Fitzhugh . . . . . . . . . . . . .  197.768 
Carving machine. H. Grubenbecher . . . . . . . . . . . . . . . .  187.887 
Cigars. cutting and perforating. J .• T • • & A. Levy. 187.850 
Cloth me.surlng register. S. Crocker . . . . . . . . . . . . . . .  187.8'.9 
Coal dust tuel.A. Berney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.820 

Coffee roaster. J. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131.889 
Comn handle. J. B. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.938 
Col!ar button or stud. J. I. Waddell. . . . . . . . .. . . . . . . .  187.801 
CookIng apparatus. C. Hood . . . . . . . . . . . . . . . . . . . . . . . .  187.848 
Cooler. refrigerator water. T. Smith . . . . . . . . . . . . . . . .  137.867 

Com husking glove. P. N. Harts .. . . . . . . . . . . . . . . . . . . .  187.918 
Com husking thimble. Gash & Owen8 . . . . . . . . . . . . . .  187.771 
Corn .hel!er. Hol!en & Holland . . . . . . . . . . . . . . . . . . . . .  137.842 
Corn sheller. R. M. McGrath . . . . . . . . . . . . . . . . . . . . . . . . . lS7.942 
Corpse case. J. S. Waterman (r) . . . . .  . . . . . . . . . . . . . . .  5.SM 
Corset. M. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.898 
Corset. A. M. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.98lI 
Cotton CUltivator. C. F. Reams . . . . . . . . . . . . . . . . . . . . .  187.959 
Cotton stalk knocker. 111. M. Carruth . . . . . . . . . . . . . .  187.825 
Cradle. D. Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.868 
Cranks. apparatus for heating. J. MlIlcr . . . . . . . . . . .  187.944 
Crayon holder. A. F. Howard . . . . . . . . . . . . .. . . . . . . . . . .  187.844 
Cuff. reversible. L. H. Foy . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.907 
Cultivator. J. M. Knox . . • . . . . . . . . . . • • • . . . . . . . . . . . . . . .  187.988 
Cultivator. A. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.782 
Desk and seat. school. J. B. Sherwood . . . . . . . . . . . . .  187,866 
Die rolUng maehlne. H. Wat.rs . . . . . . . . . . . . . . . . . . . . .  187.984 
Digger. potato. D. M. & G. E. Klng . . . . . . . . . . . . . . . . . .  187.981 
DistillIng turpentine. A. K. Lee (r) . . . . . . . . .  . . . . . . . .  5.851 
Door plate and letter chute. B. Mornlngstsr . . . . . . .  187.946 
Dovetailing machine. T. Cul!en . . . . . . . . . . . . . . . . . . . . . 187.880 
Drain. sink. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.788 
Drawers supporter. 1<. R. Cleaveland . . . . . . . . . . . . . . .  187.761 
Dress pattern. E. P. Smith . . . . . . . . . . . . . . . . .. . . . . . . . . .  187.967 
Drill. grain. J. F. Kel!er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.!r.I9 
Duster. broom corn. J. L. Stranahan . . . . . . . . . . . . . . .  137.805 
Egg carrier. E. L. Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !87.'191 
Electrical connecting post. T. Wishart . . . . . . . . . . . .  187,810 
Elev.tor. J. F. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.940 
Elevator. W. A. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.789 
Engine. hydrodynamic. W. Burnett . . . . . . . . . . . . . . . . .  187.759 
Englne. motor. T. D. Richardson . . . . . . . . . . . . . . . . . . . .  137.,65 
Engtne. oscillating steam. A. Nlttlnger. Jr . •  (r) . . . 5.858 
Engtne piston valve. steam. G. M. Weinman . . . . . . .  187.986 
Engine. rotary s team. L. F. Parkcr . . . . . . . . . . . . . . . . .  187.795 
Exercising machine. S. M. Barnett . . . . . . . . . . . . . . . . . .  187.876 
Fan. automatic. H. T. McCormick . . . . . . . . . . . . . . . . . .  187.785 
Faucet. H. V .. rwlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.981 
Fel!y. Perry & Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.955 
Fence. portable. A. W. OIds . . . . . . . . . . . . . . . . . . . . . . . .  187.9!9 
File. paper. C. D. Lindsey . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.851 
Filter lor cane juice. 011. etc . • A. K. Lee . . . . . . . . . . .  137.849 
Fire ann. brecch loading. A. E. and P. J. Jarre . . .  187.92'7 
Fire arm. revolving. O. A. Smith . . . . . . . . . . . . . . . . . . .  187.968 
Fire arm hook attachment. I. Merrill . . . . . . . . . . . . . .  187.786 
Fire arm swivel loop. E. Whitney. Jr . . . . . . . . . . . . . .  137.989 
Fire extinguisher. C. A. Cox . . . . . . . . . . . . . . . . . . . . . . . .  137.896 
Fire place grate. J. M. Woodcock . . . . . . . . . . . . . . . . . .  137.998 
Fishing torch. S. Bartholomew . . . . . . . . . . . . . . . . . . . . .  187,877 
Flullng lron. J. Hewitt. (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.858 
Fruit press. O. Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.'787 
Furnace. blast. J. G. Blunt . . . . . . . . . . . . . . . . . . . . . . . . . .  187,884 
Furnace. gas retort. W. C. Wren . . . . . . . . . . . . . . . . . . . .  137.811 
Furnace. hot air. J. D. Hal1 . . . . . . . . . . . . . . . . . . . . . . . . . .  187.888 
Furnace. hot air. B. C. Sayre . . . . . . . . . . . . . . . . . . . . . . . .  137.800 
Gang plank. F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  187.776 
Gas retort compound. Kreischer & Tartlere .. . . . . .  187.934 
Gate. automatic. G. B. Stevenson .. . . . . . . . . . . . . . . . . .  187.871 
Generator. steam. D. Parsel! . . . . . . . . . . . . . . . . . . . . . . . .  137.955 

.Glo�e. gauntlet. 1. B. Whipple . . . . . . . . . . . . . . . . . . . . . .  187.988 
Glue. O. S. Fol!ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.885 
Grain weigher. J. W. mil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.!r.Il 
Harness clasp. M. A. Penn .. . . . . . . . . . . . . . . . . . . . . . . . . .  137.954 
Harness trimming. rubber. A. Albright . . • • • . • . . . • •  181.878 

Harrow. D. L. Jaques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.926 
Harvester. G. W. N. yost . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 87.812 

