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THE BOLJPD aOTIO •• \L BTU. BOILBB. 
The invention herewith illustrated is a steam boiler com· 

posed of a number of separate sections, each by itself com· 
prising all . the parts of a complete steam generator. Our 
engraving represents a double forr.l of the device, so con­
structed as to economize room and yet afford a large heating 
surface. The upright chamber, A, and < shaped series of 
tubes, B, compose one section; portions of others similarly 
constructed, placed beside each other so as to form the rear of 
the apparatus, are shown at C and D. Any required number 
of sections may be thus located. The chamber, F, and tubes, 
G, correspondingly arranged, coDfltitllte the fir�t of 1\ l'Ierie� 
of sections which form 
the front of the boiler. 
All the chambers com· 
municate at the tops 
and bottoms, so as to 
form continuous mud 
drums at H and I, and 
water spaces at K and 
L, the latter connect· 
ing by means of the 
pipes, M, with the 
�team drum, N. The 
sections composing the 
front portion of the 
boiler are less in num· 
ber than those in rear, 
for the reason that eye­
ry other one is omitted 
in order to afford the 
necessary space for the 
doors. 

Both parts of the 
apparatus, front and 
rear, have indepen�ent 
circula,tions, that til the 
former commencing in 
the mud drum, H, 
passing through tlte 
tubes, G, to the water 
space, K, and thence 
back; in the latter, the 
circulation commences 
from the arum, I, pass­
eil through tubes, B, 
space, L, and return, 
I\nd, being very rapid, 
prevents the accumu­
lation of scale or sedi­
ment in I\ny portion 
except the mud drum!!, 
which may be easily 
cleaned. The sections 
have man holes on both 
side�, and are held to· 
gether by short bolts 
on the inside around 
these openings. TIle 
facing strips are of suf. 
ficient thickness to hold 
the sections apart and 
to allow the smoka to 
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and can be enlarged at will by adding sections. They are 
constructed double, as shown in the engraving, or single. In 
the latter case the form is easily understood by imagining 
the front sections, of the generator represented, to be re­
moved. Corresponding alte�tions are made in other parts 
to accord witb the single set of tubes, B, and chamber, A.. 
The steam drum,N, il! not nsed, the upper portion, L, of the 
ooctions answering the purpose. 

The device in bot!i. forms, it is claimed, has been founi 
well suited for high and low pressure, stationary, portable, 
and marine engines. It is aillo specially constructed for 
hl'nting purpoR"/,. 

THE ECLIPSE SECTIONAL 8HA][ BOILlUL 
pass, thus making the entire boiler into heating lIuriace, ex· We see by the Pittsburgh papers tllat Messrs. Jones" 
cept the steam drum and bottom of the mud drum. The Laughlins, proprietors of the American Iron Works, have 
drums will allow a man to enter and pass through the sec· contracted with the Eclipse Stt'am Manufacturing Company 
tions, so that, in any case, should a tube become disabled, it for three large batterieR of these sectional safety steam 
may be replugged witbout loss in the service of the boiler. generators, of 240 horse power, to take the place of the four 

It is claimed that the angular form insures the greatest fiue boilers which exploded on February 3. They have had a 
amount of heating surface, and at the same time allows for number of sections in use for a �'ear, on trial. 
the unequal expansion of the tubes. One end of each pipe Patented September 6, 1870, 1<'or further information ad­
is screwed into a return bend and the other is fastened to dress G. W. Bollman, President of the E}lipee Steam Man­
tbe chamber by a long thread and lock nuts, making reliable ufacturing Company, 87 Wood IItreet, Pittsburgh, Pa. 
steam joints, which may at any time be loosened if required. ----- .. --- •• ---... ----
The tubes are also so arranged as to be readily cleaned from Scrap lroo, 
soot arising from the use of bituminous coal. Man'Jfllcturers shouId look """11 to their Hcrap iron; do 

The con8truction of the grate needs no especial reference. not waste a piece, no matter how small; gather all together, 
The heated air in rising passes around the tubes and out assort, have dift'erent receptacles for steel, wrought, cast and 
between the back sections into the fiue, and thence to the malleable iron. The wrought iron from the carriage shop 
chimney. Thl'roof of the fire space is lined with fire brick, is the most valuable of scrap iron, but to bring the highest 
above which a m,er of any non.conducting material is placed. price there must be no malleable or cast iron mixed with it; 
It is claimed that, owing to the large heating surface, in· every pound of scrap hall a market value, and it should be 
creased rapidity of getting up steam and a consequent less packed in barrels or boxes and sent to market. If there be 
expenditure of fuel are eft'ected. We are informed that any considerable quantity, it will pay to SQnd it to the mills 
steam has been obtained from cold water in the period of and hal'e it worked up into bafl!. It is the small manufactur. 
fifteen minutes. Cl'lI who do not take care of their scrap, but allow year after 

The water chambers are large enough to insure Ii frcL" )'ear to pass witbout paying any attention to it, I\nd !\Craps 
passage of the water, thus preventing foam and Re("llring 01 iron can be found all over their factorial, while ·boxes 
dry steam. and out of the way corners are filled with it, IIld hlUldredll 

These boilers can be readily taken apart tor traUl!porta· of dollars of wlul.t would JIl�e the best of 11K � \e "Uowed 
lion, put together by any engineer without injury to joints,. to SO to waste. 

[fa per ADDU ... 
IN ADVANCE. 

Verde.1 Gr •• t .MUI •• 
The idea of placing the grinding stones on horizontal 

spindles, like c)mmon pulleys, is ytjry old, but hall never 
come into much use except for small millfl, where coaJ'IIe 
grinding and speed are wanted. It does not follow, however, 
that this plan cannot be successfully applied \;0 the finer 
kinds of fiouring. According to Left'el's News, "a vertical 
mill of somewhat novel character has lately bef>n introduced, 
in which two or more pairs of millstones are combined on 
one horizontal shaft, or on sections of a shaft, and driven by 
one belt or gear, the power being applied directly to the 
shaft. No intermediate shafting is ulled, and the co�t and 

care of a number of 
pulleys, belts, gears, 
etc., is thus in many 
cases saved by the 
adoption of fluch mill. 
!<'urthermore, tlle mill · 
/ltones are faced and 
furrowed on both sides 
instead of only one, 
and combined in groups 
of three or more. In 
a group of three the 
center IItone is fast to, 
and revolves with, the 
I!haft, with a stationa· 
ry or bed stone adjust. 
ed on each side of it. 
making two mills out 
of three stones; and 
each of the three stones 
being interchangeable, 
there is aft'orded, prac· 
tically, the grindins­
surface of three mills. 
As each stoLe is double 
faced, any one of the 
three may be taken out 
to be IIharrened at any 
time and another put 
in it� place, so thatthe 
III ill can be kept run· 
ning without interrup. 
tion. If one more stone 
be added to a group of 
three, tltere will be 
three mills with foul' 
stonel!, or fiye litones 
will make four mills; 
and 110 on to any de­
sired number, all be­
ing driven by oqebelt 
or gear, and occupyin� 
only one foot in length 
of shaft to each mill. 
It is argued in behalf 
01 this arrangement 
that a group of five 
stones, making folU' 
mills, will occupy only 
the space usually taken 
by one mill, and that 

the four ha\'e only two bearings to care for, while the step 
so troublesome to millers is entirely done away wltb. 

.. There is evidently a very material saving of room in 
this arrangement, whatever JIlay be its other merits or de. 
feril!; and it must also be admitted that any device which 
enables the mUler to simplify his machinery, dispense with 
complicated and cosily gearing, and bring the work in c10ee 
proximity tQ the power, is so far 1\ very valuable gain." 

----------� ..... � ... -----------
8pontaoeou. Combustion. 

In the last report of the Fire Marshal of New York city, 
sixteen recent examples of fires caused by spontaneous com· 
bustion are recited. During the year 1872, there were 1,380 
fires in New York. How many were spontaneously caused, 
there are DO means of knowing. Of the sixteen spontaneous 
cases above alluded to, nine originatCfl among oily �, 
cotton waste or rope materilll�, two in piles of coal, one in & 
mass of " excelsior" 01' fine wood shavings used for cheap 
upholstery purposeR, olle in salt hay, two in oily saw dust. 
one in rubbish. 

. - - .-. __ ....... -------
NEW ELECTRIl'_\L DISCOVERY.-Dr. Blake, of the San 

FraDcisoo AcadeW1 of Sciences, and Judge HaatiDgs, of the 
CallfQrllia State Geological Survey, announce the discovery 
of a curreqt of electricity running north and south at a dis­
tance of about 150 llliles from the Pacific coast. along a belt 
of metallic deposi�, wltich se"6/! as 1\ conductiDg ohalQ 
between the pole�, 
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SlIALL 1'0X.···OLD AND NEW RElIEDIES. 

Superficially considered, it appears singular that certain 
contagious diseases, especially small pox, spread more in the 
winter season (which, in other respects, is the healthiest time 
of the year) when the cold destroys the miasmata which 
flourish in tropical climes and, in hot summers, sometimes 
visit portions of the temperate zone. But in order to explain 
this apparent anomaly, we have only to consider that in 
winter a large numlwr of the lower classes of people huddle 
together in iII ventilated rooms, in order to shelter themseh-es 
against the cold. Of course this is favorable to the growth 
of miasmata, which only need suitable conditions to propa­
gate themselves. Microscopists have succeeded in tracing 
the origin of many contagions to parasitic growth, either 
vegetable or animsl, and it is not improbable that this wiII 
ultimately be the case with all, the denial of many medical 
authorities notwithstanding. It should be kept in view that, 
formerly, eq ually high authorities used to deny most peremp­
torily, to several di�eases, the origin wllich is now, beyond 
the shadow of a doubt, proved to be the true one,namely,the 
growth of animalculro or vegetable parasitps. It should also be 
considered that the fact of not finding such, in certain cases, 
is only a negative proof; they may be there and the investi­
gator may Ilave failed to find them; but other �earchers in 
course of time and with instruments more perfect than we 
possess at present, or by help of an improvecl modu8 tJj)('randi, 
will undoubtedly disco"er them. Microscopic investigation 
has only just commpnced to be applied in medicine, and the 
most advanced physicians know now that it is one of the 
most powerful helps in medical diagnosill. 

Eruptive feYers are diseases of the blood; they probably 
originate in a kind of catalytic poison in the system, which 
may be a lesult of parasitic growth, as is the case with fer· 

mentalion and many other chemieal changes. However, the 
future will decide the question definitely; in the mean­
time we must observe, use our best judgment, and apply all 
the light, as far as the present state of science allows, to 
combat this class of diseases, among which small pox is one 
of the most virulent, loathsome and dangerous. In order to 
be fully convinced of this, one has only to visit a small pox 
hospital and see this interesting disease in all its stages. 

In regard to the effectiveness of the protection afforded by 
vaccination, the statistics show that this discovery, made by 
Jenner more than" century ago, had the most startling in­
fluence in staying the small pox ravages of taat time, and it 
kept the nations who accepted it comparath'ely free; the ex­
perience of the physicians of the present day tends in the 
IIILme direction, and all doubt fostered by some in regard to 
its effecth'eness proceeds solely from want of acquaintance 
with the facts, which are overwhelming in proof of itsgreat 
value to the human race. As the health and longevity of 
vaccinated persons is on the general average equal to that of 
others who e�cape the small pox without vaccination, there 
can be no serious objection on that ground. The rule, laid 
down by some, that persons must be vaccinated every seven 
yeurs is totally arbitrary and without any foundation what­
soever; different indh-iduals will differ greatly in this re­
spect, and, in order to be safe, it is well to try if vaccination 
will "take" in case any danger is apprehended, even if it 
has lwen applied only three or four years ago. If no epi­
demic is prevailing and the person is exposed to no danger, 
it is needless to revaccinat.e every seven years; ten years or 
more may elapse, and we have known individuals who un­
doubtedly, by a single effective YBccination in childhood, 
have been protected for t.heir whole lives. 

In regarc! to the treatment, it must be kept in view that 
here, as in all eruptive fevers, it must have its course, and 
cannot be cut short without robbing the patient entirely of 
his chance of e Ulpe. Careful guarding against taking cold, 
good nursing, the mildest possible diet, and abstinence from 

irritating food and remedlal agents similarly objectionable 
are the first necessitiefl of small pox cases. 

The latest medical journals recommend two new remedies, 
which experience has proved to be beneficial. Dr. Revillod, 
of Geneva, recommends glycerin as an exterior application; 
this, through its soothing action, diminishes the intensity of 
the eruption. He mixes it with IlO&p and some mercurial 
ointment. Dr. Carl Nagel, Royal Chancellor of Health in 
Berlin, recommends xylol; he has administered this inter­
nally in eighty cases, thirty-six of which had the small pox 
in its worst form, and only four died, which is a better result 
than that of any other remedy thus far known. When ad­
ministered while the disease is but SUfpected, xylol does not 
prevent it, but greatly eases the patient and facilitates a 
speedy recovery. 

Xylol, or xylen, is also called the hydrIde of xylenyl; it is 
one of the hydrocarbons obtained by the distillation of coal 
tar, wood tar, or Burmese petroleum. The coal tar con­
tains little of this ingredient, but one pound of oil separated 
from crude wood spirit contains about one ounce of xylol . 
It i� a liquid similar to benzol and toluol, but bas the antisep­
tic properties of carbolic acid from coal, and of creosote from 
wood. It separates from the crude wood spirit by the addi­
tion of water, and is purified, like other cognate products, 
by sulpburic acid; the brown mixture, after standing, is 
wash3d with a solution of potash and then in water, dried over 
chloride of calcium or glacial phosphoric acid, and then sub­
jected to a fractional distillation, when the xylol comes over 
as soon as the temperature has risen to between 2580 and 2660 
Fahr. 

It is well known that many derh-atives of tar, creosote, 
carbolic acid, benzol, toluol, xylol, etc. , are all poisons for 
small organic growtl�s, either vegetable or animal; that they, 
for instance, at once destroy fermentation by killing the 
microscopic yeast plant; it is also known that mercurials are 
especially poisonous to parasites of all kinds, especially ani­
mal ones. These remedies now appear to be effective in 
small pox, and this raises the very natural question if it is 
not an argument for the probability of the theory that this 
disease also is due to a morbid organic growth, perhaps in 
the blood itself, which produces that \"iolent fever, with the 
symptoms of pain, nausea, etc. , and finally works itself out 
through the skin and mucous membrane by a copious erup­
tion, which is often strong enough to destroy the skin like 
so many burns, and sometimes even so violent as to destroy 
the life of the patient, in the same way as an extensive scald­
ing does, wbich is fatal by arresting the natural action of the 
skin, consequent to the annihilation of its organic structure. 

In consideration of the excitement about the spread of 
small pox in this country, we believe the above details to be 
of general interest and utility to our readers. 

--------- �.��-----------

A WORD WITH THE BEADEB, TRINKEB, AND WBITEB, 

We believe that there is no portion of our journal of great­
er interest than the columna. de,-oted to our correspondence, 
and we should be unappreciativE' did we undervalue the 
practical suggestions and information imparted by its write18. 
We would take the presflnt opportunity of requesting from 
our readers even more frequent communications. Let us 
bave all possible ideas. Criticise everything that appears 
open to criticism; and, if experience has taught you differ­
ently, give the public the benefit of your wisdoJD. The mere 
fact of your finding any difficulty in committing your knowl­
edge to paper need be no drawback. We want ideas, not 
words; and if the b!'ain work is there, we will put it into 
proper shape. Every week we publish a large number of 
questions on different subjects. Sometimes we are at a loss 
for a suitable reply which many of our readers can readily 
find; in such cases responses from our subscribers are appre­
ciated both by the enquirer and ourselves. 

The modern newspaper is the substitute for the ancient 
forum. Instead of a number of people meeting in some 
public place, as they used to do, and discussing various ques­
tions of interest, they now write to their paper and inter­
change their views through the medium of its printed 
pages. 

Ne.-:essarily, among the multitude of communications 
which reach us, there are many agreeing on some single topic. 
In such case we exercise our discretion in the publication of 
such as we consider the most sound and suitable. There are 
others devoted to the discussion of questions which it is only 
a waste of time to consider. We allude to perpetual motion, 
quadrature of the circle, and all of that class. We would 
earnestly impress upon all who entertain such chimerical 
ideas to turn their minds and labor to more profitable pur­
suits. 

We belie,·e that the::) is no better way of acquiring and 
and disseminating knowled�e than to establish a co-operation 
between those who read and those who write--to place the 
opinions of the practical man beside those of the theorist, 
the worker beside the thinker, and thus obtain views clearer, 
better, and more comprehensive on subjects interesting alike 
to all. 

----------�.�-----------
THE l'ROTOllETEB Al'l'LIED TO ASTBONOllY. 

In a recent article on the physical nature of the planet 
Jupiter (see page 400 of our volume XXVII), we described 
the important results deduced from photometric observa­
tions of that planet; and we may add to this that photo­
metry has often been applied to the starry heavens, in order 
to determine the comparative luminosity of the heavenly 
bodies. It is evident, however, that the common methods 
as applied here on earth to compare the relative intensity of 
different flames, and of which one was described on page 83 
of this volume, are entirely inapplicable; and therefore other 
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modes must be applied, and photometers based on tot�lly 
different principlf'!S m ust be resorted to. 

The most perfect photometer adapted to measure and com­
pare the light of the heavenly bodies is undoubtedly that in­
vented by ZOllner, the famous astronomer and. r-pectroscopist 
of Berlin; he invented it as early as 1860, but only recently 
has he applied it extensively to celestial photometry. It is 
based on the principle of the polarization of light; and in 
order to accomplish his purpose, h,' makes use of the prop­
erty of the analyzer (see Tyndall's lecture, page 35 of our 
currllnt volume) to transmit or obstruct the polarized ray in 
proportion as it is turned round an arc of 900; for intermedi­
ate portions of the angle of rotation, a strong light may be 
gradually diminished till the transmitted rays are equal to tbll 
weaker light. 

The first thing ZlilIner had to do was to determine how far 
the angle would serve as a measure for the intensity of 
light. Mathematical theory teaches that the amount of light 
transmitted does not increase as the angles themselves, but 
as tIle squares of their sines. Zllllner found this law per­
fectly verified by practical experiment, in test.ing this photo­
meter in many different ways. By attaching such a llolariz· 
ing photometer to an astronomical teleRcope, he has been en­
abled to determine the comparative luminosity of dh'erR 
heavenly bodies with greater accuracy than Imd previously 
been possible; and the results obtained will especially b'l 
most interesting to posterity, wbo wiII be able to determine 
what changes ha,-e taken place in the course of time, changes 
which are sometimes "ery great and of the utmost import­
ance to the extension of our knowledge of the nature of the 
hea\-enly bodies. 

As a standard of comparison, he usef! tbe light of a lamp 
shining through a pin hole; and in order to be independent 
of the pt'rhaps YBriable light of this lamp, which may diff"r 
on different nights, he compares two stars witb the lamp, 
and only notices the difference between tbe stars. If, for in­
stance, the planet Jupiter has to be comparl'd with Venus, he 
directs the telescope to Jupiter and turns the analyzer till 
its luminosity is equal to that of the lamp sbining tbrough 
the pinhole, and finds it was turned, say, 10'; then be di­
rects the telescope to Venus, and finds t.hat be must turn it 
250 in order to diminish its ligbt till it is equal to the lamp 
light. The relative luminosity will tben be as the square of 
the sines of these angles, that is, as 0'01742 is toO '0380z, or as 
0'00030276 is to 0'00151321, or, approximately, as 3 to 15 or 
1 to 5. 

Among the rpsults thus obtained by Zollner are the fol 
lowing: 

COMPARISON OF PLANETS. 

Tloe ftxed star Capella as compared to Mars is as 1 to 7; to 
Jupiter, as 1 to 10; to Venus, as 1 to 50; to Saturn, as t to 
0'4; to Uranus, as 1 to 0'0066; to Neptune, as 1 to 0'0007. 

COMPARISON OF FIXED STARS. 
The same star Capella as compared to SiriUII is as 1 to 5; 

to Vega, as 1 to 1'2; to Betelgeu8e, as 1 to 0'5; to Regulu8, 
as 1 to 0'4; to Pollux, as 1 to 0'3. 

THE MOON COMPAItED TO THE PLANETS. 

The full moon as compared to Venus, when full, is as 150 
to 1; to Jupiter, as 700 to 1; to Mars as 1,000 to 1; to Saturn, 
as 18,000 to 1; to Uranus, as 1,159,000 to 1; to Neptune, as 
10,000,000 to 1. 

The sun as compared to the moon is as 700,000 to 1. Con. 
sequently the light of the sun surpasses that of the most dis­
tant planet, Neptune, 7,000,000,000,000 times. 

-----� .. �- ----- ---- - . 
DISCOVERIES OJ!' TIN IN QUEENSLAND, 

The most recent reports substantiate the fact that tin fields 
of unexampled richness have been diRcovered in the English 
colony of Queensland, Eastern Australia, the presence of the 
metal being detected over an area of 550 square miles. Mr. 
T. F. Gregory, the mineral land commissioner, state� that, 
at the present time, only about 225 square miles of this area 
have hitherto been found sutficiently rich for working, but 
there are many instances of'tin being found in paying quan­
tities beyond these limits. The physical and geological 
character of nearly the whole of the area described is that of 
an elevated granite table land, interse,ted by ranges of abrupt 
hills, the highest limits of which al'e about 8.000 feet above 
the sea, its eastern escarpment forming the water shed of 
the Clarence river, the northern that of the Condamlne, and 
the southwestern, the Severn and McIntyre rivers. The por­
tion of the district oyer which the deposits of tin ore are dis­
tributed is that comprised by the water shed of the Severn 
river. The richest deposits have been found in the stream 
beds and fluvial fiats, the paying ground varying from a 
few yards to five chains in width, occasionally broken by 
rocky bars; but e,·en in these instances large deposite are 
frequently lodged in the pockets and creyices between the 
granite bouldenl. 

The probable yield of ore is stated at ten tuns per lineal 
chain of the beds on the various creeks. In some instances, 
this has been found to extend to thirty tuns per chain. Re­
garding the mineralogical character of the rock�, it is stated 
that the ore is associated only with granite which is invaria­
bly red. The granite generally is coarse grained and Sf'ems 
to disintegrate rapidly under atmospheric influence. There 
are numerous bands of loosely aggregated rock, granitoid in 
in character, highly micaceous and traversed by bands and 
veins of quartz in all directions, in which the crystals of tin 
are abundant. No tin floors, as at the Elsmore mine in New 
SouthWales, have yet been disco\-ered. 

As the lodes and veins have as yet been but very partially 
tested, it would be premature to give any decided opinion 
upon them. It is probable that they wiII prove a source of 
great wealth, and perhaps render Australia one of the first tin 
producing countries in the world. 
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A FEW GRATUITOUS HINTS TO INVENTORS. 

It often happens that the germ of an important discovery 
is contained in a short paragraph; but as it is the early bird 
that catches the worm, so it is only the most alert reader that 
seizes upon the obscure fact and appropriates it to his own 
use. We liave inserted a short notice of 0. number of dis­
coveries which we hope to have brought back to us in ma­
tured plans for their application; but, for fear that some of 
them may ha\"e eseaped the vigilance of our readers·, we refer 
to them again in a more conspicuous manner by way of gra­
tuitou" suggestion. 

Has the cupro-ammonium solvent for cellulose been em­
ployed on a large scale in the manufacture of artificial wood, 
water-tight paper, incombustible fabrics and the like? The 
name may frighten many persons from paying the regard to 
this important reagent which it deserves. It is very easy to 
make it, as it is only necessary to keep strips of copper stand­
ing in concentrated ammonia, occasionally shaking it "to ad­
mit tlie oxygen of the air. Oxide of copper is produced, which 
dissolves with a blue color in the ammonia and gives the re­
agent sought. There is certainly a large scope for invention 
in the use of this material. Paper bags can be rendered im· 
permeable to water by immersing them for .a few moments 
in cupro-ammonium and running them between rollers. They 
can then be substituted for parchment for many purposes. 
If numerous sheets of paper were to be similarly prepared 
and pressed together, thick layers of great lightness would 
result, which could be employed as 0. substitute for wood in 
architectural structures and interior decorations. By impreg­
nating the wood paper with tungstate of soda, it would be 
rendered wholly uninflammable, and in this manner theat­
rical decorations, and the packing surrountling steam pipes 
and boilers, could be made of it; and in its fireproof form, it 
is capable of a wide range of application which tho inventor 
must think out for himself. It is said that paper baudEl, 
nearly as strong as leather, can be made on the same plan. 
The cupro-ammonia paper would find application for roofing, 
water pipes, hats, boats, clothing, collodion; and as all kinds 
of cellulose are attacked by this resgent, much W&8te ma­
terial, such as seaweed, grass, lIawdust, shavings and rags, 
could be applied to many purposes. It is a question whether, 
by combining cupro-ammonium aDd tungstate of soda, wood 
and timber could not be rendered fireproof as well &II water­
proof and otherwise indelltructible. There is e\"idently a 
wide field for research in this matter, and it would be well 
for inventors to give it attention. 

There is anol.her question wllich sometimes occurs to our 
mind, wllich is this: Are there any practical applications of 
thallium in glass making and otherwise? Lamy exUbited a 
specimen of thallium glass at the Paris Exhibition of 1867, 
possessing a higher index of refraction than anything of the 
kind that had been previously made. Since that time a con­
siderable quantity of tliallium h&8 been found in tho various 
IIt&ges of metallurgical processes, and enough material could 
be found if there was any call for it. The whole astronomic­
al worlc;l is turning its attention to the use of the spectroscope 
in observations on the stars: and it is of great importance to 
employ a highly refracting medium. Lead glass anllwers 0. 
very good purpose; but if thallium glass is better, it'ought to 
be tried. For optical instruments of all kinds, a new mate­
risl of this character would always prove most serviceable. 
The employment of thallium in medicine and in colors is also 
a matter to be investigated. 

A third suggestion we have to make is in reference to new 
applications of copal. We have seen it stated that gum 
copal can be yulcanized, so that it becomes yery hard and 
closely retmmbles amber, for which it can be substituted for 
many purposes. The vulcanized amber can be turned on a 
lathe and is said to possesl!l great durability. In what way 
the process is accomplished has not been disclosed. It ap. 
pears to be worthy of examination. 

The above are !lOme of the paths that might be taken by 
industrious students in tht'ir search for new applications, and 
we commend them as being worth pursuing. 

----------� ...... � . •• -----------
PROFESSOR AGASSIZ 0:1' OUR COLLEGES. 

Professor .Agassiz has evidently no very high opinion of 
our educational institutions, and publishes his adverse views 
with characteristic freedom. Ho says our colleges are nothing 
bllt high schools, and that even Harvard is far from being a 
university; while the knowledge imparted ill "the tradition­
ary learning of the middle ages," and only .. the dregs of 
scholarship. " 

In common with all progressive lo\"ers of science, Profes­
sor Agassiz strongly advocates a freer scope being given to 
the study of nature. This branch of education should begin 
in childhood, and not nominally be taught in normal schools 
from text books which ar" often unsuitable. With regard 
to our system of popular education, he acknowledges that it· 
is better than the European, but declares that the substance 
is wanting. 

It is probable that these ideas, from so eminent an authority, 
will give new impetus to the war of science against classics 
which, for some years past, has been waged in our colleges. 
That there is a strong and growing popular taste for science 
is amply evidenced by the intercst manifested in the dis­
COllrSl'S of Professor Tyndall and the writings of other distin­
guished savants; but that, at the same time, there exists, 
even among people otherwise well educated, an inexcusable 
ignorance in scientific matters, is equally true. That the 
latter is, in a great measure, due to the imperfections of our 
college courses, we consider there is little doubt, and we ad­
hl're to the belief that, were the classics in our seminaries 
made subservient to the thorough study of the ordinary prin­
ciples of science, the graduates would leave their books 
much better prepared to encounter th� world. 

DRAPER AID 1'YNDALL ON TO INVISIBLE BAYS. the Atlantic Telegraph Cable, to which he was one of the 
To tM Editor of the Scientijic .American: original contributors, he h&8 been an assi6tant in many bigh-

In your iSclue of February 1, you gave an abstract of Pro- ly useful and successful enterprises. The Cooper Union 
fessor Tyndall's lecture on" The Invisible Rays," in which Buildings, which have now for several years afforded the 
I find the following statements: "On both sides of the most splendid opportunities for education, free of charge, 
spectrum there is a copious o\"erllow of rays which are in- to working people, by its evening cwses &8 well &8 day 
competent to excite "ision, but which, however, are able to privileges, W&8 a gift from him to our city, and will ever be a 
agitate the molecules of certain substances so as to shake monument to his fame. Whetherbis present plan fo rapid 
them asunder and produce chemical decomposition," and, transit is ever brought into practice remains to be seen. 
further on, "it is shown that the heat radiated from the non- Mr. Speer and friends, whose plan for the Traveling Side­
luminous portion is seven or eight tinles as great as from walk W&8 illustrated not long ago in the ScIENTIFIC AMERI­

the luminous or visible." 'fhe latter proposition is illulitratl.>d ("AN, "re also applicants before t 1:.' Legislature for a charter 
by a well known figure in whic� the iu\"i�ible r�ys are. t'�- : intended to afford rapid transit to our citizens. They would 
pree�ntc:ct �y a. curve ve� large In comparilion With a simi· like the privilege of erecting their improv�ments on posts 
lar line indicating the Ylluble rays. In the same number of over the present sidewalks on Broadway. The route is a 
yo�r journa� you �ubli�h Dr. J. W. Draper's researchell ill good one. The plan of Mr. Cooper is somewhat analogous 
actlllo.chemll:ltry, In whlcll the author says: ".As Dr. Draper to this. The Traveling Sidewalk consists of an endless mov· 
demonstrated the heating power of radiation to reside in all ing belt, in the form of a floor, on which settees and chairs 
equu.11y, whatever their refrangibility, 110 ill thill he proves are placed. You step on board the f!oor and away you go 
the power to produce chemical changell to be manifested by and step off wherever you like. No stoppages. 

' 

rays of every refrangibility, different subcttances being acted Another new plan for rapid transit in this city is the "Mid­
on by different rays." The discrepancy apparently existing Avenue Elevated and Surface Railroad," of John B. Church, 
between the views of Drs. Draper and Tyndall, thus plaiiJy who proposes to erect a railway on iron columns in the cen­
indieated by the two articles f�m which the above extracts ter of some street to be selected for that purpose. He thinks 
are made, has led me to Obtalll a more extended rcport of that such a road can be built s.rong enough to carry trains 
the in\"estigations of the former physicist. Th" conclusions and locomotives at a speed of thirty miles an hour, for three 
therein contained seem to me to be fiat contradictions of hundred thousand dollars per mile, the right of way being 
Profp.ssor Tyndall's assertions, as pro\"ed by the following: granted free by the authorities. This is lower than any es­
It follows that the true distribution of heat throughout the timate we have heard of. The estimate, we believe, for the 
spaces of the spectt'um is equal, and that "the figure so Gilbert elevated railway, which,bythe way, it is said is shortly 
generally employed in works on actino-chemistry to indicate to be built here, is from seven hundred thousand to one million 
the distribution of heat, light and actinism in the spectrum dollars per mile. The construction is substantially what Mr. 
serves only to mislead. The heat curve is determined by Church proposes, tllat is, in the street, on iron columns. We 
t'w action oj" t/,e prialn, I&ot by the propertiu of calm"ijic radi- think that Mr. Church will find that one million dollars per 
�ti<.'!I�; the actinic curve does not repr�sent any special pecu- mile bre more nearly correct figures than those he has given. 
liarlties of the spectrum but the habitudes of certain com- Still another scheme for rapid transit is proposed by a 
pound!! of silver." party of citizens who desire to have some of their number 

Can you or any of your readers reconcile such completely receive authority from the State to manage the road the 
opposite iaea:!? How 1; it that Professor Tyndall did not money to build with to be supplied from the city tre&8u;". 
all�de to so radically diffcTP.nt a theory, of the existence of Meantime, while these various plans are being talked 
which he must ha\"e been aware, in the course ol his lectures Y about, the committees of both branches of the State Legis­
When such eminent and learned doctors disagree, it ill indeed lature have unanimously recommended the passage of the 
a question who is to decide. A PERPLBXED PHYt!ICIIIT. bill authorizing the Beach Pneumatic TraDsit Company to go 

REMARKS BY THE EDITOR.-The discrepancy between the ahead and complete their railway under Broadway. When 
views of Dr. Draper and Dr. Tyndall, pointed out 1:.y our this bill puses we shall have a practicable route authorized 
correspondent, did not escape the attention of scientific men for an underground railway, the construction of which costs 
during the visit of the latter to this country; and the subject one million dollars per mile, the same &8 the elevated; and 
was frequently discussed by them without the friends of it wiJI be a valuable acquisition to rapid transit facilities in 
either party being able to reconcile the differences. Dr. New York. In London Q1e underground railw&y is very 

Draper, we are told. is disposed to think that the spaces in popular, and carries between fifty and sixty millions of pas­
and out of the spectrum measured by Dr. Tyndall were so sengers per annum. 
small that th� chance for error was & very close one, and he 

----------� ........... ----------

intimates that an error was probably committed. On the SCm.TUIC AND PRACTICAL m:roRJU.TION. 

other hand, Dr. Tyndall does not appear to believe in Dr. PORTABLE DRY IMI:. 

Draper's results. We suspect that Professor Tyndall did At a recent meeting of the Frankfort Polytechnic Associa-

not allude to the radically different theory, of which he was tion, Professor Boettger exhibited a no,-el kincl of ink, 

fully aware, partly because it might have been considered a which is admirably adapted to take on journeys and explor­

breach of hospitality and partly because the rostrum of a ing expeditions. White blotting paper is saturated with au­

public lecture is not the place for the discussion of such nice iliue black and several sheets are pasted to form a thin pad. 

points of physics. The question is one which can only be When wanted for use, a small piece is torn off and covered 

determined by actual experiment. The learned doctors must with a little water. The black liquid which dissolves out is 

rcpeat their observations, and, if they still ciisagree, let a a good writing ink. A square inch of the paper wlll give 

high court of arbitrators appoint competent physicists to go enough ink to wt for considerable writing, and a few pads 

carefully over the same ground and report the results to a would be all that an exploring party need carry with them. 

Ilcientilic congress. We take the opportunity to say that, in As water is always available, the ink is readily made. 

our opiniol:, Dr. Draper h&8 never received the credit that 
fairly belongs to him for his early researches in prismatic 
analysis. In the Pltilo,op!tical Magazine, for May, 1847, and 
February, 1848, are contained papers" On Methods for the 
Prismatic Analysis of Substances," in which will be found 
foreshadowed Bunsen's application of the spectroscope to 
chemical analysis. Bansen at first proposed to substitute 
prismatic analysis for flame analysis as an aid to qualitative 
chemistry. In this he had been anticipated by Draper, but 
Bunsen went further and discovered a new element; that 
event fixed the method beyond all possibility of being for­
gotten, and Kirchoff clinched the UUltter by his magnificent 
researches in solar chemistry. Still it must not be forgotten 
that Draper pointed out this line of research fourteen years 
before Bunsen took it up, and that if he had not been loaded 
down with the cares of administration and the toil and 
drudgery of teaching, he too might have pursued it to such 
a degree of perfection that no subsequent doubt could have 
arisl'n &8 to his share in the great discovery. The present is 
a good time to revive these points of history, and to accord 
cred\t where it belongs. 

B.APm TRANSIT :m NEW YOU. 

