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AUTOMATIC STEAl[ ENGINE. cylinder head, slides, pillow block, and feet for foundations, 
In the accompanying illustrations we present front (Fig. 1) by an elliptic arch in one casting of pleasing design; each 

and back (Fig. 2) views of an automatic steam engine, built pound of material being so placed as to produce the best re­
at Mount Vernon, Ohio, which may be considered as the re- suIts. To this is securely boIted the casting containing the 
suIt of the first successful effort to construct, in the West, steam jacketed cylinder and steam chest. This joiut is made 
a complete machine of this descriptioll., not only combining broad and the surfllces truly scraped to each other, so that 

all the requirements necessary to give the most economical 
results, together with a positive and sure regulation, but at 
the same time equalizing, in workmanship, material, and 
design, the best productions of I<�astertl shops. 

Without entering into the mechanical details, which are 
clearly shown in our engravings, we have but to call to the 
notice of our readers the special advantages which the man­
ufacturers claim for this particular form of engine. The 
desirable points of stability and durability, it is stated, are 
secured by the use of the Surdo bedplate, wherein are united 

COOPER'S AUTOMATIC STEAM ENGINE. 
when completed it is as though the structure were of one 
piece. This principle of construction allows for the free ex­
pansion of the cylinder when heated by the steam, thereby 
avoid�ng all strain on the foundations, while the engine re­
mains as perfectly in line, with the same clearances, lap, and 
lead, when at work hot as when set cold. 

Regulation of the speed is effected by the governor, mea­
suring at each stroke the exact volume of steam at boiler 
pressure which shall be admitted to the cylinder to do the 
work for that stroke, and which, at the Eame time, is de-

[$3 per Annnm, 
IN ADVANCE. 

manded by the load upon the engine. Its principle of con­
struction is such that no variation of pressure or change of 
load can alter the revolutions, and yet the speed Can be va­
ried at the will of the engineer at any desired moment. 

Economy is claimed to be effected by the use of a steam 
jacket, by means of which the metal of the cylinder is kept 

at a higher temperature than the steam doing work inside, 
thereby preventing condensation. The valves are provided 
with fiat wearing surfaces, which have been proved the best 
for continual tightness. Instantaneous closing of the cut-off 
is effected by the direct pressure of the steam upon a piston; 
and, lastly, a high rate of expansion of the steam takes place 
in the cylinder, whereby the full amount of heat is deve­
loped into work. 

We are informed that actual practice and teste prove these 
engines capable of giving within ten per cent 01 the full 
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theoretical power of the indicator diagram, and a develop­

ment of a horse pOWl'r on 2T);- lbs. of coal per hour. They 
are now being placed in factories under a guarantee of from 
3 to 3t lbs. of soft coal per horse power per hour, and in flour 
mills on a consumption of 25 IbR. of coal per barrel of flour. 
These results are produced by steam from the ordinary tubu­
lar boilers with good natural draft. For further information 
address the manufacturers, the John Cooper Engine Manu­
facturing Co., Mount Vernon, Ohio. 
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OUR COAL DEPOSITS.·-TREIR FORIIATION AND EXTENT. 

Among the manifold, but at the same time most striking, 
proofs of a providential care during numberless past ages, 
preparing our planet for the future abode of highly intelli­
gent beings. are the coal deposits. Without these all our 
modern material progress would be utt@rly impossible, and 
the human race would have remained in the stationary con­
dition in which it waR, in regard to all industrial pursuits, du­
ring the many centuries which preceded the discovery of the 
inestimable utility of coal. 

Let us first consider that the kind of fuel used in former 
ages is totally inadequate to supply the present enormous 
wants of all our many steamships, locomotives, stationary 
steam engines. and domestic warming and cooking arrange­
ments; and secondly that the amounts of coal consumed by 
these reaches most astounding figures, which are continually 
increasing. If then we make a visit to a coal region, descend 
into the mines, gather all the information we can obtain 
about the subject (which is the result of all kinds of explo­
rations in regard to the vast coal deposits and the manner in 
which this valuable mineral is distributed), we become dumb­
founded at the immense quantities stored up and buried in 
the bowels of the earth. We are compelled to admire the 
way in which it was kept safe, for millions of years, out of 
danger of combustion or deterioration by atmospheric influ­
ences, till the time arrived when man, driven by the need of 
more fuel than contemporaneous vegetation could afford, 
commenced to utilize this mineral. We find with wonder 
how its eropping out here and there served as a hint, and a 
means of drawing man's attention, and how it led him to 
look, for more material of the same kind, deeper down. 

A rough estimate of the quantities of coal now known to 
exist, within a circle of less than 200 miles radius of the com­
mercial and manufacturing cities of New York and Philadel­
phia alone, reveals the fact that at the pre�ent, and even 
with an increased consumption, there is coal enough for 
some thousands of future centuries, and if to this is added 
the known coal fields of western Pennsylvania, Ohio, Illi · 

nois, Indiana, Iowa, the Pacific Coast, etc., our amazement 
at and admiration of such a providential care, for thousands 
of generations yet to be born, become boundless. 

We read, in some of the older geographies, that the coal 
regions are confined to the temperate zones. and especially to 
those parts peopled by the most advanced nations, that is, 
to Europe and North America. Such an assertion is simply 
based on the assumption that all the existing coal fields have 
been discovered, which is totally unwarranted. New coal 
fields are found almost daily in different parts of the world, 
even in the tropics ; and now China appears to be as rich in 
coal as the United States east of the Mississippi. From its 
similarity. in geographical position to the eastern platean of 
the other great continent, this fact appears, a p1wri, to be 
very probable. 

It is highly interesting to consider, f!om a geological point 
of view, the natural agencies by which such masses of car­
bon have been collected and stored up for future ulle. It is 
evident that, at a peziod of our earth's existence, all the hy­
drogen burned up and formed steam, which later condensed 

J timtifit �mnitau. 
into water, also that all the carbon burned up and formed car- sulphurous vapor, and conducting such vapor over charcoa 1 
bonic acid. At the temperature of the red heat, indeed, and heated to a light red. In the passage of the sulphur vapor 
above it. the affinity of carbon for oxygen surpasses almost all over the coal the requisite carbon is supplied. one part, by 
other chemical affinities, and for this reason carbon and a weight, of carbon uniting with two parts of sulphur, forming 
red heat arl' practically used to reduce oxides, that is, to rob bisulphide of carhon. This being now hot is in the gaseous 
them of their oxygen. The carbonic acid thus formed (un- state. but assumes the liquid form when cooled by refrigera­
like the steam, which condensed into water and formed the tion with cold water. 
ocean) remaineII as a gas in the atmosphere and contained 11.1- B isulphide of carbon is a Vl'ry peculiar liquid. It is very 
most all the carbon in existence, as at t.he present time 11.1- clear and brilliant. In respect to light it is highly disper­
most all the hydrogen in existence is contained in the sive and refractive, and excellent prisms may be made by 
waters. filling triangular shaped bottles with the fluid. It lllay also 

.As carbon is the main ingredient of plants, in fact the be used as a sieve to separate the heat from light. For ex . 
basis on which the cellular vegetable structure and growth ample, if we dissolve a little iodine in a bottle of bisulphide 
depend. an atmosphere so rich in carbon as to contain all of carbon, and pla�e it in the path of a sunbeam, the heat 
that there was of it was exce�dingly favorable to vegeta- rays will pass readily through. but the rays of light will 
tion; add to this a greater heat of the earth's surface (being not. The natural odor of bisulphide of carbon is not 
partially supplied from below) and a consequent very moist unpleasant. as may be ascertained by opening a bottle of the 
atmosphere. and it is no wonder that vegetation did flourish liquid and applying the organ of smell. But wpen a little 
in a manner so luxurious that it is difficult for us to form a 

I air mixes with the bisulphide vapor. a most disguRting odor, 
conception of the same except by visiting- the tropic!>l for· which might be termed the concentrated essence of rotten 
ests of the present day. Great changes in the different' eggs, is the result. 
levels of the earth's surface often swept the piled up rem- Bisulphide of carbon boils at 118'5° Fahr., has never been 
nants of such forest vegeta�ion into lower basins. where frozen, is used for thermometers, for dissolving india rubber 
they we1"e covered with water, afterward with deposits of for making ice and refrigeration. and latterly for obtaining 
this water containing lime and other ingredients; other lay- motive power from the waste heat of the exhaust steam of 
ers of vegetable matter succeeded, and other layers of min- ordinary steam engines. The Ellis bisulphide of carbon en­
eral or earthy deposits; and in this way many strata were gine, heretofore described in the SCIENTIFIC AMERICAN, is 
piled up and the different future coal measures formed. worked wholly by exhaust steam; and. in an example 
These only required first the solving agency of the water, given by us on page 276, the power derived from this ex­
exclusion from air, proper temperature, and pressure, to be haust steam exceeds that obtained from live steam. The 
slowly changed into the black mineral, so rich in carbon, steam engine indicated 14 horse power, the exhaust steam 
which we now call coal. Not only does the coal itself show being ordinarily allowed to escape up chimney. But when 
its vegetable origin, but chemical experimenters have suc· the exhaust steam was turned into the hi sulphide of carbon 
ceeded in making coal artificially, by pla.cing wood in the engine, it yielded 22 horse power. Thus the same quantity 
conditions in which it was supposed that Nature placed the of coal which ordinarily yielded 14 horse power, was, by 
remnants of the ancient forests when the coal was formed ; the interposition of bisulphide of carbon, made to yield 36 
the correctness of the above theory of the coal formation horse power. As we before remarked, bisulphide of carbon 
was thus practically verified by experiment. is a very peculiar liquid. 

As we are 11.'3 yet very far removed from a complete know· 
A GAS-PRO;:i.�ED BOAT, ledge of the number of coal fields and the quantitie3 of car- . . . 

bon they contain, we know nothing of the amoant of car- Mr. WIlham A. Leggo, of �fontreal, Cana�a, IS the a�thor 
bon thus eliminated from the atmosphere by the power of I 

of Il novel method of propellIng v�ssels,. deSigned especIRlly 
sunbeams on vegetable life. It is thus impossible to estimate for c�nal boats. to overcome the dIfficultIeS of horse towa�e. 
what proportion of carbonic acid gas was once p:>ssessed by He discards steam wheels, ropes �nd other comm�n cont�lv­

our atmosphere; we know only what has been left, and this �nces. All that Mr. Leggo uses IS a large bent pIpe wh�ch 
is fully sufficient for vegetation. It is by weight a little IS �ttached to the stern of the ;es

.
sel, the mo�th of the p�pe 

less than one thousandth part, and as carbonic acid, CO2, con- b.eu;g placed under water, pomtmg stern-wIs�. �he pIpe 
sists of 6 parts carbon to 16 of oxygen, our atmosphere con- r

.
1ses to the deck, and at t�e upper end of the. p�pe IS a gas 

tains in weight nearly one three-thousandth part of carbon. lIght and valves that o�en �nward for the admiSSIon of hydro­
Estimating the atmospheric pressure at 14, lbs. per square gen g�s and atmospherIC a�r. As soon as enough hydrogen 

inch, or in round numbers 2,000 lbs. per square foot, every and aIr have ente
.
red . to WIt, two parts of hydr�gen to one 

square foot of terrestrial surface supports an amount of car- of o�ygen. the mIxture takes fire from the gas lIght. an ex­

bon equal to one three-thousandth part of this, or two thirds I ploslOn ensues, the valves are closed, and t
.
he gre�t pres�ure 

of a pound of carbon. As a square mile contains 27,878,400 ' produced finds ve�t. at the mouth of the pIpe, actmg agamst 
square 

·
feet, every square mile supports two thirds of this or the wate� and drlvmg the . boat ahead. T!Ie valves then 

18,595,600 lbs. of caIlbon. Consid�rin g the earth as a globe, open agam, the gases flo,,: m, a new ex.ploslOn takes p�a?e, 
which is correct enough for our purpose its surface is ac- and so on. These explOSIons follow WIth as much rapIdIty 
cording to the foralula 4 r 21l, equal to .4 X 4,0002 X g·i416, as the mo�ions of a steam e�gine piston, and thus the boat 
or very nearly 20 1 000 000 square miles which gh'es nearly soon acqUIres a regular velOCIty. Whether the manufacture, 
4.000,000,000,000,000 ibs. of carbon. E�timating the land as cost, and .storage of the gas, �nd the workill� of the gaseous 
one fourth of the earth's surface it would be 50 000 000 square motor, wIll equal the economIes and com'ellIences of steam 
miles which when covAred w'ith 4 000 000000000 000 lbs. power and its propelling appurtenances remains for Mr. 
coal,shows 80,000,000Ibs. to the mile:or ;er/ ne�ly SIbs. per Leggo .to ascertain by trial.. But we think he ';ill fin� that 
square foot. As a cubic foot of coal weighs on an average 150 steam IS the cheapest and Simplest m?tor. take It all m all. 
lbs. , 3lbs.coal are the 50th part of one foot thick, or very near- The same amount of f.uel t�at l�e reqUIres to produce the gas 
ly one quarter inch. The amount of carbon still in the atmo- and wo�k the gas �ngme �Ill YIeld � grea�er amount of �lse­

sphere would therefore, if extracted, form a layer of coal over ful �ot1ve power If used m connectIOn WIth a proper bOller, 

all the lands of the earth of one quarter of an inch thick. We eng-me and propeller. 
• ......... _____ _ 

know already so much of the deposits that we are aware that AN OBJECTION TO THE LARGE TELESCOPE ANSWERED. 
the coal existin g would do much more than that; therefore we One of our correspondents makes, on page 341 of our cur­
may conclude thc,t ou� atmosphere once contained more than rent volume, a well founded remark in regard to the practi­
double the present p,mount of carbonic acid gas, while the cal use of the million dollar telescope, namely, that the 
quantity of this substance combined with lime, forming the apparent motion of the heavens is increased in the sa;me 
extensive lime rocks and many other carbonates, shows that ratio as the magnifying power of the telescope with which we 
the amount was once even much larger than this, so much contemplate the heavenly bodies. This is correct. and we 
so as to be unfit for the highl'r species of air-breathing will estimate this increase: When, for instance, using a 
animals; and the natural operations of past ages. referred to, magnifying power of one thousand diameters, the apparent 
served thus the double purpose of making the atmosphere as motion. which actually is only about a quarter of a degree 
well as the terrestri�l surface adapted for the conditions (equal to the sun's or moon's radius) per minute, becomes 
which are now being fulfilled, according to the evident plan thl'n equal to a motion of 250' per minute, or 4° per second, 
of an intelligent Providential Power. or 360' in 1 minute 27 seconds, in fact equivalent to a velo-

ELECTRIC��·�iRE ARIIS. 
city equaling that of the whole firmament in 1 minute 27 

Professor Samuel Gardiner, Jr., the man who lights the 
Capitol at Washington by electricity, has invented a 
method of discharging fire arms which dispenses with 
gun locks and all that sort of machinery. Within the 
handle of the pistol or gun he has a galvanic battery, 
or a Leyden bottle and a rubber to produce electricity. 
Thence a wire extends to the cartridge, the arrangement 
being such that on pressing a pin with the finger, a spark of 
electricity enters the cartridge and fires the powder. Now, 
if the Professor will only make one more improvement, 
namely, shoot the ball by electricity without gun or powder, 
he will distance all competition, and add new laurels to his 
already distinguished fame as an electrician. 

-------------.� ....... ------------
BISULPHIDE OF CARBON. 

In the manufacture of illuminating gas, lime is used as a 
pur ifier . to arrest the fumes and compounds of sulphur, which 
hecome mixed with the gas in the process of distilling the 
coal. This lime becomes charged with Rulphu r and other mat­
ters. A new method, by Julius Kircher of this city, for pro­
ducing bisulphide of Cl\fbon from the above waste of gas-ma­
king establishments known as gas lime, consists in mixing the 
gas lime with equal parts of clay, loam or sand, subject­
ing the same to heat in a closed retort, which expels the 

seconds. It is evident that, when the images of the heavenly 
bodies fly across the field of the telescope with such velocity, 
nothing can be seen, much less carefully observed. His 
comparison of observing a flea, on the periphery of a wheel 
revolving ten thousand times per second, while sitting on 
·another wheel, turning four thousand times in the same 
short period, is rather exag-gerated. The most sanguine 
expectation is to bring the moon apparently to within 8 
miles, which corresponds to a magnifying power of 30,000, 
and this may be as easily controlled as astronomers now con­
trol the present powerful telescopes, by simply mlmnting 
them equatorially, that is. attaching them to c. main axis 
whbh is placed parallel to the axis of the earth, and gh'ing, 
by means of properly r�gulated clockwork, to this axis a 
rotation contrary to that of the earth, but with the same 
velocity, that is, one revolution in 24 hours. In this way, 
the two motions neutralize each other, and the telescope 
stands motionless in space, at least as far as concerns the 
daily terrestrial rotation. The fixed position of the earth's 
axis and the great distance of the stars makes the effect of 
the earth's yeady motion totally impl'rceptible, when the 
stars or the further planets are the objects observed. 

In regard to the moon's apparent and real motions, our 
astronomers have also solved the problem of regulating the 
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motion of the telescope, so as to follow the moon perfectly. 

This was necessary in order to make the admirable lunar 
photographs, such as those with which Mr. Rutherfurd and 
Dr. Henry Draper (both of New York city) have enriched the 
scientific world. The same principle, applied to the million 
dollar telescope, will keep any mountain crater or other ob· 
ject on the moon's surface exactly in the center of the field 
of the instrument; the only precaution to be "bserved will 
be that everything is to be constructed with the utmost 
care, as evidently all little defects and aberrations produced 
by the apparatu� will boc( me magnified in proportion to 
the power of the lenscs. As the motion of each planet is 
perfectly known, having been the subject of the most rigid 
calculation, the means of kpeping each planet in the center of 
the field of any telescope, however great its power, is a sim­
ple mechanical problem, founded on ma',hematical data and 
of as easy solution as is the case with the moon's motion; it 
is, in fact, easier, as the moon shows more of such irregular­
ities than the planets; while at the same time, by her greater 
proximity, these eccentricities are more perceptible to us 
than those of other heavenly bodies at greater distances. 

tUle. There is also in addition a very interesting exhibit of 
a plant for extra::ting the saccharine matter from potatoes 
and other vegetables. In the first division Heckmann of 
Berlin displays a magnificent vacuum pan 10 feet 3t inches 
in diameter, the top of the brass dome of which, as it rests 
on its platform, is over 27 feet from the floor. It is made 
entirely of copper and in only five pieces. The upper part 
is dished out of one sheet of copper; the middle part of the 
body down to the flanges is built out of another; the lower 
body, which is nearly cylindrical, is made out of a third, and 
the two bottoms, each out of a single piece. The pan con­
tains 645 square feet of heating surface and twenty-five 
complete rings. 

W. Mitchell and Captain Nordenholt suggest the use of red, 
white, and green lights to flash a certain number of times 
according to the letter to be communicated. Thus, the first 
six consonants of th·� alphabet are represented by from one to 
six flashes of a white light; the next six by a red light, and the 
t.hird six by a green light, used in the same manner. Only 
two lanterns are needed, one entirely white, and the other 
having a green and a red side. Experiments made with this 
system have proved satisfactory. 

SPONTANEOUS CHANGE IN TIrE EXTRACT OR ESSENCE OF 

VANILLA. 

Quite recently there has been considerable comment in sci­
entific journals in reference to the poisonous properties of 
the vanilla bean. The flavoring is supplied in two forms, 
the powder of the pod and an alcoholic extract. Dr. Oli­
ver believes that there ia no reason to consider that either 
the pod itself or the extract is deleterious when fresh, but 
that there is strong reason to fear that the ex�ract at least 
may undergo a changa so as to be capable of producing 
poisonous symptoms. The alteration probably takes place 
through oxidation, aft!.'r exposure for a length of time to the 
air. Hence it is to be inferred thllt bottles containing the 
extract should be kept well corked. Schroff believe:! that 
the poison is produced by the use of cashew nut oil to be. 
smear the vanilla pods. The low priced extracts .. f vanilla. 
in the market are made of the tonka bean, a cheaper article 
somewhat used for flavoring snuff. There i8, however, no 
reason to suppose that this bean possesses deleterious prop. 
erties. 

-------------.� .•. �.-------------

THE VIENNA EXPOSITION. 

The great show, from all accounts. is still in a chaotic state 
of  confusion, and the reports of the correspondents of Euro­
pean and domestic journals, written from Vienna, indicate 
that but slow progress is 1 eing made toward reducing the 
contents of the vast building to anything resembling order. 
Visitors are few, averagin!!' barely 10.000 a day, and these 
Ilave to pick their way through a wilderness of packing 
cases and among a Babel of workmen, with no better reward 
for their labor than a sight of half finished trophies or 
jumbled mixtures of goods, destitute of arrangement and 
still covered with their protecting screens. ".Judging from 
the efforts made in some parts of the buildings." says one 
correspondent, "the exhibits will Jnly be in order a little 
while before it will be time to restore them to their packing 
boxes." Another writer clings to tce hope that the 1 st of 
July will find everytldng complete, while a third, taking a 
more despairing view of matters, doubts if the show will 
ever be finished. and strongly advises Americans contempla­
ting a trip to Vienna to defer their journey for at least two 
months. 

TIrE GEXERAI. OFFICIAL CATALOGUE 

has been recently issued by the Austrian government, but 
the lists ar.] imperfect, and the United States, Spain, Portu­
gill, and a large portion of the German section are entirely 
omitted. At present Austria has the largest number of ex­
hibitors, 7,290, the majority of whose products relate to tex­
tile industries and clothing; Hungary is next, 4.629; then 
France, 2,508: and Germany, 2,459. England has 784 ex­
hibitors. principally of machinery. Salvador ends the list 
with but 5, presenting specimens of her productions. Of 
the various groups, that devotrd to substances of food as 
products of industry is best represented, by 2,653 entries. 
The fine arts are badly neglected, the exhibitors in the four 
groups devoted to the subject numbering but 8, and all com­
ing from Hussia. The total number of tJeople contributing 
to the show is summed up as 24.014. This catalogue, though 
defiCient in many respec\s, is the best information available 
at present upon the extent of the exhibits, though of course 
its figures indicate the per80nnel of the participators in the 
exposition without relating to the number of objects they 
may display. At some future time it will be corrected; and 
its statistics, when including those of the nations above 
mentioned as omitted, tog ether with such additional contri­
butions as may come from China and the Asiatic countries, 
the West India Islands, and other as yet not fully represent­
ed localities, will doubtless be materially altered. 

WITIrIN TilE ROTUNDA 

is the scene of the greatest activity. The great central 
transept is almost entirely in order, and is furr.ished with 
rich draperies amI cases of textile fabrics. In the center 
the great fountain is rapidly approaching completion, but 
its design cannot yet he determined. Most conspicuous are 
the stearin trophies, which may well be taken for polished 
marble and which are exquisite in design and workmanship. 
One consists of a high column with gilded and black pol­
ished pedestal, capital, and bands, surmounted by a huge 
ball of white stearin. Another is a complete tempI!" formed 
of the same material, which has six columns each ten feet 
high; within is a figure of the Goddess of Peace. En(fi­
neering's correspondent, from whose graphic report we draw 
the main facts herewith given, notes a large number of gen­
eral exhibits comprising arms, clocks, ivory articles, etc., 
which in the absence of detailed particulars are of no filpecial 
interest to the American reader. Lavassiere et fils, 'of Paris, 
copper workers, display an odd trophy, occupying a space 
some 30 feet square. The area is enclosed by walls of bur­
nished bars and copppr tubes arranged in groups of different 
lengths so as to present a somewhat castellated appearance. 
These tubes ard cut away in the center of two sides so as to 
leave entrance ways. Over the front portal is secured a fine 
piece of copper work--probably part of a vacuum pan-­
which formA a domed metallic canopy; around are arranged 
various kinds of copper and brass work, fire box sheets, 
fittings, etc. Pollak of Vienna displays a huge structure 
made with great skill and ingenuity entirely of variegated 
matches. Faber exhibits his world famed pencils, and a 
rival manufacturer, immense urns of polishel plumbago. A 
portion of the 

SUGAR MACHINERY 

has been set up in the machinery hall. This clali5 of appa­
ratus may be divided into two sections; that for making 
sugar from cane, and that relating to the beet root manufac-

F. Aders, of Magdeburg, has the finest apparatus for the 
manufacture of beet root sugar. The boilers resemble ma­
rine boilers standing side by ;;,ide, and are simple wrought 
iron cylinders 8 feet 3 inc�:es by 10 feet 8 inches. Each con­
tains 510 seamless 2 inch brass tubes, passing through the 
end plates and communicating, not with the interior of the 
boiler, but with separate steam chambers at each end. The 
low pressure steam is admitted in one of these chambers, is 
condensed in passing through the tubes, and imparts its 
heat to the j uice in the boiler. The steam given off by the 
boiling after passing through a safety vessel is used to heat 
the contents of the second boiler; and, as it is necessarily it­
self condensed!n �he process of impli.rting its heat to the 
juice in the second boiler, no separate condenser is required 
for it to insure that the boiling in the first boiler takes place 
in vaouo. The steam from the second boiler is condensed in 
the nsual way. The safety vessel is a special feature, and 
serves to free the steam from all the sugar which may have 
become mechanically mixed with it. Each boiler contains 
2,850 square feet of heatillg surface, and they are considered 
the largest of their class ever constructed. The 

MARINE ENGINES 

exhibited are few in number, as manufacturers seemed loth 
to forward their goods to a country in which but little de­
mand for them could exist. Mes!'rs. Burmeister & Wain, of 
Copenhagen, contribute a pair of compound engines of thirty 
horse power, nominal, of novel design. There are two high 
pressure cyllnders on the top of the low pressure cylinders, 
but the latter have trunks so that the total hight of the 
engines :s not more than would be occupied by ordinary 
direct acting engines without the extra cylinders above. 
Each low pressure cylinder has one of the side frames cast 
upon it. There is a horizontal cylindrical surface condenser, 
the pumps of which are worked by levers connected with 
the lower ends of the trunks. A forty horse power compound 
marine screw engine from the Stabilimento 1 echnico of 
Trieste, is noticeable for the manner in which the air and 
circulating pumps are worked. There is a short throw 
forged crank in the center of the crank shaft, from which a 
connecting rod works the feE'd pumps by a cross head; and 
the feed pump rods, being prolonged and carried across 
above the shaft, form the piston rods for the air and circu­
lating pumps. The Austrian and Hungari an Lloyds, in a 
large pavilion of their own, exhihit a series of models of 
various vessels, and also the stern post and tube, screw shaft 
and propeller of a vessel having engines of about 200 horse 
power. The propeller has four blades with their tips bent 
back for the sake of getting an extra large leading radius; 
an arrangement, by the way, which has been proved not to 
possess sufficient advantage to compensate br the additional 
risk of having the blades broken. As regards 

THE UNITED STATES COMMISSION, 

we have little of novelty to add. The report of the official 
investigation relative to the charges against the suspended 
commissioners is still delayed, and in its absence no just 
opinion of the difficulty can be formed. Foreign journals, 
we notice, applaud the action of the Government in its 
prompt though severe measures. A. deputation of influen­
tial citizens from New Jersey, recently waited upon the 
Presidf'nt in reference to the case of General Van Buren; but, 
other than the a�surance that justice would be done, we note 
no results of the interview. There has been a brlef sensation 
cau�ed by the statemellts of a restaurant keeper, regarding 
approaches made to him by the ex-commissionsr general, but 
the report, as published in a morning contemporary, has 
since been stated to be incorrect, and it is doubtful whether 
the facts have any substantial basis. There is little question 
but that if General Van Buren is innocent of the aspersions 
cast upon him, as we trust he is, his experience has been a 
severe one, for which, if exonerated, he deserves ample 
reparation from tIle country. 

------------� . � .•• -------------

8CIEBT.lFIC AND PRACTICAL INFORMATION. 

MERCHANT STEAMERS. 

According to the bureau of statistics at Brussels, the 
steam merchant marine of the world consis.ted in 1872 of 
4,335 steamers, measuring 3,680,700 tuns. Of these Great 
Britain has 2,538, aggregating 2,382,145 tuns, and the Uni­
ted States 420, of 282,150 tuns. 

SCIrIO-LIAO. 

The Hansa recommends shippers of sugar, coffee, tea. to­
bacco, etc .. to abandon 'the use of costly envelopes of sheet 
lead a.nd zinc to protect their cases, and substitute therefor 
the Chinese" schio.liao," or varnish made of 4 parts fresh 
blood, 4 parts of powdered lime and a little alum. It is said 
that three or four coats of this substance ensures complete 
impermeability. The composition was described on page 65 
of our volume XXIV. 

NIGHT SIGNALS. 

In England and Germany a method has been proposed of 
applying the commercial code of signals to night use. Sir 

FERTILIZER FOR MELONS. 

Coffee grounds, which are very rich in nitrog-n , are said 
to form an excellent lDanure for melons. In or]er to pro­
duce the best effect, they should be mix�d with lhe earth 
which forms the bed, so that they should be well decayed 
by the time the roots begin to develope. 

RECENT PHOTOGRAPHIC IMPROVEME�TS. 

M. A. Martin proposes the following very suluble collodi­
on : Add to two parts of sulphuric acid at 150 F., nne part. 
ef dry nitrate of potash; when the mixture has cooled t.o 
1310, place therein small tufts of cotton as rapidly as pos�i­
ble. After 7 or 8 minutes of immersion, turn out the wLole 
at once in a large quantity of water and wash quickly, re­
peating the washing until complete neutrality is o'Jtained. 
The dried cotton is carded with copper cards in order to 
eliminate all pulverulent portions. About 123 grains of 
cottor. are to be employed with every 10 ounces of the 
above mentioned mixture. 

M. Jeanrenaud advises photographers to make use of a cold 
solution of a or 4 per cent of carbonate of ammonia. as a 
powerful solvent of the chromatic produets which color car. 
bon proofs after their development. The substance, he says, 
replaces cyanide of potassium with advantage. 

For magic lantern images, G. Willis recommends the fol­
lowing process : On a solution of india rubber in benzole, of 
the consistency of ordinary collodion, allow to float for half 
a minute the sheet of paper which is to be applied to the 
plate of glass. Add. to the white of eggs, about 7 grains of 
chloride of ammonia for each egg, beat up strongly and fil­
ter. Then allow to float upon this liquid the already im. 
pregnated paper, taking care to avoid air bubbles. The pa. 
per dries very quickly and can be preserved for a long time. 
The sensitiveness and the printing are the same as ordinari­
ly, but the image on the paper should have very dark colors. 
It is then washed to remove all trace of silver, and pressed 
against the plate. When the paper is dry, the surface is 
lightly rubbed with a wad of cotton dipped in benz ole, after 
which it may be detached, leaving the image on the glass. 
The picture is fixed by employing a solution of soda, suf­
ficiently weak not to attack the colors. Plates thus prepared 
are remarkable for their transparency, and as the tints applied 
are very intense, they can bear to be much magnified. An­
other advantage in the. process consists in that a quantity of 
paper already treated with the caoutchonc can be held in reo 
serve. 

M. Letaile diminishes the intensity of a negative which 
is too opaque after development by first washing it and 
then covering it with a solution of 7'5 drams of chlo­
ride of gold in a pint of water. The operation is repeated 
until the negat.ive assumes a suitable color. Next it is 
placed in a bath of nitric acid which entirely /lovers it, dis­
solving the silver and causing the image to nearly disappear. 
By the aid of sulphate of iron, however, the latter is dark­
ened and caused to reappear with much transparency. Re­
course may be Imd to pyrogallil! acid to attain at once the de, 
gree of intensity and of transparency desired. The image 
which remains after the application of tllO nitric acld, on 
account of its great transparency, is excellently adapted for 
enlarging. 

A JAPANESE SUSPENSION BRIDGE. 

Mr. T. J. Waters, the Surveyor General of the Japanese 
government, has recently completed the first suspension 
bridge built in Japan. It is constructed over a ra\'ine filli'd 
with wat.er, which separates the Mikado's palace from his 
pleasure gardens, and is intended solely for his own person· 
al usE' and that of his immediate attendants. The fabric, 
says the Japan Weekly Mail, is 234 feet long, 17 f(et widf', 
and 60 feet above thf'l water. It is suppurtf·d by two rp,d 
brick columns 64 feet high from the foundation, and the 
cables are of galvanized iron. The hand rails are of thin wire 
rope, and, with the entire structure, are hand�omf'lly orna­
mented. The anchol'l are buried 23 feet deep, and the 
bridge h8.8 been tested with a rolling load of 20 tUDS. The 
Mikado, W"I understand, took great interest in the construo­
tion and frequently inspected its progress. 
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:PUMPING ENGINE. 

We are indebted to Engineering for the accompanying 
engraving of a small non condensing beam pumping en. 
gine, constructed a few months ago by the Messrs. G wynnp, 
of the Hammersmi th Iron Works, Hammersmith, England, 
for pumping from a well one 
hundred feet in depth. The 
engine has a !.Iteam cylinder 
20 inches in diameter with 2 
feet 6 inches stroke, and the 
piston rod is carried through 
the bottom of the cylinder 
and attached to a balance 
weiJrht (about half a tun) 
employed to counterbalance 
the weight of the pump rods, 
etc. The beam is 8 feet 6 
inches long, and is composed 
of two seven.eighths inch 
wrought iron plates stayed 
together at intervals. The 
connecting rod is 4 feet 2 
inches long between centers. 
'rhe crank has a throw of 8t 
i nches.  The pump, which is 
carried on a girder 25 feet from 
the bottom of the well, is of 
the bucket and p lunger class,  
the barrel being 16 inches 
i n  diameter and the plung�r, 
11i inches. The stroke of  
the pump is the same as that 
of the steam cylinder, name· 
ly, 2 feet 6 inches .  A large 
air vessel is placed above the 
retaining vII-lve of the p ump, 
and the latter delivers the 
water through a rising main 
9 inches i n  diameter. Alto· 
gether the engine is of a 
very convenient type, which 
may be advantageously em· 
ployed in many situations. 

------------4.�'.� . •• __________ __ 

WENHAM'S HEATED A.IB ENGINE. 

At a recent meeting of the Institution of Mechanical En· 
gineers, in London, England, Mr. C. \V. Cooke, in P. pp.per 
on the subject, gave the following details regarding Wen· 
ham's hot air engine, an engraving of which we reproduce 
from the pages of the Engineer. This machine belongs to 
tll?t class in which the firl' is in. 
closed a�d fed by air pumped in 
beneath the grate to maintain the 
combustion, the larger portion of 
the air entering above the fire to 
be heated, the whole, together 
with the products of combustion, 
being made to act on the piston. 

