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A LARGE STE!M CRANE. wheel securely locking the jib in any po.ition. A broad spur tershaft. This pillIOn is withdrawn for lowering, and the 
Messrs. Appleby Brothers, of London, England, have sent wheel is geared on the crank shaft, and works a narrow wheel descent of the load is controlled. by a strap brake worked 

to Vienna three steaul cranes, for three, five, and seven tuns bf'low it on a weigh shaft, which has a small crank pin 'It from a foot lever, which is fitted with a pawl and ratchet, so 
respectively, of the same general design, the difference be· each end equal to the stroke of the slide valvps'. The nar· that the load can be left suspended at any point of its de. 
ing only in proportion. We illustrate the largest of these row wheel can be moved by a haud lever laterally about four scent. 
cranes, in which, as in the others, the carriage is cast, in one inches on a spiral ff-ather, thus reversing the valves for run, As the slewing motion can be put into action through 
piece, the horns being provided with bearings for the travel· llin! the engines in either direqHbn. This arrangement an· the cones while a load is being raised or l0wered, a consid­
ing wheels. 'rhe central P08t is of ,wronght iron, and the swers well, and is fonnd to be :lnore durable than a link mo· erable saving of time is effected. It will be seen that the 
top of the carriage is recessed for a spur wheel fitting on the tion. A pair of spur wheels are placed on the left side of speeds 0, working are in direct relation to the loads ; as 
column, and made' fast or loose with it, and there is a raised the crank shaft, and which gear into wheels on the counter· 'many as 60 or 70 loads may be lifted and turned round in an 
roller pat.h truly turned on the outer edge of the recess. A shaft below. One pair of these wheels are of equal, and the hour with the quick speed, while heavier loads, which neces­
base plate, fitted with three friction rollers, revolves on the other of unequal , diameterA, and either pair can btl made sarily req llire more time to manipulate, are dealt with at a 
central column, two of the rollers baing placed directly be· driver8 by means of a double to·)thed clutch. Provision is correspondingly lower speed. 
low the jib, and one at the back to take the weight of the made for working the Cl>\ne by hand if necessary through The details of construction, says Engineering, to which 
boiler and tank. The engines are carried on this base plate this shaft, which also carriAS a set of bevel wheelR and double journal we are indAbted for the illust ration . are '''ell carried 
in a pair of A frames, the feed water tank and the boiler be. friction cones for driving the slewing alld traveling motions. out in these cranes, whie;h are well got up, without the su­
ing placed some distance from the center of the crane post, As this shaft has two speeds communicated to it from the perfiuons finish too often given to machinf'ry ior e)l:hibition. 
and forming a counterbalanceto the weight to be lifted. The engine shaft, it will impart two speeds to the slewing and One of these machines did good service in unloading and 
boiler is verticaJ, and is fitted with two cross water tubes, traveling motions. The mction from this set of wheels is transporting the heavy machinery sont to Vienna from En. 
which system, although not so economical as the multitubu· transmitted through a train of wheels to the Rpur wheel on gland. 
l:ar as regards fuel, works out better in practice, as cranl'S are the column, anel wl:ich is twice the depth of the pinions •••• .-.-------
so often fed with the worst kind of. water. The work is done gearing into it. The pinions are placed at different hights, CJarlCyln� Beer. 

with a pair of direct· acting steam cylinders placed slightly so that the slewing pinion clears the pinion driving the tra· Of the thousand and one methods proposed for this pur-
.on the incline, one outside each sideframe, the crank pins ,veling gear, and which is fixed. To travel the crane the body pose, one of the latest is that of Mr. Garton, and consists in 
being fitted into a pair of balanced disk plates. In addition is fil!:ed to the carriage, and the wheel, revolving on the crane the use of pho�phate of lime. The process is as follows: A 
to the usual lifting and turning motions, each crane has a post, drives the traveling IUotion. The friction cones are very concentrated solution of phosphate of soda is first put 
neat arrangement. for traveling by steam and for altering operated by an eccentric lever, and can be thrown in contact 'into the wort, and then gypsum or chloride of calcium and 
the radius of jib by the same agflncy. The �ngine shaft be. while the engine is running-, the jib being put in motion slaked lime are add�d. Instead of the soda salt, phosphoric 
tween the side frames carries a bevel wheel made fast or gradually, -;v:thout slack. On the cones being reversed, they acid or SO'lle s.oluble phosphate of lime may be employed., 
loose on the shaft by means of a toothed clutch, for driving act as a brake, and arrest the motio::t of the jib. A pinion This clarifier can be used at any stage of the process, either 
an oblique worm shaft gearing into a tangent wheel on the sliding on a feather in and out of gear, with a splir wheel on I before or after fermentation. The same process is also reo 
derrick chain barrel for raising.or lowering the jib, the worm the barrel shaft, conveys the lifting motion from the coun· commended for other fermented liquors. 

STEAM CRANE AT THE VIENNA EXHIBITION. 
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TRIUMPH OF AM;ERIOAN HARVESTERS IN AUSTRIA" 
THE ENGLISll E�llIBITORS lIA.OB; OUT OF TllE 

COMPETITION. 

The result of the trials of the mowing and reaping ma­
chines, recently held at the Vienna EJ>position, isa s ubstan. 
tial and unequivocal triumph for the American inventions. 
We print elsewhere a full account of the experiments, ex­
tracted from the page of our English contemporary Engi· 
nee1'ing, a report which we have purposely selected in pre­
ference to many at hand from America.n correspondents, in 
order that our readers may have before them the acknowl. 
edgement of the victory as dictated by the most adversely 
prl'judiced of all observers. 

It will be noted that the tests were confined to American 
machines in a large majority-in fact, we might ada, e:g:clu­
sively, for the German devices entered were merely German 
imitations of Euglidh copies of American origiMl$. The 
British manufacturers were conspicuous by their absence, 
declining to compete for no reason that we are able to dis­
cover, other than that, after comparing their machines with 
those from this country, they considered their defeat a fore­
gone conclusion. Their machines, presumably of the best 
types made, were entered for compethiou; and according to 
their own showing, the circumstances of the trials were par. 
ticularly favorable for them. But in spite of all their facili­
ties for improved construction, in spite of their much vaunted 
progre�s in agricultural machinery, and in spite of medals 
and honors innumerable, won in domestic expositions, the 
English makers have fairly and squarely backed down, and 
this ou a simple inspectiou of the American exhibit. 

Engineering makes an . ineffectual attempt to gloss over 
the fact by disparaging the nature of the trial and conse­
quently the ability of our machines to perform difficult 
work; but conveniently forgets that the same conditions 
were free to the devices of its own colll1try. It seems to us that 
it would have been much more just and fair for the English 
exhibitors to have taken part in the ordeal, and sustained, if 
need be, an honorable defeat,rather than to permit the inferi­
ority of their products to stand puhlicly confessed by a de· 
liberate and cowardly withdrawn from the contests. The 
part taken by our contemporary in decrying an honestly won 
success is neither generous nor grace-ful, nor is the clumsy 
subterfuge of ignorance, manifestly advanced in order to 
avoid a candid admissiou of superior merit, one worthy of It 
jourual supposed to be upright aud unprejudiced in its 
opinions and dealings. 

�.� . •• ------------
TOWING SAILING VESSELS, 

"Suppose a tug tows a sailing vessei at the rate of three 
knots an hour: would the vessel be propelled at the same 
speed, if the engines and propeller of the tug were placed in 
her?" This is a question recently asked by one of our cor· 
respondents; hnd we propose to give the answe, at greater 
length than would be convenient in the columns devoted to 
" Answers to Correspondents." 

When a vessel moves through the water, it encounters re. 
sistance: 1st. The resistance of the midship section, which 
is inriuenced by the form of the bow lines, it being a well 
known fact that a wedge-shaped body is more .;>asily forced 
through the water than a'blunt ended one with the same 
immersed crOBS section. 2nd. The skin resistance, which 
depends upon the amount of immersed surface oithe vessel. 
Both forms of resistance are also dependent upon the speed 
of the vessel, the resistance offered by the water to the ves, 
sel'� passage varying ab'Jut as the square of the velocity_ It 
will be se.;>n,. t'Jen. that however the vessel is forced througb 
the water, whether by power applied at the bow, such as 
the action of a tow rope, or by the motions of a wbeel con­
nected with itself, there is a definite amount of resistance to 
be overcome, to produce any given speed_ If the vessel is 

being towed by a tug, the motive power must overcome the 
resistance of the tug, in addition to that of the vessel; so 
that, if the engine and propeller were removed from the .tug 
to the vessel. the resistance to be overcome would be lessened 
by the amount offered by the tug. It does not follow, how. 
ever, that the vessel would go faster than before, or even as 
fast, under these new collflitions. The propeller works in a 
yielding medium, and does not utilize all the pOW6r imparted 
to it by the engines. Part of the power g(i)es to propel the 
vessel, and part is expended on slip, which produces no u�e· 
ful effect. It is well known that the propeller must be 
adapted to a v."ssel; and it might happpn that, in changing 
the machinery from the tug to the SaIling vessel, we sho'.1ld 
give the latter a propeller that was not suitable; so that the 
slip of the wheel would be increased, and she would not go 
as fast as before, with the same expenditure of power. In 
general, the propeller would not be adapted to its new po­
sition, for there is ordinarily a great differen.:e in the hu!ls 
of steamers and sailing vessels. Tug boats, as usually con­
structed, have another advantage over miling vessels, in 
their capacity for util:zing the power imparted to their 
wheels. Our readers have doubtless noticed that the s*ern 
of a tug is constructea to overhang the immersed hull. The 
effect of this projection is to partially confine the water 
thrown up by the propeller in its revolution, thus creating a 
more solid medium for the action of the srrew. The under 
part of the overhanging porti')ll is also made in the form of 
an inclined plane, and the effect of the concussion of the 
water thrown up is to force the tug ahead. If the propeller 
were transferred to the sailing vessel, and given the eame 
immersion as before, the luss of this overhanging portion 
would be perceived at once by the increased slip. We con­
clude, then, that, under the ordinary circumstances which 
occur in practice, the effect of changing the motivp. power 
and propeller to the saillng yessel would be to decrease the 
SPeed. It may be interesting' to conilider whether there are 
any con.ditions under which this transfer could be made to 
advantage. 

' 

Suppose the tug were secured behind the sailing vessel so 
as to form virtualJy an addition to the length of the latter: 
it is evident that it would propel the vessel quite as well as 
if it were in advance, and employed a tow rope. Now con­
coive the stem of the vessel to be cut down, so as to be ex· 
actly similar to the stem of the tug, and a transfer of ma­
chinery to be made. Then it is reasonable to assume that 
the propeller would be as effective as before, and that the 
vessel would now go somewhat faster, since the resistance 
to the .alotion of th'3 tug would no longer be encountered. 

We do not think that this matter has ever been investiga­
ted by actual experiment. We have endeavored to lay down 
clearly the principles governing the case so as to point to 
rp.asonable conclusions. As our readers know. however, 
stubborn facts have often overturned many finf'ly construct­
ed theories, which were defective on account of not noting 
all the data; and we do not claim 'to give an infallible opin­
ion. The question under discussion has been often pro­
pounded, eliciting a variety of answers; and we have thought 
it well to treat the matter somewhat at length on account of 
the many intere;3ting points involved in its consideration. 

.41 ••• 
LIGllTNING RODS. 

Perhaps one of the most fruitful sources of mischief is 
found in the practical application of imperfectly understood 
or incorrectly interpreted scientific theories. Inventors are 
not unfrequently misled by what they take to be scientific 
truths, because their unuerstanding of tht'm squares with 
some favorite idea. Tllke an illustration. Notwithstanding 
the reiterated statement, in the SCIENTIFIC AMERICAN and 
other exponents of practical science, that it is impossible to 
utilize watfll' as a fuel, because it takes as much heat to de­
compose it into oxygen and hydrogen as one can get from 
the rer-ombustion of these gases, men continue to waste 
their time in inventing apparatus to accomplish it. In other 
cases again, a misunderstanding d the principles involved 
may cause not only the waste of time and en'lrgy, but the 
destruction of life and property. The construction of light­
ning rods is a case in point. If the reader of the literature 
on the subject happens to find the experiments of Professor 
Henry and others, he will note their conclusion that electric­
ity of high tension passes along the su�face of bodies and 
n.:lt through their substance, and this wiTI suggest to him 'to 
increase the surface of h's lightning rods at the expense of 
their solidity, by making them hollow tubes of gre:;\ter diam· 
eter. Or, perhaps, he will recollect that in all electrical 
measurements of conductivity, as for example in testing' 
submarine cables or telegraph wires, the conducting power 
is iu proporti<>n to the thickness of the wire, and he will 
find it difficult to recoucile the two principles. The differ­
ence in the nature of the two kinds of electricity, powever, 
will easily explain it_ By means of an electrical machine 
we obtain a very small quantity of electricity at a time, but 
it is under great pressure; the moment it is delivered there­
fore, its self repellent nature causes it to fly off towards the 
surf6ce of any conductor. This was the kind of electricity 
experimented upon by Professor Henry_ On the other hand 
we have means for developing large quantities of electricitY 
having very little tension or pressure, which will conse­
quently flow quietly through a wire in a mass sufficiently 
gr�at to permeate its whole substance. Professor Morton 
very aptly compares the former kind to the water in a hy­
draulic press; it is under enormous pressure, but extremely 
little is delivered at every stroke of the pump. The latt.;>r 
kind, on the other hand, would resemble a large 1llass of 
water, such as a river or a .canal, slowly flowing along with. 
so little" head" as to be incapable of breaking down the 
slightest obstacle or projection of its banks. Now of which 
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kind is the electricity of a thunder cloud? Manifestly of 
both; it is there under high pressure, and at the same time 
a cloud, say a square mile in area, would contain a vast 
quantity. It follows from this that, although considerable 
surface is an advantage, it should not be obtained by a sac­
rifice of solidity. 

In 1823, Gay Lussac presented a report to the French 
Academy of Sciences. in which the most advantageous man­
ner of constructing lightning rods is described in detail. It 
is from this source, and from a subsequent report by PouH­
let in 1854, that the text 'books on the subject have chiefly 
drawn their. information. The following are tre principal 
points of interest there stated and subsequently developed 
by experience: 

The object being to make so good a passage for the light­
ning to the ground as to remove all danger af its leaping to 
some conductor in the house, the end of the rod �hould be 
sunk deep enough to reach moist soil. The greatest care 
must be takeu not to have any break in the conductivily. 
As it is inconvenient to manufacture or transport the rods 
in one piece, the different parts must be in intimate connec­
tion when they are put up; it is best to have them soldered 
and the joints protected from the air and moisture. 

. 

If moiRt soil cannQt be struck, the end of the rod should 
branch out in various directions to insure a speedy dissemi­
nation of the electricity in the ground. The materIal most 
generally used in constructing the rods is iron, but the 
point is best made of copper. Platina was

' 
at first recom­

mended, because it is unaltered by the action of the atmos­
phere; but copper is so much better a conductor of electric­
ity that it is now preferred. Whenever a thunderbolt 
struck a platina joint, it almost invariably melted it, while 
copper would mostly conduct the electricity so fast as to 
prevent melting. Its greater cheapness is, of course, another 
and not inconsiderable advantage. Sir W. Snow Harris, F. 
R. S., states that a copper rod of one inch in diameter, or 
an equal quantity of copper under any other form, will re­
sist the effect of any discharge of lightning hitherto experi­
enced. The reason for terminating lightning rods in a point 
is as follows: When a thunder doud highly charged with 
positive electricity comes up. it repels the positive ell ctricity 
of all bodies on the surface of the earth coming within its 
influence, and causes negative electricity'to accumulate in 
them. This is cal1!ld induction, and it always takes place 
before a discharge. Now, it has been dhlcovered that, when 
electricity is accumulated in a body in this manner, it can 
most readily escape by sharp points because in them it 
meets with the least resistance. A lighted candle held near 
the prime conductor of an electrical machine furnished with 
a point will be nearly blown out by the,current of air pro­
duced by the escape of the electricity. Lightning rods are 
therefore provided with sharp points to allow the accumu­
lated negative fluid to pass off readily into the aL' and neu­
tralize the positive fluid of the thunder cloud. 

It was supposed by Charles and Gay Lussac that a light­
ning rod protected an area whose radius was double the 
hight of the rod extending above the building, but this rule 
is no longer reliable by reason of the extensive use of metals 
in the shape of pipes, etc., in the construction of the build­
ings of our day. When electricity finds feveral paths to 
the ground, it will prefer the best, it is true; but some por­
tion will also pass aloog the poorer conductors. If, there­
fore, any metallic substances lie within the area supposed 
to be protected, they are in danger of being struck. This is 
especially true where the lightrdng has a chance to jump to 
the gas and water pipes of a building. It is a good plan to 
connect these pipes with the lightning rod; if the rod is 
struck, the electricity will then have an excellent path into 
the ground and will be rapidly diffused over the vast under. 
ground network of pipes. The danger to the inmates of the 
hQuse of being struck from these pipes is less than that of 
receiving a shock from the powerful induced currents, liable 
to be developed in them, if unconnected, during a thunder. 
storm. 

Houses constrllcted entirely of iron manifestly stand in no 
need of lightning rods at all, because the electric fluid, on 
striking so good a conductor, would rapidly diffuse itself in 
all directions and flow into the ground, provided, of course, 
that the construction of the building is' such as to allow its 
free escape. If on the contralT any obstacles oppose the 
free passage of the electricity into the ground, such build­
ings become highly dangerous and utterly unsafe, for the 
storage of inflammable material, from the tendency of the 
lightning to leap across the interior 0:( the rooms. When­
ever, therefore, the iron portion of the building does not ex· 
tend clear down into the ground, prudence would command 
the establishment of a snfficient ground connection on every 
side by means of metallic rods. 

People are apt to be indifferent whether their houses and 
stores are provided with lightning rods or not, and are 
always ready to give an example where some building so 
provided was struck in spite of its protection. Such cases 
have undoubtedly occurred,snd they are often quoted by the 
old fashioned" practical men" with much satisfaction, be. 
cause they hail in them what they are pleased to call the 
victory of their sound common sense and the discomfiture of 
the scientific man. This class i�, however, rapidly diminish. 
ing in numbers Illlder the influence of the extensive diffu· 
sion of scientific education amung the people by popular lec. 
tures aud by the press. It may be well to assure unbelievers 
that the efficacy of the lightning rod is no longer an open 
question, and that any failures are attributable to bungling 
or ignorant construction. It would be an· easy matter to 
multiply statistics in proof oft.he assertion; but none would 
carry with them more force than the following statement ob­
tained from the records of the British navy � 
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Formerly the annual damage to ships by lightning in­

volved an expense of $30,000 to $50,000. Between 1810 and 
1825, no l ... ss than thirty. five sail of the line and thirty. five 
frigates and smaller vessels were completely disabled; and 
in 200 cases recorded, 300 seamen were either killed or in­
jured. When the ligh�ning rod was introduced, every mast 
was furnished with a capacious conductor permanently fixed 
and conuected with bands of copper passing through the 
sides of the ship under the deck beams, and with large bolts 
leading through the keel and keelson, and including, by 
other connections, all the principal metallic masses employed 
in the construction of the hull (Harris). Since the adoption 
of this arrangement, " it appears that damage by lightning 
has positively vanished from the records of the navy." Iu 
one case, while the small frigate Conway was under refit 
in the harbor of Port Louis, �he topgallant masts were down 
on the deck, and a small spar, not having a conductor, was 
substituted for the time to support the pennant. A thunder­
storm came up and the spar was shivered to atoms. No 
further damage was done, however; for the conductor on 
t�topm�st bel.ow the spar immediately carried off the ter· 
rific fiash. No further examples are needed to prove that a 
lightning rod, cunstructed according to the principles Bet 
forth, is a protector to life and property. 

------------4.� .• � . •• ------____ __ 

RECENT METEORIC INVESTIGATIONS. 

On the tenth of the present month, the earth passed 
through the first of the two great rivers of meteors which 
intersect its orbit; and on November 13 or 14 it will encoun· 
ter another shower of shooting stars, of eq ual magnitude. 
The band recently traversed, known in ancient times as the 
Tears of St. Lawrence, is about 10,948,000,000 miles in its 
greatest diameter, and 4,043,350 miles wide at the point of 
the earth's crossing. 

Probably the most recent investigations into the nature of 
the erratic masses which constitute these vast belts are those 
made by Father Ferrari and others in the fall of last year, 
recent'y published in Lea Mondes. They are based principal. 
ly upon �he observation of a remarkably brilliant aerolite, 
which fell near Orvinio, in Italy, during the latter part of 
August, 1872. The course of the body was from the south­
ward and eastward, it appearing at first quite small and 
emitting a reddish light which gradually increased in bril· 
liancy, leaving behind a misty train. Suddenly the borde 
fiamed up apparently as large as the moon, and then instant· 
ly digappeared, a long cloud, of serpentine form, remaining 
in its place. About three minutes /l.fter, a violent explosion 
was heard, followed by two others of less intensity. From 
the point of first observation to that of its disappearance, 
the meteor traveled over a trajectory of 62 miles, and its aI­
titule at thA beginning was measured at 30°, corresponding 
to an elevation of about 114 miles. The first detonation 
teok place at a hight of 10'2 miles, and the final bursting in­
to small fragments at a few hundred feet above the earth. 
The vel00ity of the mass was calculated at 32'2 miles per 
secorid. 

In order to determine the amount of heat developed by 
the aerolite after entering our atmosphere, Schiapparelli's in­
vestigations were employed. That astronomer has demon· 
strated that, if a meteor enters the limits of the earth's at­
mosphere at a minimum velocity of 9'6 miles per second. 
when it has arrived at a point where the atmospheric press' 
ure is at '36 inch, it will have already lost t,q. of its velocity, 
and t!t of its vis viva. It is evident, therefore, that so 
great a proportion of lost motion must be converted into 
enormous heat. Applying suitable formulm to the case in 
point and assuming the specific heat of the body to be '22 of 
1 ° centigrade, which is not far from the truth, it has been 
found that the augmentation of temperature, after plunging 
into the earth's atmosphere, would be 3,468,107'8° Fahren­
heit, a degree far more than sufficient to explain the pheno· 
mena of light and heat, as well as of the explosion or total 
dispersion of immense masses. -

A number of fragments of the meteorite above referred 
to, quite small in every instance, were picked up and sub· 
jected to careful examination. The mass was crystalline, 
and formed of various substances. An angle was polished 
with difficulty, owing to the ext1'eme hordness. An abund 
ance of malleable granules of nickeliferous iron were recog. 
nized. The interior of the fragments appeared porous, but 
outside they were covered with a pellicle of vitdfied matter. 
Beyond the hon above n.entioned, the greater part of the 
mass contained soluble silicates, principally those of mag�e. 
sium and of iron. From the fact that it has been noted that 
the meteors of the August and November showers, traveling 
at the rate of from 36 to 40 miles per second, find an insur. 
mountable obstacle in the atmosphere, Schiapparelli has 
pointed out that only bodies of an enormous magnitude 
would be able to penetrate it and reach the surface of the 
tlarth in a fragmentary condition. Ferrari observes that, from 
this, it may be consideral that the meteor he describes, hav­
ing a velocFy nearly equal to the above, must have been of 
tremendous size, and he notes, as a remarkable fact, that an 
unusual number of these bodies, ten in all, fell in Europe be. 
tween July and September of last year. 

The author states the result of his observations to accord 
-nith the following conclusions previously enunciated by 
Schiapporelli: 1. The iutimate correlation between the com. 
·ets, shooting stars, and meteoritps is now placed beyond 
doubt, and the immenFe ve'ocity observed in some meteor­
it.es re1\ders it impossible to ascribe to them a planetary ori. 
gm; con seq uently the llypothesis of stellar origin is the 
most protoable. 2. From this supposition, the masses come 
from no sing-Ie body, since divers cases demonstrate the fact 
that they arrive from totally different regions in stellar 

J titutifit !tUtritJu. 
space. 3. The hypothesis admitted, it must follow that the 
chemical and molecular structure of the bodies of th.; uni 
verse, situated in different positions, must be of similar na· 
ture to that of the meteorites themselves. 

The below giv'm views regarding the mineralogical struc· 
ture and composition of aerolites are ascribed to Danbree, 
and are the results of examination both by spectral and 
chemical analysis: 1. Hundreds of analyses by the most 
eminent chemists prove that meteorites (lonlain no simple 
boJy unknown to our globe. 2. There have been recog· 
nized with certainty twenty.twu elements, given below in 
the descending order of their importance: Iron, magnesium, 
silicon, oxygen, nickel, cobalt, chromium, manganese, titnn­
ium, tin, copper, aluminum, potassium. sodium, calcium. 
arsenic, phosphorus, nitrogen, sulphur, chlorine, carbon, and 
hydrogen. It is a very curious fact that the three bodies 
which predominate in nearly every meteorite, iron, silicon, 
and oxygen, are also thlJse which pledominate in the earth. 
3. Meteorites have also many peculiar mineral compounds, 
principally native nickeliferous iron, sulphide of iron and of 
nickel (schriebersite) and sulphide of iron (troilite). 'rhpre 
are also common to the meteorites of the earth a great num· 
ber of combinations, similar not only in chemical compo�i. 
tion but even in crystalline form. 4. Meteorites indicate in 
a measure the temperature at their formation, and that by 
which they are caused to disaggregate. 5. Lastly, these 
bodies dAmonstrate the existence of innumerable masses 
dissemi�ated through the remotest regions of �pace. which 
would be completely unknown were it not for their sud:len 
and splendid apparitions .. 
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lation. Pallor of the skin, contraction of the liver, and di. 
minished quantity of urine are all referable to these causes. 
The asthma with lead poisoning is characterized by pain .ill 
the breast bone and difficulty of breathing, which, however, 
is not because the entrance of 1he air is obstructed, but be­
cause the blood does not come in contact with the air. Par­
alysis is one of the effects of a disturbance in the blood ves­
sels. 