The venerable Peter Cooper of New York has sent to 
State Senul.;;: 'fl"mann a new scheme to secure rapid transit 
in New York, which consists in locating a double railway 
track in the second story of the buildings along the line of 
the route. On these tracks he proposes to place a string of 
light cars in the form of an endless belt, to be moved by 
endless ropes. There are to "e just as many cars &8 are re­
quired to move the vast num�."rs of people who are expected 
to patronize the work. The right of way js to be purch&8ed by 
the corporation, to the stock of which, if placed in proper 
hands, Mr. Cooper engages to subscribe the sum of one hun­
dred thousand dollars. 

Peter Cooper, all all our readers probably know,·is one of 
our most highly esteemed, generous, and practical fellow 
citizens. He rarely recommends to others a scheme in 
which he does not himself liberally engage. He was the 
originator of one of the earliest locomotives ever built in 
this country, and from that machine down to and including 

TO CLEAN SILVER. 

Dr. Elsner says that hot water poured off potato parings 
or boiled potatoes ill admirably adapted to clean silver. The 
objects can l.e eael1y rubbed by the fingers with the settlings 
of potato meal, and they become &8 bright as they usually do 
when rubbed with tripoli. The prj)Oess is particularly ad­
vantageous for engraved and raised objects, where the pow­
der is liable to collect in the cavities. GeJ·man silver and 
plated ware can be cleaned in the same way. Potato water 
which h&8 become sour by long standing can be substituted 
for acids to clean copper vessels. 

IIBW 1]'S. 01' HYDRATE 01' CBLOBAL. 
The hydrate of chloral, which is now made OB a large 

scale, h&8 been found to be useful for other purpc.ses than 
the original one of a hypnotic. It is said to be an excellent 
antiseptic; it Biops fermentation and destroys germs that 
would be likely to develope in organic substances. One per 
cent of hydrate of chloral will prevent the decomposition of 
glue and albumen for a grt'at length of time. Another use 
of hydrate of chloral is &8 a reducing agent. It is said to 
precipitate metals from solutions, and this property suggests 
its possible application in photography and for depositing 
metals. 

AN INDELIBLE RED INK. 
Dr. Elsner states that an indelible red ink can be pre­

pared as follows: Equal parts by weight of copperas and 
cinnabar, both in fine powder and sifted, are rubbed up with 
linseed oil with a muller and finally squeezed through cloth. 
The thick pNlte can be employed for writing or stamping 
woolen and cotton goods, and the color remains fast after 
the goods have beeD bleached. The reds usually employed 
are not fast colors, and do not resist the action of bleaching 
agents. 

------------.� .•. � .•• ------------

TO TRANSIT OJ' VENUS. 
The planet Venus, it h&8 been calculated, will apparently 

cross the disk of the sun on December 8, 1874. A full ex­
planation of this important &8tronomical event, and of the 
nature of the knowledge which, it is expected, will be de­
rived from its observation, will be found in Professor Young's 
excellent lecture on .. Our Present Knowledge of the Sun" on 
another page of th18 issue. 
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BUnNING THE OUTSIDE OF THE CO�MON conK WOOl l 

CORK 'fREE WITH BARK ON. THE CORK BOILING DEPARTM ENT. CORK TREE PARTLY BARK.Ell 

SCRAPING THE CORK WOOD AFTER BOILING. FACHiU THE CORK WOOD FOl{ THE MARK};']'. 

OOU PJI,ODUOTIOll AlO) KAlIUFAOTUlI.B Ill' SP AIlI. 
(lOU cvnllfa Ilf IPAm. 

The recent political revolution in Spain, involving the vol. 
untary abdication of the throne by the late King Amadeus, 
and the almost unanimous adoption by the Cortes of a Re· 
publican form of government. imparts a new interest, for 
Americans at least, in the industrial rellOurcel of that won· 
derful country. Not leut &mODg these resoUrcel is the pro. 
duction of cork. 

The cork tree is found in its wild ltate in the lIOuth of 
Portugal, Africa and Spain. In the latter countJy the pre. 
pIol'&tion of the bark for foreign markete ie one of the eta. 
pIe indue tries, fumiBhing labor and IUbe1atellce to a large 
proportion of the population. 

The tree ill a peculIar kiIld of oak, and the cork 18 the loft 

cellular interior bark, lYing juet inside the exterIor woody 
covering. It is removed by making several longitudinal 
c1efte up and down the trUD};, and then gi.-dliDg the latter 
with horizolltal incisions. 'l'hlB operation is not performed. 
however, until the tree has attained a certain age, generally 
fifteen years, and the first crop is employed only for inferior 
purpoees. Seven yeare afterwards the tree will have an. 
other coating of bark, which Is stripped and used for making 
corkll, and so on eveJy five to leven years, according to the 
quality of the ground. The tree does not sllller from the 
procees of scraping as it generally lives from one to two 
hundred years. 

Between the cork and the tne, there 18 another lJa,rk that 
ill ulled for tallning ; but thiB Ie ollly removed whell the tree 

Is cut down. It ill a curious fact that if any portion of this 
inner coating be destroyed, further formation of the cork on 
the injured spot ceases. After the layers of the cork are 
stripped, they are inspected and assorted, according to their 
sizes and quality, those of the finest texture being of the 
greatest value. The inferior portions ure generally sorted 
out, their crust burnt oft and sold mostly for tioats, thus 
receiving the name of fishing cork. The better qualities arc 
first boiled and scraped, and then blackened over a coal fire 
tho object being to make the surface smooth, and at the 
same time to conceal fiaws. Some Yarieties, generally the 
beet, are faced in order to exhibit the fineness of their tex 
ture. All theee variOUI proeeaeell will be found graphically 
deplcted in eDgravingll give herewith. Atter beillg for 
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warded to the warehouses, the largest slabs are cut into 
pieces of about three and a half feet in length, eighteen 
inchell in width and ranging from one half inch to three 
inches in thicknellll. Drying and packing in bales weighing 
one hundred and fifty pounds each follows, and the cork il' 
ready for exportation. 

From five to twenty. five cents per pound is the usual 
price paid by the cork cutter in this country for the rough 
material afl it arrives in the bale. It then undergoes another 
assorting, and a thorough flteaming, in a chest designed for 
the pm'pose, the latter process floftening the cork and ren­
dering it easy to cut. To dh'ide the substance special ma­
chinery is employed. Rapidly re"\"olving circular kniv�1l are 
used, which cut by a drawing motion,afl rrushing fltrokes sim­
ply break the cork or cause it to crumble. The workman 
flitting in front of the machine places a piece of cork of suita­
ble size in a revolving Ilpindle by which it is firmly held. 
This spindle is railled a measured distance and the edges of 
the cork come in contact with the rotating knife, which 
Ilmooths them off and leaves its work in a perfectly cylindri. 
cal form. Another method is to place the rough bits of cork 
in grooves on the circumference of a wheel which, working 
automatically, carries each piece to a point where its ends 
are received by a small lathe. The cork is then revolved 
slowly while a large circular knife removes a thin shaving, 
thus giving it the necessary taper, and a surface as true and 
smooth as if sand-papered. As fast as a cork is fi nished by 
the automatic lathe it is released and another substitut�d in 
its place. 

EYery portion of the material is utilized, either as stuffing 
for cushions or life preservers, or as a non-conducting sub­
fltance for placing between walls or floors of buildings to 
deaden sound. 

It has been estimated that it would require 4,000 men to 
be continually at work to supply New York alone with corks, 
if all had to be made by hand. There are at present 60 
r.aanufactories in the United States. cutting and supplying 
rorks to the value of $2,250,000 per year. 

----------__ .�.·.�I.------------
TEXTILE FIBERS V.DER .ICROBOOPE. 

'('he present large demand for textile fabrics has led, not 

OUR PREO.T DOWLElJGE OF THE BUB. 
Professor C. A. Young concluded the annual course of lec­

tures before the American Institute by an interesting and 
able dillcourse on the abo"\"e topic. Modem science traces to 
the �un almost tIl!' whole range of terrestrial activity. We 
can l'1l"i1y follow ont the Bolsr action in our winds and no 
less easily in our waterfalls. The pumps that raise water 
to the hills are in the sun. The power that is expended in 
intercepting water in its downward flow is at the expense of 
flOlar fires. In a more remote way we may trace to the Ilun 
the steam power which is derived from fuel. The very force 
with which we move our limbs, the sound of our voices, even 
the power of mind, the impulsos exerted in forming thought, 
in exciting emotions, are sun-derived, ,,,hen traced to their 
ultimate flouree. 

DISTANCE OF THE SUN. 

The first point to be ascertained in relation to the sun, or 
indeed to any of the heavenly bodies, is its distance from the 
earth . The method of actually measuring the intervening 
space which can be most relied upon is by means of· the tran­
sit of Venus. The planet will meet the eastern side of the 
sun's disk near the northern edge and will pass obliquely 
across. In Fig. 1 ,  A and B represent stations on opposite 

FIG. 1. 

only to the discovery and application of new fibers, but also sides of the earth and a a portion of the earth's orbit. V is 
to �everal improved methods of disintegrating old rags that the planet Venus and " a portion of its path . . C DOand E F 
the fibers may be respun and used, either by theDlsel \"'es or represent the apparent patha of the planet across the sun's 
in combination with new material. Wool thus treated is disk. Fig. 2 shows the track of Venus moro clearly. The 
called shoddy, and its use has long been a common practice upper &Dd dark circle represents the planet as seen from 
with makers of the lower qualities of woolen cloth. But as the BOuthern hemisphere, and the lower light circle, the 
yarns are now spun for the making of mixed fabrics, wool, planet as seen from the northern. The arrow shows the 
silk, cotton, and linen are so intimately blended that they all direction of the motion. The problem is to measure the dis­
appear in the same thread, and a close examination w.i.th the tance between the center of the black dot on the great face 
microscope is necessary to detect the presence and the pro- of the sun to the edge of the latter with the utmost accuracy. 
portion of any of the four. Using a power of from 100 to An error of a hundredth part of a foot, at a distance of about 
150 diAmeters, we obse rve. as in the engraving, tile scaly 40 miles, would be fatal to any increase of the accuracy of 
hairs of wool, W, the smooth thread of silk, S, the eylindri- our present knowledge . 
.cal fiber of linen, L, or the spiral one of cotton, C, the colorr S'l'ATlOlU Olf THE Ei� 
of these varying considerably. When the presence of all 01 Th h t be. .� f th th any of the four has been observed, a further test may be. e cart mus re6 __ B.I! seen rom e sun e mo-

made by adding a drop of the ammoniate of peroxide of cop- ment when the planet strikes the. disk of the aun, provided 

pElr ; by this salt, silk and cottou will be immediately de- an obaerver on the earth were at lts center. At that mom�t 

stroyed, linen will gradually follow, and wool only will re- we must suppose ours�lve� transported to the sun, looking 

mail)., its fibers being slightly increased in size. Concentra- to
h

w

ad
ard the

f 
e
v
arth. ThlS Wl

th
ll show

rth
the

S
&

ta
ppa

t' 
rent path °

l
f

eted,
the 

ted l;ulphuric uciu ",i i i  llistSoh'o lhe wool, producing" a roo 
color. 'rhe next step in the investigation is to determine 
whether some or all of the fibers of the wool have been pre­
viously used. This is shown by the differencell of the dyes, 
as the microscope enables the observer to discriminate be­
tween indigo, purpurine, madder, aniline, and any other dye. 
stuff that may have been used, and worn fibel!! show tracel!l of 
the bleaching to which they were submitted before being 
treated for a second process of manufacture. Another tellt 
for old fibers is the irregularity of their diameters, and the 
disappearance, in places, of the surface scales. A still fur­
ther method of detection is the application of a lye of potash 
or soda, which attacks old wool with a rapidity to which new 
material is inacce�sible. 

To ascertain the proportion of old fiber in any mixed fab­
ric, the threads I!hould be laid as nearly parallel as possible. 
A power of from 20 to 50 diameters is sufficient to enable 
the �vestigator to count the fibers, the relative number of 
each being shown by the appearances above described. The 
chemical tests already mentioned will re"\"eal at once the com­
position of the fabric to a careful observer. But there ill ob­
viously room for an improved method of distinguishing the 
different materials, and the importance of the interests en­
gagell in the manufacture will probably induce the flcientific 
world to bestow some attention on the subjert . 

• ••• •  
TURPENTINE to be good Ilhould be as clear and white as 

water, of a strong penetrating smell, and very inflammable . 

s ow 0 enus upon e ea .  lons are se e 
around the edges of the world, all along in Japan, Kamsehat­
ka, Siberia, China and Siam in the northern hemisphere, 
and in New Zealand and some islands in the Southern Ocean. 

METHODS AND INSTRUlIIEXTS EMPLOYED. 

In measuring this distance, there will be three different 
methods pursued. The old fashioned way was to note when 
the planet strikes the sun and when it lea"\"es it, from which 
we may know the number of hours it takes to pass across the 
disk of the sun. Thus at the northern station we have the 
length of the chord which it passes o"\"er, and the same at the 
southern station ; and knowing the length of the two chords 
it is not difficult to compute the distance between them. Sir 
George B. Airy, the Astronomer Royal of England, is dis­
posed to rely mainly upon that method.. But there are great 
difficulticM with it. The main difllculty is this : A bright 
object looks to the eye larger than its real size ; and a dark 
body projected upon it looks I:!maller than its real size, 110 that 
it is difficult to determine the preci�e moment when the plan­
et ent�rs upon the �un'� disk . 

FIG. 2. 

Anothel' method, which will be used mainly by the German 
&Iltronomers, is to measure the position of this Ilpot from 
time to time in reference to the edges of the Ilun's disk by 
means of the heliometer, an inlltrument by which we can 
measure very accurately the distance of the Httle round spot 
from the edge of the bright circle on which it will be shown. 
The other method, which will be used by all the nations, but 
will be mainly relied upon by the French and the Americans, 

J 3 1  
is by photography. The English will use a common tele­
Ilcope, driven by clock work, with an eye piece to enlarge the 
image of the Bun to about four inches in diameter. With 
this they will from moment to moment take photographs of 
the solar disk while the transit is going on, and they will 
afterward meuure those photographs. The objection to this 
method is that the eye piece used to enlarge an otherWise 
too small image almost invariably produces a certain amount 
of distortioa. The round image will not be round on the 
glass or paper, and it ill very difficult to allow for that distor­
tion. They propose to photograph with the same apparatus 
a senle of equal parts, pntting up a board perhaps as long as 
this r.niu, with laths nailed upon it at equal distances, to be 
photographed, and thus they propose to calculate, by com­
parison, the dilltortion of the different parts of the . field of 
view. The Germans will use a telescope of the same kind 
and an eye piece of the same kind ; but at the focus of their 
telescope they will place a piece of glass ruled with fine linea 
into squares. These will be measured beforehand very C&l'fI. 
fully, and the image of the Ilun and these ruled lines belen 
photographed together, if there is any distortion it WIll 
affect theBe little squares precillely as it affects the sun ; ancl 
they need only refer their meallure to the nearellt lines of thill 
network to get an accurate result. 

The best plan will be that pursued by the French and the 
Americans aod by Lord LindsaY'1l party from Engliuld. The 
telescope will be 80 or 40 feet long-it need not be very large 
in diameter-and the image will be large enough not to re­
quire enlargement. Of course such a telescope would be 
very unwieldy if mounted in the usual way ; and the method 
proposed is to put the telescope horizontally, perllaps in a 
tunnel underground to protect it from currents of air, �hough 
that is not essential, and to throw the image of the sun into 
the object glass by means of a flat mirror. In this case "  ftat " 
means a great deal. It is very difficult to make a mirror flat ; 
and that is the difficulty in this method. The mirror must 
be so flat that at no point shall the curvature equal a radius 
of 18 milea. 

NATIONAL EXPEDITIONS. 

Russia ·will establish 25 stations in her Siberian dominions. 
France will send expeditions to Palestine, the Red Sea, Pekin 
and Japan, the island of St. Paul, New Caledonia, and pos­
sibly to the Sandwich Islands. The Germans will send to 
the Falkland illlands, McDonnel'll Illland, and · Kerguelen's 
bland, in the Ilouthern hemisphere. The .English will send 
to Oahu, to Roderick's llland, to the Falkland islandll, and 
to Alexandria, in northern India. Lord LindlllY will send 
a private expedition to Mauritius. The United States will 

FIG. 8. 

Ilend out !:light parties ; four to Japan and China, and the 
other four to New Zealand, the Falkland islands, Van Diemen's 
Land. and possibly Kerguelen's Island. 

ILLUSTRATIONS OF THE SUN'S DISTANCE. 

At present we consider the distance of the Ilun from the 
earth to be 92,000,000 of mllea, with a margin of error of 
about 500,000 miles. It would take a railroad train 263 years 
to move from the lun to the earth ; so that if the Pilgrim 
Fathtlrs had started from the Bun at the time they started 
from England, by a train whCJl!e only stopping places would 
be Mercury and Venus, they would not have arrived yet. It 
would take a cannon ball, going at full Ilpeed, about nine 
years to make the journey. Light takell eight minutes. 
Sound, if it could be carried over the celelltial spaces, would 
be fourteen years on the way. You know, continued the 
lecturer, that if you touch a part of the body, one does not 
feel it instantly. If you touch the hand of any one with & 
pin, it will be an appreciable part of a second before he will 
feel it and draw his hand back. Now if I had an arm long 
enough to reach to the Ilun, and Ilhould put my fingers intn 
the solar flame and bum them there, it would be one hun­
dred years before I should find it out, and another hundred 
years before I ClOuld remove my hand. 

DDlENSIONs AND DU8ITT OF THE SUN. 

Once having found out the distance of the sun, it is "\"ery 
easy to find out its diameter, which is about 860,000 milell. 
If the earth were represented by a ball 2t inches in diameter, 
the Ilun would require a ball of 18 feet in diameter, which 
would jullt about lie between thill stage and the ceiling. If 
the earth were placed at the center of the sun, the moon 
would be so far inside the sun's surface that there would be 
almOllt room for another moon beyond, the distance of the 
moon from the earth being 240,000 miles, and of the surface 
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of the sun from its center, 430,000 miles. In bulk, the sun 
is a million and a quarter times larger than the earth ; that 
is, it would take that number of earths rolled into one to 
make up the bulk of the sun. It would not take that num­
ber to make up the weight of the sun, for the sun is lighter, 
bushel for bushel, than the earth. It weighs about 325,000 
times as much as the earth. ·  With that enormous mass, the 
force of gravity must be 28 times as great as on the sudRce 
of the earth ; so that the weight of an ordinarily heavy man 
on its surface would be about two tuns. 

THE HEAT OF THE BUN 

is estimated by French physicists to not greatly exceed that 

of the electric arc, being, perhaps, once and a half or twice 

as great. Secchi, on the other hand, estimates it at 2,000,000° 

Fahr. , and Ericsson at from 6,000,000° to 7,000,000'. Sir 

John Herschel illustrates the quantity of heat given out by 

the sun, as determined by his experiments, as follows : S up. 

pose ice should be formed into a rod forty.five miles in di. 

ameter, and that rod of ice should be darted at the sun with 

the velocity of light : if all the heat of the sun could be con­

centrated upon the point of that advancing javelin of ice, it 

would never approach the SU!l, for the point would melt off 

as fast as it came. Or we may put it in  another way : Sup. 

pose we should build a railroad from here to the sun, and 

should take to it two and one quarter miles square of solid ice, 

carrying it clear by the moon, Mercury, and Venus, and if 

we should concentrate upon that the heat of the sun, it would 

take just one second to melt it, and in seven seconds it would 

be volatilized, changed into steam, and invisible. 

THE ORIGIN OF SOLAR HEAT 

has been attributed by Bome to chemical combinations, but if 
the sun were of Ilolid coal, it would have been coRlpletely 
burned out in 5,000 years, giving out heat at the present rate. 
Tho proper view is that its heat is maintained by the influx 
of matter. As meteors fall upon the earth, several millions 
in a day, so they fall into the sun, millions of millions per 
day, and contribute to the solar heat. But that does not 
account for it all. Another cause, I doubt not, is the con· 
traction of its volume. If the sun were to contract one hun· 
drpd and twenty feet in radius, or two hundred and forty 
feet in diametcr, in a year, that would account for all the 
heat it gh'es off. Bodies may give off heat without growing 
colder. If we freeze a pail of water, it gh'es off heat while 
it is freezing, but the thermometer will indicate no fall of 
temperature until it is all frozen. So it is quite likely that 
the gases in the outer surface of the sun will enter into com · 
binations with each other, dissociating and uniting in other 
forms, and emitting heat in the combination. 

THE PHYSICAL APPEARANCE OF THE BUN 
in the telescope is like a mass of clouds, or rather curdlpd 
milk or cotton wool. It is mueh darker on the edg('�, which 
i� a very important point in explaining its constitution, and 
there are also numerous bright streaks, called faculre, besides 
the solar spots. Mr. Nasmyth thinks that these irregular 
forms resemble willow lean'S. I lun'e not seen that, but I 
have seen in the sun what seemed irregular masses, dark 
spacps, and here and there apparently little holes. 

The bright spots, called faculre, are ele"ations on the solar 
surface. But the most remarkable objects on the surface of 
the sun are the spots ; they are far more striking than the 
faculre, and this before you (pointing to the diagram) may be 
taken as a good example or type of such spot, fairly formed 
and well established. In the center of it is a dark spot look­
ing like a hole. The holes are not usually uniformly dark ; 
there are usually little bays formed in the surrounding 
region ; the edges of these are sharply defined, with no shad· 
ing. Around this center, called the umbra, ther!' is a wide 
border called the penumbra, almost invariably darker toward 
its outside edge, and striped radially. This hole-the umbra, 
if it be a hole-is so large that the earth might be dropped 
through into it without touching its edge. It is over 12,000 
miles in diameter. The facu1re are always very numerous 
near the spot. Where the facu1re comes to the edi'C, there 
ill a little projection. As to the nature of the 

SUN SPOTS, 

it is absolutely certain that the dark centers are depressed 
below the solar surface, but whether they are holes through 
to the body of the sun is another question, but they are 
cavities when the spot is first formed. You do not see the 
umbra, but the penumbra. To talk of temperate zones in a 
body as hot as the sun seems strange, but the spots are found 
in the temperate zones. They are not common in the sun's 
equator, or more than 30° from the equator. Rare examples 
have been found at 40° or 45° from it. 

VARIATIOXS OF SUN SPOTS. 

The most curious thing about them is that they are not 
equally frequent in different years, and are regular in their 
irregularity or periodicity. After appearing in great force, 
they become infrequent for three years ; then they gradually 
increase in number until, in about ten years from the first 
period or maximum frequency, they are again abundant. 
Sometimes as many as 400 or 500 separate groups of spots 
have been remarked upon the sun in a single year, and again 
there is a year when spots are few, and there may not be 
more than 80 or 100 in a year ; so that in the year of maxi. 
mum spot. frequency, the number is four times as great as 
on the year of minimum frequency. The cause of this is not 
yet known, but it is lurmised that it is connected with the 
motions of Mercury, Venus and Jupiter, though it is probably 
due to a periodical boiling over of the vast caldron. When 
we examine the sun with the spectroscope, we find outward 
motion. Under the cloudy surface there is an ocean of liq­
uid, and Slajl'B are formed in this ocean, and there is a blow-
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ing out of matter which giws rise to the penumbral phenom- rare occurrence, and we can only give the explanation of the 

enon. There is undoubtedly an underfeed from the outside phenomena that has been propounded by Newton and ac­

toward the ceuter, but whether by a rush downward from cepted by other philosophers. In cold weather, when parti 

the center of the spot, I cannot say. The English astrono· cles of ice are floating ill the higher regions, the sun is some­

mers believe it is from the outside atmosphere to the center times surrounded with the most complicated rings, circles, 

of the spot. and mock suns, formed at the points where these circles in-

Professor Young then proceeded to explain and illustrat.e tersect each other. Sir ISMC Newton considered the rings as 

by diagrams on the screen, the solar prominences and their l)roduced by the light passing through very small drops of 

spectra. Fig. a is a representation of the sun with chromo· I water, in the same manner as colors are produced by thin 

sphere and prominences, showing the relative magnitudes I plates. Descartes supposed that the halos were due to refrac. 

of the latter as compared with the sun, and also their num· tion, through crystals of ice and snow floating in the air. 

ber. The inner circular line is the boundary of the sun The same view was taken by Me.riotte, Young, Cavendish, 

proper as distinguished from the chromosphere. The reo and Brewster. In order to explain the larger halo. Dr. Young 

mainder of the lecture was devoted to the description of supposes that the rays which have been once refracted by 

eclipses and the lecturer's observation of pllCnomena, the the ice prisms fall on other prisms, and the effect is  doubled 

details of which have already appeared in our col umns. by a s('cond refraction, so as to produce a deviation of 90°. 

::::---== .-��--� ----- -- -��- -- --- -- This explanation is not accepted by Brewster, who think!! 

atO'fftt'PO'ndtntt. 
Extraordinary Parhella ob.erved rat I ndependence. 

Mo. 

To the Editor of tlte &ientijic American: 

The inclosed diagram represents phenomena that occurred 
here on Saturday, January 25, at 9 o'clock A. M. In ordl'r 
that it may be better understood and morc highly appr('cia. 
ted, it will be necessary to give some few points of de�crip­
tion. 

A is the place of observation ; S the Bun, E D a circle 
around the sun, or rainbow ; F G is what we term the fi rst 
reverse circle or rainbow ; H I is a second circle or rainbow, 
whose brilliancy is cut short by the bright silvpry belt ,  D B 
C E, which extends the whole heavens around, from east to 
west, in a plane, the hight of the sun, and parallel to the 
plane of the horizon, having its origin in the two dazzlingly 
brilliant sun dogs, or false suns, b b ;  J K is the second re· 
verse rainbow, which was the most brilliant of all.  The 
observations A B and A C, are west, and point to two very 
bright sun dogs, b' b', which seem to correspond to D E in 
the east. d and d' are in the north and south, and quite 
bright also. But what is more f!ingular, two more arc at c c, 

but they nI'l' m uch the same as the otllCr�, except 1. b, in  color, 
being bright and silvery ; and:emanating fro1ll each, at right 
!lngles, arc the silvery bright streaks shown in the figure, 
which neither absorb nor are absorbed by the Hemicircll', H 
I, but cross and produce the remarkably beautiful figure as 
seen in the misty clouds that morning. J K is u remarkably 
brilliant rainbow. E G is not so brilliant in the rainbow as 
J K, but is made dazzlingly bright at the point of contact 
with E D, by the two streaks from c C. Part of the circle, 
E D, is very brilliant, and H I is nearly as distinct, i f  not 
more so. The two sun dogs, b b, were fiery red around the 
edges, and some colors of the bow attend, which made thelll 
dazzlingly brill iant. One very singular thing about it wns 
the appearance of the entire upper part of the figure in a 
plane, horizontal to D B C E, instead of in a vertical onl', as 
is usually seen in rainbows. The background for the streaks 
proceeding from c c  was a dark hazy bl ue, somewhat deeper 
than a sky blue. 

The segment of the are, J K, was apparently 90° ; that of 
H I, 125°. Radius of H I seemed about 1 ,000 feet ; J K, 7fiO 
feet ; F G, 375 feet, and E D, 500 feet. The citizens here de. 
sire you to give or explain the philosophy of e,"ery part of 
the whole thing, either through your columns or by private 
letters. As we think it would be a very interesting matter 
to many of your readers, we hope you will insert the dia­
gram and an explanation in your valuable paper. 

The sky was, generally, slightly cloudy, hazy, and misty, 
and the earth was, and had been for some time, deeply cov. 
ered with snow. 

Will you please explain, particularly, the reversion of 
these rainbows ? Some parts we understand, but what we 
want is an eJrplanation of the whole thing as it was seen. 
The extreme upper part of the figure was east of a vertical 
line, and the whole was northwest of the sun's position. 

D. M. WOODSON. 

that the external halo may be produced by the refraction of 
the rectal' gular terminations of crystals. All parties agree 
that such phenomena as we;e obseryed at Ind(·pendence, Mo. , 
are due to solid particles of ice floating in the higher regions 
of t.he air, and that refraction through ice pri�l1Is is the prim­
itive cause. The air has been unusually charged with frozen 
water this winter, and an extra{lrdillary number of halos, 
around the moon as well as around the Hun, have been ob-
5er,·ed. On Lake Superior, the /lun has been known to sink 
below the horizon and then to come up again to view, owing 
to a sudden change in tlw refracting medium through which 
the light passed. At Independence there was an unusual 
n umber of roock suns ; but the other features of the parhe· 
lia were the same as ha" e been pictured and described in 
works Oll natural pll ilosophy. In fllct, our correspondent will 
find i ll Brewster's " Treatise on Optics, "  two diagrams, one 
of parhelia and the other of pllraselenre, wit lwsspd in 1630, 
which coincide very closely with the drawing shown by our 
engraving. The explanation of the whole set of phenomena 
is, therefore, re501\'able into this, that the light was doubly 
refracted by icc prisms floating in the air, the sun being at 
II convenient hight above the horizon to produce the best ef· 
fect. Experiments to pro\'e the accurllcy of this theory have 
been preparet! and shown in the lectu re rooms of profes�orl! 
of physic-s ; and until a hetter explanlltion is offen'd , we pre. 
fer to abide by the abo\"(' (kri�i()n . 

.\. Brilliant Meteor In Ma88aeh lI.eU •• 
1'0 tlte Editor of tlte &ieutijic AII,eriCftll : 

I notice in your journal m"ntinll of l1l£'teors seen in Mason 
City, 111. , and in England, and the p<'ruFal calls to my mind 
a vpry sharp flash scen on the {" 'cning of January 11, 1 873. 
It was caused by a large ball of lire, about the size of a 
bushel basket ; it fel l in Tyngsboro' ,  MaliS. , some 6 or 7 
lllile� from Lowell, on the Boston, LO\\"(·ll ,  and Nashua Hail· 
road. The t!ash was Reen some twenty-live miles 0.11 around, 
alld a dull rumbling sound wus llCard. It fel l  ncar or upon 
the railroad track, j ust in ad vance of an approaching paft­
I!pnger train .  and co. used q uite a panic among the l)asst'ngers, 
for a short time, until the cond uctor could satisfy them that 
there was no danger in pro(·epding. 'V. I I .  U. 

Lowell, Ma8s. 
. _--- -- � . � .- - ---------­

Tree Tra n.pl antatlo n .  

1'0 tlw Editor of the &ientijic Amerkan : 
On page 37 of your current volume �ome one says : "Most 

persons make a fatal mistake in trimming trees when trans­
planted. Ne"er cut off a limb or a twig till they (the trees) 
have a secure foothold. "  

This advice, i n  the SCIENTIFIC AMERICAN, at once be· 
comes a powerful influence. Whatever affects the tree­
planting interest is of national importance ; and I think I 
can show by reasons sufficient, as I could by the experience 
of all auccessful tree planters, that the advice referred to ill 
radically wrong, and should read : "Always cut down the top 
of a tree transplanted, so that the relative proportion be pre­
served between roots and branches. " 

A tree to secure a foothold in its new bed must make a 
new growth of wood both at the top and root ; otherwise 
death results in all cases after transplantation. Most trees 
lose, in transplanting, the larger portion of their roots ; 
how docs this operate whell the top it! left of full size and 
untrimmed ? The leaves come out full with the advent 
of spring ; and it takes all the nourishment supplied by the 
r£'maining roots to support the leaves, and no new wood is 
made. 

If  the top of the tree is cut down and the leaf buds de 
stroyed, then, of necessity, in order to put forth leaves, there 
must be a new woody growth ; when this occurs, there is al­
ways a corresponding root growth, and thus a foothold is se­

cured . Many trees, like the sugar maple, only make wood 
during a brief period in �pring ; consequently, if transplant­
ed with ever 1\0 much care after t.his season, they invariably 
die. 

A tree which continues making wood during the entire 
season, like the willow and locust, can with care be trans· 

planted at any time ; but it may be set down as a rule, with 
but few exceptions, that deciduous trees should only be 

Independence, Mo. transplanted when bare of leaves, and then the top left m ust 
REMARKS BY THE EDITOR.-When the sun is seen in a be proportioned to the root. 

clear sky, the luminous disk is visible to us without any atten- To further illustrate tIle fallacy of the no trimming theory, 
dant phenomena ; but if the nir is loaded with moisture, or there suppose that in putting out cuttings, as of the cotton wood 
are other favorable conditions, a great variety of phenomena or willow, a top was left. Does any one suppose that a new 
present themselves and become the subject of im'estigation root would be formed ? It il; the growth of th,' n;:w top that 
and study. �he name halo is given indiscriminately to the is accompanied by new root growth ; in fnct they are insep­
circles which appear around the sun and the moon. and, for the arable. The everywhere popular white elm and sugar 
purposes of precision, it has been proposed to call the rings maple, although exceedingly difficult to transplant success­
about the sun " parhelia," and those about the moon, .. para· fully with large tops, will generally livp and grow if every 
selenre. " The parhelia witnessed at Independence were of . branch is cut oft and the short bare poles only set. E.H. R. 
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A Spider Balloon. 

To the EditQ1' of the &ientijk American : 

If a description of a spidel' balloon will be of any interest 
to your readers, I will endeavor to give you particulars of 
one that I saw on the 10th of last October. It was a very 
calm and pleasant day, and not a breeze disturbed the still 
waters of Lake Seneca. In company with others I was cross· 
ing the lake, and when near the center one of the party no· 
ticed and called our attention to a small wake, caused by the 
moving of some insects ; and with some difficulty we succeed· 
ed in gaining a point where we could see that they were 
spiders, three in number, gliding at a rapid rate over. the 
smooth surface of the water ; and we were much surpr1sed 
to see a single thread, the size of a knitting needle, extend. 
ing in the air to the hight of thirty feet, at an angle of sixty 
degrees, terminating with an enormous balloon· shaped �eb. 
I should think that it was eight feet long and five feet Wide, 
with stays fastened to the main tbread, something similar

. 
to 

those of a balloon ; and it was managed, apparently, by an In· 
numerable number of these insects stationed at pror..er inter. 
vals. Wishing to obtain a cloller view, we undertook W 
approach it ; but when we were within a fe w feet, it began 
to rise, though the last spider, which proved to be about the 
I!ize of a house fly, was brought back by the stroke of an oar. 
The bal!oon went onward and upward until it was lost to 
sight. Whether this is a mode of tl'l!-vel peculiar to spiders, 
and how the balloon is kept in its proper shape, I am at a 
loss to know ; and I should be glad to have an opinion. 

Rock Stream, N. Y. C. F. HATHAWAY. 

------------�.M .• ' •. 4.�--______ ___ 

Heating oC ,)"o urnal •• 
To the Editor of the Scientijk American : 
I take great interest in reading the various articles in your 

paper, especially under the head of " Answers to Correspon. 
dents. " I have watched the discussion lately in regard to 
running and standing balance, and last week I was called to 
look at an engine which was heating in the journals of the 
main shaft to such an extent that water had to be used to 
cool them off. I found the fly wheel about t of an inch out 
of truth edgeways, the key being imperfectly fitted. The 
shaft was about 7 feet long and 5 inches in diameter, and the 
wheel, 10 feet in diameter. After properly fitting the key 
and trueing the wheel, I found the tendency of the shaft to 
" wobble " had disappeared ; and after a few days of careful 
ul!age, the engine ran quietly and the bearings were cool. 

------------�.>1 •• � • •• -----------­

Spinning Cotton In the South. 
To the EditQ1' of the &ientijk American: 

C. C. C. 

In your issue of January 25, a correspondent from Aiken, 
S. C. , mentions the necessity for a machine to spin cotton, 
that can be operated by the same power which gins the cot· 
ton in the Southern States. 

This reminds me that, about thirty.five years since, some 
one introduced in this section a machine worked by hand, 
which ginned the cotton and spun it into yarns. These mil.· 
chinl's were usually placed in the hands of slaves and soon 
became worthless. Now is it not possible that some "cien· 
tific mechanic might so enlar�e and improve this machine as 
to make it available for the purpose suggested ? 