O ur illustration gives a sectional 
view of an engine of this de�crip. 
tion of one horse power. A spe · 
cilLl feature is the furnace shown 
at A, in which perfect combustion 
is obtained from ordinary bitumi. 
nous coal, which is generally pre· 
ferred fot: this engine. The space 
under the grate is separated from 
the upper part by a moderately 
air· tight diaphragm, and abo,e 
the grate is an annulus of seg· 
mental fire bricks, as shown, with 
semi- cylindrical grooves at their 
joints, so that when placed to· 
gether the center forms a cylindri. 
cal hopper containing a store of 
fuel sufficient for several hours' 
work, and the grooves at the joints 
form a series of vertical fiues 
tl'rough the bricks. The column 
of coal descends as it is consumed 
on the furnace bars, and, the air 
coming into contact with nothing 
b ut coal in a state of intense igni. 
tion, all the products of combus· 
tion must pass through · the ig. 
nited portion. The channels in 
the fire bricks that serve as fiues 
being also white hot, no uncon· 
sumed fire gases can pass through. 

$ deutine �lUtti,aU. 
low the fire the combustion becomes very intense, and the 
heat. and consequent expansion of the air, correspondingly 
great, and the engine will gain in power and speed. If, on 
the other hand, all the air be directed above the fire through 
the passage, S, a very dull fire will be the result ; the air will 

BEAM PUMPING ENGINE. 

be comparatively cool with less increase of volume, and there 
will be a diminution in the power of the engine. This dif· 
ference of power serves as a very effective mAans of regula. 
ting the speed of the engine, and tfhe governor was C0nse· 
quently attached to the lever of the swing valve at S. No 
other regulation for speed is required, giving this advantage 
that the combustion of the coal is exactly proportioned to 

the crank passes. The engine is single acting, the air press· 
ure acting on the under side of the piston only ; the air is ad. 
mitted from the heater by means of a puppet valve, E, moved 
by a cam, at G, on the main shaft. There is a similar valve, 
also moved by a cam, which opena from the cylinder to the 

exhaust. This valve is shown 
at F. 

The chief peculiarity in this 
engine is the method by which 
the top of the cylinder serves 
as the air pump, and is made 
to convey into the heater for 
expansion the reduced bulk of 
air required for the due per· 
formance of the engine. The 
top of the piston does not reach 
the cylinder cover, but there is 
a clearance space left between 
them. The result is that the 
pressure in the heater should 
never exceed 15 Ibs. on the 
square inch ; the extent of this 
pressure is obtained entirely by 
the amount of clearance space 
above the piston, the action of 
which may be thus explained : 
The piston rises until it cum­
presses the air contained in tLe 
air pump to half its volume, 
or to a pressure of 15 Ibs. per 
square inch, and not till then 
does there exist equilibrum be. 
tween the a i r  in the air pump 

and that in the heater. The 
pump valve, Q, then ope ns, and 
during the remainder of the 
stroke, air is pumped into the 
furnace. At the end of the 
stroke the val,e, Q, closes, 
leaving still 15 Ibs. pressure in 
the space abo I'e the piston. As 
there is  no further escape for 
this, it acts uFon the piston du. 

ring part of the down stroke, and equalizes the action of the 
engine ; a small lly wheel only is therefore required. 

This is, of course. not any advantage in power, for what­
ever power is required in order to obtain this pressure of 15 
lbs. above the piston must be deducted from the force of 
the up stroke ; it is only transferred from t�e lower side of 
the piston to be utilized above by the subseq uent expansion 

of the compressed air. After the 
expansion has ceased, the inlet air 
pump valve below Q opens, and ad· 
mits the quantity of cold air re­
quired for the next stroke of the 
engine. 

Mr. Cooke obRerved that air en· 
gine3 on this principle cannot be 
worked advantageously at a high 
pressure. The a ir is found to en· 
ter the working cylinder at 1 1 27' 
Fah. , and to leaye it at 4660 Fah. 
About 8 Ibs. of coal per horse are 
found to be consumed per hour. 

There can be no doubt that, in 
many applications requiring a few 
horses' power, this en/!ine will bo 
found very useful, and the verdict 
of the discussion tended tu this di­
rection. The manufacturers do not, 
of course, put it forward in compe· 
tition with the ordinary steam en­
gine, but rather as a fairly econom· 
ical, non.explosible, small prime 
motor. 

______ .�_�_.44-----

The furnace has a cover, by 
which it cau be hermetically closed 
in front of the ash pit, shown at 
Z, and there is a similar cover for 
filling the coal hopper at Y. The 
products of combustion, after leav· 
ing the channels of the bricks, are 
met by a bafIle plate, W. lilled 
with fire clay, which prevents the 
cover of the fnrnace from getting 
unduly hot. The fire bricks are 

A ustralian Pearl Fishlug. 

Pearl fishing on the coas t of 
Western Australia i s  rapidly as . 
suming importance, one English 
speculator Laving had no fewer 
than 400 Malay divers at work du­
ring the season of 1872-73. The. 
fishing grounds l ie about two to 
three miles fro-:n the coast. Small 
schooners anchor near these, and 
the diving iakes place from skiffs, 
containing each about ten men, who 
dive in succession, going down two 
to four fathoms (the Malays are able 
to reach six fathoms). The season 
bpgins in September and ends i n  
March, and the diving is most ex­
tensi vely done one or two hours be . 
fore and after the lowest neap tide, 
One of these skiffs will earn $150 
in a week, in mother.oi-pearl, ex· 

1�;;;!;;�I;;;I..l!i;;l;;;;l;;;;I:lI..I...IIll...""SIiCiiAiiL",�=O_F=F",£:;;E:iir .... .I!..== __ .... __ ;;;;;;===Il"" elusive of pearls. The natives re-'i-.LJ '0 ,  ;15 , 1 13"  , III 11 .c. 
ceive no regular wages, only good 

separated from the outside shell 
of the stove by a ring of powdered brick or ashel!. There 
are two cold air supply inlets to the fire, the one below the 
fire, at T, and the other above the fire, at S ;  and there is a 
swing valve, by which more or less of the air supply is di 
reeted below or abo\"e the fire. If all the.air be directed be. 

WENHAIil'S HEATED AIR ENGINE. 
the amount of work performed. The engine is of the steeple 
form, having two piston rods placed diagonally, with the 
main or crank shaft running between them ; and in order 
to malw the cylinder ILS compact as possible, the cover of it 
is pro\"lded with a segmental chase or depression, in which 

food and some articles of clothing, 
with occasional small presents. 

The Malay divers receive about four dollars monthly, besides 
board, and passage money to and fro. The fishing is done 
in a very rude and primitive fashion at present, but im. 
proved appliancefl are being called in, and II>. ttch harvest i:l ex· 
pected. 
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IMPROVED GARDEN HOE . 

'fhis invention is a garden hoe, provided with swinging 
forks, one being attached 
to each edge 011 the right 
and left of the hoe blade, 
for loosening the earth 
among tender vegetal)les, 
flowers, etc. The device 
may also be nsed for rak­
ing out weeds or other 
rubbish from between 
the rows, which is done 
by turning the forks up 
from the cutting edge of 
the hoe, as shown. The 
forks are made of thin 
steel, about 1! inches 

long and t inch broad at the points, and are fastened to the 
hoe by means of rivets. Patented Oct. 29, 1872, by Mr. Reu­
ben P. Buttles, of Mansfield, Pa. 

------------.� .• � . •• -------------
N ever Turn Around In the Street with a 

Ladder on your Sh o ulder. 

Old Mr. Watson on Nelson street has got a nice little bill 
to p!l.y. He sent a man down town for a pot of paint and a 
ladder. The man got the paint , and then went to a lumber 
ya!'d aft"r a ladder. Then he tied the paint pot on the end 
of the ladder, and put the ladder on his shoulder. This was 
a very smart arrangement, and the man himself admired it 
very much. He started for home this way, and didn't find 
any trouble in getting along the first block, because people 
had an impression that a long ladder with a pot of yellow 
paint dangling on the end of it wasn't exactly the thing to 
trifle with, so they balanced along on the curbstone or rubbed 
up against the buildings. Pretty soon the man saw some­
body in a store he knew, and he turned round to speak 
to him, and drove one end of the ladder into a millinery 
case and knocked the crown out of an $ 18 bonnet. Then he 
backed off in affrigl!t, and knocked down two sewing machine 
agents with the other end. Then he started to turn round, 
and an old gentleman who was desperately end<;>avoring to 
pull his wife out of danger saw the peril and shouted out : "Hi 
thera !"  llut it was too late. The pot struck agamst an 
awning post, tipped to one side. aud the entire contents went 
over the aged couple. This so startled the man that he 
whirled completely around, smashing in an en tirc store 
fron�, frightening a milkman's team, and knocking over 
some thirteen persons who were actively dodging about to 
get out of the way. Then he dropped the ladder, and fled 
into the country, shouting " murder " and " fire " at every 
jump. A regularly ordained painter is now engaged on Mr. 
Watson's house. -Danbu1'y NewN. 

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

FIREPROOF FLOOR. 

In this invention, Mr. Nathaniel Chency, of the Architec­
tural Iron Works, New York city, the inventor, proposes to 
do away with lath and other combustible building material, 
and_apply the pla8ter, for ceiling rooms, directly to irou wire, 
which is interwoven with the tie rods of floor or roof arches. 

In our engraving the arch, A, is formed of metal plates 
bolted together at the edges by angle bars, and resting at 
t�le ends on metal skew back beams, B, which are tied to­
gether by wire rod s, C, to prevent end pressure or strain on 
the walls. and hold the arch up stiff and firm. On the lower 
floor the arch is made of brick, and is similarly secured, sup­
porting a layer of concrete above. 

The connecting or tie wires, C, are arranged close togeth­
er, as ehown in the section, Fig. 2, and small wire is woven 
in at suitable distances. The fabric is suspended by tbe 

short rods, D, from above, and upon it the plaster is appli�d 
in the ordinary manner. The d evice is necessarily fireproof, 
and is said to form firm floors, incapable of transmitting 
sound to any considerable extent. Patented through the 
Scientific American Patent Agency, April 1, 1873. 

. .• � . .. -------------

REMEDY FOR HEADAcHE. -Pains in the head arise from 
such a variety of causes that no one remedy will answer in 
every case, But the follOWing is said to be an excellent pre­
paration, and from the simple nature of the ingredients we 
think it is worth trying : Put a handflfl of salt into a quart 
of water, and one ounce of spirits of hartshorn and half an 
ounce of spirits of camphor. Put them quickly into a bot­
tle, and cork tightly to prevent the escape of the spirits. 
Soak a piecA of cloth with the mixture, and apply it to the 
head ; wet the cloth afresh as soon as it gets beated. 

THE BELGIAN DRAY. 

A tun is  considered a good load for a one horse cart or 
dray in New York city, while two tuns are sometimes car­
ried, two horses being employed. Heavy loads are carried 
much more easily when the size of the wheels on which tbe 
load is snpported is increased. In Belgium advantage is 
taken of this fact in the construction of drays, which are 
thus described by a correspondent of the English Mechanic : 

,rHE BELGIAN DRAY-{Slde Elevation). 

Its load capacity of dead weight is 10 tuns. For bulky 
loads, there are sockets on the sides for fixing stanchions. 
The wheels are very stron;�ly made, with tires 4 inches by 
1 �  inches. Every day I see two horses drag with ease the 
load given above, and often one horse traveling with ease 
with five tuns on �he dray, it being a common �ustom for a 
fiingle horse to be yoked on one side of the pole. The roads 

THE BELGIAN DRAY-{End Elevations). 

in and about Antwerp are generally level, with occasional 
short steep places of 1 in 60. For carrying corn, casks, or 
castings, these drays are peculiarly fitted. There are others 
where, by raising the body of the dray higher, a heavy load 
can be carried on top, while a dozen casks or cases can be 
slung in chains beneath. 

--------------.� .• � . •• ----------

M'GRATH'S PATENT SIDE STICK AND QUOINS. 

37 1 
of magnetism. is measured by the surface of the two rectan · 
gular triangles, which the figure forms ; the poles of the 
magnet are at the hight of the centers of gravity of the two 
triangles, etc. 

But this " normal magnet " has a very important property 
which the above does not necessarily indicate. It is . . max­
imum ;" that is to say, if new plates also well magnetized 
be added to the first, no further augmp.ntation of mllgnetic 

intensity will be found ; a fact 
explained by the consideration, 
already indicated by Coulomb, 
that each plate acts contrary to 
its neighbors. When we say 
that the magnet is thus maxi­
mum, it mnst not be conClUded 
tr erefrom that the addition of 
new plates would not augment 
its force if the poles were pro-
vided with armatures of soft 

iron, which imprison the magnetism. In such case, in fact, to 
give to the armatures a magnetic intensity equal to that of 
the plates, the number of the latter must be augmenteti 
above the maximum noted. The magnet thus armed is 
able to carry a much greater load than when it is simply 
composed of plates of steel. 

These fundamental points established, M. Jamin has since 
etudied the influence of the breadth of the plates and that 
of their bngth, one of which acts on the quantity of mag 
netism, the other on its intensity. He has finally determined 
that a magnet of given thickness composed of eeveral plates 
has more intensity than one formed of a single plate of equal 
thickness, and he has thereiore been led to construct mag 
nets of plates of steel made veIY thin. 

We cannot, in the absence of further and fuller investi. 
gations, ente r into the subject at present in greater detail ; 
but the reader will understand how greatly the improvement 
of magnets, which w ill result from this beautiful theoretic 
study. will lead to bet.ter facilities in the construction of the 
magneto-electric machines which, under so many different 
forms, are to-day employed in industrial pursuits. 

_ ._. -
Callf'ornla Borax. 

Very extensive deposits of borax haye lately bf!en disco\-­
ered in California, near Desert Spring station, on the rond to 
O wens river. The deposits on th" Sente range, in San Bm­
nardino county, are eyen more extc1l2 iYe. Crusts of tornx 
are taken out and piled, resembling hay ricks, for reduction 
or shipment. Borax is composed of soda and boracic acid . 
the latter being derived from one of the metalloids termc(l 
boron. Boron, like sulphur, is not a metal, and elementary . 

suhstances not metals are termed metal 
c.=:;;i;:�;=::-;:t::;;;;;;:;i��:::;-;::=�B::::;.�·�;r:B�:::::-I::;r=:�=;i�:-:.:;;;:��;::::\==J loids. Borax is extensively used in th e , � , arts, in metallurgy, glass making, glazing 

'rhe work of locking up a printer's form, so that, when it 
is fixed on the bed of the press, every type and space shall 
be held in its place with perfect firmness, requires, if per­
formed in the old and common way, no small expenditure of 
time and care, both to insure a perfect register and to avoid 
all possibility of springing the chase or bowing the columns. 

To facilitate this labor and also to provide a device which 
will be both safer and quicker. in operation, Mr. Thomas 
McGrath, of Albany, N. Y. , has recently patented the appa­
ratus illustrated herewith. It con�lists of a side stick, A. 
with a series of inclined planes in opposite directions from 
the center, having quoins, B B, to match. and opp.rated by a 
screw, C, having a double right and left hand thread. By 
turning this screw with the lever, D, the quoins are driven 
in opposite ways on the inclines, thereby throwing an equal 
pressure on the whole length of the side stick and the chase. 
A very few movements of the lever Buffice to lock up the 
largest form-the inventor states that the whole operation 
can be completed inside of two minutes-and the process is 
so simple that printers can hereafter delegate the work to 
the " devil," instp.ad of wasting thereon the time of a skilled 
workman. The device is strongly and durably constructed, 
and is entirely free from complicated parts, liable to get out 
of order. It p1'oduces an even tension upon the chase and 
secures the type with sufficient firmness. 

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

New Researches In M:agnetlsm. 

The Revue Industrielle contains a communication of con­
sider�ble importance, recently made to the French Academy 
of Sciences by M. Jamin, relating to new researches into the 
p roperties of magnets : 

Since the development of physics, steel magnets have 
been frequently employed, lLnd many have studied carefully 
their qualities and attempted to discover the best mode for 
their construction. Up to the present, however, all thut has 
been determiued has been without system, and all the pro­
cesses of fabrication practiced have been at best empirical. 
In brief, no one could point to any strict theory connecting 
the phenomena or affording a means of ante-calculating the 
effects of a magnet. It is th�s theory which M. Jamin has 
found and of which be publishes the fundamental princi­
ples. Its development, it is safe to add, will not be difficult, 
for the researches which remain to be accomplished are all 
indicated and present no serious obstacles. 

The following is the course pursued : M. Jamin first 
Bonght for the di�tri!>ution of magnetism in a magnet formed 
of a sin�le plate, and perceived that it could be represented 
by a curve of two branches comprised between the line of 
the poles and two perpendiculars to this line, one above the 
north pole, for example, and the other below the south pole. 
A second leaf being added to the magnet, the curve became 
less concave, and with a third plate a similar and increased 
effect was prouuced. Finally, with a certain number of 
plates, the curve resolved itself into a right line. Thus 
formed, the magnet is termed by M. Jamin aimant normal 
(normal magnet), and it is easy to see that such a magnet 
should present especial facilities for study. 'l'he qU&I1tity 

o 
of pottery, soldering, etc. 

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

Australian Method 01' Coollng W ater. 

Large buckets of canvas, says the Bulletin du MI/see, are 
made about 4 feet high and 15 inches in diameter. A bag of 
linen or flannel stretched across the top serves as a sieve and 
a sipb m ; a wooden cock and a canvas tube inserted below 
the level of the water are nsed to draw off the contents. 
These reeervoirs are suspended to branches of trees in shady 
places and exposed to the light breezes which in summer 
always exist in Australia. From the damp surface of the ves 
sels a rapid evaporation takes 
place, which keeps the water 
within at a temperature much 
lower than that of the sur­
rounding air. 

[This arrangemen t is on the 
same principle as the water 
jars, or " monkeys," used in 
tropical countrieli and the east 
of Europe. The latter al'e 
merely unglazed earthenware 
j ugs, having II. very small neck 
and a spout. We have never 
seen them used in the United 
States, but should imagine 
that during the summer 
months, and particularly in 
event of ice famines, such 
as we have been threatened 
with during the past two 
years, they might be advan­
tageously employed. The 
jars may be made by any 
potter from ordinary clay at 
a very small expense. By 
suspending them in a cur­
rent of air, the water within 
is kept during the hottest weather at a delicious coolness, 
and at a temperature much more healthful than that l)ro­
duced by the copious use of ice. The vessels may be molded 
in fancy shapes, so as to be ornamental for table use, or 
fashioned as represented in our Eketcb , w hich is the ordi­
nary form used in Asia Minor and the East. --EDs. ] 

----�-------.� . • . • 
BEFORE flowering, the be et contains from eight to ten per 

cent of sugar ; in proportion as the seed forms the sugar 
disappears, so much so that, when the -llecd is ripe, there is 
no trace of sugar in tho beet. 

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

ALL ncw subscriptions to the SCIlINTII'IC AMlIBICAN will llC commenced 
with the number Issued In tbe week the names are received at this 01llce. 
un)css back numbers are o-dered. All thc numhers back to January 1st 
may be had, and subscriptions entered from that date if desired . 
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SA.NITARY NOTES.···FOOD AND ITS PREPARATION. 

We select the third of our series of sanitary notes from an 
interesting essay by Dr. George Derby, secretary of the State 
Board of Health of Massachusetts, treating upon the forms 
of food in common use throughout that State, how they are 
prepared and how they are eaten, together with the consid­
erations whether this food, as generally u�ed, promotes pub­
lic health, power and happinese. The question : 

IS SUCH Jo N ARTICLE WHOLESOME OR NOT ? 

cannot be truly answered in a general sense. Very few ar­
ticle� ranked ai food are absolutely unfit, but a man laying a 
stone wall may digest and thrive on diet which would be 
very unwholesome to him if employed in shoemaking or 
other sedentary occupation. Of the many causes of con­
sumption . want of proper food is surely one, and there is 
good reason to bel ieve that the many forms of dyspepsia so 
commonly met with are but too often the danger signal that 
Nature givetl us to show that the food, either in its quality, 
its preparation, or its variety, is unsuited to maintain the 
vital process. It is but a modified form of starvation, with 
the mockery of a display of abundance. 

BREAD. 

Leavened or fprmented bread is as old as the time of Moses 
and its va ' uA llas been fairly tested. Whatever be the pre­
cisM ·acti on of the leaven, it transforms grain by partial de­
composition of its original elements, and leaves as its result­
ant what men in all ages have approved. Modern sub­
stitutes impair the flavor, diminish the nutritive property, 
and break t.he staff of life. Bakers' bread is almost univers­
ally comp'lded of flour with extraneous substances, alum and 
carbonate of ammonia being most employed. Bread hastily 
made in families is mixed in a variety of ways with carbon­
ates of soda or potasll, combined with phosphate of lime, 
with cream of tartar or with sour milk, and is generally im­
perfectly cooked. Very often the elements of wheat and 
fat which the body demands are furnished in underdone 
pastry made of flour and hogs' lard ; the first legitimate 
e fTect of such food as this with people of average condition is 
indigestion or dyspepsia ; the second is all that train of ail­
ments caused by imperfect nutrition. 

Good bread s�lOuld be made from a mixture of flour such as 
is generally used in our markets, water, salt and yeast, 
and nothing else. The yeast is composed of malt, potatoes, 
and hops, and the dough,kneaded for from one and a half to 
two hours, is then thoroughly baked. In this connection, re­
garding the quality of bread retailed in large cities, we 
should judge from Dr. Derby's r.3port that Boston bread was 
inferior to that sold in New York. Some time since one of 
our great dailies, desiring to gather a column or two of sen­
sational matter, made arrangements with a young physician 
of this city to procure one hundred samples of bread from 
various localities, analyze the same, and astonish the coun­
try with revelations of gross adulteration, swindling of the 
poor, etc. After gathering a few specimens from corner 
groC,llries and other unpromising spots, the investigator was 
obliged to discontinue his labors for the simple reason that 
the bread contained no impurities worth mentioning, and 
such as there were did not exist in any deleterious quanti­
ty. It is needless to add that the enterprising journal did 
not publish the results obtained. 

VARIETY OF FOOD. 

Experience has proved that, for some reason unknown to 
science, variety is essential to health after reaching the age 
when we are free to choose our food. The perpetual recur­
rence of the same edibles, even though their number be con­
siderable, becomes in all periods of life except infancy not 
only wearisome but positively injurious. The lack of va­
riety in many cases is due to the poverty of poorer classes 
and the difficulty of buying fresh provisions in places re­
mote from markets. Salt pork, salt fish, and potatoes, with 
pies, poor bread, and Japan tea are the staples of food of 
thousands of families during our long winters. It should 
be understood how needful a change of diet is from time to 
time. Fresh vegetables, particularly in the country, are 
readily obtained and preserved, and should be unsparingly 
used. The edible roots, as turnips, carrots, onions, and beets, 
and cabbage, are as well worth preservation as the omnipres­
ent potato. All these vegetables need thorough boiling and 
more than they generally get. 

FRYING MEAT, 

a common hahit in American cookery, is most unprofitable to 
the eater. It robs the meat of its juices and hard'3ns its 
texture. '('I:e extreme heat of the fat not only burns the 
outer layers of t i le meat, so as to injure their value for nu­
tritive purposes, but also changes the chemical condition of 
the fatty acids, giving rise to products which obstruct the 
breathing and cause tingling of the nose and eyes of the 
cook, and which are more or less harmful to the eater. The 
peculiar flavor of the meat is in a great measure lost by fry­
ing, and for it is substituted the flavor of the fat in which 
it i� cooked. This fat permeates the fibers of the meat 
in snch a way as to render them less soluble in the 
watpry fluid� of the mouth and stomach, andthu8 causes 
difficult dige�tion. Broiling on II. gridiron over a quick 
fire COStil a little more time and trouble, and very likely 
fuel also, but by this process the juices of the meat are 
sealed up (to a certain extent) instead of being evapo\"a­
ted, and the nutritive value is thereby much increased. 

PASTRY. 

In the New England States. pies are the most constantly 
recurring form of food, and country bakers often distribute 
m�re of them than they do loaves of bread. The average 
pie is made of flour, water, salt, and generally butter of the 

J titntifit �tumtIlU. 
lowest grade, together with carbonate of soda. This paste 
encloses chopped meat seasoned with lard and spices,or fruit 
squash or custard. The fact that such pastry is ill borne by 
a feeble stomach req uires little explanation. The close in­
corporation of the gluten with the fat in the process of roll­
ing pastry, needful to make it light by enclosing the ma­
terials which will distend it when heat is applied, renders 
the action of the gastric juice upon the mass extremely diffi­
cult. It must, so to speak, pick out from the close union 
the parts which it is fitted to reduce to a form ready for 
absorption, and let the remainder pass on. 

TIME DEVOTED TO MEALS. 

Dr. Derby states that the average time occnpied in the 
process of taking food by the people of Massachusetts does 
not exceed from twelve to fifteen minutes for each meal. 
Such haste is injurious to health for many reasons. The 
process of digestion begins in the mouth with the action of 
the teeth, and through excitement of the salivary glands by 
the presence of food. Unless saliva is abundantly mingled 
with the latter, the first act of digestion is obstructed aud 
Nature's plan is changed. This fluid not only lubricates but 
acts chemically in the mouth, if a reasonable time be given 
it, upon all the starchy elements which make up the great 
bulk of what we eat. Eating in haste, a great deal of air is 
swallowed. Air is to a certain extent always entangled in 
the saliva and assists digestion, but when " wads " of food 
succeed each other very rapidly, they seem to act like pis � 
tons in the tube leading from the back of the throat, and 
drive before and between them into the stomach such 
amounts of air as to distend that organ and impede its func­
tions. Another effect of eating in this way is that the 
masses of food, imperfectly mixed with saliva, become 
impacted in the <esophagus, checking its muscular action 
which is obviously intended to propel only one piece at 
a time. This embarrassment is overcome by taking at one 
gulp as much fluid as the mouth will hold, thus dIstending 
the elastic tube and washing the obstructed food into the 
stomach. All thili is unnatural and can hardly fail to work 
mischief. 

TEA AND COFFEE. 

Both tea and coffee have properties which are universally 
recognized as valuable. Without being nutritive, they sus­
tain nutrition by limiting the body's w'tste and by promoting 
the absorption of animal food. Their healthfulness depends 
on the amount taken and the times when taken. They enliven 
and inspirit the wearied body, and supplement, as it were, 
nutritious food. 

There is nothing simpler than to make good tea or coffee, 
but nine persons out of ten are unable to do it. Neither 
should under any circumstances be boiled. Tea should 
be prepared by placing the leaves in a well warmed (scalded 
out) tea pot, pouring fiercely boiling water directly upon 
them and drinking the fresh infusion almost immediately. 
If left stewing on a fire, the aromatic qualities are boiled 
away, and there remains a concentrated decoction of theine 
and the astringent matters with w:'lich it is combined. Such 
tea is intoxicating, proQuces nervousness and fretful temper, 
and, as the author remarks, often underlies much domestic 
unhappiness. Coffee may be prepared either by beating up 
the ground fresh roasted berries with the white of an eeg, 
adding boiling water and standing back of the range for a 
short time where it ca:mot boil, or on the French plan, which 
is better, by simply pouring the water through the very 
finely ground beans once or twice. Coffee boiled to death 
loses all its aroma and is deprived of its aromatic and health­
ful principle, the caffeine ;  a strong decoction of tannin is 
principally the result, which is both indigestible and harm­
ful. Beef tea, Dr. Derby considers is better than either tea 
or coffee, the pure meat being better for the purpose than 
any of the extracts sold. 

EXCESSIVE USE OF WATER. 

In the manufactories of all kinds, water (very often iced) 
is placed within easy reach of every person, male or female, 
and the effect of this constant invitation is seen in the drink­
ing of what physicians must regard as unreasonable amounts. 
The food is thereby diluted, and the stom"ch is oftentimes 
chilled below the temperature of the blood, and by repeated 
drafts may be kept in this condition. The process of diges­
tion is in this way serionsly interfered with. A certain 
amount (70 to 100 ounces) of water is required daily for the 
nutrition of an average adult ; but of this total requirement 
20 to 30 ounces are contained in the so-called solid food, 
leaving about sixty ounces to be supplied in some form of 
liquid, as tea, coffee, and water. If this amount is greatly 
exceeded, it forces additional and needless work on the oro. 
gans of excretion. 

------------.. � .. � . .. ------------
(Jo)or Maklolt. 

A pleasing tint is the splentiid blue made from prussiate 
of potash and copperJls, boiled in separate vessels and then 
run together in the washing tank, in which all the sulphuric 
and nitric acids are carefully washed from the compound. 
As the acids disappear, the blue comes out in full force ; and 
after the water has been drawn off, and the pigment dried 
in hot rooms, hot as the hottest of Turkish baths, the lumps 
of blue are broken up into small pieces for laundry purposes. 
All colors made from combinations (with one exception­
American vermilion) are made much on the same principle. 
The chemicals are boiled in one vat, the base of the color in 
another, and then both are run together to have the acids 
washed out of them, the chemical action not being complete 
till the acid is entirely gone. Blue, for instance, looks like a 
dark green when it is first made. The colors are then care-

fully filtered, the remaining pigment pressed and dried, and 
the batch i� ready for sale in cakes or to be ground into 
powder. Yellow is made from a combination of nitrate or 
sugar of lead alid bichromate of potash ; green from a com· 
bination of the processes for making blue and yellow carried 
out simultaneously ; American vermilion from English white 
lead and bich"romate of potash boiled in a cauldron together. 
Browns and reds are natural mineral colors ; umbers, siennas, 
and ochers are natural earth colors. 

All their grinding and mixing of color with oil is done at 
the Flymoutll Works of Raynolds and Co. , Bergen Point, 
N. J. , so says a correspondent of the New York Times. 
The cakes of color, having been crushed to powder, are led 
into iron mills with a certain quantity of oil, the lower side 
of the mill revolving. Slowly the sluggish stream of fin ­
ished paint forces its way through a small aperture into 
large pans, from which it is packed in any quantity from a 
one pound tin can to a barrel. The cans are all made on the 
premises, and are quite a novelty. 

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

Railway Travel In IUexlco . 

The Republic of Mexico has one railway in operation, that 
from Vera Cruz on the Atlantic side to the city of Mexico 
in the interior, 263 miles. The Rai!road Gazette �ays : 

There is but one passenger tra�n running through, which 
leaves Vera Cruz at the very unseasonable hour of a A. M. , 
and reaches Mexico at 9 P. M. of the same day-not quite 15 
miles an hour. Returning, it leaves Mexico at midnight 
and reaches Vera Cruz at 5.40 P. M.-nearly at the same 
rate as the trip up, which for s�me distance is up with a 
vengeance. There is also one freight train daily, which also 
takes passengers and makes the trip in 29 hours-laying over 
all night (from half past nine till half past five down and from 
seven to a quarter of eight up) at a station on the way. The 
passenger up has ten minutes about half past four in the 
morning, ten minutes an hOUl later, ten minutes half an 
hour later, ten minutes an hour later, fifteen minutes about 
uine o'clock, ten minutes an hour and a half later, forty-five 
minutes about one o'clock,fifteen minutes at half pHst four,and 
ten minutes an h(lur later,for refreshments or other purposes, 
' .0 that in this trip of 263 miles he waits at stations two 
hours and a quartf'r, besides the stops of less than ten min­
utes. Perhaps Mexicans need a great deal of " refreshing " 
and perhap it is intended to give commercial travelers and 
others opportunities to do business and make visits at all 
the principal stations on one trip. Besides the through pas­
senger and freight, there is what is known as a " pulque " 
train, running between Mexico and Soltepec, 112 miles. 
Pulque, as some of our readers may not know, is the Mexi. 
can whisky. 

- _ . -
Modern Prol'"ress ln Egypt. 

Henry Day, Esq. , a lawyer of eminence from this city, is 
now traveling in Egypt and writes for the N. Y. Observer. 
In a recent letter he gives some very interesting facts con­
cerning the condition of things in that sllndy country, the 
upli.fted bed of an ancient ocean : 

All along the Nile, says Mr. Day, there are immense sugar 
manufactories worked by steam, in which the cane is ground 
and the boiling and refining done. I visited some of these 
manufactories, and I have never seen more costly and per­
fec. machinery or more extensive works. One of these fac­
tories at Rhoda employs 2,500men, and covers acres of land. 
After the juice is pressed out, the cane is dried and used for 
fuel. The sugar plantations, which surround these estab­
lishments, are immense. The Khedive is also the most ex­
tensh'e landowner and agriculturist in the world. I could 
find little land along the Nile which did not belong to Mm. 

He is tearing down old houses in the city of Cairo and lay­
ing out new wide avenues, letting in light and air, putting 
in gas and water. and rebuilding with fine modern houses. 
The new parks, water works, gas works, and iron bridge 
over the Nile, attest his enterprise. [An engraving of this 
splendid bridge was recently given in the SCIENTIFIC AMER­
ICAN. ] Magnificent palaces of the Khedive abound every­
where in and about the city, and they are finished with a 
splendor far surpassing anything I have ever seen in any 
other country, and which it is impossible for words to de­
scribe. These palaces are surrounded by immense parks, 
filled with all the beauties that art can devise, and these 
parks again are surrounded by a wall fifteen feet high. 
There seems to be a great fondness with the Khedive and 
his pa.:has for tBis kind of display, for in all directions 
around Cairo you will see these palaces being built and en­
closed by immense walls, sometimes enclosing nearly a 
square mile of land. 

The Khedive is now engaged in opening canals, by which 
he intends t� reclaim the lands of the desert. These are 
now being extended in the vicinity of the Pyramids. He is 
also building a canal, called the Ismailyeah canal, extending 
from Cairo to IsmaiIa, thus affording water communication 
between the Nile and the Red Sea and irrigation to the 
desert country through which it passes. The land thus re­
claimed belongs to the Khedive. He lets it to the Arabs, 
charging them a rent for the water, and taking a certain pro­
portion of the crops raised. The canals he builds by forced 
labor. He makes a req uisition on the Governor of each pro­
vince for a certain number of men to labor on the canals or 
in his sugar houses. The Governor makes a levy among the 
poor peasants, and they are taken off, willingly or unwilling­
ly, under a guard, to work for a certain time for little or 
nothing. I saw a company at Thebes, gathered among the 
small villages, led off under the lead of the Governor of 
the province riding on his fine Arab steed. The poor fellows 
looked like a gang of slaves being driven from .home 
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The Cause oC the A. urora Borealis. 