Harvester. G. W. N. yost . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.818 
Harvester. G. W. N. yost . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,814 
Harveeter. G. W. N. yost . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,815 
Harveoter seat. G. W. N. yost . . . . . . . . . . . . . . . . . . . . . .  187.816 
HasP. trunk. C. Liebrlch. (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.858 
Heater and IIlter. W. T. Bate . . . . . . . . . . . . . . . . . . . . . . . .  187.878 
Hinge. gate. J. H. Stooe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.972 
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Hinge, spring, J. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,951 
Hobby horse, J. A. Crandall . . . . . . . . . . . . . . . . . • . . . . . . .  15';,896 
Hoc, H. n. Darnes . . . . • • . . . . . . . . . • . . . . . . . . . . . • . . • . . • . .  137,755 
Horse collar, E. llatwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,879 
Horseshoe, M. C. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,891 
Horse"hoe attachment, P. H. O'Neill . . . . . . . . . . . . . . 187,791 
Horseshoe calk, grinding, J. Little . . . . . . . . . . . . . . . . .  187,852 
Horseshoe nails, making, II. D. Cowles . . . . . . . . . . . •  137,762 
Horseshoe .wage, Hofstatter & Shaw . . . . . . . . . . . . . .  137,928 
Hose holdcr, garden, H. C. Smith . . . . . . . .  · . . . . . . . . . . .  137,BC2 
Hosc and pipe conpllng, T. E. Button . . . . . . . . . . . . . .  137,823 
Hosc pipe nozzle, llerryman & Wakclleld . . . . . . . . . .  137,881 
Houses, constructton of, D. L. Emerson . . . . . . . . . . •  187,833 
Hub for hcavy vchiele" .J. J. Anderson . . . . . . . . . . . .  137,814 
Indicator, stotlon, J. K. Magie . . . . . . . . . . . . . . . . . . . . . .  157,853 
Jack, hydraulic, n. Dudgeon . . . . . . . . . . . . . . . . . . . . . . . .  137,765 
.Jelly glass, W. Doyle, (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,556 
Jelly glass, T. A. Zellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,995 
Knlttlng mBchlne weight hook, C. H. Koege1 . . . . . 137,778 
Ladder, extension, W. O'Connor . . . . . . . . . . . • . . • • . • • •  137,9·&8 
Lathe chuck, magnetic, J. A. Jaques et al •. . . • • . • . •  187,875 
I.eathcr, cutting, N. Paquette . . . . . . . . . . . . . . . . . . . . . . .  187,952 
Loom, J. C. Duckworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,898 
Loom picking mechanism, L. E. Ross . . . . . . . . . . . . . .  137,798 
I.oom shcddlng mechanism, J. Lomas . . . . . . . . . . . . .  157.935 
Lumbcr tonguing and grooving, D. Perrin . . . . . . . . . 137,861 
.Iatches, making, O. H. Hick . . . . . . . . . . . . . . . . . . . . . . .  137,840 
Meat or fruit ]lress, J . . S. Starrett . . . . . . . . . . . . . . . . . .  137,81)3 
Mechanical movement, E. C. Hopping . . . . . . . . . . . . .  137,924 
Mill, starch, C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,912 
Millstone pIcks, stock for, F. Trump . . . . . . . . . . . . . . .  137,979 
Mold for castIng molds, J. S. Eliott . . . . . . . . . . . . . . .  187,901 
Mortising machine, G. F. Outten . . . . . . . . . . . . . . . . . . .  187,950 
Motive power, G. �Ieyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,856 
Mowing machine, G. W. N. yost . . . . . . . . . . . . . . . . . . . .  137,817 
Music ict.f turner, A. Rosenfield . . . . . . • . • . • . . . . . • . . .  1S7,797 
Nail ext .. aetor, M"reland & Illochcr . . . . . . . . . . . . . . . .  137,945 
Nut lock, M. lIays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS7,919 
Nut thre"dlng mnchine, O.P. & L. W . llrlggs . . . . . .  137,757 
Oil cloth, printing, C. HommeL . . . . . . . . . . . . . . . . . . . . .  137,962 
Oil, compo,ltlon palnt, .J. McCnlferty . . . . . . . . . . . . . .  137,854 
Oven, baker'FI, C. Hobbins . . . . . . . . . . . . . . • • . • . . . . . . . . .  137,961 
Packing, pIston rod, T. Lord . . . . . . . . . . . . . . . . . . . . . . . .  137,';83 
Papcr cutting machine, Hazletlne & Park . . . . . . . . .  137,920 
Paper, safety, J. Jameson . . . . . . . . . . . 0 . . . . . . . . . . . . . . .  187,775 
Pavement, wood, H. M. Stow . . . . . . . . . . . • . . . . . . . . . . .  137.97'J 
Pen and pencil ca�e, �'. Edgell . . . . . . . . . . . . . . . . . . . . . .  137,900 
Photographic skylight, C. D. Mosher. : . . . . . . . . . . . . .  137,790 
Pigeon hole, Clcments & Fowler . . . . . . . . . . . . . . . . . . 137,892 
PIpe, cement IIncd, M. Stephens . . . . . . . . . . . . . . . . . . . . 137,970 
Plow, T. L. Cotten .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13'i ,S9� 
Plow, R. Il. G .. ound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,915 
PlOW, Stockstill & Kutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,870 
Plow, wheel, W. P. Sweeny . . . . . . . . . . . . . . . . . . . . . . . . . 137,375 
PrunIng shears, P. Ilroadbooks . . . . . . . . . . . . . . . . . . . . .  137.821 
Pulverlzer, laud, T. n. Denby . . . . . . . . . . . . . . . . . . . . . . .  137,764 
Pump nnd condenser, steam, E. Reese . . . . . . . . . . . . .  187,796 
Rack, towel, J. Bearden . . . . . . . . . . . . . . . . . . . . .  o • • • • • •  137,960 
Rack, towel llud clothes, LooM. Fitch . . . . . . . . . . . . . . .  137,904 
Rake, revolvIng horse, W. Wells . . . . . . . . . . . . . . . . . . . .  137,967 
Railroad Signal, R. Walker . . .  , . . . . . . . . . . . . . . . . . . . . .  137,803 
Railroad frog, G. W. llillings . . . . . . . . . . . . . . . . . . . . . . .  137,822 
Railroad rail JOint, Anthony & Seabert . . . . . . . . . . . .  137,819 
Rille, scythe, W. H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . .  137,7es 
Sad iron, Vaughn & maney . . . . . . . . . . . . . . . . . . . . . . . . .  137,9S'� 
Sash fastener, G. W.Bishop . . . . . . . . . . . . . . . . . . . . . . . . .  137,883 
Sash weight, P. Ashen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  197,753 
Sa.w handle, cross cut, W. E. "1 ravis . . . . . . . . . . . . . . . .  137,978 
Saw set, J. Begbie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137,756 
Saw swage, W. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,767 
Sawing machine, O. W. Brock . . . . . . . . . . . . . . . . . . . . . . . 137,753 
Screw, hinc.llng, F. Shurz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  )S�,801 
Seams, forming turnec.l, S. W. Shorey . . . . . . . . . . . . . .  137,966 
Separator and drili, P. D. Shepherd . . . . . . . . . . . . . . . . . 137,965 
Sewing machine stand, R. M. Wanzer . . . . . . . . . . . . . .  137,983 
Sewing machine thread cutter, F. V. Oburg . . . . . . . . 137,947 
Sheet metal vessel , J .  G. L. Bcettcher . . . . . . . . . . . . . .  137,886 
Sheet metal wares, handle for, J. W. Lamb . . . . . . . .  187,848 
Shoe ]leg«lng and trimming machine, R.E.Draper 137,879 
Shutters, A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,827 
Sieve, Hour, J. T. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,906 
Skate, .J. '1'. Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,780 
Sky light, metallic, G. E. Dayton . . . . . . . . . . . . . . . . . . . .  137,832 
Sleigh rave and fendcr, S. M. Stewart . . . . . . . . . . . . . 137,804 
Smoothing and liuting iron , J. Hewitt (r) . . . . . . . . 5,557 
Sofas, etc., hot tom for, !. Mason . . . . . . . . . . . . . . . . . . . .  137,784 
Solderingmacblnc, W. D. Brooks . . . . . . . . . . . . . . . . . .  137,BBB 
Spinningjack, self·acting, J . E. Knight . . . . . . . . . . . .  137,177 
Spring, door .nd gate, J. T. Foster . . . . . . . . . . . . . . . . . .  137,770 
Spring, vehicle torsion, R. Dudley . . . . . . . . . . . . . . . . . .  137,899 
Starch, manufacture of, C. Gilbert . . . . . . . . . . . . . . . . .  18'7,911 
Stecl, manufacture of, J. G. Blunt . . . . . . . . . . . . . . . . . .  187,885 
Stilt, G. J. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,869 
Stone, "rtiftcial, A. Utt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,859 
Btone crusher. H. R. Marsden . . . . . . . . . . . . . . . . . . . . . . .  137,939 
Bto"e, coal, H. Meldlngcr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.551 
Stove dome, A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,376 
Stove, heating, Akers & Johnson . . . . . . . . . . . . . . . . . . .  137,818 
Stove pipe, L. Jurgens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,928 
Stove, tlnner's, C. A. Buttles . . . . . . . . . . . . . . . . . . . . . . . .  187,890 
Tahle , dinlng, A. Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,779 
Tahle, extension, E. IIambujer . . . . . . . . . . . . . . . . . . . . . .  137,917 
Table leaf support ,II .  Imhof. . . . . . . . . . . . . . . . . . . . . . . .  137,925 
Thra.shlng machine, C. M. Powcra . . . . . . . . . . . . . . . . . .  1::'7,863 
Tbrasalng machine, A. Wemple . . . . . . . . . . . . . . . . . . . .  137,809 
Tire tightener, W. D. G. Quigley . . . . . . . . . . . . . . . . . . . .  137,957 
Tohacco plant cuttcr" r. N .  Cady . . . . . . . . . . . . . . . . . . .  137,760 
Torpedo for 011 wellS, A. Hamar . . . . . . . . . . . . . . . . . . . .  137,916 
Trap, animal cage, S. W. Rice . . . . . . . . . . . . . . . . . . . . . . .  137,864 
Trap, lIsh, C. E. Ketcham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,930 
Trap for bedsteads, bed bug, C. Legab . . . . . . . . . . . . . .  137.936 
Trimming, W. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,857 
Trimming, W. Mnrray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137,S5I! 
Tuhe sockets, bemllng, W. L. Newsham . . . . . . . . . . .  137,792 
Tubing, sheet mctal, S. R. Wilmot . . . . . . . . . . . . . . . . .  137,991 
Tubing, sheet mct.al, S. R. Wilmot . . . . . . . . . . . . . . . . .  137,892 
Turn table, A.P. Boller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,887 
Vulcanizing rubber coated artlcies, A. Albright . .  137,872 
Wagon, road, C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . . 137,9es 
Washhourdand rubber, C. Krebs . . . . . . . . . . . . . . . . . . . . 137,847 
Water elevator, J. A. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . 137,754 
Watcr wheel gate, J. M. llnrghardt . . . . . . . . . . . . . . . . .  137,82� 
Water wheel, turhine, J. C. Green . . . . . . . . . . . . . . . . . .  137,886 
Whip socket, L. D. Ilenner . . . . . . . . . . . . . . . . . . . . . . . . . .  137,880 
Winding wads, machine for, A. C. IIobhs . . . . . . . . . . . 137,773 
Windmili, W. D. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,793 
Windmili, W. I. Tustin (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,1154 
Window frame and sash, J. McNamee . . . . . . . . . . . . . .  137,�3 
Wrench, 8crew, D. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,908 
Wrench, raUroad track, P. L. Gibbs . . . . . . . . . . . . . . . .  137,910' 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly IIled, and are now pending , 

for the exten.ion of the following Letters Patent. Hear. 
Ings upon the respective applieatloDM are appOinted for 
the days hereinafter mentioned : 
24,BBS.-PUMPIl'lG ENGINE.-H. R. WorthIngton. Jnly 2. 
24,BB3.-SEWING MACBINE.-E. A. Goodes et al. July 9. 
24,947.-JOURNAL Box.-J. A. Montgomery. .July 16. 
24,963.-FLOUlI PACKlIlI.-S. Taggart. July 16. 