In the treatment of lead patients, tce 'Pain must be relieved 
by the use of chloroform or chloral; opiates are to be avoided, 
as thq produce constipation. The lead salts mu�� be ex· 
pelled from the digestive canal, and the constipation reo 
lieved; both these ale best accomplished by drastIC purga· 
tives. The incrusted particles of lead, which remain at­
tached to the walls of the intestines, mu(;t also be removed; 
and for this purpose, the use of sulphur is recommended, 
after purging, so as to convert the lead into the insoluble 
sulphide of lead, which can then be removed by cathartics. 
Insoluble lead salts, which still remain in the system, are 
best removed by administering iodide of potasEium, which 
carries ('ff the lead through the urine. Lead workers wholse 
skin absorbs the poison should protect themselves by the 
use of salt baths. In France, Labarraqu,·'s solution (hypo. 
chlorite of potash) is used for this purpose; and to this 
should Le added an excess of carbona:e of soda. These 
baths are more useful than mere soap baths; and the bather, 
while in the water, must rub himself thoroughly. Instead 
of Labarraque's solutinn the following may be employed: 15 
ounces chloride of lime, and 30 ounces crystallized carbonate 
of soda, dissolved in 10i quarts of water. 

-----------.� •. �.------------
LEAD POISONING AND ITS TREAT1rtENT. The PerlllellbiUty or Cast and Uolled Iron to Gases. 

CaSAS of lead poisoning are becoming more frequent no:v Both these kinds of iron are permeable to hydrogert and than formerly because there are more persons engaged m b " d Th' " t t . t'fi f . . car onlc OXI e gases. 18 IS an Impor au SClen 1 c act, manufacturmg' thIs metal, who are, more or less. surrounded d th d f t t' . b t'f 1 1 f h ' . .  an e mo e 0 pene ra IOn IS It eau 1 u pxamp e 0 w at and enveloped by a lead-pOlsoned atmospnere. In a metal· th 1 t II f G h d" I . " th b . . . . .  . e a e ro essor ra am name occ USlon, e mass a . hc state lead enters lUtO alloys; Its salts are used m palUts b' th t j' t . t' 't t th . . . sor mg e gas a one sur ace, ransmlt lUg 1 0 e partl-and dyes; It is a const1tuent of enrme
.
ls and cements. Lead 1 f 1.h . t ' d fi 11 II . 't t . . . . . c es 0 em erlOr, an na y a  owmg 1 0 escape lnte an· pIpes conduct our drmkmg water; and the purtll' the water th . t t ith th th f Th' . . " 0 er gas, 1n con ac w e (J er sur ace. IS actIOn that tiows through it, the more danger there IS; whIle, 1f the d'ff . f tl t f filt t' t' II d 't t k I . 1 h . . 1 ers rom Ia 0 ra IOn essen I>. y, an 1 a es p'ace water contain certam sa ts, t ey are depOSIted on the SIdes t h' h t t l h h "  f . . a a very Ig empera ure on y, w en wroug t 1ron IS so t· of the p1pe and protect the water from the metal. Zmc ves· d t . h . d i l' t t d . . . . . ene ,cas Iron c ange n crysta me s ruc ure, an meteor· sels contam lead, and whIle III some countrIes the law hmits rt h t d 1 t tf . t f f . 

the uantit of lead to ten per cent, even six er ceut is 
0 1 es are ell. e near y 0 18 pom 0 . uS10n.
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In all these cases, the iran mass retalUs sevf'ral tImes lts raugl1t W1t anger o· ea . orse aIr an ffl) are I f h d . 
d d bI k . hId th 1 b 1 di 11 vo ume 0 y rogen, carburetted hydrogen or carboUlc ye ac W1t ell. ; e aces worn y a es, as we as 'd 
their cosmetics and hair dyes, contain lead. No doubt many OX) e. 

vVhile, on one hand, this action corresponds to that where cases of colic, whose origin seems shrouded In myetery, were blister steel is formed, on the otller it closely resembles the caused by lead in the solde!' of metallic. vessels or the glazing so· called alloying of palladinm with hydrogen, the gas as· of stone ones. The foil used in wrapping tea and tobacco suming a new physical condition. 
causes lead poisoning, and so do the granules of lead that The writer has l�arued that this interesting fact lIas been are sometimes left in tin cans and jars. An old soldier ha,s misunderstood so far as to lead to the belif'f that cast iron is been known to suffer severely from using leaden shot; and porous when heated, and allows these gases to pass through the workmen in glass houses where lead salts are used are castings; and in case of furnaces in use for heating dwellings, similarly tronbled. Even type setters are occasionally pois- the hydrogen compounds and carbonic oxide, produced in oned by handling type made of au alloy of lead. Many imperfect combustion, pass through the iron and enter the other ways may be mentioned in which lead is introduced 
into the human system, liut these must suffice' for the pres. 

air chamber, flowing with the heated air into apartments. 
Such conclusions are wholly destitute of proof, as this ent. action takes place, in car�fully conducted experiments, only Whatever may be the eause of lead poisoning. it is certain at very high temperatures, and involves molecular changes that it is generally observed in summer when the heat in the iron. It would now be novel and disheartening to favors the colic. Lead may be taken up by t.he digpstive learn that cast iron gas retorts, heated red hot for months and the respiratory organs and through the skin, prinCipally and constantly containing clrbonic oxide and hydrogen cum­by the former, even in the case of insoluble salts, which pro· pounds, allowed the gas to pass through the metal even bably dissolve i.n the gastric juices. Indeed some writers under pressure. Those wbo have had chemical experience claim that cases produced by lung ab�orption are caused by with cast iron vessels highly beated, holding these gases, salts deposited in the pharynx. The most striking symptom will not believe that iron has of late gained new properties. of lead poisoning is the peculiar color of the gums, and thi� Those who use east iron furnaces for warming may sleep is not due, as has been supposed, to the deposit of little par- quietly, if they are assured that all joints are tight. ticles of lead which are then acted upon by sulphureted 

hydrogen. It is rather one symptom of the general phe. ____ .... ._.--_____ A. A. H. 

. .•. -. nomeno'n. for it appears whether lead is taken inwardly or 
lead water is used on distant parts of the body. 

Lead colic is usually preceded by indigestion. The size 
of the liver diminishes; and after the use of powerful ca­
thartics, it becomes normal, and then contracts again. The 
nervous symptoms cau5ed by lead. poisoning are of seven 1 
kinds, 8uch as paralysis of the muscles. slf'epiness, convul. 
sions, blindness, and pain in the back bone; while on the 
other hand, insensibility and deafness may result. The skin 
on the back of the hands swells up as in gout. Albumen in 
urine is a most common occurrence, but the most striking 
symptom is an(l3mia, or lack of blood. Distention of the 
veins is frequently observed, and ulceration of the bones is 
not an infrequent consequence of lead poisoning. 

While lead has so many ways of entering the system, there 
are V(;ry few ways for it to pass off. Little or no lead is 
secreted in the urine, except when it contains albumen, and 
there is very little l�ad in the perspirat�on. It seems that 
the metal is deposited where it is absorbed. When soluble 
lead salts are taken, an albuminate of the metal is formed; 
while insoluble salts, as before stated, settle upon the walls 
of the organs and are protected from absorption into the 
system. This explains the fact that lead workmen arB 
sometimes attacked with colic long after they have aban. 
doned their dangerous calling, the accumulated lead being 
very gradually dissolved and absorbed. 

When lead produces indigestion, it is due to the lead's 
stopping the ac�ion of the digestive fluid. When digestion 
ceases, colic begins, which is the result of the local action 
of the lead upon the intestines, for it does not occur when 
absor�ion takes place in another way. The change of size 
in the liver is dependent upon changes in the vascular sys­
tem. Just as far as this whole system comes under the in­
fluence of the poison, an(l3mia takes place. "ith chills, loss 
of elasticity in the arteries, and diminished capillary circu-

ELECTRO· DEPOSITION OF ALUMINUM. -John A. Jean�on, 
�ewport, Kentucky, is the author of the· following process: 
Dissolve the desired salt of aluminum or It double salt of 
aluminum and potassium, sodiUIa, etc. , in distilled water, 
and concentrate to 20° Baume, (at 50° Fahrenheit.) The 
battery used is either four pairs of Smee's zinco·platinum or 
three Bunsen's zinco·carbon, the elements connected for in, 
tensity. The solution is heated to 140° Fabrenl1eit, slightly 
acidulated, and a plate of aluminum is attached to the neg­
ative wire in working. 

---------........... . ..-------- -. 
At Mont Clair, N. J., recently, the rods on a dwelling 

hOllse were struck by lightning and the fluid passed off into 
the ground, thence upon a gas pipe near the terminal of the 
rod, to an air. gas carbonizer, located a short distance from 
the house. 'rhe gas apparatus was blown up, but no other 
damage w as done. 

------------�-� .. �, .. ------------
OPERATIONS OF THE CANADIAN PATENT OFFICE --From 

the 12th of February to the 8th of April, 1873, almost two 
months, one hundred and sixty. four patents were graLJed 
in Canada, of which eighty.five were issued to citizens of 
the United States. 

------------........... . ------------
Dr. TOBIAS' VENETIAN HORSE LINIMENT.-According to 

the analysis of Sch�edler. pnblished in the Berlin Indu.9trie 
BlattEr, a bot�le of this celebrated linimeut contains 1 ounce 
ammonia, half an ounce camp}lOr, 1 ounce tincture of- Span­
ish pepper, 7 ounces alcohol, 2 ounces water. 

------------... _H . . �; .. --�--------

AT the close of 1872, there were in operation in the United 
States 67,104 miles of railroads, operated by 436 different 
companies. Average cost per mile, $55,116. Averagedivi­
pends, 3'91 per cent. 
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PAPER FEEDING MACHINE . 

Our engraving illustrates the essential features of a novel 
mode of feeding paper to printing presses, recently patented 
by Messrs. C. E. Baker and S. Schofield. The form of mao 
chine depicted is of course not intended to represent the 
completed device, but simply to show sufficient mechanism 
to elucidate the novelty and vaiue of the idea. The latter 
can best be understood by first referring to the small figures, 
2, 3, and 4. In Fig. 2, A is a pressing pin or point made 
blunt at its forward extremity and flat beneath. This, by 
suitable mechanism, is brought down upon the top sheet of 
a pile of paper. If now this upper leaf be drawn along 
from right to left, it is evident that the blunt point of the 
pin will catch in the paper, as in Fig. 3, and that its motion, 
continuiog- the latter, will travel up the pin into the position 
Fig. 4. Furthermore, only a single sheet will be thus caught : 
for as the pin penetrates the first leaf, it forces out a small 
chip, which remains under the flat part of the instrument, 
effectually preventing it from entering the paper below. The 
pin then rests with . its full holding power on the second 
sheet ; and as the first sheet is drawn along as above de· 
scribed, the friction between the two is insufficient to move 
the former from under the point. The reader can practical. 
ly demonstrate this for himself by pressing the flat side of a 
bevel· pointed piece of wire down upon a few sheets of pa· 
per, and then drawing the upper sheet back against thc point 
by the friction of his finger or a piece of india rubber. 

From Fig. · 1 will be understood a combination of devices 
for operating the inclined pin and friction pad with each oth. 
er, so as to raise the sheet from the pile hi order to properly 
present it to the carrying grippers of the press. Motion is 
imparted to the elbow rod, B, which is cal-r!ed to the left. 
The effect of this is first through the upright, C, right angled 
arm and connecting bar, shown to push do wn the frame, D, 
and consequently to press the point at E firmly upon the pa· 
per ; then, when near the end of its motion, by means of. 
the slotted arm acting on the crank, to rotate the rubber cov· 
ered roller, F. The revolution of the latter for a very short 
distance draws, by friction, the upper sheet from right to 
left, causing it· to catch upon the pin in the manner above de. 
cribel The rod, B, the n move3 to the right and through 
she upright, C, raises the entire frame, roller, and all, clear 
tof the paper, so tbat the relative position of the parts is 
indicated by the dotted outlines. The pin, it will be noticed, 

carries the top sheet up with it. At this juncture the grip. 
pers come up, seize the projecting edge of the paper, and, 
drawing the sheet from the pin, carry it down the incline to 
the press. 

. 

There is other mechanism for keeping the pile of paper at 
a uniform hight, as it is depleted, and also a new method 
for insuring accurate register, Claimed to be perfect, which 
need not be entered into here. The principal feature is the 
holding by the l?in, which makes a tear in the sheet no great. 
er than that now caused by pointing, which it of · course 
avoids. The pUIlcture can be readily arranged to come in the 
fold of the sheet or near the edge to be trimmed off in the 
binding. The device is automatic in its action, and can be 
so fitted to a press as to require no attention, stopping of its · 
own accord in case of accident or in event of the supply of· 
paper becoming exhausted. The simplicity of the mechan· 
ism and its ready adaptability to all requirements enable 
the machine to be offered at a very moderate price. 

. Mr. Charles E. Baker, office of the Indepond8nt newspa. 
per, New York city, will be happy to exhibit his apparatus 
to publishers interested in paper. feeding machinery. 

• •• �I •• ----------� 
PROGRESS OF STEAM CULTIVATION. 

Mr. Max Eyth, of Messrs. Fowler & Co. , of Leeds, En' 
gland, in a paper recently read before the Council of the So· 
ciety of Austrian Engineers and Architects, made the fol· 
low interesting remarks regarding steam cultivation : 

. 

The great difficulty in steam plowing is the moving about 
o� engines under all circumstances and conditions. Some 
t�enty years ago, the idea of emFloying the portable en· 
gine, in connection with what is known as the roundabout 
tackle, was suggested ; but although to a degree successful, 

the plan proved to be, practically, a mistake. It he.s lately 
found some encouragement by the introduction of self·mov· 
ing anchors, but it is not able to compete with the now 
more perfect, though at first sight more expensive, systems. 
The introduction of Fowler's double English tackle, the first 
of which was constructed in 1863, made steam plowing that 
which it is today. The advantages of the system are sim· 
plicity of plan of working, minimum of hands employed, 
direct pull of the rope, shortest possible length of the lat· 
ter, facility of shifting, etc. Steam plowing should not be 
measured by its cost but by its results, as deep cultivation by 
steam has a beneficial influence on crops by draining the soil 
in wet, and by keeping it moist in dry, seasons, by avoiding 
the footsteps of animals in fields, and by doing too work at 
the proper time. In hot countries it is in use, especially the 
West Indies and Egypt, and also in South America and the 
far East, where ste'lm cultivation is being introduced on a 
constantly increasing scale, while Germany and Austria 
have, in the course of the last three years, started in the 
same direction. Not less than 56 dOUble engine tackles are 
at present at work in the t�o latter oountries, and the reo 
suIts are so strikingly favorable that the new idea appears 
to be now firmly established, especially in the beet growing 
districts of Central Europe. . 

. 

_ •• t �  
IMPROVED FISHIN G ROD . 

A common defect in 
fishing rods is the liabili. 
ty of the connecting por· }t�7. 1 
tions to become worn by 
use, so as to be insecure 
and loosely fitting. This 
difficulty it is aimed to 
overcome in the invention 
represented in our illus­
tration through the me­
Glum of · the notched me· 
talli.� cylinder, A, formed 
upon the smaller ferrule, . I B, which, when the rod is 
jointed together, as shown I in Fig. 3, fits into the I 
ferrule, C. Around the 
exterior circUlnference of 
the latter is a collet, D, 
Fig. 4, through which 
pass three set screws, 
as shown, which, when 
turned inwards, lock into 
the grooves oi the notched 
cylinder. By this means, 
it is claimed, the separa-
tion of the parts of the 
rod and the annoyance reo 
sulting therefrom, while 
following the sport, are 
effectively prevented. In-
stead of the cylindrical 
grooved extension, a plain 
conical piece, E, Fig. 2, 
may be used, which serves 
the same purpose, and 
may be made of the Same 
size at all the ferrules of 
the rod. 

The locking screw heads 
may be formed of any or· 
namental pattern. A guide 
ring is attached to the 
collet, to serve for pass· 
ing the line to the reel. 
Fig. 1 represents the rod 
put together, showing that 
these improvements occu· 
py but little space, while 
rather adding to its neat 
and attractive appear· 
ance. 

The device has the me­
rit of simpliCity, and it 
may be arranged in con· 
nection with any ordina­
ry fishing rod, and may 
also be applied to jointed 
poles for all purposes for 
which such articles are 
required. 

Patented through the 
Scientific American Patent 
Agency, July 8, 1873, by 
William M. Smith. For 
further particulars ad· 
dress Messrs. Smith & Er. 
men trout, 318 Penn street, 
Reading, Pa. 

P · '. �. " 
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Novel ltlode of Locating' Obstructions In Pneumatic 

Tubes. 

[AUGUST I 6, 1 873. 
ous method of  ascertaining with considerable precision the 
locality of. the block : 

At the free extremity of the tube an elastic membrane is 
placed, and its alternate distensions are registered on a revolv. 
ing cylinder by means of electricity. A wave is produced in 
the tube by detonation of a pistol placed near the membrane. 
This wave travels through the tube at a speed of 333 meters 
(1,000 feet) per second, and strikes against the obstacle ; there 
it is reflected back, passes through the tube in a contrary 
direction, anti inflates the membrane ; this places the first 
mark on the revolving cylinder. The sound wave sent back 
by the membrane against the obstacle is reflected a second 
time, and a second mark is obtained on the cylinder. To 
determine the distance between the membrane and the ob· 
stacIe, it will only be necessary to know the interval of time 
that has elapsed between registering the two marks on the 
cylinder. The half of this interval (reckoned in secouds) 
multiplied by 333, gives the distance required. The time is 
calculated by an ordinary chronograph, with three tracing 
points worked by a magnetic needle. 

The first is placed in the circuit, which is closed by the 
alternate distensions of the membrane. 

The second answers to an electric governor, and marks the 
seconds on the cylinder. 

The third divides the second into periods of equal duration 
to the second, by means of the pulsation of an electric 
needle. 

These vibrations are not absolutely isochronous, but are 
suffic'ently so for the object in question ; or if it were thought 
nece�l9llry to have the isochronism perfect, the vibration of a 
diapason cOllld be used. The following example illustrates 
the operation of the instrument : An obstacle is placed in a line 
at a known distance, say, of 186 feet. The needle oscillates 
33 times per second, the interval included between the two 
marks determined by the pistol shot corresponds to 120 oscil· 
lations, and the distance of the obstacle will be 

12 
D = t X 330 X 33 ::::: 60 meters (180 feet). 

The approximation obtained is thus 6 feet. But in prac· 
tice this method gives approximation of 9 feet, and cons!;)' 
quently only one opening in the pipe is required. 

------------�.-• • ·�I •• �-----------
" THE PEOPLE'S" STEAM WASHER. 

The principal advantage of the invention helewith illus · 
trated consists in its ready adaptability to any ordinary cook. 
ing stove wash boiler, without regard to �ize or shape, so 
that the owner of one of the latter vessels need only procure 
an attachment thereto instead of incurring the expense of 
an entirely new apparatus. 

The device consists in an inner receptacle, A, which fits 
tightly at its upper edge, and is thus sustained within the 
usual form of wash boiler represented. Its sides incline in· 
wards toward the bottom, leaving an intermediate chamber 
between the two vessels, and are perforated with. a number 
of holes. At the bottom is an aperture covered with a shield, 
B, to prevent its. beco�ing clogged by the clothes ; beneath 

is a ball held in wires or similar contrivances by which ittl 
movement is limited. It will be noticed that the inner ves. 
sel, A, fits into the boiler steam tight, and that  it may b('l 
readily lifted in or out, for cleansing or other purposes, by 
the handles, one of which is shown at C. 

In operation, the clothes are folded and packed into the 
inner receptacle, which is then lifted by its handles into thl;\ 
boiler, a sutHcient quantity of soap and water being pre_ 
viously placed in the bottom of the latter. On being set 
upon the range. the steam fills the intermediate chamber, 
being unable to escape through the orifice at the bottom and 
so enter the vessel, A, from the ball rising and closing the, 
opening. The steam is therefore compelled to pass throllgh 
the holes in the sides of the last mentioned receptacle, and 
thus reach and force its way throllgh the clothes. When 
condensed, it passes down through the hole in the bottom of' 
the washer,into the outer boiler, thus causing a constant cir· . 
culation of steam and heated water, which, it is stated, speed .. 
ily effects the cleansing of the garments. 

Although this invention is based on the same prinCiple as 
many that have heretofore been illustrated in our columns, 
it differs in construction from previous devices in the de·. 
tachability of the inner wash(>r, which can thus be purchased 
separately. The apparatus is therefore cheaper at the out�. 
set, and, besides, presents facilities for cleaning and. repai!;' 
which similar appliances made in parts inseparably connect. 
ed necessarily do not possess. 

In LJndon, itS in Paria, the telegl'aphic executive make 
use, to a large extent, of pneumatic tubes for the transmis· 
sion of messages, which, packed in suitable cases, are driven 
through the tubes under pressure ; and it not unfrequently 
happens that one of these cases becomes arrel!ted' in its 
course, causing an obstruction, the locality of which it is very 
difficult to ascertain. 

M. Bontemps, director of pneumatic telegraphs in Paris, 
has, says Engineering, recently devised the following ingeni. 

Patented in Canada, May 5, 1873. Application pending in 
the United States. For further particulars I!<d.dresa J. .. �, 
Davidson & Co. Halifax, Nova Scotia. 
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AIR PUMP F O R  RAISING SEWAGE , 

Mr. Ernst Hahn, engineer, of Stuttgart, exhibits at Vien · 
no., says Engineering, a transportable air pump for the emp­
tying of the open cesspools which are still in use in many of 
the continental towns. This sewage pump, of which we 
give illustrations herewith, is one of those adopted by the 
aut,horities of the city of Stuttgart ; the modus operandi con­
aists in pumping, by means of this machine, the air out of 
the wooden tubs or vesdPls in which the sewage has to be 
removed from the different houses ; and, the tubs being 
brought into connection with the open cesspool by a flexible 
pipe provided with a screw valve, 
the sewage is forced into the tubs. 
The machine, as will be seen from 
the illustratiuns, is mounted on a 
wooden platform carried on two 
pairs 'of wheels and mounted on 
springs, and is arranged for being 
worked by manual power. In our 
engravings, E is the air pump, A 
is the safety vessel for preventing 
any liquid from entering the air 
pump, and B is a small furnace 
through which the air and gases, 
exhausted by the air pump, are 
passed before escaping into the at­
mosphere. The air p ump, E, which 
works without dead space, is con­
nected with the safety vessel. A, by 
means of the pipe, C, while the 
vessel, A, which, as we said, pre­
vents the fluid sewage from pn.ssing 
from the tubs into the air pump, is 
provided at the top with a flange 
to which is fastened the' suction 
pipe for the tubs. The air-dis­
charging pipe, D, is . connected to 
the furnace, B, as shown. 

With the apparatus we have de­
�cribed, a vesael of 432 gallons C3,n 
be filled,  as stated by the manufac­
turer, within five minutes by two 
men. The machine, with carriage 
complete, weighs about 12 cwl. 

---------�, .. �.-.-------
Photography at Vienna. 

A correspondent of the British 
Journal of Photography awards to 
Kurtz of New York the merit of 
presenting the best, specimens of 
portraiture that are to be found in 
the exhibition. He, however, finds 
fault with the practico of retouching 
the negatives, which he thinks i s  
badly done b y  the Americans, and  is 
seen in nearly all of their exhibited 
pictures. The prints of the magnificent series of tll e Yel· 
lowstone region and California are in som � cases marred by 
the stopping out of the sky in the n egative ; in other exam-

- pIes, an imitation of cloud effects in the sky hy paini ing on 
the negative has been attempted, with poor success. 

On the whole, thinks this critic, t.he American exhibits, 
both iu portraiture al)d landscape, evince a lack of fine artis­
tic feeling. 

----�------�.� .• �, .. -----------­
[From Engineering. )  

Reaping 'rrlals at Vienna. 