To the Editor of tM &ientijic American : 

Some years ago, probably in 1859, there was a display of 
the aurora borealis which attracted considerable attention 
and convinced me that this phenomena must be electrical i� 
its nature. Thereupon I wrote to three distinguished gen­
tlemen, namely, Professor Henry, Lieutenant Maury and 
Professor Loomis, calling their attention to some circum­
stances connected therewith, and suggested that, as dry air 
was a non-cbnductor, electricity would be generated by sub­
jecting it to friction. As Lieutenant Maury had established 
beyond cavil tha t  the currents of air were as regular and 
produced by the same causes as those of the ocean, and that 
at almost any given point these causes would produce two 
currents (moving in directions almost opposite, but one 
above the other), I suggested that, when the lower and north­
ward bound of these, in low latitudes, was sufficiently dry, 
the evolution of electricity in sufficient quantit.y to be visible 
was inevitable ; but that this was seldom the case and conse­
quently it was rarely seen in low latitudes. On the contrary, 
in high latitudes where the air was necessarily dry, it was of 
freq uent occurrence. 

To my suggestions, each of these gentlemen kindly re­
sponded. The first two named, and particularly the second, 
thought the theory " plau3ible," and suggested that I should 
demonstrate by actual experiment the truth of my theory. 
This, for want of means, I was utterly unable to do ; and so 
the matter has remained until the present time, so far as I 
am informed. Professor Loomis, who I believe is yet alive, 
thought that there were some facts that could not be explained 
on this hypothesis. One of these was that, in high latitudes, 
the aurora was seen between the beholder and some distant 
hill or mountain. He also sent me a copy of a ledure of his 
in which many, probably all, the different phenomena were 
enumerated. I thought then, as now, that my theory would 
account for all except the last named. Many times since 
have I thought the matter over ; and, at each of tlle several 
times when I have had an opportunity of witnessing the 
aurora, I have imagined that I could see a demonstration of 
my theory. 

Recently, however, during a stormy evening, when more 
than one weather light could be seen, one seemed to be 
approl1ching from the southwest. It came nearer and nearer 
and increased in brightness so much that a congregatio� 
assembled for worship in our quiet little town was much dis­
turbed and many even went out of doors to see what the 
matter was. Suddenly a violent whirlwind passed over the 
town and went toward the northeast accompanied by the 
light. 

Now I suggest that, in the stratum of air between the cur­
rents moving in opposite directions, or nearly so, the airy 
cus.hion must continually be subject to violent gyrations, 
whICh evolve electricity in visible quantities, and that it 
arranges itself in bars, pltrallel to the earth's magnetic axis. 
Thus the appearance of the aurora in high latitudes between 
th.e beholder and some distant terresl rial object may easily 
be accounted for, and thus, doubtless, also the weather lights 
are produced. 

I would be glad to have the opinions of scientific men who 
have studied the subject. A. C. CARNES. 

Livingston, Tenn. 
-------------.� . . � . .. -------------

·.'he El{g. 

To tM Editor of tlw &ientijic American: 

As a sequel to the egg lectures by Professor Agassiz, the 
following statement may not be uninteresting : A week ago 
I set four bens on eggs. One morning I observed that one of 
the hens had left her nest ; returning four hours afterwards, 
the nest was still deserted and the eggs entirely cold. Sup­
posing them to be spoiled, I concluded to UBe them in the 
interest of science. I broke one of the eggs and poured the 
contents into a dish for examination. The head and eyes of 
the embryo chick were plainly recognizable, also the head 
and numerous blood vessels ; but no motion or other signs of 
life could be detected. The second and third eggs showed 
like results. I broke the fourth egg. On rupturing some of 
the blood vessels, the blood oozed out, still uncoagulated, 
but no motion of the heart or of any other part was visible. 
I breathed upon the heart ; still no motion. I next placed it 
in the palm of my hand, when, after a few seconds, it com­
menced beating, showing that (although the eggs had re­
mained uncovered four hours, were entirely cold and circu­
lation was suspended, the weather being cool enough to 
make overcoats comfortable) there was still vitality in the 
eggs, and that they need.ed only external heat to set their 
functions in motion. The rest of the eggs I placed under 
the other hens, feeling confident that most, if not all, of them 
would hatch. J. H. P. 

Franklin, N. Y. 
-------------.� . . � . •• -------------

Air and Gas Engines. 

To the Editor of the &ientijic American: 

An article taken from a foreign engineering magazine upon 
the subject of air and gas engines prompts me to make some 
suggestions upon the same subject. It seems to me that the 
most feasible method of constructing a hot air engine, or of 
utilizing hot air as a vehicle of power for working machin­
ery. is the method adopted in the Roper and similar caloric 
engines, which is to pump or force cold air through the burn­
ing fuel in an air-tight furnace, thus utilizing not only the 
air but the gases of combustion. The furnace having free 
and ample access to the piston of the engine, the shorter and 
larger the passage between the piston and the furnace, the 

J timtifit �mmtJu. 
greater will be the percentage of power. In fact, if one end 
of the cylinder in which the piston works could constit.ute 
the furnace (without such speedy destruction, by heat, of those 
most costly and important parts of the engine, the cylinder 
and piston), the maximum value of the fuel consumed would 
be obtained : or, if a tolerable vacuum, say of from ten to 
twelve pounds to the square inch, could be cheaply main· 
tained, into which the engine could exhaust, then the hot 
air could be used at such low temperature as to be perfectly 
harmless to the piston and cylinder. The writer of the article 
above referred to advocates this vacuum idea or method, and 
suggests that a vacuum be produced by cooling off hot air in 
two vacuum chambers alternately. His method of cooling, 
etc. , is not fully explained, but I think it hardly possible to 
cool cheaply and rapidly such highly heated air as would be 
required to produce a vacuum of five pounds to the square 
inch. Therefore I believe that aU attempts to improve the 
hot air engine in this direction must prove far more costly 
than satisfactory. I would suggest that the cylinder be 
placed vertically beneath the furnace, and the upper portion 
of the piston be cup-shaped, and large enough to embrace the 
fire so that no ashes or cinder can get into the cylinder ; in 
this position the piston will of course form the bottom of the 
furnace and its position will be such as to receive the max­
imum pressure of hot air with only It minimum of heat. 

The hot air engine is q uite simple and satisfactory as it is ; 
it only needs some little modification in the disposition and 
proportion of its parts . I believe, to double its efficiency. 

F. G. WOODWARD. 
-------------.� .•. �.-------------

Concentration oC the Sun's Heat. 

To tIM Editor of the &ientijic American : 

In your issue of May 14, under the above title, the present 
theory of terrestr;al heat is rejected, because, " on leaving 
the earth's surface to approach the sun, a feeling of intense 
cold is soon perceived. "  The writer has made the mistake 
of considering but one cause. The intense cold experi­
enced is due to the perfect diathermacy of the ether which 
fills space. The sun's rays grow more intense as you ascend. 
It is the universal testimony of travellers that they nover 
suffered such intense heat as when upon some high moun­
tain with one half the atmosphere beneath them, and sur­
rounded by air belo Yo. 320 Fahr. Our atmosphere acts not as 
a lens but as a vast garment, which allows the sun's rays to 
penetrate it readily, but parts with them very grudgingly. 
Again, our atmosphere has but small refractive power, as is 
seen in the case of the stars. So that even though it were a 
convexo-concave lens-which we think cannot be proven-the 
effect would be but slight. Again, in speaking of gravitation, 
he says : " I  do not believe attraction to be due simply to mass. 
else a body would weigh more at the poles than at the equa­
tor. " Now, bodies do weigh more at the poles ; the increase 
from the equator being in proportion to versed sine of double 
the latitude. Of course the centrifugal force at the equator 
will increase this difference ; the amount given is due simply 
to mass. His theory of an " equatorial current of magnetism 
sweeping round the sun from west to east " is the ancient 
theory of Des Cartes, and was demolished years ago, as it did 
not account for the simplest phenomena. 

The lens theory will scarcely give to the planets the tem­
perature of our earth. The strongest lens atmosphere would 
be of little use, were there nothing to prevent the escape of 
radiant heat. Were the aqueous vapor removed from our 
atmosphere for a single night, " the sun would rise upon an 
island held fast in the iron grip of frost. " C. 

. t . � ... ____________ _ 

w rinkle No. 3 .  

To the Editor of the &ientijic American : 

Those who have set saw teeth with hammer and punch, in 
lieu of eomething better, know the tediousness both to 
hands and eyes, the liability to spring the saw permanently, 
the chance of knocking out a tooth, and the unsatisfactory 
result, which belong to this method. Lever sets are not all 
they are advertised to be. 

I find nothing better than an old file with the temper 
slightly drawn. Formula : Secure your saw in clamps ex­
tending the full length ; place tho file between two teeth as 
if about to file, keeping the file level, swing your nearest 
hand t"J the right and set two teeth at once. By placing the 
file about the same distance each time from end to end of 
file and using your knuckle as a gage, you can set a saw in 
so short a time and so easily as to wish for another job of 
the same sort. C. H. B. 

Chicago, Ill . 
-----------__ .H.,i.�IH.-------------

Profits oC the Patent OfDce. 

Xo the Editor of the &ientijic American : 

I noticed a suggestion in your journal that the profits of 
the Patent Office be applied to advance the interests of sci­
ence, and I would suggest that it would be well to have - the 
moneys in excess of the expenses of the department applieel 
specially to advance the interest of the inventors who sup­
port the Patent Office. This could best be done by pu blish­
ing all the patents, with the diagra:rr;.s, in the SCIENTIFIC 

AMERICAN, thus making the purchasing public familiar with 
all the patented inventions. If I am not mistaken, this is 
the course taken by the Canadian Department of Patents, 
plans of all patents being published in a journal devoted to 
patent interests. FREDERIC D. JAMES. 

Tamworth, N. Y. 
- -.. -

Pressure Gages and SaCet)' Valves. 

To the Editor of the &ientijic American : 

Having seen a great many accounts of accidents to steam 
boilers of different kinds, and being an engineer of some ex­
perience, I would like to give the public some ideas which I 
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have not seen in  print, and which might be  of  use to  boiler 
owners. 

In my younger dltys I had charge of an engine ; neither 
the engine nor the fire room was ornamented with steam or 
water gages except the usual gage cocks. I was naver 
troubled with a stopped gage or a stuck safety valve, or 
even with one that d id not work easily. I had a rope run­
ning from the safety valve lever over pulleys to a conveni­
ent place, and, the valve being welght€d to what the boiler 
would stand with safety, whenever I wished to know how 
much steam I had I pulled the rope ; and I could tell by that 
if there were steam enough to start with, or if it were near 
blowhg off, which is all that is necesoary to kno w. In re ­
gard to nearly all high pressure boilers, any one can see 
that the valve would get raised many times during the day, 
and would therefore never stick. 

Every steam user should have a good reliable steam gage, 
which should not be used except to test the boiler or in case 
of experiments ;  after which it should be taken off. I think 
that one half the explosions, if the truth could be known, 
could be traced to defective water gages and stuck safety 
valves. In most manufactories, they depend upon gages of 
different kinds ; and there is no way of raising the safety 
vaive except by getting on top of the boiler. 

Owego, N. Y. J. F. KINGSLY. 

• • • • • 
Tidal A.ction and the Rotation oC the Earth. 

To the Editor of the &ientijic American: 

Having recently read certain articles intended to show 
that tidal action retards the rotalY motion of the earth, I 
would like your permission to show why I hold a reverse 
opinion. 

To know that the earth rotates, we Ipok up to the sun and 
apparent revolving heavens. So, to know what effect the 
tides are likely to have on the earth, we must rise, in imag­
ination, from the surface of the earth altogether, and place 
ourselves at the north pole of the heavens ; and then and 
therefrom look down upon the earth and tides. Looking 
from that stand point, we see the earth revolving eastwardly 
between two great tide waves : the same two tide waves, 
remember, that rose upon the earth's surface many thou­
sands of years ago-that rose when the earth first attracted 
the moon toward her, as it was passing' by her, comet-like in 
cl�aracter and appearance. Those two tide waves never re­
volve around the earth in a westward or opposite direction 
to the rotary movement of the earth, but always in the same 
direction as the earth rotates, and in exact keeping with 
lunar motion. They move round the earth a little over 
twelve times per year, and the earth revolves between them 
over 350 times. All this time the tides are st<ladily advanc 
ing ; and the earth's surface is constantly following, coming 
up to, passing through and by them ; then going ahead of 
them until it overtakes and passes them, again and again 
for ever. If the tides have any effect, then, upon the rotation 
of the earth, it must be to hasten or accelerate that motion ; 
it cannot be to retard it. The idea of the westward flow of 
the tides, coming against the east coast of Afl ica and Amer­
ica, tending to stop diurnal motion puts me in mind of the 
man I saw once ritling in one of the street cars of Philadel­
phia, who rose, when he wanted to get out, and stood push­
ing with all his might against the hinder wall or end of the 
car, endeavoring to stop it. He was moving at the same 
rate as the car, was carried on its floor, and if he had been 
strong enough he might have pushed the end out of the car, 
but he could do nothing, under such circumstances, to stop 
the car. So with the tides ; they may, in time, if they get 
strong enough, tear down the rocky coasts and advance upon 
them ; but to retard the rotary motion of the earth is bsyond 
their power and province, I think. JOHN HEPBURN. 

Gloucester, N. J. 
-------------.� . . � . .. -------------

The Million Dollar Telescope. 

To the Editor of tlte &ientijic Amm'Wan: 

Of the many interesting pr-oductions of the SCIENTIFIC 

AMERICAN (eagerly read by me), the great teleAcope project 
has thus far most attracted my attention, I consider that such 
an enterprise is of ne plus ultra importance, provided the 
telescope is made of an enormous size and power, the biggest 
that our mechanical means can produce, and the greatest in­
strumeut of the kind yet known. If it will bring the moon 
apparently within eight miles, animals and plante can be 
seen, if any there be on that satellite. I am sure that I 
would be very glad to have one peep in the instrument for 
$10, and I don't know what miser on earth would not. If 
such a feat can be accomplished, I hope America will have 
the honor of it ; and besides ' the honor, it would be of the 
greatest interest to the scientific world, as not only the moon 
but other celestial bodies could be seen plainly enough to 
convince the adherents of the old school that astronomy is 
not all guess work, as a priest told me not long ago. 

Push on and call upon us for our mites of subscription. 
Let us hurry up with our scientific discoveries that, before 
we are cast in the old puddle, we may have the satisfaction 
of seeing the world convinced . that science is not madness, 
as it is called by many leaders of religious sects, who caution 
their flocks to guard against any conversation with a reader 
of a scientific paper, as being likely to pervert them. 

St. Armand, P. Q. BONA FIDES. 
-------------.� .• � . .. �-----------

SAVING LIFE FROM SHIPWRECK.-A correspondent, H. F. 
E . ,  states that Mr. E. W. FunelI's suggestion, published on 
page 325 of our current volume, is not new, having be(-D 
anticipated by the detachable deck of :Mr. Joseph Sawyer of 
Detroit, Michigan. 

© 1873 SCIENTIFIC AMERICAN, INC.
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POSITIVE CIRCULATING VERTICAL TUBE RADIATOR. 

In the invention herewith illustrated, the object sought is 
a positive circulation of steam in the tubes of a radiator, 
thereby expelling the air and utilizing the entire heating sur­
face of the apparatus. In many devices of this description, 
particularly those having single pipes, either employed se­
plI.rately or connected at the top by a return bend and open­
ing into a common steam chamber at the base, the steam (en­
tering both sides of the single or divided pipe. or both tubes 
when connected together, as above stated), forces the air to 
the upper portion of the radiator. The pressure being equal 
on both branches, there can be no circulation, and hence no 
radiation from that portion of the pipe exposed to the air, 
except as the contained air becomes heated by contact with 
the steam. The consequent defects of unequal heating of 
the tubes and loss of warmth are, it is 
claimed, obviated by the circulation afford­
ed by the below described apparatus. 

left, doubting if the entire work of restoration would be ac­
complished before the close of a second day. 

An examination of the track did not at first offer any ex · 
planation of the accident. Everything about it seemed 
right, save that the fish bars at one joint had given out, the 
bolts being broken short off. While the English passengers 
gathered in a knot and talked of denouncing the careles�­
ness of the company and the inefficiency of its management, 
a few Yankee friends were busy studying out how the cars 
managed to jump the track ; and this was the result : A 
rod or two back of the broken joint was a switch. The strain 
npon the track caused by passing the switch had, in course 
of time, spread the main track. The forward car was sup­
plied with wheels of a rather narrow tread, a:J.d one of these 
wheels had dropped inside the track on passing the switch. 

A �Iu.lcal Blackboard. 

A recently patented improvement in devicef' for musical 
instruction . consists of a blackboard on which are painted, in 
large characters, the usual notes of the musical scale. In 
the center of each note is a movable key, which connects 
behind the board with an organ. The arrangement is such 
that when the teacher, with rod in hand, points out a note 
and touches its center, the organ sounds the corresponding 
tone. and thus both eye and ear are instructed. 

------------4.� .• �1 •• ------------

SOOTTON'S l'ATENT ROUND TREE BOX. 

Our illustrations represent an improved form of tree box 
which , it is claimed, is much cheaper and also more dura­
ble than the rough devices ordinarily employed. The pat­
ent under which it is made is quite comprehensive, and in-

cludes a number of valuable articles of si-
milar construction. 

The exterior appearance of the device is 
shown in Fig. 1. It will be observed, in 
the section ol the base, Fig. 2, that between 
each pair of pipes that are connected at 
the top by return bends, there is a depres­
sion in the bottom and a corresponding par­
tition extending from the top of the base 
into this cavity. When the steam is ad­
mitted, the water of condensation passes 
along the bottom of the base, filling the de­
pressions, passing under and covering the 
lower part of the partitions, forming a 
water seal, thus preventing the passage of 
the steam. The latter will, therefore, fol­
low the course of the arrows, passing up 
the first pipe and down the second into the 
second chamber, where, meeting with the 
resistance of the water seal, it will pass up 
the third pipe, into the third chamber, and 
thus through any number of pipes to the 
discharge or return tube. As there is no 
other course for the steam to follow, it 
must necessarily expel the air and heat the 
whole of the pipes, while the water of con­
densation falls to the bottom of the base, 
and exits under the partitions of the dis­
charge pipe. 

This particular invention consists of a 
number of wooden pickets, Fig. 1, each cen· 
taining one foot of lumber, and of suitable 
dimensions, fastened together by rods of 
one quarter inch round iron, the latter be­
ing forced through holes of less diameter 
by means of machinery, thus giving the 
completed work great solidity and firmness. 
In this condition it is packed and shipped 
to purchasers. The agents for its sale, how­
ever, are furnished with a wooden cylinder 
which has a hook in each end. This ap­
paratus is placed upon the flattened box 
and the hook caused to gra�p the outer 
picket. The operator then revolves the 
cylinder, which thus rolls the boxinto­
suitable form, ready to . be placed around 
the tree, as shown in Fig. 2. A hatchet is 
now the only tool needed to secure the box 
in position. Four holes having been pre­
viously bored in the outer pickets, A, Fig. 
1, with a tapered bit, staples, B, Figs. 2 
and 3, are driven in, thus completing the 
circular fonn. Three blocks, C, are insert­
ed between the tree in the box for steady­
ing or supporting the former. 

CARR'S POSITIVE CIRCULATING VERTICAL TUBE RADIATOR. It will be observed that, the box being 
round like the trunks, there is no waste of material in square 
corners, by which the trees are rubbed and scarred, causing 
decay and dwarfage in after years. The tops of the pickets 
are pointed on four sides. The tasteful and economical shape, 

For low pressure or exhaust steam, this radiator is claimed 
to be especially suitable, It is stated that it will operate 
with a mere vapor and without any perceptiblr pressure, ex ­
pelling the air with ease and certainty. 

For further paxticulars address the manufacturer, Mr] A. 
Carr, 43 Cortlandt street , New York city. 

• ••• • 
Oft" the Track In Ireland. 

An occasional correspondent who is now traveling in Eu­
rope writes of the pleasure he has experienced in running 
off the track near Cork, and says he would not have missed 
the occasion by any means, now that he " knows how it is 
himself. " According to the newspapers of the neighborhood, 
" one of the carriages of the afternoon express to Dublin 
left the track just out of Cork and caused a detention of an 
honr to the train ;" while, according to the fact, every one of 
the dozen or more cars-everything except the locomotive­
ran off the track, and loss of life was only avoided by the 
run-off being toward the middle instead of toward the outer 
edge of a high embankment. He states that very much of 
the safety of the passengers on the occasion is properly to be 
awarded to the superior manner of fastening the cars to­
gether, no coupling, save that at the engine, having given 
way, notwithstanding the severe strain put upon each of 
them. He tells us, moreover, that the strongest possible 
evidence of the infrequency of such accidents was given by 
the fright and tremor into which the several employees were 
thrown, and their utter ignorance of what ought to be done 
and how to do it. There was absolutely no directing head 
there until one or two Am6ricans, who were passengers, took 
the matter in charge so far as to make suggestions, whereby 
a couple of the cars were returned to the track before an­
other train could be procurejl. And then our correspondent 

As it proceeded on, the pressure outward caused the fish bar 
bolts to yield, and the rail, still held by the outer spikes, 
turned j ust enough to let that and all the following wheels 
pass to the outside of the next rail. Mean while nothing had 
broken except the fish bar bolts ; and when all the wheelll 
had passed out of the open gap, the rail, which had not been 
even bent, sprnng back to its place so exactly that at first 
glance it would seem never to have been moved there· 
from. 

. .. , .  

THE lIUDLE VALVE AUTOJ[ATIC OIL FEEDER. 

We present, in the anttexed engraving, a sectional view of 
a new and, it is claimed, emcient lubricating cup for steam 
cylinders, which possesses many novel and useful features. 
The lubricant, oil or tallow, is fed into the cylinder by the 
needle valve, D, which oscillates with each stroke of the pis­
ton, the flow being minutely regulated by the gage, H. In 
order to prevent congelation of the lubricating material in 
cold weather, w hen the device is uSlld upon locomotives, an 
adjustable bowl, J, is  provided, which regulates the conden· 
sation of the steam in the cup, B. The channel , K, in the 
valve seat serves to admit a small quantity of oil into the 
cylinder when steam is shut off, as when descending a grade. 

The inventor states that it effects a saving of fully half 
the oil ordinarily used, and permits no impurity to enter the 
cylinder, or lubricant to pass into the boiler. Simple and 
durably made, its points remain tight without the use of a 
wrench ; cheapness, tasteful appearance, and its working with 
promptness and regularity, are the remainder of the claims 
made by the patentee, who adds the information that the de-

f 

vice has been already adopted by a number of railroad and 
engine manufacturers. The credit of the invention is due 
to Mr. F. Lunkenheimer, of the Cincinnati Brass Works, 
Cincinnati, Ohio, who may be addressed for further particu­
lars. Patented April 1 and April 22, 1873. 

r li  Fiy.1. 

as well as the ready portability of the box, render it  a con· 
venient and suitable article for all who wish to encourage 
the planting and healthy growth of shade trees on our side ­
walks. 

For further particulars, and also for proposals concerning 
the manufacture of this device, address the patentee, Mr. 
Stephen Scotton, Richmond, Ind. 

------------.. �,.� . .. ------------
RAILROAD PROGRESS OF 1873. -It is believed that, under 

favorable conditions, 8,500 miles of new railroad will be 
built in 1873, divided among the several sections of the 
country as follows : North eastern states, 435 miles ; Mid. 
dIe states, 1 , 205 miles ; Western states and territories, 3,080 
miles ; Southern states, 2,510 miles ; Pacific states, etc. , 710 
miles. The capital required to complete this extension will 
amount to $240,000,000. The money necessary to advance 
this railroad progress will probably, for most part, come 
from abroad. There is a great plethora of capital in Ger­
many, seeking a good investment in the United States, and 
with this foreign capital li.nd the supplies of capital from 
our domestic resources, the $240,000,000 will doubtless be 
forthcoming. 

• •  e. * 

THE NOVEL MARINE PROPELLER.-Mr. C. A. Bennetti, of 
Racine, Wis . ,  states that the originality of this invention, de­
scribed on page 258 of our current volume, is due to him and 
not to M. A. Huet, and he forwards us, in support of his 
assertion, a communication which is much too long fOr pub­
lication. 

© 1873 SCIENTIFIC AMERICAN, INC.



PORTABLE STEAK RENOVATOR. 
The invention represented in our illustrations is a porta­

ble apparatus for renovating carpets, hair, feathers, etc. , by 
steam. The material to be operated upon is placed within 
a hollow revolving cylinder and first acted upon by steam 
directly distributed throughout its mass. It is then dried by 
the heat of the steam confined in closed pipes within the 
machine. 

Fig. 1 is a perspective view and Fig 2, a vertical trans­
verse section. The cylinder is mounted on the portable 
stand, as shown, by hol�ow journals, A and B. The journal, 
A, is, by a steam tight joint, connected with the supply phe 
of the steam boiler, and has two branches, C, 
which form conduits to the drying tubes, D ,  
Fig. 2, within the cylin<ler. Two other 
branches, E, are also arranged at right angles 
to those above mentioned, which commnni­
clLte with the interior distributing pipes, F. 
Upon the periphery of the latter, nozzles are 
formed which serve to conduct the steam in 
direct contact with the contents of the cylin­
der. The branch pipes, C, have cocks at G, 
to regulate the admission of steam to the 
drying tubes, and the latter are provided with 
escape orifices and cocks at H. 

I is a horizontal shaft in the axis of the 
cylinder, haTing a bearing ;-.t one end in the 
cylin:ler head and passing at the other 
through a hollow journal, and carrying at its 
extremity a crank handle by which it is 
turned. Upon this shaft, and witpin the 
cylinder, are arms or beaters, J, which serve 
to agitate the mass of feathers or hair, in or­
der to insure thE thorough penetration of the 
steam. The arms are made detachable so as 
to be readily removed when carpets are to be 
treated. On the shaft, near each cylinder 
head, are disks, K, to which, by means of 
tongues and clips, are detachably connected 
the bars, L, upon which carpets are rolled. 
The fabric is first attached to pins, M, on the 
shaft, and wrapped around the inner row of 
bars, which are the only ones applied at �he time. Then 
the next row is set in place and the carpet rolled on them, 
and so on until the machine is filled. 

The operation consists in closing the door and admitting 
steam through the pipes, E and F, turning the shaft by its 
handle as long as the direct application of the steam to the 
material is desired. The supply is then shut off from the 
distributing pipes and turned on to the drying tubes, the 
heat of which quickly absorbs the moisture remaining upon 
the contents of the cylinder. Exhaust pipes, N, are applied 
to the tubes, D and F, to allow of the escape of the water of 

Fig. 2 

oondensation. When feathers, hair, and like substances are 
to be acted upon, the bars, L, are removed, and the beaters, 
J,  plac9d in position. The material is then packed in the 
cylinder, and the subsequent operation is the same as above 
described. It is proposed to construct the machine in sec· 
tions so that it can be readily taken apart and packed for 
transpol"talion. 

Patented through the Scientific American Patent Agency, 
April 29, 1 873. For further particulars regarding sale of 
State and county rights, etc. , address Messrs. Groff & Ram· 
sey, Mahanoy city, Schuylkill county, Po.. 

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

TANNATE OF SODA. 

There being at present much inquiry in reference to the 
use of this agent for the pr.wention of boiler incrustation, 
we deem it a matter of public interest to refer to the history 
of its introduction. In 1860, Dr. Jos. G. Rogers, of Madi­
son, Ind. , began a course of investigations on the formation , 
consequences, and prevention of scale, as it occurs in the 
boilers in use on the Ohio river. Subsequently the analysis 
of a large number of specimens of incrustation, from all 
parts of the United States, developed the fact that they con·· 
sil:ted uniformly of crystalline deposits of the carbonates of 
lime and magnesia and the sulphate of lime, in varying pro­
portions. Other elements were variously found, but in such 
small proportion as to be of no moment practically. Mo.· 
rine, river, lake, and well water scales, all these exhibited but 
little difference, and that was in the relative proportion of 
the above constituents. After futile attempts to safely prd-

J 'itntifi' �mtti,an. 
vent the deposits by solution, Dr. Rogers then turned his at­
tention to the conversion of the form of the precipitates 
from crys!alline to non-crystalline or amorphous, with a 
view to preventing their agglutination into compact scale. 
After a long search through the list of available chemical 
agents, tannic acid was found to most satisfactorily meet this 
aim, affording as it did a non-crystalline precipitate of tan­
nate of lime and magnesia, of such light specific gravity that 
it was kept constantly in suspension by the boiler currents, 
and was only depo8ited when it reached the sediment re­
ceiver, whence, owing to its non-adherent quality, it was 
readily blown out. This acid, however, in its free Btate was 
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found to have a decided action on the iron of the boiler, and 
it became needful to find an agent which would neutralize it 
as far as regards the iron, and still l'Jave it the llower ()f de­
composing the elements of the usual deposit of lime, etc. 
After much investigation soda was found to best answer this 
purpose, which it did perfectly when definitely combined 
with the tannic acid so as to form a neutral tannate of soda. 

In 1871, Dr. Rogers read a paper on the subject before the 
American Association for the Advancement of Science. This 
paper attracted much attention throughout the country, and 
re.appeared in the New York Tribune, the Galaxy, the Amer­
ican Ohemi8t. and many oilier scientific and popular journals. 
In view of the demand for the tannllote of soda which this 
wide attention created, and the high price of the commer­
cial salt, Dr. ROlers found it necessary to go still further, 
and he devised a method of manufacture which, he states, af­
fords a product containing 85 per cent of pure tannate at one 
tenth the cost of thllt hS ordinarily made. Tllis article is 
solid, unchangeable, entirely soluble, easy of use, causes no 
foaming, and is not liable to conversion into useless gallate 
of soda. 

Within the last two years thi 8  preparA.tion, known as 
Rogers' Scale Preventive, has been extensively used through­
out the United States, and has commanded the approval of 
very many of our most practical and �cientific men. 

The use of tannate of soda for this purpose, and the me­
thod of manufacture, has been patented. We are informed 
that W. H. Rogers, manufacturing chemist, Madison, Ind. , 
is prepared to supply the preparation, and parties interested 
in the article can derive further information by addressing 
as above. 

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

ADJ'USTABLE PULLEY BOLT . 
This is one of those useful little inventions which will, 

from its convenience and simplicity, doubtless find ready ap­
plication for innumerable purposes. It is  an ordinary screw 
eye bolt, with which is combined a movable puUey wheel. 

In the inner side of 
the eye a grove is 
formed. The pulley 
revolves on an axle ,.;;���� the ends of which are 

tJ made in segments of 
circles, A,the circum­
ferences of which fit 
into the groove in 
the eye. By tbis con-

struction the pulley may be turned in any desired direction 
by moving the ends of its axle. The screw eye may also be 
turned in its support, so that the cord passing around the 
wheel may be led as required. Patented, February 1 1 ,  1873, 
by Mr. Charles C. Moore, of New York city. 

------------.. � . • .  -.------------
A NOVEL BATH. -One of the therapeutic noveUies in Lon­

don, recently introdnced from the Continent, consists in the 
erection of establishments for administering hot sand baths 
as a remedy for rheumatism, recent cases of nervous disor­
ders, affection of the kidneys, and all cases where heat is 
wanted as the chief therapeutic agent. The advantages of 
this treatment are that it 9.oes not suppress respiration like 
the hot water bath, but rather increases it, and does not in­
terfere with the respiration like the steam bath or Turkish 
bath. The body can endure its influence for a much longer 
time, and a much higher temperature can be applied. 

375 
Telegraphy I n  the U nited States. 

The Journal of the Telegraph, in an editorial on the ef­
ficiency of the Western Union Company 'R telegraphic serv­
ice and lines, says that the same is as greatly due to tile con­
diLlon of the lines as conductors of electricity as to the ma­
chinery of transmission. Not very long ago a heavy mist or 
storm of rain was sufficient to interrupt communication even 
between near offices, and defective insulation and bad joints 
in the wire utterly precluded the possibility of working more 
than three or four hundred miles in one circuit, except when 
the wire was newly erected. At present the lines are kept 
at a regular standard, joints and splices of the wires are sol-

-', 

dered, and insula Lion is made perfect by the 
use of non-conducting substances Sl:itable to 
the atmospheric and other incidences, which 
vary in different sections of the country. 

Two systems of operation are employed, 
the Morse and the House and Hughes. Fully 
nineteen twentieths of the business is done 
on the Morse. The ingenious arrangement 
of wires and circuits known as the duplex 
system, by which messages are t ransmitted 
in both directions 0.1. the fame time, is also 
largely used. This invention has practically 
doubled the capacity of the lines. 

The affairs of the company are managed by 
an executive committee, chosen by the Board 
of Directors. The territory covered by its  
lilies is divided into lour divisions, each in 
charge of a general superintendent, and sul: ­
divided into district�, of which there ar" 
twenty-nine in the Un ited States and Briti sh 
Provinces. 

The electrician of the corporation has 
charge of and is respon�ible for tile main·  
tenance of the l ines at the established stand­
ard of efficiency. To this officer is referred 
all machinery offered for the service of the 
company. Offices are established in every 
town and city in the country not reached by 
the lines of other companies with which 
those of the \Vestern Union connect. There 

are in all about 5,000 offices, and nearly 8,000 persons are 
employed. 

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

WHIFFLETREE STUB. 

This is an ingenious little device, for more conveniently 
hitching and detaching the enrls of traces to whiflletrees. 
The end of t.he stub is made in tapering form and is slotted 
to receive the pivoted button A. Wh"n it is desired to 
fasten the t.race, the latter can be turned in the s lot in the di­
rection of the arrow, until it is stopped by the projection B. 

Ft:J.1. 

The trace can then be easily slipped on, and the button re­
turnt"d to a vert.ical position. The stub is tapered so as to 
cause the trace to slide against the button, and is made 
thicker at the point where the latter is pivoted to ensure 
the requisits strength. Patented October 1, 1 872, by Mr. 
William C. Shepherd, of Cleveland, Ohio. 

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

HOOSAC TUNNEL. - While the air in the shaft is warmer 
than that above, it rushes up, and a strong draft is created 
in cold weather, so that a lamp would not burn in the nar­
row passages of the tunnel. But now that the air on the 
mountains has become the warmer, the current has changed , 
and the cold air moving down grade toward the emstern 
jlortal creates a draft in that direction. A light Clin now be 
seen at the bottom of the shaft, 1,030 feet,and the timbering 
is visible half war down. 