Warthen's Store, Ga. JOHN H. WALKER. 
������==-=================== 

Powder ver.u. Dynamite. 
The explosive power of dynamite as compared to that of 

blasting powder is 2j to 1, that is to sai, the same quantity 
.,f dynamite will do 2-1 times the work of powder. At the 
cotlamine mines of Chrzanow, the working effect of each 
hewer, driving in hard dolomite rock, is in an eight hours 
'3hift 6'u cubic feet with dynamite against 3 '5 to 4 cubic feet 
with powder, and when uRing the former each man can bore 
and fire three holes of 16 inches against two with powder. 
The explf)sion of dynamite is very sudden, and the rock is 
far more shattered by it, without being projected, as is the 
case with powder. At the tin mines of Graupen, in Bohemia, 
dynamite only shows a decided advantage when deep bore 
holes can be used, but it is unquestionable that in water· bear. 
ing rocks, when a charge of dynamite has never failed when 
j udiciously treated, it is considered as much safer than 
powder. When sinking a round shaft of 12 feet diameter at 
the Britannia colliery, near Mariaschein, in Bohemia,through 
a bed of very hard and tough clay, another explosive, 
" haloxyline, " was employed. Three holes of 30 to 40 inches 
were bored in the bottom of the shaft, and inclined to the 
sides of the shaft with an angle of 60' .  They were charged 
each with 3 '5 ounces of haloxyline,and fired simultaneously by 
electricity, when the whole mass of the rock, about 226 cubic 
feet, covering the area of the shaft, and to the depth of the 
holes, was so completely shattered that it could be easily 
removed. 

-----------
�
.

M
· ·l' ... 

·-------A. New Paper. 
Iron, tlte Journal of &ience, Metala and ManufacturelJ, 

is the name of a new first class weekly paper, of large size, 
which made its appearance in London, on the 1st of January. 
It is devoted clliefly to iron.producing interests and iron man· 
ufactures, including also other metals. The numbers before 
us give evidence of marked ability in the editorship of every 
department, and the J1&per promises to be a most valuable 
addition to the ranks of scientific and special journals. 

------------�.M .• , •. 4.-------------

AN old colored minister, in a sermon on hell, pictured it 
as a region of ice and snow, wllere the damned froze through. 
out eternity. When privately asked his purpose in repre. 
senting Gehenna in this way, he said : " I  don't dare to tell 
dem people nuffin else. Why, if I were to say dat hell was 
warm, some 0' dem old rhumatic niggas would be wantin' to 
It&rt down dar de bery fnst frost I" 

How to Search Cor Metal •• 
SEARCHING FOR GOLD. 

The paying localities of gold deposits are the slopes of 
the Rocky and Alleghany Mountains. Gold need not be 
looked for in the anthracite and bituminous coal fields, nor 
in limestone rock. It is seldom found in the beds of rivers. 
The thing itself is the purest indication of its existence. 
If soil or sand is washed, and the particles of gold are not 
heavy enough to remain at the bottom, but float away, the 
bed will not pay. 

Along streams rather high up among the mountains, and 
in the gravelly drift covering the slopes of the \'alley below, 
are the best prospects. Where the stream meets an obsta. 
cle in its path, or makes a bend, or has deep holes, there we 
may look for .. pockets " of gold. Black or red sands are 
usually richest. Gold.bearing rock is a slate or granite 
abounding in rusty.looking quartz veins, the latter contain· 
ing iron pyrites or cavities. Almost all iron pyrites and sil· 
vel' ores may be worked for gold. When the quartz veins 
are thin and numerous rather than massive, and lie near the 
surface thev are considered most profitable. Few veins 
can be �orked with profit very far down. As traces of gold 
may be found almost everywhere, no one should indulge in 
speculation before calculating the percentage and the cost of 
extraction. Gold hunting, after all, is a lottery with more 
blanks than prizes. 

The substances most Ireq uently mistaken for gold are iron 
pyrites, copper pyrites, and mica. The precious metal is 
easily Qistinguished from these by its malleability (flattening 
under the hammer) and its great weigllt, sinking rapidly in 
water. 

SEARCHING FOR SILVER. 

This metal is usually found with lead ore and native cop. 
per. Slates and sandstones intersected by igneous rocks, as 
trap and porphyry, are good localities. Pure silver is often 
found in or near iron ores and the dark brown zinc blende. 
The Colorado silver lodes are porous at the surface and col. 
ored more or less red or green. Any rock suspected of con· 
taining silver should be powdered and dissolved in nitric 
acid. Pour off the liquid and add to it a solution of salt. 
If a white powder falls to the bottom, which, upon exposure, 
turns black, there is silver in it. Silver mines increase in 
value as in depth , whereas gold diminishes as we descend. 

SEARCHING FOR COPPER. 

The copper ores, after exposure, or after being dipped in 
vlnegar, are almost invariably green on the surface. They 
are most abundant near trsp dykes. The pyrites are general. 
ly found in lead mines, and in granite and clay slate. Cop. 
per very rarely occurs in the new formations, as along the 
Atlantic and Gulf borders, and in the Mississippi valley south 
of Cairo. 

SEARCHING FOR LEAD. 

Lead is seldom rliscovered in the surface soil. It is also 
in vain to look for it in the coal region and along the coast. 
It must be sought in steep hills, in lime'3tone and slate rocks. 
A surface cut by frequent ravines, or covered by vegetation 
in lines, indicatr,s mineral creyices. The galena from the 
slate is said to contain more silver than that from the lime· 
stone. The purest specimens of galena are poorest in silo 
vel' ; the small veins are ricllest in the more precious metal. 
A lead vein is thickest in limestone, thinner in sandstone, 
and thinnest in slate. 

SEARCHING FOR IRON. 

Any heavy mineral of a black, brown, red, or yellow color 
may be suspected to be iron. To prove it, dissoh·e some in 
(,iI of vitriol and pour in an infusion of nut gall or oak 
bark ; if it turns black, iron is present. If a tun of rich 
magnetic ore costs more than $4 at the furnace, good hema. 
tite more than $3, and poor ores more than $1.50 or $2, they 
are too expensive to pay, unless iron is unusually high. Deep 
mining for iron is not profitable. Generally speaking, a bed 
of good iron ore, a foot thick, will repay the cost of strip. 
ping it of soil, etc. , twelve feet thick. Red and yellow 
e8.lths, caned ochers, contain iron. Magneti(' ore is easily 
found by a compass.-- Underground Treasures, by ProfeB8Q1' 
JamelJ Orton. 

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

[Dental Cosmos.] 
Treatment oC Expo.ed Dental Pulp •• 

BY DB. c. B. FRANCIS. 
If, by any unlucky turn of the excavator; a healthy 

pulp gets suddenly uncovered and wounded, there is no 
necessity for destroying its vitality. Proper care anel 
gentle treatment will almost invariably save it. Indeed, 
we have but to prevent inflammation by keeping away irrita· 
ting agents, and the pnlp will soon heal by first intention 
and depoflit a sufficient amount of calciferous matter to fill 
the breach, and thus protect itself. Now let us see how 
this may be accomplished. If the tooth is aching, apI)ly 
just sufficient carbolic acid to allay the �pain ; then cover 
with a small cap of note paper, and carefully fill with a tol. 
erably thick paste of oxychloride of zinc. This has been my 
method for several years, as has been repeatedly stated and 
published. I have found, however, that though protl'Cted 
in this manner, pulps would sometimes become irritated by 
the application of the zinc, thus endangering their vitality. 
Recently I have overcome this trouble, and now have little 
fear of such danger. After applying the carbolic acid, and 
carefully mopping out the excess with a bit of soft spunk, I 
cover one side of the paper cap with a solution of balsam 
of fir with chloroform, and place it gently over the wound. 
The chloroform quickly evaporates and leaves a smooth, 
glossy coating of soothing balsam, which perfectly protects 
the pulp and holds the paper snugly in its position. The 
coating cannot be permeated by the muriate of zinc, and con. 
sequently bids it defiance. 

133 
Having given reasons for using the balsam, let us consider 

the benefit derived from the use of the paper " cap." Cut 
from note paper, it is smooth and of just the thickness to be 
manageable, and is the best substance of the same bulk for 
protecting the pulp from thermal shocks that can be used. 

As for the zinc, its olfice is purely mechanical. It simply 
makes a good, firm cover to the pulp, and a floor or founda· 
tion for a gold filling. Some individuals seem to imagine 
that oxychloride of zinc possesses some medicinal virtue that 
acts with magic influence upon an exposed pUlp. No such 
thing ! Despite its .. antiseptic properties, " it tends to irri· 
tate wherever applied, and endangers the vitality or any 
pulp that it touches. 

------------�.� . .  � .. -------------
Aerial Navljfatlon. 

M. Hannel, Ingenieur des Arts et Manufactures, lately 
presented to the French Aeronautical Society some observa. 
tions upon the flight of birds, which are worth noticing. 
He assumes that, during normal flight, the speed of the cen. 
tel' of movement of the wings is constant, and equals 1 '15 
meters or 3l- feet per second. This center of movement is 
situated on the line which divides the triangle representing 
the wing in two equivalent parts. The weight which a bird 
can support without fatigue, may increase, according to cir. 
cumstances, up to one half of its own weight ; the mean 
value is equal to one fourth of its weight. The total load, 
that is to say, the weight of the bird, increased by the 
weight that it can carry, is thus, on an average, equal to five. 
fourths its proper weight. The relation between the total 
load and the breadth of wing is x_y log. 500, or,:r._y2 .69897. 

In this formula x represents the total load expressed in 
kilogrammes, and y the breadth of the wing in meters. 
A kilogramme is 2 '2 lbs. , and a meter is 1 '1 yards nearly. 
This formula can be applied to insects as well as to birds. 

Supposing this formula to hold good for all bodies passing 
through the air, and carrying with them their motive power, 
the application of it can be made to a man or a machine. 
For a machine weighing 3 '5 tuns, the spread of wing should 
be 26 feet, and 6 yards for a man weighing, with the 
necessary appliances, 220 Ibs. 

The conclusions of M. Hannel have been discussed by a 
large number of the Society, who in the majority do not 
agree with them. They have been compared with those of 
M. Harting, according to whom the weight increases accord. 
ing to the cube of the lengths of the wings, modified by a 
coefficient which \'aries with different kinds of birds. M. 
Hannel and M. Harting do not consider the weigllt and 
spread of wings in the same manner, and they do not adopt 
the same speed. Besides, M. Hannel assumes a constant 
speed in th� center of motion, an assllmption which has 
not been proved mathematically. 

------------�.M .• ' •. 4.� ________ ___ 

Improvemont In the Man uCaet u r. oC Sui phurle 
Acid. 

The platinum vessels employed for the concentration of 
sulphuric acid are extremely costly. ). small portion of the 
platinum is moreover constantly dissolved, and represents a 
money loss of considerable importance. Mllnufacturers 
have, for these reasons, long sought for a less costly material 
to replace the platinum. In 1844 M. Kulhmann, of Lille, reo 
marked that the temperature of boiling sulphuric acid at 66° 
Daume, when, instead of being subjected to atmospheric 
pressure, it was kept almost in vacuo, was reduced from 
325° to 190 or 195°.  Now lead is not attacked by the acid at 
a temperature below 200 or 205' . 

M. de Heuiptume, a manufacturing chemist of Molenbeek . 
Saint.Jean.les.Bruxelles, has succeeded in establishing, on a 
commercial footing, a process of concentration in lead \'essels 
and in vacuo. 

The vacuum is made to the degree desired by the conden. 
sation of steam injected into a cast iron boiler in communi. 
cation with the concentrating vessel. 

According to the calculation of M. Heuiptume, the concen. 
tratif)n of one bottle of sulphuric acid, weighing 220 Ibs. ,costs 
17'4 cents, if effected by the plntinum process, and 9'46 
cents if bis vacuum method be adopted. The gain there. 
fore, resulting from this latter system would be 7 '94 cents 
per bottle, or 44 per cent. 

------------� ...... .. _ -----------

The Purlfteatlon oC River •• 
Mr. J. J. Lundy, of Edinburgh, Scotland, recently pub. 

lished a pamphlet on the above topic, in which he proposes a 
plan which will take, from foul water, impurities of every 
kind, whether of sewage or of manufacturers' and dyer'" 
waste waters. 

The substance used is a peculiar kind of animal charcoal 
made from any substance which is not bone. It is stated to 
be not only a powerful decolorizer but has peculiar powers 
of absorbing not only organic but also inorganic substances, 
while it is from twenty to fifty times cheaper than ordinary 
bone charcoal. 

In carrying out the method proposed by the author, of 
using this material, the sewage is caused to fall into a bed of 
sand which lies on a thinner bed of gravel, under which lies 
a bed of the charcoal. After passing through ano;her layer 
of gravel, the liquid goes upward through more charcoal 
and flows over into a bed of sand. It is thus thoroughly 
filtered and purified. 

The charcoal after use may be laid aside in the open air 
without causing any smell, and in a little time will recover 
its original power, or it may be reburnt or distilled with 
great profit, as the whole of the nitrogen taken from the 
sewage would pass over in the distillation as ammonia, ac. 
companied by other valuable products. 

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

THE l'roduction of musical sounds from magnets, by Dr. 
Page, w.as effected in 1837. 

© 1873 SCIENTIFIC AMERICAN, INC.



1 34 5 

CtJLIlU.BY BOILEB. 

We leave the question to housekeepers generally whether, 
ill all the varied routine of the kitchen, there is anything 
more extremely disagreeable--soul.trylng we might say­
than to elevate a heavy kettle from the range and pour oft 
the water from its contents, thereby scalding one's fingers 
or, in an unguarded moment, dumping the cooked articles 
into the sink. With the presumption that the universal res­
ponse will be that there is not, we present an illustration of 
an invention which, by the simplest possible method, does 
away with the whole difficulty. 

Here is a large kettle having a curved bale, A. Within itl 
at smaller vessel, B, having a cover and bale, the lower 
part of which, C, instead of being solid, is perforated. This 
inner ketUe has a flange around its top so that it fits cloeely 
into and on the outer veseel. 

. \ 

Water is placed in the large kettle, and the thing to be 
cooked in the small one, which, of course, is tightly covered, 
and set down in place. Then, when the boiling is finished, 
the inside kettle is lifted by its bale and hung by a hook to 
a swivel attached to the bale of the outer vessel in the posi­
tion shown in our engraving, and there it is left until its 
contents are properly drained or eteamed. 

Ruth Russell, of 182 Union street, New Bedford, Mass. , is 
the lady to whom the credit of this excellent little invention 
is due, and from her further particulars may be obtained. 
Patented January 2, 1872. 

----------� ..... � . .. -----------
8'.'ae of' Ell.. How�, Sr. 

The model for the statue of the inventor of the sewing 
mlLChine, EUu Howe, which is to be placed in the Central 
Park in this city, is now oomplete. It is the design of Mr. 
Ellis. The work is eight feei in hight and the tall figure 
stands erect, the weight of the body resting on the left foot.. 
In the ri�ht leg a certain it11fnesa is noticeable, and the knees 
are closer together than perfect proportion sanctions. These 
peculiarities, however, belonged to Mr. Howe's physique, and 
demand recognition in any honest portrait of him. The 
right hand holds a walking siick, the left a broad brimmed 
hat. The costume is simply a reproduction of that of the 
ordinary man of businellS in the upper walks of life. The 
long and many-ringletf-ci.hair, which constituted so impretlS­
ive a ch6t1elur�, is exceedingly well rendencl, and the coun­
tenance expresses that intrepidity, obstinacy, patience, hon­
esty and hope wbich sustained the inventor of the sewing 
machine through the quarter of a century through which he 
toiled to obtain permanent success. The statne is to be cast 
in bronze in Philadelphia, and is to be ready in May next. 
Three bas-reliefs are to adorn the pedestal. One of these if! 
to illustrate the misery of the pre-sewing machine needlc­
woman, as indicated in Hood's .. Song of the Shirt. II The 
second .m sho", Elias Howe, Jr. , in his workshop ponder­
ing over his first maehine. The third will indicate the per­
fected instrument under the easy manipulation of the aver­
age worker. These bas-reUefs will adorn three sides of the 
pedel!'tal. An inscription will probably find place on the 
fourth. 

----------�.�I.'� ... ------------

DlqneUe Iron. 
Magnetic iron ore, or .. magnetite," received its name in 

early times from its magnetic properties. A mass of the ore 
influences the needle at a great distance. The magnetism of 
the ore is polar, the same side which repels one end of the 
needle attracting the other, and tIice fJerB4 with the other side. 
It crystalizes in the cubical sy/ltem, the octahedrQn and 
rhombic dodecahedron being common forms. It occurs in 
Sweden, Norway, the Ural Mountains, etc. , and on a ,"cry 
much smaller scale in England. In the southeast comer of 

080ILLATllfG ".P. 

The accompanying engravings represent a new form of os­
cillating pump, the novelty of which consists in tbe use of a 
section of a honow cylinder, oscillating on its longitudinal 
axis, in connection with a stationary packing and suitably 
arranged val ves. By this construction it is claimed that i11-
crel\86d efficiency of working parts is obtained, arid that the 
usual boring out and much of the necessary fitting, incident 
to pumps of this class, are dispensed with . 

F '�. 1 
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By removing the top section, the entire working parts are 
exposed for examination and repair. 

Patented November 12, 1872. For further infol'lllation ad 
dress Messrs. Murrill & Keizer; machinists, No. 44 Holliday 
street, Baltimore, Md. 

----------�.�I.·�I •• ------------
lIIEW GYBOIOOPB GOVBBNOB. 

The accompanying plan of a recently invented gyroscopic 
governor, which we find in Bngi�ng, is simple in form and 
very sensitive in action. The device is contained in a calling 
in which the steam from the boller enters, &II shown. Mo­
tion is obtained from the bevel gearing, the horizontal wheel 
of which is keyed to a spindle which passes through the top 
of the case. This spindle is made in a single piece with the 
tubular portion represented &II extending down into the pipe 
through which the st-eam passe8. The upper end of this til 

bular casting is closed, and being caused to fit tightly, by 
the pressure of the steam, against the lower extremity of 
the socket through which the spindle enters the casing, a 
steam-tight joint is obtained without employing a stuffing 
box. 

A brass sleeve, sUding freely on the tubular casting has 
formed in it a number of ports which, when the sleeve is in 
a certain position, correspond to similar orifices in the cast­
ing. When the two sets of porta correspond, the s�am h&EI 
clear passage to the engine, but as the sleeve is raised the 
apertures are more or less closed unW the steam way is shut 
off altogether. Upon a spindle which passes transversely 

Fig. 1 affords a perspective view of the devicE>, and Fig. 2, through the sleeve and casting, ia mounted a heavy " flyer, II 

a representation of the interior portion!!. A and B are the of the form shown in the cut. The spindle is attached to 
two sections of the shell or outer ensing, each provided with 'the sleeve and rises ' and falls wUh it, oblong holes being 
a flange and bolted together to form an oblong cylinder with made in the casting to allow of such motion. At the center 
closed ends. C is the induction chamher, in which are. valves of the spindle is a quadrant which gears in a rack inside the 
opening upwards. The leather forming these valves is in tubular casting. 
one piece, passing over the abutment, E, thereby packing the Suppose the various parts to be in the position indicated 
joint between it and the shalt, F. G is a plate supported on by the dotted lines, and the steam way full open. When the 
springs in a groove in the abutment and serves to hold the governor is set in motion, the flyer will become nearly hori­
leather in clORe contact with the shaft. H is a sectional hol- zontal, and in assuming such position will cause the spindle 
low cylinder connected to the shaft, F, by plates through and its qua1lrant to partially rotate. The efteet is to cause 
which are ports, closed by the valves, I I, opening upwards. the latter to climb up the rac\:, Ufting with it the spindle 

The joint between the sections, A and B, is packed with and consequently the flyer and sleeve. This motion, of 
leather, the inner edges of which are turned up as shown at course, closes the steam ports to a greater or less degree. It 
J J, and, resting against the periphery of the cylinder, H. will be seen that the prinCiple of the device is to oppose the 
serve also as packing between said cylinder and the casing, constant weight of the flyer and sliding sleeve to the centri-

fugal force. 
----------�.�I.�I •• ------------

BrlUeh Iron _.naf'.elare In 1 8 '1. 
According to Iron, the most noteworthy events connected 

with the British iron manufacturA, for 1872, were the prac­
tical int.roduction in England of two American inventions 
by which the business is being rapidly revolutionized. We 
allude to the Rotating Puddling Furnace of Samuel Dr.nks, of 
Cincinnati, Ohio, and the Chemical Puddling process of Jaml's 
Henderson, of New York city. 

Dartmoor, a band of this kind of ore deranges a compass as K is the diecharge op.ming leading from the air chamber 
it· is carried past its vicinity, and sailors say that there is a formed by the upper portion of the section, A The outer 
place hi Cardigan Bay where, on passing a reef of rocks, the ends of the shaft, F, are squared to receive a handle, as 
needle is influenced, and set oscillating. A large mass of shown, by which the cylinder, H, is caused to oscillate in its 
this depoeit in the southen.st extremity of the Island of Elba bearings. By this means, through the action of the valvell, 
has a similar effect ; in .8weden, too, deposits are discovered I I, the water is drawn into the interiar of the cylinder, 
by means of this property. Meteorites frequently contain a whence it passes through the opening, L, and finally etlcapes 
percentage of iron «"l&ter than magnetite, aseociated with from the diecharge, K. 

The latter consists in treating the molten iron with fluorinE>. 
by which all impurities are quickly eliminated. The com­
mon cinder ore, which the ironmasters in this cou ntry 
have heretofore been accustomed to haul out at much ex­
Pense and throw away, will, when remelted and Henderson­
ized, yield fifty-five per cent of the very finest qualit.y of 
iron. The great masses of this refuse, which surround t.hl' 
Vicinity of nearly all iron works, are, by this new procefl� , 
converted into depoeits of precious value. One establish· 
ment in this country is said to have enough of this refuse at. 
its dooJ'l! to yield a profit of six millions of dollars O\'cr all 
expenses of re-working. The Henderson procell'S produces 
pure iron, no matter what may be the impurities of the pig, 
whether phosphol'1l8, sulphur,manganese, carbon or silicium. 
Even from iron pyrites the process brings out pure metal. 

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

EBONY wood weighs elghty-three pound8 to the cubic foot ; 
lignum fJitl1!, the same ; hickory, fifty-two pounds ; birch , 
forly-five pounds ; beecb, forty ; yellow pine, thirty-eight ; 
white pine, twenty.fiye ; cork, fifteen ;  and water, sh:ty-two. 

----------� ..... � . .. -----------
THE Managers of the Nashville Industrial Exposition an 

nounce their third annual display. to take place during the 
whole of the month of May, 1878. Buildings have been 
erectl'd specially for this exhibition, and tbe departments 
ha,-e been increased in nUHber and extended in range. For 
further information, !WI' Olll' adyert.ll!ing columns. 

Dickel and chrysolite in some cases ; but the rarity of their The invention, as is evident from the illustration, is very 
occurrence precludes them from being classed as iron ores, simple in construction. The cylinder, H, is turned oft with 
by which term we understand a mineral containing iron in great facility, and &II the two sections of the case arc cast 
sufficiellt quantity to be economically and advantageously separately, each in a single piece, Uttle is required beyond 
extracted. i attaching the lower valves and bolting the flanges together. 
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l{Ol{·:aADIATIlfG ITBA. BlfGIlfB. 

The illustrations which we herewith give have been pre· 
pared for the inventors, Messrs. Moy &; Shllly, by Mr. N. 
P. Burgh, lind show the machinery as fitted in a 17 tun 
yacht. We wish it to be underl'tood, says The lktgineer, 
from which we quote, that for the preselit we prefer to reo 
serve all expression of opinion as to the merit of the in· 
vention other than is contained in the statement that the 
principle adopted by the inventors is apparently consistent 
with the conditions essential to obtaining high economy of 
fuel. The difficulties whicb the inventors will have to con· 

tend with lie in devlahrg suob a mode of construction as will 
prevent the engine from being destroyed by the high tem· 
perature and excessive dryness of the auld by which it is 
wOl'ked, which lI.uid is essentially what has been well termed, 
by the late Professor Rankine, " steam gas," which is a yery 
difteI'ent thing from ordinary saturated steam. 

It will be seen that the engine proper is constructed on 
the compound principle, with·two cylinders. These, with a 
portion of the boiler, are made in one casting. The heating 
surface is supplied by a number of horizontal :::;) tubes pro· 
jecting from that portion of the boUer which surrounds the 

rL !:VATl1]N 

1 35 
cylinders. The boiler and eylinders are together included 
within an iron casing lined with fire brick, which also in· 
cludes the fumace, as will be readily understood from a 
glance at our engraving, and the course taken by the pro· 
duets of combustion, will be easily comprehended. By thus 
putting the cylinders in the boiler, and the whole boiler in 
the fumace, radiation of heat . is of course practically pre 
Yented, and for this reason the title of non.radiating engine 
has been selected by the inventors. 

The engine we illustrate is nominally 10 horse power, but 
it Is anticipated that the efficiency of the steam win be so 

S E: C TIONAL P L. A N  
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NON·RADIATING COraOUND STEAM ENGINE. 
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great that it can be worked up to 100 indicated horse power. 
The high pressure cylinder is • inches in diameter, and 

the low pressure cylinder lli inohell in diameter, the stroke 
of the pistons being 12 inches, and their depths or thickneu 
6 inches. because the lowest working pressure of the Iteam 
is 200 Ibll. on the IIq uare inch, and the highellt prellllure, 400 
Ibs. on the square inch in the small cylinder. It will be 
noticed that the pistons have no rings or springs, but grooves 
are formed in them to keep them tight on a well known prin. 
ciple. _[Patented by Wm. S. (/ale, of New York city, July 
21, 1857.] The cylinders have wrought iron liners for the 
purpose of renewal and strength. 

The steam valves are cylindrical, with the ports cut out as 
required ; the Iteam or cut·oft valve is fitted in the lnrger or 
exhaust valve for the high pressure cylinder, while, for the 
low pressure engine, two single cylindrical valves are Ulled­
half cut in two for the exhaust. Mr. Burgh has had some 
ex'perience, he informs us, in the working of those valves, 
and, with careful proportions, they answer well under steam 
of high pressure. 

The next features worthy of notice in the arrangement are 
the dimensions over all, in proportion to the indicated horse 
power. The diameter of the boiler or casing inclosing the 
cylinders is 2 feet 5i inches, and the total depth from the 
dome to the stuffing boxes is 3 feet 3 inches. The tubes are 
each 1t inches outside dialDeter, 2 feet long, and 144 in total 
number, making an area of 122 square feet heating surface 
for the tubes only, to say nothing of the surface of the cylin­
der casing, to which the tubes are secured. 

Another matter the inventors claim is that, in large vessels, 
the stoking, with inverted engines, is on the second deck, or 
it may be often on the weather deck, so that hot stokeholes 
low down in a ship are eliminated. 

It will probably be found in practice that the heating sur­
face provided is too small ; b�t let opinions on the subject of 
proportion be what they may, it is certain that the scheme, 
as a whole, is sufficiently novel and promising in numerous 
respects to entitle it to the prominence which we have giv­
en to it. 

----------. ...... ---------
Sah Water Cor New York (lIt,·. 

New York city, it is well known, is almost surrounded by 
salt water, as it occupies a tongue of land, some fourteen 
miles long and about a mile broad, the sea water flowing up 
along both sides. The city is at present supplied with fresh 
water, for extinguishing firell and all other purposes, by the 
Croton Aqueduct, 42 miles long, which conductll the Croton 
river into the city, But thill supply is becoming rather in­
adequate, especially in cases of fires, and the idea of using 
the r:ver water iii now being studied. 

A meeting of the municipal Committee to consider plans 
on this subject, was lately held. One propollition was to 
provide a series of floatmg fire engines to patrol aroun'! the 
city, and throw up water from the docks when required. 

Thomas Miller's plan was that water IIhould be drawn 
from the river and forced into a column or receiver by & pair 
of heavy duplex pumps. 'l'he water would be carried into 
the sewers by the overflow when the column was fnll, and 
when the pumps were working at full speed the thirteen 
inch supply pipe would provide more water than the 22}­
inch fire nOHle could draw oft. A houBe would be built 
around the base of the column for the purpose of keeping 
hose carts ready for use at any time. The upper part of 
the building would be reserved for the use of the employees. 
The streets could be excavated, pipes be laid from the river 
and the whole plan be carried out within eight months, at a 
cost of from $160,000 to $180,000. 

William Nelson, Jr. , .proposed that pipes should be laid 
from river to river every ten streets below Fourteenthstreet, 
beneath the surface of the river, so that there would always 
be a supply of water. The cost would be about $10 a foot. 

Captain Hugh McKay submitted a plan whereby salt water, 
&8 the tide ebbs and flows, may be forced into towers or 
reservoirs, placed on thO! wharves. 

---------.� .• � . .. ---------
A. Simple DIetlaod oC WarmlDC GreeDlaoa.e., 

The London Grocer suggests that greenhouses, containing 
half-hardy plants and in which no regular method of heat­
ing exists, may be warmed even during a hard frost by light. 
ing and distributing a dozen or so common Oil lamps, at con­
venient localities. In selecting these lampe they should be 
chosen with vases large in proportion to the lIize of the flat 
wick, in order that they may continue burning all nigllt 
without refilling or other attention. It will be readily unde­
Btood that, whether one or many lamps are used, the total 
amount of heat given off is proportionate to the quantity of 
oil burned, provided the combustion is complete. And in 
using a lamp, all the heat of combustion is utilized ; none 
goes up the flue as with stoves or fire places. 

The same journal, we notice, refers to Pratt's Astral Oil as 
a very carefully and skilfully refined petroleum product. As 
this ruate1'ial, in addition to other advantages, possesses that 
of safety, it would be especially suitable for use as above de-. 
scribed. 

--------..... � . .. ---------
SWEDEN ill taking her place among inventive nations. 

Some very in:;-,- uious and useful inventions have recently 
been sent to this country to be patented. During the 
past week we have filed in the Patent Office applications 
from two clliferent parties, natives of Sweden, and have 
lince raceiTed instruction. to prepare a third case, the latter 
the invention of a Swedish lady, reliding in Stockholm. 

• ••• • 
A LABaR WATD WHBBL.-A OOrre&pOndent, R. B. D. , 

remindll UI that there ill at Rockville, Co_., a breast water 
"lI.eel G6i feet ia diamRer and 10 feet wide. 

(llaeap Po.tace (lO_IDC. 
We recently chronicled the passage of a law abolishing the 

franking privilege, as a result whereof a reduction of post­
age was expected. We are glad to say that the House of 
Representatives has recently passed a bill reducing the post­
age on all letters from three to two cents. We earnestly 
hope that the Senate will also pass the bill, so that it may 
bt come a law. 

The bill also provides that newspapers shall be prepaid at 
the office where mailed. 

- - -
Tlae Way tlae Pore.t. Go, 

Some idea of the vast extent of the lumber trade and the 
rapidity with which our great forest trees are being consumed 
may be had if we notice the products of a single saw mill in 
Michigan, that of A. W. Sage & Co. , in the Saginaw Val­
ley. This firm does business in Brooklyn, N. Y., and in 
several other cities. The mill alluded t.o cuts and turns out 
as high as 370,000 feet of lumbdr in a single day. Five en­
gines and eight boilers, yielding six hundred horses power, 
together with the services of 300 men, are required. The 
buildings are very extensive, lighted with gas, and supplied 
with every convenience for work that ingenuity can suggest. 

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

DANIS' ROTARY PUDDLER,-At a late meeting of the Na­

tional Association of Iron Manufacturers at Philadelphia, 
Mr. Samuel Danks addressed the members in regard to the 
practical benefits of his rotary puddler. He hal! lately re­
turned from England, where, after encountering considera­
ble opposition, he succeeded in introducing about fifty of 
his furnaces, with a prospect that his invention will be gen­
erally adopted. In the United States, these furnaces arf! in 
successful operation in Cincinnati, Chattanooga, Tenn. , 
and at the Millville Works, Pittsburgh, where a new mill 
has just been added at an expense of $500,000, intended to 
contain five of these furnaces. 

• ••• • 
TEN THOUSAND REAPERS AND MOWERS A YEAR FROM ONE 

CONCERN.-The new reaper and mower works of McCormick 
and Brother, at Chicago, at the junction of Western Avenue 
and Blue Island Avenue, occupy an enclosed space of twenty­
three acres. In 1847 they made 500 machines ; but they now 
manufacture 10,000 machines per annum. The present 
buildings cover three sides of a square, are five st{)ries high, 
have a front of over 1,000 feet in length, and there is also a 
three story middle building. On the lake and canal, the works 
have a front of 1,800 feet. 

• ••• • 
THE BAR AT THE MOUTH 01' THE MISSISSIPPI.-E. K. R. 

writes to say that Mr. C. W. Stewart is in error as to the 
number and inefficiency of the dredge boata employed in 
keeping a clear channel through the bar. Only two boats 
are employed, and the channel is kept free to a depth of 17 
feet at mean low water. 

-------------..... � ... ---��-------
AT a recent meeting of the Royal Astronomical Society, a 

paper by Mr. Hind was read, relating to. the 1I011l.r eclipse of 
the year 2, 151 , .which, it appears, will not be total in London 
though very nearly so. It will be total, however, in Shef­
field. Mr. Dunkin suggested the possibility that no consid­
erable proportion of those present would see the eclipse in 
question ; and the meeting appeared to agree with him. 

------------�.� . •• --------------
THE navigable balloon of M. Dupuy de Lome, the distin­

guished French engineer, is varnished with a composition 
made up of 3 equal parts of gelatin, glycerin, and tannin, 
dissolved in 12 parts of pyroligneous acid. The varnish 
has been on fourteen months and is in perfect condition. 

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

IF the total length of railroads in all countries is 146,248 
English miles, as has been computed, it is not surprilinr 
that their maintenance, together with the new conlltrnetioll, 
takes more than half the iron production of the world. Eu­
rope hall 48 per cent and America 47 per cent of the whole. 

.. . .. .  
NOT only will the repeal of the franking privilege save so 

much, directly, to the Department, but it will lead to the 
suppression of a large portion of Congressional printing, 
heretofore ordered by Congress. 

-------------��.� .. ---------------

THE Commissioner of Patents has granted a patent to 
George C. Campbell, for putting a mixture of com meal and 
rye meal into a package, as a new article of manufacture. 

Facts for the Ladles,-Mn. D. W. Torrence, Ne .... York, n.es :rhe 
Wheeler ,. Wilson Lock·Stltch M.chlne for her o .... n f.mlly .e .... In&', and be­
.Ide. doing her hou.e .... ork, earn. more tban • dollar per day •• p .. tlme. 
See the ne .... lmprovement • •  nd Woou' Lock·Stltch Ripper. 

WHERE An HOW TO ADVP.BTIBB, 

The value of .dvertl.lng 18 .0 .... e11 undentood by old e.tabll.hed bu.lnes. 
IIrm., th.t • blnt to them Is unneces .. ry ;  but to penons e.tabllahlng . ne .... 
buslne.s, or having for .. Ie a ne .... . rtlcle, or .... I.blng to .ell . p.tent,or lind 
• m.nufacturer to .... ork It : upon IUch • clall, .... e .... ould Impre •• the Impor­
tance of .dvertlslng. The next thing to be conlldered Ia the medlnm 
through .... hlch to do It. 