EXTENSIONS GRANTED, 
23,650.-IlOILElI FUlINACE.-J. Amory. 
23,665.-COOKINO RANGE .-Il. W. Dunklee. 
23,703.-MAKING DIIAIN PIPES.-Il . S .  & M. R. PIerce. 
23,707.-HAlIVESTElI.-S. Ray & M. R. Shalters. (A) 
23,707.-·HAlIVllSTElI.-S. Ray & M. R. Shalters. (C) 
23,716.-STOVE.-S. B. Sexton. 
23,716.-HEATING STCitVE.-S. B .  Sexton. 
23,735.-SEAMING MAClIINE .-J. Wilson, et al. 

23,796.-COllRUGATING METAL.-J. Wilson, et al. 

DISCLAIMERS. 
23,716.-STOVE.-S. Il . Sexton, Ilaltlmore, Md. 
23,716 .-STOVE.-S,B. Sexton, Baltimore, Md. 

DESIGNS PATENTED. 
6,536.-PAlILOlI STOVll.-W. Doyle; Albany, N. Y. 
6.537.-GLASS DISHES, ETO.-J. Hobbs, Ilellalre, Ohio . 
6,53B.-CARPET.-A. Heald, PhiladelphIa, Pa. 
6.539.-IlADGE.-H. A. Oesterle, Pblladelphia, Pa. 
6,590 & 6,591.-CAlIPETS.-J. Powell, Kldderminster, Eng. 
6,59�.-COFFIN HANDLE.-J. S. RaY,East Haddam, Conn . 
6,593.-CARBIAGB MOUNTINGS.-A. ScarI8, Newark, N. J. 

TRADE MARKS REGISTERED. 
l,2l1 .-FRILLINGS.ETC.-F . Browett & Co.,Coventry.Eng. 
1,212.-:I.UBlIICAToll.-Gerdom, Cook & Co . ,  N. Y. city. 
1,213.-CORN MEAL.-Ki]le & Townsend, Chadd's Ford,Pa. 
1,214 & 1,215.-LI"I!IIENTs.-Merchant's Gargling 011 Co . ,  

Lockport, N. Y. 
1,216.-PILE REMEf>Y.-J. P. Miller, Baltimore, Md. 
1,217.-PRlNTS.-J. R.. Osgood &; Co., Boston, Mass. 

SCHEDULE OF PATENT FEElS . 
On each Caveat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2� 
t'n tlling each application fora Patent (17 years) . . . $1� 
un fOBningeaCh original Patent . . . . . . . . . . . . . . . . . . . . . . . . $20 
On appeal to Examiners.ln·Chief . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to  Commissioner of  Pntent . . . . . . . . . . . . . . .  $20 
On application for Refssue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .sao 
011 application for Extension of Patent . . . . . . . . . . . . . . .  $�O 
On granting tbe Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�O 
Un llling a Dlsc1almer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S10 
On an application for DeSign (3� years) . . . . . . . . . . . . . .  $10 
On an application for DeSign (7 years) . . . . . . . . . . . . . . .  811> 
On an application for Deolgn (14 years) . . . . . . . . . . . . . . 11130 

VALOE OF PATENTS 
A.nd How to Obtain Them. 

Pr a e t ie a l  H in  1 s  t o  Inv en t ors 
ROBABL Y n o  investment o f  a small sum 
of money hriugs a great·er return than the 
expense incurred in obtain!ng a patent even 
when the tDvention is hut a small one. Large 
inventions arc found to pay correspondingly 
wel1. The nam<!B of Blanchard, Morse, Bige­
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amas8ed Immen8e fora 
tones from theIr inventions, are well known. 
And there are thousands of others who have 
realized large snms from their patents. 

More than FIFTY THOUSAND Inventors have availed 
themselves of the services of MUNN & Co. during the 
TWENTY·SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIO AMERICAN. They .t4nd at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of (.lIe 
Patent Omce : men capabla of rendering the best service 
to the inventor, from I.he experience practleallyobtained 
while examiners In the Patent Omce : enables MUNN & 

Co. to do everything appertainIng to patents BETTElI 
and CHEAPER than any other reliable agency. 

HOW TO . t!Ii This Is the 

OBTAIN � L:: _ �� �l:�i:: !
n
� �� nearly evc­

ry letter, describIng some Invention which comes to this 
omce. A positl�e "nswer can only be had by presenting 
a complete application for a patent to the Commis.loner 
of Patents. An application consists of a Model, Dr"w· 
Ings, Petition, Oath, ar.d full Speeilleatlon. Various 
omclal rules and formalities muot also be observed. The 
efforts of the Inventor to do all this husiness himself arc 
general1y without success. After gre.t perplexity and 
delay, he io usually glad to seek the aid of persons expe· 
rienced in patent business, and bave all the work done 
over again. The hest plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, tbe Inven tor may safely eonllde hi. ideas to them ; 
they will advise whether the improvement Is probahly 
]latentable, and will give him all the directions needful 
to protect his rights. 

How Can I Best Seeure My Invennonl 

This Is an inquiry which one inventor .naturally asks 
another, who has had some experience in obtaining pat· 
ent8. Hi8 answer gCDcralJy Is BS follow8, and correct : 

Construct a neat model, not over a foot in any dimen­
ilion-smaller if possible-and send hy express, prepaid, 
addressed to MUNN & Co., 37 Park Row, togr;ther with a 
description of Its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free of cbarge. Or, if 
you have not time, or the mean8 at hand, to construct a 
model, make as good a pen and ink sketch of the im· 
provement as possible and send hy mail. An answer as 
to the prospect of 1\ patent will be received, usually, hy 
return of mall. It Is sometimes best to bave " search 
made at the Patent Office ; Buch a measure oftcn saves 
the cost of an application for a patent. 

Prellmlnarv Examlnanon. 

In order to have such search, make out a written de· 
scription of the Invention, in yonr own word8, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of ts, hy mall, addressed to MUNN & Co., 37 Park ROW, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in. regard to the 
patentability of your improvement. This speeial scarch 
is made with great care, among the model. and patents 
at Washington, to ascertain whether t.he imp .. ovement 
presented is patentable. 

Rellllluell, 

A reissue is granted to the ori;:inal patentee, his heirs, 
or the assignees of the cntire interest, when, hy reason 

of an Insumelent or .Iefeetlve speeillcation, the original 
patent is invalid, provided the error has arisen from in· 
advertence, aCCident, or mtstake, without any fraudu­
lent or deceptive intention. 

A patentee may, at hi. option, have in his re,sooe a 
separate patent for each distinct part of the invention 
comprehended in his original application by paying the 
requireo:1 fee in each case, and complying with the other 
requirements of the law, a. in original applieatio;}s. 
Address MUNN & Co., 37 Park RoW, New York, for full 
particulars. 

Value oC Extended Patentll. 

Did patentees realize the fact that their inventions are 
likely to be more productive of prollt during the seven 
years of ext en. ion than the IIrst full term for wbich their 
patents were granted, we think more would avail them· 
selves of tile extension privilege. Patents granted prior 
to 1851 may be extended for seven years, for the henellt 
of the Inventor, or of hi8 h�lr8 tn case of the decease of 
forner, by due appitcation to the Patent Omce, ninety 
days before the termination of the patent. The extended 
time in,"res to the henellt of the inventor, tbe assignees 
under the lirst term having no rights under the extension 
except hy special agreement. The Government fee for 
an extensIon is $100, and it is necessary that good profes· 
sional service te obtalne>  to conduct the busIness before 
the Patent Ollice. Full information as to extensions 
Dl"y be had by addressIng MUNN & Co., 37 Park Row,New 
York. 

Caveatll, 

P�rsons desiring to lIle a caveat can have the papers 
prepared in tbe shortest time, hy sending a sketch and 
descriptIon of the Invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica. 
tions for patents and caveats is furnished gratis, on ap· 
plication hy mall. Address MUNN & Co., 37 Park Row, 
New York 

Dellign Patents. 

F07:efgn designers and manufacturer8, who 8end goods 
to this country, may secure patent8 here upon their new 
patterns, and thus prevent others from fahricating or 
selling the same goods in tbls market. 

A patent for a design may be granted to any person, 
whether citizen or alien, for any new and original design 
fol' n. manufacture, bust,8tatue, alto rellevo, or bab relfet, 
any new and original deSign for the printing of woolen, 
sUk, cotton, or other fubrtcs, any new and original im­
preBslon, ornament. pattern, nrlnt.. or picture, to he 
printed, painted, cast, or otherwise placed on or workcd 
Into any article of manufacture. 