----�------.. � .• � . .. ------------
NOTHING, says Elisee Reclus, can convey a more impressive 

idea of the tremendous power of water as a natur;LI agent 
than the wonderful canons of Mexico, Texas, and the Rocky 
Mountains, where the torrent may be lSeen rushing along, 
through the incision it has C11t out for itself in the hard rock, 
at a depth of several thousand feet between perpendicular 
walls. The greltest of these canons, that of the Colorado , 
is 298 miles in length, and its sides rise perpendicularly to a 
hight of 5,000 or 6,000 feet. 

------------.. � .• � ... ------------
C. T. D. says : " I  think that no one who has read your 

paper can do without'it,or excuse himself if he is ignorant of 
the progress of the world in science and the mechanical arts. " 
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THE SOUTHERN CANAL. 

A lecture was recently delivered before the Polytechnic 
Association of the American Institute, by Professor H. E. 
Colton, on the proposed canal from the waters of the Mis­
sissippi to the Atlantic ocean, and the resources of the coun· 
try through which it wou�d pass. To make this canal, it is 
proposed to dredge the Ohio from its mouth at Cairo to the 
mouth of the Tennessee at Paducah, then to dredge and 
improve the Tennessee to Florence, Ala.. , being the foot of 
the Muscle Shoals, then to canal around these shoals and 
lock and dam the river to Guntersville ; thence to cut a canal 
to Gadsden on the Coosa ; from this point to Rome, Ga. , the 
river is navigable at all seasons to vessels drawing five feet 
of water. To make the Georgia canal. it is proposed to lock 
and dam the Etowah, or cut a canal on its banks from Rome 
to near tlle head of Owl Creek, thence across the hills to the 
Chattahoochee, across that stream by an aqueduct 170 feet 
high j then by a tunnel 3,200 feet long through the Blue 
Ridge to the Yellow River, one of the head streams of the 
Ocmulgee ; down the Yellow River, by canal, to navigable 
watel in the Ocmulgee below Macon ; thence by that river 
and the Alatamaha to Darien and thence by canal to Bruns­
wick, making a total distance of 1,508 miles. From Cairo to 
Guntersville will cost $4,596,000. The canal frum Gunters­
ville to the Coosa, with its reservoirs, sufficient to accommo­
date 78 boats daily during the dry season, will cost $11,570,-
607. The Georgia canal will cost, from Rome to Macon, 
$20,435, 684, from Macon to Brunswick $3, 500,000, a total of 
$23,935,684. In surveying these routed , Major McFarland 
also surveyed the Coosa river below Gadsden, and reported 
to Congress that it could easily be made navigable from that 
point to Montgomery for $2, 393,686. From Montgomery to 
Mobile, the river is LOW navigable. Professor Colton sug­
gested that, as a means of reaching the Atlantic ocean, a 
canal might be Cll t froUi Montgomery to Eufaula, 80 miles, 
thence down the Chattahoochee to the Flint, thence by canal 
to Brunswick (via Fernandina, if desired), not over 150 miles. 
The Chattahoochee is always navigable from Eufaula down, 
or can be improved at a small expense ; he estimates the 
cost of this 230 miles of canal at $11,500,000, and we have a 
canal and river from Cairo to the ocean at a cost of $29,393, -
686, which would be  over $11,000,000, cheaper than the route 
through upper Georgia, while the distance by the Chattahoo­
chee route would be only 968 miles. Major McFarland reports 
that, by the .construction of two storage reservoirs, 10, 125, -
000 cubic feet of water for lockage purposes can be obtained 
and used daily on the route from the Tennessee river to the 
Coosa. This would be needed only in very dry weather. 
The lecturer stated that the country which these improve­
ments would accommodate, even if they were extended only 
to Montgomery, raised in seventeen counties nearly one tenth 
of the whole cotton crop, while they consumed six million 
bushels more of grain than they produced. It now costs 33t 
cents p�r bushel to get corn from St. Louis to Selma and 
Montgomery ; while, if the canal were built, it should not 
cost as much as 16 cents. The countri WRs also rich in min-

carry conviction to the most sceptical. It maybe that in the 
press and turmoil of political stri fe, or among the multi­
plicity of schemes now afoot for the improvement of our 
great city. this offspring of his later years may not meet 
with that ready appreciation which is doubtless hoped and 
expected. But thoughts that are embodiments of genius 
are immortal, and though they may slumber forgotten, no 
one can tell when the emergency may arise which may call 
them into useful existence, securing for their inventors, 
if living, fame and fortune, if passed away, at least one 
" footprint on the sands of time. " 

--------------.�. e � . •• ____________ _ 

[For the Sclentillc American .] 
Zinc In Ohio. 

It will interest a large number of your western readers, 
especially in Ohio, and many who spend their summer in the 
recreation of collecting for cabinets, to learn that a very novel 
fo .. m of zinc sulphide occurs at Greenfield, Highland county, 
Ohio, immediately upon the Marietta & Cincinnati railroad. 
The rocks in the vicinity are of the lower Helderburg series, 
and are composed of carbonate of lime and silica ; they are 
almost universally tinted by organic matter, or bituminous 
specks and skins, or blackened by superficial and interposed 
lamina!. AIl the limestone that I have examined in the lab­
oratory leaves, in the filter paper, organic !Latter. But to 
mineralogists, the most interesting feature exists in the very 
prettily colored deposits of sulphide of zinc occurring in len­
ticular'masses, and eet in the cleavage faces of the lime­
stone rocks. These masses consist of the fossils replaced 
by the zinc sulphide which seemB to owe its oIigin to infil ­
tration into their cavities from the superposed rock. In 
some cases this infiltration is comped partly or entirely of 
silex, so that the fossil has been changed into a geode of 
minute but perfectly formed quartz crystals ; in one specimen 
in my possession, one or two crystals are perfectly doubly 
terminal, and held in place by the side, and all the crystals 
are interspersed by shining grains of pure bitumen. Anoth­
er interesting fact is found in the masses of concretionary 
rock, presenting the appearance of small balls formed Of con­
centric layers, compressed closely together and po�sessed of a 
somewhat translucent and crystaline material. On a care­
ful analysis of an average sample, I find this rock to contain 
over six per cent metallic zinc. One mass, weighing little 
more than seventy-eight pounds, averages more than the 
amount just stated. Some nodular masses seem almost al­
together zinc sulphide, and show evident traces of cadmium 
sulphide on the surface, which do not pass off even when 
heated in the lime kiln. About three miles west of the vil­
lage, at Wright's quarry, the zinc sulphide spechnens are 
rare, but they occur in small crystaline masses, generally 
intercallated, and of a very unusual dark fawn color, having 
no trace of red or yellow in the shade or hue. 

The region is a yery interesting one to mineralogists, and 
I would point it out to tourists who may be making summer 
excursions. H. S. S. 

-------------.� .• �---------------
eral wealth, and, with navigation on the Tennessee, iron ore The DIetal I ndo.trle .. OC Ancient Ellypt. 

and coal could be shipped to St. Louis about as cheaply as by A correspondent of Iron gives some interesting facts re-
rail from Iron Mountain ; besides. it was just the ore that was garding the metallurgical knowled'ge of the inhabitants of 
wanted for mixing with the Iron Mountain ore, etc. Lumber . the land of the Pharaohs. Iron is believed to have gradllal­
would also be an important article of return freight, also ly superseded copper in the manufacture of the implements 
naval stores. The cotton factories of the South were already with which the great monuments were carved and hewn 
sending their goods to the West instead of to New York, and from the stone_ The minuteness and finish with which the 
also cotton factories were springing up in the West. With hieroglyphics are sculptured on obelisks and similar struc­
this new and cheap transportation, these industries would tures may also be considered as strong arguments that the 
be greatly increased. The government is already at work workmen possessed steel chisels, quite as finely tempered as 
improving the navigation of the Tennessee below. at and any we at present can manufacture. 
above the Muscle Shoals, even as far as Knoxville in East The skill of the first smelters was evidently not great, 
Tennessee, and they will no doubt make it complete. The much more care being bestowed upon working the metal ob­
canal and the Coosa improvement only remain to give the tained than upon gaining a fair product from the ores. If 
West another outlet to the Gulf and a means of access to a the ancient mines of gold and silver ca!!. be found, the debris 
section consuming large quantities of their grain which is worked over, would doubtless yield a rich harvest. Old tur­
now such an incnmbrance. Besides this, millions of acres of quoise mines have been already discovered, and it is stated 
land, now of little value, would Le brought into market, and that large numbers of very fine stones have been extracted 
also immense water power would be placed in a condition and sent to Europe. In the same locality a system of forti-
for immediate utilization in the heart of a cotton country. fications has been traced out, by which the Pharaohs protect-

• . e . • ed their works and workmen, and, what is still more won-
Improved Water Elevator. derful, the remains of vast iron works have been fOUI:d of Captain Thomas Bell, of Bellport, L. I. , a ve'lerable in- such magnitude that many thousand people must have been ventor and one whose long and useful life has been largely employed upon them, unless the plant used was on as grand devoted to the production and perfection of devices having a scale 8S the largest English furnaces_ These works were for their end the welfare of the people rather than his own commenced in very early times ; each Pharaoh, as he con­individual benefit, has recently received a patent for a novel tinued them. added a large engraved stone to indicate the and colossal scheme for supplying New York city and Brook-

lyn with salt water for the extinguishment of fires and other labor completed. It is believed that the hieroglyphics on 
these monuments are still legible, and from them much val­purposes. Captain Bell is no supporter of the steam engine uable historical information may be gleaned. as a motor, so lo::g as the great natural forces of winds, 

tIdes, and currents remain undeveloped and unapplied to 
their full extent to the uses of mankind. Hence in the 
present plan, as well as in others contemplated, Dame Na­
ture herself does the work, and, in the instance under notice, 
by me�ns of the swift flood which rushes through the channel 
at Hell Gate, between Long Island and the Metropolis. Here a 
huge undtlrshot wheel, he suggests, may be erected and 
caused to revolve by the powerful impetus of the stream. 
To the ends of the arms of the apparatus are attached self­
filling tanks, which are dipped in the water in succession as 
the wheel rotates. On each vessel arriving at the highest 
point of the circumference, a valve, which closes itself when 
the tank is filled, is by an ingenious device caused to open, 
so that the water escaping is discharged into a reservoir, 
from which receptacle it is distributed by suitable conduits 
through 'the two cities. 

The inventor manifests much interest in the furtherance 
of his philanthropic project, and demonstrates its efficacy 
and practicability with an E·nthusiasm which it seems should 

-------------.� . • .  �.------------

THE LENGTH OF DAys. --The days of summer grow longer 
as we go northward, and the days of winter shorter. At 
Hamburgh, the longest day has seventeen hours, and the 
shortest seyen. At Stockholm, the longest has eighteen 
and a half hours, and the shortest five and a half. At St . 
Petersburgh, the longest has nineteen, and the shortest five 
hours. At Finland, the longest has twenty-one and a half, 
and the shortest tw,) and a half hours. At Wandorbus, in 
Norway, the day lasts from the twenty-first of May to the 
second of July, the sun not getting below the horizon for 
tho wholo thno. but lI�imming along very close tu it in the 
north. At Spitzbergen, the longest day lasts three months 
and a half. 

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

WINCHENDON, Mass. , boasts of fift6en firms engaged in 
the manufacture of almost all kinds of wooden ware, tubs, 
pails, buckets, boxes, saw horses etc. , and thrce new stock 
companies, with from $5,000 to $20,000 capital each, have 
recently been formed for the manufacture of chairs. 

C omponents oC the Potato. 

In 100 parts of Irish potato, there are : Waterl 70 '00 , 
starch, 24'00 ; azotic matter, 1 '60 ; fatty matter, '10 ; sugar, 
1 '09 ; skin, 1 '65 ; mineral matter (salts), 1 '56 1 total, 100 '00. 
The potato produces 11.& least 30 per 100 of dry matter, 1 '65 
of which must be subtracted for the skin, which reduces the 
food part to 28 per 100, 24 parts of which are starch. 

-------------.�· e �.4.-------------
DECISIONS OF THE COURTS. 

United State. Clrcolt Court--Dlstrlct oC New Jersey. 

-------------.�. e � . •• ____________ _ 

NEW BOOKS AND PUBLICATIONS. 

A MANUAL OF PHOTOGUAPHY, founded on Hardwich's Photo­
graphic Chemistry. By George Dawson, M.A., Ph. D., 
Lecturer on Photography in King's College, London. 
Eighth Edition. Philadelphia : Lindsay and Blakiston. 

We have here a rels.ue of one of the mo.t complete theoretical and prac 

tical treatl.e. on photography ext .. nt. It Is carried down to the late.t date 

and contains the mo.t recent dluoverle. In the wonderful art. 

THE MANUFACTURE OF STEEL, ('A)ntaining the Practice and 
Principles of W or king and Making Steel. By Frederick 
Overman, Mining Engineer and Author of " The Manu­
facture of Iron," etc. Price $1 .50. Philadelphia : Henry 
Carey Baird. 

We have here a new edItion of a valuable and well known text book. 
which we frequently con.ult with conftdence In the accur .. cy of It. lnforma. 
tlon. It. value I. enhanced by an appendix, de.crlblng tbe mo.t recent 
Improvement. In steel metallurgy. which has been added by Professor 
FeBqnet. whose labors In connection with Mr. Baird'. publlcatlona are 
de.ernng of the highest commendation. 
STEAM AND THE LOCOMOTIVE ENGINE. By Henry Evers, 

LL.D. ,  Professor of Mathematics and Applied Science. 
Also, by the same author, 

STEAM AND THE STEAM ENGINE, LAND AND MARINE. 

MACHINE CONSTUUCTION AND DRAWING. By Edward 'l'om­
kins, Lecturer on Engineering, Queen's College, Liv­
erpool. 

PRACTICAL PLANE AND SOLID GEOMETRY, for use in Science 
Classes and Higher and Middle Class Schools. By Henry 
Angel, Science Master of the Islington School of Art. 

The.e are fonr volume. from a valuable oerles of elementary text book. 

on the practical .clence •• which have been compiled to meet the ever grow­
Ing demand for technical Instruction. We wl.h that the .tudy of luch Itte­
rature forme1 a part of every ochool curriculum. They are I.oued by 
G. P. Putnam'. Sons. of Fourth avenne and 23rd .treet, New York city, at 
the ncminal price of 75 cents each. 

A COMPENDIUM OF THE NINTH CENsus-June 1, 1870. Com 
piled by Francis A. Walker. Superintendent of Census. 
Washington : Government Printing Office. 

The resolts of the la.t census are here .ummarlzed, and printed ul a handy 

form for reference . The book wl1l be e.peclally u.eful to editor. and 

.tatl.tlclan ••  

Invention. .Patented In England by AmerlClans. 
rComplled from the Commls.loner. of Patents' Journal.] 

From April 22 to May 15, 1873. Inclu.lve. 
BALING COTTON. ETc.- J .  A. Drake, New Orleans. La. 

BLIND CORD PULLEY RACK. -H. L .  Hall (of Chicago. Ill . ) .  London, Eng. 
DOILER AND FURNACE.-F. A. Huntington, San FranCiSCO, Cal. 
CAE AXLE Box . -S .  F .  Gate •• Taunton, Ma ••.• _I al. 
CLUTCB.-D. )!cC. Weston. Bo.ton. Ma ••• 
FETTLING PUDDLING FURNACES.- T .  L. B. Edgcomb, New York city. 
FIRE ARM.-E . Remington & Son., IlIon . N. Y. 
FIRE ARM.-L. C. RodIer, F. G. Bate •• Sprlngfteld, Mall. 
FIRE EXTINGUISHEE�W. K. Platt. Phlladelphla,Pa. 
FITTING GORE •. -J. Waldo n .  Newark. N .  J. 
FLUID BRAKE AND 8IGN.\L.-G. Wes tlnghonse. Jr . •  Pltt.bnrgh, Pa. 
FUlINITURE CA .TER .-C. B. 811eld 0 3 .  New York city. 
JOURNAL Box.-R. Brewer. Xew York city. 
LOOH.-E. P. Chapin, Providence. R. I. 
LOWEEING BOATS .-T. Shaw, Philadelphia. Pm . 
li["BRICATOR.- W. Burnett (of San Francisco. Cal.). London. Eng. 
MAKING PAPER BAGs.-E . J. Howlett, J. P. Onderdonk. Philadelphia, Po . 
OPERATING BOATS . - G .  W. Mallory. My.llc Bridge. Conn . 
PAPER 130x MACHINE. RTC . - S .  Wheeler. 61 al.,  New York city. 
PLOW. ETC . -J. Remington, Vosburgh. Pa. 
REPAIRING VENEER •• -A. H. Allen. Boston . Ma.s. 
ROLLING MACHINE. ETc.-R. H. Thomas, Cincinnati. O. 
RoTARY PUHP.-J. l'. Uarl l . Brooklyn. N. Y • •  et al. 
S EPARATING LIQUID • .  -F. L. Pope. Elizabeth. N.J . •  _I al. 

SHIP'. BRRTB.-I. A. Chomel (of N�w York city) , Liverpool, Eng. 
SPADE BAYONET. ETC.-F. Chlllingworth. Sprlnglleld', Mas •• 
STEAl( VE •• EL.-T. Wlnan., Baltimore, Md., el al. 
TElfi'EEING STEEL. ETC.-S. S. Lewis (of New York city) ,  London. Eng. 
TRACTION ENGINE .-W. Sprague . South Kingstown, R. I.  
TREATING COl'l'EE, ETC.-J. Ashcroft. Brooklyn. N. Y. 
VALVE.-J. W. Wllll •• Boston, Mass. 
WATER POWER.-W. Burnett (of San Francl.co. Ca!.,. London. Eng 
WBRBL, BTC.-S. W. Wilson (of Phlladelpbla, Pa .) , London, Eng, 

© 1873 SCIENTIFIC AMERICAN, INC.



�tttut �mtritau aud �ortigu �attut�. 
Improved Electro-mall'uetic Induction Coli. 

Jose S. Camacho, Havana, Cuba .-Tbe o bject of tbls Invention Is t o pro· 
duce electric currents of great IntensIty, whlcb are applicable to tlle pro · 
ductlon of light In IIgbtbouses, of magnetism for electro· magnetic motors, 
and to all other purposes requiring very tntense electric currenti. Another 
object I s  to combIne tbe above mentioned features with the advantages of 
economIcal construction, durability, portability,  convenIent dImensions, 
and to dIspense wltb tbe necessity of a motor for pro ducing the cnrrents. 
The Invention Is based upon the well known pro perty of soft Iron, wblcb 
causes (when a sl1k·covered copper wire Is  In a multitude of colIs contained 
wIthin a cylinder of tbls metal, and when, by cont .. ct wltb a magnet 
charged by an electric current,  said cylinder Is magnetized) an Induced cur· 
rent to be developed In said wire in one direction, which current is reversed 
as soon as tbe magnet Is witbdra w n  from the cylinder. Tbe Intensity of 
these alternately reversed in duced curren ts Is the more marked the more 
rapidly the soft Iron cylinder Is magnetized and demagnetized. By guiding 
all these currents I n  e qual manner-that Is,  uti lizIng tbe same alternat el)" 
as thougb tbey were continuous-and causIng tbem to pass In a contlnuons 
stream over a conductor, all the eifects of tbe voltaIc pile are obtained. 

I m proved Foldinll' Seat for Street Railway Curs. 
KIeran Egan, New York clty.-Thls Invention bas for Its o bj ect to furnIsh 

an i mproved folding seat for use in street railroad cars, steamboats, excur· 
slon boats, and In otber places . The seat Is folded by contracting .. stand· 
ard, slidIng tbe seat and Its attachments up npon a bar, and allowIng the 
seat to s wing down upon its binge . In raising t:,e seat for use, tbe bar Is 
swung up Into a borlzontal posItion, whlcb causes the seat and Its nttacb· 
ments to slide to the end of tbe said bar and standard to drop Into a vertl· 
cal posItion . Tbe standard Is tben extendcd to the proper lengtb, and the 
seat Is ready for use. 

Improved Cradle. 
WillIam T. Doremus, New York clty. -Thls Invention consillts ln the 1m· 

provement of cradles for children. By suitable construction tbe cradle 
may be oscillated longitudinally upon cranks w ltb " gentIe movement ; or 
more vlgoron.ly by adding the sway of !ltxlble supporting columns t o  tbe 
swIng of the said cranks ; or tbe cradle may be rocked laterally by tbe sway 
of tbe colnmns, 

Improved Washiulr Machiue. 
Daniel W. Helfrich, Corry, Pa . -Thls Invention has for Its object to 

furnIsh an improved wasblng maclllne that will  n o t  tear or injure 
the clothes. The box of tbe macblne Is  supported upon legs at a 

convenient bIgh t .  Tbe cover rests upon cleats attached to tbe up· 
per edges of tbe sIdes of tbe box. A short sbaft works I n  bearIngs 
in tbe center of tbe cover, and to its lower end are attacbed the centers 01 
two bars , which cross each other at right angles, and to the ends of which 
are attacbed downwardly proj ecting arms. To the upper end of tbe sbaft 
Is attacbed a sbort crank wblcb receives a book formed npon the end of tbe 
connecting rod, the o ther end of wblch Is pivoted to a short crank, whIch 
gIves a reciprocating movement to tbe crank and consequently to tbe arms . 
To the shaft Is at tached a small gear wbeel wblcb connects wltb another 
shaft whlcb revolves In bearings In brackets, and to one of Its ends Is at· 
tacbed a crank by means of whlcb tho maChIne Is operated. Two of th� 
legs, upon tbe opposite side o f  the macblnc from the gearing, project up·  
ward a.nd receive the wringer. The water from the wringer falls upon an 
Inclined board and runs back Into the box.  By tbls construction, by sImply 
unbooklng the rod from tbe crank, the cover and Its attachments may be 
turned back ont of tbe way for convenIence In putting In and taking out 
tbe clo ,hes. 

Im\"'oved lllachiue for Drivinll' Brush Handles. 
Peter Pear tree, Lansingburg, N. Y . ,  aSSignor to John Ames, of same 

place .-Tbis lnventlon has for Its object to Improve tbe construction of 
the macblne for drlvl!!g brusb bandIes for whlcb letters patent No. 129,148 

were gran ted to John Ames (Peter Peartrec, Inventor) , July 23, 1872 . Two 
guhle plates are ftrmly connected by arms wltb e l c h  other and wIth slides. 
Tbrough the plates are formed holes for tbe passage of a vertical rod, to 
tbe lower end of whIch Is attached a treadie. The rod Is beld up by a sprIng, 
and t o  Its upper end are pivoted two bars wblcb connect wltb two Icvers. 
The two rods are so arranged tbat they may be lengtbened a s  may be de· 
sired. The lever. are pivoted to lugs, and to their upper ends are pIvoted 
tbe outer ends of tbe sbort bars, whlcb pass tbrongh slots In the slides, and 
tbeir Inner ends are pIvoted to the outer ends of arms. The lower or free 
ends of the arms may be moved in and out by the movements o f  the levers, 
and are n o tched to receive small grooved wheels, whicb may be adjusted 
laterally by turnIng pins In one or tbe otber dIrection . By 8ultable con· 
structlo!!, by oporatlng a crank, tbe gnlde slid es may be raIsed and lowered 
t o  adjust the guIde wheels to the size of the brusb to be operated npon. As 
the slides are m o \�ed up and down, they carry ell the anus, rods, levers, 
guides, etc., wltb tbem, so tb"t said parts are always kcpt In tbe saId rela· 
tlve posItion with respect to each otber so as to requIre no adjustment of 
tbelr pivoting pOints . The butt of tbe bru,b bead, while being o perated 
upon, rests upon a dIe havIng a bole formed tbrougb Its center for tbe pas· 
s.ge of tbe brusb bandle. Tbe stem or shank of the die ftts Into a holc In 
tbe bed plate or table of the machIne,  wbere It may be secured.  In the case 
of ftlled brush heads,the dIe must be made wltb a central ring projection to 
ft t  Into tbe open end of tbe brush ferrule ,  so tbat the ends of tbe bristles 
may bave a ftrm support While the bandle Is being drIven. In tbe case of 
solid brusb beads, tbe dIe should De made w l tb a shallow socket or recess 
to receIve the butt of the brusb bead, so tbat It may be held securely and 
steadily wblle tbe handle Is being dIlven . The bandle Is drIven by the 
plunger, upon tbe lower end of whlcb are attached SPUTS to penetrate tbe 
end of the brush handl e , and tbus keep It In place . By suitable construe· 
tlon. when the brusb handle and brusb head have been arranged In place as 
l.erelnbefore described, by movIng a lever In one dIrection the handle will 
be forced down Into tbe brush bead, and by movIng said handle In tbe other 
direction the drIver will be raised to receIve anotber handle. Tbe said 
plate is lowered to drIve the brusb handles, so tbat the forward end of a 
set scre w m.y strIke ag.lnst tbe top bar of the frame and stop tbe 
drIver at tbe required pOint. ThIs construction cnables the operator, by 
8111191y adjusting tbe set scre w, to drIve all tbe banules to exactly tbe same 
poInt. 

Improved ManIJfactIJ1"e of Corrulrated Metal Shatters. 
Alexander Clark, London, England.-TlIe object of tbls illventlon Is to so 

coil corrugated metal revolving sbutters that tbey will occupy com para . 
tlvely little space and make less noise In coiling and uncolIlng than blt!>er· 
to. A curved frame of tbe same wldtb as tbe sbeet to be corrugated forms 
a curve correspondent to tbat of a former and table. Wlthlll said former 
revolves a corrugating cylinder or mandrel, while .. series ,·f dlee laId side 
by side o n  table are brought wltbln reacb of said rotary cylinder, A con. 
tlnuous sbeet of metal Is placed on tbe dIes, and tbe edge of the sbeet 
placed between the tlrst die and a corrugation of cylinder, so a. to be 
griped. Tbe sbeet of metal and the loose die are botb drawn In togetber 
between the mandrel and thc table or forn,er. Tbe dIes, which are fed In 
successively, force tbe sheet metal between tbe corrujlatlons of cylinder, 
are carried round by tbe rototlou of Bald cylinder or roll, and are dIs· 
cbarged at the open ing, tbe shutter baIng retained on the rolI or cyli nder. 
Other ibects aTe run successively upon die ron until the shutter Is com, 
pleted, each successive convol ution bavlng It. corrugation. slDalIer than 
tbe preceding. In tbls manner tbe Urat coil serves to form tbe n�xt, and 
s o  on.  

Rolliult Wire for Makiull' Wire Cards, etc, 
wnUam Walton and .Juhn Thomas Fallo wl, Venton, near Manchester, 

England.-Tbls Invention consIsts In formlnl\" two wires sImultaneously by 
passIng them tbrougb a single groove formed partly In an upper and partly 
In a lower roll . 

Improved Refrilrerator, 
William M. Baker, Fortville, Ind.-Tbls refrIgerator consists of tbree dis. 

tinct part" tbe provIsion cbamber, tbe sIr cbamber, and tbe Ice cllamber. 
'fbe aIr Is cooled by tbe Ice aronnel the Ice cb�mber wltbout coming In con. 
taet wltb It. and passes tbrough apertures Into tbe provision cbamber and 
out again. Tbe Ice water II collected, ftltered, and drawn olffor use In sncll 
a manner tbat tbe water may escape but no air enter to tbe air chamber. 

J' titutifit �tUtritnu. 
Improved Carpet Stretcher. 

Joseph S. Greene and Thomas D. Bradt, Watertown, N.  Y.-The object of 
this Invention is to furnish an Improved carpet stretcher, by the use of 
which tbe carpets are not Injured and defaced, allowIng one person to 
stretch and tack the same. The metal top plate Is provIded wltb a strong 
handle, and contaIns a slotted lateral recess wblcb serves for tbe Insertion of 
a claw. The top plate Is provIded at Its lower sIde wIth bristles or teeth of 
steel or Iron wIre , inclined silghtly t oward the fore part and takIng a ftrm 
bold of the carpet.  The claw or hook Is applied at tbe back of the stretch· 
er. It i. made of strong Wire, twisted, and ends In two do .vnward proj ect· 
ing hooks or teeth, whIch, on beIng pressed down with the foot,  hold the 
stretcher and carpet rigidly In pOSition and allow the tacking o n  of the 
stretched part of the carpet. 

Improved Reverberatory Furuace. 
William Hoylanel, Newcastle, Pa.-Tbls lnvention bas for Its object to fur· 

nlsh an Improv�d set of furnace platcs, to be used in the constructi on of 
p uddling furnaces. Tbe lower ends of tbe supporting columns rest upon 
ftag stones. When two furnaces are placed sIde by sIde there are no dlvls· 
ion plates between them below tbe tops of tbe columns ; but tbe Inner col· 
umns o f  the two furnaces are bolted back to back. Tbe columns and the 
brackets attached t o  the end plates thus take tbe whole weIght of the fur· 
nace. This construction leaves a clear open space beneath the furnaces, 
which greatly as81sts In keeping the bottom of the furnace cool. Plates, 
resting one end upon the brackets and tbe otber upon tbe columns, carry 
the side walls of the ftre grate. The bearers, wbich sustain tbe weIght of 
the whole Intel lor of the furnace, have eacb three lugs npon the top to keep 
tbe bottom plates from spreadIng. Wbcn it oecomes necessary to cbange 
the middle plate the breast plate Is removed, and a chock or wedge drawn 
out. This allows the end of the bearer to drop upon:tbe head of the column. 
The half of tbe bottom plate drops wltb the bearer and may be drawn out 
by mcans of a paIr of blacksmlllJs' tongs. The new plate may then be put 
In througb the saId openIng and rocess, and the plate and bearer raised Into 
place by a crowbar, a little ftre clay beIng put upon the lip to joint them 
ftrmly togetbcr. In thIs way the pl .. te can be cbanged without delayIng the 
furnace more than fifteen minutes. The breast plate can be changed alone, 
by suitable meaDS, without delayIng tbe furnace at all. Tbe end wall,plate 
may be removed by knocking out the Iron pieces beneath tbe ends, wblch 
allows the saId plate to drop three fourlbs of an inch, when It may be drawn 
out tbrougb tbe recess. Tbls enables tbe plate to be cbanged wltbout stop· 
pIng tbe furnace or cutting away the brIck work above the saId plate. A 
pipe Is arranged for drawIng the air tbrougb tbe Chills, and also to carry 
off the gases that accumulate under tbe furnace, and carry tbem aboye tbe 
heads of tbe workmen. 

Improved Potato Dhnrer. 
Georgo W. Haag, Cairo, Pa .-Thls lnventlon consIsts of two sets of strong 

prongs or tee til projecting radIally from a couple of rims or wheels mounted 
on a truck parallel to each other, to revolve In vertical planes. The wbeels 
are vertically adj ustable, so that tbe prongs may be forced mGre or less Into 
the ground 8S the machine moves along, one set on each side of the row of 
potatoes to be dug. The prongs of each se! are arranged to swIng t oward 
Bnd from each other, and have cams so combined with them that, whUe be. 
Ing forced Into the ground by tbe weIght of tbe truck and rotated thereby 
as It Is drawn along, tbe pOints of tbe two sets are caused to swing togetber 
under the potatoes 80 8S to hold and raise them, together with some earth, 
and carry them over the lower end of an elevator, and then open and let 
them fall thereon, to be carried up and, at the same time, b e  separated from 
the earth, which partly falls away from the teeth and partly tbrougb the 
elevator. The potatoes are then delivered Into a receptacle behInd, which 
has a trap bottom with devIces for openIng and closing It to discharge the 
accumulations from time to time. The Invention also consists of an eleva­
tor composed of ftuted rollers arranged sIde by side, sulllclentIy close to. 
gether to convcy the potatoes along from one to another and let tbe earth 
falI between In the greoves, tbe said rollers beIng connected, by cranks and 
bars at one end, wltb one to whlcb tbe driving power Is applied, In a sImple 
manner, for Imparting rotary motion to alI. 

Improved Self C108iull' !!!top Cock. 
James Plgot, Brooklyn, N. Y.-Thls lnventlon consIsts of a coiled spring 

and an arm, combln .. d with the plug of a ,top cock to close the cock self· 
actlngly, the spring being arr!,nged on a curved rod for keeping It In place, 
and tbe arm being attacbed to the plug In one end, and .,ranged at the 
otber end so as to swing along the rod, so that the oprlng tbereon wjll bear 
agaInst It and be contracted when the cock Is opened, and wlII ptess the 
arm around and close the cock as 800n B S  the handle 1s let go. In order to 
Insure the plug agaInst beIng pressed Into the hole, In whIch It works with 
sucb force as t o  bold It wltb too much frIction for tbe sprIng to closo. lt,  and 
yet to hold It wltb .ulllclent pressure to be watertlgbt, a presser rod, a colled 
sprIng and an adjustable nnt are employed. Tbe presser rod bas a bearing 
In the center of the top of the plug and passes tbrougb a supporting piece 
80 8S to have endwise motion. The spring i8 arranged on thc rod on the 
other sI de of tbe support, and Is held by a nut wblcb causes it to press the 
rod on tbe plug wltb the exact pressure required. 

Improved Carpet Stretcher. 
Peter Kelly, New York clty . -Thc obj ect of this Invention Is to furnIsh a 

strong and effective ylse for stretching heavy carpets and 011 cloths, whlcb 
he Ids tbe same wIth a powerful gripe, IncreasIng as tbe straIn exerled np· 
on I t  Is stronger ; at tbe same time It works qulckly a'ld opens and shuts 
with ease. The Invention consists of two jaw levers, pivoted to two Inte'j 
medIate links, whlcb connect to tbe handle lever, formIng a powerfu 
stretcbt'ng. lnstrument.  

Improved Bed Spriull'. 
F. Rollin Smltb, Bennington, Vt.-Tbls Invention consists In construct· 

ing the ends of angular or V sbaped sprIngs wltb a tongue or tongues for 
boldlng on the slats of a bed bottom. The sprIng consIsts of a ftllt piece of 
steel bent Into the form of two sIdes of a triangle, and fastened at one side 
to a cross bar, so that tbe end of tbe otber side will project upward suitably 
to support one end of a slat. 