In thl. matte dI.cretion I. to be uled .t lint ; but experience will .oon 
.determlne tha papen having the large.t clrcnl.tlon amone the cl.1I of 
penons moe . likely to be Intere.ted In the .rtlcle for .. Ie, will be the 
che.pe.t and brln&' the quickest return.. To the manufacturer of .ll ldnd. 
of machinery, to the vendon of any ne .... . rtlcle In the mech.nlcal line, ani 
for propo .. l. for .11 \dnu of englneerlne .... oro, .... e believe the.re I. no 
other .ource from .... hlch the advertiser can get a. Ipeedy retUI'DI" throUgh 
the .dvertlaln&, columnl of the 8OU:NTll'IC AloBICAlf. 

We do not make these lucge.tloIi. merely to Increase our.dvertiling pat 
roDIoI8, but to direct penons ho .... to Incre .. e their o .... n bu.lne ••. 

The IIoUIrTIwIC AloBICAlf hal . circulation of more th.n 45,000 coplea per 
weell:, whleb I. prob.bly cre.ter th.n the combined clrcul.tloD of .11 the 
other pepen of It. Idnd publlihed In the .... orld, anot ten time. cre.ter than 
tllat of any other publlc.tlon of It.cl.... A bUllne •• man ..... nt • •  omethlne 
more t\IaIl to .ee hII .dvertl.ement In to printed De ..... p.per. He ..... nt. clr­
ouIatlon. If It I . .... orth • ceDt. per line to .dvertl.e In a paper of three 
tho-a droDlBUon, " II  wortll ". 'II per Une co advertlae In one of forty­
aye tllo_d. 
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PATUT OFFICE DECI8ION .. 

lJlPBOVJlIIUT III lIILLUlID TAJILI:S.-COLLB5DBB vs. &BII'I'ITII.-IlIITBJII'BB . 
"OB. 

d
If 

lI
.n .I!,lIcation I. IIlei for . mech.nlc.1 patent for con.tructlon .nd If a e gn for .... hlch . p.tent 1Iu been 

rented c.n be produced onlyby tbat ���s:�
C;:!�

:D:.n Interference .hould e decl.red bet .... een the application 

TlI40BI:B, Adln" CbmmlulOmr : 
Thls la an appeal from a decl.lon of the Eumlner dI •• olving the Inter­ference. The main reason for thc dlssolntlon I. th.t .n Interference I. 1m. g��r

�.bet .... een .n .ppllcatlon for . mechanlc.1 p.tent .nd a p.tent fer . 
The decision of the Eumlner dlslolvln&, the Interference Is overruled. 

DlPaonJONT IN IU.BVI:STI:BS.-CII4S. &. DICI[IlIIOX.-I:XTKlI"SION. 
Where an .88lgnee of a I!.tent ha. had It reillued, .nd the Inventor ba. .ccepted an assignment of one half of the reluued p.tent he cannot have .n exten.lon of the orfclnal. ' 

TlI4CBI:B, AcUn" Oomml",on.,.: 

fn
lll

ll
ll118

t
DICk

l
lnson a88lgned to J. R. Parsons all hi. rl&'ht In the patent " .nd .. • 

d
ex 

d
en. ons and reissues of the •• me." In M.y, 18'l1, Panon. lurren. .. ere an rell.ued, the ne .... patent being granted to nlm .. . lItcnee. • To enable him to apply for an extension, applicant hRI obtained from Pat rIO

h
lla •  re·tran.fer of-one half his Interest In the Invention. He petition. or. t e extenSion of the original patent, and ba.e. his right to the lI&IIIe on tlle

d
fac
h 

t tbat tne reillue .... as obt.lned .... ltbout his kno .... ledge .nd con.ent, .n t .t he never ba. taken .n Intereot therein. If thl . .... a. the fact the �!!r,
lIca

u
1lltlon .... ould be I!roper, and the prayer of petitioner the te.tlmony .... ne .  clent, mlchl be &'!"Bnted. ' 

.. In the re-as.lgnment to D1cklnsoll, 1l0wever P.r.ons tran.fen to him one undivided half p.rt of my entire Interest In .ald Invention and letten patent I.sued tberefor." Now tbe only patent In which the •• algnor h.d a
b
n 

h
ln
l
tere.t at the time of m.k{ng the Instrnment ...... the rel88ue obtained y m, and It Is evident, tberefore, from the terms of the .sslgnment, tbat by

lthe tran.fer tbe •• slgnee bec.me Inve.ted with a one half Intere.t In the re s.ued pate_nt. Judge BI.tchford, In Pott.,. "B. Brau-,', 7 Blatchford, 17, .... here I.he extenSion of .n old patent .... hlch had been rels.ued ...... de. clared valid, bases hi. decl.lon upon tbe fact that the orlc\nal patentee h.d 
¥g;t'i[ ::��ff:c�r 
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.
�: tru

le-that I., If tire Inventor by any .ct of bl. o .... n has adopted tbe rel.sue 
°be
r 
I
n anlyd

way assented thereto, the extenllon of tbe orlc\nal patent .... ould nva ,(. . The pureh.ae by the orlc\nal patentee of an Intere.t In the re­I •• ued patent st.mp. the act of .nrrender and reillue with hi. approval · .n a •• ent In .... ord. could not be Itronger. ' 
I have come to tile conclu.lon, therefore, that the extension of the orlc\. nal patent In this cale .... ould he Invalid, and the prayer of the petitioner must consequently be denied. 

DECI8ION8 OF TKB COUBT8. 

UDlted State. (llrcait (loart-SoutlaerD DI.trlet oC 
New York, 

TJm LOCOMOTIV. uann:: 8.&.Jt'ZTY TBUOE COXPAlfY VB. THB �BI. BA.ILWA.Y =�.��T •• T OP A. P. SMITH. F.BBUABY 11, 1862, FOB TBUCE. 1'0. 
[In EqultY.-Before Blatchford, Juc!ge.-Decl.lon December 80, 11m.] 

BLA. TCBFOBD, Judge: 
11;���!� '::?,'l:.�"r��:.!���r� �;���! ������ott\!':s�· 

S
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mlth, 

F
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The cl.lm I. : 
" The employment, In a locomotive engine, of • trnck or pilot wheel., 

Iltted with pendent link. to allow of lateral motion to the enc\ne, 
al .pecilled, whereby the driven of .. Iel enc\ne are allowed to remain cor· 
recllr on the track, In conle

�
ence of the latenl motion of tbe truck al· 
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que.tlon, It Is necel .. ry to clearly see what Invention I. claimed In Smith'. 
patent. 

He does not claim I.terally moving trucks-that Is, trocks .... lth I.terally 
..... Inc\ng bolsten. Nor doe. he cl.lm 

g
endent linD, b

i 
tbem.elve.. Lat· 
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to the truck and p.ued through the center of the ..... Inc\ng bolster, which 
....as the center of the trnck, .... ere Old. The .pecillcation so admit.. But 
Smlth'a lnventlon, " claimed, Ia for the use In, and the combination .... Ith, 
• locomotive enctne-th.t I., -..tructure havln&, at It. rear end. not a s .... lv-
ellne trUck, but non .. wlvelln&.-tvlng wbeels, with .xles rlc\dly attached 
to the body of the engln�f-a .wlvelln

'l 
pilot or 1 ... dI!!l truck, provided 

.... Ith pendent link. to .110 .... the forwar part of the en
;\�

ne to move later-
�
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....ard In ."Ilne tangenUo a curve, while tlie axles of the driving .... heel • •  re 
parallel or ne.rly '0, CO the radial line of the curve, and the axles of the 
truck .... I.eel • • 1.0 become parallel to the radial lin .. of the corve, bec.use 
the truck Is made to ..... Ivel around the kin&, bolt by the action of the rail. 
on the \\anges of the truck .... heel.. • 

The patent granted to BrldJre. and Davenport, May 4, 18", for an "Improve· 
ment In rallwa, carrl.gell" ihows a Iwlnglng Dolster In • trock swiveling 
on a ItIng bolt the body 01 the car being connected to the truck fnme by 
pendulous IIBk., from .... hlch such body Is hung, .... bereby a lateral motion 
of the truck I. permitted, In�ependently of the body of the car, the Ilde· 
.... 11e motion belng cheeked by .prlnga In the truck. But the specl1lcatlon 
of that patent doel not .nne.t the Ule of such trnck In any other .tructore 
tban .  c.r havln&' one of luch truckl .t e.ch end .nd t .... o king bolta. Nor 
did It, orthe u.e of t .... o Of such ..... Inc\ng bol.ten In a car, Buggelt, from 
1842 to 1811 the combination of SUCh a swlnc\ng bolster truc" .... Ith a loco· 
motive enilne, 10r the purpose .et forth In Smith's .pecillcation. • 

The oely other pre-exlstlng Invention brought up to alrect the novelty of 
the Smith Invention I. tile patent granted to Levi UI88ell, Augu.t 4, 1867,for 
an u tmprov"3ment In truckl for locomotlvel. t t  BlElell'l truck: Il lhown un­
der the for .... ard part of • locomotive engine. It has a provision de.lgned 
to allo .... . lateral motion of the truck Independently of tbe motion of" the 
body of the enc\ne and a provision to c.u.e the forw.rd part of the enc\ne 
to mount up .n Inc\lne to ..... rd the outer side, In a curve, and thu. Check 
the .Idewl.e movement, .nd to descend by Its gravity to the normal posl· 
tlon on re.umlng the Itralght track. The specillcation of Bissell'. patent 
Ity. t1\.&t the object of hi. Invention I. " to rctaln the truck with tbe .xlel 
.I .... ay • •  t right .n&,le. to the rail, .... hether on a stralgbt or curved tnck, 
and prevent the truck ..... Inc\ng around on Ita center pin In case of meetln&, 
.... Itli any ob.tructlon, .nd to make tbe curvature of the rail the mean. for 
tlimn&' the truck, 10 th.t tbe .xlel .re p.nllel to the radial line of the 
cHell tIlrve In .... hlch polltlon they are retained IIrmly ontll the direction 
..... wacll:' &\I&!n ch.nge.... The Bpecillcation then points out tile dUllcul· 
__ She u.e of locomotive enJrines on curve . .... hh the ord!n • .,. pilot 
UIMC, .... nltlng In • " constant slde .... l.e sliding motion on the rail," In con­
....... ce of the drlvIna wheel. being forced In a line dellected from th.t 
... oyllndrlcal forwaril rolling motion, and In • conatant be.rlng of the 
tltlell: to tbe outer .Ide of the curve, and In the tendency of the enc\ne to 
&,0 off the tnck " I!.rtlcul.rly In ca.e a broken rail or obstruetlon occnn, 
when the truck'.wive1. around on itl center pin." • 

It I • •  pparent that the truck In Bissell's iocometive h •• no ..... Ivellng mo­
tion .round Its center pin or ItIn&, bolt-th.t Is, around the center 

r,
ln In the 

center of the truck .... blch connect. tbe truck .... Itll the enc\ne. B •• ell ex· 
pres.ly It.te. that luch center pin 101ea lt. cbaracter •• a center ofmotionJ 
and become. limply . draft block or pin and tbat the center of motion 01 
tbe trnck-that I., It. only center of molton-I. thrown back to the point h 
o
,:�t"e ���::�

c
lmlt'i. the truck .... heel • •  nd the driven can .t .11 time. 

.... hen the enc\ne I. on . curve, and .... hen It II le.vlng a curve, and .... hen 
I. p.88lng from . cnrve In one direction to a curve In .notner direction 
take their proper I!olltlon., re.pectlvely, .... Ithout either beln&, controlled 
or Interfered with by the other. The rea.uD for thl. I� that the trnck In the 
Smith engine haa . ..... Ivellng motion on It. king bolt, .·nd .180 admlta of 
the .wlnilng motion acrou the track of tbe engine over the truck or the 
truck unaer the enJrIDe. Neltber of taue motion • •  ffecta the other. If 
either motion Intedered .... Ith the other the lame relult would folio .... al In 
Blalell's engine .nd the pOlltlon of the driven .... ould at time. control the 
po.ltlon of the ·axle. of the trock .... heels. But .... Itb Smith'. arrangement 
the •. nck .Ione control. the position of the axle. of the truck .... heels, .nd 
therefore they ••• ume their correct pOlltlon on .ny tnck, straight or 
curved and on .ny form of curve, and whether the driven are on a stnl&,ht 
track with the trnck .... heels, or on the .. me curve .... Ith the truck .... beel .. 
or on • •  tralgbt track .... hlle the truck .... heels are on a curve, or on • curve 
.... hlle tbe trnck .... heel • •  re on a straight track, or on one cnrve .... hlle the 
track .... heel • •  re on . ·dlfferent cnrve. Thll Is a re.nlt not attained In Bla­
.ell's engine and It re.nlt. from tbe fact that the arrangementa .nd mode. 
of operation of the t .... o .trnctores are dllrerent. The truck .... heela In 
Smith'. englne .re never t .... l.ted on the trac� .nd the direction of the lon­
gitudinal center line oC the engine does not auect tbe position of thelraxlea. 

It result. from the.e con.lderatlon. th.t, In the engine .. . .... holel the 
Smith arran�ment of truck II not merely an equivalent for thp. BI •• e I .r· 
ran ement of truck, becau.e, .... ben the former I. substltnted for the latter, 
the t..ultlng .trncture ha. a different mode of operation, .nd produce. reo 
.ultl .... hlcb the other atructure cannot prodnce. The thln.r to he looked .t 
I. the combined and mutu.l .ctlon of file driven .nd the truck .... beel., for 
th.t ...... the 

r,
roblem .... hlch botb BI •• ell and Smith .... ere tmng to .0IVe. 

Smith'. claim • •  ub.tanttally a claim to the combln.tlen, with tbe driven, 
of . truck.rranged.1 he de.crlbe., allowing of the I.teral mouondeacr!bed1 
and secnrlne �he proper pnlltlon of the driven on the tnck on curve.. fbat 
combln.tlon I. not found In Blllell'l engine. 

It need. no .rgument to .ho.v , In vie .... of tbe foregoing conslder.tlon., 
that there ...... a p.tentable novelty In the combination .... blch Smith made 
In hll enc\ne althou&'h tbe trnck .... blch he employed ed.ted bufore, a. the 
Kip Ie and Bullock trnck. The combln.tlon prodnce. a new mode 01 open­
tlol.nd ne .... reanlt. ln the .tructure .. . .... hole, .""ongb the truck, " re­
Ipects Itself, In 1 .... lveUne .nd In h.vlng a lateral _emcn! operatea In the 
lI&IIIe way It did In the c.r .... hlch h.d t .... o of such trucks. 

Decree .... Ith castl to the �alnt\tfa. 
Keller Ii BlakeJ for comp� Inant. 
C. A. Seward, lor defendant. 

OW ]100][8 AND PUBLICATION8, 

THE YALE NAUGHT-lCAL ALMANAC FOR 1873. C. C. Chat­
field & Co, 460 Chapel Street, New Haven, Conn. Price 
35 cents. 

An amu.ln&, little p.mphlet, .omethlneafter the "Jo.h Bllllnp' Allmlnu 
.tyle, 1II00trated .... Ith humorous .lI:etche. ofltudent life at Y.le. Gradu.tel 
and undqraduatel of th.t venerable In.tltutlon .... 111 doubtle .. And the 
1Io0k of IIIpectal lntel'lllt and entertalnmeDt. 
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CODdp.Daed Milk CaD Holder. 
Bobert J. Tanner, Lake View, N. J.-Thla Invention conllltl of a new ar· 

tlclc of manufacture, which Is a mug or cup adapted to hold the Imall tin 
canl of condensed milk uled ou tbe lable, the object belnl to provide means 
for ullng the said milk cans on the table without exposing their unllKhtU· 
ne81, It bavlng a ncat eXlernal llnllb. 

Improved COttOD �eed PlaDter. 
Francll E. HabershalD, Old Chorch, Va.-Tbll invention hal for,ltl object 

to furnlsb 00 Impro" cd m,.cblne for planting cotton seed. Tbe frame of 
the macblne consists of two long sldc bars connccted near their endl by 
t wo Ihort cr�1I bars. The a xle " evolvel In bearings attached to the Iide 
ban, to tbe ends of wblch are attached tbe wbeell 10 as to carry tbe aald 
axle with them In their revolution . The leed hopper JI placed jUlt 
In front of the axle and I. hinged at Itl  forward Iide to the frame by lolta­
ble means. The hopper I� held In pOlltlon by a sprlnK, the elaltlclty of 
whIch allows the hopper to be shaken to shake down tbe leed. 1'0 tbe cen ­
ter of the axle Is lecurcd A plate with three or 1110re arml. Upon the onter 
ends of the arms of the platc are fonned law teeth. AI tbe machIne Is 
drawn forward the armed plate Is revoh'ed,and al ltl arms enter the bopper, 
block. upon tbem strike an Inclined plate . attacbed to tbe Inner .urface of 
the rear .Idl) of said hoppcr and deprels said rear side. AI tbe blockl .lIp 
from tbe Incl incs the claltlclty of the Iprlng ralsel the hoppcr wltb a jerk, 
shaking down the seed. As the arms of tbe plate move down througb tbe 
hopper, tbc .aw tceth draw out a quantity of tbe .eed. To tbe ceRter of the 
front cross piece of tbe frame II adjustabl)' attached an opening plow for 
opening a deeper or shallower furrow to receh'e tbe seed. 

Improved lIend Block lor �aw Mill .. 
Cbarles Le!ldel, llorrlstown, N. J .-In thIs Improved 10K settlug apparatus 

there Is a long toothed rack on the back sld� uf the log beam, parallel wIth 
I t  and 1110" ablc In the dIrect ion of Its length . Thl. rack gears at each head 
block so that bi' Its movement tbe log beam will be moved forward or back 
alike on all the head blocks. The pinion sbaft al the head of the carriage 
rlsc. as hlgb or hlghcr than the hlght of the largelt logs, and has a ratcbet 
wheel on I t s  upper end, with whIch wheel is a pawl lever and other mechan ­
I.m, for actuallng the le,'er from the sawyer'l pOlltlon In front of the aaw, 
and to prevent the back pres,urc of tbe log from tumlna tbe ratchet wheel, 
all being arranged so tbat Ibe aforesaid wbeel may be worked by tbe sawyer 
to set tnc log and shift the log beam back for a new log. The Invention al.o 
comprlsc. a kn!!e for sct tlng out the log to aaw tapering .tn1r, worked Inde­
pendent of tbe aforesaid apparatus, whIch Is for set tIn. tbe log to be .awed 
Into stu1r wIth parallel .Ides. The device also comprl.es a novel arrange­
ment of a scale and mo,'able poInter tu Ihow the dlltance of the dOIll from 
tbe aaw and guide the 0l.erator In .ettlug the lug. 

Improved Reel Rake for;Harveater. 
Munson K. Chnrch, Stamford, Canada.-Thls Invention has for Its objcct 

to furnlsb an aUlomalic trIp for openlug tbe 'gate or operating thc lever 
that cOl>trolo thc rakc of a barveSler, and wblch II so constructed that It 
can be sct to 0ilen tb e ga te eacb time, at evcry second, thIrd, fourtb, lIflh, 
or slxtb l ime a rake passes the table. 

Improved Ol'lr1lu Caae. 
George Wuod., Cambrltlgeport, lllaal., IUIslgnor to hlmlelf and George P. 

Carter, of same I.lace.-Thl. In,'entlon consIsts, IIrst, ln a conltructlon of 
the front proJec lion 0 1  the organ ,  calculated to expo.e tbc keys and .tops 
very promlncntly to view, when seen from tbe enda, thereby greatly In· 
creallng the beauty of the Instrument. Thl, constrnctlon Is al.o designed 
to dIspense wltb the projecting frunt . Thc Invention con.lstl, secondly, ln 
a novel construction of the " key slip " or fret work piece lu front of the 
keys, also of the ledge or projection below, whercby tbe aald "key slip" and 
ledge arc extended ""ol1nd the comers so as to .how the aforelald end 
vlewl ln a manller tu lend a ddi tional fentures of beanty to the Instrument ;  
and, thirdly, I n  a construction o f  the fall or cover whereby I t  Is adapted to 
the .pecuH.rllleR uf the orga11 front above mcntloned . 

Improved COtrOD Pre .... 
John T. WillIams, Blakely, Ga.-This In,'ention Is an Improvement In the 

class of cotton presses whereIn two followers are slmultaneon.ly operated 
In opposIte dIrections by mcans of toggle levers. Wben the windlass Is 
turned by hand or otherWise, a pin will be moved with the band forward or 
backward , accurdlng to tbe dIrection of rotation of the wlndla88. When 
tbe pin Is move,1 baC kward-that Is, away !I'om the prcII-1t will cause tbe 
togglc levcrs to be vlbratcd so as to foree the followers together, and com ­
preM the contents of the I.re.s. When the pIn Is moved toward the prell It 
will cause the toggles to draw the followcrs apart to allow the removal of 
the bale and tbe Insertion Into the press of fre.h material to be prelled. 

New CombiDe,' "'"ter -aud LiqDOr Cooler. 
William A. Jones, Erie, Pa.-Thls Invention haa for Its object to furnish 

tin Improved cooler w hIch shall he 80 con.tructcd a. to enable liquors to be 
cooled by tbe same Icc th.t cools tbe water. The body of the cooler, In 
whIch the water and Icc arc placed, ls made wltb donble walll, tbe lpace be· 
tween saId walls being IIl1ed with suItable non-conduetlng Inbotance. The 
body of the cooler Is pro\"lded with a faucet , through wblch the Ice water II 
drawn out, a. requIred. In tbe cover are formed holel leadIng Into sockets, 
the npper ends of whIch are attacbed to tbe co\"er, and whIch are made of 
Bueb a length that their closed lower enda will not tOUCh tbe bottom of tbe 
cooler, lo tbat tbere may be a Ipace for Ice water between. In the bottoma 
of tile .oeketl are placed coiled springs, upon tbe upper ends of which relt 
tbe bottles that contaIn the liquors to be cooled. To tbe cover, around the 
holes In wblch tbe bottlel are placed, are Becured rnbber rln.I, 10 al to lit 
snugl)' upon said bottle., and prevent the entrance of warm air Inlo 8&ld 
.ocket •• 

Improved Breech LoadiD. Plre Arm. 
Francol. Guoury, Parll, France, assIgnor of one half hll right to Eme.t 

Dubol., of ssme place.-Tbls lnventlon relatel more especially to that claas 
of breecll ioadlng lire arms In which the breech II closed by a bolt, which haa 
a sliding movement In tbe line of the barrel for opening and clollng thc 
breech, and a movemcnt abunt ItB axIs for the purpose of lockIng or unlock­
Ing It. The Invention consl.t. In the provIsIon of an arched shield or cover 
which Is susccptlble of helng turned laterally by tbe axial movement of the 
breech bolt for unco" erlng the breech receiver, In whiCh pOlltlon It II re­
taIned wben tbe breecll bolt Is drawn back , and agaIn returned to Its normal 
pOlltlon by a reversc movement of thc bolt wben tbe breech I. belngcloaed. 

Improved Grate Baril. 
James A. Sloclalr, Brld;:eport , Ohlo.-The Invention conllsts In pivoting 

one end of �aeh bar to a vIbratory erols piece, willie the otber end slides 
loosely In grooves of another cross pIece. The object and ell'ect of tbll mode 
of putting together a grate II to allo w convenient room for the expansion 
and contracllon In the bars themselves, and to aJl'ord Increased facility In 
maintaInIng tbe Interstices clear of all dbposlt.  

Improved I'Dbri�tinll ComPOllnd. 
Henry R. HutchI nson, EmpIre Iron Work., Ky.-The object of thll Inven­

tion Is to furnIsh a vompound for lubricating CAr axlel and similar frictional 
surfaces, wblch shall prevent the friction and heating of axle I and boxes, 
and hc lasting and durable whcn applied. It consIsts of tallow and mlncral 
Oil, melted and burnt until the more volatile or Ilcht portion bal been 
consumcd and all watery partlclcs vaporized and expelled, and tbe melted 
tallow or 011 Is reduced to tbe requlrcd conllstency. It I. then allowed to 
eool until It becomes seml.lIuld, when pulverized Inlphur, pulverized plum_ 
bago, animal charcoal and bydrated lime are added. Thc composItion I. 
mIxed by grlndlnl:, when It Is ready for use. 

Improved Purnace for Locometivea. 
Thomal Davies, Cleveland, O.-Thll Invention relatel to a new and Ulefnl 

Improvement In tbc rumaces of locomotlvc .team boilers ; and con.lltl In 
the means employcd for suppl)1ng atmolpherlc aIr to tbe lire box. An arch 
extendl acro.s the front of tbc lire box, and extends back toward the lire 
door one half tbe depth of tbe IIrc box, the crown of the arch being jUlt 
beneath tile tube lectlon. The doorl or aperture. are placed ju.t below the 
arch. Tbll areh coallnel the admitted air and foreel It to mingle with the 
amoke ead gaseoul productl of combu.tlon. 

Improved MaDPI' for Honea. 
Joseph C. Hlgglnl, Mlllitone, N. J.-The object of thll lnvention II to so 

construct a mancer for horsel that the horse will be prevented from biting 
or gnawing It, and from what II lmOWD amoq horsemen al " cribbing:" and 
It conslatl In pIvots or joumall 'ln the enda of the manser by whIch the 
manKer I. lupported and on which It freely tUrDI. 

Improved Chili for C .. tIDIf SmoothlDIf IrOIl .. 
Jamel F. Bleil, Newark, N. J., alslgnor to hlm.elf and Robert Drake, of 

aame place.-Tbls InventIon relate. to a new form of mold for caatlng a 
smootblng Iron In, wIth the cbject of obtaIning a chilled .urface for the 
entire Iron. Tbe Inventor obtalnl the dellred result by makIng the mold 
JOinted and applying the hinge at one end, 10 tbat It can be freely opened to 
releaae the Iron and handle when IInlabed. The Invention allo con.lstl In 
prov IdIng the mold wIth a certaIn advantaseou. form of bandle, whlcb 
relieves tbe hlnlftl from atraln during expanllon. 

Improved CIKar TDck Clltten. 
Le Grand Schoilleld, ProvIdence, R. I., alllgnor to National Cigar MachIne 

Company, New York clty.-Tbl. Invention conilltl of a macblne for auto­
matically feedIng, adjnatlng, cutting, and dlscbarslnK cigars, lu wblcb tbe 
clgsrs are placed on an Intermlttlngly actlq endlell carrier, and dellve .... d 
by It Into or upon a cutting bed, wben a plunger pnBbes them along tbe 
right dlatance for prelentlng tbe .. tuck " enda to a pair of cutters, wblch 
cut 01r tbc aald end, and tbere a dllcbarger ejects tbem from the bed, tbe 
.. Id dlscharser at the same time opening a dllcbarge paasage by raIsIng a 
mO" able .Ide of the bed, used to prevent tbe ellISrs from bonndlng 01r wben 
failing upon laId bed, and clo.lng It again ready for the ncxt. 

ImprovemeDt ID ProdllciD. ChloriDe. 
Loull Emile Aubcrtln, Pari., France.-Tbls In" entlon relatel to a new pro 

cc .. for produtlng cblorlne by cau.lng a mIxture of aIr and gaseoul or liquId 
ydrochlorlc acId to pass over .esquloxlde of chrome, heated, by preferencc, 
oahtemperature of about 600° Fabrenbelt. 

Improved TrDck for MovIDIf"'BlllldiDP. 
WillIam E. Walker, AlbIon, Iowa.-Two broad truck wheel. are IIxed on 

the axle wltb a Ipace between tbem, which admltl tbe .and board. Thll 
aand board rlsci up to the lurface of the wheell, and the board bolster reltl 
thereon. The upper end of tbe kIng bolt projects above the bolater and 
plate, and Is a little tapering, and Is Intended to enter tbe under .Ide of the 
• 111 of the buildIng to be moved. The regnlatlng arma are attacbed to each 
end of the bollter, to which they are IIrmly .ecured by Iron .... ap •• Stay 
brace. are 10 attached and connected wIth the axle and sand board that the 
bollter may be turned to tbe right or left, as may bc desIred, to vary the di­
rection of tbe buildIng. By means of holes In the bolster, thc bolster lDay 
be attached to tbe .111 of the building by screWI. The trnck will run on a 
track,lald for the purpo.e, of pianka lOr timber. ChaIn. are attacbed to the 
endA of the a:lle, or to the linch plnl and to the regulating arml when tbe 
line of motIon IB .tralght. When It II necelaary to turn In either direction 
one of tbe cbaln8 1. let out Dod the other one II taken up, 10 tbat the bolstcr 
Is held Itatlonary In any desired positIon. Fonr, more or less, of these 
trucka are placed under tbe buildIng to be 1II0ved. 

Improved MachlDe for Makiq Baaket .. 
James Moore and Samuel W. Day, Oak Creek, Wls.-Tbls Invention bas 

for It I object to fumlab an Improved macblne for Ule In making splint mar­
ket ba.kets, laundry basketl, etc., for turning up the sides and puttIng on 
the hOOPI, enabling the basketl to be made rapIdly. Tbe Invention consIsts 
In the table upon whIch the woven Ipllntl of whlcb tbe baskcl ll to be made 
are laid, and whIch .hould be of tbe sIze required for tbe basket, so that the 
.aH woven Ipllnts may be cut 01r to the desIred size before the .Ides are 
turn .. d up. Tbe woven .pllnt. are lecnred to the �able by a fonn whIch I. 
made of the exact .hape and sIze of tbe bottom of the basket. To the cen­
ter of the form 18 secured a bar ao arranged that lt will alway. move up and 
down In a vertical line. The upper end of the bar I. pivoted to a lever, to 
tbc free end of whIch 10 attached a cord tbat .UPPOrtl a wclght sulllclently 
larse to raIse tbe form away from tbe table when the lever II unlocked for 
convenience In romovlng tbe basket. Tbe lever II locked to hold the form 
down IIrmly upon tbe woven Ipllnts by a bar to re.t npon tbe aald lever and 
pre.l lt down. Tbe Ilde. of the basitet are turned up over the edge. of tbe 
form, and are beld In place by lIaps hinced to the table. A form, wblcb < 

slldel op and �own upon the bar, tl lIlade oC such a sbape and llze as to lit 
Into the mouth of the basket. The form I. bound with an Iron hoop, and 
around It II placcd tbe Inner hoop of the basket . After tbe corncrs of the 
b8skei havc been woven, and the form and Inner hoop lowered Into placc, 
the outer boop II placed around tbe mouth of the basket, and II secured In 
place by tbe clamps, one leg of whlcb II Inlerted In 8 bole In the form, and 
In a screw hole In the end of Itl otber leg Is Inlerted a hand Icrew, whlcb II 
screwed against the saId outer hoop. The outer and Inner boops are tben 
secnred to each otber and to the body of the basket by nails driven In 
tbrougb the outer boop, whIch are clinched by being _driven agaInst the 
Iron band of .tbe form. 

New MaehiDe for ChamferiDIf aDd CroziD. Barrel Stavell. 
Joel W. Jonel, MIddleport, Ohlo.-Thll Invention coo.l.tl ln certain Im­

provementl upon macblne. for erozlng barrel ltave.. The machlnc Is com· 
posed of the end cutting sawI, cbamferlng cutter beads, and grooving saws ; 
alBo of stationary cnrved beds on wbleb tbe ltavel are held and carried duro 
Ing the operation by projecting pInI on rotary feed dl.ks ; and alBO of a vI· 
bratlng feed dash, whlrh placel the ltave. upon tbe curved bed In tbe re­
quIsite order. Tbe groovIng aawl cut a square erezlng, which will bc adapt· 
ed to receive the full edge of the barre; head and Insure greater IIrmnesl 
and durability of the borrel. 

Improved Wheel Plow. 
Harlow M. Freeman, John Lowc, and John F. Stevenl, Lathrop, Mo.­

This Invention has for It I object to furnllh an Improved wbeel plow, sIm­
ple In conatructlon, convenIent In nae, eallly oontrolled, and e1rectlve In 
operation. The wheela revolve upoo the journals of tbe axle and the one 
tbat ll to rno In the furrow II made Slightly larger than the other. The axle 
I. made deep ; the joumall are .0 arranged that the frame work, when the 
machine II at work, may run level. The axle frame consl.tl of bars which 
form a rigid frame, rigidly attacbed to the tongue. The plow beaml are 
cun'ed downward, upward, and downward, anel to their rear enda are at·  
tacbed tbe piowl. The arms 01" the U Ibaped guIde bars are .Iotted longltu­
dlnally,so tbat tbe plow beaml may have a free vertIcal movement while 
being beld agaInst auy latcral movement. By this construction the plow 
can be raised from tbc v,ro,md by operatlnK either a foot lenr, or a band 
lever, or botb. When the plow. are fully railed a bent lever locl<8 U.elf 
and tbul bolds the plow. raIled, In which case, by moving the toot lever 
Illghtly with the foot, the piowl will drop to the ground. Sultsble arrange­
mentl caule the plows to work shallower or deeper In the ground. 

Improved Horaealaoe Nail MachiDe. 
Albert D. Blngbam, Vergennes, Vt.-Tbls lnventlon con.l.ts of a macblne 

comprlslnK two paIrs of rolls with dlel and one pair of plain rolls, or It may 
bc hammers bctween the two pairs with dlel. The IIrst pair have groovel 
of the width of the body of the nail to be form�d and .ultable depth for the 
tblckncss, with deprellions at lui table Intervall to form the necessary en­
largement. for the heada, but only the aame wldtb as the sbanl<8. The .ec: 
ond pair are plain and arranged at IUCh distance apart a. not to a1rect tbe 
sbank, bOlt to lIat down the bead to some extent ; and the thIrd bave 
groovcs of the reqnlslte wIdth and deptb for IInlshlng or nearly tlnl8hlng 
the body wIth wIder and deeper shapel for the head, to complete tbc rednc. 
tlon of tbe blanl<8. The.e are to be formed from a rod or bar of snltable 
sIze, tM blankl beIng connected at the beadl and pelntl when tbey escape 
from the rolli, to be separated and IInlahed at the pOints by punching dlel 
to be used for cuttIng them apart and trImmIng or IInlshlng the polnto at 
the same time. 

Improvei PoldlD. Chair. Beel, aDd OttomaD Com biDed. 
Eugene Fauh, New York clty.-Tbll Invention relate. 10 a new folding 

bedatead, whlcb when folded together will produce an ottoman, and tbere­
fore be In tbe most contracted form pelslble, and wblcb wben extended can 
have It I head pIece raised and It I foot pIece lowered to form a convenIent 
easy cbalr. The invention conllstl In forming the bed In tbree joInted lec­
tiona, which contaIn at their under .Idel tbe .npportlng legs that can be 
folded noder them relpectlvely, eaell Ietr when extended being stl1rened by 
Jointed bracea that connect It wIth the .ectlon to wblch It II attached, 10 
that a Itrong and reliable IUpport will be liven to tbe bedstead . 
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Hugo Gunther, Ncw York elty, aHlgnor to hlmlelf and Charlel Lupprlan, 
oflame place.-In thll macblne tho needle bed 18 extended downward, and 
also the groovel ln the aame, for the reception of an ad,lItlonal series of 
needlel, wbleh are pu.her or setter needles only, for pUlhlng tbe lateh 
needlel up, the downward motion of the latter belnK produced by winK 
cams dIrectly movlnK the .ame In the ordinary manner. The Invention con· 
slsts, allo, lo a new arrangement of cam. In tbe lock of the slide or carriage 
of the knitting machlne, ln which arrangement tbe npper or wIng caml are 
set a. u.ual to move thc latch needlel downward wblle In the lower part of 
the lock. Tbe V sbaped drlvlnK or raIlIng cam Is set further down than 
usual, In ordcr to apply to and operate the aettlnl needlel, and not to the 
latch needles. Tbls wlil, of course, allow power to be applied to the lettIng 
needle., 10 tlat, whcn railed, they w\l\ move the latcb needles. The latt er 
w\l\ tbereby be greatly protected, aod If any Injlll')' 101 done by the elevating 
cam It II only doue to the letting needle., wblch are InexpensIve and easily 
replaced . 