The great expectations originally created by the liberal 
programme, prepared by the Committee of the Agricultural 
Department at the Vienna Exhibition, have been doomed to 
disappointment. The determination at which ,the English 
makers had arrived , to decline entering into competition, en­
tirely ended all chances of any valuable trials, and the only 
part of the programme which has been even partially car­
tied out are the reaping and mowing trials at Siebenbrunn, 
which took pla �e on Wednesday, the 9th of July. Of 
course, English implements were entirely absent ; and with 
the exception of a few German H improved " copies, the 
r€'apers and mowers on the ground were American. Alto­
gether there were eighteen reapers ready for competition, 
single and combined, and sixteen mowing machines, includ­
ing nine of the combined implements, were tried. The site 
selected was uJ:.ou the estate of a local proprietor, Herr 
Schwartz, at Sitlbenbrunn, about 20 miles from Vienna ; and 
the ground, which was good and almost level throughout, 
impro�ed from the stations occupied by No. 1 machine to 
the lots numbered 15 to 18, that lay on the opposite side of a 
small stream which divided the ground. Everything was so 
consistently favorable that the operations scarcely consti­
tut�d a trial at all ; the weather was dry and hot, the crop 
allotted to the reapers was a thin growth of rye, eve,ry stalk 
of which was set bolt uptight in the field, while the mowers 
operated upon a mixture of peas, grass, green oats, etc. , 
which might have sprung from an autumn sweeping of a 
barn floor, and, though close lying, was soft and moist in the 
stalk. Au acre and four tenths of each crop was allotte-l to 
the reapers and mo wers, the lots being of course divided by 
clearings made for the implements to take their first cut. 

As we have said, eighteen reapers were entered for the 
trial, but only seventeen competed, the missing one being 
the chain rake reaper, manufactured by Walter A. Wood. of 
Hoosick Falls, N ew York. . Of the German implements, one 
was an " improved " Samuelson, by Messrs. Hopherr & Co. , 
of Vienna, and two by Messrs. Siedersleben & Co. , of Bern­
berg, Anhalt ; one of these machines was also an improved 
Samuelson, and the other, in which were combined selec-

tions from details of the leading English makers, 'broke 
down from some cause or another. 

The American manufacturers were admirably represented 
and their presence at Vienna in such force shows how sUC- ' 
cessfully they compete wlih English makers, especially in 
the corn.growing districts of east Europe. * * 

One of the striking features of the American implements 
is the Johnswn rake, of which many different varieties are 
used, the leading principle of course being the same in all, 
namely, the means of controlling the action of the rake8, 
and causing them in each revdlution to follow the platform 
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closely, and so clear off the grain continuously, or to throw 
one or more rakes up after they have passed the cutters, and 
then allow the grain to accumulate upon the platform till a 
sheaf of the desired size is obtained. 

In most of the competing implements, the same general 
features present themselves, namely, the revolving rakes, or 
rake and reel, and the side delivery, leaving a clear track 
for the horses. * * 

An ingenious arrangement of throwing off was exhibited 
by Messrs. Aultman, Millar & Co. , of Akron, Ohio . This is 
a Buckeye implement, with a circular throwing-off table, 
mounted upon the platform, and carrying a short vertical 
rake ; the table receives a slow rotary motion, and the grain, 
whIch is received upon the front of the pl?tform, is swept 
round by the rake and table, and delivered at the side. The 
performance of this implement at the trial was fair, and the 
sheaves were deposited sometimes exceedingly well, at oth­
ers in a very straggling style, so that, even with such a light 
standing crop, the acti.on was uncertain, and would probably 
be entirely unreliable uuder unfavorable circumstances. 
The last of the exceptional deliveries to be named is the 
chain rake implement of Messrs: W. A. Wood, of Hoosick 
Falls, N. Y. In this implement one short rake is employed, 
which is attached at one end to a chain running entirely 
round the platform, and hinged at the other end to the frame 
of the implement, there being an intermediate llinged joint 
in the arm of the rake to give it the necessary motion, by 
which it is s�ept over the table constantly and slowly, but 
at a uniform rate, so that the SHeaves delivered are of uni­
form size. 

The Johnston Harvester Compauy, of Brockport, New 
York, who are doing a very large business in Russia, were 
represented by two implements, a reaper and a combined 
machine. This is, to our mind, the most useful implement 
that competed, although, where the shades of difference are 
so fine, it is difllclllt to draw a clear distinction, especially 
after so poor a trial. This Johnston implement, however, 
has horizontal gearing throughout, and is actnated with a 
bevel pinion from the highest point of the bevelled driving 
wheel ; by this arrangement the gearing is far less liable to 
become clogged ; a vertical instead of a horizontal crank is 
used for driving the cutter bar, and an under as well as an 
upper bearing is given it, so that considerable steadiness is 
secured. The arrangement for throwing up the rakes is 
also extremely ingenious and practical. The Buckeye com­
bined implement of Adriance, Platt & Co. ,  New York, is an 
excellent one, and shows good work, with high ingenuity in 
design. The Champion, of Warder, Mitchell & Co. , of 
Springfield, Ohio, also fitted with the Johnston rake, is full 
01 good detail and excellent wo)."kmapship ; this implement 
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was Bold on the ground to Prince Schwartzenburg. Wood's 
New Champion, from the makers of the chain rake, also did 
good work. It is a well designed, well made implement, 
with four rakes coupled t')gether in pairs, and which can be 
arranged at will to be thrown out of gear in pairs. The rakes 
are mounted on a revolving bonnet, which is driven by gear­
ing, and beneath which is a fixed cam , against which the 
end rollers of the rakes take their bearing and direction. 
The McCormick implement w�s on the field, and worked 
well, but the pattern, so long and so deservedly celebrated, 
now looks very antique when compared with many of the 

later patterns. 
Of the German competitors but 

little is to be said. Hopherr's 
copy of Samuelson's reaper made 
fair time on the ground, but it 
was very heavy, and open to the 
objection, common to the type of 
implement, that there is no seat 
for the driver, who must there· 
fore walk-a very wearying ope. 
ration. Neither do the Siedersle­
ben implem6nts call for any spe­
cial remark. 

The chief points upon which 
the j ury were to decide concern· 
ing the merits of the implements 
were : The time occupied, the 
length of stubble, and the throw­
ing off of the sheaves. As we 
have already said, the conditionll 
under which the re&pers, and 
equally the mowers, were tried 
were such as to make a proper 
comparison of merit quite impos­
sible, but it was evident, with the 
exception of the German Samu­
elson, which being a copy could 
scarcely be considered in the de­
cision, that the trial, such as it 
w�s, was purely American. Of 
these implements we should, 
judging from the performance, 
place that of the Johnston Har­
vester Company first, the Wood 
New Champion second, and the 
Warder, Mitchell, and Company's 
Champ�on, and theBuckeye (Adri­
ance, Platt, and Con:,.pany), third 
and fourth. 

The mowing trial may be dis­
missed in a few fwords. There 
were altogether sixteen compe­
titors, of which seven were sim-
ple mowers, and nine combined 
machines. Of the whole number 

there appeared little doubt that Wood's so called combined, 
but really single, mower did the best work. * * * * 

Returning for a moment to the trials of Siebenbrunn, we 
learn from them, incomplete and imperfect as they are, that 
German manufacturers will 'have to make great changes be­
fore they can compete with the American trade. How far 
this Can compare with English productions, the absence of 
the latter from the trial prevents us from forming any con­
clusion. 

------------�.� .. � . .. ------------
New Experiments with the Electric Current. 

MM. P. and A. Thenard communicate to Lea Mondes the 
following conclusions derived from recent electrical re­
searches : 

1. The vapor of water does not hinder the produotion of 
the current, which decomposes it into its constitue�t gases. 
2. The current, while determining the combination of nitro­
gen and hydrogen , decomposes equally ammoniacal gas ; but, 
in both cases and without absorbent bodies, there is found 
in the gaseous mixtures a quantity of alllll10nia q uite feeble 
but sensibly equal. 3. Nitrogen, under the influence of the 
spark and the vapor of water,disappears to produce an unde­
termined body which ill believed to be nitrite of ammonia. 
4. Gaseous phosphoret of hydrogen is similarly incomplete­
ly decomposed by the current, and this decomposition is ac­
companied with phenomena which prove first the formation 
of liquid phosphorus, then solid phosphorus, and lastly a 
body' supposed to be the same substance in its amorphous 
state. 5. The current acting on a mixture of gaseous phos-, 
phoret of hydrogen and bicarburet of hydrogen reproduces 
ene at least of the phosphoric alkalies. 6. Under its influ­

ence, the bicarburet of hydrogen alone condenses rapidly 
into an odorous liquid, soluble in ether but insoluble in 
water. 7. On the other hand, the monohydrate of methy­
lene is transformed in presence of water into marsh gas, 
into pure hydrogen, 'into a powerful acid soluble in water, 
and into a resinous body differing from the viscous sub 
stance furnished by the bicarburet. 

------------�.H .• �' •• ------------

W. S. M. says : " I  notice tha� some of your correspond. 
ents mention trouble with pumps which they require to 
draw water almost farther than is possible. ·  I have suc­
ceeded in such cases by letting a very small portion of air 
in at the bottom of the pipe, which, passing up in bubbles 
in the water, lessens the gravity of the column of water so 
that the pump can raise it."  

----------_ ...... .. , .. ---------
C. H. S. says : I f  My t wo line advertisement in the ' Bust 

ness and Personal ' column brought me about one hundred 
letters. " 
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VIENNA WELT-AuSSTELLUNG, JUNE, 1873. 

Probably every engineer who has come to visit the Welt­
A1wstellung is greatly disappointed in his search for novelties 
in mechanism, or for . evidence of important improvements 
in methods and processes of production. There seems al­
most noth ing to be found, throughout this vast collection, 
which ean be considp-red both new and important. What 
there is of machinery t.hat is newest and most interesting is 
said, by th e majority , if not all, of th(;se who refer to the 
Bubject, to be in the United States section, where also may 
.be found, frequently, the originals from which exhibits in 
other sections have evidently been copied. Not a day passes 
withont some new example of imitation of American de­
signs, and. often of precise fac similes of our standard mao 
chines, presenting itf elf. Our own exhibit, with which we 
have been so greatly dissatisfied on the score of its small eX­
tent and its incompleteness, appears decidlldly creditable in 
its marked characteristics of excellence and originality: when 
compared with those of other nations. It is far in advance 
of them all. 

GREAT BRITAIN 

covers a larger area. in consequence of her req1).irements of 
space for textile machin �ry, but the number of her exhibits 
is less than those from the United States. G.reat Britain 
gives evidence, always observable in her departments at 
these exhibitionp, that h er mechanics are workmen of the 
very highest class, and that Briti sh m achinery is as notabl e 
for its solidity, strength , and durability, and for excellence 
of workman hip, as is that from our own country for its 
originality and its ingenuity. 

FRANCE 

displ ays a considerable amount of machinery which, lacking 
preeminence in those qualities which distinguish the two 
great Engli�h s peaking nations, is ·  still excellent aLd highly 
cred itablf>. !n scientific apparatus, and machinery which 
must be classed by itself as intermediate in character be· 
tween the industrial and the purely scit!ntific, the French 
excel. 

Other nations present exhibits which contain some exceed­
ingly creditable examples of good design and workmanship, 
and which, p articularly those of 

J titutifit �tutritntl. 
convincingly exhibited. In truth, it would seem as though 
the transition had actually taken place. 

. 

The low grades of Bessemer metal, containing in the 
neighborhood of one half per centum of carbon, are vastly 
stron,<rer than iron ; and this strength, together with its duc· 
tility, malleability, and homogeneity, makes it vastly pre· 
ferable, for almost every use, to any iron. Bessemer metal 
if> already becoming nearly as inexpensive as the better 
grades of iron, and it cannot be long before the rapid exten· 
sion of Bessemer manufactures, and the still rapid SUC<les· 
sion of improvements in the details of the method and of 
the apparatus, shall so far reduce its cost as to permit its sub· 
stitution for iron for nearly all use's. 

Here, it may be said in parenthesis, may be found one of 
the most promising signs of the times for ' the prosperity of 
our own country. Really good Bessemer metal can only be 
made from superior qualities of ores, and nowhere in the 
worl d can t:l ese good ores be found in such quantities, so 
widely distributed or so accessible, as in the United States. 
There seem s no reason why, in a very few } ears, these great 
advantages, together with our wealth in good fuels, should 
not place us in a position to supply not only our own great 
and rapidly growin g market, but even-imprr;>bable as the 
idea may appear-to export largely to countries which have 
but limited mineral resources, or which, like Great Britain, 
are yearly finding both the natural and the politico· industrial 
obstacles to further progr'?Bs becoming more aLd more se­
rious. 

The noble exhibits made in this department by well known 
English, French, Belgian, and German firms are precisely 
what the w .. ll informed might have anticipated ; .but proba­
bly few visitors were aware, until the evidence was present­
ed here, of the vast mineral wealth , and of the degree of 
development of the resources of the Austrian empire. The 

STAATS EISENBAHN 

exhibit occupies a building by itself, and affords a most in­
teresting illustration. Several hundred miles southeast of 
Vienna, among the Carpathian mountains, is the Hungarian 
town of ResiE;za, where the manufacturing establishments 
of this railroad are situated. There have been brought from 
thence and placed on e�hibition some of the finest of iron 
ores, which are to be found there in great variety. A very 
excellent coal is obtained from a vein of which a large sec· 
tion is exhibited. The principal vein is said to be 29t feet 
in thickness. Several immense ingot.s of Bessemer metal, 
made with this fuel from these ores, are exhibited, and also 
a lal'ge number of samples of every grade, broken to show 
the character of the material by the appearancf'l of. the frac­
ture, or bent or tied into knots to exhibit its immense tough­
ness and ductility. Parts of m achines, as shafts and rods, 
difficult ehapes, plates of various thickness; tools and man­
ufactured articles of hundreds of different Borts, · all made of 
steel , illustrate at once its wonderful Dower of adaptation 
to all purposes, and exhibit the exl ent to which th " " Staats 
Eisen bahn G esell�chaft " have developed their Hungarian 
possessions. 

Prince Schwarzenburg, who invited us to visit his ; (­

mense estate at 
WITTINGAU 

a f<lW days ago, and who there exhibited to our astonished 
republicans an illustration of the old feudal system in its 

. most unobjectionable form, has also a pl1!L-iUon of his own 
which is equally interesting. The most careless observer 
cannot fatI to fi.nd the most interellting �vidences on all sides 
ot the magnificent, but as yet jmperfectly dlweloped, natu· 
ral resources of this great Austro-Hungarian Empire. When 

GERMANy AND AUSTRIA, the proprietors of ' this fertile . soil shall have imbibed some· 
are of great extent. They are almost invariably, however, thing of the energy a1ld the enterprise of our 'veneJ;'able host 
very barren of really original designs, and, j udging from this of Horskysfeld ,  and shall have. profited well b.y , the oppor· 
display, the observer is very much inclined to conclude that tunity V\'hich is nc.w offered them of, introducing the agri­
the talent for invention which is the leading characteristic cultural machinery which our inventors have brought to 
of our mechanics . is a  very rare attribute among these people. such perfection, and V\'hen these valuable mines shall .have 

ITALY 
been developed, and manufactux:es shall have become well 
.established here, the. world. h likely to see a national devel. 

has made a magllifi cent display in the Industrial Palace, and opment which, has been, as yet; quite unanticipated byior­
in the Fine Art gallery, wh�re elegaLt textile fabrics, beauti · eigners generally. 
ful bijouterie, spl'endid paintings, and Hfe like statuary prove There are still other illustrations to be obser.ved here of 
�hat .�he is st�ll foremost �n all that most delights the a�tist- the splendid futUI)e which may be seQured to the country 
IC mmd ; but m the Machmery Hall she presents no smgle , should a wise policy, liberalizing its government, ·wake up 
strik ingly meritorious production, and the impression made and educate its people and develope its nat ural advantages.  
up�n �he en�ineer who looks thr�ug� . the collection is that The good work seems begun ; and, if the management of 1IIf­
he IS mspectmg a mu�eum of �ntIqUJtles rather than of the fairs is allo wed to remain in as good hands as those 'Yhich 
newest and best machmery whIch that country has produced. have conducted the great enterpri se which has now attrac�d 

SWITZERLAND AND BELGIUM representatives of all nation s  to Vienna, it may be confident-
exhibit some excellent examples of standard machines,  neat ly hoped that it will be uninterrupted. 
in design, well built and well finished. GERMANY 

The most beautifully finished work in the who' e exposi. is best represented by the contributions of Fred. Krupp, tion is probably that sent by the Creusot works, in the south from his immense establishment at Essen. A block of cru­,of France. A small compound marinfi\ steam engine, of the cible steel , weigh:ng a hundred thousand pounds, illustrates Napier type, and a locomotive for heavy ·work, have been the great capacity of the steel-making department. It has constructed of the best of materials, and ha \"e been given a been worked. into shape by the great fifty tun steam ham. finish which is simply magnificent. mer, which is one of the wonders of Essen. A steel cranked Metal produ cts, iron ores, and iron aud steel particularly, axle for a locomotive is a splendid piece of work, and smaller are exhibitpd by all those nations which produce for the strai�ht axles, intended for cars and for tenders, are very fine world-with tlJ e exception of the United States-in large examples of hammer finish ; and a conRiderable number of quantity and {)f splendid quality. The steel is usually the specimens of locomotive work are of the same admirable product of qualIty. Some of these are of Bessemer metal. Krupp 
'l'ltEl BESSEMER PROCESS, evidently takes much pTIde in his artillery manufacture, 

and the facility with which every grade can be obtained is and if his exhibits here are aver�ge specimens of his work, 
here illustrated; not only by beautiful specimens of every he has most excellent reason for it. .A. considerable number 
dl>gree of carooniza.tion, but by a wonderful variety of man of guns for both land \:Ind sea are exhibited. 'On one of the 
ufactured articles, in which every quality finds it's most ap ' largeFt he has adopted the " Ericsson compressor," which is 
propri ate application. The fact that we are rapidly passing one of the most beautiful and effective contrivanceR of its 
from the iron age to the age of steel is here most fully and inventor. The guns are generally breech loading, are rifled 
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with a large number of narrow grooves, and are mounted 
on iron carriages. 'rhe largest gun has a caliber of 305 mil­
imeters-twelve inches-and weighs 36,600 kilogrammes, 
80,000 pounds. It has a magnificent finish , and is made of 
bea�tifully homogeneous metal. These are built guns, or, 
as the maker describes them, are constructed upon the "ring 
system " of Armstrong. In most cases . the recoil of the gun 
is taken up by a very neat form of " hydraulic " gear, which 
we should expect to work well, and which experiment is 
claimed to have proved satisfactory. 

Among British exhibitors, Cammell & Co" John Brown & 
Co., Vavasseur, and Armstrong & Co. compete to some ex· 
tent with Krupp. The two first named present fine exam­
ples �f heavy work, and their 

ARMOR PLATES 

attract much attention. Several are shown which heavy 
shot have been driven against, making deep indentations 
which are bordered, in some instances, by a sharp fin, form­
ing a kind of collar and showing well the fine quality of the 
metal. The other firms exhibit h ea vy and well built guns. 
Several torpedoes are exhibited, .which are principally no­
ticeable as reminders of the revolution which seems impend­
ing in t h e  methods of naval warfare-a revolutiull which 
was inaugurated as long ago, at least, as the timo of our 
revolutionary war, and which has exhibited its greatest 
progress in the United States, where Bushnell, Robert Ful­
ton, John P. Taylor, and other inventors of an earlier 
period, and Ericsson , Lay, and others of our contemporary 
engineers, have proved that it promises to change complete­
ly the tactics and the materiel of navies at a very early date. 

There are many special exhibits which are nearly as in­
teresting as any already referred . to, and we may be able to 
find time for their examination at some fU' ure period. 

H. H. T. 
:Z:L 

Testing; Steam Bollers. 

To the Editor of the Scientific American: 
In a late issue of your paper, you mention the need of an 

iron clad man to take charge of old worn out steam boilers. 
No doubt it would be a money· making invention ; but its the 
denand would be greater than the supply, we should be no 
better off than we are now. But why do we not h ave the 
same system of boiler iuspection and testing, an d the ex ami­
nation of engineers, on land as we have on the sea ? In this 
pb ce, there are four saw mills ; in two of them there are 130 
men at work ; and the engineers in both of these mills are 
men who know nothing about their business, excep t how to 
stop and start their engines. One of the boilers is worn out ; 
but what remedy is . there ? None. On the other hand, 
there Ilre four tug boats in this harbor (two of them are only 
allowed to run inside the harbor) ; and on these, each engi. 
neer has to have a license, for which he pays $1 0. The 
boilers have to be tested once a year, and the engineers' cer­
tificates renewed Now, have the engineers on those t ugs 
(each carrying three persons) any more responsibility than 
those in the mills mentioned ? What we want are a strict law 
in regard to testing boilers and a strict inspection of engi. 
neers, as we have on board boats. Let insurance companies 
refuse to take risks on buildings using steam power unless 
the owners have an inspector's certificate. Let a law be 
passed, compelling all men using steam power to employ no 
enginf'p�s but such as have passed the required examination. 

Who will set the bal1 rohi�g ? We look to you to start it, 
and to all sensible men to keep it in motion. 

Frankfort, Mich. ENGINEElt. 
--�--------•• H'.�' •• ____ � ____ � 
The Million Dollar Telescope. 

To the Editor of the Scientific Ameriean : 
The plan, shown in Figs. 1 and 2, of constructing a large 

object glass, with polygonal lenses hav;ng the same focus 
and �rranged in a metallic frame, has been suggested as the 
probable solution of the great telescope problem. I de�ire 

to ellll further attention to this plan, and request those who 
have evidence of its impracticability to bring it forward. 
With means now at our command, an object glass of this 
kind can be . constructed with a diameter of five feet, and 
very possibly six feet. If a 25 inch glass can be furnished 
for $50,000, one of 60 inches should not exceed $600, 000. Of 
the proposed million dollars, this would leave $400,000 for 
machinery, mounting, etc. , which would probably be suffi­
cient, although it is 110 small task to build a tube 75 or 100 

feet long, and mount it in the air so that it sha ll have suffi­

cient 8tabiIity and yet be easily w anaged. Of course the 
field would be divided by dark bands into polygonal sections 
similar to the object glass ; but wou.ld this be a serious ob. 
jection ? I think not. F. H. R. 

New Brita.in, Conn. 
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The Lay Torpedo. 

To the Editor oj the Scientifi� American: 
Your issue of July 19 has an article entitled " Recent Im­

provements in Torpedo Warfare, " in which you give a de­
scripti.m of the Lay torpedo. You also state tkat " ex· 
periments made at Newport some time since proved quite 
successful i but of late, we note that, from various c·.mses, 
such promising results have not been attained. " A� this 
statement is made in your leading article, it has undoubted­
ly led the many rt'aders of your valuable journal into an error, 
as well as committ.ed a great inj ustice to Mr. Lay. 

During the winter last past, there were two experimental 
trials which were unsuccessful, not on account of any fault 
in the principle of the boat. At one time , the rudder broke i 

at the other, the cable was defective. These defects were 
easily remedied ; and on May 29, the final test of running one 
mile and returning was made, entirely to the satisfaction of 
the commission of naval officers appointed to witness it. 

The writer was present and knows that the whole run was a. 
perfect success, and that the Lay torpedo boat has proved 
quite as successful as har inventor had ever promised. 
When I add that our government immediately accepted the 
boat, and has already paid Mr. Lay therefor, there can be 
very little question as to its succe�s . I also have in my pos· 
session a letter from Captain Matthews, Chief of the Torpedo 
Corps, United St.aks Navy, stating that, since such accept­
'ance, he had made even a more st:.ccessful run with the boat 
than that of May 29, and expressing himself highly gratified 
with the performan<)e. 

Please give this explanation a place in your paper, as I 
trust you are ever ready to make amends for any error, how­
ever �light , in your columns, especially when it takes from a 
worthy inventor the tribute of success. 

W. W. ROWLEY, 
Buffalo, N. Y. Attorney for John L. Lay. 

----------��-� .•. � ... ------�-----
The Causes oC Doller Explosions. 

To tlte Editor oj tlte Scientific American : 
Having read of the appointment of a commission .to inve�· 

tigate tho causes of boiler explosions , I think it proper to 
assert boldly that no boiler has ever been exploded from gas­
es generated from steam or witter. A want of capacity or 
carelessness of the engineer, a defect of construction or gen· 
eral weakness of boiler, but mainly want of water is the 
cause of explosions. When any part of a boiler, from want 
of water, becomes heated, and water is let on to it, the water, 
striking that part, will assume a globular form i and the 
globules, in cooling the surface, suddenly become steam, 
and a, a consequence the boiler explodes. Who has not 
seen globules form on stoves,  red hot plates , etc. , and sud. 
denly expand ? I have experienced this fact in boilers, upon 
two different occasions (accidentally) i and to prove my asser· 
tions, I propose, to any party. willing to bear expense of the 
ruination .of the boiler, to fill said boiler with water to the 
usual hight (which is at best arbitrary) i then build.my fire, 
raise the steam to 70 pounds pressure, allo wing it to escape, 
and then reducing water, pressure and fire, till the gage 
shows less than 5 pounds, with but a few gallons of water 
ilt the boiler i I lvill then introduce into the boiler from one 
to three gallons of water and raise the pressure to 70 pounds 
again in less time than I can write it, say from one to three 
seconds . I will be present at the boiler during the trial. 
The boiler is to be of the tubular or locomotive kind, to have 
a very large safety valve, and to be previou�ly sll;bmitted to 
my thorough inspection. GEO. H. LENHER. 