Impl'oved Bunll' BURh Inserter. 
Lomax Llttlejobn,  New York clty.-Tbls Invention has for Its obj ect to 

furnish a Simple, convenient, and eftective instrument for inserting metal� 
IIc bung bushes In barrels and casks. The InventIOn consIsts In tbe combl· 
nation of an elllptlcal jonrnal, formed upon tbe end of a sbank, wltb tbe 
spli t sleeve, made with an elongated cavity. By tbls construction, when 
the sleeve bas been Inserted In tbe busb and tbe shank turned, tbe elliptical 
j Qurnal will expand tbe sleeve, cauBlng It to grasp tne busb ftrmly and screw 
I t  into the bung bole In the stave, 

Improved Pruniull' Sbeor •• 
MI«ajab C, MaIOne, Palmyra, Ill,-Thls l n ventlon has for Its object to tnr 

nlsb an Improved prunIng shears wblcb shall be so constructed as to open 
Itself when helel erect, so that It lIlay be operated by a sIngle bandle. Tbe 
handle Is Ill_de In sections . To the opposite .Ides of the lower end of eacb 
upper seQtlon are att"cbed two sprl"gs, bavlng Inwardly proj ecting points 
attacbed to tbelr lo w�r ends, whlcb enter holos In tbe opposite sld.s 01 the 
U9per end of eaoh lower section, wbere tbey are beld In place . Tbe jolnt 
Is strengtbened by 8 band whIch IS Slipped down. Tbls construction en· 
aolcs the Mndle to be mad. of anY required length. To 'he upper end of 
the Qandle Is attaobed a plate baYing lugs formed npon Its outer sIde . A 
rod Is passed through holes In tbe lugs and bas a head upon Its lower end 
to keep it from being drawn out. Upon the upper end of tbe rod Is formed 
a pook to be hoolred over !,lid to hold the 11mb to be cut. The blade Is plv· 
oted to the IlPper part of the rod In such a posItion that wben turned upon 
Its pivot It  will operate upon the IIID!> held by the book. By sllltable con· 
structlon, wben tbe shears arc beld erect, tpe welgbt of the rod, hook, and 
blade will cause tile rod to slide !lown In the lugs, wblcb open. tbe sbears 
so that tbe hook can be passed over the 11mb to be cut. When tbe book has 
been passed over tbe 11mb, by pulling upon tbe banelle, tbe blade will be op· 
erated to cut off the 11mb. 

Improved Production of Colora ou Fabrics. 
FrederIck Albert Gatty, Acorlngton, England. -TlIls Invention consIsts In 

tbe use of neutral SOI'P or emulsIons of fa tty aolds, or of ol\s or fats either 
Baponifted or In tbelr natural state, or the two cOlllblned, tor the operation 
cOlllmonly called dunging or cleansing. 

377 
ImproTed Prnninlr Kuife. 

Joseph S .  Crnm , Palmyra, IIl.-Tbls lnnntion con81sts ln const rucl lng 
tbe prunIng knIfe In a novel and peoullar manner. It has a hook and slot · 
ted convex·edged blade connected by a sliding bolt, while their sbanks are 
pivoted between straps of tbe handle. 

Improved 8hinlrle Machine. 
Samuel M. KIng, LlOncaster, Pa.-Tbls Invention c onsists In com DinIng a 

bolt cutter wltb two surface planers, aIt three placed side by Side, and each 
operating successively 80 as to complete tlJ e shingle at one continuous op­
eration In a perfect manner and in a brIef time. 

Improved Safety Guard for l'ocket B ooks. 
Thaddeus Potter, Jackson, MIss.-In tbls Invention It Is proposed to baye 

one or more books arranged within or between the cover and an I nsIde 
partition of a pocket book, and contrivances Jor causIng them to pro· 
ject so as to hook Into tbe pocket of the garment to prevent the book from 
being pIcked ont of the pock e t .  The deylce for tbrowlng them out Is so 
arranged that the hooks are wlthdra.wn read!ly from the pocket wben It Is 
wished to take out the book. Tile device will also be contrIved so that 
wben tbe books are thrown out tbey w1\l be locked so that tbey cannot be 
wltbdrawn except by tbe mecbanlsm for thro wing them out. 

Improved Exteusiou Table. 
Samuel H .  Martin, Mount Vernon, N. Y.-Tbe object of tbls lnv.ntlon I_ 

to so construct an extensIon table that tbere sban be no loose pieces be· 
longing to it to be put on when It Is extended and thken off when It Is 
contracted. Tbls table Is supporto d by legs o n  roners, wllich roners reo 
volve on pivots in the bottoms of the legs, ad.d, consequently, extend 
transverse!y from one leg t o  the other. The two central legs are connect­
e d  with the two end legs and form a frame work which supports a trans­
verse octagonal sbaft . The ftexlble top of tbe table Is composed of sec· 
tlons whlcb are hInged togetber, and Is supported by a chain on e.lcll sIde. 
The two chains are connected by tran sverse rods. One end of each chain 
Is  attacbed to tbe InsIdes of ftanges on the ends of the shaft. The ftanges 
are octagons, the side. of which correspond wltb tb� wIdth of the sections 
of tbc ftexlble top. Tbe other ends of the two cbalns are attached to tbe 
under sIde of the o ther end of tbe table by means of rods connected to· 
getber by a cros. bar wblcb has longItudina l play In a 810t plate. As the 
sbaft Is revolved the ChaIns wind up on It, and the flexIble top winds up o n  

t b e  !langes to wblch t b e  ftfOt section Is rIgidly attached. T h e  two chaIns 
are not parallel with each other, but approach each o th(�r 08 they recede 
from the sbaft, so that, wben wInding up, t ,ey fold towdrd tbe center of 
of tbe sbaft. 

Improved Fruit Gatherer. 
Horace Kelsey, Ottawa, Kansa8.-Thls Invention Is an Improvement In the 

class d fruit gatberers in wblch a cloth Is te mporarily attacbed to the body 
of tbe tree and supported at Its onter edge by suitable brace S ;  and the 1m· 
provement co.asists mllinly in a peculiar arrangement of a spout and of 
blocks for s u pporting the Inner edge of tbe clotb body or fruit receiver, In 
such relation to each other as to Insure tbe delivery of tbe fruIt througb a 
sIngle spout In an elllclent manner, wltbout Injury to tbe frnlt.  See adver . 
tisement 011 another page . 

Improved Window. 
Joshua Perkins, Danielsonvllle, Conn.-This tnventlon consists of one or 

more of the panes of a window made in two parts, and one or both of the 
saId parts arranged In suItable guide ways for sliding along the other par 
for opening a space for tbe passage of air for ventilation .  

Improved Drilliulr llIachiae. 
Henry Martin, Duncan, Pa.-This invention consists of a cyllndrlcal .Bnd. 

ard having a ba�e plate adapted to be bolted or clampcd on a support, on 
wh�ch standard is a horizontal arm capable of shifting up and down and 
swinging around. The arm carries a sliding head and an adj usting screw to 
shift tlle head t .. ward or from tlle standard. Tbe sliding head Is provIded 
wltll & vertical feed screw wltb L socket In tbe lower end, In wblch the upper 
end of the hand drill brace Is centered to bold It and feed tbe drill, the whole 
comprisIng a simple and cheap subs titute for the common ratcbet drl lI and 
Its adjuncts. 

Improved Machiue for Thrashiug and Hulliull' Clover. 
James Bradley and James NIcholas, Gomer, Ohl o . -Tbls Invention has for 

its object to improve the construction of the machine for which let ters pat .. 
ent N o .  66,165 were Issued to Isaac N. Young, July 16, 1867. so as to adapt It 
for use with grain or clover, as may be desired. The grain and clover pa!:l8 
to an endless carrier which is arranged to pa .. s aro und a stationary inclined 
table. The straw or bay Is taken from the carrier by tlle pIckers and trans· 
ferred to the straw carrier. A beater is placed over the middle part of the 
carrier to beat the straw ar hay, and thus knock out the grain or seed. The 
grain or seed from the upper cud of the table and carrier, and that knocked 
out by the pIckers , falls upon and sUdes down a t able, tlle lower part of 
whlcb Is made wltb a steel' InCline ,  and Is partially cut away, being replaced 
by tbe fced board. Tbe latter may be turnell. lnto an Inclined pOSition with 
respect to tbe plane or tbe steeper part of the table to guIde tbe grain to tbe 
screens of the sboe, and by suitable means Is agI tated to prevent lodging of 
the grain. ·When the machine is used for thrashing and cleaning clover seed, 
the feed board Is adjusted Into tbe plane of the lower and more steeply 
Inclined part of the table so as to form a part of tbe said inclined part, and 
tllus guide tbe clover balls and seed to tbe bulllng cylinder. 

Improved Can Fillel·. 
Robert Newton, Millville, N. J . -Tbls Invention consists of a bopper, In 

which tomatoes or o ther vegetables or fruit are placed, which tapers down 
to a cylindrical chamber at the lower part about the siZe of the can. There 
Is a collar at tbe lower end to enter a hole In the top of tbe can while tbe lat. 
ter Is beIng ftlled, and a sclf·closlng valve to prevent the escape of tbe toma 
toes wblle tbe eans are being changed. In the hopper there Is a plunger 
wltb wblch a lever Is arranged to force It down to fill the can, and a sprln 
to 11ft and bold It up after ftlllng, and below the nozzle of tlle hopper is a ve 
tical movable rest for the cans, which i8 so connected with the lever f 
working the plnnger that the can is raised up to the nozzle, and the nozzle 
caused to enter the can, into which the plunger begins to a.ct to discharg 
tbe tomatoes. Below tlle rest for th e can Is a receptacle for the juice an 
fine matters escaping In the operatlcn, Into which tbey pass tbrougb a 
grating, over wllich tbe ftlled cans are pa'lsed along In being delivered from 
tbe macblne .  

Improved Wnah Boiler. 
Franz J. Scblrmayer, Milwaukee, WIs.-Tbe object of this Invention Is to 

Improve on wbat ie known as the Tilton wasb boiler ; and It consists In wire 
rods passIng vertically I brough the hot water pa ssages of the boUer to tbe 
bottom, beIng pIvoted to forked lever arms,wblch raIse tbe 1lI0vable bottom 
at will, ond allow tberefore tbe full control of tbe boiler. It cons\sts, fllr. 
tber, in tbe extension of the hot water passages to the top of the b'lller, 
and the substitution of the perforations and m ovable bottom hy pIvot wing 
pIeces, to be operated by tbe lever arms. 

Improved C.-ow aud Tampinlr Bar. 
Allen WrIght and AlvIn F. Tew, WesUleld, N. Y. -Thls Invention consists 

of the handle part af a crow, mill, tampIng, or other \land bar, made of tub. 
lng, wltb tbe end for work made of Bteel, and <letacbably COllllected to the 
handle part, 80 tbat B poInt for tampIng, or a claw, or otber kind of pOint, 
can be snbstltnted for the claw polllt, The object Is to make tbe Mnille 
part as large as l. requIred for ftlUng tbe hand of the workm�n to the extent 
naturally required for the greatest convenlcnoe without being too hcavy. 

Improved Plane. 
J .  Cevllle Spencer, Phelps, N .  Y" assIgnor to hlllIself und Francis X, Ger. 

vIs, of same place.-Thls lllvention bas fo. !ts object to furnlsb an Improved 
plane, so constructed that It may be conveniently, qnlckly, and accurately 
adjnsted to cut a thIcker or thInner sbavlng, as may De desired . A plate I.' 
placed In a recess lu tbe face of the plane stock III front of the plane 
Irons, and Is so arranged as to move with the plllne stock, longitudinally 
but not laterally, The recess In wblCb the plate Is pluced Is made deeper 
tban the thIckness of tlle said plate, whlcb plate rests npon the heads o f 
screws, screwed Into tbe said stock. 13y this !'onstructlon when It becomes 
necessary to dress off tbe face of tbe plane stock tbe screws are tnrned In a 
little so tbat the recesll doe_ not have to be deepened every time tbe face of 
tbe plane stock Is dreased off. There Is other mechanIsm by which, by loosen. 
Ing a nnt and operating a lever, tbe plate may be adjusted as reqnired. 
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�utiiuttiti aud f'tftiO'ual. 
I'll. Vharue.fOt' lnserr/on under this Mad i8 81 a Line. 

A first class Machinist is open to an engage­
ment from the llrst 01 July. A I'Ve man with ten years' 
experience In building special tools and machinery. Ad· 
dress P. O. Hox No. 48. New Britain. Conn. 

S. R Wells, Publisher, 389 Broadway, New 
York, gives " Pleasaut and Profitable Employment 1 t  to 
such as wish to " earn a dollar or  two," while about their 
regular work. Try it .  

Buy Band Saws and Saw Benches of Gear, 
Boston, Mass. 

Diamonds and Carbon turned and shaped 
for Scientitlc purposes ; also, Glazier's Diamonds manu .. 
factured and reset by J. Dickinson, 64 Nassau St., N. Y. 

Hotary Steam Engine-An interest or State 
Rights for sale. See Illustratlon In  las . week's Issue of 
the SCIENTI F i C  AMERIOA.N. Address Charles Inman, 
Hope. Midland County, Mich . 

Patent for Sale-Dumont's Butter Bucket. 
Manufacturers and dealer� In  wooden ware, address 
Dumont & Lockwood, Box 663, Kansas City, Mo. 

Manufacturers of cutting presses for gold or 
Sliver, please send circulars to H. Crosby, 221 Washing­
ton Street, Boston, Mass. 

Washing Machine-Best, $3.50. Easy work. 
Circulars free.  J. ;'4 . Dugdale,Whltewater.Wayne co.,  Ind. 

Stationary Engines; Double and Single Cir­
cular Saw Mills ; Portable Farm Engines mounted on 
trucks with Iron Water Tank, Steam J acketed Cylinder 
and Balance Steam Valve, the only Portable Engine 
madc with Steam Jacketed Cylinder and Balance Steam 
Valve . Send for Descriptive Circular and Prlc, List to 
the Mansl1eld Machine Works, Manslleld, Ohio. Liberal 
discount to agents. 

To Farmers : For the best ox-harness out, 
address Henry Wenzel, SS6 Market St., Philadelphia, Pa. 

Wanted-A Second Hand Richards parallel 
motlon Indicator by Wm. P. Kittredge & C o ., 71 Front 
::itreet, New � ork. 

Iron Castings Direct from the Ore \Vnnted. 
Send name and addres3 to Castings, Box 291S, New York. 

Horizontal Bngines, the Best and Cheapest, 
at  Genr's, Boston. Muss.  

Wanted-lO H. I:'. Upright Boiler & Engine ; 
Suction Fan ; Forge, Anvn, & c .  ; ViMes i Smoke ::;tack. 
Give description and Price. Box 10, Bridgeton,  N. J .  

Nickel and its Uses for Platin!!", with gene­
ral description. Price 5Oc. a copy, mailed frec,  by L .  &; 
J. W. Feuchtwsnger, 55 Cedar St.,  New York. 

Rubber Machinery of all kinds manufac­
tured by W. E. Kelly, New Brunswick. N. J .  

Carriage and Wagon Hard ware in brass, 
malleable and wrought Iron.  Wanted a party to manu­
factUre a most valuable Patent In the a bove llue-a great 
want never before supplled. Address Abm . Quinn, 280 

Marcy avenue, Brooklyn, L. I. 

Improved Wood Handle Ratchets, 18 in., $5. 
G. E . l'arker 1tl'f'g, 117 & 119 Mulberry lit.,  Nt.\vnrk, N. J. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone C o . ,  Boston, Mass . , for circular. 

Boiler and Engine, with improved Tile Ma­
chine attaclled, for sale . AddressW . M . Bell.Smyrna,Del-

For Sllle Low-A Sash and Blind Factory, 
with modern machinery all in good working ordl!r, on 
Railroad, west of Albany. The whole or a part Interest 
at a great bargain to a suitable party with means. Write, 
with address and amount of capital, to Ie. McHarg, '17 
Cedar Street, New York. 

Steel Castings to Pattern. Can be forg€Jd, 
welded, and tempered. Address Pittsburgh Steel Casting 
Company, Pittsburgh, Pa. All w ork warranted. 

State and County Rights for Duryea's pat­
ent Hcfrlgerator, the best In  the world ; or will exchange 
for neal Estate.  Apply at 693 Seventh avenue. 

Sure cure for Slipping Belts-8utton's pat­
ent Pulley Cover Is warranted to do double the worl< 
before the belt will Slip . Circulars free. John W. Sutton, 
V5 Liberty Street, Room 2, Ncw York. 
Patent Chemical Metall ic Paint-All shades, 

ground in Oil, and all mixed ready for use . Put up In 
cans, b:>rrels and half barrels.  Price 5Oc., $1 and $1 .50 per 
gal . Send for card of colGrs. N .  Y .  City 011 Co.,  Sole 
Agents, U6 Malden Lane , New York . 
Cabinet Makers' Machinery. T .RBailey&Vail. 

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

The Ellis Vapor Engines,with late improve­
ments, manufactured by Haskins Machine Company, 
Fitchburg, Mass. 

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

New England Band Saw Machines, cheapest 
lind best, o:.ly $187. For descriptive cuts, address S .  C .  
Forsalth & Co., Manchester, N. H .  

Grain, Paint, Ink, Spice and Drug Mills. 
Ross Bro's, 85 First Street, Wl1Ilamsburgh, N. Y. 
Drawings,Models,Machines-All kinds made 

to order. Towle & Unger Mf'g Co.,JO Cortiandt St., N.Y. 
Key Seat Cutting Machine.T.RBailey & Vail. 
Cheap Wood-\Vorking Machinery. Address 

M. B. Cochran &; Co., Pittsburgh, P�. 

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

Royalty - Manufacturers and Inventors, 
have your Machinery, &c., mnde In the west for western 
use . Extra Inducements olfered by Doty Manufacturing 
Company, JaneSVille, Wis . 

Steam Fire Engines,RJ.Gould,Newark,N.J . 

Buy First & Pryibil's Bandsaw machines, 
which are more used than any other in the country. 
Also, Shafting and Pulleys a specialty. 467 W. 40th St., 
New York City. 

Minin�, Wrecking, Pumping, Drainage, or 
Irrlgatlng 1ilachlnery, lor sale or rent. See advertIsement, 
Andrew's Patent, Inside page. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Modele, Price List free ; Chucks and 
DrillS, Prlce List free. Goodnow & Wlghtman, 2S  Corn­
bJII, Boston, Mass. 

'rhe Berryman Steam Trap excels all others. 
The best Is always the cheapest. Addre." 1. B. Davis & 
Co .. l1al·Uord. Conn. 

Absolutely the best protection a!("&inst Fire 
-Babcock Extinguisher. �'. W. Farwell,  lIeeretary, IDl 
llroadway, New York. 

Boring Machine for Pulleys-no limit to 
capacity. T. R. Dnlley &; Vall. Lockport, N. Y. 

J timtifi£ 
Stave & Shingle Machinery. T.RBailey & Vail. 

The Best Smutter and Separator Combined 
n America. Address M. Deal & Co., Bucyrus, Ohio. 
Damper Regulators and Gage Cocks-For 

the best, address Mumll & Keizer, Baltimore, Md. 
The Berryman Heater and Heg-ulator for 

Steam Boilers-No one using Steam Boilers can allord to 
De without them. I. B. Davis & Co. 

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

Brown's Coalyard Quarry & Contractors' Ap­
paratus for hoisting and conveylng materlal by Iron cable, 
'V.D. Andrews & Bro. 414 Water st.N. Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
I.:a.rger sizes have a rallge of over two miles. These arms 
ore Indispensable In lIlodern warfare. 

40 different Bandsaw machines, 60 turninO" 
and Improved oval lathes, shaping, cnrvlng and moulli' 
Ing machinery, for sale by First & Prylbll, 461 W. 4Oth 
St .. New York City. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & WlUlams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

GauO"e Lathe for Cabinet and all kinds of han­
dle •• ghaPlng MaChine for Woodworking. T. R. Bailey 
& Vall, Lockport, N.  Y. 

Shafting and Pulleys a specialty. SIII.all or­
ders 1I11ed on as good terms as farge. D. Frisbie '" Co., 
New Haven, Conn. 

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

of the economy and safety i n  working Steam Boilers. 1. 
B. Davis & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad­
vertisement. AddresslJnlon li on MUls, PlttsburgIt,l'a., 
for Ifthograph, etc. 

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

Parties desiring Steam Machinery for quar­
rying stone. address Steam Stone Cutter Co .. Rutland.Vt.  

Hand Fire Engines, Price $300 to $2,000. 
Also, over 800 dUf<:rcnt Style Pumps for Tanners, Paper 
MlUs, and Fire :Purposes. Address Rumsey & Co., Sen· 
eca Falls, N .  Y. U. S. A. 

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

COPYRIGHTS. 
The copyrlght law of the United States oll'ers a variety 

of prlvl1eges of considerable value for bnslne .. purposes. 
The 86th section of the patent laws of 1870 provides 

t!>at any cltlz'm of the United States, or any person resi­
dent therein, who may be the author, Inventor or de· 
Signer, or preprietor of any book, map, chart, dramatic 
or musical compcsition, engraving, cut, prInt, photo .. 
graph, or negative thereof, or of a painting, drawing, 
chromo, statue, statuary. or of mOClels and deSigns In­
tended to be perfected as works of the llne arts, may 
obtain copyrlghts, which shall secure the exclusive prlv· 
liege of prlntlng, reprinting, publlshlng, completing, 
copying, executing, llnlshlnll: and vcndlng the same. 

The copyright Is In fact Il plltent, although not appll· 
cable to machinery. A copyright lasts for 28 years, at 
the end of which time It may be renewed for 14 years 
longer, by the author, inventor or deSigner, or, if de­
ecased,  by hIs w i fe o r  children.  In applying for a copy­
right, 110 ilworn papers arc r�qujred .. and. n o  signafiucl ; 
tn fact, no forms or ceremonies are ;nvolved,  nor tedious 
official delays. Parties wh.o do not ·wish to attcna-'�o the 
matter themselves may for I1ve dollars havc the copy · 
right promptly procured for them by the undersigned. 

There Is no form of protection that Is more easl1y ob­
tained, or which gives better satisfaction so far as It  ex­
tends than the copyright, and t::'e simplicity and exeel­
lent practical working of the law ought to all'ord useful 
Instruction to those who constantly Illm to add complex· 
Ity to our mechanical patent laws. 

Under the copyright law, i t  Is to be observed that de· 
Signs for ornamental objects or conftguTal,ioos, prints, 
engraVings, cuts, pictures, cards, and pamphlets of every 
kind may be secured. Almost every business concern 
lInds lt necessary to produce some peculiar work of this 
klnd, large or small.  Thus If a man makes a new draw­
Ing of his building, his machine shop, interior of omce, 
view ot thc town showing his workS, or any ncw and 
pictorial form for border, or design to be used npon 
goods, cfrcillars, or o ther purposes, he may, by limply 
seourlng a copyright, prevent others from Imitating the 
same. It Is obvious that the nses of the copyright are 
very extensive. 

But It should be remembered that the copyrlght mnpt 
be applied for before the work i8 publicly introduced, or, 
In other words, before It Is publlshed. A val1d copyrlght 
cannot be had for a work that has been Issued to the 
publ1c prior to application for the copyright. Nor can a 
val1d copyright be obtained for a mere trade mark, word, 
or name. 

Further Information In regard to obtaining copyrlghts 
may be had gratis by addreSSing Messrs. Munn & Co., 37 
Park Row, Solicitors of Patents and Publishers of the 
SCIENTIFIC AMERIOAN. 

J. K. W. asks how to season hickory cogs 
quickly. Would steaming, previous to putting them 
In the dry kiln, do ? How long should they be steamed ? 

W. A. W. asks for a dip or other method of 
brightening small articles of tin plate which are much 
tarnished In the manufacture. 

O. S. T. asks : 1. What is used for plaster­
Ing over the outside of chlmheys and building • .  2. What 
Is used for tuck· pointing ? 3.  Have any of the planets 
a satellite which has a retrogressive movemen t ?  

W. asks for a formula for extracting the 
mercury from old battery zincs. 

V. says : Would it not be well to request 
Mr. Alvan Clark, the opticl, n ,  who was the lIrst to gaze 
on the satellite of Sirius, to give us an essay on the man­
ufacture of telescopiC glasses ? Beyond all doubt he 
would have received an order for a six feet lens It he 
could have made It.  I would like to draw him out. 2. 
Please ask the galaxy a t  Poughkeepsie to give ns poor 
laboring men an easy method of dlstlugnlshlng the prln. 
clpal stars. 'lhe usual method may be just the thing for 
the educated, but It Is a little too much for a chap that I 
know well. It may be that they can tell us at what point 
of the compss8 we must stand, how far away, and at 
what hlght our eyes should be while gazing Into a look­
Ing glass, llat on Its back on the ground. 

�tUtritau. 
W. H. says : I have a well the water of 

which Is unllt to drink. Unt!l last summer I was never 
troublcd In the least, always having a never fal1!ng sup· 
ply o r  the best water In the neighborhood. At that time 
I placed a copper pump In my kitchen, using a block tin 
pipe.  The pump being at the oppOSite side of the room, 
the pipe was carried two feet deep In the ground, en­
ca.ed In a wooden box to the well, perhap . twenty· live 
feet .  Just outSide the kitchen and next to the pump. 
I have a cesspool, Into which the waste water from the 
sink run s .  At l1"t I thonght this the cause, and that 
the water soaked through the earth and ran through the 
wooden bux, whereupon I bad a new cesspool dug at a 
greater distance, and lllled up the old one. ! then had 
the well pumped dry and examined. Thls year lt troubles 
me more than ever. Will some one please solve the 
mystery? 

E. R D. asks for a plan for making a still 
for extracting the oil or essence from hemlock aeeds, 
wintergreen,  etc. 

J. F. asks for a procese for filling engraved 
letters on hand plated door plates, so that the material 
will not crack or peel 011. 

S. W. G. asks : Is there any cheap process 
of cuttlDg or shaping carneUan pebbles by means of 
acids or similar agents ? The method should leave a pol 
Ished surface. 

A. H. asks what is used to give black door 
handles their hard, glossy coating ? 

G. B. will find recipes for tempering steel 
for all purposes In the recent r,umbers of our j ournal : 
and for soldering on p .  251 of vol. 28. For dlrcctlons for 

.&"alvanlzlng, for painting bnggies, and for varnishing 
furniture, consult the handbooks constantly advertised 
In onr columns.-M. H. K. wl11 llnd directions for pre· 
serving eggs on p . 11Yl', vol . 28.-H . C. J . 's questlon about 
the deterioration of coal Is answered by antlclpatlon on 
p. 867 of vol. S2.-J.  P .  G.  can prepare oxygen by follow· 
Ing the directions on p .  203 of vol. 27, and hydrogen by 
those on p. 89 of vol. 24. 

F. H. asks : 1 .  What is the best charcoal 
used In 1Iitering rain water for cooking and drinking 
purposes ? Is It  not animal charcoal ? Where can It be 

got ? I have burnt some bones ; some are burnt black, 
others white ; If this makes any dllference, which are the 
best ? Whot sand Is the best to use with It for the above 
purpose ? 2. What are the Ingredients of the ll",mch 
dressing for boots and shoes appUed by sponge Is II 
Injurlous to the leather? 3. IIow Is baker'. liquid yeast 
prepared? Is It Uke the yeast sold In a putty·Ul<e c()n· 
piatence, known in some European countries �nd .re 
mannf4ctured by the brandy dlstl11ers? 4. 10 It Pl'sll1ble 
to clean stains 011' whIte marble ?  If 110, by 1I"IIat 
mean e ?  5 .  Can you or any of your reailer. tot} Me why 
the natlonallty of the Netherlands (here better known 
by the wrorur name of Holland) Is ""lied Dutch, making 
such a dtlI'erence between the names of the country and 
the nation ? No other such exists In the EngliSh Ian· 
gnage, but all are called after their country's name . 
Even a great many editors In America do not know what 
Dutch ia, and take U Deutsch" (GerIran) for it, there 
being as much dlll'erence as there Is between Spanish 
and French. Answers : 1. Animal charcoal, for lllterlng 
water, is  obtained by igniting bones In close vessels ; if 
1>1. -1. admitted, the carbon Is all consumed, and the re­
m!!!ntng plHlophate of lime Is white . Usc clean, shorp 

Bnd with It. 2. The proce.s ls a seeret. 3. Vienna yeast 
ts made of previously malted rye, maize and barley, 
which Is llrst ground and mixed, then put in water of 65' 
to 75° Fahr. After some hours the liquor Is decanted 
and fermented by adding yeast .  The scum Is skimmed 
oft', ftltered on cloth, washed, drained, preased Into any 
desired shape, and covered WIth stout canvas . 4.  What 
caused the stai n s ?  Try strong soap lees and quicklime, 
as thick &S milk ; let it lie 24 hours and w3sh with soap 
and water. 5.  Dntch Is, as you say, entirely distinct 
from Dentsch, but has COille Into popnlar use In a very 
loose way for nearly all Inhabitants of northern };urope. 
It properly refers only to Holl,lOders, or Netherlanders, 
as you call them, although Webster says It was formerly 
used by good writers for German . Both came from the 
Anglo.Saxon theod, the people. The Eng;,sh often give 
to a city or country a name quite unlike that by which 
It Is known at home ; thus Vienna for Wlen , Leghorn for 
Llvorno,  Geneva for Genf, and Munich for Mi!nchen . 

S. P. S. asks if metals can be burned as 
fuel . Answer : The use of metals a8 fuel has been dis­
cussed by var;ons writers, who seem to forget that the 
reduction of the oxide Involves an expenditure which 
more than balances the saving. No metal Which, Uke 
zinc, could be employed Is found native, but must llrst 
be reduced by the use of coal . One pound of zinc reo 
quires far more coal In Its reduction than would be reo 
qulred to produce the amount of steam generated by a 
ponnd of zinc. For theoe reasons, we doubt whether 
zinc, or any other metal, will ever meet with extended 
use as a fuel . 

T. C. H. K. asks : What is the simplest and 
easiest method of tinning cast and wrought Iron ; and 
also of what materlal the tanks for melting the tin In 
should be made ? Answer : Pins, hooks and eye. , etc., 
are tinned by being boiled In a tinned boiler 1I1led with 
water, granulated Un, and cream of tartar. They Bre 
then drled by being rubbed with sawdust or bran. In 
tinning sheet Iron, the Iron Is thoroughly sconred and 
Immersed In baths of molten tin, covered wlth a layer of 
molten tallow to prevent oxldat!8n of the metal. They 
are next Immer.ed In molten tallow to remov.e any ex· 
cess of tln, wiped with a brush of hem:> and cleaned with 
bran . A one-sixteenth part nickel renders the tln less 
fusible.  

A. O. G. asks : Is there any rule for getting 
the number of revolutions an ordinary gOVbrnor has to 
run before It acts on the valve ? Answer : Each manu· 
beturer determines the proper epeed and .hould Inform 
purChasers. The rnle to determine the speed of a regu· 
lator when the dl_tance ftom the point of suspension to 
the level of the circle In which the balls revolve Is known, 

187'6 . ,85208 
Is as follows :  R=71i ' or = 'II n- ; or the nnmher of 

revolutions per minute Is obtained by dlvldlng'the num· 
ber 1S7'6by the square root ol the hlght orthe point of SUR· 
pehslon above the level In Which the ball. revolve ; or : 
divide 35208 by this hlght and extNct the square root of 
the quotient. 

C. R says : Can you inform me how to get 
my sUde vaive tlght between the ports and exhaust ? 
The outer edge of the valve and peat cuts slower than 
the center. Answer : Find a good mechanic , lf not sklll· 
ful yoursclf, and let him bring It Into good shape by 
carefully using a scraping tool. 

J. H. S. asks : Which is the most economical 
and regular power, all having fly wheels and governors : 
One engine with 70 squo re Inches on piston head. or 2 
engines with 85 square Inchcs on each, one being on one 
end of main shaft, the othtr on the o tller end, propj'rly 
adjusted ? WIll the two not overcome the dead points 
so as to make the power more reglJ lar, for tlouring mills ? 
If so,  wl11 lt not be cheaper, tak i n g  less steam and fuel ? 
Answer:  The double engine would give the most per· 
fectly nnlform speed, but thc addItional expense pre­
vents the adoption of that plan, except for very large 
power ; and in the latter case the double engine is usual. 
Iy adopted because the cost of building exceptionally 
large engines is also '!xcesslve, and because i t  Is fre · 
quently, fn the latter case, advisable to have fl. pair, 80 
that one may he run, should a break down occur to the 
other. The larger an engine, other things being equal , 
the more economicall y It can be run. 

R. S. asks : What cement is hest ad�.pted 
for hollow prisms holding blsulphlcle of carbon ? 1 have 
made a number of them, using simply scaling wax, WhICh 
answers very well for ordinary liquids, but the blsuI­
phlde attacks the sealing wax and thereby causes the 
llquld to lose Its transparency, unlltting the same for the 
purpose intendc c1 ,  namely, to view the Fraunhofcr Ulle s .  
What material, besides silk a n d  india rubber, Is beot 
adapted (or can be made 8 0 ,  not increasing the price t o  
any large amount) to h o l d  air? T h e  material m u s t  be 
strong, elasUc, and cheap.  Answer : For bisulpbide of 
carbon prisms, Mr. Lewis M. Ru therfurd, who hfiB had 
much experience in this subject, emp!oys a cement of 
glue and molasses .  The surfaces must be pcrfectly cleanj 
they are t"en warmed and dusted with a line camel's 
hair brush, and placed In contact. A hot and lI11ld mix· 
ture of glue and molasues Is then applled around the 
edges, and penetr>tes by cap1l1ary attraction. It must 
be left a day or two to harden, before preparing the 
next side . The gronnd stopper was also rendered tight 
by a little molasses . (See SlII lman's .dm,rican Journal, 

March , 1865) . Marine glue Is also employed ,  and we 
suppose that the cement from glycerin snd litbarge may 
be.  

Y. W. M. asks : Is there a grell!lef strain on 
tbe teeth of one wheel than of tlle other,  of two work· 
Ing together whose diameters are 1 and 6 or 1 and 20, reo 
spectlvely? AnEwer : No . Each presses on the other 
with the same force ; and a8 the teeth mus t necessarily 
be of cqllaHength and pitch, their liability to fracture 10 
the same . 

G. A. H: asks : Can you give me some infor­
mation about aluminum bronze, as to Its malltablll iy,  
Its  hardness and :lts 8usceptiblhty of corrOSion, as com· 
pared with copper ? Where can I t  be obtained, and in 
what form or forms is  it wrought ? What are the com· 
parative expenses ? Answer ; Al uminum bronze, com .. 
posed of 9 parts copper and 1 pa.rt aluminum, wns pro· 
posed In 1864 as a materIal for small coins, and wIth thl. 
o bject In view the assl\Yer of the United States mint 
made a Dumper of carefUl experiments with i t .  From 
his repor.c; U. will be seen that alumfnuID bronze possesses 
much greater hardness than copper alone, but less mal. 
leaMllty and dl1ctl11ty. When rolled Into shee ts,  It 
requires annealing o.t every third passage through the 
rolls ; when drawn Into wire It must also be freq ue:l tly 
annealed. To strike a coin of this bronze required unu. 
sual force. It also tarnishes quite reauily, but not more 
so than copper. Unlike brass, i t  does not form verdi. 
grls when used for candlesticks .  