ImprovemeDt ID the Extract 01 YIICCD. 
Louis G. Fellner, Las Vep., New Mexlco.-Thls lnventlon has for It. ob 

Jed to furnloh yucca tin or extract of yucca root, 10 prepared and pnt up 
tbat It w\l\ be protected from molst.ure, and may be pot Into market al an 
article of commeree ;  and It consIst. In yncca root ground, .teeped In wa­
ter, and pressed. The liquId tbul ohtalned II evaporated to tbe proper con­
sIstence, and tben molded In forms. Yuecatln cleans the Ikln, hair, WOOl, 
and other anhnal Hubslancea from foreign matters wltbout dcstroylng their 
softnels. Samples, neatly prepared by Dr. Fellner, have been sent to thll 
olllce, and from what he aays of his extract It seems to have peculiarly 
good properties. 

Improved Pedal Attllchment for PiaDos. 
Charlel W. lIeld, .Jr" and Alphonso 111. Baugh, Brooklrn, N. Y.-Thls In­

vention consllt. of n vertical bar adjultably attacbed to the pedal frame, 
wltb a vertically ndJu81ahie fool rest supportcd on It, bavlng pedals upon It 
and rods extendIng from tb .. pedals down upon tbp ordinary pedals tbronp 
Bultable guldel, and havIng certain controlling springs, all constituting a 
very sImple and elll.lent attachment, to enable children to work tbe pedall 
and so contrived as not to Interfcre wIth tbe workIng of tbcm by adult. 
wlthont tbc attac hment . 

Improved Die for Cappiolf �crews • 
George W. Briggs, of Xew Havcn, Conn.-This In vention has for Its object 

to furnish an Improved die for capping screws. By 8ultable conltructlOl1 
should the edge of the clrele pIece be battered or worn, lt may be turned,' 
and, Ihould thc .Iot In the Icrew head not be exactly trne, tbe saId clrele 
piece cao adjust I t self to laId .Iot. By thIs construction, a llo, a spring will 
allow tbc !fnlde or c ircle pIece to yield and be forced down Into thc rest 
should tile slot In the screw bead be Ihallow, or otherwIse deCectlve or 
wanting, so tbat no part of tbe dlc need be brokcn. 

Improved Scroll Saw. 
Frank H. Hardenbergh, Hawley, Penn.-Tbe Inventlou relatea to II new 

constructIon of aaw blade for nse In scroll sawing and other line work, and 
coo.lstl lu IIl1ng a double let of teeth on the cutting edge of tbe saw by a 
Berlc. of obllqne Incisions In oPPollte directions, wbereby the saw J. made 
more eJl'ectlve, and wbereby It can be sharpened on an ordinary grindstone 
In the lI8Dle way as other edge tooll are sbarpened . 

Improved Wheel for Vehicle .. 
Hiram Kellogg, Floyd, lowa.-The Invention co)nllsts ln lecurlng the Inner 

ends of thc Ipokes 111 tubular projectlonl of ring_ tbat are adju.table on tbe 
huh, ao that .ald rlnga can be let clo.er togetber on the hub the more the 
felloe Is expa,, · led, Rnd the spokes placed more In line with tbe rIm, to b 
adapt cd to lI,c \;l " ger dIameter of the wheel. 

Improved ExhaDst Valve for Air Brake •• 
William IUley, Terre Haute, Ind., assignor uf onc half his light to Charlel 

R. Pcddlc, of aame place.-Tbll Invention bas for Its object to fumllh an 
improved \"alvc, dcslgned elpe.lally for tbe escape of air or steam from the 
brake cylinder. UI,on railroad cars, to allow tbe air or steam to escape In­
stantly and simultaneously from tbe cylinders of all tbe cars. By suitable 
construction, when the cnglneer admit. tbe aIr or steam It presles open tbe 
Ingress valve, and passel Into the cylinders, aod at tbe aame time bolda the 
exhaust valve IIrn,ly to Its .eat. Wben the engineer lets 01r the aIr or .team 
Crom the lolet pIpes, the prellure In said plpel will be Instantly reduced, 
and thc expansIon of the aIr or .tc8m wltbln thc cylinder. forees open the 
exbaust vah'e Bnd allow. the laId air onteam to cseape into the aIr through 
thc openIngs. B)' thl8 consLructlon, the aIr or .team 11'\1\ escape lnatantly 
from all the cyllndcrs, wltbdrawlng all the brake. at the aame Umc. 

Improved BalaDced Slide Valve. 
Thomas Beesley , lluseat.lne, Iowa.-Tbls Invention consists of two valve 

seats on opposite sldeo of an elevation above or projection from the ordI­
nary valve seat, with a slide vah'e upon each scat connected by pres.ure 
bars at tbelr ends, wblch projcct beyond their scats, by temper Icrews, whlcb 
adjust the valve so as to work steam tlgbt on the seats, and 80 as to relieve 
them of the pressure of the steam on tbe valves, whlcb Is maInly lustalned 
by the pressure bars. 

Improved Crib AttaellmeDt for Be ... tea .... 
Edwin F. Bryan, Sannnab, Ga.-Thll Inventle" baa for It I object to fnr 

nlsh an Improved att�chment for bedsteads, to fonn a bed for a Child, or to 
form a table or support to receive artlclel required by an Invalid. It II simple 
In construction and cunvenlent In nse, beIng readily detached when uot 
rcqulred. 

Improved SolderiD. IroD. 
Jamel D. Norton, St. Loul., Mo.-The object of tbls Invention I. to Im­

prove the common tllmer' • •  olderlng Iron, and to render It easy to renew or 
change the copper ; and It oonllet. In a shank whIch Icrewl lnto the cop ­
per, and In a aleeve screw wIllch screws to the copper, and In a boldlng not 
on the shank. By thlA arrangement a variety of coppers may be kept on 
hand and uied al ocraslon may requIre, aa the copper on the Ibank II 
readily detached, 10 tbat a new one or a dl1rerent form may be put on. 

Improved Grocen' Sample CallC. 
N. Barker McCreary, Pbeipi CIty, Mo.-Thll Invention relatel to a new 

box or case to be used by grocer. and others for contalnlnlr and displaying 
.plces and other goods and tbe prIces of the .ame, and for l'rotectlng tbe 
contcntl agalnlt Injury from atmospheric Inllueoces, lnsccts, ,tc. The In. 
ventlon conslltl In providIng the box wltb a IlIdlng 1�II1's top, througb wblch 
the contentl can be Inserted, removed, and Inlpected, and In combInIng It 
with a 8hleld or plate near one end for Indicating the price of the contentl. 

Improved EiectiDIf Apparatlla for Bottlell. 
William S. Ward, New York clty.-Tbls Inveutlon conslsl .• of a simply 

contrived foree pump, let Into a perfumery or other bottle or " eslel , wltb 
Its stem or pIston rod passIng througb the cork or .topper In sucb manner 
that by suddenly pushIng tbe rod down a small quantity of thc lIuld In tbe 
bottlc w\l\ be ejectc!I, preferably through tbe pl.ton rod made bollow for 
the PUrpOIC, constituting a .Implt. and convenIent contrivance for perfnm­
Ing tbe handkereblef and otberartloles, and calculnted to prevent tbc waste 
of perfume wblch takes place when the stopper Is removed. 

Improved Slidia. SDPPOrt lor Clothes LIDe •• 
1I1chaei Bubser, Jcrsey CIty, N. J.-Tbls Invention relatcs to an Improve. 

ment In the class of supporters for clothes line bolders conllatlng of a llot 
ted bar provided with one or morc pulleys, tbe lame being In practice 10 
applied that two lines pass through the Ilot. The Improvement conslstl In 
adapting tbe lupport hy dIviding or cuttlog through one of the sides to 
form a spring, wbereby It can be prelsed Inward. 

Improved Platlalf MachiDe. 
David R. Saunders, 1Iouston, TexsI.-Thls Invcntlon relates to a machIne 

for lIutlng or Crimping articles of ladles' apparel ; and con81sts, malnly, lt 
a. gage whIch 18 attaclled to the bed pIece, by means of which the width ot 
the lIuted part Is regulated. By the use of thc /Coge thc tlutes ln the artIcle 
are made to terminate In a straight line, and Ihc fl n t ed part may be located 
wberever It may be desired. The artIcle to be tlDted may be .pread over tbe 
bed, and the gsge adjn.ted thereon to govern tbe pOBltion of the roUer. 

Plow. 
JollD Love, CUlleta, Teus.-Tbll inventlon conllits In Mle mode of apply. 

Ing aeversl plow lronl to the same plow frame, 10 tbat tIley may be eonve -
nieDtly faltened and a<Uusted relatively to each other. 

© 1873 SCIENTIFIC AMERICAN, INC.



138 
"usinlSS and �trs.oual. 

The Clarle.fOr J"",""o,, under "'" MIJ4 u II II Line. 

Water Front, also Stores or Lots to Rent, 
Delancy St., E. River. Andrewl Bro., 414 Water St., N. Y, 

Vienna Exposition-A a-entleman (a native 
of Gennany), long a merchantln New York, wlshe. to 
represent .ome American Mannfactnrer at the VIenna 
ExposItion. 10 an American cltlzen,and Is familiar wIth 
thc English, Frencb, and German languages. Reqnlres 
no compenastlon, except penonal expen.es and .nch 
comml •• lon .ecnred, a. may be arranged for. Refen to 
prominent banken and merchants. Fnrther partlcnlan 
may be obtained by addre •• lng C. G. R., Box 1971, N. Y. 

Wanted-An experienced manufacturer of 
Door Lock. and light hardware, with ,10,000 Capital, to 
take charge of Shops. Edward Rowe,Jr.,Manslleld, OhIo. 

'Vanted-The address of the manufacturer 
of Cotton Gin Saw Sharpenen. P. Kyle, Tnskegee, Ala. 

Tin Ware Manufacturers should see the 
pat.nt Weighing Scoop. For Sale, or Worked on Roy. 
alty. D. H. Priest & Co., S Tremont Row, Bolton, Mall. 

The Amana Society, Homestead Post Office, 
Iowa Co., Iowa, generally cnltlvates from four to 1I\'e 
tbon.and acrel of grain. The SocIety Is In "'ant of a 
snpply of hone forko, capable of holdIng tbe .traw In 
loadlrllr, unloadIng, and stacking. Manufactnren of 
forka 11'111 plea.e addrelS aA abo\"e. 

Buy Gear's Improved "'onderflll Paneling 
Jllachlne, Boston, Mas •• 

Wanted-To negotiate with parties to man· 
nfactnre a Paten t Saah Balance and a CombIned Blind 
and Sbnt tcr Fastener, both composed of caet metall and 
sprIngs. Speclllcatlon. lent upon appllcatlon,a.dmodell 
fuml.hed to the contracting party. Addres8 H. D. Chance 
,'Ie. Son. LleWellyn, Pa .  

J.R.Abbe, Manchester,N.H., sells Bolt Vises. 
Send stamp' for beautifully illustrated eir· 

cular of La Dow . Balance Hay Rake, with traction Hay 
Tedder Attachment, to C. La Dow, So. Galway, :SO. Y. 

Stuffing boxes kept tight and free from 
friction by 'V. C. Selden'a lmproved Packing, 8){ Olh'er 
Street, Bo.ton, 1IIa.s. Send for clrcnlars, &c. 

Circlllul' Saw MilIs,with Lauc's Patent Sets; 
more than 1:100 In operation. Send for delcrlpth'e pam. 
phlet and price 118t. Lane, PItkin & Brock, �Iontpe. 
lIer, Vermont. 

We wish to correspond with I!ome party who 
IInderatandl bleaching and relinIng 0118 • .  Any one who 
can bleach a dark, mIxed Oil, so al to make It a clearmer· 
chantable artlcle,wll1 be well paId for doIng It, or for the 
proceso. Sample. lent on application to Lock Box U", 
Pawtucket, R. I. 

To Purchase-A lara-e amount of Second 
nand Machinery. Any panIes bavlng Engine Lathes, 
Iron Planers, Drill., &c., In large nnmben, who wIsh to 
dllpose of them cheap for cash, 11'111 lind a pnrcba.er On 
application to W. A. Jamel, Rocbe & Spencer, 2'i8 Sontb 
Canal Street, Chicago, III. 

For 8, 10, 12 & 15 horse Steam Engines, with 
LInk, cot·oll', and revenlng motion, addrell, for c1rcnlar, 
E. Weat, Lockport, N. Y. 

Tree Pruner" Ilnd Saw Mill Tools, improve. 
ment •• Send for clrenlan. G.A.Prescott,Sandy H[II, N.Y. 

Grindstones, founded 1810-Mitchell, Phila. 
Loc.omotive builders' a-rindstones, of suita­

ble grit and all alzes. J. E. Mfiehell, Philadelphia. 
A complete set of the SCIENTIFIC AMERICAN 

for Sale-4i volnmea, 1845 to 18'111. A1IO, 28 volnmell-from 
volnme .2, llWG, to "olome 18, 1869. All neatly bonnd. 
D. J . C olton, �� W .. lnut Street, Newark, N. J. 

Five different sizes of Gatling Guns are now 
mannfactured at Colt'a Armory, Hartford, Conn. The 
larger .Izcs have a range of over two miles. These arml 
are Indlapen8:\ble In modem warfare. 

The Berryman Manuf. Co. make a specialti. 
of tbe economy and asfety In working Steam BOllen. • 

B. DavIa & Co., Hartford, Conn. 
Indispensable to e",err Manufacturer and 

Machlr.llt.-Boston Jonmal of Commerce ; aend for a 
Ipeclmen cory. fS per year. 

Carpenters-For Sale, a Sash Factory, run 
by water power, at a lomber landIng, wIth a prolltable 
run of trade. For partleolan, addrell P. O. Box No. 2, 
Charle.town, Jell'enon County, West VIrginIa. 

Minin2', Wrecking, Pumpina-, Drainage, or 
Irrigatlngliaelllnery, ror IlAle or rent. Sile advertllement, 
Audrew'l Patent, Inalde rage. 

Needle and Clock Machinery of every de· 
Icrlptlon of the most Improved Stylel. Hendey lIro'., 
WolcottVille, Ct. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and DnraDlllty. Savel from ten to twenty per 
cent. Chalmen Spence Company, foot Ealt 9th St., New 
York-l202 N. 2d St., St. Lonlo ,  Mo. 

For best Prt.sses, Dies and Fruit Can Tools, 
BIIs8 &: Williams, 118 to 120 Plymonth St., Brooklyn, N.Y. 

A Suroerior Printing Telea-raph Instrument 
(the Seldeo Patent),for private anel lhort IInea-awarded 
the Flnt Premium (a Sliver Medal) at CIncInnatI Expo· 
oltlon, 1812, for " Best Telegraph In.tmment for private 
lltie "-18 olrered for .ale by the Mercht'a M'f'g and Con 
.trllctlon CO., !10 Broad St., New York. P. O. Box 88811. 

Iron Hoofing. Scott & Co., Cincinnati, Ohio. 
Shafting and Pulleys a specialty. Small or­

den IIl1ed on a. good tenns a. farge. D. Frllble ., Co., 
Xew Haven, Conn.  

P('ck':\ Patent Drop Pre�s. Milo Pcck &; Co., 
x ew JlIl\'en, Conn. 

Hydraulic Presses and Jacks, new and see­
ond hand. E. Lyon, 410 Grand Street, New York. 

Machinists-Price List of small Tools tree ; 
Gear Wheels for Models, Price LI.t free ; Chncko and 
Ilrlll8, Price Llat frec. Goodnow & Wlghtman, 28  Corn· 
hili, Bo.ton, Mals. 

Patent Gearing-Great Strength, Durable, 
Xolselcss, Cheap. J. Comly, 148 Ten Eyck St., William .. 
hurgh, N. Y. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
English Patent-The Proprietors of the 

. , . lIeald & Cisco Centrlfngal Pump" (triumphant at the 
recent ]o'aln), havIng theIr banda fnll at home, 11'111 lell 
t heir Patent for Great BritaIn, jnlt obtaIned. A great 
.,hanec for bnllne,. ln England. AddrelS Heald, Sleeo " 
Co., Baldwlnlvllle,N. Y. 

Buy Steam Pumps and Packing of Gear, 
Bo8ton, Mal •. 

Read the article on " The Macllinists," now �:::'l
fE��:::��
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Bolton Jonmal of Commerce. 

Dickinson's Patent Shaped Diamond Carbon 
Point. and Adjnatable Holder for drenlng emery wheell, 
grlndatone., etc. See Selentillc American, JUl)' 21 and 
Nov. 20, I869. 84 N .... u St., New York. 

You can't afford to go on cutting nuts and 
bolto wllhont a Grant m.chlne. PrI�" fIlS. Wl1c�' & 
Ru-eell, Grrl'nflnlt1, �f"'''I . 

American Boiler Powder, for certainty, safe­
ty,and cheapnell, " The Standard antl·lncmatant." Am. 
B. P. Co., Box m, PlttablU'g\l, ft. 

Williamson's Road Steamer and Steam Plow, 
wIth robber Ttrea.Addre81 D. D. Wllllamann, III Broad· 
way, N. Y., or Box 1808. 

For Steam Fire Engines,add1'e88 R. J. Gould, 
Newark, N. J. 

Iron Ore Crusher Jaws and Plates, Quarts 
Stamps, .tc., cast to order by Plttlbnrgh Steel Ca.tlng 
Company. All work warranted. 

Brown's Coalyard Quarry & Contractors' Ar.­
paratnl for holltlng and conveylngmaterlal by Iron cab e, 
W.D.AndrewI & Bro,414 Wl&terat.N. Y. 

Always right side up-The Olmsted Oiler, 
nlal'lll!d and Imllroved. Solil everywhere. 

For Solid W roua-ht·iron Beams, etc., see ad. 
\"ertlsement. Addrell1JDlon It on MIIII, Plttlbnr&h,Pa .. 
for lithograph, etc. 

The Berryman Heater and Regulator tor 
Steam Bollera-No one nllng Steam Bollen can allord to 
be wltbont them. I. B. Davll & Co. 

·Scale in Boilers. I will Remove and prevent 
Scale In any Steam Boller, or make no cbarge. Send for 
clrcnlar. Geo. W. Lord,Pblladelphla, POl. 

Gauges, for Locomotives, Steam, Vacuum, 
AIr, ana Teotlng pnrpo8e8-Tlme and Antomatlc Ro· 
cording Gangea-Englne Connten,Rate Gange.,and Telt 
PomPI. All klnda line bra .. work donc by The RecordIng 
Steam Gauge Company, 91 Liberty Street, New York, 

Traction Engines and Plows. Address W. 
H. H. Heydrlck, Chestnnt Hili, Phlladclphla. 

Boynton's Li2'htning Saws. The genuine 
t!IOO challenge. Will cnt live tlmel al fBlt al an ax. A 
Ilx foot Croll cut and bnck "11', t6. E. 111. Boynton, SO 
Beekman Street, New York, Sole Proprietor. 

Absolutely the best protection Nrainst J.<'ire 
-Babeock ExtIngullher. l! .  W. Farwell, 'Ilecretary, «ar 
Broadway, New York. 

Steel Castings " To Pattcrn," from ten Ibs. 
npward, can be forged and tempered. Addl'ell Colllni 
& Co., No. 212 Water St., N. Y. 

The Berryman Steam Trap excels all others. 
The beat Is alwaYI thc cheapcBl. Addreul I. B. Davll & 
Co., Hartford, Conn. 

1 .-0ur correspondent, T.'V. Bakewell, who 
addres.ea 110 on the Inbject of calculating Itrength �f 
bollen, refen to a letter of Profe •• or Henry npon the 
snbject. We alao have been Informed that SIr William 
FaIrbaIrn ha. fnmllhed Ii letter on the aame .ubject. 
We shonld like to be able to pnbll.h these lette .. , a. the 
opInIons of those gentlemen, when correctly preaented, 
are entitled to nnusual con81deratlon, and the fact of 
the ext.tence of skeptlclam In relation to the propo.l · 
tlon of our correspondent, on the part of nearly all well 
known englneen, "'11\ secnre for them unn.nal atten· 
tlon. 

2.-8. asks how to get sulphate of nickel 
and how to convert It Into a nlckel aolntlon ? 

I.-H. J. H. asks : How can I give a bril­
liant black IInllh to a qnantlty of "'Ire goodl, .nch al 
halr plnl P 

a.-F. C. would like to know how to temper 
a ateel screw driver, that has been pnt In the lire by mil' 
take. 

4.-A. T. Y. asks : Is there any preparation 
With whIch I can blow a bubble (8lmllar to a .oap bnbble) 
etrong enough to bear being knocked abont the room P 

5.-D. R. W. says : Can any one tell me of 
a procelS by whIch common pitch may be pnrilled for 
optical purpolel, .uch .. polishIng lenle. and apeenla ? 

6.-W. N. a�ks for a detailed description of 
the cnpola fnmace dellgned hy Henry Kriger, of Berlin, 
Gennany, menUoned In the SOIKNTIPIO AlBBIOAN a few 
monthl ago. 

'7.-D. asks : How can I color -extract of 
lemon a IIgbt yellow In mannfactnrlng It ? By mannfac· 
tnrlng It from 011 of lemon and alcobol, and exposIng It 
.to the IIgbt, It wtll fade nearly to white. 

8'""7T. N. says : 'Vhen a be\'el wheel is be· 
Ing geared wIth wooden cogs, what method Is adopted, 
....hen turnIng 011' the onter enda, to lind when the pIlCh 
cIrcle ta of the proper diameter ? 

9.-S. D. P. Jr., says : How can I make a 
cheap coloring material to apply to paper or board, a 
IOrt of Ilzlng ; also a cheap· vamJah for the .. me? For 
vaml.h I have nsed alcohol and Ibellac, bnt It Is too 
costly. 

10.-H. asks if there is any way to make a 
fonntaln somethIng on the principle 01 Hero's, a. ex· 
plalned In the Ichool bookl on phllotfophy. " I  wIsh one 
to set on a table fordecoratlon,and Hero's 11'111 not throw 
a stream blgh enongh." 

. 1 1 .-S. asks : Which is the most probably 
troe and bClt eltabll.hed theory In· regard to the polar 
attractlon, lts canles,etc.? 18 the Idea that the atmo · 
Iphere, acting a. a prism, condenael all the vIolet light 
of the Ipectrom at the poles and thereby magnetlzeo 
them, at all reasoDable ? 

12.-C. A. S. sa.ys : Given a cylinder of the 
Internal capacity of 1,000 cnblc feet : If I force ordinary 
illuminating g8. lnto It to a prellnre of forty ponndl to 
the 8qnare Inch, how DIlIny cnble feet of gal 11'111 It con · 
taln? In other weirdo, If I had taken tile gao through an 
ordInary meter, how many feet wonld the meter ha\'e 
reglBtered ? Can you give a rolc for IIndlng the number 
of feet at any preHsnre ? 

13.-..T. E. G. says: In youl' illsuc of February 
yon an.wer toU. W. D.'s qnestlon " will a wagon be as 
easily drawn by a long as by a Ihort rope" that there Is 
ao dlllerence. Now ijuppo@e I recehc a dray load of 
each, rope and 8ull8r, which must he drayed np a long 
hili. Tbe draymati load. the Ingar on the wagon, then 
attachea the team to one end of the rope and the wagoa 
to the other ; can he hanl my two loads of gooda at one 
time ? Will I get the rope and .ngsr hanled for the price 
of hanllng the Bugur, accordIng to yonr an.wer ? 

14.-D. H. S., Jr., lIays : Most of the wheat 
prodoced here 10 generally of good quality, bnt contains 
considerable Imut. In macy caael thIs Infection ha. 
been avoided by Bteeplng the .eed graIn for 2' 110nn In 
a lolntlon of blue vItriol. For eight buahels of seed 
about one ponnd of the copper .. 1t II used with enough 
water to cover the graIn. AI a preventive, tl1ll oeldom 
faUo. Can any of )'onr readera tell ns how to remove 
tbe smell and ta.te of Imnt, by a method practIcable 
with conllderable qnantltles of wheat ? We han heard 
that qDlckltme I. uaed. II tbat the belt deodorizer, and 
If 80, In what proportIons and how onght It to be ap· 
plied ? we ha,.e :mAchlner!' "'hlch remove. All vlolb1e 
"ml1t.  

H. M. says : In view of the fact that lill'ht 
wtll preserve the original color of white paInt Inllae a 
bonae, wblle It. exclnllon will tnm It a deep yellow, we 
.. ko yon for a .olutlon. An.wer: The actIon of light II 
to bleach all colon whIch are not of IIxedmlneral orlgln. 
White lead beIng already whIte remalu8 Unall'ectedln the 
IIgbt, bnt In the dark It gradnally abaorbs Inlphnr from 
coal gao or other lonrcel In a room and tnm. black. 
ZInc whIte 18 not .0 readily changed In color, 

D. B. asks : Would the sulphuric acid in 
p\a.lter applied In any qnantlty liberate pho.phoro. where 
It II combIned with Iron In the loll ? Where and at what 
price can Freaenlnl' " ChemIcal Analysl." be had ? An· 
Iwer: Snlphnrlc acId In combInatIon wIth lime In pla.ter 
cannot ·lIberate pho.phorol. Free Inlphnrlc acId de· 
compoae. phoaphatel and 10 employed for that pnrpose. 
Wiley and Son,N ew York, are the pnbllshen of J ohu80n '. 
translaUon of Fre.enlnl' " ChemIcal Analysis." 

C. J. K. asks : What chemicals will keep 
water al near .. pOI.lble to freezIng poInt wlthont golng 
mnch below It ? What work on cbemlltry wonld give 
me the mOlt Instmctlons on freezing and thawtng? An. 
Iwer : Ice 1I0atlng In water II the only " chemical" that 
11'111 keep thc water a. nearal pusslble to freezing. When 
that melt., the water 11'111 aasume the temperatnre of the 
room In whIch It II placed. Good books on cheml8try 
have bl'en wrltt�n by Towne, Barker, and Eliot And 
Slor.r. 

J. W. B. u�kll : How long will lllllllllll bonl's, 
the sknll for Instance, preaen'c their form In the open 
aIr, or bnrled In molat eartb ? Answer : Thc preclle 
time cannot be otated. Human 8knll. hnc been found 
In caveo a8aoclated with the boneK of extinct animal., In 
such a way us would IndIcate un alltlqnlty of manv 
thonoand year.. The aknlla In the cAtacomh. of Home 
are known to be \'ery ancIent. 

C. T. S. sn�'s : I haye 1\ fine BClI le,  encloscd 
In a glass case. WlIat ohAlI I place In the ease to absorb 
the molltnre, to pre\'('nl the ateel part. from ro.tlng ? 
Can yon tell Ole the cheapeat w�y of makIng sulphnr08a 
.... In large qnantltlea, and what wonld be the be.t man· 
ner of keepIng It, and how long does It remaIn In lit con. 
dltlon to nle as pnre gas ? Wonld a bladder or India 
robber bag anSwer for a gage, attached to the \'essel In 
'whlcb the gaa Is stored, to Indicate what qnantlty was 
alwayo on hand ? An.wer : To pre\"ent cbemleal halanc· 
el from matIng, pnt a Inmp of qnlck lime In the box con. 
talnlng the Instrnmellt, In a sancer. It 11'111 absorb thc 
motatnre and IInAlly swell np and become 81r olaked ; It 
mnlt then be relles·ed. We give elsewhere a proeesl for 
the mannfactnre of snlphul llu. acld on a large scale. It 
II dllllcnlt to Itore I: 111 ftnythlng bnt glas. vessels. 

P. M. asks : 'Vhat is the rule for findinll' 
tile BIg of a belt, p •• slng o\,er two pnlleya, wIth therr 
centen aay 100 feet apart ? The belt Is to atand on the 
rake, (he center of the npper pnlley beIng 10 feet ont of 
plumb wIth the center of the lower one. The 10werpo11ey 
11 2 feet and the npper one, 4 feet diameter. The belt I. of 
fonr ply robber, and 22lnchel wIde and tightened In work. 
Ing order. In lome calea lt II Important that thl. shonld 
be known. The late lamented, long·wlnded RankIne, 
givea tbe role, bnt the hleroglyphlcl ln whIch It Is glvcn 
areall Greek to me. Now I have a pretty fair knowledge 
of theoretical and practical geometry and arithmetic, 
and Irllh, Engll.h and French, bnt I am pnzzled with 
nearly everythIng In Ranklne'l works. Answer : The 
nla referred to may be tran.lated thnl : DIvide the 
lIla&re of tbe dlltance between centers by eight  time. 
th,t length of belt whlcb wonld give, by Its weight, a 
ltialn eqnal to the tenllon on the belt, and the qnotlent 
wtll be the dellectlon below the Itralght line JoinIng the 
centen of the two snrfaee. carrying the bolt. If onr 
readen de.lre to aecomplllh mnch In mechanlcl, and to 
avoId the tronble. of onr correapondent, they "'111 lind It 
well worth theIr while to devote a good share of lelAure 
time to mathematltl and the prlnfllple. of natnral phI. 
lo.ophy. They wonld a110 be better prepared tben to 
apprecIate the labon of Profelaor RankIne, who has 
earned a IplendlCl fame by pnnnlng jn.t Inch a conne. 

W. H. G. is making a toy engine and boiler 
and laYI : The aloe of boiler la Sx5 lnchea ; It IA made of 
tin ; nOW wonld I gaIn anything by IIxlng S or 4 half Inch 
tin tnbel or linea In the bottom of boiler fonr Inches 
long, or II a common lIat bottom better ? The tnbeeare to 
be cloled at One end. How wonld aIr work, pumped Into 
a boiler at bottom or top (In Iteam space) or 11'111 It not 
work at all ? Howmnch doea alrexpand ? Anawer : The 
propoled tnbel 11'111 be likely to Increase the power of 
tbe boiler a. they Inereale the heating enrface. Tnbeo 
clooed at one end are sometlmea naed, and where the 
lire I. not forced, do well. If the lire la forced, they are 
defective In not allowing frce cIrculation of water. In· 
troduclng air In .0 .mall an apparatnl wonld prohably 
not pay for the trouble In\·olved. Look In a recent num· 
ber of the BcIlINTIPIC AJlIIBICAN for an.wer to lalt qnes· 
tlon. We bope to be able to belp thousand. of oth�rs 
among onr young readen al ,,'e have aIded W. H. (I. 

J. l\lcC. says : How can I measure a coal 
barge according to the government measnro,menl ? The 
barge Is 124 feet long, 24 feet wIde and 3 feet (Ieep. An· 
Iwer : The tnnnage of a barge 10 legslly measnred by 
mnltlplylng the length, breadtb and deptll together, to 
ohtaln the cnblc feet of contents, and dividIng by one 
hnndred to obtILln the burden In tnnA (tnnnage law of 
U. S. I885 ;  " open ve.sels." ) for registry. Thn8, a barge 
124 feet long, :u feet "'Ide and � feet deep wonld regllter 
14<1"SO tnn.. Such a barge wonld carry, of " dead weIght," 
abont 400 tono, If loaded do,,'n to tbe water'. edge. It 
would ba\'e storage capacity for about 300 tunA of Cannel· 
ton coal, or for, oa,., 8,400 bush.ls. 

A. B. S. says : I wish to use exhaust steam 
for beatlnlt or for boiling watcr. Can I Immel'lle the end 
Of cxhanlt pIpe In ,,'ater wIthout an)' \'ery great detrl· 
ment to power of engine ? The lenglh of the exllanst 
pIpe II SO feet. Anower : For each two feet of depth of 
water, above tbe opening of the exhau.t pIpe, the engine 
11'111 be snbjeeted to an Increase (\f one pound hack pre�· 
snr •• 

A. G. K. says : I have a boiler with a inch 
IIU81, which doeo not make Iteam as faIt as I would like • 

Do yon know of any objectlou to pnttlng In 1){ or 2 Inch 
IInel between thOle that are In ? Anlwer : The most .e· 
rlonl defect of the tubnlar boller, al freqnently con· 
Itrocted, arl.el from the endeavor of tbe bnllder to In· 
creaoe Ito power by croWding too many tnbel lnto It, and 
thna checkIng the clrcnlatlon of WAter. It often hap. 
penl that remo"lng tubeo t. foun.1 10 In�re •• e the 
IteamIng capacity of a boiler. We should doubt If tbe 
Introdnctlon of addltlonal l� Inch or 2 Inch tnbes Into a 
boiler fitted wIth B lnch tUbel wonld aft'ord advantageo 
commenonrate with the rlak, whIch It mlgbt prOlluce, of 
bnrDIng IOm8 of the tnbea, even If It werc to .1Ightly 
In" ...... � the otCl\mlog "R".�ftr.  

[MARCH I, 1 873. 
J. H. P. sayS : Will you let us know if there 

II any patent mdhod of turning an enclne 011 from tbe 
center wltbont the nee of a tackle ? Pleale write what 
wonld be the COlt of lncb a patent. Anlwer : Many dc· 
vlcee are In use, bnt we know of nO purch .. able patent 
whlcb coven one generally adopted. 

NOVELTY GLASS CUTTER.-Letters of en· 
qnlry for tbll artlcle come to ns from all dlrectionA. We 
know nothIng of It, or who aelll It. 

E. M. B. says : I wa.nt to know the simplest 
and anrelt manner of pnttlng np long IInel ot shaft· 
Ing correctly ; al.o, commencIng at the engine, how 
to calcnlate the Ipeed of pnlleyo of varlonl alzel. Ma. 
chInes come from the maker wtth a driver pnlley of a 
certaIn Ilze, marked to ron 10 manyrevolntlona permln­
nte. I want to know bow to calenlate the llze of pulley 
on maIn Ihaft by which tbe machlnel Ihall be ron. I 
anpPllH the Ipeed of maIn abaft mUlt be known. How 
can I lind ont that ? Anlwer : Dnb 011 the nnder sldeA of 
the beams to which the hangen are to be attached, or 
pack them np, until a stretched cord, or lIghting along 
their line, ahows them to be accnrately In line. Put ul' 
the hangen In theIr plAee., and agaIn try whether til., 
center line of bearings I, a straight and le\"el line, ad· 
jnltlng an,. that are fonnd out of place. FInally pnt up 
the Ihaftlng and ..,t np the conpllnga. The belt maker. 
nae Iwlvel bearings that 11'111 adjnat themselves to any 
IlIgbt deviation from line, and the conpllngs are madc 
wtth an eye to the asme contingency. The lpeed of 
Ihaftlng 10, to oome extent, detenllined by the character 
of tbe work drh·en. For heavy work a speed of ISO rev 
olutlono R mlnnte 10 common, and for light work the 
Ipeed rI.e8 often to 300, or e,'cn hIgher. The tendency I. 
contlnnally to Illgher opeedo, In conleqnence of the fact 
that II allowa the nle of lighter belta and pnlleya. Til., 
olze of drl,'cr pulley 10 determlne(1 by mnltlplylng th� 
dlam�tcrof the driven pnlley by tbe fraction obtained by 
dIvidIng the spced of the driving line of sbaftlng by tha t. 
of tbe driven .haft. 

"'. S. B. The u�e &f the common scwill� 
machIne treadle la not prodnctlve of special II1n es. or 
dl.comfort If Intclllgently nled. But there several fonn, 
of Improved treadle. that are claimed to have advanta· 
gel, and the,. are on sale In yonr city of Boston. Yon 
will there also lind, donbtlels, sewlngmachlne8 opernlt'd 
by springs, wlthont treadle. Iu this city you may pro­
curc .ewlng machines whIch aN opera ted by eleel1 lclty . 
If you wllb for devices not ad\"ertlsed In our colnmn_, 
you mIght Insert a few IIncI under " Bnllnelo and Per· 
Bonal." 