Elizabeth, N. J. 
------------�.�I' ••• �.----------� 

The Zodiacal L ight. 

To tl!e Editor oj the Scientific Amerioon: 
T. R. L. , in his explanation of the cause of the zodiacal 

llght, OIl page 51 of your current volume, made, I think, 
the following mistakes : 

1. There is no reason why the lune 1 I 2 G only, and not 
every part of the surface of the earth that is illuminated by 
the sun (the entire lower half), should reflect Bolar rays in the 
indicated manner. Why should the phenomenon, explained 
in the diagram , be seen �only east and west · and not .north 
and south, and in every direction, the sun being in a vertical 
line below the obs.3rver ? 

. 

2. A second reflection of the rays on the outline of the 
atmnsphere can hardly take p1ac@, because the density of the 
gaseous envelope of our earth diminishes ' gradually, and 
hence does not exhibit a reflecting face. The air, however, 
does absOl'b and disperse some of the light · which passes 
through it i and, therefore, " dispersion " should be Bubst.itu­
ted for the " second reflection. " 

3. In the diagram, the atmosphere is supposed to ·be high. 
er than the radius of the earth . Had T. R. L. made the 
diagram with better proportions, sketching the hight of the 
atmosphere as about -llY of the radius ofthe earth, he would 
at once have seen that his theory cannot account :for a "dou· 
ble light. " 

. . 

4. That section of the atmosphere, above the horizon of 
the observer, which is illuminated by the retlected rays is 
also illuminated by the direct rays of the sun, as the dia· 
gram clearly shows i and therefore , I fear, T. R. L. gives a 
theory, not of the zodiacal light, but of tl e ordinary twi· 
light. HUGO BILGRAM. 

Philadelphia , Pa. 

'1'0 tlw IiJditor oj tlte Scientijic American : 

contained in yoiu issue of July 26, is untenable. However, 
lest the diagram contained in the article alluded to may con­
fuse some of your readers, I submit the following as a refu ­
tation of the position taken in tl)at article. 

Let E rep rtlsent the center of the earth, S the p:>int of the 
observer, A B the hight of the atmosphere (50 miles, we will 
assume), and S C an incident ray. Then, from the well 
known proposition (Euclid , 36, III), we have DG X DF = AD2. 
Therefore, AD = .�lts,uuu x 50 = about 633 miles. Because 
the angles of incidence and of reflection are equal, the last 
ray of reflected light that can be seeu at D correspondR with 
the incident ray, SCD, Which is tltngent to the earth at C, and 
consequently C D ==  AD. Now, AE : AD : :  radius : tangent 
of tae angle AED, whence we find angle AED =9° .  There 
fore angle AEH =: angle SDH == twice angle A E D ==  18° ; and 
consequently the last ray of .either incident or reflected light 
is seen when the sun is only about 18° below the horiz:m of 
th? observer. But it 's well known that the zodiacal light is 
seen when the sun is much lower i and, according to the tes ­
timony of Mr. Jones , it may sometimes be seen when the sun 
is 90° below the horizon, that is, at midnight. 

Hence it is certain that the zodiacal light is not " caused 
by reflp.ction of the rays of the sun from the earth upon the 
atmosphere and thence to the spectator," as is assumed by 
your correspondent F. R. L. 

J. E. �NDRICKS. 
Des Moines, Iowa. 

. .• � . .. ------------
1.'he Relrogrellsion of the Sun. 

To the Edit01' oj tIM Scientific American: 

One of your correspondent�, on page 51 of yOUl" current 
volume, argues that the precession of the equinoxes is owing 
to the motion of the sun in an orbit, and he gives a diagram 
of the position of the sun and the earth at the summer sol· 
stice, in four different points of the supposed solar orbit. 

Now his figure is incorrect, because, if the sun had such a 
motion in such an orbit, it would not change the direction of 
the earth's axis in the manner which he represents, or in 
any other manner ; and the earth at the SUUlmer solstice 
would not be in the positious, which his figure indicates, in 
the given places of the sun in its orbit, but wou ld be in the 
positiOns indicated in the diagram which I send you. This 
diagram is a correction of y()ur correspondent's, with the 
lnnar orbit left out as not affecting the question . This figurr 
represents the direction of th e earth's axis as unchanged by 
the sun's motiun in his orbit, which is in accordance · with 
the principles of philosophy and the motions of the moon in 
regard to the sun and earth. 

Now such a motion of the sun as this might o)ause a pre­
cession of th,� equinoxes, but it would also cause a change 
in the angular distance from each othl1r of all the stars in 
the heavens, which is not the case in Nature, For instance, 
if the sun had receded so far westward from A that it no 
longer appeared in conjuncti?n with the star, c, but thirty 
degrees to the west of it (about the amount of the precession 
of the equinoxes since Hipparchus' catalogue), then the stars, 
c and g, wou!d no longer be 180' from each other i while e 
and It, and g  and h, would be nearer together, while c and j 
would be further apart thau at first i besides , the motions of 
the stars near the poles would not be such as is observed in 
Nature. JOHN ·S. PLUMER. 

Sandown, N. R. 

Most of. your readers, I am persuaded, will need no de. To tIM Editor oj the &ientijk American : 
monstration to convince them that the theory of your Mount Your correspondenf Mr. Hepburn appears to labor under a 
Airy correspondent; which attributes the phenomenon of the singular delusion iii rl�gard to w.hat is, in r',ality, a simple 
zodiacal light to " reflection of the rays of the sun from the mechanical question i and thu�, in trying to avoid a merely 
earth upon the atmosphere and thence to the spectator," as imaginary difliculty, he has fallen into a real one. For While 

1 0 1  
a very slight excess of that retrograde "rotation, which, In 
consequence of inertia, takes place in the earth :as well a;' in 
all revolving bodies, is fully sufficient to account for the 
apparent retrogres·sive motion of the sun, it is equally clear 
that there cotlld not be such II motion of the sun as la repre­
sented in the diagram on page 5 1 ,  without such a counter­
balancing weight on the other side of the cente� of revolu­
tion as would require a cOUJplete change in the arrangement · 
of the solar system. 

If astronomers were but able to understand the simple fact 
that a body in free space, while ro tating on one axis in one 
direction, can, at the same time, have a rotati<in in a contrary 
direction un anotber axis crossing' the first at · the center of 
gravity, they would fi\ld no difficu lty in cOmprehending many 
of the so· called anomalous motions of the planets which they 
have so l.:mg attempted to account for on the suppcsition that 
one side of a perfectly well balanced body m'1y sometimes be 
heavier than the other. JAMES A. BAZIN. 

Canton , Mass. 
_ .•. . 

Hot Air Engines. 

To th e Edit01' oj the &ientijic Amertcan : 
Having had considerable experience with hot air engines, 

especially with th" Roper engine, I have beer: much interest· 
ed in your correspondent F. G. Wood ,\'ard's remarks and 
suggestions in ri'gard to them . The design which he gives, 
on page 37 of your current volU T e , though possessing some 
advantages (especially the self.oiling device, which is good), 
has many defects which, I think, make it impracticable. 

Among these are t.he fire box and fly wheel, which must both 
bE' of great weight, being placed high i and the whole engine, 
as it stands on tho air pumps, which must necessarily be 
small, renders the machine too topheavy for practical use. 
The location of the cylinders , also, seems to make them dif· 
ficult of access for the purpose of packing, cleaning, etc. 
The fire dot-rs being so high, also, make it inconvenient to 
fire up and rake out the ashes ; and, the cylinder being placp,d 
beneath the fire box, the ashes and dirt, which are sure to 
arise when raking out the fire, would settle in the cylinder 
and cut out both it and the packing. 

He does not give his proposed arrangement of valves, or 
the kind of valves which he supposes will stand when placed 
above the fire. After considerable &nd careful observati�n, 
my impression is that no successful hot air "ngine can be 
built unless the vah-es are placed outside. This is a s u bject 
which deserves discuBsion, and I am glad to see it agitated. 
Hot air possesses advantages over steam which, it seems, 
should eventually recommend it almost univer�ally for a. 
light power, and whosoever has the best engine will certain· 
ly have a large field for its sale. H. S. W. 

New York city. 
REMARKS BY THE EDITOR :-W:3 are glad to draw out cor· 

respondence on so important a subject. Mr. Wood ward did 
not send a working drawing of his proposed engine, but 
,nerely a sketch of moving parts, and he may l-tave pro· 
vided sufficient support for the cylinder. He also omitted 
to mention several details, to whkh we called attention at tile 
time. We would be pleased to hear from him, if he cares 
to reply to any of the criticisms contained in this letter. 

----------� ...... � . .. ------------
'.I'he DeUeC oC Hippocrates. 

To the IiJditor oj tlte Scientific Ameriran: 
In reading the article, on page 320 of your volume XXVIiI, 

on " Medical Practic!l in Early Times," to the progress of 
which, as you justly observe, Hippocrates c(lntributed not 
a 'little, any one not acquainted with the writings of the 
Prince of Doctors . may be led to infer from the context of 
the article that good Hippocrates was nothing but a materi­
alist i whereas he firmly believed that no disease can be 
ascribed to a material cause. He, in fact, says th&t it is im· 
pOSsible to discover the nature of ailments if they are not 
known in the indivisible (part of man). from which they 
proceed. By indivisible. we, of co urse, understand the soul 
of . man. .A 11 matter is divisible i the; soul, being immaterial, 
is indivisible. 

That Hippocrates was devoutly religious, his life and writ­
ings furnish ample proof i in this characteristic, some of our 
doctors would do very well to imitate his illustrious ex­
ample, particularly for their patients ' .sake. 

PHIJ,O-HIPPOo.RATEB. 

-----------� ..... . � .. ----------
Kingfishers and Fish. 

To the Editor oj the Scientific Amerioon : 
Mr. Darwin in his last book states that the kingfisher · al· 

ways kills the fish before swallowing it. Dr. Charle� C. Ab. 
oot, of Trenton, N. J. , states that the fish is swallowed with. 
out killing and often while the bird is on the wing . . . So far 
as my observation goes, when a fish is large, or about t wo 
and a half inches long, it is killed before being swallowed. 
I once saw a kingfish er light on a limb close to the surfac.e 
of the water in a creek i and the bird, having an eye to the 
business in hand, did not see me (I was about fifteen feet off) : 
it presently dived into the watt'r and returned to its 
perch with a fish in its bill, about the above stated length. 
The bird then began to beat the head of the fish against the 
limb on which it was standing i after It few beats it would 
stop to see if the fish was dead or not i tbis was done three 
times, when the head of the fish 'Was blAediug, and the limb 
against which the head was beaten was stained with blood. 
The fish was deall, and it WitS then swallowed. Now the 
above named gentlemen may both to a certain extent be cor· 
recto The kingfisher . may swallow the small fish without 
killing them i In my mind there is 110 doubt that they do. 

San Francisco. Oal. D. D. S. 
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IMPROv:ED CHURN. 
The accompanying engraving is a sectional view of a new 

churn which, in addition to having various improvements 
ill its construction, is claimed to produce and gather butter 
with great celerity. The apparatus rests on a base plate 
from wh:ch ari8e two standards, one of which is shown at 
A, which are surmonnted by a top piece. The latter i8 cut 
to fit partially around the churn body, and is held in place 
by a dlltachable strap, B. The churn body is cylindrical in 
fo�m and has a false bottom in w hich ia pivoted the lower 
end of the dasher shaft, C. A number of radial arms or 
blades, made wide and inclined laterally, are secured to the 
dasher shaft, which is also surrounded by a 
curb or tube, D, in which it fr;)ely re,' olves.  
The curb, D, fits into a similar tubA, E, which 
has radial flanges, F, attached to it, the outer 
edg ... s of which rest against 'the inner surface 
of the churn body, 80 as to keep both curbs 
accur! tely centered and securely in place. 
The  lower ends of the fiange�, F, project be· 
low the lower end of the tube, E, supporting 
the Bame at a distance above the bottom so 
as to give . a clear passage for the milk be· 
neath. In operation, the curb, D, is adj usted 
so that its upper edge may be a little above 
the surface of the milk to be chnrned. Then, 
as the dasher is revolved, the blades raise the 
milk through the curb and project it  outward 
over the edge against the sides of the churn 
b.ldy. A constant in!l.ow of milk is thus 
caused beneath the low er edge, thus provid. 
ing a continuous circulation and violent agio 
htion of the contents ()f the churn, causing 
butter to appear in a very short time. The 
flanges, F, prevent the milk from receiving a 
circular motion from the dash"r, by which 
its inflow beneath the curb would be impeded. 

'1'he COVer of the churn is made in two 
parts, and has half round notches in the · cen· 
tvr, whbh, when the appliance is in place, 
form th.� upper bearing of the dasher shaft. 
To the upper end of the latter is attached a 
small pulley which communicates, by means 
of a belt, with a larger wheel provided with 
a handle to serve as a crank, as represented. 
The faucet shown at the base of · the churn 
serves to draw off the cOntents when desired. 

Patent�d April 22, 1873, by Mr. William H. Holdam , of 
Crab Orchard, Lincoln county, Ky. , from whom further par-
ticulars may beobtained. 

. 

- -•. -
ODf)RtESS WATER CLOSET AT TACHMENT. 

There is probably no more insidious cause of disease than 
the foul emanations ffom sinks and water closets_ In city 
houses. the latter especially, through their 
close proximity to other por tions of the 
dwelling, are often the source of serIOUS 
nuis'mce. ·  

In order. a s  it is claimed; entirely to ob· 
viate the..4isagreeable odor att.endant upon 
the employment of these receptacles, the 
device illu�trated in the accompanying 

engraving has recently been invented. It 

consists of a bello ws , A, arranged with 
suitable inlet and outlet valves, the. supply 
pipe of which connects with the upper 

end of the trap or the closet, and the pipe 
leading therefrom communicates with the 
lo wer part of the trap or the soil pi/Je, 
thus conveying the foul air from the bowl 
to the .. e wer c'lnduits. The bellows ar· 
rangem�nt is operated by a lever, cord, 
and pulleya in combinat.ion wlth the pull, 
as represented, or. in hopper closets, by the 
working of a cock. 

The <l evice is simple, and easily attached 
to ordinary closets. The inventor relates 
that he has tested it for some time in ac· 
tual employment, with uniformly satis ­
factory results. 

can.I1t'B, and at the side the light of three candles. And 
while tIJe naked light of the patellt lamp was equal to eight 
and a half candles, that of the common lamp was only equal 
to tbree candles. Hence, not only are the rays of light 
thrown in the proper direction , but the increased ill uminating 
effect of the light is due both to the lens and the lantern 
itself. 

------................ ------'--
The Australian Water Cooler. 

In reference to this device, illustrated on page 371 of our 
volume XXIX, our excellent correspondent Mr. O. C. Wool· 
son states that similar vessels axe used in the W est Indies ; 

ROLDAM'S IMPROVED . CHURN . .  
they are made i n  Spain, o f  a very porous earthenware from 
blue clay. " In no case must yoti touch your lips to the jar, 
but· hold it above your head, anywhere from six inches to 
two feet, and let th·· liq uor run' into YOlir mouth, or, rather, 
clear down your throat. It is !!. - remarkable fact · that. ·  in 
quenching thir8t in this way, you cannot di'i:rik one drop 
more than just what your stomach needs ;: and if you keep 
on pouring after that point is reached,., you run in dangel- of 

[AUGUST 1 6, 1 873. 
would, for the reason above given, save many a fellow from 
the cramp. I am going to 

'
try the clay in this country, to 

see if it is suitable for the purpose. " 
• ••• •  

What shall we do with our Boys 1 
It is as impossible to make a chemist, or au ene;ineer, 01' 

a natural ist, of a boy;if he has no special taste or aptness 
for these studies, as to make a poet out of a Digger Indian. 
It is no unusual circumstance for pare-nts who have boys 
just entering upon manhood to come to us de�irinl' counsel 
in regard to placing them in a chemical laboratory, that they 
" may learn the trade, " as, to tbeir eyes, the business appears 

remunprative . .  They have no special genius, 
no training in preparatory studieR, no decid . 
ed leaning towards chemical manipulation 
or research, but. the desire is to have them 
" made " into chemists. There is a mistaken 
idea, common to mp,ny parents, that thei� 
children are as well adapted to one employ 
ment as another, and that they .mly need 
opportunities to learn regarding this pursuit 
or that, . to beccme proficients and rise to 
eminence. :More than half the sad failures 
so com monly observed are due to being 
forced into the wrong road in early life. 
Young men are forced into pulpits, when 
they should be following the plough ; forced . 
into courts of law, when they should be driv­
ing the plane in a carpentf'r's shop ; forced 
into sick rooms, as pbysician�, when they 
should be guiding a locomotive, or heading 
an exploring party into the Rocky Mountains ; 
forced into industrial laboratories, when .they 
should be in the counting l oom or shop. 

It is a wide provision of Providence that 
nearly every boy born into the world has 
some peculiar distinctive capability, some 
aptnesH for a particular calling or pursuit : 

. and if he is driven into channels cOlltrary to 
his iustincts and tastes, he is in antagonism 
with Nature, and the odds are against him. 
One of the earl iest, and most anxiollS  inqui. 
ries of parent� should be directed to the dis. 
covery of the leanings of their childr�n, and 
if they find tha� their boy, who they ear. 
nestly desire shall adorn' the bar or the pul. 

pit, is perilistently engaged in · constructing toy ships, and 
wading in everY puddle of water to test their sailing qual­
fties ; if he reads books of voyages, and when in a seaport 
steals away to the wharves, to visit sh.ips and talk with sail. 
ors, it is certain he is born for the sea. Fit him out with a 
sailor's rig, put him in the best possible pos ition for rising 
to the honorable post of ship-master, and you Lave discharged 
your 'duty. If; on the other hand, he is log ical, discriminat· 

ing, keen, fond of argument, let him enter 
the law ; if he . is fond of whittling, planing, 
sawing, constructing, and neglects his studies, 
tUrn him over to'a good carpenter, to learn 
the trade. If he begins early to spend his 
pennies for sulphur, niter, oil of vitriol , aqua 
fortis, etc. ; if he is such a persistent experi . 
m enter that you fear he will kill himself, or 
set your tlUildingd on fire ; if his pockets are 
full of abominable dI:ugs, and his clothing so 
charged with the odor of stale eggs that you 
refuse to admit him to the table at meal times, 
why, the chances are . that he is a " bOrll " 
chemist, and it will be safe to start him off to 
some technical school forjnstruction. 

The question is,. not what we will make of 
our boys, but what position are .they manifest· 
ly designed to fill ; in what direction does No.· 
ture point, as respects' avocations or pursuits 

For further particulars addrees Mr. Phi· 
lip C. Rowe, 208 Harrison avenue, Boston, 
Mass. 

. in life which will , be in harmony with their 
capabilities and instincts ? It is rIO use for us  
to  repine and find fault with the supposed 
vulg�r tastes of our boys. :We must rernem 
ber that no industrial calling is vulgar ; every 
kind of labor is honorable ; and it is far bet. 
ter to be distinguished as a first clpss cobbler 
or peddler than to live the contemptible life 
of a fifth rate lawyer or clergyman. ROW:E.'S ODORLESS WATJi:R 'C�()S.ET ATTACHMENT. . There are thousands of boys born into the 

------......... . ...... ------
Improved Ship ' SI�nal Lights. 

William HarVie, a coppersmith ' of Glasgow, Scotland, is 
the orig"inator of an excel ent impl'over..:.. ... nt in this line, which 
has come into extensive use for -steamships and sailing 
vessels. He employs l .. nses on the dioptric systf'm, of pressed 
glass .  and h�s succeeded in , gr·tting a paraffin light to bura 
brightly in any weather, without a glass chimney. 

In order to accomplish this · result, Mr. Harvie so divided 
the lamp that the · i.n�ide chamber formed the chimney 
proper, the air for maintaining combustion passing down the 
upright tube, entering u\lder .a false bottom, The funnel by 
which the products of combustion escape ' from the lamp is 
so protected that no blow-down . can take place ; indeed, it 
seem 1 that the  Harvie lamp burns better in a storm than 

'Otherwise. 
When subjected to a photometric examination in the, pub· 

lic gas testing office Gla�gow, the Harvie patent sig�al lamp 
was found to give. in front; a lay of ligh t ·  from � the- center 
of the lens equal in intensity to thitt given by' ninety, eight 
standard sperm candles, .and at - the side. a ray of light from 
the center of the lens equal to the light of sixty·seven candles ; 
while the common lamp in front gave a light equal to eight 

choking yourself; There may be �me of your r�aders and f world possessing scarcely a traceof ambition. Such do not 
thinkers whQ doutt this, but I st\te j.t aSj,a fac.t , Mld you . care for di�tinction, o'\' even for wealth ; if they can procure 
inay try again au d again to swallow Illore thaIl you reany I, the humblest fare, by constant toil, the aspirations of their 
require, and you will' !:ie fOlled every timc ; ·and for this rea. boy hood, and subsequently of their manhood, are fully met. 
son I regard the 'practice of quenching thirst in thisway the I' They are negative characterg, happy with nothiug, and suffer 
most healthy that was ever tried . .  In very warm weather .. , no elation or depression� : whether . in sunshine or under a 
when one is inclined to drink often and much , to the inj ury [ cloud . . . These boys, who often afford much mortification to 
of health; it goes beyond the practice of takiIlg one swallow ambitious parents, fill a most important niche in the world ; 
and two breaths, etc. _ It takes a Uttle practice to accomplish in fact, the world could 1.0t do without them. They consti· 
the throwing the · wat .. r . in th� Illouth, aIld the first attpmpt tute the great army of , men who . build our railroads, tunnel 
will probably 'require a cliange of shirt aiJd possibly one's our mountains, load a.nd unload our ships, cut down our for. 
whole attire ; but that wou ld only occur wi1,h those that are ests, and manipulate the red hoi, iron masses which come 
extrpmely awkward ; generally the ' thi1'o or fourth attempt from our blast fu!'naces. We cannot alter the temperaments 
i� succeseful, and then it is as simple as drinking from a of .such boys. Nature is stronger than we are, and well is it 
glass. In some parts .of Spain, they driiJk wine · from these that this is so. We may hold them by the power of wealth 
jars ; and it is · gaid that. when it is passed around the table 'or controlling infiueaces, but when these . fail . they fall at 
for each person to driuk, in case any one; n',)t accustomed to once to their place, in obe(l,ie�ce to .' a law as irresistible as 
the practice, allows his lips to touch the spout, the next in that which Newton di�covered in the fall o! the apple. Study 
turn takes it Itnd without a word · throwR · it upon . the · floor to learn what they are capable of doing for themselves ; encour­
and {!alls for another jar. Th�t .  will do . very well fo� Spain , age  them to do well whatever work is suited to their natures. 
but .we do _ not handle wine in that way . .  I hope t4e timtl Regard every calling as honorable, the labor of which is hon· 
will col:!J.e 'when these' jars D re generally used in this country. orably performed, and thus insure happin<'ss and pro�perity 
for rolling mill and furnace men they are very suitable, and to our ofIspring.-Boston Journal of Ohemistry. 
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JAPANESE BIRDS. 

We select the here with illustration from a. handsomely 
gotten up work on Japau, by the cele brated German travel. 
er Wilhelm Heine. It lepresents birds of the heron and 
crane species, and was m1 de from a .sketch by himself per· 
sonally. These birds are very numero us, and are diverse in 
their ' appearance and characteristics. They are not allowed 
to btl h tmted except by the nobles ; and according to the po· 
pular belief, they are th� symbo l s of happiness and good 
fortune, and are freq uently represented as such in the plas· 
tic and pictorial arts. 

The ibis (No 4) is a beautiful and rare bird, the first speci.  
men of which was bro ught 1 0  E urope by Siebold. It is t wo 
feet six inches high ; the bill is of a d ark violet bro wn, red 
at the point. The skin covering the head and ears , and also 
that of the legs and feet , is of a brill iant red ; and the nape 
of the neck.is covered by a bunch of long narrow feathers 
extending to the base. The color of the bird is white. 

The whi te crane (No. 2) appears in . the southern p'art of 
Siberia as well as in Japan. The color of the young birds 
is of a reddish brown, which soon changes into wlJite. The 
feet, the bill, and a piece of bald skin above the eyes, are of 
a brilliant red col or. 

The monk heron (No. 7) is two feet eight inches high, be· 
ing co vered with black f�athe.r8 on the upper part of the 
neck and head. It h.a8 similarly colored legs , with a bill of 
a greenish gray, which changes towards its base into a rust· 
red . color. 

The great spoonbill heron (N/) . . 3) is two feet nine inches 
high. It resembles , in general, the Euro pean specil �s, with 
a small difference in the length of the feet and bill. The 
color is white, the bill being yellow and the feet black . 