Design patents are equally as important to citlzelis as 
to foreIgners. �'or full particulars send for pamphlet to 
MUNN & Co., 37 Park Row, New York. 

Trademarkll. 

Any person or IIrm domfclled 1n tlle United States, or 
any IIrm or corporation residing in any foreign country 
where similar privileges are extended to citizens of the 
United States, may register their designs and obtain pro· 
tection. This is very important to mannfaeturers In thIs conntry, and equally so to forClgners. For fuJI partlcu· 
arsaddress MUNN & Co., 37 Park Row, New York. 

Canadian Patent". 
On the ftrst of Septemher, 1872, the new patent law of 

Canada went Into force, and patents are now granted to 
citizens of the United States on the same favorable terms 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant 
mn.t furnish a model, specUlcation and duplicate draw· 
Ings, substantially t.he same as in applying for an Ameri · 
can patent. 

The patent may he taken out either for live years (gov· 
ernment fee $20), or for ten years (government fee $40) 
or for IIfteen years (government fee $80) . The live and 
ten year patents may be extended to the term of IIfteen 
years. The formalities for extension are simple and not 
expensive. 

American inventions, even if alre3dy patented in this 
country, can be patented in Canada provided the Ameri· 
can patent is not more than one year old. 

All persons who desire to take out patents in Canada 
are requested to communicate with MU"N & Co., 37 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instruction. 

Foreign Patentll. 

The population of Great Ilritain is 31,000,000; of France, 
37,000,000 ; Belgium, 5,000,000; Austria, 36,00CI,(XX) ; Pru8sla, 
4O,OOO,OOO,and RUBsla, 7O,000,(XX)' Pa.tent! may be 8ecuren by 
American citizens in all of these countries. Now Is the 
time, when husiness ls dull at home, to take advantage of 
these immense foreign lIelds. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a·better time than the present to take pateats 
abroad. We have reliable husincss connections with the 
prinCipal capitals of Europe. A large share of all tbe I 
patents secured in foreign countries by Americans are 
obt,ainod through our Agency. Address MUNN & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 

Rej ected Cases. 
Rejected cases, or defective paper., remodeled for 

partie. who have made applications for themselves, or 
through other agents. Terms moderate. Address MUNN 
& Co., statIng particulars. 

Copies oC Patents. 

Persons desiring any patent issued n'om 1836 to N ovem 
ber 26, 1887, can he supplied with otllcial copies at a reas· 
onable cost, the price dependlagupon the extent of draw­
ings and length of speeillcation. 

Any patent issued since November27, 1887, at which 
time the Patent Omee commenced printing the drawings 
and specillcations, may be had by remitting to this of· 
!Icc $1. 

A copy of the claims of any ]latent Issued since 1886 
will be furnished for $1. 

WI.en ordering copies, please to remit for the same as 
above, and state name ofpatcntee, title of invention,and 
d ate of patent. Address MUNN & Co., Patent Solicitors 
37Park ROW, New York. 

}lUNN & Co. will be happy to see Inventors In person, 
at their omee, or to advise them by letter. In all cases, 
they may expect an honest opInIon. �'or such eonsulta· 
tions, opinions, and advice, no charge 18 f1IlUle. Write 
plain ; do not use penell or pale ink ; be brief. 

All business committed to our care, and all eonsulta· 
tlons, are kept secret and strlctlv conJ/denltal. 

In all matters pertaining to patents, such as conducth;.g 
interference8, -procuring exteB8ioDs, drawing a881gn­
ments, examinations into the valirllty of patents, etc., 
.pecial care and atten tion Is given. For information and 
for pamphlets or instruction and advice 

AMres. 
MUNN &; CO • • 

PUBLISHERS SCIENTIFIC AMERICAN, 
3'7 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7th 
poeets, opposite Patent Omee. 

�dvtrttStmtut$. 
RATES OF ADVERTISING. 

Back Pqe - - - - - - - 81.00 a line. 
Inside Palfe - - - - - - ,,� cents a IIno. 

l!.'ngra�ing8 maV head ad�ertl8e....,nt8 at the 8a...., rater' 

lIne, bV measurement, as the letter·prll8s. 

FOURTH 

C I N C I N N A. T I  

Industrial EXlIosilion, 
1 8 7 3 .  

OPENS SEPT. 3, CLOSES OCT. 4, 1813. 

PROPOSALS for ENGINES and BOILERS. 
l'lIOPOSALS will be received, till June 1st, from Steam 

��r.,�1tl����f
acturer., .or the supply for use during the 

FOUR FIRST CLASS STEAM ENGINES, 
to furnish power for machinery in motion, each to be not less than 12 inches In diameter of cylinder The prommcnt display of the Engines Is regareJ.ed a8 fuli com. g��s;�:d�aO{o t�ll��:�S °tft��1::lrh
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! 8S to freight, cost of erecUon and I'unning. PROPOSALS wtll be recetved, also, for the tmppJy of �.?���� 1M'h;:�� 
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ength of time) having In the 

Address FRANK MILLA WAND, 
Chairman Machinery Department. 

A New Work by a Practieal Painter Jesi!med for the nse of Farmers, 'l'radesmen, Mechanics M"rchants, and �B . a Guide to the Profeseional Punter. Cont&llllllg a plain Common.sense st&tement of the Methods employed hy Painlers 
to produce satisfactory results in Plain and Fan-cy Paintin� of every Description, including GLId­ing, Bronzmg !Staining, Gr!,ining, Marbling, Val'. nlshlng, Pollsillng, KaIsomlDing, Paper.Hanging Striping, Lettering, Copying and Ornamenting' with Directions for mixing and applying all kinds of Pllints. Jo'ancy cloth, by mall, prepaid, $1. This Work Rhould he in the hands of e,'ery Far,!,er or other per"on hllving Painting to do. lt WIll save Te n Times its Co'" in a single Beaeon, as it virtually makes " EVER Y DIA N  H I S  .,nVN .PA I N 'rEB." Address S. R. WEL�8, Pubhsher, 3 8 9  Broadway, New York. Stllte lD what paper you saw this advertisement. � CAlIlIIAGE PA INTER'S MANUAL. Illustrated. $1. bend Stamp for NEW lLLUSTlIATED CATALOGUl<. 
Agent. wanted. 

To CAPITALISTS wishing to invest in 
Sewing Machine Manufacturing, an opportunity is now offered to purcha8e tool8, a weU organized bU81ness with full patent, Ucellses, &c . , and machinery capable of making ten thou.and machine_ a year of the best shut. tIn machine ever made . E�tabU8hment can be removed W. �YHrb

a
Jlrit'l;� J'o"x"��:r.'¥�Il::'d':?ipgr:tp�:'t tJll��

es
. 

The CANADIAN PATENT OFFICE RECORD 
AND �lECHANIC'1S MAGAZINE, 

PubJt8hed Monthly, contains :  1. �hort. claim and Dln.­
gram of every invention patented In Canada during the 
ll's����

h, ���i�M� 1>{ t�����=f:�t:�r�;t�an��t��l��':,':; 
every branch of EnginEering, Mechanic8 and MBnufac­
tures, profusely illustrated. The wh, Ie forming a hand· 
some 4to pamphlet of 80 to 80 pages monthly, and a vol· 
ume of 8W pngp-B annually. Invaluable to Inventors,me­
chanlc8, manufacturers, architect8, bunders, chemist.s 
and others. Two Dollar •.  U. S. currency, payahle in ad· 
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lurers will lind this magazine the very best medium for 
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llluRtrations of important inventions in8erted at spcclal 
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George E. Desbarat.. � embodies an omeial list of all 
patnntl3 grant.ed in Canada, with the claims and reduced 
diagrams of (t,e drawings. Addcd to this i8'a department 
of miscellaneous information, containing il1ustrntJ.ons 
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which rellects the highest credit upon its enterprhing 
publisher, and deserves success." 

toS&'l
d
6R'{t1 

a
����"s:lWIH����fllh'�:U�::;;,r.!f;

t
b�� ' 

OFFICE OF THE 

UNITED STATES 
CENTENNIAL COMMISSION, 

No. 904 Walnut Street., 

Philadelphia, April, 1873. 

P R O P O S A L S  F O R P L AN S  
FOR THE 

CENTENNIAL ANNIVERSARY BUILDINGS. 

ARCHITECTS, ENGINEERS, and others, are hereby Invi· 
ted to offer preliminary .ketehes or designs for the 
bulldin"" to be erected in Fairmount Park,Phlladelphia, 
for the International Exhibition In 1876. 

SPECIFICATIONS and other documents prepared for 
those desiring to compete for the deSign, 

IOQether .Dith InformatIon as 10 the Sums to be paldfor 

Ihe plano which mav be selected, 

will be furnished on anplieation to Lewfs WaIn Smith, 
Hecretary of the Centennial Commission, No. 904 Walnut 
Street. Philadelphia. 