S. J. N. asks : How is vulcanite rubber 
made and hardened ? Whpn J t  is In a state of fusioll, 
what can be used to make It stron&ly adhesl vc ? Answer : 
India rubber may be vulcanized by Imme18lng for 1 cr 2 
mlnlltes ln a mixture of 30 or 40 parts blsulphlde of car· 
bon and 1 part chloride of sulphur. It  Is  then heated In 
a closed vessel , nearly to Its charring point. At this 
temperature It may be compressetl Into molds . There 
are several patents covering detalld of manipulation and 
Improvements.  Magnesia I. employed t<' give nardnes. 
to rubber combs. A cement for attaching rubber to 
wood or metals 10 made of llnely pulverized lac dl_solvcd 
In 10 times Its weight of concentrated ammonia . The 
solution takes place In a few days In the cold, and more 
quickly If warmed . 

P. W. S. takes the upper part of a pendu­
lum ,·od and hangs the weight to It by two cotton co"d s, 
keeping the cor�s apart by p , sslng each through a hOle 
tn one end of a slip of wood. He wtshes to know If this 
arraugement wlll ensure regular motion In all weathers. 
Answe" : It wonld probably run as well es any pendulum, 
and would be prinCipally aflected by changes of humid­
i ty, moisture causing contraction and dryness, expan" 
slen .  

E. M. C .  asks for a process by which steel 
springs exposed to the action of sea water may be pre · 
ventell from rusting, which wlll not draw the temper as 
does the so·called galvanizing. If electro·plated, say 
with zinc, would tbe electricity have the elfect of draw­
Ing or Impairing the temper ? Answe r :  If electro-plated 
with nickel, the springs wlll be preserved from rust. 
No Injury to the temper from electro.platlng. 

D. McK. says : I have a portable threshing 
engine ; and In order to do work properly, I have to 
keep It at 100 lbs. pressure . Is It safe to move from one 
setting to the other, under the above pressure ? Answer : 
It depends altogether upon the construction of the boll· 
er. Ask the makers. 

J. M. H.-There are patents on music boxes ; 
and some are manufactured heret we believe, but the 
greatest number are Imported. 

L. S. questions the accuracy of our reply to 
J. B. D . 's question on rainbows, and asserts that rain· 
bows caD be seen in the north andin any other dIrection . 
Answer : As the center of the arc of a rainbow Is al ways 
opposite the sun, when that center Is In the n orth the 
sun must be in the south, on the meridian ; and when 
the snn reaches a hlg"t of 42° 21. the rainbow disappears 
below the horizon .  See Ganot's " Physics," page 779, 
edition 1866. 

P. P. Jr. asks how to fasten rubber belting 
to wood. Answer : Paint the wood with white lead In 
011 and let It dry; stick the rubber on with glue. 

L. P. D. asks how manifold writ ing paper 
Is mad •.  Answer : Bv cor.tlng the papor lVlth lamp black 
mixed with a non·drylng (on ; also by rolling It  wllJl 
printing ink and drying between Sheets of blotting papcr 
for some weeks. The white paper em[,loyed with It II 
thin oiled paper, as you will have perceIved from the 
odor. 

L. P. D. asks : How is nickel plating" done ? 
Answer : The ol>ject to be plated Is imm •. rsed In a soln· 
tlon of Home donble salt of nickel and ammonia, and at­
tacned to the negative pole of a battery, whlle a nickel 
electrode Is at :ached to the positive pole. The solution 
shonld be sllglltly acid. The details can only be learned 
by practice, Rnd are mostly Ira Qe secrets and beyend 
our reach . 
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J. J. asks if water engines or small turbines 
are best adapted for running domestle machinery ; such 
8S sewing machines. Answer : ,Consult an engineer; we 
do not know the circum8tan�es of your casc.  

J .  A. C asks : 1 .  How can I produce light 
without beat sulllclent t o  IIgbt a cellar ? 2.  Does It In· 
j ure cotton to store It  in a cellar, where it rests on boards 
and does not toucb tbe waH ? Answer : If tbe ordinary 
sources of ligh t ,  such 81) ga.s and petroleum, produce too 
mucb heat,  you may place them In a fiue with a draft 
s ulllclent to carry up the beated air surrounding .be 
flame. Ordinary window glnss, under these circumstan­
ces, will cut otfmost of the beat. UT, you may employ 
refiectors, and pass tlle IIgbt so refiected througb an 
alum soluti on, whlcb permI ts light t o  pass but not beat. 
2 .  We do not suppose your cotton would be seriously 
affected unless tbe cellar Is very dam ;> .  

A Ladv asks : What will darken the hair 
without I!ijurlng the health ? Iron enters Into a good 
many mixtures for the hair,  but I tblnk It weakens tbe 
eyes. Is tbls 60 ? Answcr : Lead Is one constituent of 
nearly every hair dye in market ; a few contain silver. 
Doth are detr[me n t a l .  A decoction of cbestnut bnrrs wlJl 
darken the balr and Is less Injurlons. 

H. H. D. asks what method and apparatus 
are made use of i n  taking micro-ph otographs. " Where 
can I find fun d [recti onB for tbe same ?" Answer : MI· 
ero·ph otographs are extremely small Images of objects 
Intended to be viewed by tbe microscop e .  11 a negative 
be placed In a suitable apparatus and Its Image, ex· 
tremely reduced in size, be thro w n  by 8 very sbort focus 
lens upon a sensitized albumen plate, that image may 
readily be de <eloped by ap�roprlatc means and a sbarp, 
fine,  positive image be got, which, when viewcf\ by a 
sufficient magnifying po wer, may exhibit satisfactory 
details, If all the manipulations have bcen well per­
formed. The only real dtlll�ulty Is that the d�velopment 
requires t o  be followed by the microscope. Microscopic 
pho tography consists In enlarg[ng the Images greatly 
above the natul'al size. Dr. WOOdW8" d ,  Surgeon General 
of the United States army, has been particularly success· 
ful l n  this, enlarg[ng to 10,000 diameters. A descr[ptlon 
ot t11e process 1s given i n  Carey Lea's " Manual of Photo­
gra phy.". 

R. B. asks : Does cltmphor have a tendency 
to turn furs yello w ? Answer : Camph or Is but little 
used to ke"p furs. Furriers generally think camph or 
w[ll  n o t  Injurc tbe colors of the fur, but tbey also deny 
that It  w[\\ preserve them from moth, ctc. 

J. S. R. asks : I .  Can some of your readers 
gfve a formula for mixing the Ted brick colur, used for 
what Is termed tuck work on brick bonses ? 2. Also for 
8 goon cement or concrete for a walk in the garden i one 
tbat w[ll endure cold weatber ? Answers : 1. Spanlsb 
brown Is mixed wltb 011 to a suitable consistency for tbe 
purpose. 2. A perfect concrete for a garden walk t o  en­
dure fros t ·bas not yet, so far 8S w e  know, been invented. 
Perhaps small stones covercd with hydraulic cement 
mIght su:tHce for your purpose ; or you may put down an 
aspbalte or coal tar compos[tlon. 

Aunt Clara asks : How is silent gunpowder 
made ? I wish to know of wbat [t Is composed and tbe 
quantIty of each Ingre d[ent. Can It be made In small 
quantities and be not too expensivc for sboot[ng ducks ? 
Answ('r : 'Vhite gunpowder IS composed of chlorate of 
potash 2 .parts, white sugar 1 part, and ferro cyanIde of 
po tassium 1 p .. rt.  The Ingredients are mixed and gran· 
nlated In the ordinary manner. It Is apt to oxidize gun 
barrels,  o therwise Is a very safe and etrectIve powder, 
not liable to become damp .  

M. \V. B .  says : I have seen glass jars filled 
with z[ne crystals, and I understand that It Is done by fiJI· 
Ing the jar with water and a plcce of zinc suspcnded 
from the cork with a piece of copper wire. The crys· 
tals hanK.down from tbe zinc and fill thc jar. Answer : 
The jar wh[cb you saw was probably what Is called a 
" lead tret:." D i ssolve some sugaf of lead In the water 
and put tbe solution [n a jar, suspending a piece of ztnc 
shaped something like a pine tre e l n  It.  In a little while, 
tbe lead begins to be deposited upon thc zinc In brll· 
lIant me taIHc spangles.  A solution ot alum w[ll also 
crYlJtalUze upon a str ing or wIre suspended in a satura­
ted solution , and beautiful alum baskets ore tbus con· 
structcd. From your Imperfect description of the crys· 
tals, we cannot say positively wbat they were composed 
of or how tbey were form e d .  

L. H. B. says : I have been trying to bleach 
palmetto, and cannot succeed. You win find an un­
bleachcd sample cnelosed. Answe" : The following 
process, employed for bleaching sponge, may perbaps 
also anewer for palmetto : It Is first place<l. ln a solntlon 
of 180 grains of permanganate of potassa In five pints of 
water and left a few minutes until dark brown : 11 Is 
next ,[ropped, a few pieces at a time, Into the following 
bleaching solution : Hyposulphlte of soda, 10 ozs., water, 
68 ozs . ;  when dissolved, add 5 OZS. muriatic acid. ThIs 
solution !:'hould be made a day or two before using, and 
strained through mUSl in Into a glazed vessel. But a few 
minutes Immersion [n this IIqu[d Is  require d .  If neces· 
sary to deodorize , a very weak solution of bicarbonate 
of soda Is med, and tbe matcr[al Is again washed In 
water several times. 

C. \V. asks (l ) if the hydrometers of Baume 
are constructed In the Un [ted States so tbat the 66tb 
degree corrcsponds t o  the density of commercial suI· 
phur[c acId (eommlnly presumed t o  be 1 · 835) or so tbat 
the 10th degrcc [ s  equal to the density of a solution con· 
talnlng 10per cent of common salt. 2 .  In wbat work 
can I find an ace urate and reliable table for converting 
tbe degrees of Baum6 Into specific gravities and vice 
ver8a, adaptable to this hydrometer as generally manu· 
factured and used In the United States ? Answers : 1. 

Baume's hydrometcr Is graduated by being placed In a 
solution of 15 parts dry NaCI In 85 parts water, and 
marking tbls 15° . It wlll be found tbat sulphnrlc acid 
of specific gravity 1·767 stands at 66° B .  Tbe follow[ng 
formula serves to convert Baumc into specific gravity 
for liquid heavier than water : g= 152-i-052 - d) .  Thus II· a 
solution stands at 20° B., we have : g= 152+(152 - 20) , or 

g�I·15 . A comparatlvc table Is given In Morfit's "Cbem· 
Ical Manipulations." 

J.  K. S. asks : \Vhat is the best thing to 
clean type tbat has printlng [nk on ? Ans wer : .Benzine.  

P. H. S. M. says, in reply to W. L. : If you 
steam elm bnbs for five bo urs and let tbem get cold,  tben 
place them In a drying room with a light beat, tbey wlll 
be dry In elgbt days. 

J. E. says : In answer to G. C.'s query in re­
gard to tbe pressure reqnlred to balance tbe force of the 
blow of a 2,5OIl Ibs . pile driver falllnr: 25 feet, I would sug. 
gest the following rule : Tbe weight of the failing body 
multiplied by the square of Its velocity at tbe moment 
of impact, lind the product divided by tbe acceleratrlx 
32·166. Now a body f.lI!ng 25 feet w1l1 be moving at tbe 
rate o f  40 feet per second at the end of fall ; and 2,500 
X40X40+32-l66 =124,3S6 Ibs., tlte weight required to bal· 
nnce the force of thc blow. 

L. says that I. E. W., who asked how to 
transmit motion from one of bl. shatts to tbe otber, can 
do I� by rlgg[ng an )tber short sbaft, or arbor, parallel to 
the line of tbe two, In any direction and at any convcnl· 
ent distance tberefrom, and usIng suitable pulleys and 
drum, with belts of w[dtb and tblckness sulllclent to 
transmit tbe required power. Wbere tbe motion Is so 
great as be proposes,  tbe drum on his applied sbaft 
should be ten or more times as large In dl"meter as tbe 
pulleys on tbe shafts .  .. If I were constrnctlng such rna· 
chinery afresh, I should run the drIving, or firs t shaft, 
at balf or two thirds tbe speed of tbe drh·en o ne . "  

H .  W .  B .  says, i n  answer t o  W. F. H . ,  who 
asked how to clean an empty cider cask : Let him start 
the hoops on one end, take tbe head out carefully, mark 
It, and use soap, wann water, and a rag, which is the only 
way In whlcb It can be done . 

S. P. S. says, in reply to G. C., who asked : 
Suppose a pile driver of 2,500 Ibs. welgbt, when It has 
jnst completed the distance of 25 feet In famng, strikes 
one end of a seale beam : with how many pounds w1l1 tbe 
pressure with which It strikes the beam be balanaed ? 
In order to simplify matters ,  we w1l1 suppose In tbe first 
place tbat the beam Is without welgbt,  pcrfectly rigid, 
and moves upon Its center without frletlon. A body In 
fall!ng from a hlght accumu: .. tes just sulllclent force to 
raise tbat botly to tbe same blgbt again ; or, taking one 
toot as tbe unit of blgbt and one pound as tbe nnlt of 
mass (and denoting the blgbt by II, and tbe mass by m) , 
we tben bave m "  as tbe force developed .  It now, on 
striking the end of the beam, It maves It throngh the 
space of one foot, the formula tben becomes (1+h)m, 
and the welgbt required to balance this must also equal 
(1+11) m pounds moved through one foot, or, In tbe �ase 
given, 25+1 X2500= 65000 foot pounds. Now it will be 
readHy seen that, If tbe beam only moves through the tenth 
of a foot, the formula becomes (25+0·1 ) X 2500 = 62750 

foot pounds; but In this case, the weight being IItted only 
through one tenth r.f a foot Instead of through one foot, 
It must be ten times as great, or 6'n500 pounds lifted one 
tenth of a foot ; and finally, If tbe beam Is not moved, 
the force applied at one end of the beaIll becomes 25 
X 2500 = 62500 foot pounds, and the force required to bal· 
once it will be 62&OOX 00, or In other words, It will be infin­
Itely great. The question Is therefore Ineapable of a 
numer[cal solutlon with tbe data given, as theoretically 
no welgbt can be found sulllclently great to just balance 
the Impact af a fall!llg" body. In Mr. Nystrom's rcply to 
a similar question, he assumes, in order to give a deftntte 
answer, that the body struck moves thrOugh one tenth 
of a foot, tbe weight being 8 tuns and tlte fall four feet ; 
and he solves the qnestion as follows : 3 X 4 + 0·1 = 120 tuns, 
assuming In tbls case tbat the striking w eight Imparts 
all Its force at once to tbe anVil , and tbat i t  does not 
follow the snrface througb the tenth of a foot tbrough 
wblch It Is compressed. .But what does be mean by 120 

tuns ? Evidently 120 tuns raised through one tenth of a 
foot ; or using the customary unit of one foot, 12 tuns 
raised one foot, wblch Is Identical wltb the answer given 
by W. H .  P., of Iowa, In your Issue or July 18, 1872, and 
again on August 10th, 1872. 

C. H. B.  says Hlat G. E. K. can keep lIis 
dog wood from season cbccklng by sawing the en1. 
smooth and sizing wltb gluc, not too thin, and spreading 
on ploces of paper and rubbing tbem smo oth.  . .  I have 
nsed tbls process on ends of maple lagging for threshing 
macblne cylinders wltb good efiect." 

C. H. B. says that A. McK., who asked how 
to prevent tbe cscape of smoke from his bot air pipes, 
should make direct connection with uptake Instead of 
sending the smoke through the many turns . .. I think 
you wlll then get ahead of your trouble. Put a damper 
In direct connectio n ; and if you choose, connect said 
damper with the door, so that tbe opening of tbe door 
will open a draft In tbe d1rect conuection." 

A.  C. says in reply to A. \V. P.'a q�ery 
about renovating ollsl,(,nes : Try turpentine to elean 
wltb. You wlll have a stone as good as ne",. Tbe rea· 
son of oilstones becoming hard Is tbat tte pores 1111 np 
by the 011 becoming viscid or gummy and mixed wltb 
the particles of steel rubbed offln the process of sbnrp. 
en[ ng, thus preventing the tool from toncblng tb, �tone 
by cans[ng It to ride upon tbe surtace of a substance as 
hard as ltsclf. Tbere Is a secret, known only to a limit· 
ed number, tbBt 011 mixed with a small p ortion of tur­
pentine makes a stone cut freely ; and here let me re­
mark tbat no 011 that Is of a vegetable character, such 
as s"'eet 011, Is fit for a ston e ; petroleum Is little bet. 
ter. The very best that can be used Is neat's foot 011, 
which may become thick and pasty, bnt Is  always rella. 
ble ; so are all of the animal or fisb oils . Tbat wblch Is 
obtnlned from poultry Is good ; some !>refer goose 011 to 
use on a stone for razors, and some mechanics in Phlla. 
delphia substitute soap suds for tbe purpose. 

W. L. W. says, in reply to G. T. R.'s ques­
tion 3S to atmospheriC pressure in water in a pump over 
Which clay Is tamped : I can say that my well Is covered 
over wltb a large stone, through thc middle of whleb 
passes the pump pipe, all the chmks being closed tight 
with mortar, and that the wbole Is then burled six feet 
deep In sand and underlies part of my gar den. I never 
bavc any dilllculty In �raw[ng water, t o  the full capacl· 
ty of the pump, the pipe being an Inch or an Inch nnd a 
quarter In diameter. Tbls method secures the weI per· 
fectly from the Introduction of ruhblsh, and does away 
wltb the drowning of children, and with tbe necessity 01 
even cleaning It out.  Put In good plpe tbat will not col. 
lapse (none of tbe tln·lIned) , and If the supply of water 
Is good, you will never need to disturb a well put down 
In this way. 

E. V. says, in answer to F. S., who asked 
for a recipe for a liquid for marking boxes with a brush : 
Try lamp black and coal 011. We are using It and find 
tbat It answcrs very well. 

H. B. says : On page 314 of your current 
volume, J .  E. E .  explaliis to C. w. o. and t o  A .  Mo.' 
tbe cause of tbe beatln� ot thclr saw man drels at tbe 
end next tbe saw, wblle the opposite end, which carrlllll 
the belt, runs cool : I have had "ot a little experience ', 
tbe running of circular saws, and bave observed the 
same pecul1arlty, but I arrived at a different conclusion 
as to tbe cause from any one wbo has yet made hls opln· 
Ions publtc by means of printer's Ink. Tbe end tbat car· 
rles the driving belt always rests stead1ly In Its bearing. 
The end next the saw Is exposed to all manner of dirt 
tbat Is upon the logs. and to tbe filings madc by sharp. 
enlng the saw. Tbe unsteady bearing allows this d1rt 
to get In bctween tbe bearing and tbe box In some polli. 
tlon . My rule, wblcb bas &Iways been snccessful, bas 
been to nse every precantlon to keep tbe dirt out, bnt 
If It begins to heat, stop and take It up, clean tbe box 
and tbe bearing tborougbly. I pour In a very little lard 
011 and tben fill with tallow . I use boxes that keep 
tbemselves In line . Tbls, gentlemen, Is all there Is of It. 
I bave bad more tban twenty years of constant experl. 
ence In the running of circular saws of all sizes ,  and I 
never could find any otber remedy tbat would always 

answer tbe pnrpose . Sometimes after mucb usc tbe 
mandrel will wear out of round , more partlcu.l!,rly for 
the same reason here given for heating, and because the 
material of wblch 11  Is made Is not entirely bomogeneous, 
of eqnal bardne.s and like te xture . 

D. M. K. says, in reply to E. W. W., who 
asked : Given tbe chord and versed sine of a segment of 
a clrclc,  bow can I find tbo lengtb of the arc ?-From the 
sum of tbe cbords of half tbe arc, subtract tbe cbord of 
the wbole arc, and one third sf tbls re"Ilalnder, added to 
the sum of the chords of half tbe arc, will  give the 
length of the wbole arc, nearly. This rule never makes 
tbe arc quite long enough , but will, I think, be found 
sulllclently accurate for most practical purpeses.  A 
more accurate result may be obtained by finding tbe area 
of tbe segment, and the area of the triangle formed by 
given cbord and the radU of tbe circle (wblch meet In 
tbe center and terminate at tbe extremities of the cbord) 
the sum of these areas being the area of the sector, or 
of that part of tbe c[rcle Included between thc said radIi 
and the required arc . Tben, bavlng found the area and 
circumference of the wbole circle : As the area of the 
whole circle Is to Its circumference, so Is tbe area of the 
sector to tho require d arc. The diameter of the circle 
may be found by dividing tbe square ,,' balf tbe given 
cbord by the versed sine, and adding the versed sine to 
tbe quotient. Then the altitude of tbe triangle fermed 
by tbe cbord and two radII meeting In the center of the 
c[rcle may be fonnd by subtracting tbe verscd sine from 
the radius of the Circle ; aad Its area will be the product 
of tbe chord Into balf tb[s altitude, or the product of thl, 
altitude Into half tbe chord. The following rule w1l1 
give the area. of the segment with gre a t  exactness : Mul 
tlply the square of the versed sine by tbc decimal ·39167 : 
to tbe pr�duct add the squore of half thc cbord, extract 
tbe square root of tbls sum, and mult[plv this root by 

of the versed sine, and the product will be the .. rea of 
the segmcnt, which area added to tbe area of the triangle 
gives the area of tbe sector whose arc Is required. 

C. W. S., in reply to D. H. E.'s query as to 
how to adjust his platform Bcale ,  says : The answ�r of 
C. E. G. may be classed with Pat's dlroctlons for bundlng 
a chimney : "  Beg[n at the top and Dnlld down ; keep the 
first brick up by putting another brick rlgbt nnder It . "  
Let D .  H. E .  p u t  1 00  Ibs. standard weight o n  the platfonn 
and h ave 0. new pea, heavy enough to balance the beam 
at 100 Ibs. Now remove the 100 Ibs. weigh t,  and set the 
pea at zero, a n d  balance with sbot In the cup. Heplace 
the welgnt o n  t;,e platform , set tbe l!ea at 100 and bal· 
ance by cutting offa portion of tbe pea . Again remove 
the weight and set the pea at zero, and add more sh o t .  
Continue tbe process till t h c  p e a  wlll balance t h e  100 

bs. welgbt at 100, and the empty platform at zero : 
and unless there is some derangement not mentioned in 
the cale ,  tbe scales will be In good adjustment.  I testeo 
tbls method on my own scales by setting the pea aside 
and emptying the sbot cup. Taking a string of washers 
for a new pea, after a half dozen trials I had the w ashers 
of preclscly the welgbt of the pea, and tbe sbot of tbe 
same welgbt a' tbe first l o t .  

A. W. C. says that P. F. B. may restore old 
files In the following manne r : Boll the ftles ln a solution 
made by dissolving 4 ozs of saleratus ln 1 quart of water, 
for half an bour. Then wash and dry tbem, and stand 
them In a solut[on of sulpburlc acid and water, mixed In 
proportion of 4 ozs . acid to 1 quar� of water. If tbe files 
are coarse , they will need to remain in about ] 2  hours, 
but for fine Illes, 6 or 8 hours will sulllc e .  Wben taken 
out, Ibey sbould be washed clean and oiled. 

D. M. K. says, in answer to J. H. P.'s query 
as to tbe contents of a barrel or cask when partly full : 
Rnle.-Dlv!de the number of wet. Inches by tbe bung d[· 
amcter, and If the quotient Is less tban ·5, d"duct from 
It )( of what It wa'lts of ·5 ; but wben tbe quotient Is 
greater than '5, add }:i of that excess to it ; then, if the 
remainder in the former case, o r  the sum in the latter, 
be multiplied by the contents of tbe cask, the product 
wlll be the content, or ullage of the part 1I11ed. The 
.,.It' �or the ullage of the filled part of a s tanding CBdk I. 
thl. : Divide the number o f  wet Inch r s  by the length "r 
the cask ; then if the quottent i s  less than '5, subtract 
from It one tenth of what I t  wants of · 5 ;  but [f It I, 
greater than ·5, add one tenth of its excess above '0 ; 
tb en multlply the remalndcr In tbe former case, or the 
sum In tbe latter, by tbe content of the cask, an<1 the 
product w1ll be tbe required ullage. Example : The con. 
tent of a lying cas I< Is 98 gallons, the bung diameter Is 
52 Inches, and the wet inches under the bung are 10 ; re. 
qu[red the ullage of the part fillcd. Answer : 26·03 gal· 
Ions. 

MINERALs.-Specimens have been received 
from the following correspondents, and exam. 
ined with the results stated : 

N. B.-Thc sample of ,and con tains no sHYer, but line 
particles of Iron pyrites. 

J .  W.-l. A highly bituminous brown coal. 2. Very 
purc blende or sulpburet of zinc. 3. A rock composed 
mainly of alumina and sHex. 4.  A s[Jlc1ous rock, con. 
talnlng a fragment of galena. 

.B.  F .  W.-Iron pyrltcs. 
M. H.-I t Is Iron pyrites. If found In Inrge quantity, It 

may be profitablc to work for the manufacture of cop. 
peras and e ll of vitriol . 

D. B.-Notblng but ronnded fragments of pure quartz. 
J . E. E.-Fragments of clear rock crystal. 
G. E, P.-It Is a sBlclous rock, colored with Iron. It 

Is not of sumcit. ntly fine,  even tex ture, or absorbent 
enough to answer for lI tbography. 

DeW. McB .-Ferruglnous quartz with scales of black 
mica ; of no value. 

G. B. S . -A fine grained, compact argillaceous rock, 
Slightly silicious. If It can De found abundant and 
homogeneous, it would an 3 wcr for marblE" . 

A. H.-Remarkably pure kaOlin, wblch might be ueed 
tor line earthenware. 

R. H. L.-lt II a variety of red hematite or specular 
Iron ore. Its gravity (which Is one balf tbat required) 
Shows at once that It  canno t  be antimonial sHver. 

R. F.-A very fine and pure Indurated clay, whlcb ough t 
to be put to some nse . 

P. S. W . -Thls specimen , found In Mitchell county, 
N. C.,  Is not magneSia, bn� kaolin or decomposed feld. 
spar. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the reo 
ceipt of original papers and contributionR 
upon the following subjects : 

On Universal Language. By J. S. A .  
O n  Pressure Gages and Gage Cocks. By 

J. F. K. 

379 
On the Patent Laws. By J. S. 
On Construction of Buildings. By H. H 

& Co. 
On Storm Phenomena. By J. B. 
On Amerban Hones. By J. M. S. 
On Spontaneous Combustion. By J. N. 
On a Boiler Explosion iu Kentucky. By 

W. T. H. 

Also enquiries from the following : 
E. McC.-G. F. S.-�f .-M. L. D .-E. F. B.-A. H. G.­
H. W .  B.-B. C.-O.-W. B . B.-C.W. R.-B. F.-W. H . P 

-G. W, T , -J .  B. lI .  B . -J . P. Jr .-D . H. B .  

Correspondents w h o  write t o  ask tbe address o f  certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sal e ,  or who want to find 
partners, should send with their communications an 
amount sutncient to cover the cost of publ1catton under 
the head of U Bus1ness and Personal," which is specially 
devoted to such enquiries. 

BEST MODE OF INTRODUCING NEW 

INVEN�I:IONS, 

Mannfaeturers and patentees of Iron and Wood Work 
[ng Machines, Agricultural Implements and Honsebold 
articles, clln have their Inventions illustrated in the 
SCIENTIFIC AMERICAN on favorable terms, after exam· 
inatlon and approval by tbe editor. Clv[J and mecbanl· 
cal engineering works, such as bridges, docks, founder­
les,  rolling mills, architecture, and new industrial enter 
T)l"ises of all kinds possessing intere�t can find a place 
in thtse columns. The publishers nrc prepared to exe� 
cute 1llustratlons, In the hest style of the engraving 
art, for this paper only. The engrBvlng will be sub­
ject to patentee's order, after publication. (N o orders 

executed for engravings not Intended for thts paper.)  
They may be coplcd from good pbotographs o r  well  ex · 
ecuted drawings, and artists Will be sent to any part of 
the coun try to make the neeessary sketches. Tlte fur· 
n[shlng of photographs, drawings, or models [s tbe least 
expensive, and we recommend that course as preferable . 
Thc examination of e ither enables us to determine [f It 
is a Bubject we would Uke to pubUsh, and to state tbe 
cost of Its engraving in ad\'ance of its execution, so that 
parties may declinc the conditions wltbout Incurring 
much expense. The advantage to manufacturers, pate n ·  
tees a n d  contractors of having their machines, inven ­
tl 'snoor engineering works illustrated in a paper of such 
large circulation a! the SCIENTIFIO AMERICAN Is ob· 
vious. Every issue n o w  exceeds 45,000 and the extent of 
its circulation [s  Umaed by n o  boundary. There Is not a 
country or a large city on the face of tbe globe where 
the paper docs not c[rculate. We have tbe best autbor. 
Ity for sta.ting that Borne of the largest orders for ma� 
chiner)" and patented articles from abroad have come to 
our manufacturers through the medium of the SCI1I:NTI� 

FlO AMERICAN, the parties vrdering having seen the ar· 
tlcle Illustrated and described or advertised In tbese col· 
umn.. Addres. 

lIIUNN & C O . ,  Puollsbers, 
37 Park now, N. Y. 

rOFFICIAL.] 
Index of Inventions 

FOR WHICH 

Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

May 13, 1873, 
AND EACH BEARING TJIAT DATE. 

l Tbose marked (r) are reissued patents.] 

Alarm, electrical,  H. E. Wal ter . . . . . . . . . . . . . . . . . . . . . 138,9f� 

Auger, earth, J .  B.  Cbrl .tlan . . . . . . . . , . . . . . . . . . . . . . . .  138,788 

Awnings, painting, C. E. Wbeelcr . . . . . . . . . . . . . . . . . .  138 ,778 
Axle and axle box, F. Hunsinger . . . . . . . . . . . . . . . . . . .  1 38,KO 

Bag holder, Hunter & Clayton . . . . . . . . . . . . . . . . . . . . . .  138,752 

Balc tic, cotton, l\IcCUntock & Cumberland (r) . . .  5,10,1 
Barrels,  etc,  steaming, A. K. Lee . . . . . . . . . . . . . . . . . . .  138 ,810 
Baskct form, A. F. Sco w . . . . . . . . . . . . . . . . . . . . . . . . . . . 138,7�! 

Bcd bottom, N. O. Wlleox . . . . . . . . . . . . . . . . . .  , . . . . . . .  138 ,971 
Bedstead, II. D. Olds. ,  . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  138,756 

Bedstead, folding, Bayles, Carroll & Miner . . . . . . .  138,840 

Bed'!tead, sofa, C. Rossow . . . . . . . . . . . . . . . . . . . . . . . . . .  138,819 
Belt laCing tool,  F. N. Du Bois . . . . . . . . . . . . . . . . . . . . .  U8,740 

Billiard tablc.  G. Buntin . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  138,850 

BUnd, lnslde, W. P�tter, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  138,761 

lJIocks, forming building, ,r. S. Elliott (r) . . . . . . . . .  5,401 
BolJbln j ournals, pOinting, D. M. Cburcb . . . . . . . . . .  lS8,789 
Boller, waSh , H. W. Williams . . . . . . . . . . . . . . . . . . . . . . .  138,97! 