J. H. asks how much space there should be 
between pIston and cylinder bead of an engine with an 
8 1neb ploton and 18 Inch stroite. Answer : The space 
betwcen platon and cylinder head. when tile fOrDlfr 18 at 
either end of Itroke, ahould be as little a. pOlSlble where 
economy Is aImed at. In a direct acting engine ot the 
.Ize glven, a clearance of One elghtb Inch at tbe backen(1 
and three eighths at tbe forward head I. a faIr allowance 
wllh those wbose workmanship I. lint CI.II. Ports arc 
made of from one tenth to one twentieth the pl. ton area, 
belllg given the greater proportional area for high opeed. 
of piston. Clearanee, lncludlng .paee In steam pas.ages 
of cylinder hal, In mre caoe., been rednced to � per cent 
of the cylinder capacltr. In good englnee, 3 per cent 
II a nsnal figure. 

'V. H. M. Mays : Is there any rule for esti­
mating the tblcknell of material requIred to be nsed In 
eonltructlng cyllnden of certain dlameten to wlth.tand 
certain prellnrel ? Of what kind of material and how 
heavy ahonld a cylinder 18 1nchel dIameter by 9 feet In 
length be to wltbltand Internal prellnrel of 18 and 2t 
ponnda per aqnare Inch respectively ? Docs the length 
ell'ec' the otrength of the cylinder ? How do copper and 
hraA8 compare with iron for thl8 purpo.e ? Wonld th� 
.ame cylinder wlthltand the .ame pre.snre externally ? 
Anlwer : Any work on the Itrength of materials will 
give the desired InformatIon. We gave a lilt of snch 
works at page 106 of onr cnrrent volnme. A cylinder of 
eheet Iron, with lingle riveted jolnta, 18 1nchrs In dlam. 
eter and S feet long, would be made 'If abont No. � or 24 
Iron, measnred by wIre gage, If Intended to bear .. tely a 
pressure of 18 ponnd., and of No. 20 or 21 for a preo.nre 
of 24 pounda. The length doe. not all'ect the power of 
reslltlng Internal pres.nre, bnt It does Inllnenee gr�atl�· 
the power of rellotlng collapse. Copper and bral. eyl. 
Inde ... , with JOints perfectly made with hardsolder, ha" e 
a .trength abont equal to Alngle rl\'eted Iron cyllnden. 
but the JOints are rather more luel .. tlc. Copper and 
brBls are weaker than good Iron. ExpendIng a small 
amonnt of money In standard book. 11'111 often save, In 
caee. llke this, consIderable outlay In experiments whlell 
may h8\"e been already made wIth far greater accl1raey 
and completeness by others. Thc lint .tep to be taken, 
before commencing .xperlmental research, I. a1wa)"s to 
aeeertain what haa already been done by othcn. 

B. l!Ia�'8 : A friend thinks the small l'tenlllf'rs 
plying on the Thamea (England) submIt to the u8eleso 
cost and complexity of hnlng the wheel. eon8tructed 
for \'ertl�al po.ltlou of the paddles. Answ.r : Some, 
not al1, of the .teamen allnded to hne featberlng pad· 
die., Hnd gain In .. peed b�' the Hdopllon of that system. 

T. X. lI�ks : "'ill thc rl'J>ort� of thc Patent 
omco, "'hleh are to be printed every month, be for aslt· 
In the book store.? If not, \\'hcre can the), he got , and 
what Is the price ? An.wer : The pnbl1catlon referr.d 1 '1 
br our eorreopondent 10 the Qfl/c/a/ Gaz," e of thp Patpnt 
OIIIee, Issued weekly. It call ollly be obtained at  Ii  ...  
Patent Omee, WashIngton, 0. c.  ;.Inboerlptlon.  fl: I"'r 
annum. 

F. A. S. asktl : "'ill  you tel l me h"w t o  
make " Coumarin"? It '8 prepared from "a,,'eet l"erua l "  
gro81 (1IIItllo�a/lt11lm odOl"/f11l7ll ) a n d  Is noed for !ri"lnll 
stronger aroma to other flower e •• ences. _\n ... ·er : ent 
up the herb, all(1 macerat. ln hot alcohol ; straIn throngh 
cloth, and dl.t11 011' the grcater part of the spIrit. Th� 
.Irop), residue depoolts, on standing, erY8tais of conm.· 
rln, whIch must be purilled from fat 011 h)' pr.',,,rr. n .. ,1 
then crylt.mzed from hot water. 

A. C. sayll : Enclosed plcn�c find I'peei lll t ' l l  
of ore, of whIch I would like to h8\". the name and valt ... . 
Anawcr : It 10 not an ore, bnt a nriety of hombl( ntl�. 

G. S. Y. tlend!l a minet'al tlp('cimen and Ih,k� 
onr opinion o f  Its quality. Answer : If t h c  article Is 8_ 
homogeneons al tbe fragment .ent, I t  will nndoubtedl� 
prove an excellcnt IIre-olay. Bnt " tl')'lng," on a 1.r!!',· 
ocale, " I. the naked truth." 

L. C. M. has read our article on pickle�, vuh. 
IIlhed on page 145 of Volnme XXVII., and would l ike to 
know 11011' to make bright grecn pIckle., frec from <n.· 
plelon of copper and .nlphnrlc acId. He ask. for a de.· 
crlllllon of the method produced In mallnfactorlc •.  
Allswer : In a pickling establllhment of wldc renown 
the boiling Is done In copper v_ell, thickly coated In· 
teroally with .lIver, and a very Itrong mall vlnegsr, pre· 
pared for thp purpose, I. nAed. The pIckle. are perfect· 
Iy whole80mc and pllre, bnt they hne not the bright 
green color, for whIch IIl&ny fooll.h people sacrifice t h e  

qUIlItt�· anll l(1'nnluene.' of  what  th.y rat .  
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MARCH I ,  I �73.] 
J. G. B. says : On January 2, I sent you eight 

sma1l rough Itonel, requelt"'g you to Inlonn me what 
they .re, and their value. H you have received them, 
aud No. 8 or No. 8 lu dlamond, I would like tO le1l them, 
If you would he .0 kind a. to .end them to B diamond 
dealer lu New York and take out f200 for your trouble, 
lending me therelt byezpre ... Anawer : J. G. B.'o quartz. 
dlamonda are at hll own dllposal. 

J. S. and D. P. N. say : A., B.,  and C. wish 
to carry .  Itlck of tImber. 12 feet loug .n d 12lncbel Iq uare. 
A.  and B • •  re In fr6nt with a hand .plke. and C. brings up 
the re.r end .Ione. Where Ihould A. and B .  be under the 
log. 10 th.t eaell man will have an equal Ih.re of Ihe 
weight ? Answer : 3 feet from the end of the bar op· 
pellte to C. 

hence. although a .taudlns baldnce would be obt.lned . 
It would not gI ... e a running balance." Let UI try It : 
F=2liOX(8XS'1418XO'+16r'rXS=81i2 pound&. Juat the 
lame. Instead of double. and because It Is JUlt the same. 
It '11'111 of course gI ... e • pertect running balance. as well 
.1 a .tand\ni balance. It II thus .hown that. In thi. In· 
ltance • • • tandlng b.lance .nd a runnlulII balance .re 
secured by tne same condition •• without reprd to the 
�I' tllta. And thil is equally true In a1l cale •• as m.y be 
shown In aoy C&Be by applying the 'formula a • •  bo ... e. or 
It may be proved algebraIcally In geueral. Thl. conclu· 
lion· I. of course baled upon the .uppo.ltlou that no 
" couple" ll produced by wh.t I may ca1l . diagonal bal· 
ance. Anlwer : The erroneous c.lcul.tlon here correct· 
cd and the deductions therefrom have been poInted out 
and the proPer It.tementof the 1.'11'1 ofc.nlrlfugalfo�.e 
bas .Ire.dy been given at p.ge 81 and In an earlier 18.ne 
of the BctIllfTIPlo AlaJlIOAN. No better proof tbat oor 
paper bas a clrculatlou among the mo.t Intelligent of 
reader. thnn the fa,t Ihat tbll problem has .ttracled 
luch prompt attenUon. and hal elicited 10 many accu· 
rale Ilatementl of Iho principle I Involved. coulll pos.l. 
bly be o1rered. 

S. R. K. says : I have a lIDlall lead pipe lend· 
ng dowu from a tank In the .econd ItOry of my bon.e 
uto the cellar. to feed the water pan of my furnace. The 

lower end of the pipe I. 10 mucb lu r.ontact with the fur. 
nace that the water there II • good deal heBted. Will 
thll heated water rI.e. and cold w.ter from the t.nk pal. 
down. In the lame pipe ? It thl. pipe doe. not p ••• down 
from the tank to the furnace b)' a regular descent. but 
l·uus for some dlotance horlzonta1ly. ,,·lth se,'eral small . J. O;. says :  Seeing, in yo ur ' paper for .Jl\nu· 
rlscs and falls In the horizontal part . will that pre"ent ary 8 • •  drawing of a "  perpetual m3ttOn," I will atate 
the clrcul.tlon of hot  wa ter up alUl ,'old WIler down. In th.t I made one. on the same principle bul dlll"erent In 
the ""nle pipe ? An.wer : Tbe circulation of w.ter In con.tructlon, .e ... eral ye.rs Iince. I do not believe In 
the manner described cannot occur wbere the pipe un. perpetu.1 motion. bnt I thought I couhl gain more 
duill tes as .npposed. and In a atralght pipe of a small dl· 
IUlleter, 88 we preaume thIs to be, Buch clrcnlaUon could I 

only take place very slowly Indeed. A very moderate ' 
downward current would. we suspect. ell"ectually prevent . 
tbe a.cent of tbc warm ,,·at er. In a large pipe le.dlng 
directly from top 10 bot tom.B circulation woulcl undoub t ·  . 
.,tlly be likely to take place. the warm water being ' 
; l 1sl'18Ced by the hcn,'ler cold water. the latter settling i 
li t 1 1 , ·, bottom. the former rising to the top. . 

ilUw,· r  I Icoll I .honld 1I0e.  I founrl t1to t thr power plned 
III golug ,Iown one Hlele wa. used In golllg up the other 
side . 

J. H. E. slly� : Hel'e arc t \\'o of �'ollr lIubscri· 
hers and tbree or four othero. 111 trouble about the \·eloe· 
It)' of failing bodle.. Some would h.,-e It that I.rge and 
small , .. Ill fall through tbe s.me space In the .ame l ime. 
,,·! thollt regard to tbe reslstsoce rof Ihe element they 
p •• � throllgh. air or water. and the)' t . .... P.rkerfor thelr 
all ihorll),. The other. admit thl. a l l .  1l . . . . .  "·t1c"lIy. ln 

(' , 'V. K. HUYS : Imagine a body moving in 
une direction. then Its course to be suddenly changed 
11\0°.  returning. In the .. me line It proceeded In . from the 
polut of re ... erslon. What I wloh to know Is whcther a 
reciprocating body must nece •• arlly atop whell it ch.nges 
i t .  dlrectlou ; for lu stance.  a plslou heatl 111 an onKlne ? 
10 It  • self evident fact that It mu.1 .top before return· 
Ing • .or II the follo ... lng reasonlug cosent • •  nd a proof to 
the contrary ? From A �o B.  two polntR of concelv.ble 
cllstance .part. are projected t ... o bodies. C and D (ooe 
hod)" from each point. towards the other) with aumclent 
force to c.rry them through the lutervehlns Ipace be· 
t ween A and B. C weighs ten tlmel u much al D. They 
meet between the POlntl. both rullDlq·ln the same line. 
As a natural consequence both bodies are fouud ncar B 
as C. haying thc prepondcrauce. would convey D back· 
ward. Now according to tbe law of the Inertia of mat· 
ter. C could not ha,.. .tollped Intennedillcl)" If found 
lit B. Then did D stop when It  changed Its direction "0" 111111 1 . But thcy say that there 10 difference In pa.alng 
when met by C ?  Ana .. er : It matters little p nu.t lcall r Ih" u lIl<lI the atmoephere. O Il C\ morc through ",ater. ln 
\Vhether It I. conaldered that .  body. "'hose dlrectlou i .. i ["\'H" o[ the large bodies. o wing 10 I·he rcslstauc�. TheRe 
re,..raed, slops during an Inllnlte.lm.1 sp.ce of time , or i Idot I .ke Com"tock for their Rnthorltr. We .. onld like 
does not ItOP at all. The que.tlon II too nearly a mct •. , to hne yon .ettle the question. Ano"'er : The ab.tract 
phy�lcal on.. In the case gI,·en. au Indent.tlon would law" of falJlng bodies ba,.. beeu detennlned wltb'pertect 
be produced In the one or thc other. or both bodies. C accoracy, both by experiment and by logical deduction 
and D. and. so far .. the argument Is b •• ed upon natural I from knowu condition.. WhCll the failing body I. uolu· 
facu, It I. not couclull\'" D I!Ilght be brought to .. stop lIuenced by forces ulher than th.t of gravitation. "'ben 
wblle Indenting C ancl then take up It. reversed move. failing freely as If lu . pertect vacnom. the ,·eloclty.p!l 
ment. llnally mo"lnlll backw.rd "'lIh C. Tbls II one of b. predicted with pertect certalnty and precllloL ...... 
lUauy examplcs. freqnently prcsr.nted, In whkh an argu. t b:s fact. It result I that a.trouomy. lta calcul.tlon III •• 
men l is b.se,1 on fal�e premloes. baoed upon these well establl.hed prlnclplJls. II U IDIIIlt 

• T' ' . . SCience •• nd that astronomers determine tile motli\I -f 
A. L. asks . " Ill an ordinal) local tdegraph the ,beavenlt bodle •• calculate tbe pert ............. b"ltery make pl.tlnum ... Jre re<I bel, ; •• d lf  '0. how eft duced by tlleiy mut.l atl1'tittlonl au,1 eve. dll!CV'9'll\lNll' I .ttach l! ? How can l make . galvanic blttery out 01 did Le\'errler and AcJama, . n.,,· �Iembet of the oolu the same . The telegraph battery Is composed of two syatem whose cHstaoce 1 • •  0 great ••• deoplt" l I s  tremen.· �Ials J.rs. copper. zinc • •  ud blue vitriol. An.,.,er : Wby doua magult ,,"e to ha"e be.n prel'iously undelected not ilIlconnect the local bat tery and try the experiment ? b\' th� telescope.' In all f.mlllar examplea of Ihe elecl If you lind that t .. o cups "'on't nn''''cr, try 1II0re nntll . 

'011 accomplish the reslll t .  : o f  tbe force o f  gra,·l\atloll. however, w e  IInd l h.e 1U0tlon ) i of bodle •• moving under Its Inllllence. to be allected hy 
J. C. (' .  sellll:! a s pet'illleu llf Iloilel' sen Ie alltl the .ctlon of other and retarding forces, a. the reslsl.nceo 

uo why I t  I. so hsrd. " I  had It  lu a bottle of 011 of )·!t· of tbe air alid of friction. In any gI ... en case. when these 
rlul for 1I,'e hours. but It would not dlsoolve. We IIle resisting force. can be exactly d,termlned. ln magultude 
.bout t .. o hnndred barrels of water per tweh'e hours. lind direction. the .motlon 'Jf the bodies can stili be de. 
h"lf of which I. sulphur spring and the rest surfacc tennlued precisely. In some cases, as that In which the 
water. the large.t portlQn of which ruu. througb se wers ,lr reslllta the 1ll0Uon of a body mo ... lns wltb very great 
Accumulating all kinds uf IIlth (humau deposits) whlcb ".locltY. 1t Is dlmcnlt.  or e'fOll Imposllble. to c.lculale 
makes the "'�ter In boiler. foam very hadly • • o much so the res\lltaut.motlon "'lth "sactnesl. ln the present Itate 
.that the engine. suck It up lI\'e feet and Into tile .ylln· of ollr mathematlc.l . knowledg<:. Where no rellstlng 
ders ; but It doe. not make the pistons pOllnd like some forces oCcur. the velocll)' of any f.lllng body can be deter. 
water does . .1 bove put . In surface cocks 1 0 draw the mined by tbe follow ing rul. :  llultlply the hlght. ln feet. foam (III". but tbey clog np wlth mud ln two or three days. from which the' body h •• fallen by 64� and eztracl Ihe 
This acale formed on the boilers before I took cliarge of square root of the product.  Tbe re.ult II the \'Cloclty 
them. two years .go. and I have tried nearly every tiling acquired. measured In feet pelr second. Or. mnltlply the 
that will loo.en sc.le. with no ell"ect. About nine time. In seconds, ib. t  Ihe body occuplel lu falling by S2!. months ago. the linn put In a heater and IIlter, hy .nd the product . gtves the "eloclty acquired. For all which I can get the water 00 hoI a. to require a �mall ca.es other th.n .tI,.t. J .. st "upposed, the velocity '11'111 be Itream of cold w�ter to condeno. ·  the Rle.m lu the feed modilled to an eztent which will vary with each In. water. ao th.t a N o . 8 Cameron pump wm force It Into dlvldual c.se. Genera1ly. lt m.r 00 atated that failing the boilers. Therc t. not much lIew sc.I .· forming. but bodlos of rqual size but dlll"ering denaltlel will f.1I the ol.1 acale remaills n. fR s t  tu I llc llue ", �,·.'r. We b.,.e tb 0 h .u · real sting medium with dI1renng veloclllel. hammered d. m ud. 011 0. WC' r l lulc\. hut I h .· h · · I 1 ". "re 10 In �o�sequ�nce of the fact that the lighter m.tefl.1I �ullt that It I. Ilard to u.- a hammer. Tbey . re four feet oll'Dr eater ezteut of lurtace to the reslltance of the .;" diameter. twen ty·elglll feet long, with 2 t weh'c and 2 air orc:,ther opposing lIuld. and. therefore. were retar� ,htrteen Inch lilies In each • . We 1)10'11' Ollt e,'er)' " " 0 ed to a gre.ter eztent than are the deuler aubst.neeo • .... eek •• and lIud the mild drum full of mnd. \'ery black Where bodle. of Ilmllar DlSterl.l. but of dIIl'erent 1Izea. �nd tbill. We IIlter through h.y packed tight.  I han are allowed, to.  f.1I throup • reslotlng medium. the .. rled everything ezcept tal<lng the lIuel out of tile holl· larger .. lIJ fall mo.t rapidly for . somewh.t 1Im11 .. rea. .rs. and a oteel .quare linked chain to tske scale oil'. un. As an illultratlon, . ophere of two Incheo dI.lIleter An.wer : The boiler Incrustation 18 aulphat" of lime or contains eight tlmel as much m.tter as does a sphere of gypsum. discolored with aome organic m.tter. Onl.te tbe same material an Inch In dI.meter. hut It ooly hu �f buyta I. sometime. sold to purify w.ter. bllt II too four tlmes .s much .urtace • •  nd four time. the cro .. �"penslve for use on • large Icale. If tile ,,'ater could be oectlon of the smaller ball. It therefore Is le.1 retarded �ltered througll altemate layers of grnel .nd charcoal, .nd "'IIJ be fonnd to re.ch the limit of Ita fall 1Irat. In .t wonld help. When yon are obliged to u •• snch dirty the air this dUference la aeldom noU"",ble ; In the .... ter 

· .. ·.ter. tbe beat .... y Is to blo .... oll"m ore freq u""t1y. other· It IB more frequently observed aud It Is for . I1mIIar 
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F. I. suys : I have hePIl reuding the lectul'es C H D '  T h '---> of Profe .. or Tyndall In yonr ,·alu.ble p.per .nd dm ... ery · . . says, In answer to . W 0 RSa..,.. 
uch uzzIetl regardln his ezpl.natlon of ' th I _ how to construct a larlng ve .. el. Inch ao a hopper : 1'IIr. m .  p g e comp e i. Draw a sqllllre a b c  d. the Ilze of hopper.,.t t� top mcntary colors. I "eretofore understood tb.t tbe mlz· mlnUll the demed .Ize of hole to be I",t at tile bottoJll, tore of two prtm.ryCjllol'd '11''' the complementary of t:le til 4Ta the .... �nal llne • . b e d ' tIIen lIIeUoNo "" third. The Prof_or sa,.o that the miiture of lhe yello... en 'II' .....,v c . . . 

Bnd blue ray producel wbite Jliht ; If .0. I would be very e the depth of hopper: from theuee draw tile 1IU f "  
&lad t o  know 1I'lIet Sa the use of the red ray . a  • compo. . )  
nent part of  the IIJumln.tIng power of tile sun or any 
other white light. Anlwer : ProfesBor Tyudall showed 
by e>:pertment thaI the yellow and bloe raYI of Ihe Inn 
when COl\lblned produced white light, but be ezpre .. ly 
stated that the same result did not follow when yellow 
and blue pigments are mlzed. It 'II'U to IIInltra te Ihla ' 
dlll"erence that he Introduced the expertment. 

O. A. B. sayS : In your article on balancing 
machinery. on p.ge 88 of the current volume. yon give . 
fonnuJa. and proceed to compute the centrlfupl force 
of . cranll:, welsht I!OO ponnda, ... lth Its center of aravlty 
revolvlug In .  circle of four feet In dlameter • •  t the rate 
of IIfty revolutions per minute. Correctln • •  clerical 
error, yon wooldhave : eentrllbpl AIroe=1iOO(4xS'1418X,)2 
+(18,,,X.)=8Ii2 pounda. A few llnee belowyou .. y :  "W. 
It attempted to ell"ect . balance bY' a piece placed oppollte. 
at • douhle distance. but of half the weight. the counter. 
bAlaAeo would un " double ceutrlf1lga! force. ud 

whiCh will give the !ell8lh of corner post. fo fonn the 
sqllllre. Fig. 2. ta"e the lInel e f and f d <!'Ia.!)1 dra ... the 
dIIoIOnal llnel • b . ... hich wtll Klve the cowect hen! for 
climer poat line a. FIg. S I. the full alae lit hopper .t 
the top. Take the length of line f d (FI8. 1). for tile 
lIDe. b b. which glVe!l the ougle on which to cut ae 

bo.rda. and dolte!! line c I. the required width. It It Is not 
de.lrable to use'comer POlt •• cut the ends of tbe bo.rda 
to the be .... 1 a b (Fig. 2) • •  nd .et out the cloyctaU sqnare 
from the end. 

T. M. says to A. H. S., who aaked for di· 
rectlon. for building a w.rm .nd rat proof house : It you 
use saud to 1111 the apace between the we.therbo.rdlng 
.nd plastering of your house, the prelsnre upon both 
pJaotering .nd weatberbuardlug c.n be ' Iesaened b)' In· 
aertlns pieces of Inch board between the ItUda. like 
shelve8. a foot or two above each other, fa.tened wIth 
naU. " toed In" at e.ch end . They Ihould eztend to 
within one Inch of the weatherbo.rdlng so a. to .110'11' 
spacc for the sand to run down and lUI up. The liability 
of the oand to run out through crack. or w.rps In the 
weatherboarding may be obviated by tacl<lng on to the 
studding, before the bo.rds .re put on. coarse wrapping 
p.per. which can be had In roll. of gre.t length ..aud 
width at a cheap co.t . Nail piece. of bo.rd ,·ertlc.lly 
between the ends of the Jolat. to keep ' the sand from 
running between the 1I00r and ceiling. 

T. M. replies to D. M.'s question about a 
le.ky roof : 1'our tin roof leaks. probably. bec.u.e It IB 
so ateep that the .older run. down from. In.tead of up 
nnder. the lap ; In that e •• e the hond IR but IlIght. and 
the remedy Is a pleutlful use of .older. Cover your par· 
apet walls with a tin trough. Inverted. (of con ... enlent 
length). the Inner side or lIange being deep enough to 
exteud over the roof tin where It  re.che. up the side of 
the parapet. and uall It to the JOints between the brlckl. 

H. M. 'V. says : J. asks for a simple method 
of det·ectlng explosive oUs. The following Is about the 
.Implest method extant • •  nd I. Lumclently accurate : 
Pour Into .. cup about 2 lnche. of the coal 011 to bc teat· 
ed ; light . malch ana, ... hen falrl), lu • blaze. throw It 
Into the 011. Standard oU (say of liIO degrees) ORgIlt to 
exltngulsh the burning match. a . ... o nl,\ water or any 
IIzed oll. 

J. E. G. says : The best mode of nunlp:ing 
luch qucatlonR •• the balance wheel coutro"ersy Is to 
t.ke tbe two extremes Into consldemtlou. One wonld 
be .  pertect .nd true wheel and the other would be • 
.. heel with the rtm lying on the shaft at opposlle points 
of the circumference. wblch WOUld be no balance ... beel 
at all. and could not be kept In Ita be.rlngs becauoe of 
UII uneqnal distribUtion of "'elght from the center. 

G. B. D. anY8 .  in answel' to H. & B. wIto 
a."ed how to drS,,· ... ater � feot horlzont.lly and OO feet 
"ertlcally wlthoot u IJUmp ; If . pipe or any snltable con· 
ductor bc place,1 horlzont.lly ... lth I'a thickness below 
the Burtace of the ... ater. 1 t  will naturally 1111 to the dis· 
tance of � fee l 8. required : at  this point " reoen'olr 
ohould be snuk ellt lrely belo,,' the pipe; then at the high· 
�st point (60 fee t )  1I 1It  In an uld fa.bloll"cl woodeu pump 
rllnnlng Ita pipe do \\,11 Into t hc re.efl·otr. The plunger 
of thlo pump ohol1ld "'ork .1 a point not to exceed 00 
f�et abo,·e the rrstr'folr, aud the ,-.lve Rhould be near 
the bottom. 00 ••  to be al,,·ay. b.low the "'ater In the 
re8cr\"oir. 

A. B. 8n�'�,  in repl)' to H. C. K., who nr!ked 
for tl rule for I.ylng ott ,,·agon ules. th.t the lellglh of 
the splodle ohould be SJ( tlmeH thc diameter of tile butt. 
The length of the hllb should be ne.rly one .nd a h.1f 
time. Ita diameter. The .plndle .hould taper Just ao 
th.t the bottom aide of axle may be Itralght thronghout 
It. whole length, when the "'heel .tands on 1\ plumb 
spoke ; .ud every wheel ab-ould .tand on • plumb _poke 
wlll&_tIlt bottom aide of ""lndle I. level or not. TIuJ 
MOIInet Millnalnml muI� one .llfty..uth hJ the dl· 
ameter of 'he ... lIeel wiR give you the proper amonnt of 
d1ah for your 'll'heel ; tbeD the spindle .hould taper one 
Inch lu t ... elve. TQ lay 011 wooden ule •• IIr.t obt.ln the 
dloh of wheel by layiog Rtralght cd:!,". r D, Bralnat fnce of 

fenoea ; then • •  t the hull. meaoure baek to the center of 
IPQke •• or to center line of Ipokea. If ther are placed 
" dod8lni" .1 at A B. It beIng, for eumple. lj(; Inchel ; 
then lubtnet one h.1f the thlcknelll of the felloe. " of 
an Inch. lJl.vlng " of .n Inch al the dlsb of the wheel. 
Then m .. ure the diameter of wheel. It being say 42 Inch· 
eo ; thell the length of hub. say 12 Inch.l ; then the dis· 
tance from center of apoke or line of spokes to back eud 
of hnb. I lnchel; the diameter of I,rge end of back boz 
beJDll'" Inches ; then the oman end of front bo". whlcb. 
III tllA case. Ihould be 2" Inches. Tlten on axle stick A, 
..... c • line. E. the Whole length of stlci[ ; then measure 

om end of .tlck the dlst.nce from center of apokel to 
front end of hllb, In thla c.le being liz Inche •• • nd make 
.. >lnt x, then from x meuure half the diameter of ... heel, 
or Il lnchel. to I on line E. Then me •• ure up the dish of 
wheel or " of .n luch ; then draw line F from point I.,t 
obtained through x; uld line will be perpendicular to 
the face of the wheel. thns bringing the Ipoke On . plumb 
line. Now ou line F measure each way from x. llz Inchel 
to polnta n .nd m. Then with compa .... set at 1� Inch· 
ea lay oll"froD;l n.  the butt of Iplndle • •  nd 1" Inches from 
m. Jay 011 tip of .plndle ; then dra .. )lnel 0 and p. which 
will be the top and bottom of Iplndle. Then ou line E 
trum x. meuure the track you 'II'IIh • •  nd tben I.y 011" 
other end of ule In same manner .s described above. 
H. linch pin IB uaed. allowance mUlt tie made for It  on 
end of Iplndle. 61"e .. little pther .1 poaa1ble. only be 
lure .nd gI ... e • little. .After the ... heell .re on the we. 
they oDillt to meuure not more tb.n half an Inch farther 
ap.rt On baQlt IlI1e than on front. meuured .t the rtm on 
• le,..l l1ne ... Ith _ter of we. Byfollowt .. these rulel 
yon CaD make ... heell track every time �d lie .ure of an 
euy rtIDlI1q wagon. Iron u1el may be let by the .bove 
rule by uslq a .tralght edge with 80me screw! 10 th� 
ellds, 0110 let for either end of .plDdle. 
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. T. H. C. says that if P. S. ' will wf.811 his 
ether, th.t ll, put In . bottle with w.ter and.hake lt  up ; 
then pour 011" the ether after settling. he ... 111 lind It will 
dllIolve pure rubber. Perhaps he m.y be tryIng to dI .. 
lol ... e the vulcanized rubbe r ; If so. hc might as ... ell 
give It up. Walhed .ulphurlc ether will dlaoolve pure 
rubber, unw •• hed '11'111 not. 

J. E. S. says, in reply to J. W.'s answer on 
tranllmlaBlon of motion : 1 saw the thing tested In the 
lummer ot'll1M, with the .-It ltated In the communi. 
cation to'whlch J. W. take. ezcoptlon. ho .. ever new It 
may he to him. 

A. O. says in answer to L. H. 'V., who asktod 
how to temper IIlIlIIlI ateel wire. one aizteenthof all Inch 
In dlsmeter .nd Ie .. , .nd one Inch long : You may follow 
the method In vogue for amall acrewI, pin. aud needles. 
Pot them upon an Iron plate which can be he. ted from 
below. or pl.ce them In a sheet Iron drum. to be turned 
on a lire like a coll"ee roaster. With regard to the heat 
required. It necessarily dllI"ers according to the degree of 
tempering yon want to Impart to the Iteel. A yellow 
tempering color. In Its varloul tlnta. Is Imparted to In. 
.trumenta thst are to rem.ln hard. sucb as r.zors. Iur. 
Slcal Instrument I,  lancets, pen knl"es, etc. Artlclea 
that .re to po .. eso elasticity snd the h.rdneso of a 
8Pr!r.g. ueed a ,'Iolet or cUrk blue color, and In oome 
c.sea, especially when a partlcnlar hardness Is required, 
as ia desirable for the edgcs of astronoll!lcal and physical 
In8trumenl.s, It  may be proper to conduct the tempering 
.t such . low temll.rature that no color appe.rs at all. 