The small silver heron (No. 1) differs greatly from the Eu· 
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ropean herons, and from those of Egypt and Persia. The I As the · inventor of these novel ideas naively remarks 
specimen represent: d in our engraving measures two feet in that his Gulf Stream theories depend on the fact of the 
hight. 

.The feathers which cover the neck and back are long water on the east shore of the Isthm us of Panama being on 
and thread· like, aCId are usea in trimmings and other Orna· a higher level than that on t he opposite side, he probably 
mentation, being of a resplendent white color. The feet are will abandon them on learning that the mean hight of the 
dark black. t iVO oceans is precisely the same. The old idea that the 

The bittern (No. 5) does not differ from the kinds indige. Atlantic is many feet higher than the Pacific has long since 
no us to Europe, Egypt, Nubia, Abyssinia, and Siberia. been exploded. 

The great kingfisher (No. 6) is frequently found in tbe 
presence 0:£ ; 11.  company of herons ; he appears to listen at· 
tentively to the chattering of the birds ,  with the air of a re· 
porter to whom it is necessary that not a word should be lost. 

------· ..... H . . .. ' .... _____ _ 

The Cause of the Gulf Stream. 

Mr. John P. Whipple, of Whitewater, Wis. , sends UII a 
pamphlet in which he argues that the Gulf Stream and all 
other ocean currents are produced uy the tidal wave and 
the land with its pecuiiar formation. We fail to . perceive 
the practical scientific value of .our · correspondent's sugg'!I. 
tions, particularly as he observes that the land and tide are 
continually making the water unequal and that, the tid e and 
winds stir up the ocean. .'some ofthe theories advanced are 
hardly in accordance with accepted views, especially those 
relating to . the trade win d s  where " the sun is continually 
warming the air at the surface of the earth, which makes 
it ligh ter, and the night cools it and makes it heavier, so the 
cool air follows the sUll around the earth and that is the 
cause of its keepmg on e  direction ;" and also the statement 
that the earth's rotation is due to " the sun continually ex. 
panding the side nearest it ,  making it lighter ; night COD ·  
denses and makes the opposite' side heavier, and its motion 
round the sun forces it to rotate. " 

JAPANESE BIRDS-HERONS AND ORAns. 

------..... H ..... .... _____ _ 

Iron Shlpbulldlng In Iowa. 

A correspondent, J. H. , states that two iron steam yachts 
have recently been built in Dubuque. They are built on the 
same style as the Cunard steamer China, built on the Clyde. 
The building o f  the yachts was done under the superintend. 
ence of a man who worked on the China. The dimensions 
of each yacht are ; Length of keel 47 feet, width of beam 
7 feet 6 inches, depth of hold 4 feet. They are propelled by 
screws which make 300 revolutions per minute and propel 
the boats at a s peed of 12 miles an hour. 'fhe screw of each 
boat is driven by a twelv� horse power upright boiler, and 
engines of unique pattern, which will �oon be patented. 
Everything aboard each yacht is so arranged ·that she can be 
entirely managed by one person. They can be used as sail 
boats and are capable of carrying 50 passengers earh. They 
are the fifth and sixth iron steamboats built in this city (one 
of · which, the Clyde , has a 150 horse power engine aud is one 
of the fastest tow boats on the Mississippi river) . She was 
the first built west of the Alleghany mountains. Except the 
masts and seats , there is  no woodwork on the two yachts. 
Their names are the I�land Queen and the J. D. Eddy. They 
cost $2,000 a piece, and are built. by Rouse & Co. , proprietors 
of the Iowa Iron Works. 
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SCIENTIFIO AND PRAOTIOAL INFORMATION. 

TUNGSTEN IN THE ARTS. 

In the last few years the consumption of tungsten and its 
compounds has vastly increased. It is now used for im­
proving the quality of puddled iron and steel as well as cast 
steel, and is one of the constituents of Mushet's special steel. 
Its addition to German silver renders it tongher, and it i s  
employed i n  many other alloys with gold, silver, lead, etc. 
One alloy called minargent contains 100 parts copper, 70 

nickel, 5 tungsten, and 1 aluminum. Bartels in Hauover 
makes a large number of tungsten preparations for use in 
dyeing and printing ; the tungstate of soda serves as subs�i · 
tute for tin salt, for fireproofing fabrics, and for the manu­
facture of bronze powder and blue carmine. In cosmetics, 
tungsten is taking the place of white lead and zinc. Tung­
sten in steel gives it the property of retaining !!1agnetism 
for a longer time and makes it useful for magnetic needles. 

CONVEltSION OF STARCH INTO SUGAR 

The conversion of starch, cellulose, and the like into glu­
cose or grape s ugar has usually been accomplished by the 
use of dilute acids in open vessels. SOJle Parisian chem. 
ists, Gibon, Dusart, and Bardy, now propose to conduct this 
oppration in closed cylinders under a pressure of 3 to 4 at · 
mospheres. The nroportions taken are 35'3 cubic feet wa · 
te r and 4'4 pounds sulphuri c acid to 4,400 pounds 
dried starch, and the operation lasts two hours. If  a thick­
er sirup is desireu, it is only necessary to diminish the 
amount of water taken. Some othor acid may be used than 
snlphuric. The advantage of the process consists in obtain­
ing the desired product by a '  single operation, since neither 
concentration by evaporation nor filtration is necessary. 
DETERMINING THE QUANTITY OF ALCOHOL IN FUSEL OIL. 

When fusel oil is imported into England, it is admitted 
free of duty, provided that it does not contain over 15 per 
cent of alcohol of 0 '92 specific gravity. The method em­
ployed in the London custom house for ' determining the 
amount of alcohol depends upon the insolubility of fusel 
oil in water. A certain quantity of the liquor to be tested 
is shaken with an equal volume of water and left standing 
for 12 hours. At the end of that time two layers are formed, 
the upper one of fusel oil, the lower of alcohol and water. 
The specific gravity of the latter is taken, and from it the 
percentage of proof s pirits is  calculated. 

This method, according to . Dr. G. L. Ulex, gives too high 
a percentage of alcohol, for crude fusel oil contains not only 
amylic alcohol, but also ethylic, propylic, and blltylic alco · 
hol s, which are more soluble in water. Ethylic alcohol is 
soluble in every proportion, propylic alcohol is very soluble, 
butyllc alcohol diss:,lves in 10 parts of water, amylic alco 
hoI is as good as insoluble. 

From some experiments by the author, he found that fusel 
oil from beets consists of 2 parts of soluble alcohols and 1 
part imoluble alcohol, and that only a small part of the 
form')r is wine alcohol. Although this liquor contains only 
3 to 4 per cent of proof spirit, according to ' the custom house 
rules if would seem to contain 40 per cent of proof spirit 
and be taxed accordingly. This leads to very great injus· 
tice in English import duties,  and although this law is not 
in force here, we give the following more accurate method 
of making the determination : 

T,he boiling point of absolr,te (ethylic) alcohol is 173 '12° 
Fah. ; that of propylic alcohol, 206 '6° Fah. ; butylic alco­
hol, 228 '2° Fah. ; amylic alcohol, 269'6° Fah. , so that this 
difference can be employed in separating them. If wine al­
cohol is present in considerab'e quantities, it alone will be 
found in the fir�t portion of the distillate. ' Three and two 
fi fths ounces of the fnsel oil to be tested is placed in a retort 
and 1 '35 drams distilled off. This distillate is mixed with a� 
equal quantity of a saturated solution of common salt, and, 
after shaking, left to settle. If the quantity of fusel oil then 
found floating ou the top is 40 minims or more, it is certain 
thp,t less than 15 p€'r cent of proof spirits is present, and 
hence it is free of duty. If the quantity of fusel oil is less 
th an that, the liquor is  tested by mixing it with an equal 
quantity of salt solution, shaking, and allowing to rest. 

Tue salt solution is then separated and distilled by itself, 
and the quantity of proof spirit determined in the distillate 
by taking its specific gravity. 

THE VELOCITY OF LIGHT. 
Olaf Roemer, an eminent Danish astronomer, while ob­

serving the eclipses of Jupiter's sateH!ltes, in 1 676, found 
that light occupied about 16 minutes and 26 seconds in pass­
ing through th e diameter of the earth's orbit, and assuming 
the distance of the earth from the . san to be nearly 9/'i;,'QOO, -
000 miles, he determined the velocity of light to be 192, 500 
miles in a second . .  

In 1723, Bradl�y, an English astronomer, . discovered the 
aberration of light, and determined its velocity to be 191,515 
miles per second. 

In 1849, M. Fizeau invented an apparatus for m easuring 
the velocity of light between terrestrial stations, and deter­
mined it to be 194,677 miles a second. 

M. Foucault, with substantially the same apparatus, de· 
termined the velocity to be 185;177 miles per second, and 
showed that this result was correct to within -s-I;-jj. 

Quite recently M. Fizeau 'has published ths particulurs of 
a long series of exp'eriments, made between stations about 
6 mil es apart, using the rays from a oxyhydrc)gen light ; ana 
he gives, as the mean of 61)\l good ob3e!vations,. a velocity of 
186, 363 miles per second. The result obtained by Roemer is 
usually given in test books, and in fact is commonly quoted 
as the correct velocity of light. But the close agreement of 
tlts more recent researches of MM. Foucault and Fizeau, and 

the elegant methods u�ed by lhese philosophers in their re­
searches, render it uearly certain �at the velocity of light in 
the air is between 185,177 and 18'5,363 miles per second. 

SULPHITE OF SODA AS AN ANTICHLOR. 

The term antichlor, which applied originally to any sub­
stance employed to destroy the free chlorine remaining in 
fabrics bleached with it" is now almost entirely limited to 
hyposu1phite of soda, Na2Sz03. During the reaction of this 
salt upon chlorine, free s ulphur is deposited upon the fab· 
rics, much to their detriment. The probable reason, that this 
has n ever before been observed, is because its inj urious ef· 
fects have been attributed to overbleaching. This finely di­
vided sulphur, when deposited in the fiber of paper, gradual­
ly oxidizes to sulphurous and sulphuric acid, which renders 
the paper brittle, and, if wriLten upon with iron ink, bleaches 
or fade� it. This effect upon paper has �ometimes been at­
tributed to its containing too much wood fiber. � larger quantity of active sulphurous acid c�n be ob­
tained from a given weight of sulphite of soda, Na2 S03' 
than from an equal weight of the hyposulphite, and from 
this no sulphur is deposited, so that it ought most certainly 
to be preferred for use as antichlor on a large scale. We 
are informed by la rge manufacturers of chemicals that sul­
phite of soda can be made at a price not higher, in propor­
tion to its efficiency, than the hyposulphite. 

-------------.� .. � . .. -------------
Jet···How and Where it Is Obtained. 

A writer in the Practical Magazine gives the following 
interesting particulars regarding jet, a material much used 
for the manufacture of mourning j ewelry. In this country, we 
may remark, the substance is largely imitated by vulcanized 
rubber, which, when new, closely resembles the genuine arti· 
cleo Real j et jewelry mounted in gold is worth from five 
and six to as high as seventy dollars per set, the price, how 
ever, depending principally upon the quantity of precious 
metal used . .  It is very serviceable, and. unlike rubber, it  re  
tains its brilliancy. 

Jet is of two distinct species-h"l.rd jet and soft jet-but 
the latter is of very minor importance and will be referred to 
hereafter. 

The hard jet is found in the �rata known as the jet rock, 
which appears to be a deposit of sea anemones, and some 
years ago a patent was taken out to distil petroleum from 
it. 

The jet rock occurs in the lias formation, some thirty · yards 
above the main band of Cleveland ironstone,  and is discov­
ered in compressed masses in layers of very different sizes, 
being generally from half an inch to two and a half inches in 
thickness, from four to thirty inches wide, and four or five 
feet in length. It invariably tapers away, running, as the 
miners say, to a " feather edge , "  

. 

These j et layers are always protected by a skin, the color 
making another di vbion ; fer that fo und in the cliffs by the 
sea has always a blue skin, while that discovered in the in­
land hills has a yellow coating. The j et found in the same 
mine varies very much in quality ; its worst specimens, those 
which are. quite brown and will not take a polish, are termed 
" dazed jet." 

1':"e soft jet is confined to the lower oolite-in t.he sand. 
stone and shale-some 160 yards higher than the h ard jet, 
and is undouhtedly of a pure ligneous origin, the fiber and 
the branches of trees being more or less distinctly marked. 

The most valuable finds of jet have been washed down by 
the sea's action , where the jet rock crops out in the cliffs, 
and on the cliffs, where the seams are exposed. The dealers 
of th e town of Whitby, in Yorkshire, England, where the 
principal deposits of the material exist, rent these jet diffs 
and inland seams from the ownErS, generally for a fixed lump 
sum paid in advallce-not for a royalty-for ' the right to 
work a certain number of yards. Nearly all the jet now ob­
tained is found inland, but in former days tales are told of 
men being swung by ropes over steep cliffs like the eider­
down hunters of Norway. At present, cliff jet is worked 
with the same mining operations as that lying under the 
inland hills. 

The process is very simple, and, to those acquainted 
with the intrica�es o f  iNn and coal mining, o f  no very 
great interest. A mine is commenced by drifting into the 
face oi a rock a pas5age of seven feet by five. A tramway, 
is th en laid down, and the shale is tilted from the mouth 
of the mine, the drift continned for about forty yards, at the 
rate of from t wo to feur feet per diem" then cross drifts 
are started in a variety of directions. As soon as the rock 
becomes too hard, the min ers retire; pulling in the roofs 
as they recene, for the bulk of the jet is found generally in 
the falling top rock. 

There are at present twenty. three j et mines in fun work, 
only one of these being of soft �et. The average number 
of men employed in each mine is six, and there are now 
some hundred and fifty miners engaged in this industry. 
The men are generally paid by the week, and only earn 
from . twenty. four to twenty-six shill ings-a sorry contrast 
to the high wages of the iron miners. 

Hard jet varies in prices from 75 cents to $3. 50 per lb. ; 
soft jet from $1. 37 �o $7. 50 per stone, according to size 
and quality, and sometimes also according to the fluctuations 
of the market. For · instance, when the Prince of Wales' 
life was in danger, Whitby was thronged with buyers for 
both the raw and manufactured article at any price" and 
some speculators were severely bitten by his happy re­
covery. 

It is stated that the turn· over in rough English hard jet 
amounts to $200,000 annually. 

The material is mamufactured as follows : The jet is first 
peeled and st,ripped of its skin, be it blue or yellow" by menns 
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of a manual chipping process with a heavy iron·nandled chise1 
It is then sawn up into the exact sizes for the object for which 
it is intepded, the saw being guided by an ingenious ar­
rangement of little wooden directors. Much care is taken in 
this process of " sawing up," for great economy can, by rigid 
supervision, be effected, one manufacturer stating that, by 
a very simple arrangement he was able to make his raw ma­
terial go a fifth further than any of his rivals. The little 
fragments are then dpI:vered to workmen, who, with the 
aid of small grindstones driven by a foot tre1tdle, take off the 
angniar portions and reduce them more nearly to the re o 
quired dimensions. They then pass into the h ands of the 
carvers who, with knives, small chisels, and gU ll geF, soon, 
if it be rough work only, cut them into the desire] pattern. 
If the work, however, be really al tistic, the carving is of 
course a much more artistic process ; and it is curious to see 
lad s and men, who one might fairly think had not the slight. 
est knowledge in the world. of art principles, cut deftly 
and rapidly cameos that in their beauty of profile resemble 
the old masterpieces ; flower scrolls and groups of fruit 
that h ave a marvellom. fidelity to N atme herself ; and cru­
cifixes and pendants that rival all the ingenuity and patience 
of the " heathen Chinee."  Sometimes you notice tI,em with 
a pattern placed before them, or witb. a rough design 
scratched by a knife's point upon the material itself-often­
est, however. it would seem as though the work were alto­
gether original. 

After being carved, the goods are removed to the polishing 
room, where the first process, in the case of rough goods, 
again takes place, upon a treadle grindstone fed with oil and 
" rottenstone. " Then the finish and the polish ale given by 
what is termed " rougei og. " Ht're the 'articles are held 
against quickly revolving wheels, covered with chamois 
leather for the larger portions and with strips of list for the 
i ndented parts of the patteTn, the beautiful polish being 
given by means of a com position of a red pigment and oil. 
They are then set (the settings all coming from Birming­
ham) and taken to the warehouse, wr ere they are carded, or 
strung if necessary, and priced and packed by young women, 
being then stored for the i nspection of the buyers. 

NEW BOOKS AND PUBLIOATIONS. 
THE COMMERCIAL AGENCY REGISTER, published by the 

McKillop & Sprague Co., 109 & 1 11  Worth Street, New 
York. 

We are pleased to learn that our old netghbors and frl ends , Messrs . 
McKillop and SpragUe, Mntlnue to prosper, and to issue their seml·.nnual 
volume, improved and enlarged. Their present premises are much better 
and larger than those they occupied at 87 Park Row ; and are, we believe 
the best and most commodious olllces in the United States used in that 
business. The up to wu movement, however,  has not disconnected them 
from their down town subscrioerB, as they have eatabl1shed a branch olllce 
at 1'J8 Pearl Street, near Wall, counected wlth the olllce 109 &. 111 Worth 

Street by telegraph ; they can also, frpm their own olllee, telegraph to their 

correspondents at any pOin t. Thfir Register is a I�rge volum e ,  full of 

information such as every dispenser of c redit requires ,  be h e  machinist or 

manufacturer : while their weekly circular gives the important changes 

occurring from d.lY to day. On their circul ar tb ey Indicate the change, the 

Private Key to which is printed In front of the Heglster. To us Ibis appears 

a most valuable feature, and it enables every holder of a hook to mark oll 

the changes, weekly. · \ 
THE UNITY OF NATURAL PHENOMENA, a Popular Introduc-

t.ion to the Study of the Forces of Nature. From the 
French of Emile Saigey, with an Introduction and Notes 
by Thomas J!'reemau Moses, A.M., M.D., Profeesor of 
N atural Science in Urbana University. Price $1 .50. 
Boston : Estes and Lauriat, 143 Washington Street. 

In this work, M. �aigey has collated some of the more s trikingly similar 

natural ,phenomena, and applied them to furthering the belief In t he grea t  

truth that all Nature is one barmonious system. Although t h e  doctrines of 

the correlatlon aud conservation of force, and of the unity of all the 

sciences, have been already promulgated hy higher authorities than our 

present author, there Is much food for re!lection and pleasant reading In 

this work, which aspires ratber to popularize facts already ast ert .. !ned than 

N startle the world by its orlgluallt,y. 

BREECH LOADERS. By " Gloan." Price $2. New York : 
G. E. Woodward ; Orange Judd & Co., 245 Broadway. 

The author of this readable little book has given, in addition to a practi­

cal deecrlption of the construction, mechanism, and treatment of a breech 

loading shot gun, a very curious historical account which will BUi'prlse many 

re.ders, as it demonstrates the origin of the breech loading sy stem to be at 

least four centuries old. The book is written in a chatty, pleasant style, 

and wlll h e  acceptable to the numerous votanes of outdoor sports . 

REPORT O�' THE MINISTER OF PUBLIC INSTRUCTION for the 
Province of Quebec, for the year 1871. Montre"l : La 
Mine'rve Press. 

This pamphlet gives the reader " favorable Impression of the state of 

e ducation among our Canadian neighbors , and explains the system, of 

Imp.rting Instruc tion in all branches of knowledge, n o w  used In the British 

provinces on this continent. 

ON YEAST, PROTOPLASM, AND THE GERM THEORY. By 
Thomas H. Huxley, F.R.S. 

THlll RELATIONS BETWEEN MATTER AND FORCE. By John 
H. 'rice, St. Louis, Mo. 

Price 25 cents. Boston : Estes and Lauriat, 143 Washington 
Street. 

The first of the papers In this pamphlet i8 most welcome, as it gives us one 

of the most strlkil,,!'of modern tneories on the mystery of the origin of I1fe. 

as explained by one of the .creator8 of contemporary sotenoe, in a p opular and 

accessible form. The second essay is fuJI of thought and sound argument, 

and will be widely read a8 a new contribu tion to OUl· knowledge of the 

que stion of all questloni ln the world er poysics . 
A TABLE OF CHANGE WHEELS FOR THE SCREW CUTTING 

LATHE. Camden, S. C. 
This head1�g Is all the Information we possess as to the origin of one of 

the most handy little :books we have ever seeD .  We ha'V"c , dozens of time s .  

answered q nerles Otl t.he proportions of Bcrew cutting gear, a n d  here we 

have, neatly printed, the whole 8ubject reduced to tabular form and giving 

the figures ta tnree pls.C'es of decimals • .  We regret we cannot give the 

author and publlshllt d\le oredit for tbls praot!cltlly useful pubUcation. 

DIGESTION AND DYSPEPSIA ; a Complete Expll'lnation of the 
Physiology of the Di.ge!;'ti. ye P

.
rocess

. 
es. By R. T. Trall' 

M.D., Author of " The'Hydropathic Encyclopredia," " The 
Hygienic Handboolt/' ete. New York : S. R W ells, 389 
Broadway. 

Accdrate Infoi'nlaltion on health and dietetics Is a public ll eeeBslty ; and 

we have here a fresh contri bution to the voluminolls llterature on the sub 

ject. The flook 18 copiously Illustrated. 

© 1873 SCIENTIFIC AMERICAN, INC



AUGUST 1 6, 1 873.] 
DECISIONS OF THE COURTS. 

United States Circuit Courtm·-SGuthern District 01" 
NeW" York. 

PAINT CAN PATENT. 
JOHN W. MASURY V8. WILLIAM ANDERSON AND FREDERICK O. PIERCE. 

BLATCHFORD, Judge: 
This snit is founded upon the .ame let ters patent upon which the suft of 
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set::! out th(� B eCification and claim. It also states, at length, the vahle and 
use of the paten ted can. 

In thiS suit the infringemept charged in the bill is the .ame as In that 
Bult, namely, I '  That the defendnnts have made aud caused .to 'be made, for 
their use, ca.ns embodying the patented invention, and have vended, paints 
and colors put up in cans so cnllstructed ."  The defendants are shown to 
have sold cans containing paints made liqu:d  with on, put up by them in 
such eans. 

Tho amwer In this suit sets up the defense of want of novelty In the In· 
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ted milk i8 then, a8 qUICkly as posl::lible. to be filled into ve@sels made of 
plate tin, or other suitable material, which will allow of being closed her� 
cetlcally, and also allow of being treated. by heat, as he!eillatter eyplalned. 'fhe vessels I prefer for this purpose lire cylinders, and in order that the 
upper end or cover may he readlly removed bY, the simple act of cuttlnl'!, I 
¥�rl;';f�����e�����

l
g ��l����e

a
�lf�����'o �t��J'f�

s
:
e
l!;!��i��·:�;

e
t�.���� 

when the vessels are soldered all around, so as to hermetICally close them." 
An exhibit, introd 'lCed in evidence by the de:t'endants as being constructed 
in accordance with such description , i s  a cylindriQal c�n, marie ot ordinary 
s twet tin some five inches in depth and four inches in diameter, one end of 
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one h·l.lf of an inch. Wide, encircling the circumrerence of the flan, the lower 
part of the band being soldered to the top of the wall or side. of the can, 
and  the upper part of the band being solaered to the luwer edge of such 
flange, so as to leave a width of lead of about one quarter of an inch be-
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the circumference of the can, aud thus the top or end ot the can to be sep­
arated from the body of tbe can . TblS arrangemel1t di1l'ers from the plaiL­
tift's invention. Th" latter cOllsist:-- in placing in one end of the call, anti 
adjacent to the edge of t.1C wall or sille of the can, a rim or ring of thIn 
brass or otnt:r soft metal, I:oiuch rim 0 1' ring thus forming part of the end of 
the can. It is shown, by the eVIuence, that lead 1s a m . eh more difficult 
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lead 18 liable to melt when tIle ISvldering iron 1s brought in contact with it 
in the pro,'ess of Holderlug ; and that fOl' these reasons it would take a work­
man a much longer time to manufacture a given number ofcans, construct­
ed according to lhe Lignac specIfication with :t leal.! band, than it would to 
mal{e tbe same number of cans COllstrUt ted in the same form, but with a 
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more perfecL ftuish .  IndelJ�ndentJy of this, the testL!l 0ny shows �hat tht> 
plaintUf'8 can preseRts several advantages over the Lignac can . "FHSt, the 
plaintiff'� cau, in the size and number ot the pieGt-1s of whit.;h 1t ; s composed, 
an'l (tl  the lab ,)r of orepariug the11l and puttlng tIlt-1m into the form of, and 
Hecuring th" m together as a can, dOC3 nOt differ matCl'lally from the slm­
pleijt forID of cau mwd ; while tll the Lignac call the band of lead constitutes 
a separate und a dditiolial pIece, rlq ullmg addltional 1abor in preps, ing it 
and InserlJng- it in the can, and. the �cU.lllS Call1lot be suldtred by machinery 
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direction, and is not reqUIred to De applied lat�rally , as in Lhe Lignac can. 
'1'he former mode of cutting afiordd a fre�)' pa8sage to tbe knil e ,  for the 
reagon that it causes the lips of tne opemng t spreddln dUt'erent directions, 
w " i le in cuttIng the lead band in the Lignac call, by lateral pressure, both 
Ups of the opening are forced lU vfI,rd, and they, in turn , Om i upon and ob -
����

t
d\�C���:

a
�r'h¥:d:�

e
u�t��

f
; �!�d:ll�� :Ttt

o
t��

n
�;� ��;J>Ji���� °t1��}�ft�f. 

rC:i!i��I�t6a��1fr� bt� tRfe�1 �
e
b� �� itYiee�;�\���hte

C
�l i�l!�e��e�

h
�a���;�! 