All plans must be placed in the hands of the Secretary 
of the Commission 

BEFORE NOON ON THE FIFTEENTH DAY OF 
JULY, 1879. 

After whie!! time no desIgns will he received. 
t!lu��

eetion of the Committee on Plans and Archl· 
A. T. GOSHORN, Chairman. 

© 1873 SCIENTIFIC AMERICAN, INC.



BAIRD'S 

FOR PRACTICAL MEN. 

R O S E L E U R ' S  
Galvanoplastic 

Manipulations. 
Galvanoplastic Manipulations . A Practical 

Guide for the Gold and Silver Electroplater .. nd the 
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1st, Gold and Silver Electroplater,etc. By A. A. Fesquet, 
Chemist and Engineer. In ORe volume, 8vo . Price $6. 
CONTENTS.-PART I. THIN ELECTRO DEPOSITS. 
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Bright. Lustre by Mutual Friction of Small Objects. VI. 
Gold Colored Varnish. VII. Cleansing. VIII. Galvanic 
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Lnster. xxvI. Dissolving Gold from Gilt Articles. 
XXVII. Silvering. XXVIII. Plated Silver. XXIX . SIl· 
vering with Silver Foil. XXX. Whitening with Sliver In 
a Pot. XXXI. Cold Silvering b,\' Rubbing. XXXII. 
Sequel to Silvering. XXXIII. �ilver·EI.ctroplating. 
XXXIV. Sllvcr Bath for Amateurs. XXXV. Argyrom. 
etry, or the Methol!-'by which the Weight of Deposited 
Silver Is nlrecl a Ascertained. XXXVI. Ar�rometrlc 
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serves. XL. Old Silver. X r.r. Nlel or Nlelled Silver. 
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PART II. GALVANOPLABTIO OPERATIONS.' PROPlCR 
THICI( DEPOSITS. XLV. u�ect of tile Galvanopl�stlc 
tt��· INTliI:rBra:t!'r�

h
:ins�r ���o�<c��rs��t��

e
'lrfl: 

Disposition or the Pieces In the Bath, etc. L. GIlding 
with Dead Luster by Galvanoplastfc Deposits. LI. Gal· 
vanoplastlc Deposfts upon Metals wltbout adherence, 
etc . .. U. DepOSits u

E
on Non·Metalllc Substances. LIII. 
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A Manual of Electro-Metallurgy: 
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the Fourth London e�lon. revised and enlarged. 
llIustrated by cngravlngs. In one VOlume, 8vo .. . . . . .  82 

WOODBURY'S PATENT 
Planina and Matching 
and Molding Mach'mes, Gray & Wood's Planers, Self·olllng 
Saw Arbors, and other woo!! working machinery. 

S. A. WOODS, 1 Sl Liberty street, N. Y. ; 
Send for Circulars. 6'7 Sudbury street, Iloston. 

FOR SALE-A new first class horizontal 
L YN sJ!f�'lr.f¥k�iN� ��M��f�n ��ylt�n�!;��: 
mit Street, South Brooklyn, N. Y. 

EAGLE FOOT LATHE-For Amateurs, 
Jewellers and others. The ftnest In the market. 

Manufactured by W. L. CHASE & Co., 95 Liberty st.,N .Y. 

PORTABLE !STEAM ENGINES, COMBIN-
Ing the maximum of emclency, dBrabllIty and ccon· 

omy, with the minimum of weight and price. They are 
WIdelY and favorably known, more than 1,000 befng In 
use. All warranted BBtlsfactory or no sale. Dcscrlptlve 
circulars se¥k�n

J �Pl'.lJi'i�i"BtE4dg�.
ss
Lawrence, Mass. 

Liberty It., .N .w York. 
T H E  

S C I II H C B  a B C ORD 
F O R  

1 8 7 3 . 
A Compendium of the Sclentlftc Progre.s and Dlscove 

rles of the Preceding Year. llIustrated with Steei 
Plate and o��f:v�n�����: 

600 pages, 

THIS NEW AND SPLENDID BOOK is now 
ready. Its contents will embrace the most Interest· 

Ing Facts and Discoveries In the various Arts and Sci· 
ences tbat have transpired during the preceding year ex. 
rJ���

n
foA��rn"g Il�;:a:r':;e�;��ral ProgIess of the World 

l.-CPEMISTRY AND METALLURGY. 
2.-MECHANICS AND ENGINI!:ERING. 
d.-ELECTRICITY, LIGHT, HEAT, SOUND. 
�.-TI!:CHNOLOGY.-Embracln� New and Useful lnven 
5.-�g��'kn.p .fM'&OiI"6�H6ltHM�?HE ARTS ; 
6.-AGRICULTURE. 
7.-HURAL ANI> HOUSEHOLD ECONOMY. 
�:=t1.tH�it ��gfg�y.TI:���Y.Jl��· HYGIENE. 

10 &Jk'�llI81
.
0LOGY, TERRESTRIAL PHYSWS 

l�a�fJ>TL�WJo�¥� MINERALOGY. 
14 & I5.-BIOGRAPHY. 
In��t""l ir"or;:s:�r �g�
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copy of SCIENCE RBcORD FOB 1878. It will be a most In-
�:e

e
�W�:s'!,t�fJ�l:!'�"v:�olIb���hOUld have a place In 

In 
PJXJ

. 
P'1��;,?�rvo, Hanilsomely Bound. Many Engrav· 

rent by mall to all part. of the conn try:, on receipt of 
the price. A liberal d\llcount to the traile and to can· 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLISHERS, 
3" Park Row, New York City. 

TIn: SCIEN7IFI C .iU£ERI CAN will be sent one year 
and one copy of S CIElt CE RECORD FOR l&7S, on 
receipt of ,,·ro. 

SCIENCE RECORD FOR 18"�.l uniform with the 
�bove., PrIce 82. Library binding, .,..ro., 

I H V B H T O R  S ,  
WHO WISH TO REALIZE PECUNIARY BENEFIT FROM THEIR INVENTIONS (whether 

patented or not ) ,  either by sale of their rights, or partnership with capitalists. are Invited to send for our e7plana. 
tory circular. Many valuable labor saying Inventions are lying dormant which might realize a fortune for their 
owners, lf brought properly before the public. N. Y. EXPOSITION & M'F'G CO., 52 Brc"dway, New York. 

Wood and I.!tI!��!I!�}-!; Leather and 
Rubber Belting, Emerr: Wbeels, Babbitt Metal, &c. . 
GEO. PLACE .. CO., 21 ChamoeIs & 103 Reade St., N.Y. 

Sturtevant Blowers. 
Of evcry size and desc�R�'RnG�o�rl'6W �

n
c�

nd. 
121 Chambers & 103 Reade Street., New York. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 
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SONS. Matteawan, N. Y. and 118 Liberty St., New York. 

'!",!i.l!l U nion iron MUIB, Pittsburgh, Pa. 
The atteRtiou of Enginecrs and Architects Is cslled 

���%�fn"�'l,I�g ��
o
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prepared to furnish all sIzes at ter " ag favorable as can 
lIeoblalnedelsewhere. Fo

.
rMiCrlPtive lithograph address 

Carnegie. Kloman & Co, Union Iron Mills. PIttsburgh, Pa. 

LATHE CHUCKS-HORTON'S PATENT ONLY 10 CTS for two lIumbers of the new 
from 4 to 36 Inches. Also for car wheels. Add, es. • Illustratcd paper, My OWN 

THE E. HURTON & SON CO .. Wln<l8or Locks, Conn. Jg1E��D:·H1.Ji���0::'�I�.:'h�:��7��:�a�'!.!�y�\;-�l�
ar. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

23 Adams st., Brooklyn. N. Y. 

FOOT SA WING MACHINE-best out­
Cuts very fast, as smooth as a plane. s. C. HILLS, 

51 Courtlandt Street.�,_N_e_w_Y_'o_r_k_. ________ _ 

Tbe tact tbat 'b18 lhaftlng liaS 75 .per cent greatel 
iIItrength, a finer finish, and Is truer to ga�e,than any: other 
In ... e, renders It undoubtedly the most economical. We 
are also the sole manutacturersot the CELEBBATBD VOL­
LIN! PAT. COUPLING, and furnish Pulleys, Bangers, etc. 
of the most approved styles. Price lists mailed on appll· 
cation to JONES & LAUGHLIN& --I!!:! Try Itreet, 2<1 and S4 avenues, PIttsburgh, Pa. 190 S. Canal st. Chicago. 
. ,",""Stocks of this Shafting 111 store and lor sale by 
FULLER DANA &; FITZ, lIoston, Mass. 
GEO. pLACE & CO.�l36 Chambera _treet, N. Y. 
PTii:RCE & WHALING. Mflwkukee. WI •• 

PATTERN & BRANDING LETTERS-SHARP, 
. Flat or Roun�lnf\, Snrf�ces-J,a�e stock. PAVE-�t�k. Letterh����U�&"H,\Wd��A�o�TONE. 
. 18 Dutch, cor. Fulton St., New York 

REYNOLDS' 

Turbine Water 
Wheels . 