J. F. says, in replv to M. D. K., who asked 
for statistics of presses tor printing card •• circulars. etc •• 
th.1 he nlea a card printing lIlachlne that '11' 111 print at 
the rate of 8,000 per hour. Thill I. possibly true ; but onr 
.n ... er referred to a preal for all kinds of work. evell 
printing on the thlnne.t tlasue 11 . 1.cr. 
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Animal, food cutting. R. Fansla,u . . . . . . . . . . . . . . . . . .  IS1i,IDd 
Artllt'S scraper, B. J. Hslght . . . . . . . . . . . . . . . . . . . . . . .  135,883 
Bedatead fastening, J. F. Manch .. . . . . . . . . . . . . . . . . . .  135,2'i9 
Bench. carpenter. J. Jonel . . . . . . . . . . . . . . . . . . . . . . . . . . 18:5,842 
Boller, ..... h. R. L.wyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1311,319 
Boller, waSh, A. Sluthour . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS1i.8'H 
Boller, wash. Jell"ers and Bockoven . . . . . . . . . . . . . . . .  1311,225 
Boot heels. burnishing. J. Beaaley . . . . . . . . . . . . . . . . . .  1S5,259 
Boo1 8ole burnishing. J. W. M.lor . . . . . . . . . . . . . . .  :. 135,229 
Bottle stopper. D. ll. Cumings . . . . . . . . . . . . . . . . . . . . . . IS1i.�87 
Bre"'lng beer and ale. L. Pa.teur . . . . . . . . . . . . . . . . . . . IS1i.m 
Brick ruachlne. J; W. Metz . . . . . . . . . . . . . . . . . . . . . . . . . .  1311,8511 
80ckle. breeching loop. J. B. McG.rrah . . . . . . . . . . . 1311,238 
Bullet mold. revolvlng. J. Bradrord . . . . . . . . . . . . . . . . .  1311,19'7 
Bungs. machlue for making. R. Boeklen . . . . . . . . . . .  135,196 
Bustle, T. S. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.Si9 
Butter printing macblne, D. E. Dutrow . . . . . . . . . . . .  ISli,823 
Button·. SI .... A. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  W,87S 
C.r coupllnS, D. Bradford . . . . . . . . . . . . . . . . . . . . .  " " "  186.81� 
Car coupling. W. Todd . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 186,881 
C.r coupling. S. H. Zlnk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,2:05 
C.r coupling, :Bro ... n and Jedklns . . . . . . . . . . . . . . . . . .  181,262 
C.r ltarter. P. Batea. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.199 
C.r. ltreet. W. T. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1S1i.tl1 
C.r brake. rall ... ay, J. F. Elder . . . . . . . . . . . . . . . . . . . . . .  1811,21J 
C.r we boz. J. Kinzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,843 
C.r ule boz. O. E .... DI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '13:1,ll18 
Car ule lubricator. T. R. Tlmby . . . . . . . . . . . . . . . . . . . . 1311.381 
Car windowi. dUlt ge.r for. O. C. RIfe . . . . . . . . . . . . . 185,866 
C.n. plow for unloading. J. llcMullln . . . . . . . . . . . . .  188,851 
C.r bull'er aprlng, C. W. Baladee . . . . . . . . . . . . . . . . . . . . 1811,8119 
Card rack. J. J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.272 
Carrlase. T . B . Patten . . . . . . .. . . .. . . .  , .. . . . . . . . . . . . . . . . . .  18:5,281 
C.rr\&g'e wheel. etc •• FllCher an!! Bruhn . . . . . . . . . . .  1lII!.8.<7 
Carrlage • •  e.t for, S. W. Beach (r) . . . . . . . . . . . . . . . . . .  6.� 
Cart .. ddlel. chain for. W. B. McClure . . . . . . . . . . . . . 1811.285 
Cuter.fumlture. J. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.�,286 
Ch.lrfan. rocking. NI .. le and Sch6berl . . . . . . .. . . . . .  1811,282 
Chum. rotary. W. McClure . . . . . . . . . . . . . . . . . . . . . . . . . .  1311.281 
Clgsr IIlIers. abaplng. C. H .  Palmer . . . . . . . . . . . . . . . . . .  186,243 
Clothel wr1DiCr. A. Albrecht (r) . . . . . . . . . . . . . . . . . . .  6,lljl 
Clotheo .. ringer. T. E . llcDon.ld . . . . . . . . . . . . . . .. . . . .  �,23'I 
Collar, etc •• W. E. Lockwood (r) . . . . . . . . . . . . . . . . . . .  6,258 
Corn coverer, J. T"·eedy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,301 
Corn lIIeller. A. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1811.306 
Corn Iheller. J. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.Bb':l 
Cooler, milk. F. S. OAkel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.28� 
Corpae cooler. E. S. Earley . . . . . . . . . . . . . . . . . . . . . . . . . .  186.210 
Cnltl .... tor. Colver .nd PrIest . . . . . . . . . . . . . . . . . . . . . . .  UIIi,26t 
DIe pl.te. F. J). BII ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811.314 
Disger, pot.to. H. G. Barro .... . . . . . . . . . . . . . . . . . . . . . .  1811,1Il'7 
Door button. O. F. Fogelltrand . . . . . . . . . . . . . . . . . . . . .  188,215 
Door check, J. and A. Kolb . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,S46 
Drilling maehlne, P. BI.i.'lell . . . . . . . . . . . . . . . . . . . . . .  1811;318 
Duster. G. M. Bmlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,ll18 
BnIrIne. rot.ry. J. C. Cuh·er . . . . . . . . . . . . . . . . . . . . . . . . .  1811� 
BnIrIne, rotary steam. J. B. Bennett . . . . . . . . . . . . . . . .  135.811 
Enatne. compound steam. L. Huntoon . . . . . . . . . . . . .  186,223 
BnIrIne iOvemor. G. W. Clark (r) . . . . . . . . . . . . . . . . . .  6.� 
EzerclBlng machlne, C. Kolle . . . . . . . . . . . . . . . . . .  , . . . .  135.847 

Fllter. P. Bueme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,222 
FIre e&cape, E. R. Morrllon . . . . . . . . . . . . . . . . . . . . . . . . . 1811.&51 
Flre l<lndler. J. y. Mllro . . . . . . . . . . . . . . . . . ... .. . . . . . . . .  13:1,280 
FIre .rm, revolv!nc. O. A. Smtth . . . . . . . . : . . .  18:5,8Tr. 135,ll18 
Flower pot. M. JI. Gould . .. . . . . . . . . . . . . . : . . . . . . . . . . . .  13:1,2'11 
Food, .rtlcle ot. G. G. Campbell . . . . . . . . . . . . . . . . . . . .  IS1i,2GI 
Funnel, C. G. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1811,319 
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lI'urnace grate, T. Von Bolzano . . . . . . . . . . . . . . . . . . . . .  185,390 
Purnace, hot air, H. N. Longfellow . . . . . . . . . . . . . . . .  185,22'l 
lI'urnace, J. Tissot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,m 
Ga8", diamond, W. Shnmard . . . . . . . . . . . . . . . . . . . . . . . .  185,2-19 
Gear cutting machine, J. J. Greenongh . . . . . . . . . . . .  185,218 
Generator, T. Harang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,219 
Generator, steam, A. R. McDonald . . . . . . . . . . . . . . . . .  185,286 
Gun lock, safety, D. H. Mapother . . . . . . . . . . . . . . . . . .  185,2SS 
Harvester, C. M. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,394 
Heater car, )llchaels and Broadwell . . . . . . . . . . . . . . .  185,239 
Heater, lire place, W. l!aglll . . . . . . . . . . . . . . . . . . . . . . .  185,278 
Hook, security, J. K. Macdonald . . . . . . . . . . . . . . . . . . .  185,228 
Hook, snap, W. W. Kitch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.814 
Horse power, A. G. Hagerstrom . . . . . . . . . . . . . . . . . . . .  185,831 
Horses, check for, J. W. Domelt . . . . . . . . . . . . . . . . . . .  185,203 
Hose bridge, Orr and Gllder.leeve . . . . . . . . . . . . . . . . .  135,28.� 
Inbaler, etc., E. Scholleld . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,872 
Inkstand, Thnrston and West . . . . . . . . . . . . . . . . . . . . . . .  135,296 
Iron aod hohler, J. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . .  185,885 
Jack, IIRlng, J. D. Odstot (r) . . . . . . . . . .  . . . . . . . . . . . . . .  5,268 
Jng or pitcher, molasses, )I. J. Bennett . . . . . . . . . . . .  185,200 
Lamp wicks, treating, St. C. F. Sotherland . . . . . . . .  185,2�2 
Lantern, .hlp's, H. Saonders . . . . . . . . . . . . . . . . . . . . . . . . .  185,871 
Leather cutting machine, R. Crocker . . . . . . . . . . . . . .  185,26'; 
Leather dres.lng compound, }'. G. Dell . . . . . . . . . . . .  185,810 
Lock nut, W. H. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,2�2 
I.ock, sash, C. T. GlbsOll . . . . •  ' .  , _  • .  , _  , _  . . . . . . . . . . • . . .  135,�H7 
Locomotive, traction, T. S. Mlnnl.s . . . . . . . . . . . . . . . .  185,210 
Loom picker, W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,�'58 
Lumber chute, Van Name and Wakelleld . . . . . . . . . .  185,llO2 
Meat chopper, .J. Battey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,258 
Met,1 bars, breaking, W. Richter . . . . . . . . . . . . . . . . . .  185,8f>l 
Mm, Cider, J. E. Sang6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,8iD 
Mill stones, adjusting, A. W. Wlnall . . . . . . . . . . . . . . . .  18.'\,898 
Mortising machine, L. Houston . . . . . . . . . . . . . . . . . . . . .  135,887 
Movemeut, mechan ical, C. W. Carr . . . . . . . . . . . . . . . .  135,268 
MOTement, meehan. l ,J .  Peabody . . . . . . . . . . . . . . . .  135,'l88 
)loslc leaf torner, G. l' '11lny . . . . . . . . . . . . . . . . . . . . . . .  135,322 
Nail separating machine, :'. Bevelander . . . . . . . . . . .  185,812 
Nalls, etc., selecting, A. Kllcwlton . . . . . . . . . . . . . . . . .  185,345 
O.lkom, twisting, L. sod C. Howard . . . . . . . . . . . . . . . .  135,838 
011.1 1, treating, A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . .  185,824 
Oll'al. treating, J. J. Storer . . . . . . . . . . . . . . . . . . . . . . . . . .  135,883 
Ore w. sher, J. M. Allenwood (r) . . . . . . . . . . . . . . . . . . .  5,255 
Ozone apparatus, C. H. Johnson . . . . . . . . . . . . . . . . . . . .  185,228 
Paper bag machine, T. Hotchkiss . . . . . . . . . . . . . . . . . . .  185,275 
Pillow spreads, frame for, P. W. Van Est . . . . . . . . .  185,889 
Pltmen, adjusting, N. C. Stiles . . . . . . . . . . . . . . . . . . . . . .  185,880 
Plane for scraping, J. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  185,841 
Plane edge, F. F. Baumann . . . . . . . . . . . . . . . . . . . . . . . . . .  185.SOI3 
planer, feed roll for, S. Inman . . . . . . . . . . . . . . . . . . . . . .  185,2'�4 
Planter, cotton, W. E. Rhode . . . . . . . . . . . . . . . . . . . . . . .  135,290 
Planter, hand, S. S. Stult . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,294 
Plow, J. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11ltI,289 
Plow, E. Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,868 
Plow coupling, J. K.. Pitts . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,8· 0 
Plow gang, S. E. Parr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.857 
Power, transmitting, R. T. Smith . . . . . . . . . . . . . . . . . . .  185,298 
Press. cheese. Broomer. Morse & Boschert (r) . . . .  5,256 
Pre.s. Ilass. A. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,292 
Press, hay and cotton . P. A. Shearer . . . . . . . . . . . . . . .  185,291 
Prlnter's lead casting machine. J. S. Sturgis . . . . . .  185,SS! 
Propeller for ves.els. vibrating. D. BaInbridge . . .  185,257 
Pump handle, I. N. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . .  1'15,269 
Pump, steam vacuum, W. Burdon . . . . . . . . . . . . . . . .  0 .  185,198 
Pump. steam vacuum, W. Durdon . . . . . . . . . . . . . . . . . .  185.199 
Pump, stee.m vacuum, W. Burdon . . . . . . . . . . . . . . . . . .  185,200 
Pump, Iteam vacuum, W. Burdon . . . . . . . . . . . . . .  o . o .  135,201 
Pump • •  team vacuum. W. Burdon . . . . . . . . . . . . . . . . . .  185,202 
Pnmp. steam vacnum. W. Burdon . . . . . . . . . . . . . . . . . .  135,203 
Railroad chair, E. D. Mann . . . . . . . . . . . . . . . . . . . . . . . . . .  135,230 
Railroad track. D. S. Tuthill . . . . . . . . . . . . . . . . . . . . . . . .  135,300 
Rau. horse hay. C. N. Goss . . . . . . . . . . . . . . . . . . . . . . . . .  185.330 
Rake and tedder. horse. G. L. Ives . . . . . . . . . . . . . . . . .  185,276 
Range. H. L. Palme.· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,856 
Reel. ansllng, C. L. Noc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,288 
Register. counting. R. P. Hind . . . . . . . . . . . . . . . . . . . . . .  185,888 
Refrigerator. E. S. Earley . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.209 
Refrigerator, A. B. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  185,251 
Rndder for ve.sels. O .  P. Tharp . . . . . . . . . . . . . . . . . . . .  185.885 
Sad Iron. W. A. Freeman. Jr . . . . . . . . . . . . . . . . . . . . . . . .  185,8� 
Bash balance. B. F. Hartman . . . . . . . . . . . . . . . . . . . . . . . .  1�5,221 
Bash holder. C. Partello . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.856 
Bash rope fastening. L. Russell . . . . . . . . . . . . . . . . . . . . .  185,368 
Batchel. school. H. Wallis . . . . . . . . . . . . . . . . . . . . . . . . . .  185,254 
Saw swaging machine, G. A. Prescott . . . . . . . . . . . . . .  185.861 
Baw sharpener, gin. J. M. Bailey . . . . . . . . . . . . . . . . . . . .  185,256 
Sawfng machIne. wood, S. Funck . . . . . . . . . . . . . . . . . . .  185,216 
Sawing and splitting wood. A. G. Hagentrom . . . .  185,882 
Serew drlvcr. P. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,l1ro 
Serews. cast Iron. T. M. Tucker . . . . . . . . . . . . . . . . . . . . .  185,888 
Sewing machine, A. Blnlham . . . . . . . . . . . . . . . . . . . . . . .  185,194 
Sewfng machlne. G. Rehfuss (r) . . . . . . . . . . . . . . . . . . . . 5,260 
Sewing machine binder. M. J. Stoll . . . . . . . . . . . . . . . .  185.381 
Sewfng machlne 10ck, E .  L. Gaylord . . . . . . . . . . . . . . .  135,2;0 
Sewlnl machine • uMer. T. G. Perklnl. . . . . . . . . . . . .  185,859 
Sewfng machine table top, W. Wilson . . . . . . . . . . . . . .  185,892 
Sewing machine clutch. J. Tisdale . . . . . . . . . . . . . . . . .  185,297 
Sheet metal warc. formlnl. M. Bray (r) . . . . . . . . . . . .  5,257 
Shutter fastener. N. H. Byerley . . . . . . . . . . . . . . . . . . . .  185.319 
Shutter, mctalllc. W. H. Rodden . . . . . . . . . . . . . . . . . . .  185,246 
Sieve. revolving. A. E. Neat . . . . . . . . . . . . . . . . . . . . . . . .  135,855 
Skins. etc .• machine for graining . . . . . . . . . . . . . . . . . . .  185,850 
Slate frame. W. F. Boucher . . . . . . . . . . . . . . . . . . . . . . . . .  185,315 
Splndlcs. bearinga for. Taylor and Prest . . . . . . . . . . .  185,295 
Spittoon, E. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,234 
Stove. oooklng, M. G. Fagan . . . . . . . . . . . . . . . . . . . . . . .  185,826 
Stove. cooklnl. W. A. Greene . . . . . . . . . . . . . . . . . . . . . .  185,272 
Stoves. device for feedlnl. B. Connelly . . . . . . . . . . . .  185,266 
Tahle, extenalon. M .  Hofman . . . . . . . . . . . . . . . . . . . . • . .  185,214 
Table. Ironing, A. Wechsler . . . . . . . . . . . . . . . . . . . . . . . . .  1311,808 
Table, sclf·waltlng. ll . Stone . . . . . . . . . . . . . . . . . . . . . . . .  185,882 
Tack •• ctc . ,  separatinl. C. W. Glidden . . . . . . . . . . . . .  185.329 
Tacks. etc .• metal coating. C. D. Hunt . . . . . . . . . . . . .  185,339 
Tallow. purifying. B. F. Shaw . . . . . . . . . . . . . . . . . . . . . .  185,373 
Tan. liquid from. L. Breval . .  . . . . . . . . . . . . . . . . . . . . . . . .  185,317 
Tanning hides. A. Flelschhauer . . . . . . . . . . . . . . . . . . . . .  185,214 
Telegraph Insulator. N. Hendricks . . . . . . . . . . . . . . . . .  185,334 
Tilting machine. G. J. Smale . . . . . . . . . . . . . . . . . . . . . . .  185,250 
Tobacco topper, Ackley and Ranney . . . . . . . . . . . . . . .  135,305 
Trap. animal. F. Flora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,268 
Trap, Insect. M. Rlgell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,800 
Trnck. ChIsholm and �!ayer . . . . . . . . . . . . . . . . . . . . . . . . .  185,205 
Trnck, )I. L. Senderllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�5,247 
Trnck. barrel, V. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.809 
Tug fastening. J. Turley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,299 
Turn table, W. Wharton, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  13.�.SO! 
Umbrella, etc . ,  runners. Cox and Holland . . . . . . . . .  185,821 
Valve. duplex safety. T. Harang . . . . . . . . . . . . . . . . . . . .  185,220 
Valve. O. E. Mc)lurray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.852 
Vat. tan .C .  H. Mannlng . . . . . . . . . . . . . . . . . . . . . .  I85,23I. 135,232 
Vehicle wheel. A. L. D1ackmau (r) . . . . . . . .  . . . . . . . . .  5.264 
VehIcle wheel. N. Palmcr . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,2-14 
Vent. O. S. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,320 
Wagon. dumping. P. Bodley . . . . . . . . . . . . . . . . . . . . . . . .  185.195 
Walh bsslns, waste trap for, H. H. CraIJle . . . . . . . .  185,206 
Washing machine. S. Derry . . . . . . . . . . . . . . . . . . . . . . . . .  Itli,261 
Walhlngmachlne. W. P. Brook .. . . . . . . . . . . . . . . . .  : . .  185,318 
Washing machine. B. Edgar . . . . . . . . . . . . . . . . . . . . . . . .  11115,211 
Watch. stem wfndlng. C. A. Montandon . . . . . . . . . . .  1811,241 
Watch cale sprlnl, Laurent and Menegay . . . . . . . . .  111,848 

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

for the extension of the following Letters Patent. Hear· 
Ings upon the respective application. are appOinted for 
the days hereinafter mentioned : 
23,820.-W ... TCB C"'SB .-J. Boss. April 16. 187J. 
23,882.-COTTON l'llB.s.-H. W. Randle. April 16. 1873. 
24.022.-SBWING )I"'OBINB.-J. Gray. April SO, 1878. 

EXTENSIONS GRANTED. 
2'J,809.-B ... KBR·S OVKN.-G. C. Jennl.on. 
22.SS5.-H ... RVRSTBR.-W. K .  Miller. (r) 2,266. 
22.885.-H ... RVlllSTBR.-W. K. Miller. (r) 2,267. 
22.885:-H ... RVlllSTBR.-W. K. Miller. (r) 2,268. 
22.885.-H ... RVlll.TBB.-W. K .  Miller. (r) 2,269. 
22.885.-HARVB.TIIB.-W. K. Miller. (r) 2,270. 
22,S90.-C ... RPRT SWBEPER.-N.  B. Pratt. 

DESIGNS PATENTED. 
6.S68.-MoNUIIENT.-W. T. Cross. Kewanee. III . 
6,269 to 6,S72.-STOVBS.-C. Harris .'al .• Clnclnnati. O .  
6,87S.-IRoy FRNCB.-�1 . Krnmm. Columbns. Ohio. 
6.874 .-GOVBRNOR B .... E.-W.B. Le Van,Phlladelphla.Pa. 
6,8'i5.-SEWING M"'CHINB.-G. Rehfuss, Phlladelphla,Pa. 
6.876.-COVRR HANDLR.-R. B. Wardln. Philadelphia. Pa. 
6,877.-COOKING STOVB.-H. A. Wood. Bangor, 1I1e .  

'l'HADE MARKS REGISTERED. 
1,107.-WRITING P"'PBR.-A. Beach. Iowa City, Iowa. 
1 .lr,s.-PnUNING SBEARS.-Chrlsty & Hughes.Clyde.Oblo. 
1,109.-CIGARS.-F. De Bary & Co .• Ne ... York city. 
1,1I0.-SPOONS. lIlTc .-Hall. Elton & Co .• Walllngford.Ct .  
1,11I .-CIGARS.-S. Jacoby & Co . •  New York dty. 
1.1I2.-BIT·rERs.-W. H. Knoepfel, New York city. 
1,1l4.-CORSBTs--Thomas.Langdon & Co.,New York city. -------.----------

SCHEDULE OF PATENT FEE!!! I 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�3 
lin llllng each application fora Patent (17 years) . . .  813 
On I.sulngeach original Patent . . . . . . . . . . . . . . . . . . . . . . . .  8�0 
On appcal to El[amlne .... ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to Comml.slc-ner of Patents . . . . . . . . . . . . . .  8�0 
On application for Belssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630 
On application for Extension of Patent . . . . . . . . . . . . . . .  830 
011 g ... .ntlng tbe Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '30 
On llllng a DIsclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for Design (3� years) . . . . . . . . . . . . . .. 10 
On an application for DeslgD (7 years) . . . . . . . . . . . . . . .  8111 
On an application for Design (14 years) . . . . . . . . . . . . . .  830 

VALUE OF PATENTS 
And How to Obtain Them. 

P ract ic a l Hints  t o  Inv entor s  
ROBABL Y no Inveltment of a small som 
of money brings a greater return than the 
expense Incurred In obtaln!n. a patent even 
when the .nventlon Is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse. Blge· 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others. who have amaSlled immense for­
tunes from their Inventions. are well known. 
And there.are thouaands of others who have 
realized large soms from theIr patentl. 

More than FII'TY TlIous.uro Inventors have availed 
them.elvei of the services of MUlOf & Co. dnrin. the 
TWENTY.SIX years they have acted al solicitors and 
Publishers of the SeIBNTIPIO AIIBJlIO.ur. They stand at 
the head In this clall of bnslness ; and their 1IIr8" corps 
of assistants, mOltly selected from the ranka of the 
Patent omce : men capable o.f rendering the belt lervlce 
to the Inventor,from the experience practIcally obtained 
while examIners In the Patent omce : enablel MUlOf & 
Co. to do everythlnl appertaining to patentl BKT'I'KB 
and CHBAPBR than any other reliable agency. 

HOW TO � This Is the rL. L-:. _ J'� clollng In· 

OBTAIN UIQ� :�r�: e�:' 
ry letter, desCrlblnl some invention which comel to thla 
oMee. A po"'I". answer can only he had by presenting 
a complete application for a patent to the Commluloner 
of Patents. An application conslsta of a Hodel. Dr.w· 
Inp, Petition. Oath, and full Spectlleatlon. VarioUI 
oMclal rnles and formalities mUlt also be observed. The 
ell'orta of the Innntor to do all this bualnels himself are 
generally without IUCcell. After great perplexity and 
delay. he II nlually glad to _k the aid of penonl expe­
rienced In patent bllllneSll, and han all the work dOne 
over apt.. The best plan II to loliclt proper adTice at 
the beglnnlnl. If the partlel consulted are hOllorab1e 
men. the Inventor may aafely conllde his Ideal to them ; 
they will advise wflether the Improvement II probably 
patentable. and will give him all the directions needful 
to protect his rights. 

Rejected Callell. 
Rejected cases. or defective papers, remodeled for 

parties who have made applications for themselvel, or 
throulh other agents. Terms moderate. AddressHuNN 
& Co •• stating particulars. 

Address 
M1JNN &: co • •  

PUBLISHERS SCIENTIFIC AMERICAN. 
3T Park Row, New York. 

OFFICE IN WASHINGTON-Corner F and "th 
Htreeu. opposite Patent OMce. 

�dlTfftiStmtnts. 
RATES OF ADVERTISING. 

Back Pqe • • • • • • • • 1.00 a llne. 
In.lde Pace . - - • • - "11 UDt. a line. 

l!.'ngra"ingB maV Mad ad"erUaerM1UtI aI 1M ........ rauper 
lin •• bV tmalUr_l. /II 1M �11er'Pru8. 

pATENTED CHEMICAL WATER FLAMJi: 
or w,;,r.n: �:-n�1f:.N

�lif�;:'
-iu:�: s��le�':U:o��:: worklnl Lime than can be burned any other way, and 

;.l��n�::. Il������'W. �.e
l. Apply to C. D. P .... GE. 

SEE In another colnmn advertlaement about Iowa and Ne ..... llka Landll. 

A M A N U A L  
OP 

BY THB LATB 
WILLIAM JOHN MACQUORN RANKINE 

ProfeSllorClvl\ Engineering In the Unlversltyof Gtasgo ... • 

WITH NUIIBBOUS DUGB ... II •• 

One volume, crown Svo. cloth . . . . . . . . . . . . . . . . . . . . . . . . t5.00 
D. VAN NOSTRAND, 

PuBLISIlKR .urn IJIPORTBB. 
23 Murray St. & 21 Warren St •• New York. 

' •• Copies sent by mall. post paid. on receipt of price. 

NASHVILLE 

Indnstrj al EXDositio� 
The Board o f  )!anager. announce that their 

THIRD GRAND INDUSTRIAL EXHmITION 

WILL BB OPBN FROll 
,UA Y ht TO 3 1 8t, lS13, 

Under the auspices of the �IKCIIANICt5t AND MANl'FAC­
TUBERS' ASSOOIATION, NASHVILLE BOARD OF TRADE, 
and TENNBSSEE HORTICULTURAL SOOIETY, lu Spacious 
Buildings. desllDed·and erected for the purpose. 

Will be open to receive goods 
FROM APRIL 1ST TO 30'l'll. 

Open to the Public from XA Y 181 TO 8181,1873. 
The various departments have been greatly extended, 

and will embrace the products of the SOil, Foresl8. Xi""' . 

Xan'lfaclUl'u and Arl. 
Ample faclllllea for travel and transportation will be 

oft'ered. and will. It II believed. largely Increase the ua· 
precedented attendance of lalt year. 

17'" Exhibitors should malte immediate application 
for space. 

T. R. PU'GH, WM. STOEKELL. 
COB. SEO'Y. PRES'T. 

Nashville. Tenn. �A W G UMMERS, Single and Double Up­
sets. Saw Tooth Swages, Mill Dog Holders, Siding 

olders. Railroad Spike Pullers .. and Tree Pruners. Send 
for circular. G. A. PRESCuTT. Sandy HIll, N. Y. 

QLAVERACK COLLEGE and Hudson Hiv­
er Institute. at Claverack, N. Y. For both sexes ; Iti furnished rooms ; 20 tnstructors. Term opens 

l\!arch 17. ALONZO FLACK. rresldent. 
-Only 10 Centll.-uEveIY Man His Own Palntor ; or 
Paints-How to Select and Use Them." A plain treatiBe 
�g:J:�o��� �r::f.I�j't�1n'!�����I��e:�:!:�:����g�

I
l:.':e� 

rlor house decoration. 25 copies. bound In cloth. for 16. 
t.mJ'

l
g:

o
,!!�:� �

a
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o
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t1iI��\'ft:��r�"J��� 
CAREY BAIR¥;. Box 1824. POlt OMce. Philadelphia. 

.. A want long felt at last supplled."-8cient(1ii: Am. 

THE NATIONAL ENCYCLOPEDIA will be com· 
pleted and ready for canv ... ers Feb. 1. AGBNT. 

... ND CANV ... SSBRS W"'NTED. Address NATIONAL ENCY­
CLOPEDIA PUB. CO., Box 8444. New York. 

What t Wonderful ! ! Nest ? f Th� !irest Jnvenlle M�e. Only 110 cents a year-1681.., pqel of choicest readlng-il splendid tl.00 Chro· 
mo to every lublerlber. by lint mall. A marvel of cheap. 
neSll. worth and beauty combined I Sf.eclmen�,

s cents. 
m:�� :.,gl::'��r,�hl��'i>':"ll�?U s,.w th s. JOH B. A.Ir 

WOOD AND IRON WORKING MACHIN­
ERY of all kinds manufactured by T. R. BAILEY 

& VAIL. Lockport, N. Y. lIlustrated Catalogue free. SEE In another colnmn. advertisement about 
Iowa and Nebrallka Lands. 

GENUINE CHESTER EMERY. 
A lU E S. E M E R Y  0 E M E R Y  C L O T H . ! A � P A P E R . 

BEST QUALITY. LOWEST PBIOJtS. 
Eo V. HAUGHWOUT 4:; CO •• 

�II Park Place, NEW YORK. 

AMERICAN ROLLED NUT & TUBE CO., 
Richmond. Va . Nuts from " In. to 8 In •• hollow 

tlng, Turnbuckles. &c., manufactured by Ostrander's 
process. Better, and thirty per cent cheaper than any 
others made. Send for clrell:!ar. WM. E. TANNER. Pres' 

To THE WORKING CLASS. male or fe­
male. 160 a week guaranteed. Respectable employ. ment at home, day or evening ; no capital required ; full 

Instrnctlonaand valuable package of goods to start with, 
lent free by mall. Address, "Ith , cent return Itamp. 
M. YOUNG & CO •• 16 Court1and� Street, New York. 

Largest Organ Establilhment in the World 
" ExteDlllve Factories. 

J. E S T E Y  & C O M P � N Y, 
BRATTLlIBORO. VT., U. S.A. 

I H E O E L E B R A l' E D  

Estoy Cottago Organs 
The latest and belt Improvements. Everything that Is 
��';'. �rro"!;C'::d �: �e�n:'t�'l:&��::���ts In Organs 

ESTABLISHED 1846. 

SEND FOR ILLUSTRATED CATALOGUE. 

E. P. BAUGH'S 

PATENT SICTIOBAL IILLS, 
For Grhl4lna Raw BODe"" Orel, Clay. Feed. PIlos· phate Bock. (Juano.and all Hard and Tough Subltances. 

BAUGH & SONS, Philadelphia, Pa. 

WANTED-Responsible Ag-entsin Bu1falo. 
Chic ... and Boston. for Mullen'l Patent Feed 

Water Heater. the sImplest and mOlt durable ever In· 
J::.

t
;�nR"f�:'��I�';.c:

h 
�.I�M8euw.�8e�

f s't�ft. � 

MARCH I ,  1873.J 

T H E  

SOIIl_OIl RIIO ORD 
F O R  

1 8 7 3 . 
A Compendium of tbe Sclentille Progre •• and Dlscove 

rles of the Prccedlng Year. lIlustrate<l with Steel 
Plate and O;�t'i:'v�ll�����'I2: WI) pages, 

THIS NEW AND SPLENDID BOOK will 

emb'::l."t,:!�s�'i>�t���:r�:g��l-��ls�nJ
t
r,'i!'�;::��:m 

��: ��ge,!!�:-r�e':.�� ��'igft'i��hr; �':,�
e 
�!.��:

d
G���:" 

ProgIe.s of t�e World In the following Departments : 
1.-CPEMISTRY AND METALLURGY. - Embracing 

accounts of all the chief Chemical DI,coveries. 1m· 
f�a�::.e.s

t
��

d 
:it�C:�S;A����8�U��J�o�����1�Y: 

the Proce.ses ol Working Ironi Steel. Lead. Copper. 
&�d

OfS��';'l�p�:::;,:,
a��:cSrj;,:r��� ot��� 'l'��. 

and much other vak1a.blc Information . 2.-MECIL\�ICS AXD ENGINEEJUNG. - Embracing 
descript ioll s of New Mechanical Processe8, Inven­
tions, Public Works, Improvements In Steam En .. Idnesl Boller., 1II0torsi Railway •• Canal NaVigation, Nan Englneerlnll!. 11 echanlcal Enldncrrlng. Clvl 
Enti!neerlng, Building, New Mechanlcal In\"entlons, 

s.-�rE8'i'�rcWr�f��T, HEAT. SOUND.-Embrac­
Ing t�eJ��:��:.1'.r:oI���������e�r!eFn"J:fv:�r., T�!t 
fe"..f.s, Electric Engine., New and U.eful Appllcatlonl 
of Electricity In the Arts-with engravings. 

(·
-

l.���n�
L
g?r';;:rI���1:'tf .. �

e
;'., 

a
¥a�'lWtJ�

v
I�: 

provements In Photography. Printing. New Imple-
r:;;�:�v�:;'�n�:����:r�l�e

��",.��r:�':ir.,�r�'Wf::! 
Ing. Dyelnt.. Coloring. and the various branch .. of 
J.':.�����,

I 
An/i;;�j, ��;e�g��':.t,:d °ltl::r�I�:ftt

t��� 
S.-roT�rY AND HORTICULTURE.-Descrlptlons of 

�:;rll��:splie .. 
e
3{n�

h
���.�I�hFJ�:��.;rJ[���cii.� 

tereSnng Facts In relation to Cultivation, Propaga. 
6.-���I"c1ijL;mM�cy:,�n&d Useful Information In 

tbe branches of Agriculture. with Notices of New 
�g.ce::;j.tv:: ;'�g!�n:,�

n
�e�t�� 

P
J����' J:::::G:. 

llaDures, Information concerning :Homcetlc Animals. 
7._Wii�l'Ls".:WJ�' Il6tf�

e
ll6i�·E�6�O'lI'lV.�¥:.�i.at-

�.t Information concerning Building 1Ilaterlals. 1m. 
provements thereon, Improvements in Houses, Fur-
g��:�:a�

I
.1�I�f;':t'i.�� 

I
�i;;.

e
�:�':��\,<>,.';n!t�����)armoi 

to Food. lto \l:leparatlon. Preservation. etc., IncludIng New and Valuable Heclpes, and a great variety of 
Miscellaneous Information pertaining to the House-

8.-�1"rE'ilU �rnl6T.THERAPEUTICS, HYGIENE. 
-Exhibiting the 'progre.s vf Medical Science In varl· 
���I��a��::iI:n

e
s�n�ll��!raa,!ce��I�r:'����'I:�� 

9._�s.r¥�ft�tlIr�!t'8RY AND ZOOLOGY.-The latelt 
��cl�v���o�.;�l�

r
Y:���£j;J:rfo����r��t��g ��pl�": 

tlons. Phy.lology. Anatomy. Dlseoverle. relatitg to Pre-hl.toric lIIan. InterestIng Infomlatlon and DIs-
��xer:.�se����ftto e�

la::,:�:I",;.Blrds, Reptiles. nshes, 
10 & ll.-METEOROLOG'. TE'flRESTRlAL PHYSICS 

g��.?d
R
.ff..:!rirl�W�en,.

n
�� ��!�i:���l��ix�l��;f::; 

and DIscoveries. Including descriptions of the Great 
12."]�6't"��Q-rlNl)

lt�II·'J'G'.n�S�Y.-The Latest and 
most Interesting Geological Investigations and Re· 
Eg��r\ts

c
�':'�ll�.o:n�"ife���e,:�l:lh��:,:t::�1 DIs-

IS.-ASTRONOMY.-Recent Interesting Dlscoverle. and 
Information relating to the Planets. Comets. Meteor· 
Ites. Aurora. the Suo, with Ueporll of Astronomical 

14 &���'1I,¥&
a
�K:.SIIN�'b'itb�6����roetc. hlel of 

dlstlng1llshed Men of Science .... with .te�rate and 
other PortraIts. Notices of nomlnent lIIen con· 
nected with Artl and Science •• recently decea.ed 
with Portraits. 

In�l�'l �':.";'�:�� ���17�t�0 a�d �1�!������I'i!°g..��� 
cop,. of SC)UNCB RKcoBD POR 1878. It will be a most In· 
terestlng and valnable Book. alld should have a place In 
every Hons�hnM . tn every Library. 
In 

tIXJ
. 
P��e?��VO' Handsomely Bound. Many Engrav. 

ent by ma.1 to all parts of tbe country. on receipt of 
the price. A liberal discount to the trade and to can· 
VIIslers. For sale at aU the principal Bookatores. 

MUNN & CO., PUBLIf:!HEU8, 
3" Park Row, New York City. 

Tlm SCIEb TIFI C AXERICAN will be sent one year 
and one copy of S CIENCE RECORD FOR 1878, on 
receipt of $4·SO. 

SCIENCE RECORD FOR 1812. uniform with the 
above. Price t2. 

THE SELDEN DIRECT-ACTING 

Steam Pump 
IS THE BEST Steam 
Pump made. 

,;=� Send for CIrcular 
iii 14i.-�.,nd PrIce List to 

A. CARR. 48 courtM':: ��::�u.r 
THE Proprietors of C. N. GOFS' patentp, r .. 

cently Issued. for Improvement. In Horse Hay Rakea 
wish to arrange with a few more pal tie;; tv m.nuto.cture 
!�:,���

t IfJ��:sk;'.I'b.
t
taU'i'i:�l{:B�fJ��:�f�\� �toth. 

O N E T H O U S A N D  D O L L A R S  PER 
MO}ojTH haa been made by onr AGKBTS oeUll'g two 

new P ... TKNT8. Address N. Y. BOYER & CO •• Ptirkes 
bnrc. P" 

© 1873 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
c1l 1�

w
D �cl�:i'I'l,�16
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lent. free of pootage. to any one who .:fi'i i'avor me with 
bll addrc.s. 

HENRY CAREY BAIRD, 
INDUtiTRIAL PUBLI8HER, 

408 WALNUT 8TREET. Philadelphia. 

Purchasers of Saw :Mills 
DON'T BE FRIGHTENED I HRvlng noticed an 
adverUoement In IIle pope ... frolll Lane. Pitkin & Brocl<. 
torblddl':f. all persoo. from purchasing Clreular Saw 
:t

1
�1���n�I�� 

u
:i 

w
�I::;��:rla'1 

t
::�I��

n
��I�

n
:e

CI
���: 

��� a��e':R��
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��
o
s��II���,�1n�e�."��t�����J��u��� 

tnre <Rrcular Saw Mills wllh all the modcnl Improve­
ments, Bod wUI defend our customers froUl any 8UltS tor 
damages. brought agalolt them by Dcnnls Lane. or Lane. 
l'ltklo '" Brock. 

Is���:J:.z:t�· :\';�����t'l:"lel�tVt. 
COLE. BUGBEE & Co •• Lebanoo. N. H. 
Io'.  C. CANDEE'" CO.Y. Liberty St .• N. Y. cit)'. 

W- ATER POWER&F.,u·TOl{Yl3UILD-
INGS FOR SALE-Main Building. 85x60 ft .• two 

ltortel ; Foundry. �� tt .• with Cupola and Blower com-
c�,�

e
ll\tr.: I:o,;

h
1i�\i. ��:rl�����':f oo::!":� :!e'r.�\irm1t'= 

from Steamboal Dock. A very de.lrable I!.lace tor any 
Ught bUllness. Will be .old chea�. Only ,1.000 In calh 
requlred. _ __ �: G. s����_y��m�ell, Co� 

WOOD-WORKING MAOHINERY. 
New and Improved Woollworth·l. Danlel's

l 
and Dlmen­

lion Plane ... Mouldlug. Mortllln:r. Tenon ng. Sawing. 
Boring. Upright Shaping llachlnes. etc. Machine Chlsell 
and Augers. Moulding Cutten and Farmer'e Cele­
lwated Patent Matcber Head" Rnd Catte .... con· 
tantly on hand and ruade to order. 