COlltents will run out in the process of cutting tbrou.:;h the band, 
It the ignac can be an improvement on the ordina y hermetically sealed 

cau, these auvan(;age::! ulake the p lainr.iff'r; can a material Imp i ovement on 
the Lign�,c can ; a.nd tbe advantages thus shown to reSUlt from changing 
the POS:tlOll of the soft or thin metal from tqe side to the end are suffiCient, 
in my opiuion, to sustaill the patent as against the Lignac can . 

The defendants prove that the plalntllfmade cans in the form of the Lig 
nac can, but having iil place of the band of lead a band of bruss ,  anel that lIe 
placed OP SUCII cans labelS chiming them to be within his patent. It is 
urged that , by reas Jn of thi!:! , the plalntift· is estopped from den
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cording to its proper cOllbtructioll, and not upon what he may er roneoUl:dy 
suppose i t  covers . If at OUe time he lllSbts upon too mUCh, and at another 
on too llttle. he does not thereby work any prejudice to the rights actually 
secured to him .  The evidence shows- tll�t a can con8tructed according to 
the Lignac [)arent does n@t accJmpl1sh the end soug.ht by it, and f s  not . s  
can Whlct' can be eastly opened ; and lhat even wheu the pJaintifi' subBtituted 
in it a brass band for one of lead, his cu�tomers found It more convenJent 
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ventoI' of the 1 .ignac can had the general idea of enabling a can to be 
opened by cuttiug more easily tllrough a lSofter or a thinner metal, whUe 
the body of the can Should. have the str�ngth of the harder or tliickermetal, 
he did no .. embody blS ldea ill a form which was practically of any suostan­
tial utllltv, and the neans he adopted were snbstantially dl!Ierent from 
those adopt.""' by the plainti1!. 

The defendants also lut oduce in eVidence, on the question of novelty, a 
can ma.de Wholly of tagger'$ il'l'n-that is, shpet iron rolled so thin as to be 
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alkali, for SlJlUe yes("s prior to the date of the plaluti1f's patent. 'l'hesc caBs 
were filled by pourIng in the a1kali in a mollen state, and it solidified on 
becoming COld. The only reason given for nt-dug tagger's iron, oy the wit .. 
nesses WHO testify to tHe use of those caDS ,  are, that when tin was used, 
the heat the cans were subjected to ctlused the Un to mele, and that iron 
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tom u.nd top, showing that the orlginal ufIle of tagger'B iron was wtth no 
purpose to facili tate the opening of the cans. One witness testifies that the 
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ti:ff's patent, 01' that he knew of its being put up I n  that conuitmn in Buch cans prior to such date , The defendantl::l , at the hearillg, a�ked leave to 
put iu  fUrther proof on the question whether the tagger's iron was used 
with a design to facilitate:> t he opening of the cans, and on the question 
whether it was practicu,ble to open the cans, when fined with the alkali, � 
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tbe leave so granted, but the plalllLlff has fUrnished evidence which con· 
cluatvely puts to res t all pretens10lJ s in favor of Buch can . He has pro­
duced, iu evidence, sheet irOil cans containing caustic alku.ll of the manu· 
fac ,.ure of tlIe satd com.{'3ny ,  the same being put up by said company In �;;� ��n:e���do�i�ii i�iJ�g'I'h��� �i

�� a��em;/J��I;��ei� i,;��c:O£�:P�b�: 
of being eaSIly cut with a knife ; and ,their content.t! conSist of a solid mass 
of alk,t,l 1 , QP�a l"ent1y confo ('m ng in s .w.pe to the capacity of the can . But 
the Circular furnishes conclusive evidence against the 'claim set up in be� 
half of thi� can in the directlOnl;l l t gives tor opelJing the cans, which dlrec· 
tions are in tbe'w word� : H Break up Due box of the sapohlifier mto trag. 
n,ent8, by strlKing upon the side ot the box ;" and agaill, U Knock off either 
end of a pound bux of cOll,.centrated lye . "  Moreover, on the whOle testi­
mOllY! i t is douotf1l1 whetber the tagger's 
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shown tlUlt the use of tagger's iron, III the manUlacture of such cans by 
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the outer edge of allcli end." The plaiU1iJi claims such· can to be an in� 
frlngement of his patent .  In the view I take of the pat' nt, if one end of 
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patent, it is required to be, or where it is essential,lt should be, na.mely, at 
the p<l.rt of the end nearest its outer edge, i t is Mt material whether the 
melal ill the other part s  of ttle end be LllIck or �hin, so far . s  the plalutl1!'s 
in " ention is concerued. The use of a l"luia cnd of thin metal secures what th<: patent is designed to accompli�h , and in the mode speClfied in It, by en� 
$j.tHiug the end to be removed oy cuttmg It Ol,lt near its outer edge with a 
�nJ1"" while the body of the can may be made of ,a thicker meta.1 and thus 
�t;r.·€)llg, aud the thinlless of the met�l left thin to be cut does not interfere 
wittl tll� safe handlIng and transportation of the can . 

'l'nero must De a decree for the plaint,1! for a perpetual injunction, and an 
account of profits" wlth costs . 

�»;;'��J¥r�d%�:td;Fe�R��[}:��'I��i1����
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United States Circuit Court,-·-Southern District 01" 
NeW" York. 

PATENT FOR BUR�ING WET TAN BARK AS FUEL.-OltARt.ES N. DtAClt, 
admln strator, etc., V8. SAMUEL THORNE, et al, 

Kenneth G. White, the Master to whom It was referred by a decretal order 
of this Court ,  datt' d July 1, 1872, to take, state, and report to the Court an �;3�g� ��e
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�.his suit id brought, rpports as follows, namely :  
:!" irst, that the com�I"lnant is entitled to receive from the defendants, as J)FIlIII§ made oy thenl from the Infringement Of the Plttentad luvention upon 

w}J.lab tuis suit i:;  brought" the cost or value of all the wood WhlCh, but for 
the use of �ai<1 patented invention , they wuuld have burned in the tanneries 
owned and operGttec. by them aud refen ed. to in the b ill of complaint. 
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the saving of wood t.o the den�ndants, by the U8'J of sald patented invention, 
was one cord of WOO,a for every ten hIdes "anned by them, less per 100 cords 
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d/tlltB by 4Itrec.tiot;l of �he Master, It IS shQwn t\fat the nul!ioer of hlde� tllnlled by 

them whne using said patented Invention was as hereinbefore stated in the 
account hereunto annexed and made part of this my report. 
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speClfied in the bill of complaint, and the cost or nlue of which was-saved 
to them oy the use of said pat,ented invention. was as hereinafter stated In 
in the account hereunto annexed and made part of this my report. 

Fifth, that the complainant is also entitled to recover from the defend· 
&nts interest at the rate of seven per cent per annum upon the gains and 
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12th day of ,July, 1873, the nate of this my report. and which Interest appears 
in the account her·eunto annexed and made part of th ls my report. 

The report then gives a tabulated statement of the several years of 
infringement, and finds that the total amount due to the complainant up to 
J�he\1�7:i;: £!�,;;;5';de ". Ilke repOl�t In the rase of the same complainants 
"8. Daniel T. Stevens for the Bum of $23,757.47. 

Inventions Patented In England by AJDericllns. 
[Compiled from the Commissioners of Patents' JonrnaL] 

Fr"� Jul� 12 to July 17, 18'13, inclusive. 
COPYING BRUSH.-W. �hriver, New York city. 
FEEDING BOILERS.-W. Sellers at al., Philadelphia, Pa. 
GRATE BAR.-W. B, Rogerson, Paterson, N. J. 
HARNESS CONNECTOR, RXC.-S. Reynolds, Pittsbnrgh , Pa. 
METALLIC CARTRIDGE.-H. Berdan (of New York city) , Berlln, Germany. 
PRESERVING IRON AND STEEL.-R . A, Fisher, San FranCiSCO, Cal. 
PRINTING TELE�RAPH.-G. M .  Phelps , Brooklyn, N. Y. 
RAILWAY RAILS AND SPIKES.-W. 11 .  Rogerson. Paterson, N • •  J.  
TOOTH BRUSH.-W. O'Donoghue e t  al., New York City. 

Improved Shirt Bosom. 
John Pagan, Yonkers, N.Y. -This Invention QenSists in folding the cloth 

of which the bosoms nre made in such manner as to re-enforce the portions 
between the phlts with one or two webs to str<ngthen it where it wears 
out soonest, and to do it without sewing on extra strips, as has been done 
in s ome cases. Tne single weh Is re·enforced between the plait.s of a shirt 
bosom by means of narrow plaits formed of tbe cloth of which the wide 
plaits are made. and by overlapping the edges of the wide plates. 

Improved Belt Guide ·· for Paper lllaclIine. 
Robert Hutton, Holyoke, Mass .-The endless wlrc hclt carriers of paper 

making machinery are very difficult to keep in the tru� course on the rollers 
over wnich they are carried, owing to the variations of the tension caused 
by the shifting of the wires, and they cannot oe kept in place by having tlle 
edzes run against stationary guides, because the wires bend and double over 
at the edges and wear out rapidly. It Is proposed, therefore, to have one of 
the bearings of one of the rollers arranged so that I t can be Shifted, so as to 
vary the tension at the edges of the belt, and provide mechanism in connec­
tion th"rewlth, whereby the belt itself wlll cause the bearing to be shifted 
automatically whenever It rnns out of Its true conrse so as to correct II. 
Supposing the tension to be greatest on the left hand Bide of the belt,bywhlch 
It would bc caused to run to the left and come In contact with a plate and 
move a bar In the same direction, the bell crank would be shifted thereby, 
so as to move wheels toward the frolit, so that a blade would act on the 
front wheel and turn it so that a screw shaft would draw the bearing toward 
the front, Which wonld lessen the tenSion on the left hand side of the belt 
and prevent it from running In that direction. If the tension be greatest 
on the right hand edge of the helt, the shaft wonld be shifted In the other 
d'rectlon, so that the blade would act on the other wheel and cause the 
screw to move the bearing in the other direction. 

Improved 'rooth Brush. 
James D. 0 Donoghue and WilHam O'Donoghue, New York clty.-Thls 

invention consists of an ordinary tooth brush having a convex bru<h ar· 
ranged at the end of the handle, crosswise to It, In a different plane and 
fronting the other hrush, so that, holding It by thc end whereon the latter Is 
arranged, and placing the convex brush In the mouth inside of the teeth, 
the convex form will apply to the concave wall of teeth in a manner calcu· 
lated to brush the teelh at the inside more efficiently than can be done by 
the ordinary brushes. 

Improved Well Bucket. 
Charle, F. Stlles, CinCinnati, Ohlo.-This Invention consists of an im­

proved self emptying or dumping well bucket, composed, essentially, of a 
metal cyhnder and wo,:,deu bottom, ani: provided, on the upper end, with a 
metal tilting buffer cast Into a slotte .l part, which embraces the top of the 
bucket, and is secured thereto by rivets. These buffers are employed to t It 
the bucket, by arresting one side of It under a stop projecting beyond the 
water spout from a point a !!ttle above it. By their use the emptying of the 
bucket is facilltated, and the injury to the bucket by strlklngthl object which 
stops it is much less than when the butters are not used. 

Improved Apparatus for Treating (Jaue Juice. 

1 05 
against while using the machine, The saw teeth to be operated upon pass 
between two bars, one of which, when the machtne Is in nse, is stationary, 
and may be adjusted according to the siZJ of tbe saw teeth. The other bar 
is formed upon the side of he lower edge ot a plate, to the upper part of 
WhICh is attached a pin. which passes in through a hole ill another plate 
and rests agu-inst the inclined s:de of a cam wheel, so as, at the proper time, 
t J  clamp the saw against the bar white a tooth is being operated upon. The 
teeth are set by the punches, which pass in through holes in t.he forward 
part s of the bars, and which are so arranged as to operate upon two consee 
utlve teeth and set them at the same time. The punches arc forced in to set 
the teeth by the levers by the revolution of the cam wheel. The length of 
the feed may be adjusted according to the size of the teeth. By suitable 
mechanism, as each pair of teeth iii set. the machinery is drawn forward 
into such a position as to operate upon the next pair of teeth. As  dewribed, 
the ma�hine is . tesigoed to move along a saw secured in a vise ; but, if 
deSired, the m:lchine may be inverted and secured in a vise, the saw moving 
along the rna-chine as the teeth are set. 

Improved Dash Board Bag. 
S.muel Hlpklss, Charlestown, Maas.-The object of this invention is to 

furnish to the public a. neat, stron-;;, and waterproof bag for dash boal-ds of 
carnages of all kinds, which may be readily taken off and placed on another 
veh:c ;c as required, and which will not interfere 3. t all on enter ... ng the car­
riage, being an ornamental appendage to the same. The invl>ntion consists 
of a strong main piece of leather, to the upper part of which strong spring .  
hooks arc attached, which are slippetl over the dash hoar::!. The bag is 
applle<1 below the hooks, wlth sul l able ela stics to prevent the bag from 
expanding too much and protruding too far into the carriage. 

Improve,. Stamp for (Jrushing Ores. 
James M. McFarland, Golden Ci ty, Col . Ter.-The most essential part of 

this invention consists of a novel mode of operating atamps for crushing 
and pulverizing ores, etc , by a horizontal revolving cylinder, through 
wbich a series of bars, with a stamp head at each end, are arranged diamet­
rically, so that they can slide e:>ndwise a short" distance . The cylinder is 
arranged a suitable dis tance above the bottom of the bed containing the 
orc, and caused to revolve slowly ; the stamps, as they approach the vertic­
al line, .lide in the cylinder and strike a blow on the ore, and are then 
forced around by the cylinder, and have a grindiugor crushing effect. They 
strike two blaws at each revolution . They are arranged as close together, 
both lengthwise and clrcumfcrentlally, as they can be and work well, and 
they strike a great number of blows to each revolution . Anotlter part of 
this Invention consists of a hollow cylindrical rotating ore holder, i>1to 
which the ore is fed at one end and caused to work along slowly to the 
other end during the progress of the work, and discharg� through holes 
on to a screen, which is arranged to separate the fine particles and carry the 
coarse portion back to the head of the ore holder, to be dcllvcred Into It 
again for reworking it. Another part of the invention consIsts of sp:ral 
ribs in the hollow revolVing ore holder, to work the orc along the cylinder 
as it is gradually reduced by the stamps. 

Improved Method of EnJllrtling Oil '\Vells. 

Martin Gillespie, Smith's Ferry, Pd .-This Invention relates to a novel 
method of enlarging the bore of an oil or analogons well, and In peculiar 
mear. s  for carrying 0ut this ["ethod. 
Improved Portable and A <ljn sm.ble Hoisting Apparatus. 
George A. Myers, Williamsburg, N. Y.-This invention has for Its oOject 

to furnish an improved hOisting apparatus for tiering or stacking goods In 
st orehouses, and which shall be so constructerl that it may be readily moved 
from one part of the room to another and s wung around to work ' in any 
desired pOSition . Tc the st&nchlOns of the ronm are attached one or more 
clamps which are so formed as to fit upon the stancMons . The clamps are 
hinged so that they can be rcadlly detached from one stanchion and attached 
to another in some other part of the room. To a framc,made in U form, j 8  
pivoted thc drum, around which the hOisting rope is wound, and t o  the 
ends of its journals are attached a larger and a smaller gear wheel. In the 
frame also works a shaft, to which are attached a smaller and a larger gear 
wheel, in such position . that when one of the gear wheels meshes intu the 
other the seco;od pair will be out of gear, so that by sliding the shaft longi· 
tudinally the apparatus may he adjusted to work with speed or power, as 
may be desired, To the ends of the shaft are attacred the cranks by which 
the power Is applied .  The frame mav be swang aronnd so as to work in 
various positions, as may be required in tiering the goods . In using the 
apparatus the rope from the drum is passed around the pulley of a block, 
whlcli is connected with and snpported from the joists or rafters by means 
of a clamp something like an ice tongs, so that ,  the greater the welght of 
the paclmge being handled, the firmer the s.itl clamp may bold. With this 
appautus the goods may be tiered rapidly and with a compara tively small 
amount of labor, the apparatus being readily adjnsted as the pOSition of 
the tiers may require. 

Improved Reciprocating (JllUrn. 
WllHam M. Thompson and John L. MahUrin , Rockfield, Ind.-This Inven· 

tion consists in the arrangement of perforated dashers, sHding in grooves 
within the churn� whien. are moved ,'Iud operated against by SImilar perfo� 
rated dashers fixed to a plunger rod paSSing through the sliding lid, which 
prevents the splashing of the cream. 

George C. Taylor, Thibodeaux, La.-The object of this Invention is to 
construct an Improved condensing machine for sugar plantations and 
chemical establishments, by which cane juice and molasses may he rapidly 
hleached without allowing the escape of sulphurous gases from the machine 
to the other parts of the building. By a fan wheel the required supply of ,

Improved Sky Light Ba,:" 
gas is regnlated, and the action of the same on the juice e1!ected by a cen. Charles Sellman, N ew York Clty.-Thls 'nvenliun IS an Improvement In 
trifugal or spray wheel In connection with a reacting arch and absorbing the claBs of sky Ught bars formed hollow or of sheet metal ; and con8lsts In 
shelves, producing a thorough contact of the gas with the greatest surface I forming the bar with a central ,  vertically projectlng part, inclined side sup­
of juice . I ports for the glass panes, and Illclined gutters. The long and narrow shape 

of the bar is favorable to the admisslOn of the light-more so than the barB 
with projecting gutters and parts . In a modification designed for lighter 
strnctures, the maln support is bent of one or two pieces, and the gutter 
part projects sidewise instead of a.pproaching toward the central axis . 

Improved Saw Filing llIaclIine. 
WilHam B. Bizzell, La Grange, N. C., assJgnor to himself and W. H. Hardee, 

of same place.-This Invention has for its object to furnish an Improved 
machine for nse In filing saws, Wllich will enable the saw to he 1!led quickly 
and accurately, and will render the operation of " striking " unnecessary. 
In using the machine the saw is secured in clamps, with its toothed edge 
projecting about one and a quarter inches above said clamps, which are 
then placed upon the saw and another clamp. The gnlde frame Is placed 
upon the clamps and the file handle Is placed in the groove of the guide 
frame. The guide frame is adjusted to bring the file to the desired angle 
across the sa v, and is secured in place by a set screw. The clamps are 
adjusted to br1ng the 1!le to tlie first tooth, and the screw Is tightlOned. The 
screws are adjnsted to file the teeth to the desired depth. A rule is adjusted 
to bring the appropriate notch In the circular frame of the clamps to a 
division mark of the proper scale. After 1!Ung one Side of the teeth, the 
machine is again adjusted and the other side of the teeth Is filed . 

Improved (JIotlI Holder for Sewing lUac.lIines 
Lewis Aladln Dupr�, Donaldsonvllle, La.-Thls Invention has for its 

ohject to furnish a neat, simple ,  and convenient device for holding cloth 
whUe being sewn upon a sewing machine, to avoid the necessity of bast. 
ing the work before sewing it. The Invention consists of the device formed 
of a strip of thin sheet steel, made wIder at one end and narrower at the 
otller end, having a single bent pOint at Its narrower end, two bent points 
at ita wider end, and a short slot In Its wider end, and bent so that its nar. 
rower end m.y be passed through the slot In its wider end, and the two 
ends may project parallel with each other. 

Improved Sewing Mllchine. 
Edwin D. Smith, New York city.-It Is proposed, in this Invention, to cast 

the head for the needle and presser bars on the branches of the supporting 
arms, then saw the lower arm off from the head close to the latter, and !It 
in an adjusting screw to spring the head toward the arm thus separ.ted 
from it, aUfI to utIlize the elasticity of the upper branch of the arm, together 
with the adjusting scre .v , to adjust the needle toward and from the shnttle, 
and thus sav" considerable Isbor heretofore expended in fiLtlng ahead made 
separately to the overhanging arm. It Is also proposed to arrange the lever 
for llfting the presser Oar on thIs adjusting screw between the head and the 
end of the arm sawn from It to utilize said screw from the pivot . 

Improved Saw Set. 
Gustaf Sweuson, Hackensack, N, J .-This In ven tlon relates to an improved 

combination of parts or devices for setting teeth on both sides of the ssw . 
at the same time. To the opposite sides of the forward part of the handle 
are attached two plates, which are kept at the proper distance apart by a 
��r Whip!> also serves as a stop for the pOints of the saw teeth to rest 

Improved Driven \Vel l .  
Alphonso Wilson , Plainfield, N . •  J.-Thls Invention haa for its object to 

improve the construction of drive wen tubes so that the wire gauze cannot 
be cut or torn off, by stonCllI or other obstructions, while the tube is being 
driven. The inventioll consists in a water sectIOn of a drive well tube east . 
of malleable iron with a conical point, alternate contracting and expanaing 
ring sections, and a tUbular top section, and baving its contracting sectIons 
perforated and covered with wire gauze, and " screw thread cut upon I t.  
tul)ular top section. 

Improved Combined Refl'igerator and Bcer eooler. 
George Nuss, New York city.-This invention is designed to furnish an 

improved device, so constructed as to hold a beer cask and keep it cool, 
and which may a.lso serve as a refrigerator for preserving various articles. 
.... fhe invention consists in the box provided with a cooling chamber, an ice� 
chamber, and one or more downwarJly projecting recesses, projecting 
downwal'd into the ice chamber, which keep the casK. and its contents cool 
until said contents may he wholly drawn off. 

Improved Window WeatlIer Strip •• 
Giles P. Potter, Coventry, R. I.-This invcntton consists in provl!ling the 

hattens or vertical guide str1ps of sash windows with India rubber strips 
set obllquely into the battens to project with their opposite ends and act 
like spring packing on the window sash. Suitable recesses In the battens 
allow the receding of the strips on opening or closing the windows. 

Improved Surgical Splint. 
Ara Wheat, Canaan, N. H.-Tois surgical splint for the lower IImhs con· 

sists of a thigh pi�ce. leg piece, and a heel and foot piece in three separate 
sections, of light wood, curved or concaved both lengtbw1.se and crosswise , 
suitably to fit the different parts, the thigh and leg piece being connected 
by a hillged jOint, the foot and leg piece by an extension jOint, and the low 
er joint and upper section provided with extension screws. 

Improved Door Spring. 
Charles W. Oldham, Leipslc, Ind.-Tuis invention consists of It hollow ver 

tical cylinder partly filled with liquid, and containing a piston with a valve 
which opens freely to .llow the piston to rise unobstructedly when the 
door opens, and raises the arm of an elbow lever, to which the piston is con� 
nected by a rod, but w ich closes the passage, except a smaH orifice , whe!) 
the door closes and forces the p�ston down, so that the closing of the door 
hy a spring attached to the arm to which the piston Is attached i8 rctardeq 
so as to prevent slamming, 
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Improved Coal Car Elevator. 

Philip H .  Lamey, Wiconisco, PR . -Thls Invention relates to car elevators 
generally, but more partfcularly to such as are employe d  to transfer coal 
from the bottom of the mine up a ,lope and to the landing from which It is 
to b e  discharged. It aonsists In several Improvements upon the patent 
granted to the same party February 4, 1873 . 

Improved Stool. 
Cevedr. B. Sheldon , New York clty.-T bls Invention consists in a ring 

constructed with j o urnals that are arranged at intervals and provided with 
friction wheels t o  allow the cap to be dispensed with altogether. 

Improved Glove. 
Remus D. Bur-, Kingsboro, N. Y .-Thls Invention consists, lst, in a glove 

or gauntle t  in which the bray back of the hand i s  formed or cut without 
fingers, and with which , ln a gauntlet, the back or portions of the fr" nt of 
the wrist are all In one contfnuous piece of material. 2. A gauntlet, the 
front of whose wrist Is gore shaped, Is so arranged and combined with the 
remaining p ortion of the wrlst that, when folded or made, the 8eams are 
brought o n  the inside of tbe wrist.  3. A glove or gauntlet having the parts 
that form the palm and the front, back, and side portions ot  the fingers 
made of a separate piece or pieces £tom the body of the back . 4. A glove 
or gauntlet finger back composed o f  or wholly reinforced with leather 
When combined with a back composed of cloth or other textile fabric. 5 .� 
A glove or gauntlet In Which those pieces, p ortions or parts tbat form tbe 
�Ide of tbe paIn: and back p ortion o'f the fingers are connected, joined to,  
and closed on the body of the back with a continuous stitched seam. 