Boller, waSh , Covey & Slafter . . . . . . . . . . . . . . . . . . . . . . 138,738 

BOiler, w8sh, J.  Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138,739 

Boller feed heater, S. T .  Taylor . . . . . . . . . . . . . . . . . . . . li8,957 

Bollor water gage, etc . ,  A. S .  Goodrlcb . ,  . . . . . . . . . 138,882 

Bolt cut ter, J. S. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,940 

Bolt heading dcv[ce, W. M. Tboroughgoo d . ,  . . . . . . 138,958 

Boot channel opener, F. Gusse ttl.  . . . . . . . . . . . . . . . . .  1?8,883 

Boots, etc.,  sbank for, F. P. Buren . . . . . . . . . . . . . . . . .  128 ,851 

Boring machine,  H. Pitcher . . . . . . . . . . . . . . . . . . . . . . . . .  138,927 

Bottles, cork for, 1. B. Sampson . . . . . . . . . . . . . . . . . .  , . 138,820 
Box and cooler, res!n, A. K. Lee . . . . . . . . . . . . . . . . . . . . 138,809 

Box, work, E. Heath . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  138,856 

Brick machine, G. C .  Bovey . . . . . . . . . . . . . . . . . . . . . . . . .  IS8,7Z1 

Brick machfne, H.  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,754 

Bricklayer's pointer, J .  S. Merrlken . . . . . . . . • . • . . . . .  138,911 

BridIe, safe t y ,  Elder & Bishop . . . . . . . . . . . . . . . . . . . . . . IS8,872 
Brush, paInt, G. H .  Chinnock . . . . . . . . . . . . . . . . . . . . . . . IS8,787 

Brushes, c t c "  bolder for, I. Smith . . . . . . . . . . . . . . . . . .  138,946 

Buckle, J. A. Mashmeyer (r) . . . . . . . . . . . . . . . . . .  . • • . . •  5,411 

Burner, .rgand gas, T.  Clough . . . . . . . . . . . . . . . . • • • • . .  1 38,858 

Burner, vapor, F. G. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  188,923 

Butter paddle, D. L. Grovcr . . . . . . . . . . . . . . . . . . . . . . . . . 138,BOO 

Buttnn attacbment, R. Freeman, . . . . . . . . . . . . . . . . . .  138,745 

Button � stenlag, E. F. Lee (r). , . . . . . . . . . . . . . . . . . . . .  �,W3 
Car axle box, W. W. Crane . . . . . . . . . . . . . . . . . . . . . . . . . lill!.794 
Car br.ke wbcel, C. A. Waterbury . . . • . . . . . . . . . . . . . .  138,968 
Car coupling, III. Goolaven . . • . . . . . . . . . . . . . . . . . . . . .  , . I�R,748 
C�r c oupling, H. M1Ilnrd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,912 
Car, railway 011, Murray & Lamason (r) . . . . . . . . . . .  5,4C6 
Car seat, rallway, R .  J .  La Motbe . . . . . . . . . . . . . . . . . .  Il8,899 

Car spring, E.  Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,f20 
Car starter, S. R. & A. C. Bradley . . . . . . . . . . . . . . . . . . 188,848 

Car truck wheel,  S .  Spelman . . . . . . . . . . . . . . . . . . . • . . .  IS8,949 
Car wheel, F. A. Fouts . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  IS8,7 98 

Car steam p ower, W. W. Crane . . . . . . . . . . . . . . . . . . . . .  138,7�3 

Carriage axle Iro n ,  S. J. Dennis . . . . . . . . . . . . • . . . . . . .  138,795 

Carriage, child's, T.  Gal t .  . . . . .  , . . . . . . . . . . . . . . . . . . . • .  138,716 

Carrlagc curtain fastening, J. H. Gleason . . . . . . . . .  1 88 ,799 
Carriage shaft I ron, W. W. Knowles . . • • • . . • . . . . . . . .  138,753 
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Cart, self- loading, R. B. Cantrell . . . . . . . . . . . . . . . . . . .  138,814 

Cartridge oox, T. F. Brab.on . . . . . . . . . . . . . . . . . . . . . . .  138,847 

CeiiJngs, etc., fireproof, L. A. TatUere . . • • . . • . . . . .  138,956 

Cement, manufacture of, J. E. Park . . . . . . . . . . . . . . .  138 914 

Cement, hydraulic, W. B. Tucker . . . . . . . . . . . . . . . . . .  138,770 
Cement, rubber. W. Moshier . . . .  , . . • . . . . . . . . . . • . . . • •  138,917 
Chair, J. K. Howley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,939 
Chair, folding, G. Hunzlngcr . . . . . . . . . . . . . . . . . . . . . . . . 1 38.892 
Chair .prlng;rocklng. A. H. Ordway . . . . . . . . . . . . . .  1:18.757 
Chee.e cutter, J. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 38.£03 

Churn, reciprocating. G. M. Helm . . . . . . . . . . . . . . . . . .  1:;8.838 
Clothes Une reel, J. Brlzec . . . . . . . . . • . . . . . . . . . . . . . . .  138,785 
Clothes wringer. C. E. Haynes . . . . . . . . . . . . . . . . . . . . . .  IS8,B03 
Cock, etc .• stop, A. T. Waldron . . . . . . . . . . . . . . . . . . . .  138.963 

CotHn handle, C .  Strong . . . . . . . . . . . . . . . . . . . . . . . .  u • • •  lS8,i68 
Collar, paper. C. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  l:l8,849 
Column, metallic, J. L. Piper . . . . . . . . . . . . . . . . . . . . . . .  188,817 
Couverter·llnlng compound, J. E. Atwood . . . . . . . .  188,7SO 
Cooking yessel, L. P. & J. S. Bodkin . . . . . . . . . . . . . .  188,816 
Copy holdcr, French & Chase . . . . . . . . . . . . . . . . . . . . . . .  188,877 
Core, sectional, W. A. Butler . . . . . . . . . . . . . . . . . . . . . . .  IB8.853 

Cotton lint room, W. T. Crenshaw . . . . . . • . .  , . . . . . . . .  138,865 
Crane, F. Farrcl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,876 
Cultivator, D. C.  Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,838 
Cultivator, W. T. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,964 

Cultivator, wheel , .J .  H. Randolph, Jr . . . . . . . . . . . . .  183,931 

Curtain cord fastener, C. Gammel . . . . . . . . . . . . . . . . . •  138,878 
Curtain roller, W. W. Grier . . . . . . . . . . . . . . . . . . . . . . . .  183,749 
Dental chair, stool for, Downs & Morriss . . . . . . . . .  138,796 
Digger, potato, J. D. TIenslnk . . . . . . . . . . . . . . . . . . . . . .  138.934 

Digger, potato, L. Schafer, Jr . . . . . . . . . . . . . . . . . . . . . . .  138 ,9 12 

Drawlngboard, Keuffel & Esser . . . . . . . . . . . . . . . . . . . . . 13R,896 
Drill c8rrlage , rock, Towne & Balley . . . . . . . . . . . . . . .  188,959 
Drill bit .tnck, H. B. Williams . . . . . . . . . . . . . . . . . . . . .  183,973 

DrllUng machlne, rock, D. V. Wood . . . . . . . . . . . . . . .  lS�,777 
Ear protector, M. Isldor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,8�4 

Electro·magnetic motor, S. C. Carter . . . . . . . . . . . . . .  138,855 
Engine, rotary, M. EIsa�sser . . . . . . . . . . . . . . . . . . . . . . . .  188,744 
Engine, rotary steam, W. Cram . . . . . . . . . . . . . . . . . . . . .  138,864 
Engine valvE" ,  steam, A. Henry . . . . . . . . . . . . . . . . . . . . .  138,804 
Engine rotary YRlve, G. Westinghouse, Jr . . . . . . . .  138,828 

Englnel'S, steam fire , Gilbert & Topham . . . . . . . . . . . .  138,880 

Explosive compound, T. S. Be.ch . . . . . . . . . . . . . . . . . .  183,841 

FaD, antomatic, E. Duffner . . . . . . . . . . . . . . . . . . . . . . . . . .  188,741 
Fare box, H. Baranger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,889 
Fence, portable, L. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,747 

Fence, wIre, H. 'M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,763 
Filing hook, paper, L .  H. Beckwith . . . . . . . . . . . . . . . .  183.782 

Fire ann , J. Aston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,837 
Fire arm ,  J. S. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,887 
Fire arm charger, A. Hall . .... ... . . . . . . . . . . .. . . . . . . .  183,751 

Fire fender, grate, etc. , W. N. Hall . . . . . . . . . . . . . . . . .  183,885 
Fire kindler, A. Bushnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,852 

Fireproof roollng, C. Parker . . . . . . . . . . . . . . . . . . . . . . .  138,818 
'Flask, moMer's, C. Trnef\dale . . . . . . . . . . . . . . . . . . . . . . .  188,960 
Folder, binding, E. P. Wes!. . . . . . . . . . . . . . . . . . . . . . . . .  188.772 

Furnace, steam boller, M. A. Foster . . . . . . . . . . . . . . . .  188,875 
Game t.ble, F. Uebel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,961 
Gas llxture, G. G. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,766 
Gas pipe machine, J. S. Plltrlc . . . . . . . . . . . . . . . . . . . . . . .  188,814 
Gate ,  farm, H. W. Mul1ennex . . . . . . . . . . . . . . . . . . . . . . .  138,918 
Generator, etc. , carbonic acid, J. Matthews . . . . . . .  188,908 
Generator, gas, .J. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  138,778 
Generator, steam, W. W .  Crane . . . . . . . . . . . . . . . . . . . . .  188,791 
Gener.�tor, steam, 'V. W. Crane . . . . . . . . . . . . . . . . . . . . .  188,792 
Generator, steam, M. T. Davidson . . . . . . . . . . . . . . . . . .  188,866 
Gold and Silver, separattng, Roswag et al . . . . . . . . . . 138,938 
Governor, etc .• heat, F. E. Chatard, Jr . . . . . . . . . . . .  1S8,r�6 
Hammer, bush, E. J. Worcest.er . . . . . . . . . . . . . . . . . . . . . 138,975 

Harrow and seeder, L. G. JRckson . . . . . . . . . . . . . . . . . .  138.806 
Harve.ter, J. D. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,8.lC 
Harvester, clover, D. B. Bruton .. . . . . . . . . . . . . . . . . . . .  188,786 
Harvester knives, sharpening, J. S. Elliott. . . . . . . .  138,743 
Harvester attachment ,  T. 'Vebb . . . . . . . . . . . . . . . . . . . .  128.771 

Hat press, R. Elckemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,871 
Hay carrier. E. B. TRnner . . . . . . . . . . . . . . . . . . . . . . . . . . 183,955 

Heater, fire. F. Strattner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.952 

Heater, steam, G. B. Riggins . . . . . . . . . . . . . . . . . . . . . . . .  188,936 
Holst, O. T. McIntosb . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  183,910 
Holst, G. StancUff . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  183,950 
Hoisting whim, J. C. Marshall .  . . . . . . . . . . . . . . . . . . . . .  183,811 

Hook, snap, S .  ReynoIGs� . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,985 
Horse power, W. P. Emerson . . . . . . . . . . . . . . . . . . . . . . .  188,878 
Hose, hydraUliC, L. R. Dlake . . . . . . . . . . . . . . . . . . . . . . . . .  188,845 

Hose, hydrauliC, L. H. Downing . . . . . . . . . . . . . . . . . . . . .  183,867 
Hubs, boring, J. Eisenmann . . . . . . . . . . . . . . . . . . . . . . . . . 188,742 

Jelly glasses, lid for, J. Ad.ms . . . . . . . . . . . . . . . . . . . . .  188,883 
Jelly glosses , lId for, D. Challlnor . . . . . . . . . . . . . . . . . .  188,735 
J ourmil box, .J . R. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,916 
Kiln, brick, A. W. M. Maass . . . . . . . . . . . . . . . . . . . . . . . . .  182,905 
Knobs, manutacture of door, J. Ottner . . . . . . . . . . . .  188,758 
Ladder, step, S. Wrlgbt. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,977 
Lamp, C. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,812 
Lamp, candle, J. A. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,925 

Lantern , G. B. Ishan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.805 
Latch, reverSible, W. T . Munger . . . . . . . . . . . . . . . . . . . .  183,919 
Latch handle pl.te, F. Corbin . . . . . . . . . . . . . . . . . . . . . . .  183,862 
Leather dressing machine, J. A. Enos . . . . . . . . . . . . . .  188,874 

Leather skiving machine, E. B. Stimpson . . . . . . . . .  183,951 
J .lqulds, freezing, F. Sajno . . . . . . . . . . . . . . . . . . . . . . . . . . 183,941 
I.lqnors, improving. Wolters et al . . . . . . . . . . . . . . . . . . 188,776 
Lock cutting machine, !. L. Penney . . . . . . . . . . . . . . . .  138,8i5 

Loom stop mechanism, Isherwood et al • . . . • • . . . . • .  138 ,898 
Mandrel, expanding, J. D. Smlth . . . . . . . . . . . . . . . . . . . .  183,947 

Marine safe, G. F. Abraham . . . . . . . . . . . . . . . . . . . . . . . .  188,832 

Meats, curing, !. Atkinson, (r) . . . .  . . . . . . . . . . . . . . . . . .  5,410 

Medical compound, D .  Parlow . . . . . . . . . . . . . . . . . . . . . .  188,759 
Metallic molds, casting. J. Williams . . . . . . . . . . . . . . .  138.770 
. Motion , frame stop, A. I. Earlc . . . . . . . . . . . . . . . . . . . . .  1;)8,868 
Motor, M. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.�37 
Nails, assorting, B. Bevelander . . . . . . . . . . . . . . . . . . . . .  188,78.3 
Paddle wheel, J. C. Chaffee . . . . . . . . . . . . . . . . . . . . . . . . . .  183,855 
Paddle wheels, feathering, A. Lefebvre • . . . . . . . . . . .  188,900 
Painttng broom handles, etc., S .  A. Shepard . . . . . . .  188,767 
Paper bag machine, L. D. :&'enner . . . . . . . . . . . . . . . . . . .  1�8,844 
Pencil sbarpener, A. E. Schatz . . . . . . . . . . . . . . . . . . . . . .  183,943 
Plano pedal attachment, G. C. A. CIa .. . . . . . . . . . . . .  183,857 
Picture frame, H. S. IIale . . . . . . . .  . .  . . . . . . . . . . . . . . .  138.884 
Plies, etc., Sinking, F. E. Sickels . . . . . . . . . . . . . . . . . . . .  183,945 
PIpe or car coupHng, A. G. Story . . . . . . . . . . . . . . . . ' . .  138,822 

Pipe tips, mllllng, A. R. Weiss . . . . . . . . . . . . . . . . . . . . . .  13H,f25 

Planter, hand corn, J. Preston . . . . . . . . . . . . . . . . . . . . . .  138,818 
Plow, Jackson & Child . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS.Q,895 
Plumb bob, G. B. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,790 
Pottery stock, preparing, '3. R. Thompson . . . . . . . . . 188,821 

Press, glass, J. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,750 
Pr�8s, etc., hay, 'V. H. McBurney . . . . . . . . . . . . . . . . . . .  138,909 
Prtnter's chase, E. A. 'Varren . . . . . . . . . . . . . . . . . . . . . . .  188,967 
Projectile, explo.lve, F. A. Markley . . . . . . . . . . . . . . . 183,907 

Railroad frog, W. B. Atkluson . . . . . . . . . . . . . . . . . . . . . .  1l8,8;l5 
Railroad .wltcb , J. R. Ad.ms . . . . . . . . . . . . . . . . . . . . . . .  183,884 

Rallway snow plow, J. W. Arnold . . . . . . . . . . . . . . . . . .  188,833 
Razor strop, O. B. Howard: (r) . . . . . . . . . . . . . . . . . . . . . .  5,402 

Rellector, J. O. Belknap . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,818 

Rocker for chairs, P. J. Welsh .1 al . . . . . . . . . . . . . . . . . 188,826 

Rowlock, G. C .  Wilen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,972 

Rudder, etc., boom, L. W. Pond . . . . . . . . . . . . . . . . . . . .  183,760 
Rudder, J. W. Van Sant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,962 
Sash cord gUide, W. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,944 
Sa.h, window, W. L. McDowell . . . . . . . . . . . . . . . . . . . . .  13S,755 
8SBb, Window, D. W. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . i38,921 
Sawdust for use, proparlng, F. H. Snyder . . . . . . . . . .  188,821 

Sawing machine, scroll, H. Lawrence . . . . . . . . . . . . . .  188 ,808 
Srrew, WOOd, W. Bourn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,784 

Settee, exten.lon, C. Beatty . . . . . . . . . . . . . . . . . . . . . . . . .  ISS,84� 
Sewing machine, Koch & Brass . . . . . . . . . . . . . . . . . . . . .  188.898 
Sewing machine, Ldwls & Soothlll . . . . . . . . . . . . . . . . .  138.902 

Sewing machine brake, R. Gladney . . . . . . . . . . . . . . . . .  183,8S1 
Sewing macblne brake, C. E. Klmball. . . . . . . . . . . . . .  183,897 
Sewing machine lamp bracket. L. M. N. Wolf . . . . .  138,831 
Sewing machine, sboe, Ross et al . . . . . . . . . . . . . . . . . . . . ISS,7M 
Sewing machine tucker, E. Bouillon . . . . . . . . . . . . . . .  1 88,733 

Shank laster, R. B. Perkins . . . . . . . . . . . . . . . . . . . . . . . . .  138,926 

Shoe fastencr, J. Coykendall. . . . . . . . . . . . . . . . . . . . . . . .  1:?8,862 
Shutter worker, A. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . .  188,879 
Sieve, G. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,976 

Sieve. rotary, Strawn & Drum . . . . . . . . . . . . . . . . . . . . . . . 188,823 

Soap boilers, disinfecting, S. Strunz . . . . . . . . . . . . . . . .  188,964 
Soap crutchtng machine, S. Strunz . . . . . . . . . . . . . . . . .  1S8,f53 

Sofa, "' .  R. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,861) 
Soldering Iron, A. H. Burnham . . . . . . . . . . . . . . . . . . . . .  188,732 
Spinning frames ,  stopping, H. T. Potter . . . . . . . . . .  183,929 
Squares, graduating, H. K. Jones (r) . . . . . . . . . . . . . . .  5.408 

Stamp. revenue, R. F. Hunter . . . . . . . . . . . . . . . . . . . . . . .  188,891 

Stave jointer, J. J. Ralya . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,762 

Steam brake, etc., S. F. Clouser . . . . . . . . . . . . . . . . . . . . .  188,859 
Stereoscop e, A. Qulrolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.930 

Stock feeder, C. M. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.S01 
Stove door, D. N. Martin (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,405 

Table, etc., folding, H. Loth . . . . . . . . . . . . . . . . . . . . . . . . .  183,804 
Table leaf support, G. C. Thomas . . . . . . . . . . . . . . . . . . .  138,769 
Tan vat, C. H. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,906 
Telegraph cut out end switch, R. Henning . . . . . . . . . 138,889 

Telegr.ph, printing, T. A. Edl.on . . . . . . . . . . . . . . . . . . .  188,869 
Telegraph, prlntlng, T. A. Edison . . . . . . . . . . . . . . . . . . .  188,870 
Tent frame, W. W. Whitcomb . . . . . . . . . . . . . . . . . . . . .  188,774 

Tire bending machine, J. Tomlinson (r) . .  . . . . . . . . . .  5,409 
Track clearer, J .H.  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.918 
Trap, lly, Ern.t & Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,797 

Tweers, compound for, J. E. Atwood . . . . . . . . . . . . . . .  188.781 

Type·settlng machine, S.  H. Orwig . . . . . . . . . . . . . . . . .  188,922 
Umbrella, J. B. Dlalr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,729 

Umbrell. support, G. S. Cooper . . . . . . . . . . . . . . . . . . . .  188,661 
Valve device, brake, G. Westlnghou.e, Jr . . . . . . . . .  188,827 
Veneer cutting machine, Leslie et al . . . . . . . . . . . . . . .  183,901 
Wagon bolster plate, T. & J. Pickard . . . . . . . . . . . . . . 188,816 

Wagon standard, Kissley el al . . . . . . . . • . . . • • • . . . • . • .  188.807 
Wagon tire., measuring wheel for, T. Whiting . . . .  188,829 
Washer, ore, R. Solliday . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,948 
Washing machine, A. H. Calkin •. . . . . . . . . . . . . . . . . . . .  188.783 

Washing machine, A. II . Call<lns . . . . . . . . . . . . . . . . . . . . 188.734 

Washing machine, f. D. Hartzell. . . . . . . . . . . . . . . . . . . . 188,802 
Washing m.chlne, D. B. Pond . . . . . . . . . . . . . . . . . . . . . . .  188,9'<8 

Washing machine, C .  L. Rose . . . . . . . . . . . . . . . . . . . . . . . .  188,937 
Washing macblne, P. B. Watson . . . . . . . . . . . . . . . . . . . .  188,959 
Washing machine, V. White . . . . . . . . . . . . . . . . . . . . . . . . .  188.970 
Watch key. Allen & H.II . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,779 
Water colors, etc., preparing, E. L. MoUneux . . . . .  189,915 

Water wheel, J. P. Colltns (r) . . . . . . . . . . . . . . . . . . . . . . .  5,407 

Water wheel, A. B. Renlff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,983 
Wire, roiling, W.lton el al . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,966 
Wood filling, etc., J. Miller . . .. . . . . . . . . . . . . . . . . . . . . . . .  188,914 

Wrench, H. F. Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,982 

APPLICATIONS FOR EXTENSIONS. 
Applfcatlons have been duly IIled, and .renow pending, 

for the extension of the following Letters Patent. Hear· 
InJ!'s upon the respective application> are appOinted for 
the days hereinafter mentioned : 
24.987.-FISHING HEEL . - W .  Blllinghurst. July 23. 
25,115.-SELF ACTING BRAKE.-B. S. He.ly. July 30. 
25,149.-PEGGINO BLANK •.  -B . F. Sturtevant. July SO. 
25,166.-FENCE .-J. B. Wickersham, H. Jenkins. July SO. 
25,364 .-WATCH .-C. E. J.cot. August 20. 

EXTENSIONS GRANTED. 
2J,399.-HARVESTER.-!. s. & H. H. Ru •• ell. 
28 .996.-SURGICAL INSTRUMENT .-D . Abl . 
24,OO9.-TYRE UPSETTING MACHINR.-C. L, Crowell et a'. 
2I,62�.-SEWING MACHINE .-J. Gray. 
24,084.-RAILROAD FROG.-D. D. Lewis. 
24,046.-M ACHINE FOR ROLLING F ABRICS.-T. H. Murphy. 

DESIGNS PATENTED. 
6,647.-FooT REST.-R.W. &  G.W. Archer, Rochester,N.Y. 
6,618.-CHAIR.-R. W. & G. W. Archer, Rochester, N. Y. 
6,649.-KNIFE BOLSTER. ETC.-C. H. Crump, Boston, Mass. 
6,€�0.-RuFFLE STAND.-L. Sutro, New York city. 

TRADE MARKS REGISTERED. 
1,257 to 1 ,261 .-COllPOUND.-D. Ransom & Co., Buffalo,N.Y. 
1,382.-CUTTER SECTION.-Wood Mowing Machine Co., 

Hoosick Fall., N. Y. 
1,283.-COLORS, ETC.-F. Bredt & Co., New York city. 
1.964.-WoOLEN (JOOD •. -G. F. Ellis, Terre Haute, Ind. 
1,265.-MEDICAL COllPOUND.-H. W. Fuller, Chicago, III . 
1,2fo6.-FLOUR.-G.llego Mills Co. , Richmond, Va. 
1,267.-POLISHING MATERIAL.-COmn & Co., N. Y. city. 
1,268.-HAHs.-Evans, et al., Cincinnati, O .  
1,269.-RICE STARCH.-W. J. Rand, New York city. 

SCHEDU LE OF PATENT FEE!!!! 
Un each Caveat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2/s 
On filing each application fora Patent (17 years) . . . $1/s 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  820 
On .ppeal to Examlner.·ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commlsal"ner of Patenta . . . . . . . . . . . . . . $20 
On .ppllc.tlon for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ao 
On application for Extension of Patent . . . . . . . . . . . . . . .. /SO 
Un granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�O 
Un filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an .ppllcatlon for Design ( 8 �  years) . . . . . . . . . . . . . .  $10 
Un an application for De.lgn (7 years) . . . . . . . . . . . . . . .  Sl/S 
On an appllcatlon for Design (14 ye.rs) . . . . . . . . . . . . . .. aO 

VALUE OF PATENTS 
And How to Obtain Them. 

P r ac t ic a l  Hin t s  t o  Inv e n  t o r s  
� -, ROBABL Y no Investment of a small sum � * of money brlug8 a greater return than the 

expense Incurred In obtaln!ng a patent even 
when the tDvention Is but a sm.1I one. Large i \<20 Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige-
lOW, Colt, Ericsson, Howe, MeCormlck, Hoe 
and others, who have amassed immense for· 

� tunes from their Inventions, are well known. 
l' And there are thousand. of othel'll who h.ve 

realized large sums from their patents. 
More than FIFTY 1'BOUSAl'ID Inventors have availed 

themlelves of the lenlces of MUlOf & Co. during the 

TWENTY·SIX years they have acted as SOlicitors and 
Publisher. of the SCIENTIFIC AMERIOAN. They stand at 
the head In thl. class of bu.lness ; and their large corps 
,f as.lstants, mostly selected from the ranks of the 
Patent Omce : men capable of rendering the be.t .ervlce 
to the Inventor, from the experience plac"callyobtalned 
while examiners In the Patent Omce : enables MUNN & 
Co. to do everything appertaining to patents BETTER 

and CHEAPER than any other reliable agency. 

HOW TO . ;gj  This Is the 

OBTAIN 
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� � nearly eve­
ry letter, describing some Invention which comes to this 
omce. A positive an.wor can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw· 
Ings, Petition, Oath, and full Specification. Various 
omclal rules and formalltle. must al.o be observed. The 
effort. of the Inventor to do all this bu.lness himself are 
generally without succe... After great perplexity and 
delay, he Is u.ually glad to seek the aid of persons elOpe· 
rlenced In patent business, and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may .afely conllde his Ide.s to them : 
they will advise whether the Improvement Is probably 
patentable, and will give him all the directions needful 
to protect his right •. 

How Can I Best Seeure My Inventlon1 

This Is an Inquiry which one Inventor naturally asks 
another, who has had .orne experience In obtaining pat. 
ents. His answer generally is as tonows, and correct : 

Construct . neat model, not over a foot In any dimen· 
Blon-.maller If po •• lble-and send by expres., prepaid, 
.ddressed to MUNN & Co., B7 Park Row, togr."ther with a 
description of Its operation and merits. On receipt 
thereot, they will examine the Invention carefully, and 
advise you 8S to Its p.tentablUty, free of charge. Or, lf 
you have not i1me, or the means at hand, to construct a 
model, make a. good a pen and Ink .ketch of the 1m· 
provement as pos.lble and .end by mall. An answer as 
to the prospect of " patent will be received, usually, by 
return of mall. It Is sometimes best to have a search 
made at the Patent Oftlce ; such a measure often savee 
the cost of an application for a patent. 

Prelhnlnarv Exalnlnatlon. 

In order to have such search, make out a written de­
scription of the invention, In your own words, and a 
penCil, or pen .nd Ink, .ketch. Send these, with the fee 
of �, by mall, addressed to MUNN & Co., 37 Park Row, 
and In due time you will receive an acknowledgment 
thereof, followed by a written report I" regard to the 
patent.blllty of your Improvement. This special search 
Is m.de with great care, among the models a.nd patents 
at Washington, to ascertain whether the Impl'ovement 
presented Is patentable. 

Belssnes. 

A reissue Is granted to the original pateR tee, his heir., 
or the assignees ot the enUre interest, when, by reason 
of an Insumclent or (lefectlve .pecillcatlon, the original 
patent Is Invalid, provided the error has arisen from In· 
advertence, aCCident, or mistake, without any fraudu­
lent or deceptive Intention. 

A patentee may, at his option, have In his retsl!lue a 
separate patent for each distinct part of the Invention 
comprehended In his original application by paying the 
required fee In each case, and complying with the other 
requirements of the law, as In original appllcatloils. 
Addres. MUNN & Co., 37 Park RoW, New York, for full 
particulars. 

Caveats. 

P",,"OIlll desirIng to 1Ile a caveat can have the papers 
prepared In the .hortest time. by sending a sketch and 
deSCription of the Invention. The Government fee for 
a caveat Is $10. A pamphlet of advice regarding appllca. 
tions for patents and caveats ts furnished gratis, on ap­
plication by mall. Address MUNN & Co. B7 Park Row. 
New Yorlr 

Deslen Patents. 

Foreign designers and manufacturers, who send good. 
to this C'ountry, may secure patents here upon their new 
patterns, and tbus prevent others from ll>brlcatlng or 
• elllng the same goods In thl. market. 

A patent for a design may be granted to any person, 
whether citizen or allen, for any new and original de.l� 
for a manufacture, bust.statue, alto reUevo, or bas relfet, 
any new and original design for the printing of woolen, 
silk, cotton , or other fabrlcs, any new and original Im­
pr�8Ii1jfon, ornament. pattern. t)"nnt. or picture, to he 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patent. are equally as Important to citizens as 
to (orellfllers. For full particulars send for pamphlet to 
MUNN & Co., B7Park Row, New York. 

Rej e cted Cases. 

Rejected cases, or defectIve papers, remodeled tor 
parties who have made applications for themselves, or 
through other agents. Terms moderate. Address MUNN 

& Co., stating particular •. 

Value oC Extended Patents. 

Did patentees realize the fact that their Inventions are 
likely to be more productive of prollt during the seven 
year. of extension than the llrst full term for which their 
patent. were granted, we think more would avail them· 
selves of the exten.lon privilege. Patents granted prior 
to 18Gl may be extended for sevcn years, for the benefit 
of the Inventor, or of his heirs In case of the decease of 
fomer, by due application to the Patent Omce, ninety 
days before the termln.tlon of the patent. The extended 
time Int:res to the benefit of the Inventor, the .s.lgnees 
under the first .erm having no rights under the extension 
except by special agreement. Tbe Government fee for 
an exten.lon Is ,100, and It Is necessary that good profes­
slonal servlce be obtalne. to conduct tbe bu.lne.s before 
the Patent omcc. Full Information as to extensions 
may be had by addressing MUNN & Co .• 87 Park Row.New 
York. 

Tradelnark,.. 

Any person or firm domIciled In tile United States, or 
any firm or corporation residing In any foreign country 
where sllllllar privilege. are extended to citizens of tbe 
United States, may register their designs and obtain pro· 
tectlon. This Is very Important to manufacturer. In tbls 
countrY, and equally so to foreIgDel'8. For full partlcn. 
ars address MUNN & Co., 87 Park Row, New York. 

CanadIan Patents. 

On the IIrst of September, 18'72, the new patent law of 
Canada wentlnto foree, and patents are now granted to 
citizen. of the United States on the aame favorable terms 
al to citizen. of the Dominion. 

In order to apply for a patent In Canada, the appllcan 
mnst furnish a model , specification and dupllc.te draw 
Ings, .ubstantlally the same as In applying for an Amerl 
can patent. 

The patent may be taken out either for five yea ... (gov 
ernment fee t20), or for �en years (government fee $46) 
or for fifteen years (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
years. The formalltles for extension are slm�le .nd not 
expensive. 

American Inventions, even If alre.dy patented In thl 
country, can be patented In Canada provided the Amerl 
can patent Is not more than one year old. 

All per.ons who deBire to take out patents In Canada 
are requested to communicate with MUNN & Co. , B7 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instrnction. 

To Make an ApplicatIon Cor a Patent 

The applicant for a potent should furnish a model 0 
his Invention If .usceptlble of one, although sometime 
It may be dispensed with ; or, If tbe Invention be a chern 
leal prodUction, he must furnish samples of the Ingredl 
enta of which his composition consl.ts. These .hould 
be securely packed, the inventor'S name marked on them 
and sen t by express, prepaid. Sm�l1 models, from a dis 
tance, can otten be sent cheaper by mail. The safest 
way to remit money Is by a draf t ,  or postal order, on 
New York, payable to the ordcr of MUNN & Co. Persona 
who live In remote parts of tbe country can usually pur 
ohase drafts from their merchants on their New York 
correspondents. 

ForeIgn Patents. 

The population of Great BrItain Is 31,000,000; of France 
87,000,000 ; Belgium, 5,OOO,()()(); Austria, S6,OOO,(XX) ; Prussia 
4O.000,OOO,and RUSSia, 7O,(XX),OOO. Patents may be securen by 
American citizens In all of these countrle.. Now Is the 
time. when business Is dull at home, to take advantage of 
these Immense foreign fields. Mechanlcal lmprovement 
of all kinds are always In demand In Europe. There wll 
neyer be a better time than tile present to take pateRt 
abroad. We have reliable business connections with the 
prinCipal capitals of Europe. A large share of all the 
patents secured in foreign countries by Amerfoans are 
obt.alnod through our Agency. Address MUNN & Co ., B7 
Park Row, New York. Circulars with full Information 
on foreign patents, furnished free. 

CopIes oC Patents. 
Persons de.lrlng any patent I.sued from 1836 to Novem 

ber 26, 1667, can be supplied with omclal copies at a rea.· 
onable cost, tbe price dependlagupon the extent of draw 
Ing. and length of specification. 

Any patent Issued since November 27, 1867, at which 
time the Patent Omce commenced printing the drawing 
and specifications, may be had by remitting to this of 
fice $1. 

A copy of the claims of any patent Issued since 1836 

will be furnished for $1. 
When ordering cople., plea.e to remit for the same a 

above, and state name of patentee, title of lnventton,and 
d ate of patent. .A.ddress MUNN & Co., Patent Solicitor 
B7Park Row, New York. 

MUNN & Co. will be happy to see Inventors In person 
at their omce, or to advl.e tbem by letter. In all cases 
they may expect an honeIJ! opinion. For such con.ulta 
t1ons, opinions, and advice, no charg" 1.9 made. Writ 
plain ; do not use pencil or pale Ink ; be brief. 

All buslne.s committed to our care, and all consulta 
tlon., are kept secret and strlctlv confidential. 

In all matter. pertaining to patents, .uch as conductlr.g 
Interferences , "  procuring extenSions, drawing assign 
ments, examinations Into the valtnlty of patents, etc. 
.peclal care and �tten tlon I. given. For Information and 
for pamphlets of Instruction and advice 

Addres. 
MUNN &: CO • •  

PUBLISHERS SCIENTIFIC AME RICAN, 
37 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7th 

Streets. opposite Patent Omce. 

�tllttrti�tmtut'. 
RATES UF ADVERTISING. 

Back Page - - - - - - - 81.00 a line. 

Inside Pall'e - - - - - - 7/s ceat .. a line • 

engravings may head adverUseme1</8 at the .arne rate r er 

Une, by me,asurement, a8 the letter·pres8. 
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Infringing a patent granted to De Grasse Fowler and 
George Fowler, Aprtl 17th, 1855, since extended twenty­
one·years and now in our possession. The following Is 
the claim of the Inventors : 
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to revolve. a mechanism whfch operates 8utomstlCally 
to disconnect the said wheel from the shaft at a certain 
pOint aftE r one revolution." 

THE STILES &; PARKER PRESS CO • •  
Middletown, (;onn 

MARSHBANK'S PATENT CUPOLA wi! 
melt more Iron , with less coal. than any cupola 

Invented. ri'�g'Mi':tl: �,�s�lfv���rS���iI�';.lsbUrgh, Pa ; 
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copy of SmENCE RECORD FOR 1873. It will be a mo.t In· 
terestlng and v..luable Book. and should have a place In 
overy Household, In eve..,- Llbra..,-. 

600 p�ge •• Octavo. H.ndsomely Bound. Many Engrav 
Inga. PrIce, f2. 

bent by rna I to all parts of the count..,-, on receipt of 
�he price. A liberal dl.count to the trade and to can· 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLIEIIERB, 
a,. Park Row, N ew York City. 

TID: SOlEN7IFI O -AMERl OAN will be sent one yea 
and one copy of S OIEN OE l<li:OORD FOR 1873, OD 
receipt of ,,'50. 

S OlE.VCE REOORD FOR 187� unifOl'Dl with tbo 
,bove .. PrIce 12. Library binding, .,..50_ 

© 1873 SCIENTIFIC AMERICAN, INC.



TO N���a ���!i.��.:le�t�:.�Ts�Ro��;N�:��r:� 
Cocks, Gates. &c., &c. : 

. . The Board of Water Commissioners of the City of 
Yonkers " request sucb manufacturers to send, by cir­
cular or oth€rwlse. Information a8 to the kind. quality. 
&c . •  of their manufacture-also the cost delivered at 
r�t�:i'D
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o
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WH. H. DOTY. City Clerk .  

S ILICATE OF SODA, 
l Soluble or Water Glass. 
Chloride of Calcium. 

Nickel Salts and Anodes, 
Black Oxide Manganese, 

Hydrolluorlc Acid, 
Pure Acid. and Metslllc Oxides. 

Ground and Lump Fluorspar, 
Ground and Lump Fel'lf:o"und and Lump Flint and Silex, 
Gronnd and Lump Black Lead, 
WOlfram, Chr�,:g, ��':t

n.fIt������b"%�!tQ and Cornndum, 
Carbonates of Baryta and Strontla. 