30 years' cxperlcnee cn&bles me 
to cxcel ln Gearing Mill. of all kinds, 
ond furnishing thcm reliable, eco· 
���

lca
��g':"¥A�f.
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Street, New Yor...:: . 
._------....,..-,,--THE HYDRAULW ROTARY GOVERNOR 

secures to Water Wheel8 exa.ct 8pt�cd under all possible 
conditions, whether slmplc or I.he most complcx .  Uuder 
���s�

m
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e
���::Uf?t�:��J� ten sec

· 
JOHN S. R�GERS, Treas., 19 John St .• Boston, Mass. �A W GUMMERS, Single a.nd Double Up­

� sell!, Saw Tooth Swages, Mill Dog Holders, Siding 
olders, Railroad Spike Pullers, and Trec Pruners. Send 

for circular. O. A. PRESCOTT, Sandy Hill. N. Y. 

BOILERS AND PIPES COVERED 
With " ASBESTOS FELTING ;" saves twenty.ftve per cent. In fuel. Send for Circulars. 

A S B B S T O S  I' B L T I H G C O M P A N Y ,  
Nos. 316, 318, 320, and 1122 Front Street, New York. ar Asbestos In an quantities and qnalltles for sale. 

WOOD-WORKING MAOHINERY. 
SI:.:''Pr:n��
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o
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Boring, Upright ShapIng Machines, etc. Machfne Chlsefs 
an<1 Augers, MouldIng Cutters and Farmer's Cele­
brated Patent Matcher HeaM and Cutters, con· 
tantln

.
oRfttd .:ngo�a:.e J�I�b�� St .. Worcester, Mass. 

MILLERS AND GROCERB-Gray's Flour 
and Yeast Company ... 80 West 42<1 St.J..New York, 

Manufacturers of Gray's rure Hop Yeast rowder. for 
Family and Millers' use, owners and 'V:;nt,ors of Patent 

m���, ��dmJ�a,¥-�
c
J�

r:rl'�r ?:�Ir,.°DIo���t, Self Raising 
Agents Wanted. 'amples and circulars, 250. Gray's 

Wheat and Yeast Feeder. 
�HINGLE AND BARREL MACHINERY.­
I-..} Improved Law's Patent ShIngle and iiead!nr: Mo.· 
chln"s simplest and best In use. Also. Shingle He.ldlng 
;':,�e�:;it.O

l
i�Tre��ltE�?fi�t�:. ����J,"tf.{�
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rs, 

BUERK'B WATCHMAN'S TIME DE-
TECTOIl.-Important for 0.1. large Corporation. 
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catt'olman, as the same reaches dllferent stations of bls 
eat. Send for a Clrcular.

p• O. Box l�ooflo¥t��KM:ps •. 
N. B.-This detector II covered by two U. S. Patent. , 

Parties using or selllnr: these Instruments without au· 
thorlty from me will be dealt with a�cordlng to law. 

RICHARDSON, MERIAM &: co. 
. Manufaeturers of tbe I .. test Improved Patent Dan· 
els' and Woodworth Planing Machines, Matchlug, Sash 
aud molding, Tenoning, M')rtMng, BOring, Shaping, Ver· 
tical, and Clrculnr · Re·sawlng Machines, Saw Mill., Saw 
t{l'n�r:' U���� ��:r
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other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory

k
wor. 

cester. Mass. Warehouse. 1&7 Liberty I;t, New Yor . 17 

PAGE'S Water Flame Coal Lime Kiln, with . coal or wood. No. 1 Soft Wh4te Lime or Cement, 
with use of water. C.D. PAGE, Patentee,Rochester,N.Y. 

WORKING CLASS MALE OR FEMALE, ,60 a week gu�ranteed. 

W
ANTED ! Agents to sell our Rubber Stamps and 
other Novelties . Address U.S.MANUFACTURING 
COM!:' ANY, 9'7 W. Lombard St., Baltimore, Md. 

E M. MAYO'S PATENT BOLT CUTTER. 
• Send for lllt,.trated Circular, Cincinnati. Ohio. 

CHAMPION SPRING MATTRESS-The 
latest and be�t Imllrovement. Do )'OU wallt a 

health'!. and comfoI'table bed ? Here It Is. The softest, 
easles , ctlea�est, most popular, and durable Sfrtng Bed 
��e�:':l't�oufW. 

b
�

I
�ll
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g��p�:::t1� t��a�I��� ��:::: 

"ered steel springs, so united that the pressure Is equally 
nlstrlbuted. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. No frome.no wooden slats, no straps. May 
be usea on ftoor without bedstead. No under bed reo 
qulred. Needs ollly half thickness of bILlr mal tress. The 
regular size double bed, 4 ft. 6 1n. by 6 It., contains 19'1 
tempered steel upholstery springs and weighs only 25 
lb.. Morc springs for your moncy In this bed t.han In any 
other. Warranted nofAeless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed ,13. Shipped, by sIngle hed or quantity, to all part. ()� 
the w .. rlil. Llb�ral cIl.coun! to tbe trade. Agents want· 
ed. F. C. BEACH & CO .. Makers, 102 Chambers St . ,  cor. 
Chnrch New York. . 

ReS
R
ectll.ble empJoymrnt at home, day or evenin� no ftB, B T g������
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stamp, M. YOUNG & CO., 16 Cortlandt St., New York. ENGINE COMPANY. 124 Cbambers St., New York. 

PARTNER WANTED, active or silent, 
with from es.OO> to '10,00>, to engage In the manu­

facture of Patent Safety Fuse. Good location and water 
power. Address "MANUFACTURER OF SAFETY 
FUSE)" Avon, Conn. 

Slide Rests, Hand planers, Scro . 1  Saws 
jlIMPROVED F O O T  L A T H E S, 

s'2'i
t
�ro'",J:'e:

li
r���ers. selling every where 

N. H. BALDWIN, 
Laconia, N.H . 

1 000 000 NAMES of residents In the 
, , towns of New York, 

r.:e: �oh!�d�;�:CI��til��. 
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fair consideration. For parties �Slrln� to advertise ana 
�:�s�l�'::'���I��;�

l
r��::;'�I::fs�'�:srfr'if·L��g:;�':1r. 

aerY Stock, new inventions, etc., there Is no meaDS 80 
ell'ectual as to send a neatly printed circular o!rect to In· 
dlviduals. Addre,s GEO. S. LEFFINGWELL, Box 117, 
Burlington, Iowa. 

BUILDERS, Dealers, and Users of Wood­
bending Machinery, patented or not, Blnce March, 1tl56, unauthorLzed by the Morris & Heywood Tlmbor 

:;�ff�t.f�:' "tl'c�::is
t �����A� SW!����� bfo�

ro
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cor. Walnut &
S
Fr�Dftt!�;};I{n���r;'OhIO. 

WHALEN TURBINE. No rls1<. to purchaser. 
Pamphlet sent free. SETH WHALEN. Haliston SIl", N. Y .  

WOOD-WORKING MACHINERY GEN· 
erally. Specialties, Woodwortl, Planers and Rich· 

I rdson'8 Patent Improved Tenon Machines. 
Central, corner Union st", Worce.ter<..Mass. 

WITHERBI RU(;G & HICHARDSON. 

MOLDING, MORTISING, 
TENONING &; SHAPING 

M A C H I N E S, 
BAND .SAWS, 

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES, &c., 
RAILBOAD, CAB, and AeRY 
CULTURAL Snops &c., 

arSuperior to a� In use. 
J. A. FAY & \)0. 

CINOINNATI. Oblo. 

<I! to $20 J'1'!l' dAY! A�"nt ... antedl An cia • •  ". of ,*orklnA'peOo 
.,,, pIe, of either .c.z, young or 0111, make more moneya. 
work for ulln tlu:lr Ipare moment. oran the '1mB thnn a'anythlDi 
tlM. Padlcular. (rea. .44rea G. Stillion. Co.. f'orUaad.JN,Lu. .. 

E. P. BAU GH'S 

PATENT SECTIONAL MILLS, 
For Grinding Raw Bone!, ... Ores, Clay, Feed. Phos­
phate Rock, Guano, and all Hard and Tough Substances. 

BAU(;H & SONS, ���====���������P�h�il������_._P_� 

MA(1HINERY s:"�}!r<;��:laT�gtr��J1�CE LJ , & CO. 60 Vcsey ot . •  New York. 

THE RAILROAD GAZETTE of M�lO 
will bave IL plate, coverln2: two pages a8 large as 

those of the U Scientific American," of a standard Amer­
ica.n locomotive, built 1'Iy the Grant Locomotive Works, 
Including side elevation and section and end elevation 
and section, drawII to scale of � inch to a foot. and 
t�
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way, New York. 

Andrew's Patents. 
Noiseless, Friction Grooved, or Geared Hoist-

ers, SUited to every want. 
Safety Store Elevators. Prevent Aecldent, if 
Sm!k':,!la::!t;. 

a
�c:.f��Jfitl����k

. 
08cillatlug Eng�nes, Double and Single, 1.2 to 

100.Horse power. 
Centri�al Pumps, -1,00 to 100,000 �allJID. 