Improved Bee Hive. 
David Latchaw, BarkeyvllJe, Pa.-Thls Improvement relate.,  1st, to a 

mode of preventing ' robber bees gaining access to th e hrood or honey 
chamber, and also entrapping them by means of adjustable pivoted guides 
arranged in the bee entrance, and of a cage or prison placed at one side of 
the COJ b frames, both the guides and cage serving for other useful pur­
poses In the ordinary economy of the hive when not thus utilized. 2 .  To 
providing tbe comb frames with re movable guides, thus enabling ,he filled 
comb of one frame to be removed and transferred to an empty frame or to 
a box for transportation t o  market or elsewhere without removing the frame 
itself. 8.  To a cloth or fiexlble guide plate for forming a dlv! Ion bet ween 
comb frames and thus compe:l!ng the bees to build comb the whole length 
of ODe frame Inetead ')1 building it in  one end of several adjacent frames,  
as they will often do If  left to themselves.  4 .  To devices for closing the 
bee entrance, which are adapted to co·operate with the guide strips above 
mention e d .  

Improved Fire Place. 
John L. Garlington, Snapping Shoal s ,  Ga.-This invention Is an improved 

grate,  which may be adjusted to any chimney place, allowing full control 
of the fire and Increasin� the heating p.opertles of the Bam e .  It consi s t s  
of a grate with Inclined back plate a n d  sllding dampers to throw forward 
the heat and regulate the same . It also consists In adjustable side plates 
to fit the grate Into a chimney. 

Improved 8nb$oil Plow. 
A"gustus L .  P. Yairin, Ripley, Mlss . -Thls Invention consists in an im· 

provement of subsoil plows. Tbe front of the standard Is made upon the 
arc of a Circle ,  and is made sbarp from near the beam to its j unction with 
the cutter o f  the share , forming with the said cutter of the share a cantin· 
uous colter'from the beam to the point. The back part of the standard Is 

made of such a form and thickness as to give i t  the strength necessary for 
tho particular kind of work for which the plow may b e  Intende d .  By suit· 

able constructIOn the bottom of the furrow Is cut flat, and the slice is grad­
ually raised ft'Om lts old posltlou and is broken to pieces by its own weight 
as it falls over the raised rear edge of the share, pulverizing the ground as 
deep and wide as the furrow is c u t .  The standard and share, presenting 
three cnttlng edge s ,  go easily through t he ground, making tbe draft light.  
The concavity of tbe share , raising the middle part of Its bottom from the 
bot t )m of the furro w, dimillifJbes the fri ction, causes the plow to run stead­
ily and makes it self- sharpening. 

Improved Wa@bing Machine. 
William K. Flietstra, Holland, lI1ich . -This Invention Is designed to fur ­

uish an improved washing machine in which the clothes are washed by be­
Ing projected from end to end of the macbine a s  It  is rocked upon Its piv­
ots,  the labor of rocking being lessened by a balance weight connected 
with It. To tbe sides and bottom of the box are attached ribs or cleats. 
against which the clothes are ru bbed as they slide back and forth ; and in 
one or both ends of  the box are sccure d '  a number of plate s ,  the upper 
el1gos of which are formed with. rounded I'r�j ectlons, gradually increasing 
In hlght to ward the end of the box , and which are designed to catch upon 
the clothes "nd turn them over as the box Is oscmated. 

Improved Farm Gate. 
Mahlon Burtless,  Seneca Falls. N Y.-:-To open the gate a latch Is turned 

up so that its rear end may enter the space between the parts o f  the front 
vertical bar of the frame, which allows the gate t o  be slid b&ck upon wheels 
for half Its length or less . Tbe gate and frame may tben be swung around 
upon hinges to fully open the gateway. 

Improved Cntter Head for Moldin�s. 
Elde H .  Hinners, New York city .-The object of this invention i s  to pro· 

duce a rotary cutter head ior making moldings with a rabbet at one Side, 
separdted fro m  the molding by a narrow s trip too thin and weak to sustain 

he qtraln to which I t  would be subject if the rabbet was formed with tbe 
ordinary rotary planing cutter ; and It consists o f  a staggered saw attached 
to the cutter head of the molding planer to form the rabbet. 

Improved Washing Machine. 
Francis B. Preston, Fay ette. Mo., assign or to himself and William H. 

Stapleton, of same plaec.-In using the machine,  levers are raised into an 
upright position, the clothes are inserted between the beaters, and the cov­
er 18 closed. As the h'vers al e lowered the beater moves forward, pressing 
the clothes agalnst a forward beater, forcing the water and dirt out of said 
clothes and tl,rough the perforations of the said beater. As the levers are 

again raised the beater moves back for another stroke, and the forward 
bea ter i s  rocked, its upper edge moving rearward and Its lower edge for-
ward, 80 as to loosen and detach the clothes .  

. 

Improved Blasting Pln�. 
Julius H. Holsey, Butler, Ga.-This invention consists In having the meet· 

Ing edges of a hollow blasting plug made In sections, rabbet-jointed to­
gether to prevent the escape of the blast until It has nearly expended its 
force on the object to be blasted or wholly separated it. It is  also proposed 
to provid e  the plug with strong spurs on the s,des,  t o  be forced into the 
. wall of the hole of the object to be blasted, to prevent the plug from being 
forced endwise out of the hole . 

hnproved HOTse Power. 
Zachariah P. Landrum, Columbus. Mlss .-Thls Invention is an improve· 

ment upon the horse power for which letters patent No. 136,075 were grant, 
ed, and conSists in a novel mode of com bining certain parts 80 as to faciIi 8 

ate the draft and simplify the general construction. 

Iinproved Table Caster, etc" 
Cevedra B. Sheldon, New York city.-Tbls invent ion reiates to casters 

and analogous devices bavlng a seat or holder that is allowed to rotate on 
ts.Btand or support. It con.ists In converting nearlv all the sliding frl c· 

tion which is us ually created by· the surface contact oj'  the holder and the 
bolt into rolling friction, by making tbe guide tube bear against the bolt 
only a t  the top and causing the enlarged bottom to bear on the outside of 
the bearing plate that moves on and with subjacent anti·friction rolls. It 
consists also In a peculiar construction of the bearing plate t o  enable it to 
embrace and work against the outer side of the balls, whereby the plate it­
s elf Is prevented altogether from contact with the bolt, and therefore 

rom all sliding friction. 

In1I>roved Pump Valve. 
Wilson Barhes, Maquoketa , Iowa.-Thls invention relates to the lower or 

check valve for p umps, wblch are liable to break off, to twist out of posi­
tion, get out of shape, re tain sand or grit, and become useless In a short 
time . The inventl0n consists In constructing a valve with a series of 
wings t o  whicb 'is screwed a cap, while between the two Is compressed a 
eather, rubber, gutt" percha, or other suitable packing, and lI).formlng the 

valve seat upon a raised and tapering tube with II bottom fiange. 

J dtutifi' �lUtri'JU. 
Improved . Extension Hat Brim. 

1. Ygnacio Cassiano, San AntoniO,  Texas.-For an extension sunshade at­
tacbment to hat brims, to be �xtended for nse or folded back at will, lt is 
proposen to have a wide annular piece of cloth,  b avlng an india rubber 
cord sewn to the outer edge of the ordinary brim, snd stationary arms pro· 
jectlng from a supporting ring at the base of the crown under the ordinary 
brim to the edge, with, branched extens!on arms pivoted to them, 80 as to 
s wing outward and engage with socket clip. on the flexible c ord te extend 
the brim . These clips, with which the extension arms connect detacbably, 
engage witb hooks at the base of the crown, when the extension brim is 
folded back under the principal brim, to hold .t up clo,e to tbe under side 
of the latter. At the same time the rubber cord shlrs the edge of the re­
versed extension brim around the opening of the crown In a manner to dis­
pose It completely and neatly when It Is  not required t o  have it extended.  
The same inventor has also patented a similar device, which consists of an 
annular ext.ension brim of cloth,  sewn to the outer'edge o f  the permanent 
brim, with folding arms for extending it,  which are mounted on sliding 
arms for ID!)vlng them out or in for extending the brim more or less, and 
elas llc straps o n  the extension brlm , ln combination witb the sliding exten· 
slon, to control the extension brim when not wbolly extended. The sliding 
extension arms have spring catches combin e d  with them in such manner as 
to hold them in any position to which they may be adjusted. 

Improved Harrow. 
Alexander C. Carnes, Smithville, Tenn . -This invention consists in con· 

structing a harro w frame of longitudinal an I cro�s pieces, the first on edge 
while the second are :fiat, and the first notched underneath so as to receive 
and brace the second. This forms a very strong, durable .  and cheap har­
row frame, which any farmer can construct for himself. The harrow may 
be made larger or smaller, according to the work for which it IS designed j 
or two of them may be conuected toge ther for cultivating both sides of a 

row of plants at the same time. 

Improved Plow. 
LeVin B.  Richardson, Carrollt on, Ill.-This invention has for its object to 

furnish an fmproved attachment for plows, t o  1'011 down stubble and weedFl, 
and hold them unttl turned under .by the plow so as to wholly cover them 
and leave the ground clean. An iron roller r evolves in the bent down ends 
of a bar wbich extends along and parallel with the said roller.  To th e b.,. 
1s  attached another bar, the upper part of which is bent twice at  right 
angles, or into U shap e ,  to pass over the beam to keep it In place, and at the 
same time allow the roller to lise and fall to conform to the Inequalities of 
t 'l e gro\tl!d. Several holes are formed in the rear part of a orace bar to reo 
celve the bolt that secures It, so that by shlftl�g the said bolt from one to 
another of said holes the roller may be moved toward or from the plow to 
adapt It for use with short or long grass or weeds. A rod projecting ror· 
ward and bent upward, rearward, and inward, is deSigned to prevent the 
stubble or weeds from falling d o w n  toward the plowed land, so as not to be 
rolled down and held by the roller, and consequently not fully covered by 
the plow. 

Improved Boot Blacking IUt. 
Somers Van Gilder, Knoxvllle , Tenn .-Thls invention . consists of an or· 

dlnary polishing brush wltb a blacking box attached t o  the back, and a 
daubing brush attached to the handle, so that all are collectively combined 
in one article so as not to interfere w i t

'
h the use of tbe p olishing brUSh , 

and thus preventing accidental separati on and misplacement of either of 

the articles. The d aubing orush Is detachably connected to the handle of 
the polishing brush, so that It can be taken off to use. 

Improved Traction Wheel. 
John G. Gallet, St. Augus ine, Ill.-This invention consists in the means 

for h ol ding the rubber s e ctions of a tire on the wheel, s o  that tbey will be 
held securely and yet be easlly deta chable . .  The solfd plate o r  spoke wheel, 
of suitable m etal, i s  provided with two proj ec-ti ng rims. The outer rim is 
flanged to keep the rubber in place, 'and the latter is of. two or more pieces, 
placed around the periphery of the wheel. The rubber tire Is firmly sus­
tained on the wheels by guard plates. Ey tightening the bolts in slots or 
1101es in the rim, the rub ber tire will curve out Slightly betwe0n the inter­
stices of the guard plates, forming. instead of a polygonal , an almost circu .. 
Jar, periphery, avoiding thereby, In connection with the clastic washers.  the 
noisy cOlleussion of the old wheels. The breaking strain Of tbe rubber tire 
Is ,  by means of the s trong support of the guard plates, obviated, and the 
elastic material applied so as to .glve bearing surface and spring action 
against concussion . 

Value of Patents, 
AND HOW T O  OBTAIN THENI. 

Practical Hints to Invontors. 
ROBABL Y n o  Investment o f  a small sum o f  money brings a 
greater return than the expense iLcurred in obtaining a patent 
even when the invention is but a small one. Larger inv':'ntlons 
are found to pay correspgndingly well. The names of Blanchard, 

Morse, Bigelo":1" Colt, Ericsson, Howe, 'McCormick, H0e, and 
others, wb o have amas8ed immense fortunes from their inven� 
tiona, are well known. And there are thousands of othe!'B who 
have realized large sums from their pate!]t •. 

More than FIFTY THOUSAND inventors have availed themselves 
of the services of MUNN" & Co. during the TWENTY·SIX years 
acted as soUcltors and Publishers of tbe SCIENTIFIC AMERICAN. 

Thev stand at the head in this class of business : and their large corps 
of • ,.Istants, mostly selected from the ranks of the Patent Office : men �ap­
able of rendering the best service to the inventor, from the experience prac .. 
tically obtained while examiners in the Patent Office : enables MUNN & Co. 
to do everything appertainin� to patents BETTER and CHEAPER than any 
other reUable agency . 

HOW TO � This 18 the closing Inquiry In � nearly every letter, descriJ ing 

OBTAIN some invention 'Which comes 
to this office. A positive an· 

swer can only be had by presenting a complete application for a patent to 
the Commissh1ner of Patents. An application con�ists of a Model Draw­
Ings , Petition, Oath, and full Specification. Various officlal · rules and for­
matties mnst a_so be observed. The efforts of the Inventor to do all this 
bushess himself <re generally without success. After great perplexity and 
delay, he Is nsual:y glad to seek the aid of persons experienced In patent 
business, and have a.ll the work done over again. The best pI.an is to E ollCIt 
proper advice at tht beginning. If tbe parties consulted are honorable men, 
th � Inventor may saBly confide hIS I deas to tbem they will advise whetber 
tb, Improvement Is p:-obably patentable, andwill give him all the directions 
needfu� to protect his rights. 

Ho"W Can I Best Secure My Inventiou 1 
This Is an Inquiry which one Inventor naturally asks another. who has had 

some experience In obtain'ng patents. His answer generally 18 as follows. 
and correct : 

nonstruct a neat model, not over a foot in any dImension-smaller If pas. 
sible-and send by express, pr.paid, adaressed to MUNN & Co., 87 Park Row, 
New York, together with a de.crlptlon of its operation and merits. On reo 
ceipt thereof, they will examint. the b.ventlOn carefully, and advise you as 
to Its patentability, free of charge. Or, if you have not time, or the means 
at hand, to constrnct a model, make as good a pen and Ink sketch of the 
Improvement as possible and send by mail. An answer liS to the prospect 
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of a Ilatent will be received, usually, by return of mail. It is sometimes 
bEst to nave a search made at the Patent Office.  Such a measure often saves  

the c o s t  o f  a n  apI'licatlon f o r  a J)atent. 

PreIhnlnary Examination. 

In order to have such search, maKe OUt a wntten description Of the inven· 
tlon, jn your, own words, and a penCil, or pen and ink, sketch. Send thesb 
wit h the fee of $5, by mail, addre." ,d to MUNN & C o., 87 Park Row, and In 
due Ume you will receive an acknowledgment thereof, followed by a writ 
ten report In regard to the patentability of your improvement. This special 
search is made with great care, among the models auri patents at Washing­
ton, to ascertain whether the Improvement presented is patentable. 

Rej ected Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 

applications for themselves, or through other agents. Terms moderate 
Address MUNN & Co., stating particulars. 

To Make an AppUcation f"or a Patf'ut. 
The applicant for a patent should furn.l sh a model of hIS Invention if sus­

ceptible of one, a1though somet'IIDes ; t may be d�spensed with ; or, 1f the in� 
ven tion be a chemical production, he must furnish samples of f"he ingredi­
ents of which his composition eonslsts. These should be securely packed 
the inventor's name marked Gn them, and sent by express, prepaid. Smal 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or posr,al order, on New York, payable to 
the order of MUNN & Co. Persons who live in remote parts of the coun try 
can usually purchase drafts from their merchants on their New York c or­
respondEnts. 

Caveats. 
Persons deSiring to l!le a cave:>t can have the papers prepared In the short 

est time, by sending & sketch and description of tbe Invention. The Govern · 
ment fee for a. caveat Is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
MUNN & Co., 37 Park RoW, New York. 

Reissues. 
A relSRue Is gran ted to the original patentee, his heirs, or the aSSignees of 

t,he entirE. interest, when, by reason of an insufficient or defectiTre specHiqa 
tjon, th,e original patent is invalid, provided the error has arisen from in ad 
vertence, accident, or mistake, without any fraudulent or deceptive inten 
tion. 

A patentee may, at his· option, have In his reissue a separate patent for 
each distinct part of the Invention comprehended in his original application 
by paying the required fee In each case. and complying with the other re­
qulremcnts of the law, as In original applications. Address Mmrn & C o .  
37 Park R o w ,  f o r  full particulars. 

Design Patents. 
Foreign designers and manufacturers, who seud goods to this country 

IDP,y secure patents here upon their new patterns, and thus prevent others 
from fabricating or se]]jng the same goods In thIS mar!..et. 

A patent for a deSign may be gram ed to any person, whether citizen or 
allen, for any new and original deSign for a manufacture. bust, statue, alto 
relievo, or bas relief ; any new and original deSign for the pnnting of wool­
en, silk, cotton, or ot11er fabrics j any new and original Impressiont orna­
ment, pattern, print, or picture, to be printed, painted, east, or otherwise 
plaped on o r  worked into any article of manufa.cture. 

DeSign patents are equally as important to citizLns as to foreigners. Por 
full particulars send for pamphlet to MUNN & Co ..  37 Park Row, New York . 

Foreil'!;u Patent$. 
The population of Great Britain Is 31,000,000 ; of France, �l,ooO,OOO : Bel­

gIum, 5,000,000 ; AustrIa, �6,OOO,OOO : Prussia, 40,OO'J,OJU ; and Russia. 70,000,000. 

Patents lllay be ser,ured by American citizeu6 in all of thes€' countrieB . 
Nvw is the time,' "" hile business is dull at home, to take advantage c:f these 
immense foreign fields. :Mechanical improvertlentH of aU kinds are always 
In demand In l!;m·ope. There will never be a betti'r time than the present 
to take patents ahroad. 'We hlve reliable busine ss cennections with the 
principal capitals of Europe. A large shard of all the patents secured in 
foreign countries by Americans are obtainec1 through our Agency. Address 
MUNN & Co., 37 P�rk Row, New York. Ch culars wlth full information on 
foreign patents, furnished free.  

Val u e  of" ExteudEJd Patcnts. 
Did patentees reaUzc the fact that then' mven tlOns are likely to be more 

prodnctive of profit during the seven years of " xtension than the first full 
term for which their patents were grunted, we t'link more would a vail them­
selves of the extension pl1vilege. Patent; gra"ted prior to 1861 may be ex­
tended for seven years, for the benefit; of the i'lventor, or of his heirs in case 
of the decease of the Jormer, by due applicatl )n to the Patent Office, ninety 
days before the termi:datlon of the patent. The extended time inures to 
the benefit of the inventor, the assignec3 u'lder the first term having no 
rIghts n nder the extenSion, except by specia1 agreem'mt. The Government 
fee for an extension is $ tOO, aurl it is n"cessar:r that good profeSSional service 
be obtained to conduct the business before the Patent Office. FuIl lnforma· 
tion as to extension. muy De had by addres.ing MUNN· & Co., 37 Park Ho w .  

Trademark$. 
Any person or firm domiciled In the United States, or any finn or corpora. 

tion residing in any foreign country where simIlar pTlvlleges are extended 
to citizens of the United States, may register their designs and obtain pro­
tection. This is very important to manufacturers in this country, and equal· 
ly so to foreigner.. For full particulars �ddress MUNN & Co., 37 Park Row 
New Yorl< , '  

Canadian Patents. 
On the first of September, 1872. the new patent law of Canada went Into 

force, and patents are now granted to citizens of the United States on the 
same favorable teTInS as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out eitber for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may b9 extended to the ter¥ll of fifteen years . 
The formalities for extension are simple and not expensive. 

American inventions, even ir already patented in this country, can be 
patented in Canada provided the American patent is not more tllan one year 
old. 

All persons who desire to take out patents In Canada are requested to 
commun:cate wlth MUNN & Co., 37 Park Row, N. Y., who will give prompt 
attention t o  the business and furlJ.isll full instruction. 

Copies of" Par ents. 
Persons desiring any patent Issued from 1 836 to November 26, 1867, can b e  

supplied with 01llclal copies at a reasonahle c o s t ,  t h e  price depenc'jng npon 
tbe extent of drawings and length 01 s p eci �catj on. 

Any patent issued SlIlce November 27, lR6 1, at which time the Patent 01llce 
comm�nced printing the drawings and spe Jitlcations, lllay be had by rema­
Ung to this office $1.  

A copy of the claims of any patent ismed since 1836 will b e  furnished 
for $1. 

Wben ordering caples, please to remit Jor the same a s  above, and state 
name of patentee, title of InventiOll, and date of patent. Address MUNN 
& Co., Patent Sollc!t@rs. 37 Park Row. New York city. 

MUNN·& Co. will be h�ppy to see Inventors in perso n, at their Office, or to 
advise tbem by letter. In all cases, tbey may expect an h.onMt op ·nion. Fo. 
such consultations, opinions and adVICe, no charge i8 made. Write plaInly 
do not use penCil, nur nale ink ; be brier. 

All business committed to our care, a:ud all consultattolla, are kept secret 
and 8trictly con!idential. 

In all matters pertaining to patents, such a. conducting Interferences , 
procuring extenSions, drawing assignm'lllts, examinations into the validity 
of patents, etc., speCial care and attention is given. For Information, and 
for pamphlets of Instru"tlon and advice 

Address 
Ml:rNN &; CO., 

PUBLISHERS 8CIK� i'IFIC AMERICAN, 
3'7 Park Row, New York. 

OFFICE IN W ASHIN(tTON-Corner F and 7th streets. opposite 
Patent Ulllc�. 
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�u�intS� and ff,tt'sanal. 

The Char-fle ror Insertion under thiB !lead t8 $1 a Li?,e. 

Foreman wanted, in a :tlbnufacturing Foun­
dry 14 miles East of St. Louis . The right man can have 
reasonable wages and fl, chance to buy an interest in the 
business, if desired. Address Pump and Skein Company, 
Belleville, lIUnols. 

I want the sole or part agency of Can .. of a 
few Specialties that are protected by patent or cheap 
manufacture . Address, for two nlonth�, A. F .  Vass, 
L'Origina.l, On�. 

Wanted-Several first class machinists. 
Good wages to the right men. Address, s tating terms, 
&c .. Oneida Community, N. Y. 

Inventors or parties having, for sale,  Ma­
chines for digging Potatoes,  send Illustratl on.an d descrip 
tion to D. G. Penfield, Flushing, L. I., N. Y. 

Inventors who desire to have their inven­
ti ons and patents Introduced and represented in Europe 
by a ge ntlemau of experience and Integrity, should 
addres, K., Box 2979 , Ne w  Yorl< Post Office.  

To Capitalists and Manufacturers of Edge 
Tools-Address John G. Cobb, Shoe lIeel, N .  C . ,  as  he 
has obtained a Patent for a Valuable Tool which he 
wishes t o  Sell or have manufactured on Royalty. 

Turner 'W anted- Good chance for a man 
with small capital . Addl ess Box 318, Keene, N. H. 

Yeast-Rights OIl Sale for Making- the 
White R:zing Ye .st.  This yeast Is made from Rice and 
Wheat, is a substitute for Eggs in making Cake, etc. 
Makes a whiter, ltghter, and sweeter B read, etc., i s  five 
times quicker than Yeast Cake . Addre, s  E .  W.all, S6th 
street, near 4th avenue, S.outh Brooklyn, N. Y. 

Wanted-Buyers and Manufacturers to buy 
Rights all over the United States o f  my Patent Com 
blned SclSBors and Tape Line . For Drawings and Specl· 
fications, with full particulars, addres s  Margaret J. Stnb· 
bings, Box 430, YoungstowIl , Ohio . 

$6,:300 will buy "� Pat"nts Wilcox Self-Seal­
l-ng Fruit Can, patented March 19, 1872 Special and State 
Rights for Sale. Address A. A. WilCOX, 400 Chestnnt 
S treet, Philadelphia. Pa . 

For Sale-Cook and Rvmes double d rum 
Hois ting E ngine and Boiler, complete, in good order­
each cylinder 6 H . P .  Apply to John A. Llghthall, Room 7, 
5 B o wling Green, New York . 

For Sal e-A pair of 40 inch Blacksmith's 
Bellows-Berrian, maker-jn good order. .Price $25. 
E rie Basin Engine and Pump Works, foot Van Brnnt 
Street, Brooklyn , N. Y. 

State R'ghts for Sale, or work on royalty. 
valuable Patent on Bo ler Feeders. Must be seen t.o 
appreCiated. Address E. Brockway, Haverstraw, N.Y. 
For Sale-N ew Patent for RefrigICrator and 

.Beer Cooler, etc.,  combined .  Enqulre of or address 
G. Nuss, 55 1st Avenue, New York City. 

The New Remedy ret!>ins  the Rupture in ease 
and comfort,night an d day,tlll cured. Sold cheap. Fitted 
without charge, by the Elastic Trnss Co., 683 Broadway . 