Nickel, AntimODrn' Tin, Bismuth, Cadmium, metals, 
For sale by us n q,£,:nlltj:si-� ��bPc'kr9l�"lI:GER, 
PUbIlS<j,��
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Liquors and Nickel . 

M AC H I N E RY 
Por Sale. 

WE HAVE FOR SALE, at 

R e d u c e d  P r i c e s , 
a large lot of Second Hand Machlnery, among which are 

MILLING, STOCKING. NUT BORING, QUICK 
RUNNING, SMOOTH BORING MACHINES, PUNCH 

PRESS, FOUR SPINDLE DRILLING PRESSES, 
EIGHT FOOT WOOD PLANER. &c. &c. 

!IF' Send for Catalope to 
SHARP' S RIFLE M'F' G COMPANY, 

Harttord, Conn. 

EVERYBODY INTERESTED 
IN 

MIIOB.AKIO.AL 
DRAWING 

SHOULD HAVE THE 

PRACTICAL DRAUGHTSMAN'S 
Book of Industrial Design, and 

Machinists' and Engineers' 
Drawing Companion. 

Forming a Com�lete Conrse of Mechanical, 

J��g
e
�f

n
fi. 't�e:����

c
t��:

a
�Ir.���r:,�es;:'

o
� 1

h
e� 

�.
I
'i���

e
r,:��

o
l'i.

e
e 
o
�o��;e��

d
a�ad���r[u";

IS
b��ff 

Engineers . fi:;wrltt�n and arranged with additional 
matter and plates, selections from and exam�les of tbe 
:ra�.
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tary Gothic Forms and HoseUes. Uvals, EI l!bses, Para· 
bolas, and Volutes, Rules and Practical Data . Study of 
Projections, �;Iementary Principles. Of Prisms and othpr 
Solids. Hules and Practical Data. On Coloring Sections, 
with applications. Conventional C<llors, Composition 
or Mixture of Colors. Continuation of the Study of Pro· 
jectlon�Use of Sectlons-detalls of machinery. Simple 
appllcatlons-splndlea, shafts, couplings, wooden pat· 
terllS. Method of {;OnBtructln� a wooden model or pat­
tern of a coupling. Elementary applications . Rules 
and Practical Data. 

'fUB INTBRSBCTION AND DEVBLOP)(BNT OF SUJUI'AC.B8. 
WITH APPLIOATIONS.-Tbe Interseatlon of Cylinders and 
Cones. The Delineation and DevelJpment of Helices, 
�g��fr':ic�¥gns�f�

n
��Y:.;.��P���

tlf:t�:s!�rl:;��S�:' 
faces-appllcatlons to stop cocks. �ules and Practical 
Data. 

THB STUDY AND CONSTBUOTION 0" TOOTHBD GBAB.-
1�������' e�rg��I�ld�a�s�f1\:'lJ\:':�' cl��re

O
��mng 
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IIxe,1 circle luslde of It. Internal eplcyclold. Dellnea· 
�rt� �\.��:-:C:h:�t ��lfn"d:rc.l\

e
��Sp<';�'g!�ftg

f � '1-':..":-
tical delineation of a conple of Spur wheels. T�e Delln· 
eatlon anli Construction of Wooden Patterns for Toothed 
Wbeels. Rules and Practical Data . 

CONTINUATION OF THB STlJDY 011' TOOTHED GBAB.­
Design for a pair of bevel wheels In gear. Construction 
of wooden patterns for a pair of beveled wheels. Invo· 
lute and HeJical Teeth . Contrivances for obtaining dif· 
ferential ;,tovements. Rules and Practical Data. 

ELlCHBNTARY PBINCIPLBS OF SHADOWS.-Sbadows of 
Prlsms,Pyramlds, and Cylinders. Principles of Sbadlng. 
Continuation of the Study of Shadows. Tnscan Order. 
Rules and Practical Dota . 
APPLICATION OF SHADOWS TO TOOTHBD GBAR.-Appll. 

catloll of Shadows to Screws. Application of Shadow to 
a Boller and Its Furnace. Shading In Black-Shading In 
Colors. 

'fHB CUTTING AND SHAPING 0" MASONBY.-Rules and 
Practical Data. Remarks on Machine Tools. 

THE STUDY 011' MACHINERY AND SKBTOHING.-VarfouB 
�Er�����
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Sketch of a water wheel ; Overshot 'Water wheels,Water 
Pumps ; Steam Motors i High-pressure expansive Bteam 
engine. DetailS of Construction ; Movements of the 
Distribution an' Expansive Valves ; Rules and Practical 
nata, 

OBLIQUB PBOJBOTIONS. 
PARALLEL PERSPECTIVE. 
TBUB PEBSPlCCTlvB.-Elementary prinCiples. Appllca· 

tlons-dour mill driven by belts. Description of the 
mill . Representation of the mill In perspective . 

EXA)(PLES 011' FINISHED DRA.WINGS OF MACHINEBY. 

SCALE IN STEAM: BOILERS 
Y. ln. tblck adds 50 per cent to cost of Fuel ; Scale � In . 
thick adds 150 per cent to cost of Fuel, and causes the 
IRON TO BECOME ALM08T BED HIJT befure it can make 
Steam : Removal and Prevention of c�le saves }'uel 
and Repalrs , · and aVOids Explosions. THOMAS'S FLUID 
TAN1!fATB OF SODA. DISSOLVES SCALB, and DOBS NOT IN­
JURB IBON. It Is sold, witb directions for use, ln Bbls. 
500 lb. , � robls. 'l5O lb., and � Bbls. 125 Ib .. at the low price 
of 10c. per pounll. TH IS VJlRY LOW PRICI! admits of Its 
use In QUANTITY SUFPIOIENT TO PREVENT formation of 
new 8cale, and at same time REMOVE OLD SCA.LE. It Is 
adapted for URe In lUarine, River Boat. Locomo-
!l::';ri��t;::.!!le1'oaM1J��':!'t;'lYE,I!��lu'i'1 rJ: rJ: 
eacll horse power Is used for IIrst application-after· 
;����il·��g':::-a�f��,��:
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3d. I87S, page 280. or send for circular. Address orders to 
N .  SPENCER THOMAS. Elmlra. N. Y. 

I K V II K T O B S  
WHO WISH TO REALIZE PECUNIARY BENEFIT FROM THEIR INVENTION'" 
(whether patented or not). either by sale of the r rfghts. or partnership with capitalists. are Invited to Bend for cur 
explanatory circular. Many valuable labor·savlng Inventions are l:rlng do,mant which might realize a fortune f

y
or 

their owners. If brought properly before the public. N. Y. EXPOSITIUN & M'F'G CO . •  52 Bro dway • .N. • 

o I NV E N T O R S  
"?-+� MANUFACTURERS 

The Managers of the 42d Exhibition of the American 
Institu te. of the City of New York, beg to ann ounce, 
that the Exhibition Buildings on 2d and 8d A venues and 
68d and 61th Streets, will be open for the recep tion of 
heavy Mac hinery August 1 8th nnd for other articles, 
September l st 1 873. 1'he Exhibition ,rill be fnrmally 
opened September 10th. 

For parUeularM, nd clress " GE"neral Superintendent, 
American IDstitute, New York." 

WOOD-WORKING MACHINERY. 
New and Improved Woodworth's, Danlel's

i 
and Dlmen· 

alon Planers, Monlding, Mortising. Tenon ng. Saw1ng 
Bon't" Upright Sha�ng Machines, etc. Machine Chl\elS 

t�':.te���te��'Ntat�h
Ce�t£:J: !..":.�.:i���cf.�o':,: 

tantlk��l'ttd .:n80'?a�e :1I�t�'i;; St .. Worcest�r, Mass . 

� ,f' ILLERS AND GROCERS-Gray's Flonr 
if.!. and Yeast Company 60 West 42d St. New York, 
Manufacturers of Gray's Pure Hop Yeast Powder, for 
Family and Millers' use, owners and grant;ors of Patent 
Right of manufacture of Pure HO

B 
Yeast. Self Raising 

F
��n�:������. 

S
'Wa�;I�:�':JIYclr����;'s, 25c . Gray's 

Wheat and Yeast Feeder. 
C'1 HINGLE AND BARREL MACHINERY.­� Improved Law's PBtent Rhtngle and iitJ2.d!ng MBa 
Chln"s simplest and best In uoe, Also, Shingle Heading 
���e�::.tt
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i�Tres�t�IMW� ���:, �g���':,lf.t�N

a
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n
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WORKING CLASS 
MALEOR' FEMALE, $60 a week gu�ranteed. 

::;R:y���
I
�I�:t��!fr�s\r��ng:::.

e
8n�ta��a'bi�':!�[�a�� of goods sent free by mall. Address with d cent return stamp, M. YOUNG & CO., 16 Cortlandt St .. New York . 

RE iNOLDS' 

Turbine Water 
Wheels. 

3 0  year8' experience encbles me 
to excel In Gearing Mills of all kinds, 
and furnishing them reliable, eco· 
&.��

Ica
����¥, A�i

l
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Street • .N ew Yor�. 
THE HYDRAULIG ROTARY GOVERNOR 
aecures to Water Wheels exact speed under all possible 
conditions, whether simple or the most complex. Under 

��:s�
m

�';,����10�
s
n'l\r�W::3�e�IJ'�::nrl't�::J� ten sec· 

JOHN S. R3'GERS, Treas., 19 John St .. Boston, Mass. 

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

A S D B S T O S  r S L T I K G  O O M P A K T ,  
Nos. 816, 818, 820, and 822 Front Street, New York. rr' Asbestos In "II quantities and qualities for sale. 

LATHE CHUCKS-HORTON'S PATENT GREAT REDUCTION IN PRICES from 4 to S6 lnches. Also for car wheels. Addr es. 
THE E. HORTON & SON CO .. Wln<l.sor Locks. Conn. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

2S Adams st •• Brooklyn, N. Y. 

Improved 

THOMAS LEFFEL. 

�A W GUMMERS, Sin�le and IAmble Up 
sets. Saw Tooth Swages, lUll Dog Holders, Siding 

olders, Railroad Spike PUllers", and Tree Pruners. Send 
for clrcnlar. (T, A. PRESCuTT. Sandy Hili. N. Y. 

FREY'S 
SAW GRINDER 
Wfll Gum and Sharpen Sawa 
better and In less tlm� than 
any other device. Savea lllel, 
f::;'l1�f� :a�':[J:::g��lPs'1I:� 
Metal, &c. &c. 

Frej:siieeciler & Co 
Bncyrus, Ohio. 

R
ICHARDSON, MERIAM &; CO. 

. Manufaeturers of the I .. test Improved Patent DaD· 
els' and Woodworth P1anln,t{ Macblnes. Matching. Sasb 
���I���b��r;����

n
��!.a�'ln�"lfl,;:.g�s��,:'Wmf: X:i: 

Arbors, Scroll Saws Railway. Cut·o1f, and Rlp·saw Ma· 
chines, Spoke and Wood Turning Lathes, and various 
other Kinds of Wood·worklng Milcblnery. Catalo
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ues 

:�U�¥.i;!:�
s 
;�:eggn:f.Pl�

a
i\��rtr.�����

t
�:;'k. ff 

'11� 
S
��E�eW:;�bWT'¥�t�l'l!h�g�� tC:�'::'�'We���rr:.

r 

$72.00 EACH WEEK. 
Agents wanted everywhere. Buslness strictlylea1tlmate. 
particulars free . Address, J. WOBTH & Co .. St. L"ouls,Mo. 

Little Giant. 
To Q,uarriers of Marble, Slate, 

and Limestone : 

To Electro-Platers. 
BATTERIES. 'HEMICALS, AND MATE-

RIALS. In Rets or slnllle. with books of Instruction 
���t���:=

I
1I�c��\�r:n:I:��.fm�ll�g�et.

S
B�:t.:�: t'.:'s�: 

Illustrated cataloglle oent tree. Em�loyment-Pleasant aDd
P
rolltable 

for Young & Old, Male an Female. For -"artlculars. enclose stamp to S .  R. WELLS. Publisher. 3!l9 Broadway. N. Y. 

OTIS' SAFETY HOISTING 
Machinery. 

NO. :us BROltVl'y, tf'''oA. CO., 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and hi. Machinist Clamps of botb Iron and Steel. 

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

His expanding Mandril lS a IIrst class tool which has long been needed by every Machinist. Send for latest circular. 
W. LE COUNT, South Norwalk, Conn . 

PATENTS Sold on Commission. Send for 
Circular. E .H .GIBBS & CO. ,  84 B'dway, cr. Wall St. 

TODD & RAFFERTY STEAM ENGINES 
and Boilers f"r Sale-One 15x80 In. Cylinder. WILh �':"r-:l:���� fl.���:.

n
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"RRUIT GATHE RER-Having j ust obtained �� a r,atent on a new and valuable Invention for gath· 
�If! ag!'."n'f. :n:r:::'::n¥:�t��e�

l
lo 

t
::m·l':lt�

r
o� c':,�'::fs� �f��:, ����t terms. Address HORACE KEI.SEY, 

FOR SALE-The right to manufacture and 
Sell the l'atent Stave Grain BAskets In the States of OhiO, Pennsylvania, and New York. SaId B .... tets prOo tected by numerous patents Issued to Horace C. Jones and others . G. 1. BRE WSTER, Appleton, Wis. 

rrO FOUND ERIES, Factories, Ropewalks, 
&c.-For sale or lease, blocks of Lots.wlth bulkhead 

��:�
r
��k Jt�:.r.'i .. e:'"/��i�rms. S.B.SCHlEFFE.LIN. 

UTANTED-Work for Lathes, Milling and �T.! _ Screw Machines, Presses. &c. G. E. PARKER M f'g of light Machlae work In Iron and Braas, 117 & 119 Mulberry Street, Newark. N. J. 

To MANUFACTURERS and others-WM . 
ROOPBB & CO., Wholesale Com'n and Agrlcultnral Agents. dOing business with Seedsmen. DruRiists Iron· mongers, lirocers, &c., In all parts of Ireland:

j
are aiile to extend AgenCies or to Introduce useful nventlons. 

����?�rl'�t\��ged. 1 FOSTER PLACE. COLLEGE 

Wood and Iro!��:!,!�IJ1. Leather and 
���

e
f.l!l��� �'g�:121 C::Mb:.':. :l�� ��

al, &c. 

Cold Rolled Shafting. 
Best and most perfect Shafting ever made. constantly on hand In Ir.rge quantities. furnished In any lengtbs up t<! 24 ft. Also. Pat. Couplln� and Self.olllng adiustable Hangers. GEORGE PLACE & 00., 121 Unambers Street, New York. 

Sturtevant Blowers. 
I I0f every size and descg��'lfGli:0�rl'b\l! �"c�.�

d. 
121 Chambers Street. New York. 

B
UERK'S WATCHMAN'S TIME DE­

TECTOn.-Important for al. large Corporatlonl 
��h �:��g;re�u��

c
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Of his 

N. B�ThiB detector II !ov�ie�
O
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B
{}�

t
���{e":t. . Parties using or seIling these Instruments without au· thorlty from me will be dealt with according to Jaw. 

WOOD-WORKING MACHINERY GEN· 
erally. Spectaltles. Woodworth Planers and Rich· , rdson's Patent ImJ,roved Tenon Machines. Central. corn�.fA'}��y �fI��t:rRlf�tflRDsON. 

$25 A DAY ' Agents wanted. Bttslnessentirely 
• new. G. G. SHAW, Blddeford, Me. 

ST E E L  S T A M P S  � Fleharty '" Co., "' ST E N CI LS. .-.-- CLEVELAND,  O .  

Improving the Harbor of San Francisco. 
u. S. ENGINBBB O .... ICB. IISS Kearney St. ! 

SAN FBANOX800, Cal •• May 1st. 1873. S 
Sealed pro.y0aals, with a C98Y of this advertisement 

r�::.��Va'1 of �I����t:o�m t::g�rb'o��y 1st, 1873, for 

m�ft"o"�II:,�lg:�b�fn�� ��rtgt��&�:. 
all necessary Infor. 

G. H. MENDELL, Major of Engineers. 

SPECIAL-For New List of "SPECIAL MED-
W

ANTED ! AlrentB to sell onr Rnbber St&!qpa and I... IOAL BooIt8." w1th full titles andjlrlces, send Stamp otber Novelties. Addre.s U .S.MANl7F ACTURlY� 
to s. R. WELLS. S89 Broadway. New Yurko COMl'ANY. fI'l W. Lombard St., Baltimore, Md. 

MACHINERY 
NEW and !ld-HAND.- · 

Send for Circular. CBAS� l'LACE 
, & CO. 60 Vesey st •• New York. 

NEW & IMPROVED PATTERNS.-MA­
CHINISTS' TOOLS-all slzes-at low.p.rlcea. 

E. & R. J. GUULD. l00N. J. R. R. Ave.; Newark. N. J 

IV VA I L R O U S  Tr-:: S T.r HAv e F' q o \  C �  
N r B U R N HAM'S N EW T U RB INE 

WATERWHEEL 
TO BE THE BEST EVER INVENTED 

PA�"'Ptf J':T FREE � ADDRESS VORK PA 

F�OR SALE or Exchange for a Planer and 
LathP.-A 25 H.P. Portable Engine . Good os nl w . 

Ad�res. GEu. E. STAUFFER & CU . • East Strouds · 
burg, Pa . 

ROPBR BOT AlB 
ENGINE COMPANY, 70 New Church St. ,New York . 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

t:4:-:s�:?le!!"1l�ll'e�, ��?
d 
!81rJ

ro
C. �8li'?ctt� 

SONS?!:ratteawan. N. Y. and 118 Liberty St., New York. 

Slide Rests, Hand Planers, Bcro . 1  Saws 
Superior to all otbers. Semng every wbere 

Catalogues free. AIMPROVED F O O T  L A T H E S , 

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

GEAR'S PATENT 
VARIETY MOULDING MACHINE 
Mr�:I��
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I
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ted States Circuit Courts. Illfrlngers who do not make 
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M��U¥������:�Pro�Je��� 

Also Manufacturer and Dealer In all kinds of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 

M A C H I N E S , 

BAND SAWS, 
SCROLL SAWS, 

Planin[ & Matchinl 
MAC HINES, &c .. 
RAILROAD, CA.B, and AGRr " 
CULTURAL SHOPS &e •• 

rr'Snpenor to a!!! in use. J. A. FAY & vO. 
CINCINNATI. Ohio. 

P ATTERN & BRANDING LETTERS-SHARP, 
Flat or Roun�IDlb snrfacel-LaWi stock. PAVE· ��k. Lette� A���Rll'U�WH,

A�d���O�TONE. 
18 Dutch. cor. Fulton St .. New York 

FOURTH 
C I N C I N N A T I  

Industrial Exposition, 
1 8 7 3 .  

OPENS SEPT. 3, CLOSES OCT. 4, 18"3. 

PROPOS.ALSfor ENGINEh and ROlLERS. 

PBOPOSALS will be received, till June 15, from Steam 
Engine Manufacturers, .or tbe supply for use during the 
Exposition. of 

FOUR FIRST CLASS STEAM ENGINES. 
to furnish power for machinery In motion, each to be 
not less than 12 Inches In diameter of cyUnder, The 
prominent dlsfJlay of the Engines Is recftlrlled a8 full com· 
g�':.":�:d':,�

O
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as to freight, cost of erection and running. 
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aggregate 400 horse power. 
Address FRANK MILL WARD, 

Chairman Machinery Department. 

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

51 ConrtJandt street New York. 

© 1873 SCIENTIFIC AMERICAN, INC.



Arlverti8tmen18 "'ill k adm.tUd. M tAI. "age at tile rate Of 
81.00 "er II ... for e/WA 11U/erllo". Engravlng8 rna!! 
head adverU8emnll8 at the .ams rate "er II ... bll .,_ 
ur."....t. as ,lie /etter-tJr .... 

A. S.  C A M E R O N  
ENGINEERS, 

Th. value of tile ScIIINTI>'rc AMIIIIICAN as an adv ... Usi .. g 

medium cannot be over·llBtimated. It.clrculation i. te .. 
time. greater than that of anl/ 8imilar journal M!D pub. 

li8hed. It go .. Into all tile State8 and TerritorillB, and i8 

read in all tile princip al librari .. and reading·room8 Of 
tile !Dorld. We Invite tile attention qf tll08e ",110 Wi811 to 
make their busin"8 known to til. annezed rat ... .A busl· 
n,,8 man wan18 80metliing more tlian to see 1118 adv.r· 

'iserunt in a printed new.waper . He wantR circulation. 

If It 18 worth, 25 centll per II ... to adv ... tls. I .. a paper qf 
tllre. thou8and circulation, it Is wortll es.75 ".r /in. to 
adverti .. in one of fortll-flve tllousand. 

Works, foot of East 23d Street, New York City-

ST£/tlVr rUMPS, 
. THE BAND SA W! 

I t .  ORIGIN a n d  

HISTORY, with Engravings of the OLDEST 
MAcmNE. sent gratiS. Address RICHARDS, LON· 

DON & KELLEY, 22d st. (above Arcb) .  PhiladelphIa. 

HICKEL SALTS. 
PURE extra large crystals. CONDIT. HANSON & CO. Importara and Manufacturers, Newark, N. J. �!'�'1�' VS;;I � (//////J//////} Y 

CASTINGS and PARTS of MODELS and Small Tools of all kinds, Invaluable 
to Inventors and Model Makers. CATALOGUES FREE. GOODNOW & WIGHTMAN. 23 Cornhlll, Boston, Mass 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL mON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

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

prSteam and Gos Fitters' Supplies, Macblnery for Coal Gas Works, &c. &c. 
NO. 1lS GOLD ST .. NEW YORK. 

Adapted to every Possible 
WIRE ROPE. 

J O H N  A. R O E B L I N G ' S  S O N S , 
)(ANU]I' ACTUBBBS. TRBNTON t N. ;r. 

FOR Inclined Planes,Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on'llerricks & CraD1ls, 

6��';[u�.I'�so���pc�� s"fe�l�r�He:�I�nI�f.;;��h��I�t Ing rope of all ktntr. for �lles and Elevators Al.PI.r for 
��t'it':!:re�';.tn!rfn��ls�fo'!. gib�����06:"WI�� RO�S. f� &rII'e stock constantly on hand at New York Warehouse No. 117 Liberty street. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuom on Steam Engtnes at cost of one per cent Its val.e, and by Its use Vacuum Paos are ron with full vacuum wltbout Air Pomp. Send to WM. ALLEN, 51 Cbardoo St .. Boston, for a personal call. or he Company, at Butralo, N. Y •• tor a circular. 

A N T I  LA M I NA I 

r;j;r�"N�:¥���WI:i:8:c���rl�v��eetta�.jjM�r;��t8 Cl��� ers all Hydrocarbons. State lUghts for Sale. J. J. ALLEN, Patentee, Phlladelphla,Pa. 

B U I L D E R S SEND >'OR BOOK CATALOGUE. 
BICKNELL, 27Warren st.,N.Y. 

Duty.-Send for a Price List. 
WIRE ROPE, Steel and Charcoal IrOll of superior quality, suitable for mining and bolstlng lurpo.es, Inclined planes, trans 101.· 

�1�1��flt�;'[g eJ�8pe���o:t';l���::,'h����"k''tMs� lefor Ropes, etc. A iarge stock cGnstantl:\, on hand from Wb� 
:Fll:�:�;;:i:M*si'�:k�ut. JOHN W • MASON & CO., 

SUPER-HBA. TBRS Save fuel, and 8upply DRy .team. Ea.tty attacbed to any boiler. HENRY W.BULKLEY, Enldneer. 
• . 98  Liberty "t., New York. 

Pyrometers For tesUng Ovens. Bollel 
• flues, Blast fumaces, 

Super·Reated StMm. 011 Stl11o. &c. AddreS8 HENRY W. BULKLEY, 
98 Liberty St., New York. 

BUILDING PAPER ! For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples 
"nd Circulars, tl) B. E. HALE '" Co . . 56 & 58 Park Place, N. Y., or UOCK RIVEB PAPEB CO. , Chicago. 

od$75 to $250 per month, :;�'l:"We� 
!��� �i*��d�X'JrL'yG��I�� INr��irfl. ct>� I=IMacblne wl11 stltcb, bem, fell, tHck, quilt, cord, bind, crlbrald and embroider In a most superior manner. Price b,only '15. Fully licensed aod warranted for live years. p We wlll pay '1,000 for any macblne that will sew a 
����s�geft ��kee:et��t1!W{a�:I����il��U�h��,amE���� �second stltcb can be cut, and st\ll tbe cloth cannot be 
:.¥i\':,d �rJe,:l:g�tth t�':.1n�,!tilD::�, P.:'la ��=I��f� �rom whlcli twice that amounf can be made. Address 

__ SECOMB & CO., Bosto!', Mass. ; Plttsburgb, Pa. ; Cbl· ...... cago, Ill. ; or St. Louts, MO. 
ASBESTOS Wanted In Crude State-any quan· tlty. Address ROSENTHAL & SHUSTER, Cbatbam MIlls. Pblladelpbla, Pa . 

lYlABOGANY, 
BOsEWOOD, WALInJT, WRITE ROLLY 

SATIN WOOD. llUIGABIAN ASll, AND ' 

ALL KINDS RABD WOOD, 
111' LOGS, PLANK, BOABDS, AND VEDEBS. 

GEO. W. READ & CO., 
omce, MlII and Yard,l86 to 200 Lewts St .. cor .6tb St. , E.n. 
11= ��grci:ebl:,�t�IJ'���fglt:ro���I�.:.r����'['I���d. 

S 
AVELING & PORTER, A 

CHAMPION SPRING MATTRESS-The G latest and beRt Iml1rovement. {Jo ron want a ROCHESTER, EN LAND. W bealthY and comfortable bed? Here It Is. Tbe softest ROAD LOCO .... OTIVES eaSle"r l!t.eap88t, most �pular, and dorable 8prln" Beil ' J.U ' .  10 market. Sold by all leiullng dealers. No stool[ com· STEAM ROAD ROLLER� S plete without It. WhOlli1 composed, i.f tenacioul tem· 
gr::j!>"�r:A.SP�s'fyS:h��e���u:!�.r�t�:ieJ� e��:!� ' STE.tI M PLOWS (Direct traction), 
���sb:IIl!:�dN���e?��O���d�� !1��s�n�I���::8. t!� TRAMWAY ENGINES, 
be ulea on 1I00r without bedstead. No under bed reo LOCOMOTIVE CRANE ENGINES, NOYE'S MILL FURNISHING WORKS qulred. Needs only balf thickness of balr mal tres •• Tbe ORTABLE ENGINES are tbe largest 10 tbe United States. Tbey make regular size double bed, 4 ft. 6 In. by 6 It., contalnl 19'1 P • Burr Ml1Istones, Portable Ml1Is, Smut Macblne8, Packers, 
fg�P���"���n�m�st�:7r !���nnOr�s ���:a���a�; Agen t--W. C.  Oastler MI1I Picks, Water Wheels, Polleys aad Geartng, specially 
other. Warranted no!'ele.s. Any sizes made to order , adapted to 1I0ur mll}�. T�W8W g,altJW:,u:iuraIO, N. Y. Send for pictOrial circulAr. Retail price of double be� 43 Exchanll'e Place, New York. 

t��· w��m�e�i��r=lnJi��.,l':gt �� ?b':�:��e. t�:��f:��n"t. ���.�.iiii�iii�i����j�.�������.���� ••••• 1 ed. F. C. BEACH &; CO., Muers, .102 Chambers St .• cor. I Churcb New York, 

P. BLAISDELL & CO. , 
MA..NUJ' AOTUBBR8 OF TJIB BJ:8T 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other Machinist Tool". 
SEND FOR CUTS. WORCESTER, MASS. 

PORTLAND CEMENT, 
.From tbe be.t Lon��\I't�nR��W/i��'C1r3��:I*?f. A Practical Treatise on Cement furnlsbed for 115 ceot. 

R. A. V crvaIcn's Brick Machines, 
Mad e at Haverstraw, Rockland Co., N. Y. Maklng nlne tentbs of .1I the brtck used In tbe State. Send for circular. 

B
EACH'S Scroll Sawing Machines.-Cheap. 
eot and be.t In use. For IIIu.trated Catalogue and Prlce List, send to H. L. BEACH, 90 Fulton St., N; Y. tit 

EMERY WHEEL MACHINERY 
for grIndtng Tool. and Metal., gum· min Saw8 cleaning Ca.Ung" grlnd· 
Ing �Ianer Knlve. perfectly st .... lgbt . -unequaled for tbe sterUng quality . of It. material and workmanlblg' �:.:OX��Rici� et'Wis'T"liRfu: COMPANY 98 Liberty St New York. 

STEAM: BOILER AliD PIPE 

COVEB.IITG 
PORTABLE BATHS. 

Address PORTABLE BATH CO., 1:16 South St., N. Y. 

A BOOK FOR THE PEOPLE. 

Underground Treasul'es. 
HOW AND WHERE TO FIND THEM. 

ByJU.OBTON.A.�I., Prof. of Nat. HI.t. ln Vaa,"rCollege. 
A book for LaM Hold6r., Jibr .... r., Jfoc/ia,dc. Specu· lator.,JfIner8 and Laborero,and all.howeveru�ientilic. 

fig�IU ::g�J'l:�M's�fn�f.�e�n�O�oM��f�tbele:::r:: .. WltlI a bit of wtndow glas., a jack Imlfe, and co_on 
• en.. the owner of • UnlUrgro'Und Tr.a8Ui''''' ' can dt .. tmplsh nearly all the mlne .... l. In the United State •• " 
In Olot.h. SUO. Scnt by mall, po.t paid, upon receipt of price. Circulars free. DUSTIN, GILMAN & Cu., Bartford, Cann. 

[JUNE 

Seven years' service In some of tbe largest e.tabllsh. m�nts In New Englaod and elsewbereiIwltb bollen 
�n;I�Mr�':d ���l":�r;gtt'l.een S���':,"::lles���:�l"be:i tbls lmproved g�nerator bas taken a permanent place 10 the ule of steam. Fifty Tbousand Horse Power have been made and put 
'nlW�t";,t��':t,:��bo; ���sif:r�:�gYBdciife�nl�' eltber steam generating or superbeatlng surface, and wben tbls needs entire rl"newal it ca. be m� as good as new at an outla1l 
Qfonly ono li�fth. cost Qf a new boiler. It can be taken 
?�: ��:. ;;m���� �rs����:r,{�f;,O���gf���:':,�sgJ�c�"o�: 
of tbe orlldnal setting. It IS most dlmcult and expen.lve 
to take otit and replace tbe ordtnary wrought Iron boiler. 
Which, when worn out, tB comparaUfJelv UDrthlu3, and 

caA's"tg�C:������r� f�tg:r.:-n �g:'l.!f�:;:·Harrl.oo Boller must em,nate from tbe place wbere It Is manu. 
���t�r�it� l3,r&0:�I�� J�J'e':-�� ��:� t��:���::� ���tl�; repairs for tbls large aggregate amounts only to abollt 
one Ilwmand dollar8 per month, whlell " I ... than one 

�:le';."�! fa":' �fn��� ��at'tl�� mucb be said of anI/ other 

Harrison 'flo he .. of any size can ordinarily be made readb for delivery, after order I. gtven, a. fa.t a8 they 
f:�t o� r�: J�dnl:cew���:�m':,t �gr{��.g no more tban 

For all InformaR:,n, Circulars, etc., application mot be made dIrect to the 
HARRISON BOILER WORKS. 

Gr.ys Ferry ROad, Philadelphia, Pa. 

Machinist's Tools, 
EXT:&A REAVY AND IlI(PBOVED. 

LUCIUS W. POND, IttANUFACTURER Worcester, Mass. Warerooms, 98 LIberty Street, New York. A. C. STEBBINS. Ageot. 

THE T .ANITE 00., 
INVENTORS & BUILDERS OF SPECIAl. 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 In. to S feet In dlam . The TANITII EMERY WHEEL Is raplaly taking tbe pl&ce of tbejil. and tbe Grimlstone. If you wlsb to mak� 1m· 
r:fr';,��g��8U;EfuO::y ta;lt�!fi�:Wi!�lii:!�l ,�n:�;:f8 tbe saYing on F,I ... Lahor, and Wall"" A judicious use of Tanlte Emery Wheels and Grinding Machinery will more than repay the cost In this year's work ! NothlD� 
:�I�s4?n1t���:r�,\���f.e 1tf��a���t��eag�:f.d .:\u�c�\� are eteeltand each minute's use injures fts cutttDr edges. 
A Tanit� Emer� Wheel never &'row" dnl I Em-

Is ���dsh���ea ':[g:ntb::..:nlt:l�!a�� WJa�ti:�:t��� Grlndtng. Pricel : $1ii" 100, 150, 1«), '70, ,75, '911, , I: 10, � ""o!, ,175. Sena tor Circulars and Photo' graph8 to 

The TaDite Co., 
Stroudllburll'. Monroe Co., Pat � LU'BJUOA. TORS. 

DREYFUS' transparent Self-act­
Ing O:lers, for all sorts of Macbtnery and I3baftlng, are reliable In all seasons, 8avlng 75-9!! per cen t .  Tbe I!!ELF-ACT­

ING LUBRICATOR for (;yllnders I. 
��; b·dgc�ed�e':l. g;�kW:):"-r� .. ���b:,.U, s . ,  
NATfiAN & DREYFUB, IIX! Llbel'ty st., N.Y. 

NEW YORK SAFETY STEAM POWER CO. 
30 CO RTLANDT-ST., NEW YORK. 

SUPERIOR 
STEAJI ENGINES 

One copy, one year 
One copy, .Ix month. 
One copy, four month. 

18.00 
1.50 
1.00 

One copy of Sclentillc American for one year, and 
one copy of engraving, .. Men of Progres. " 10.00 

One copy of Sclentillc American for one year, and 
one eopy of .. Science Record," for 1878 - 4.50 
Remit by postal order, draft or expreu. 
The po.tage on the Scientific American II five cent. per 

quarter, payable at the olllce wbere received. Canad.\ 
.nb.crlbers mn.t remit, 10th Inblcrlptlon, 2:l centa extm 
to pay po.tage • 

Addre., 611 leuers and make all Poal Olllce ord�rs or 
draft. payable to 

lYItJH!f d,,,,, 00., 
37 PAR K' RI'l"'V' �EW YOU · 

THE " Scientific America.n " is printed witb CHAS. ENEU JOHNSON & CO. 'S nl'K. Tentb anol 
Lombard Its., Philadelphia and 5tI Gold It. New York. 
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