Nr�4' ,,�':.
t
:: 8r":�el,u8': ..... .t?;:!fn��.��r:� 

out IUJnrr. 
t!�3'}!�tcr;:.!f!�s�nrable, and Economical. 

WM. D. A��:�s�r�e�?New York. 

SEND TO 

THE AMERICAN SPORTSMAN , 
WEST MERIDEN, CONN. ,  

ur- For a Sample Copy o f  said Paper . ...lEI 

NEW & IMPROVE D PATTERNS.-MA­
CHINISTS' TOOLS-all slzes-.t low prices. 

E. & R. J. GUULD. l03N. J. H. H. Av" . •  Newark, N. J. 

WOODWORTH SURFACE PLANERS, 
,125. Planers and Matchers, tsSO. S. C. HILLS 

51 Courtlandt street. New York. 

GREAT REDUCTION IN PRICES 
OF LE GOUNT'S PATENT HOLLOW 
Iron aI;.t �ri);tOGS, and his Machinist CiampI of both 

1 oet of 8 dogs, from " to 2 Inch, ,6'50. 

tool which has 

FREY'S,  
SAW GRINDER 

Will Gum and Sharpen Saws 
better and In less t.lm� than 
any other devicc . Saves files, 
f�'::'l3�1i� ����J�::g��:rs'l!:� 
Metal, &c. &c. 

trej:sheeckIcr & CO. 
Bucyrus, Ohio. 

SAFETY HOISTING OTIS' Machinery. 
NO. 348 BRofDVl'y, Jf-N�olk. CO., 

SILICATB 01' SODA, 
Liquid Silex-Soluble or Water Glass-manufactured by 

L. &. J. W. FEUCHTWANGEH, New York. 
12 Samples sent by mall for 50 cts., that retail qnlck for '10. R. L. WOLCOTT. 181 Chatham Square. flew York. 

OF THE 

SCIENTIFIC AMERICAN. 
TIle Bat Mecltanical Paper in the Wcn"ld! 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and nove l 
Inventions, manufacturing establishments, tools, and 
processes. 
Chemists, Architects, MiUwrights and Farmers 
The SCIENTIFIC .AMERICAN wlll be found a most 

useful journal to them. All the new discoveries In the 
science of chemistry are given In Its columns ; Bnd the 
Interests of the architect and carpenter are not over· 
looked, all the new Inventions and discoveries apper­
tainIng to these pur-ults being published from week to 
week. Useful and practical Information perlalnlnl!' to 
the Interests of millwrights and mlllowners will be found 
published In the SCIENTIFIC AMEEICAN, which Informa· 
tlon they cannot possibly obtain from any other sonree . 
Subjects In which l 'lantel'll and farmers ore Intere.ted 
will be found discussed In the SCIENTIFIC AMERICAN, 
many Improvements In agricultural Implemcnts being 
Illustrated In Its columns. 

We are also ree.,lvlng, every week, the best sclentlftc 
Journals of Great Britain, France, and Gcrmany ; thUB 
placing In our possession all that I. transpiring In me· 
chanlcal science and art In these old countries. We 
shall continue to transfer to onr columns copious ex� 
tracts, from these journals, of whatever we may deem of 
Interest to our readers. 

TERMS. 
One copy, one year 
One copy, six months 
One copy, four montbs 

$8.00 
1.50 
1.00 

One copy of Sclentlftc American for one year, and 
one copy ot engraving, II Men · of Progress " 10.00 

One copy of Sclentlftc American for one year, and 
one COpy of " Science Record," for 1878 4.50 

Remit by postal order, draft or express. 
Tbe postage on the Sclentlftc American Is ftve cento per 

quarter, payable at the omce where received. Canat' a 
subscribers must remit, wIth subscription, 25 cents extra 
to pay postagc. 
Address "ll ietl en and make all Post Omee ordor. or 

drafts payable to 

M1JHH &. 00., 
3'1 PARI: ROW, NEW YORK, 

© 1873 SCIENTIFIC AMERICAN, INC.



..ta"erll •• men" 00011 be admilled on 111,11 page, al lM ,.ale oj 
81.00 per line for eacA tmerllon. l!Jng,.al)tng8 ma� 
11,_ ad".rlllemenlB al til, • •  ame rale per line bll n_ 
uremenl, a8 tM IetIer"f}rtB., 

A WELL tested article of good thickness fe� and durab11lty, suitable for steep or1lat roofs ; can 
S:u�¥�:

d
cl��ura'� ':":In:z;. �:�h::li.°Ir�a�>RlF��efo 

Malden Lane and 9 Liberty mreet, New York. 

A N T I  LA M I NA 

T' HE CALCASIEU SULP HUR & MINING 
Company of LouisIana, Invites proposals for the 

construction of a Shaft, In Calcasleu Pai1sh, State of 
Louisiana. The object of saId Sbaft Is to reach a deposit 
of Sulphur, about four hundred and forty (440) feet be· 
low the surface of the ground. The nature of the sol1 
and tblckness of stratas are as follows : 

First, 160 feet of clay containing sand. 
Second, l70 feet of quick sand. 
Thlrd, 110 feet of calcareous or lime stone ; and next, 

the sulphur bed, which Is about one hundred and ten 
(110) feet thick. 

The Company w111 exhibit a plan and specl1lcattons to 
contractor. f ,r sold Shaft, and has on the Sl!ot, Iron 
rings, £xtractlon EnJdne and tools, Imported from Eu· 
rope, with the view 01 using the Kind & Chandron Sys. 
tem, also a Steam Saw Mill, abundance of timber, neces· 
sary building •• &c. &c. The work w111 be done under the 
Su�erv1slol! of tbe Engineer of the Company. 

proposals w111 be rccelved up to the 1st of Jnly, 1873. 
Address 

V. A. BELAUME, Secretary, SJi Carondelet Street, 
New Orleans, La. 

on any Material, paper, 
stone, metal,�c. Onjlat, 
or uneven w,. 1ZCe8. '''it'' 

Black or Colored nks, Gold 0,. 
Bilf)8f' Bronze. Price .1. to .8. 
Bend stamp fo,. Circulars of ottr 
Btamps and Printing j/aterials. 

_nled. Goldf,ng d; Co, 14 KiUJiJ St, BOlito ... 

MAHOGANY, 
:aOSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD. HUNGARIAN ASH, AND ' 

ALL KINDS HARD WOOD, 
IN LOGS, PLANK, BOARDS, AND VENEERS, 

GEO. W. READ & CO., 
01l1ce,MI11 and Yard,l86 to 200 Lewis St .. cor.8th St. , E.R. 
fI= ���f�e
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STEAM BOILER AND PIPE 

COVERIIJG 
�S 
A 
W 
S 
B U I L D E RS SEND FOB BOOK CATALOGUE. 

BICKNELL, 2'1 Warren st.,N.Y. 

NILES TOOL WORKS, 
HAMILTON, OHIO. 

BORING AND TURNING MILJJSi
L 

IRON PLANERS 
RADIAL R LING MACHINES, 

, 
ENGINE LATHES, 

CAR WHEEL & AXLE MACHINERY, &c. &c. &c. &c. 

A. S. CAMERON & CO., I 

Steam PnmDs, 
Adapted to every possible 
duty. 

Send for a PrIce List. 

.a. lYI l O R O S O O P B  
I:o� ���:�� ������aei�'f�c�

afl�t All grades, 

McALLISTER, Optlclan, 49 Nassau St., New York. 

}?eEACH'S Scroll Sawing Machines-Cheap. 
est and best In use. For Illustrated Catalogne and 

ce List, send to H. L. BEACH, 90 Fulton St., N. Y. 

SUPBR-BBA TBRS 
Save fuel, and snppJ,Y DRY steam. Ea.l1y attached to 
any bol1er. HENRY W. BULKLEY, EnJdneer. 

98 Liberty St., New York. 

"'-ometers For testing Ovens, Bol1er 
.. Jf "  • 1Iues, Blast furnaces, Suo 
per.Heated Steam, 011 Stills, �Ni\�dr��SBULKLEY, 

98 Liberty St., New York. 

H O U G H T O N ' S  -A�UT�OMATIC HOUSE -PUMP 
OR WATER ELEVATOR-Is especially adapted for rals· 
Ing water In dwelling houses and other places where It 
has been pumyed by hand. It mlly be opelaood by the 
:r��U:d�'i.�!,g f����O���\\r3ri."w°���elr��� ��W&J: 
���

e
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clos':ls, and culinary purposes. It has been thoroughly 
test�d In actual use In dwell1ng houses for more than 
two years and found entirely satisfactory and reliable. 
For description, with 

"JifAY£�WW6�M'¥1l��
dress 

41 State St .. Boston, Mass. 

, WIRB ROPB, 
Steel and Charcoal Iron of superior qnallty, suitable for 
mining and hoisting 

l
urposes, Inclined planes, transmls· 

�\:'I�.?ofIl\�;M,'i CJ�8pe��Yo��;;���:''h���'i:'�u�s� le�r 

Ropes, etc. A farge stock censt"ntl! on lIandfrom WhIC� 
�n:!:':�':�i�We�sY�ik�

ut. JOHN W , MASON & CO., 

R. A. Vervalen's Brick Machines, 
Mad e at Haverstraw, Rockland Co., N. Y. Making nine 
tenth. of all the brick used In the State. Sendforclrcnlar. 