__ R: �:'�_L.L_ '" CO., 56 Salisbury �t .• '!orce.tpr. Ma� 
WOODWARD'S COUNTRY HOMES. .150 DE8IGN8 and PLANS tor 

�, House. of moderate COlt -
'l.�

�
lt joald. . ORANGE UDD � CO .... , 

- -- Pt7RLlSBERS m roa,lwa". N. xor\: - - g"'Send tor Catalogue of all book. :- I 
_ on Architecture. Agriculture. FIeld 

_ 
-

_ _ . .  8ports and the Ho .. e 

A. HIIW T01Yl.A. TO ! 
I Introduce. thl • •  elooD. a new tomato. the CAlIADA 

VICTOR. "'lIle/l • prolxtb/v tile tar/lUI qf all flarl._. It 
combine. ju.t what I. wantedi 

viz : extreme earllneol. 
� :��n�rr� 

r
f���o"�·V� ... :.

o 
�?"Dn��

n .. � �:.��\�� 
aronnd the .tem. and lI .. t cl .. o cropping qualltle.. Sin-
::: p:t

c
�

t
:e�� �e�:��:d �;:�I·tb:��:·����Oe!�ile��� 

cents e.ch. My Seed ealalolrue tree to all. Deale .. oup-
plied at a I

!,�at�
l
�

o
l��REGORY. Marblehead. lla ... 

MACHINERY of all kind!!, New and Sec­
ond Hand. bought and sold by S. C. HILLS. 51 

ourtlandt Street. New York. $425 l!prill:b! E!!g\nc andT"bular Boller (4) HORn 
POWER. with all Trlmmlngs--ALaO. (lU) HORse 
POWER. Send tor clrcnlan. V AF.IETY IRON 

WORKS COMPANY. Cleveland. Ohio. 

CHAMPION SPHING MATTRESS-The 
lateot and beot Iml>rovement. Do "ou want a 

healtby and comfortable bed? Here It I.. The softe.t 
ealleat. ct.ealest. mOlt popular. and durable 8�rlng Bed 

BURDON IRON WORKS.-Manufaeturers 
of l'nmlll

� 
Engjne. for Water Work •• High and 

low Pre .. ure En nel. Portable En Inel and Bolle .. of 
aU kinds. Sugar Us, Screw. Leve� �r'lfA 

aDd Hydraulic 

�r�tt roa
���

rot �..ro�T�I:N. y�
B RD '" WHIT-

Buy BARBER'8 BIT BRACE. 

O o r r u g a t e d  I r o D, 
Iron Bn�II6�\!L ¥"f�Mb�Rrb"G:c

& ROOF CO .• 
8end for CI_reuler.. 0lllce, 5 Dey st . •  New_York. 

�r ASON'S PAT'T FRIC'rION CLU'!'CHES M.� are manufactured by Vol� W. M.son & Co., 
Ne

o
;

I
����N���LI1r.�1�i·:·& .• f��D�o�I�� atreet, 

-T--O PA;!'E�TEES-patllnt- Rigilt� - Bo�ghi 
mont�.n��:g.�.�

n COWf1tm�ALAl.eff.�IArg��c� per 
Philadelphia. Pa. 

- - - - - - _  . . . _----- --------. ---- -- . - . . .  - --

THE " PHILADELPHIA " 
HYDRA ULIO JA CK. 
P ISTON guided from both endB; all working 

parIs gu.rded from dust ; single or double pumps. 
c)'lInde�l shaft •• rocker anno. plstono. etc .• entireTy steel. 

No. 14 1'O .  5th 8t.,.Phlladelphll. I PHILIP S JUSTICE No. 42 CIIlf st., "ew Yorl[. . •  

The I SAVE MONEY by pureha8 
Ing the belt Plano-Forte. Do not de­
r.lde "hat make to Ift't until you wrlle 

A R I 0 
Nlfor our IlIu.trated CIrcular. which we 

matt free. The " Arion Plano ft eOD-

Italn. four patented Improvement. 
that make It mort dlJrabu th.n .ny 

PIANO 
plano In the mllrket. 

Write for Circular • •  nd mention 

is where you nw thll notice. 

I Address TIlE ARION PIANO· 

THE BEST I 
FonTE COMPANY, 5 Rut Four-

• tecnth Street. New York C:..:..lt�y. __ 

'!!��IE! !!.!.�!�w!�o��t��!t:. 
chlnM ; Pall.Tub.Clotbeopln. and Walhbo.rd Machlner!(; 

���fIi:��:i:il.
cll�r Lathes. CHARLES BUSS '" SO • 

MILLIONS OF ACRES 

Iowa &N 8 braska Lands 
FOR BALE BY THE 

Burlington & Mo. River R. R. Co. 
On TIl10 Yoar,' Cr.dit al 6 p..- c.",. Inlweel. 

PRODUCTS w\ll pay for the land and Iml>rovementl 
much within the Ilnllt of thll generous credit. Better 
tenn. arc not olf�red and probably never w\ll bel CIBCULARs llvlng lnll partlcul ..... graU. ; cal tor all 
that are wanted to clrcnlate. 

CoXE WUT and thrive. Friend. w\ll follow. 
A SJ:OTlOlr�L IIIAP • •  howlng the eDct location of Iowa 

lands, ls sold at 80 centl. and ot Nebralka lands at nme 
price. For Clrcula .. and Map •• apply to 

GEO. S. HARRIS, 
Land Commlllioner. B.rlllllrtea, Iowa. 

� And pl� .. e lay In what paper this .dvertlsement 
" .. . eeD. 

NE W PATTERNS. M ACBINISTS' TCOLB-aU slze.-at low prlcel. 
E. & R. J. GOULD.9'l to llS N· J·�e:.t;;�. J.  

Sturtevant Blowers. 
Ot every .Ize and deoc����n

G�o�t��\l! :n
c�

nd. 
121 Chambe .. & lOS Reade Street •• New York. 

W I L D E R. ' S  

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLA.NERS 

And Rt--Sawlng Machine •• Wood and Iron Worll:tng Ma­
chlner:r._ Engine •• Bolle .. , etc. JOHN B. SCHENCK'S 
80NS. Matte.wan. N. Y. and 118 Liberty St .• New York 

WOOD-WORKING MACHINERY GEN­
erally. 8peclaltle� Woodworth PI.ne ... nd Rich­

• rdson·s Patent Improvell Tenoa Kachlnel. 
Central. corner Union ot" Woreelter,}IUI. B080N WITHERBx RUGG '" .. ICHA • 

THE Union Iron Miils, Pittsburgh, Pa. 
The atteutlon of Engineers and Architects 10 ca\Jed 

to our Impro\"ed Wrought·lren Beamo .nd Hlrde .. (pat· 
ented) . ln which the compound weld. between tbc otem 
�f: :���

e
�l �

h
���f���i..r;:.v,.�� �� ·fl�l�

c
�
I
�g.���. !:e ��: 

prepared to furnlRh aU sizes at t �:'DJt\ .� favorable &II can 
beobtatoedelsewhere. Fordetic';' , l Ii: "t Uth9graphaddre88 
Carnegie, KloUla.n " CO. linlun Ir · ,n �1II •• Pltt.burgh. Pa. 

- - - --- -- - - - - - --------
INVEXTOHS' NATIONAL UNIO� E. H. 
SOI.r�:��:'n�o�:S �';:'J'i;�

a
Cir';;" :". 

York. Patents 

WOODBURY'S PATENT 

Plan'iI"'ff and Matching 
and )folding IIlaclimes. Gray & Wood's Planers. Self-olllng Saw Ar���: ��MW.�" WOOf! 9i'Ci�Wy��;�!�.cy:.y. ; Send for Clrcul.... 1 6'7  Sudbury slreet. Boston. 

UACHIN--E-R--- -Y- s��)!rcr�:I.r��i!tJ1�c� Hi , '" co. 00 Vesey st •• New YorIr 

OTI--S-'--'---.'t;!� -
NO. :us BRofDTJrY. 'f9�oA. CO., 

SILIOA. Til 01' SODA. In 1:0 varlous forms. _ _ _ _ _  P�IL:'E�LPHIA QUARTZ CO_ 

PUNCHIBG 
AND 

DROP PRESSES. 
Andrew's 

::
th
ld��t"�i ��ttrs 

& PARKER PRESS CO .• 
)fIDDLftOWlf t C0Nl.i. 

Patents • 

NO�';'.!:':\Fe?��o:y�:r��t:,r Geared Holet-
Safety ISljpre Eleyatol'll. Preyent Accldeat, It Rope ... Belt, an" Eadae break. 
Smoke-�lIlrDlnl: Safet,. Bolle .... OllClllatlnlr Elqlae., Doable and Slagle, 1-2 to 

100-HIQ'_ power. 
Centrl�l P ....... J:OO to 100.000 �llen. 

1£:.:&;;"'':3: :=!ef.·cTl-',I?::rn!��., �.: oat liaJ.rr.' All Lt.lltJ.1!i m
f,
le. Darable, and Ecoaomlcal. 

l!Ieud Cor virc{\.��. ANDREWS .. BRO. 414 Water Street. New Yon. 

100 YEAR�AL=-:M'==-=--A·NAC. FOR 50 CENTS 
we lend POIITPArD an Alm.nac lI1v1nlLevery Ye.r.Month, Week and Day of th" Century. also a Pocket Calendar for 
1B7B. 

Extra 
����:r�

n
� WE�"i. &��'l�ston. >.t .... 

E S 7 A B L J B B E D  1858. 

TuD. Ibn:. 
FIRST PREMIUM AWARDED BY TIlE AMERICAN 

INSTITUTE FAIR. 18'11. 
���ll� t:i"tX�L��!

a
:�

r
lg3e:;���ltt: ���\�'g �:: 

Iron, tin and wood. Send for a clrcul"r .nd nm&le 
�g���lf�'''e

t
�Wl���a�,E�!;'

L
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T 
- ---- -_ . .  _ .  - --.--------\Y:OOD CARPETING. 

PARQUET AND INLAID FLOOBS. 
nd Itsmp tor Iflnltralf:d prl�e list to the 

NATIONAL WOOD MAN'F'G CO., 
942 Broad way. New York -------

Write tor Large Illultrated Deocrlptlve PrIce Lilt to 

�f!�':��ou�
l
lt 

b
��ll

e
ag��p�::�

e
:;Si t�ga�I��� ��:::: 

I!ered .teel sprlnll1l. so unIted that the pre.oure II equally 
ilIatrlbuted. Easily moved or carried about tbe houle. 
Can be lifted. turned. or rolled up like . blanket. Both 
IIdel .lIke. No frame. no wooden slato. no otrapl. May 
be uoea on 1I00r wlthont bed.te.d. No under bed re­
qDlred. Need. only half tblcknel. of hair mattress. Tbe 
regular .Ize double bed. 4 ft. 6 1n. by 6 ft •• eontalnl l92 
tem�red otecl upholotery springs and wclghs only 25 

!��:.y!:!!.��t!��c!���.
S!� M.ke ... Tlnne ... "B .... Manufacturen. 8Ilveromlth�.tc PROTECTION AGAINST FIRE. Warranted ���¥8ff.tu�f�A�e��t'[����!ue, C. 

________ 12_1_C_h_ambe .. & lOS Rea de HALL BROTHERS 

BUERK'S W A'fCHMAN'S TIME DE· 
TECTOR.-Important tor all Ilrge Corporation. 

�'�h :g:nu�������u���
c
:�:=r.,�

b
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patrolman . .. tbe 8IIIle reaches dltrerent atatlona of hb 
beat. Send for a Circuli". J. E. BUERK. 

N. B.-Tbl. detector I. c�v�re��i�..Jo»g�
t
g�'p!:'":t. 

Partie. using or seJllng these Instrument. without au­
thority from me will be dealt with accordlnlr to law. -;R- ICHARDSON, MERIAM & CO • 

Manufacture .. of the I .. teot Impro"ed Patent Dan 
els and Woodworth Pl.nlng Mlchlne •• MatchIng. "".b 
���I��J:'t'ffc1.���

n
�!a.��·1l':c:.g����.�s�m�: r:� 

t:.��r:· ���� �:r
s
'w���w;�rn�:�

-o
[alt�:, �11.�"�:rI::; 

other kinds ot Wood''''orlling llacblnery. ( atalo�uel 
and prlee lists sent on .ppllcatlon. Mallufactory, 'Wor. cester. Mao. Warehoule. un Liberty bl, Nt:w l· on.:. ]7 , 
�HINGLE AND BARREL MACHINERY.=-u Improved LaW'8 Patent Rhtogle and iiti.�!�g Ma Chines 

8lmple.t and best In nRe. Alao. Shinf,le Hudlng 
��':ne��1t.

Ol
l�.rre�I�tf)o;�?,� �Zt�:. r�'�:p��t.l'i!.r-f�

s 
-- - _ . _ ----_ . _ ._-----_ . _- ---- _ ._ .. . .  -

U. S. Plano Co., 80S Broadwa" N. Y. 
O INCINN ATI BRASS WORKS-Enginee�­
fO/C:�:��·lItte .. • B

1-���h:fI���Il:;Pr��
d 

SEE In auother column. advertllement-;;boiit­
Iowa aad Nebra.ka La ude. -------- - -----

LATHE CHUCKS-HORTO�'S PATE�T 
from 4 to S6 lncheo. Also for car wheels. Addl e .. 

E. HORTON & SON. Windsor Locko. Conll. 

OF' THE 

SCIENTIFIC AMERICAN. 
Tk Bellt Mechanical Paper in tk World 
A year'l numbe .. contain over 800 page. and several 

hundred engravlnga of new machines. nseful and novel 
Invention •• mannfactnrlng eotabUohments. tool., lind 
proce .. el. 

Tbe SCIENTIFIC A�IERICAN I. devoted to tbe Inter 
elt. of Popular Science. the Mechanic Art •• Mannfac­
tureo. Inventions. Agrlcultnre. Commerce • • nd the In­
dusirlal pU .. UItI genetally. and Is valuable and In.trn 
tlve not only In the Work.hop and Manu(actory. but 
In the Honlehold. the Library. and the Reading Room 

To tk Mechanic and Manufacttt1'� ! 
No pen.n engaged In any ot the mechanical pu .. nltl 

Ihou1d think ot doing wlthont the ScIl!:NTIJ'IO AlIEBI· 
OAlf. Every number < on taln. from six to ten engra vlnga 
of new machines and I wentlons which �-"nnot be fonnd 
In any other publlcatlo 

CklnMts, Architects, MiUwl'igitU a_'d Farmr, 
Tbe SCIENTIFIC AMERICAN wl\1 be fOl4nd a most 

usefnl rnrnal to them. All the new dlscuverleo lu the 
oclence at cheml.try .re given In Its columns ; and the 
Interests ot tb 3 Ilrchltect and carpenter are not over­
looked. all the new Invention. and dIlcoveriel .pper­
talnlng to tbese pnnDltl being pnbllshed from week to 
week. Uletnl and p"Rctical InfonnaUon pertaining to 
the Intereatl ot mllh.rlghta and mlllowne .. will be found 
publlihed In the ScIElITIJ'IC AXEBICAN. which Infonna · 
tlon they cannot po .. lbly obl-aln from any other sourel'. 
Subjects In which plante .. and farmers ftre Inlere.ted 
will be found dlocuoaed In the f:lcIE"TIJ'lC A>tERIC.\ Y .  
many Improvements In agricultural "uplemeots being 
\Ilu.trated In lie columns. 

We are al.o receiving. every week. the best oclclltille 
journal. of Great Britain. France. and Gernlno\" ; thus 
placing In our poo.es.lon all that I. transpiring In me­
chanical oclenee and art In these old countrlc.. We 
.hall continue to transfer If) our columnl coplou. ex­
tractl. trom the.e Journals. of whatever we mly deem of 
nterelt to our reade ... 

TERMS. 
One cOPY. one yenr 
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Send tor pictorial circular. Retail price at double bed Ill. Shipped. ,'y ':OI<1e bed or qu.atlty. to III par'" ol tbe .... rid. Llb�ral .\locollnt to the trade. Agentl want­ed. F. ( ' .  BEACH '" CO . •  Mol<cl I. 1Sl .nd13S Duane 8treet. New Yurko 

To Elect1"o-Platers. 
BATTERIES. CHEMICALS, AND MATE-
mann?�c\��J
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Ing Electrician. 19 Bromllcld Str"et. BOlton. M .... IlIul­trat�d �atalo"ue Rent free on appllcatfon 

J H. WHITE, Newark, N. J., Manufac­• turer of Tin. Zinc. B .... . nd Copper Spnn Bot­tom Olle ... Children'. Carrl.ge Trlmmlnl8. Cowell Pat. Door and Gate �prlng. 4oc • .tc. Stamped. Ca.t and Spun Metal Wort. Die •• Toolo, Ind Pattern. to order. _ 

RUBBER 8TAMl'8. Steel Lette .. the Little Gem. StenCil Die., .tc .• U. S. )1'J" G Co., 9'l W. 
Lombard St., Baltimore. ,10 a da) to Agents. 

(tAFETY FUSE :::
t
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O
�a::r.�= o tured by F. M. ALFORD, 

Avon, Conn. 

Are prepared to intro­
duce their H System of 
Sprinkle'rs" into Mills, 
Factories, &c., at short 
notice. Oall and see a 
practical operation of 
same at their works, 

One copy • •  Ix month. -
One copy. four month. 

�.()I) 
1.50 
1.00 

One copy of Sclentillc American for one year. alld 
one copy of engravIng, " Men of Progreas " 10.00 

One copy ot Sclentillc American for one year. and 
one COpy of " Science Record." for 1818 . UO 

Remit by pOltal order. draft or expreso. 
The postage on the Sclentlllc American II live cents per 

quarter. p.yable at the olllce where rccelved. Canada 
Inbecrlbe .. mUlt remit. with .nbserlptlon, 2:I cents extra 
to pay po.tage. 
Addre .. . 11 lette .. and make aU POlt Olllce orden or 

draft. p.)'Ible to 
$t:: t $"OT"'rd".,1 A.�t. ".ntedl .tl1cl ..... oh'n".n • .,.. tI 0 .. ple, ohUbe' lu, )"OUDlt Orolft,mak ... otelUouyal work (or u. lo U.w;:lr lpa,.. momeqta OI'.U &b • •  '410 'baa .'.Dribl .. ..... PaI1lcula ... rr.. .£44I' .. O. 8U ..... O" ... 'Iud. ... s... 

36 CHARDON STREET, MUHIf " OC., 
B 0 8 '1' 0 ) "  8'1 PAU l L(W "l. lI  ' U U :  • 

© 1873 SCIENTIFIC AMERICAN, INC.



AdfJertlB.,rnmU will be admilled on IAIB page al iA" rOle oJ 
81.00 pel' Ii .. e .fo,' each insertion, EngrfJlng. rna?! 
htad ad'D�t·tl.tem,entJl at the 'QlIU! ,'au t1tr line by meaa­
llreme1l.t, as the letter-prtas. 

To Investors. 
---0--

'1'0 those horlng fllnd8 to inl'e"t, ami those who wish 
to increa8e their income from means already In· 
re.ted In other le_. profttable secnrltles, we recommend 
the Seycn·Tblrty Gold Bonds of the Xorthern Paclftc 
Railroad Company as well secured and nUIl.uallr pro· 
ductlve, 

The bouds are alwars couvertlbl� at Teu per ceut . pre· 
mium (1.10) Into the Company's Land. at Market PrIces. 
'l'he rate of Interest (seyen aud thrce·tenths per cent, 
gold) Is equal now to about 8)( currency-yielding an In· 
COlDe more than oue·thlrd greater than U. S. 5-lXls. Gohl 
{;hecks for till' seml·annual Interest on the Registered 
BOUlls arc mailed to the Post·ODlce address of the owner. 

A. S. CAMERON & CO., 
ENGINEERS, 

Works, foot of Eaat 2Sd 
Itreet, New York City. 

Steam Pumps, 
Adapted to every pOlOlble 
duty. Send for a PrIce Llat. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

BoBer Tubes. 
WROUGHT-IRON TUBES 

AND �ITTIBGS, FOR GAS, STEAM 
WATER, AND OIL. 

IF'lIteam and Gas Fitt�rs' SupplieR, :'olachillery for 
osl Gas Works, &e., &c. 

NO. 13 GOLD 8T .. NEW YORK. 

MAHOGANY, 
BOBEWOOD FRENCH WALNUT SATIN 

WOOD, HUNbARJ AN ASH, CEDAR, ETC. 
La...., and Choice St" ck Fon:lgn aad Domestic Woodl, ln 

VENEERS, BOARDS, AND PLANX. liiiported and Manufactured by 
Olllce, Mill and .f..'fd?Nlt!,JrLe�Nt� c�. 6"'?'i. R. Branch Salesroom-l7'O &: 17'!I Centre St., N. Y. 
�%':n�f:::.
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R. A. Vervalen's Brick Machines, 
Madc at Haverstraw, Rockland Co., N. Y. Making nine 
tenths of all tbe brlck nsed ln tbe State. Send for circular. 

New York PLASTER WORKS 
.\1 1  \Darketable stecks ar.d bonds are received lu ex· M A�TFAC'1' I,; RgHj�; o f  Calcined and Land PlaRter, MIlI'l,I" Du� t ,  T.'rru Alba ,  &:c. &c. Our 
l'hang. for Xort hern Paclftc. on most favorable terms. ou���:���·��:tn�������0:'I��/lI·pa'8"'. Every H�·�rlK��rr��:lr7l· ,� J.;! {;HERHY :;TREET, NEW YORK. 

JAY COOKE & Co. , 
� t; W YORA., PSILADELPHL\, AND W ASHINO'l'O!\, 

Ffuancial .. tgeutl'l' �Yorthe1'1l .PcICIjlC R. R. Co., 

I N D E P E N D E N T 

B O i lE R  f E E D E R S 
S E N D FO R I LLU ST � AT E D  C ATALO G U E.  

i1!"OE MA,,!(. Union Stone Co. ,  

aD 
Patentep8 and Manufacturers of 

EmeryWheel8&: EmeryBlock8 In slie and Form to Suit " arlous 
GRINDEN.�C�t�C�

l
ulimtRS. DB. 

¥t>�PJ�Hhl'Gm'k���D'S PA· 

:?{e��g�
ng

Kn1:.l's�
r Cutting, Leather Splitting, and al 

OFFICE, 1�EXCIL\N6K ST'RlCKT, Boston, )('Ui8. 
BBUICH OFFICIC8 ! W. S, Jarboe, 98 Liberty 1'Ireet h�' Y. 5 5O'l {;ommerce tltreet,Pbliadelp la,Pa pr"Send for circular. 

"Tho Harrison BoHor." 
Beyen years' sen'lce In some of tbe largest pstablllh· 

ments In New England and elsewhere, with boilers 
�U;

I
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this Improved g.!nerator has taken a permanent place lu 
the ule of steam. }'Ifty Thou.and Horse Power bave becn made aud put 
In
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generatlBg or 8uperbeatlng surface, and wben thl. needs . RA.."\SO)I SYPHOX CONDENSER perfects entire renewal II call be 11la& as good a. nOlO <lI a ll Ollt/(IJI, 
and maintains vacuum en Steam Englnea at cost of qfonlll 011' Aa1..f tl.A COSI qfa .. ew boiler. It can /le taken 

one pPr cent Its nIue, and by Ita uae Vacuum Pan8 are ft\': r::t. �m�g�� �rs�1:�\li��r�l:'eo�!.'!gf���1':,,:-
s
gJ'�.:'�"o�: 

C O P E & MAXWELL  M FG.CO .  
H A M I LT D N . D H I  D .  

nlO with full vacnum wltbout Air Pump. Send to WM. of tbe original setting. It is m08t dllllcult and expensln 
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·f For all Information, circulars, etc., application must FOR ... . material and worltmahslll.p, tbe duo be made direct to th.· 

Practl-c al Men. ' 'tAINM���\"M�!i!·Dt1tE'�OM. HARRISON BOILE�ra}r'l-�Jf�:'ad, 
.1,'" PAXY, .Woonsocket, R. I. Phlla�elphla, Pa 

---0---
ar Wc .end our Descriptive Price List of 

Wa l t h am Wat c h o s 
�·B.EE TO ALL WHO WBITIC POB IT. 

�Iechanlcs, Engineers, and all others who require cor· 
reet time. will ftnd Watcbes specially adapted to tbelr 
noe described In tbl. Price List. 

WE SEXD SINGLE WATCHES TO ANY PI"ACE BY 
EXPRESS, WITH BILL TO COLLECT ON DELIVERY , 
., SD ALLOW THE PURCHASER TO OPEN T1IE PACK· 
.\GE AND EXA)IINE THE WATCH BE�'ORE PAYING 
THE IlILL-A" D }'OR ANY WATCH THAT DOES NOT 
, aVE 8ATlS�'A{;TION. THE MONEY WILL BE 
I'IW�I PTLY REFUNDED. 

====O==O===V:::::===:ER==IN==========a=======fo===r=======BO:::::::::::::::I=:::::::=L=ER=======S==== 
AND PIPES. Superior Quality. First PrIze Am. Institute }'alr. VAN TUYL M�" G CO., :!28 Water St" N, Y. 
---� -- -

Always Roliablo. 
Wrillht'. DOII"Ie-Actlnll Bllcket­

PI.ncer. 

STEAl PUlPS. 
Made by the Valley Machine Co. 

EASTHAIUPTON, Ma_ 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S . 

llANUF .A.CTUBEB8, TRENTON, N. J. 
R Inclined Planes,Standinj{ Ship Ri�gillg , . Bridie., Ferries, Stays. or Gu,.. on 'be'rrlcll:o & ('jranes, lIer ROpeB, 8118b Cords of cOfper and Iron, Llghtnlnll Condue�1'II of Copper. Specla attention given to bolat:· Ing rope of all klnda for M1ne ... nd Elevators. Apply for Circular, giving price and otber Information. Send for pampblet on Tran8mlsslon of PIJwer by Wire Rope8. A arge stock constantly on band at New York Warebouse. No. 117 Liberty street. 

Amel'ican Saw Co. 
No. 1 Ferry Street, corner 

Gold Street, New York. IRON PLANERS, ENGINE LATHES, 
Drill., and otber Machinists' Tools, of Buperlor qual· Wri t "  for Ihe Price List, and pl.a.e mention that Y

O
I\ ! Ity, on band, and ftnlablng. For sale low. For Descrlp· 

. a w  t h l '  advertisemeut !n the �et F."TIFIe .\>IERIC.<X. I tl<?n a!,d �ce addres8 flEW HAVEN MANUFACTUR· 
JU..NUF AC-.rUBER8 OF 

Patent Movable Toothed 
.\ddl'\· •• 

B O W A B D  .. 0 0., 
No. 865 Broadway,.NewYork. 
IrTExtl'a Hefl,"y GoM and Silver Colee I! always on hand 

WAXTED-By II m a l l  I I f  2;; veal's' exppri­
" llf'e In Dundiu·g-. ltcpulrlng, Rnd rlllloilu: 'Engines, 

R .Idtnntton 8S Englneel' In 80Ult' ftrl!lt claRs t"8tKbUshment, 
Sonth or Wt"�t preferred. }�lrst clasR Reft"renees fro1!l 
I)r('bl.:'ut  Employers, anel others, if (tesired. Address E!\· 
" I X E E R ,  care of J. Cupps and Bons, Jacll:sonv\lle, III . 

S'fEA.M ENGINES, 
PORTABLE & STATIONARY. 

ING {;O .. !'lew HaYen, Conn. 

Send for Shearman's Illustrated Catalogue 
Uf American Macblnery, with montbly Reporter of 
New and Second Hand MachInery ready to deliver In tbe 
Unltlld States. Price Slcta. per year. ItlAAC H. SHEAR· 
MAN . 132 N. 8d St., Pblladelph!a, Pa. 11 ROTARY HAND CORN SHELLER-

Guaranteed to work ... ell. Send for Sample and 
C roular to the 

HARRISBURG, PA., FA.ltULY CORNSHELLER CO., 
Lock Box 9 

CIRCULAR SA is, 
Patent Perforated 

Circular, Mill, 
All"D 

Cross-cut Saws. 
pr'Send for Descriptive Pam· 

pblet. 

MANUFACTURERS, NOTICE ! 
To RENT-In a thriving New Enj{land City, 2 Stol'it'8 of a fil'st das:> Brick Building (j ust 

ftnlshed) 160:r50ft .• with power. Splendrdlyllghted and well warmed. AlI l.he modern Improvements. li:lpe· 
clally adapted for Wood Working, Shoe Manufactunng and the like. SblP'l'lng facilities abunnanl. The building 
Is altuated near tbe R. R. dppot and Steamboat wharf. The city 18 one 0 the largost " Lumber Markets " In the 
country. Address SHEPARD. DAVIS & .  ('0 .. Bnrlinaton, Vermont. 

---- -_._--- ---- - -. - --- -- - - _ .  -- ---

THE HEALD & SISCO 
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II' For steep or ftat Roofs, In all climates, � ASBESTOS ROOF COATING. 

For restoring old Tin, Felt ,  and Shingle Roofs , ., � ASBESTOS BOILER FELTING. 
.. THE BE"T. l 'RE.\PES'l', MOST DURABLE." iJ:: .. .. The best non·conductor, and tbe IIgbteat and m'lst eco· 

nomlcal covering for Steam Pipes. Boilers, 011 Stills, etc., 
whether houled or exposed to tbe weather. Impl'ove,1 ('Irenlal' Saw Mill", Screw Rnd J,ever I'Iet. 9r' Send fur {;Ircular. . 

UTIC.-\ STE.\'lU El\GINECO . •  Utl�a, N. Y. 
lL 0 .  Y()(�XG, GEXICRAL AGENT, 

'I'l l:ortlandt iSt .. New York. 

Grant's Bolt Cutter & Drill Combined 

PAn:N'1' CENTRIFUGAL Pt:lIPS, Vertical and Horl· 
zontal,are used all over tbe UnIted States and the Can· 

adast.and al80 In Great Britain. Send fer our new IIlustra· 
ted rampblet. containing nearly 600 references to Tan· 
ner8, Paper-maker8, Con tractors,Br1ck-maker8, Di8tillers, 
etc., wltb 22 pages of the strongest possible teatlm0V," 
t#!f'i:': :'El��Pu�

SC
�a8���mp���

w
��w��e6rr';an., 

1871, and at Clnelnnatf. Brooklyn, and New York (Am. 
Inatltute) , 187'l-belng thua proved to be tbe Best Centrlf· 
ugal Pump In the world. A cheaper, hetter, or more duo 
rable Wrecklng·Pump, Flre·Pump, or Irrigator, Is lmpo.· 
Bible. 
---------_. _ _  .- - --.. ---
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WAT E R  W H E E L. 
� T I L  , ' 1  L c  l � � :.. �.1 � � . " , 

Tbese moterlala are prepared ready fo\' use, and can 
;bett"�21P'�J'I��lr ���lt'HING FELTS. ASBESTOS 
BOARD, ASBESTOS PAPER, ASBESTOS. ASPHAL· 
TUM, &c. 

Send for Descriptive Pamphlets, Price Lists, Terms to 
Dealei'll, etc. 

H. W. JOHNS, I EBlabllBMd I New OlllcesL81 MAWEN LANE, wr. 1 'fI. 18!18. ( �o.t,J1 "TR�: ET. New Yort. 

BoUet"s & p1ives covel'ed 
wIth .. ASBESTOS FELTINif;" s&\'es 25 pcr cent ID 
fuel. 8elld for circulars, 

Asbestos Felting Co. 
No • •  318. 31t!!, 3!10, 3!I!I, Front St., Nt �' IF Asbestos fn all quantitIes ana qualities for aa e 

lMARCH I ,  

PETER COOPER'S 

Rofinod Boats' Foot Oil 
POR PIRST CLASS MACHINERY. ' --0--

It contains no gum or aCid, and la warranted pure and 
eq� to tbe best ,Spenn 01

1
. 

pr-For 8ale at No. 17 Burling Slip, New Yerk. 

Ili , u l lond - llu in t ed 
srrEi-\�I nl�I IJ.4 S .  

THE adoption of new and improvt'd applica 
tlons to the celebrated Le8chot's patent,bave maie 

IM�'k d1]ltIl'tI�J.
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economy are acknowledged, bot'/; In tbls country aull 
Europe. The Drills are built of various sizes and pat· 
terns; WITH AND WITHOUT ROlLERS. and bore at a 
unIform rate, of THREE 1'0 FIVE INCHES PER MIN· 
UTE In hard rock. Th

M 
are ada�te .. to CHANNELl ING. 
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VALUE OF MINES AND QUARRIES. TEST ( ORE 
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durable 10 construction. Never need sharpening. Mau uf;'lIuri'�W.ERICAN DIAMOND DRILl, ()O .. No. 61 Liberty St., New York. 

KE FP YOUR BOILERS CLEAN. 

A N T I  LA M I NA 
prevents and )'f'IDOyeS scale In l'tI"SJl1 Botlers--<10es no '  
Injure the Iron. In use over 11.\·e y(·ar�. . J. J. ALLEN. Patentee, l'h ll",lelphla r 

NEW YORK SAFETY STEAM POWER CO. 
30 CO RTLAN DT-ST., NEW YORK. 

SUPERIOR 
STEAM E�GI��S 

AJlD BOILERS, 
by "pedal machiuery 
<to duplil'ation of partl!. 
'l'be)' arc lSo!e, EcmlOlllj. 
cal, E<!'il!1 J/anagtt/, and 
110t lIa hie t () dUR""" 
"'tllt 'l'heir COMBIX· 

};D EXGlNE & 
BOILER Ie pc· 
culiarly adapted 
t� all pllrpOse. 
requiring email 
powcr. Mol'; 
t h a u  S O O  CD' 
goines, from 2 ttJ 
100 honH .. --pO\\· 

. t"r, in use. 8cud 
. f I) r iIIu.tratcd 

_���_r:dl;..�.Jrl ch'Cular. 

TBB T AHITB 00., 
INVENTORS & BUILDERS OF HPECIAL 

MACHINERY CONNECTED Wl'rH 
EMERY GRI�Dl:XG. 

SOLID EMERY WHEELS, from 1 In. to S feet In d!alll '  
Tbe T ANITIC E>IICRY WHEEL Is rapidly taking tbe p l  .. cc 

of theftl. and the Gri1l/fota.le. It you wlsb to makp 1111· 
crovelllents In your Fact0:7t, }�ollndry, Mill or 8btl�, 
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of Tanlte Emery Wheel. and Grinding Macblnery will 
more than reNay tbe cost lu tbls year's work ! N otblng 
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are 8teel ,and each minute's use injures its cutttDf eue8'1. 
A Tanite Elllery Wheel never II'rOWII dnl ! Em· 
ery ts a Bub8tanee harder tban any lIlt'tal ! "r e bave lately 
Introduced balf a dozen new .�le8 of Macblnea for 
f:.
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s �:�� tor' t!rr';=rs '��d 'FIi!ro: 
graphs tl' 

The TaDite 00., 
Stroud,,"nrll, Illonroe Co., Pa. 

Machinist's Tools, 
EXTRA. REA VY AND I.PROVED. 

LUCIUS W. P�!!>lt
!9!!�FACTURER 

Warerooms, 98 Llbert�����tlnI����i.gent. 
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t
a ���� A�I:b�::�tl:frn��St.;'�a���t��n .n�rg:�:� In I1se, renders It undoubtedly tbe moat econom!eal. We 

are also tbe aole manufacturers of the CELICBBATICD {;OL' LINe PAT. COUPLING, and furnish PulJeys. Hangers, etc., 
of tbe most approved .tyles. PrIce list. mailed on appH· cation to JONES & LA UGHLIN&. Try Itreet, 2d .. nd Bd avenu.s. Plttsburgb, Pa. 190 S. Canal at. Clilcago. IFStocks of tbls Shafting In store and for sale by FULLER. DANA & FITZ, Bo.ton, M8ss. 

GEO. PLACE & CO . •  126 Chambers street, N. Y. PIERCE & WHALING, Milwaukee. Wla. 

THE " Scientific American " is printed with 
CRAil. ENEU JOHNSON & 00. '8 IN K .  Teutb all1 LO,mbarcl .tI., Phlladelphra and 59 Gold .t., New York 
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