Machinist's Tools 
EXTRA HEAVY AND IlIIPROVED\,,� 

... LUCIUS W, P�!l.>
lt
�

s
�FACTUAJ!iA 

Warerooms, 98 Llbert����1{±�
UJ

��k
Agent. 

ASBESTOS Wanted In Crude State-a!'y quan· 
tlty. Address ROSENTHAL & 

HUSTER, Chatham Mils, PhIladelphia, Pa. 

c:m Union Stone Co.,  
Patentees and Manafacturers .. f 

EmeryWheelskEmeryBlook. 
In slie and Form to Suit various , 

Mechanical Uses · 
GRINDERS, SAW GUMMERS. DU· 

��:Pl�:GtMnfE��D'S PA· 
For P1o.n�aper Cnttlng, Leather Splitting, and all 
��:[ci�f/Ex��'iGE STBlCBT, Boston, Mass. 
BBAlII'Cll 0J'J'IOE8 1 W. S. Jarboe, 98 L1berty Street

h
N. Y., 

5 502  Commerce Street,Phlladelp la,Pa. 
prSend fer circular. 

BUILDING PAPER ! 
For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples 

snd Circulars, to B. E. HALE &; Co .. 56 &; 58 Park Place, N. Y., or BOCK RIVEB PAPER Co . . Ohicago, 

OOVERING for BOILERS 

N I C K E L  S A L T S  AND .. ANODES" FOR PLATING, Manufactured by L. & J. W. FEUCHTW ANGER, 33 Cedar St., N.Y. 

1=1 Highest Premium (Medan Awarded and Endorsed by Certl1lcate from the AMERICAN 
INSTITUTE as .. The Be8t Article In the Market." fIiI • 

� :  ... aD 
M '"  
!!I \I; 
E-4 '"  III fIiI 

"'�iI!lIiIillt1 

The " ASBESTOS ROOFING" 10 a substantial and reliable material, which can be safely used In place 
ol Tin, Slate, &c., on steep or 1Iat roofs, In all climates. It can be cheaply transported and easily applied. 
ASBESTOS ROOF COATING1.ASBESTOS BOILER FELTING ... SHEATHING FET.TS1 PA­

RAFFINE AND MARINE PAI1'ITS. ASBESTOS BOARD, ASBEeTOS, ASPHALTUM, �c. 
pr Send for Descriptive Pamphlets, Prlce·Llsts, &c, Liberal Terms to Dealers. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL mON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL, 

prSteam and Gas Fitters' Supplies, Machinery for 
oaJ Gas Works, &c. &c. 

NO. 13 GOLD ST .. NEW YORK. 

H .  W, J O H N S , 
NEW OFFICES, 8'1 MAIDEN LANE, 

Cor. Gold St., New York. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum en Steam Engines at cost of one per cent Its vahle, and by Its use Vacuum Pans are run with full vacuum without Air Pump. Send to WH. 

�::pa�y�:t
a
tuw..l��·N���,
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IRON PLANERS, ENGINE LATHE� 
Drill., and ether Machinists' Tools, of sv,erlor qual U�n °.:'n��c:':.�:::::�
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�� ��r:iNJ'H�¥'nl: ING CO. New Haven. Conn. �OYE'S MILL FURNISHING WORKS 

are the largest In the United States. They make nrr M11Istones, >'ortable M11Is, Smut Machines, Packers 
M111 Picks, Water Wheels, Pulleys aDd Gearing, specially adapted to 1Iour m11ls. Send for catalogue. 

J. T. NOYE & SON, Butralo, N. Y. 
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EMERY WHEEL MACHINERY 
for
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ndlng Tools and Metsls,gum. ml Saws cleaning Call1ilnil�d. Ing laner hives perfectly stralJrht -unequaled for the sterling quanty 

of Its material and worltiitansblp, 
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COMPANY, 98 Liberty St New York. 

"Tho Harrison Boilor." 
Seven years' service In some of the largest establish· 

ments In New England and elsewhere, with bol1ers 
vamng from Fifty to :FIfteen Hundred Horse Power, 
with repeated orders fr'Jm tbe same parties, shows tha� 
thls 1mproved generator has taken a permanent place In 
the ule of steam. 
Fifty Thousand Horse Power bave been made and put 

Inlw��tts����ho� ���
sW:�:ggYB�T.�nl�· either steam 

generating or superheating snrface, and when this needs 
entire renewal It ca .. be mad. as good as netc at an outlall 
Qr onlll one Aalr tho cost or a new bol/el'. It can be taken 
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of tbe Original setting. It fa most dl1I1cuit and expensive 
to take ont and replace the ordinary wrought Iron bol1er, 
wAleA, WMn worn out, t. compa,.aU"elll worlAle88, and 
can 8GQrcel/L command a pureAaser at anll pri"". 

Harrison Bol1ers of any size can be made ready for 
delivery, after order Is given, as fast as they can be �ut 
����ce, ';��u:t

ttl�gn 
'l,":I\��! no more than that of he 

For �I Information, circulars, etc., application must 
be made direct to the 

HARRISON BOILER WORKS, 
Grays FerrY Road, 

Phlladelphla, Pa. 

THB T A:NITB 00., 
INVENTORS & BUILDERS OF SPECIAL 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 In. to S feet In dlam . 
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Erovements In your FsctO!fit li"011ndrY1 Mill or Sh4'tp, 
t��r����� 

0
g� Jm���,naJ.f'iv�':fIi'l'r:lt\'rg�sn�!: of Tanlte Emery Wheels and Grinding Machinery will more than repay the cost In this year's work ! Nothlnl\ will .1Iap., reduce or remo�. Metal so cbeaply and quickly 

as a Tanl<e Emery Whe.,l. Th� cutting pOints of a II le 
are steel, and each minute's ule Injure. Its cuttlnr edges. A Tantte Emery Wheel never grow. dol I Em· 
ery ls a substance harder tban any metal I We have lately Introduced half a dozen new Styles of Machines for 
Emery Grinding. }'rIces : 'Ir� ISO, 150, $60, '70, t75, t9ll, too, 1110, ,J25., ."<l. '175. Sena tor Circulars and Photo. 
graphs tc 

The Tanite 00., 
Strood8bnrg, Monroe Co., Pa. 

PORTLAND CEMENT, 
From the best London Manufactorers. For .ale bv 
A Practical Treatl.���:eMf.P.itfs�i���:2fceiil J2 0 G A R D U S ' PATENT UNIVERSAL 

Eccentric '101111. for grinding Raw Bones, Bnrnt 
ones, Pot Shells, Ores, Cla�Bt Guano8, Feed, Com, Corn 
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Horn, SaW-dust, &c., and wbatever cannot be ground by 
olher mms. Also, for Paints, Printers' Inks,Paste Black­
Ing, &c. JAMES BOGARDUS, comer White and Elm 
Street •• New York. 

Bradley's Cushioned Hammer 
Is a great Improvement over all other Helve Hammers ; 
It has so many valuo.ble and useful devices for common 
and swedge work, besides conveniences that were be· 
fore unknown to this class of tools, that no adequate 
Idea can be given of Its caPGclty and general osefulBess In a brief n
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WIRE ROPE. 
J O H N  A. R O E B L I N G ' S S O N S ,: JlA.NUJ'AOTUBBB8, TRENTON, N. J. 

FOR Inclined Planes,Standinl! Ship Ril!ging, 
Bridge., Ferries, Stays, or Guys on "llerriCks & "Oranes, 

TIller ROpes, Sash Cords of Copper and Iron, Lightning 
Conductsrs of C0':f.er. �eClal attention gI, en to holst· 
���YK:' �v'tJ,
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pamphlet on �ansmlsslon of P(,wer by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse, 

No. 117 Liberty street. 

Universal Wood Worker. 
Horizontal Bnd Uprillht Borlnll Machine •• Dr Superior to any In use. 

McBETH, BENTEL & MARGEDANT, Hamllton,Ohlo. 

PORTABLE BATHS. 
Address PORTABLE BATH CO., 156 South St., N. Y. 

P. BLAISDELL & GO. , 
HANUJI' AOTUBlCBB 011' THB BEST 

Patent Drill Presser. with Quick 
Return Motion, 

In the Market, also other Machinl8t Tools. 
SEND FOB CUTS. 

WORCESTER, MASS. � LUBRIOA TORS. 
DREYFUS' celebrated Sel£-act­

Ing O:lers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
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over 150 R.R. ln the U. S.,and by hun�eds of 
���Wl1 :n�lmht"s�1�
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THE " Scientific American " is printed wi1h 
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Lombard sts., PbU"delphta and 59 Gold st. New York. 
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