Key Seat Cutting Machine.T.R Bailey & Vail. 
Buv Bonlt's Patent Monlder for all kinds of 

Edge and Surface Moulding on Wood. B. C. M. Co.,  
Battle Creek, Mich. 

For Sale-T wo New Locomotives, Cylinders 
16x24-gange 4 ft 8» ins. Can be dellvered In 80 day s .  
Also,  three Second hand Dummie s ,  weight 7 tuns-CyUn. 
ders 7xl0-good order. Address Geo. W. Grlce, 1S5 Sonth 
Fifth Street, Philadelphia, Pa.  

Portable Hoisting and Pumping Engines­
Ames Portable Engines-Saw Mills,  Edgers , B nrr Mills, 
Clim", TUrbine, Vertical and Horizontal Engines and 
Boilers ; all with ya,luable improvements .  Hampson, 
Wh:tehill & Co . ,  N ewburgh Steam Engine Works, Depot 

. sa Cortlandt Street, New York. 
T Ie Cornell University, Ithaca, N.Y., offers 

iberal and practical courses for agriculturists, archi­
t ects, civil engineer s ,  master mechaniCS, mechanical 6:1.· 
gin eers, agricultural and manufacturing chemists, print­
ers, veterinary Burgeons, etc. ,wlth laboratories, draught­
ing rooms, farms and work shops . In agriculture and 
mechanic arts, vari ous courses are provided to meet 
wants of all students : also general courf/es in arts, lite­
ra ture and science preparatory to the other professions. 
Over five hnndred free scholarships .  Next year begins 
Sept. 8. For {legisters, with full Information, address 
a s  above. . 

Buy Boring and Sawing Machines of Gear, 
Bostun, Mass. 

Treat . se on "- Soluble Glass ," new edition 
just out, $i, mailed by L. & J. W. Fenchtwanger .55 Cedar 
Street, New York. 

Hydrofluoric Acid, for Etching and Cleaning 
Glass, p ut up In all size Lead and Rubber Bottles, for 
sale b y  L. & J. W. Feuchtwauger, Chemists, 55 Cedar 
Stteet, New York. 

Manganese Black Oxide, for Steel M'f'ct'rs 
and Oll lloners, for sale by L .  & J. W Feuchtwanger, 55 

Cedar Street, Ncw York . 
Write to L. & J. W. Feuchtwanger, New 

York, for all Crude Minerals, lI1etals, Ore., Drngs and 
Chemicals, at lowest I ates . 

Lathes, Planers, Drills, Milling and Index 
Machines . Geo. S. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers -How to Remove 
and Prevent it. Address Geo. W. L"rd, Phlhdelphia, Pa. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tire s .  Address D. D .  Wllll.mson , 32 Broad· 
way, New York, or Box 1809. 

Buy Gear's Improved Variety Moulding 
Machine. Ware Rooms, Boston. Mass. 

Root's  Wrought Iron Sectional Safetv Boiler. 
1,000 i n  use . .  Address Root Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Catalogue on Transmission of Power by 
Wi " e  Rope. T. R. Bailey & V"Il. 

No Bolts, no Keys, no Set Screws used in 
C o upllng or Pulley Fastening. Shortt's Patent Conp. 
Ilngs, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled .  CIrculars free. Address Shortt Manu. 
fac<urlng Company, Carthage, N .  Y. 
Cabinet Makers' Machinery. T .R.Bailey&Vail. 

Belting-Best Philadelphia Oak Tanned. 
C .  W. Arny, 301 and 303 Cherry Street,  Philadelphia, Pa . 

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

All Fruit-can Tools,Ferracute,Bridg-eton,N .J. 
To Manufacturers-Bnil t expressly to rent 

New Brick Building. dOx300 ft., 3 stories hL;h, divided by 
fire proof walls, with ample water p o wer. Room and 
p ower In quantities to suit.  Address Indnstrial M'f'g 
Company, Rock Falls, Whiteside C o ., Ill. 

GauO'e Lathe for Cabinet and all kinds of han­
dles. iihaplng lI1achlne for Woodworking. T. R. Bailey 
& Vall, Lockport, N. Y. 

Jdmtifi' 
Cc.vering for Boilers and Pipes . The most 

economica.l and durable artIcle in use. Took first prize 
at American Institute Fair .  Van Tuyl Mannfacturlng 
Company, 528 Water Street, New York . 

Fi ve different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
ldorger sizes have a raJ�ge of over two mHes. These arms 
,lore indispensable in modern warfare. 

The Olmst ed Oiler is the best ; it is self­
righting, strong and cheap. All Hardware and Tin 
Houses have It.  

Machinists-Price List of small Tools free : 
Gear Wheels for Models, Price List tree ; Chucks and 
Drllls, Price List free. Goodnow & Wightman, 23 Corn. 
'1111. Boston. Mass. 

For Solid Wrought-iron Beams, etc., see ad. 
vertisement. AddressUnlon Iron MUla, ,PIttsburgh, £la.,> 
for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or 
trrigating Machinery, for sale or rent. See advertlsemcnt. 
c\.ndrew's Pat.ent , in side page.  

Bookkeepers should t ry the Olmsted Patent 
Bill File and Letter Clip . They are admirable for all 
papers. Save tileir cost In one day's bus mess. Sold by all 
Stattoners. J.H.  White,Newark,N.J . ,Sole Thianufacturer. 

Peck's Patent Drop Press. For
' 
circulars, 

address Milo, Peck & Co .. New Haven, Conn.. 
For best Pn,sses, Dies and Fruit Can Tools 

Bliss & Williams. cor. of Plymouth & Jay,Brooklyn , N .Y .  
Parties desiring Steam Machinery for quar­

ryllll< stone. address Steam Stone Cntter Co:.Rutland,V t . 
Boring Machine for Pulleys-no lil1lit to 

capacl ly. 1'. H. Bailey & Vall, Locknort. N .  Y. 
Brown's Coalyard Quarry & Contractors' Ap. 

Jaratus for hoisting and conveymgmaterial by Iron cabl e, 
V.D. Andrews & Bro. 414 Water st.N . Y. 
Stave & Shingle Machinery. T.RBailey &Vail. 

The Best Smutter and Separator Combined 
in America. A<ldress M .• Deal & Co.,  Bucyrus, Ohio. 

Damper Regulators and Gage Cocks-For 
the best. address Murrill & Keizer. Baltimore, Md. 

Cheap Wood-Working Machinery, Address 
M. B. Cochran & Co .. PIttsbnrgh, Pa. 

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

Sure cure for Slipping Belts-Sutton 's pat­
ent Pulley Cover is warranted to do double the work 
before the belt wtll Blip.  See ScI . Am . June 21st, 1878, 
Page 889. Circulars free. J . W.Sutton,95 Liberty St . ,N . Y. 

J. M. C. asks : How can I make a permanent 
and brilliant green for the edges of blank ·books ? 

C. R C. asks : Are buttons made f,rom rice 
in Imitation of pearl ? 

H. R asks for a recipe for a composition 
Inarble, and for tinting and veining the same . 

W. H. asks : How can I make some sort of 
alarm to wake me at night which will n o t  make suffi· 
cient noise to wake the rest of the family ? 

D. & M. ask (1) how to prepare zinc so that 
It will hold paint without breaking or scaling, ami re o 
ceive a fine finish . �. How are ornaments fastened on 
metdlllc cases without screws or tacks ? 

B S. asks : 1. Where is the crank pin of a 
locomotive when the crOBS head Is exactly midway In Its 
travel ? 2. I have heard of instauces of the lower fiues 
In a locomotive boiler being bnrned while the upper onea 
were unharmed. What I s  the cause of that ? S .  When 
an engine Is pnlllng a train , where is the a ctual center 
of the drivers ? I have been told that it was at the point 
where they came lu contact with the rail . A.ns wers : 1.  
It depends on the length of the connecting rod.  When 
the cross head is at �he center of the stroke, the con­
necting rod, lf detached ft'om the crank pin,  would swing 
to the center of the driving wheel, so that you can lay 
down any partIcular case to scale and determine what 
you want to know. 2. Probably on account of scale or 
mUd. 8. So far as we kno w, the actual center o.f a driv· 
ing wheel is always the same. 

C. H. M. asks : Having an ordinary steam 
gage, showing pressul'e o f  70 lb •. per square Inch, would 
a s t eam gage rcpresenting 2 squa.re inches show dOHble 
the amount of pressure ? Answer : It WOUld, If gradua· 
ted In the same manner, and having th e same sized spring 
as the first. But in p ractice,  as steam gages are Inade , 
both would register alike. 

W. W. A. says : We h ave trouble with the 
gate to our reservoir. There is 25 feet head. Will  a 
gate, .ubstantlally like the circular dampers somet.lmes 
seen in stoves, answer a good p u rp-ose ? If not, what 
wlll be better ? Answer : If the movlng pal'ts are inside, 
It would be difficult to open the gate ; and if they are on 
the outsi"e,  a great deal of water will leak through, 
when the gate Is closed. There are eeveral good gates 
In the market, and you can o btain particulars by com· 
municatlng with a plumber or hydraulic engineer. 

H. C M. asks whether a photogra pher is 
l iable to suffel' In health i n  consequ ence of handling the 
necessary chp,micals ; and if S 0 ,  are there any means of 
avoiding this by filtering the all' inhale d  while using tt e 
polsonons chemicals ? Ans wer : There l, nothing about 
the practlce of photography that Is necessarily lnjurlouB 
to health . The handling of the chemicals, if ordinary 
care Is taken , ls not deletet lous, The apartment Should 
of course b e  ventilated. 

S.  M., Jr., says : I claim that, if two balls of 
the same diameter, one made of wood or any otherUght 
su bstance, and the o ther of a heavy Bubstance such as 
tron or lead, are dropped from the same 'hight at the 
Bame time, 1 hey will reach the ground tog3ther, while 
my friend claims that the Iron or lead ball, being the 
densest, will reach the ground first. Which Is righ t ?  
Answer : Y o u  had better try the experiment. W e  think 
the lead ball will reach the ground a little the sooner ; 
thongh In a vacuum, they would both faU together. 

J. H K. asks : What is the cause of water 
gathering o n  the ontside of a pitcher filled with Ice 
water ? Is It the water passing through the p itcher, or 
Is It the moisture of the atmosphere condensed npon It ? 
Answer : When the water in the pitcher Is colder than 
the surrounding air, the moistnre In the all' is condensed 
in the fo.rm ot dew upon the outslde of the pitcher.  If 
the water Is as  warm or warmer than the all', no conden· 
satlon takes place ; 

1 07 
'f. H. and J. P. D. ask what phosphorescence W. S. M. ask s : 1. What is the best plan of is, its  cause, etc. Answer : There exists some difference anneaUng cast steel, to make H very soft without inju 

of opinion among scientific men , but the best autnori· ry ? 2. Suppose a well formed boat runs at 10 miles per 
ties consider it a slow oxidization of phosphorus, since hour with 10 horse p ower, how many horse power would 
experiments prove phosphorescence Imposslble In a be required to drive It at  15 miles o r  5 miles p el' hour ? 
vacuum. Phosphorus, in the state of slo w combustion Ple ase explain the increase of powe r  required for the 
whleh takes place on exposing it to the all' at ordinary Increase of speed. S. I would like to have directions as 
temperatures, giv �s oft acid vapors, which shine in the : to the proper Size, power, and speed of well shaped 
dark with a faint bluish light,  hence the term phospho· ooats. Answers : 4 .  Heat to a cherry red, and allow the 
rescent has been extended to all bodies which exhibit a s teel to cool very "lowly, either covering it with hot 
similar luminosity,  from whatever' cause i t  may arise.  ashes,  or k e eping 1 t  in the fire in which it was heated 
Familiar examples are phosphorescence of dead and de- allowing the fire to die out gradually. 2. The genera ' 
caying wood (fox fire) and of p utrid fish. Some plants law Is tltat t.he 1lOrse power varies as  the cube of the 
also emit in the dark a faint continuous light, probably speed. On tl.is assumption , the horse power required 
arising fl'Ohl the combustion of some substance , such as w ill be : For 15 miles an hour, 33� ; for 5 miles an hOUl , 
a hydrocarbon, emitte<l from them . A more familiar I,.. 8. We will probabty soon give some general pro . 
kind of phosphorescence is that exhibited by many !iv· portions for small boats , and would be pleased to hear 
ing animals, as bv the glow worm and fire fiy, and the from snch of our readers as have been bnllding small 
numberless small Ir Rrine animals which give rise to the steamers . 
phosphorescence of the sea at night. I In nearly all Phoe· 1 
phorescent plants and animals the phosphoreecence . C. P. T. aRks : What can I put into tonic 
appears to be due to chemical a�tlon, In fact to a slow beer to make a heavy foam when p oured Into the glas. 
c0mbustion ' for it  increases in briO'htness in p ure oxy- from the bo ttle ? I put it up wIth carbonic ac1d gas , 
gen gas, and'ceaEles aItogclher in a ;acuum. 1'he female like soda water. I have trfed g'lID arabiC, i Singlass, eggs, 
glow worm (lampyrz8 noctiluca) whose abdomen is di- , 

hops, etc . ,  but they do not give the foam that I Wlsh for 
vlded into 6 segmen t s  SHines on'the under part of the : Answer : Try adding enough sugar or sirup to give it 
last three abdominal ;Ings . Withm tbese is found the consistency. We would not advise aduiteratiug with 
luminous matter, a yellowish white transparent Rub- any chemIcal . 
stance, consisting of ramifying fibers and granules of an S. G. Jr. says : I have seen some speci­
organic structure , heavier t han water, yellow and mens of paper which had been made extremely hard. 
opaque when dry, and conSisting principally of a mate- It was said 'to have been done .by soaking the paper in a 
rial which exhibits the chemical properties of soluble solution of chloride of zinc. I have tried It, with weak 
albumen. Dr. T. L. Phipson has given the name of noc- and strong solutions, and on dlfferent kinds of p a p er 
tiiuclne to this substance, and we published his de scrip- but have failed to get any hardening re�!Ults. I also sav:. 
tion on page 257 of our volume XXVIII. some pieces of gas,!>ipe, with screws and sockets,  whIch 

T. C. W. asks : W hat will soften hard 
���

r
�:d�

f 
��t 01 paper. Answer : The property that 

water, ln order to make it fit for washing clotheB with. ercd accide�t
��

l
has of harde��ng paper was first dlsco v  

O 'lt inj ury to the fabric ? Answers : Y o u  c a n  soften y by Dr. R. Bohme m 1849. This gentle­
the water by addinCO' carbonate of soda-W'lshinO' s o da- man was filterin.g a concentrated sol utIOn of chlorIde of 
as long as a WhitlSh

� 
preCipitate Is formed Let it settle zinc tnrough filtering paper, when he noticed that the 

and draw off the clear water above . soU:etimes Simple pap"r became thick and strong. He suggested that it 
boiling will render the water after scttling fit for wash. might be rendered very useful , but little attention was 
ing. 

- paid to it untlt 1859, When T. Taylor took ont an English 
patent for Its use In ma dng parchment paper. The s o  

]'. n. asks : W hat i s  zopissa ? Answer : IUl lon used was as thick as sirup, and made perfectly 
Zopissa is the patent name of a patented compound in neutral by adding the o x ' de or carbonate of zinc. The 
which we believe tbat pyroxylin · o r  gun cotton is a , speCific gravity Is then 2'10. The action on the paper Is 
prominent Ingredien t .  In the opinion of the Inventor. I stronger when heat, from 600 to 2120 Fahr., IB empl0yed. 
it is a marvelous substance . When several sheets are prepa red and pressed together 

A. asks for a touchstone for testing gold. 
Answer : The material c Ollimonly employed a s  a touch· 
stone, and generally kno wn by that name, 1s  a speCies 
of quarl z, colored dark by bltnmlnous matter, of which 
large quantities are found in Saxony, Bohemf"" and va­
rious other localities.  Black fiint slate will serve the 
same purpose.  A set of n eedles or bars, of various de­
grees of fineness, are rubbed o n  the stone , a n d acid Is ap­
plied to the streaks made by the needle and by the piece 
of je welry to be tested. If tbe je welry Is not so good as 
the test needle, the streak made by It WIll dissolve first. 
Nitric acid of a specifiC gravity of 1 ' 2 Is commonly em. 
ployed for testing gold . 

H. M. asks : 1. Will a type setting machine 
that will only set two sizes of type be nseful, and how 
many type snonld it set per honr ? 2 .  On a locomotive, 
why do they have t w o  eccentrics to each valve, when, 
by fas�enlng the slotted piece on a pivot In the middle 
and tce eccentric l'od at one end, and by mO Ving the 
valve rod up or d o wn ,  the slot would produce the same 
effect with greater ,impliclty ? 3. Are all the advertise. 
ments in the SCIENTIFIC AMERIOAN of reli.1ble parti es, 
and are we sure of getting the worth of our money by 
sending to them ? 4. Please give me a good recipe for 
mak1ng ice cream : Answers : 1. A go o d  workman sets 
abont 8UO type emB per bour. A machine shonld beat 
that.  If It "cts two kinds of type, all the better. It de. 
pends upon the kind of work you wish to do . 2. If only 
one eccentl1c is employed for the for ward and backing 
motion, i t  must be free to revolve partially upon the 
shaft . It is not enough to move the valve to the back. 
ing position ; t:�e eccentric must be shlfted also ; and lt 
Is generally considered more convenient to have two 
eccentrics. 3. We endeavor to exclude all advcrtise� 
ments from unreliable parties, but some little latitude 
is given to advertisers , every manufacturer thinking his 
o wn goode the bes t .  In buyiug articies with which you 
are not practically acqnainted, it Is Ilest  (0  obtain advice 
from some reliable agent. 4. The best Ice creRm i s  said 
to be made of pure cream, sugar, and flavoring extract. 
We consider onrselves good judges of the quality of the 

manufactured article, but do not Know much of the de· 
tans of making It. 

A. B. L. says : In the engraving of the 
Scott & lI1orton revolvlnl" steam engine (in your Issue 
of April 5) 1 see a bearing on both sides of the cylinder 
in WhlCh the cylinder revolve s .  I would like to know 
how the bearing between the cylinder and fty wheel is 
supported, seeing that all means of supporting It Is cut 
off by fiywheel, crank pin, and piston ? Answer : This 
tearing is attached t o  the bub of thc fiywheel, and Is 
supported by the wheel bearings . 

E. B. says : In view of the comil1g aerial 
voyage of Messrs. Wise and Donaldson, I s ubmit to you 
the following propOSitions : . 1 .  That a rOCKet shoots up 
when fired. 2. That a cannon, when fired, is thrust 
baCkward. S. That at a recent trial witlt a new fire lad· 
der (as stated in your paper) the same was driven back. 
ward by the stream of water, suddenly iss uing from the 
hose on the top of the ladder . The moving effect In 
these 3 cases is caused by pressure aga inst the atmos­
phere ; and If such heavy bodies arc moved by it,  how 
much more would this be the case with aerIal crafts, 
which are fioating In the air, and are thus without 
any weight ? It would be difficult to apply steam or 
gas ,  but I believe that a rotary blower, built of as light 
'material as possible, WOUld' produce a stream of com­
pressed air, s t rong enough at least to s erve as a rUdder. 
A s pherical form of the b'llloon WOUld, however, not be 
practicable, as any propelling p o wer ought to be con· 
centrated ,  and should govern the craft equally. I there· 
fore would suggest a form Wherein the ball oon consists 
of two separate gas bags, the boat being between them. 
This scheme of course CRn be wvrked out In many dif· 
ferent ways,  but I believe that a rotary blower driven 
by hand with the help of a fiywheel would answer the 
purpose admirably. Answer : The power that conld b e  
produced I n  this way would h e  entlrely lnadeqna t e .  We 
have heard a mnch better plan proposed. It Is to pro­
dnce frequent llischarges of some light and p owerful 
explosive, snch as nltro·glYCelin, and thUS gnide the 
balloon In any desired direction. 

. T.  B. Jr. says : 1 .  I have a small steam en­
gine cylln[!er 3 inches in diameter and 6 inches between 
ports. What boiler and what sized feed pipe w!1l it re­
quire ? 2. What power would it bave, and (iio) would It 
be enough to run a small lathe ? 4. I also wlsb to know 
what a pattern for such a cylinder wonld Co.st. An· 
swers : 1 .  Abont25 square feet of heating surface, steam 
pipe about ,. lnch area. 2. About one horse power. 3. 

Yes .  4. Write to a mo del or pattern maker. 

they unite to form one.  The ammonia SUlphate of cop. 
per i s  now highly recommended. 

. C. F. �. says : Onr water contains iron, c aL Clum, sodmm, potash, alumina, Silica, and magnesIa, as basic elements, wfth chlorine ,  sul phuric alld carbonic 
acids <1S non·baslc. One gallon of the water, aB It fiows 
from the well, contains 480 grams of solid matter, after 
evaporlzatlon by heat. This residue, after l eaching a 
certain pOint of condensation, gives np a portion of the 
carbonic acid which Is held In the water in comblna l lpn 
with bases as bicarbonates.  Can It be nsed wilh safe. 
t,Y in a fire engine ? Is It a good way to blo w off a cer. 
taln portion with a surface blow.off, say, every five 
minutes while running, and after Stopping blow off all 
the water and fill up with fresh water from river ? An. 
swer : W� are afraid to recommend th e use of this water. 
Still, with S0me good scale preventive, such as the tan­
nate of soda, lt might be safely employed. But In the 
boiler of a steam fire engine, the epaceB are s o  small 
thatit  is always oest to use pure water, when practicable. 

C. R C. asks how chalk crayons are made ' 
what amount of pressure is necessary, and if any sub� 
s tance other than p ure chalk is use d ?  Answer : There 
are n Umerous reCipes for the manufacture of cnalk 
crayons . One of the simplest is as f,)llows : Pipe clay 
and the finest prepared chalk, equal parts, or pipe clay 
alone. Coloring matter accoruing to tint desire d .  Mix 
into a paste with mild pale ale. Varfous substances are 
sometimes used to give the chalk a clay consistency, as 
Castile soap, shellac, gUll arabic, etc.  To give the cray 
ons solidi�y, manufacturers use a cylinder two or three 
Inches In diameter, "pen at the top and bottom, the lower 
end being secured over a perforated p1ate,  having holes 
of the size o f  crayon desired. A tight fitting solid 
plston, moved equably by a screw, forces the 60ft mass 
through the holes In long fingers, which are afterwares 
cut Intu pieces and dried. The coloring matters used 
are indigo, Prussian blue, yellow ocher, carmine, vera 
millon , etc . 

S. G. asks : Was the meteoric display which occurred laBt August, at midday, and seen by most 
of the citizens of Lexingto n ,  Ky . ,  noticed at any other 
place ? Have as tronomers or scientists given an €,xpla. 
nation of the phenomenon ? Was It aonnected with 
Biela's comet, Which must have been n e ar the earth at 
that time ? Answer ! Meteors are comparatively rare 
between Augu st 11 and September 4. A 'shower H on 
,he 29th and 30th oj' August at mldday, lasting from n o on 
untn :tour o 'clock," is VJry unusual. We have not heard 
of such a display elsewhere . If seen again this year 
please let us know . 

S B. D. asks : 1. Is it possible to make any 
noe <If Iron after It has been b urnt, such as old grate 
bars ? 2 .  Is there any way of reducing old rusty scraps 
of sheet Iron into cast Iron ? 3 .  Conld a blast furnace 
be worked on a small scale with a ham! bellows, profit. 
ably, If coal and o,'e were plentlfnl and cheap ? Ans wers : 
1. It can be re·melted. 2. Yes, ln an ordinary blast fur . 
nac e .  S. Not unless labor were very cheap, also. 

E. C. B. says : An amo unt of oxymuriate of 
tin has become much drluted with water. How can It 
be p recipitated and returned t o  its metallic state ? An­
swer : Tue pro tochlol'lde of tin , commonly known by 
dyers as tin salt, is soluble In water, but by contact 
wi'h the air a white precipitate of oxychloride of tin Is 
formed, which remains suspended in the solutIOn, giving 
It a milky appearance. If this Is  the oxychloride that 
you refer t o , yon w!ll find that I t l s  soluble in an excess 
of hot muria l ic acid . From this solutIOn tin may be 
preci pitated In the metallic state by a strip of Zinc, the 
tin forming gray lam l D re  or a spongy mass. Some man 
ufacturers of tin Bait mix sal ammoniac with It to pre­
vent the preCipitation of the oxychloride . 

Ig. asks : 1 .  Is there any reward offered by 
this or any government for the discovery or invention 
of perpetual motion, and if so, how much ? 2.  'Vonid 
the inventor of such a device derive any great benefit 
therefrom ? Answers : 1. No reward is offered .  2 .  We 
think not. But you may try It  practically. Put your. 
seh within a tub and pull steadily at the ll andles. This 
Is the simp,est form of perpetual motion. In other ' 
forms. cog wheels and levers are arranged to pull against 
themselves. This I s  the " idee" In all perpetual motion 
lllachinee , an-.!. no adval tage can l'e:mlt. 

H. asks : If a tt;g boat can tow a ship at a 
certain rate , can the s ... :.ne (�ng1ne,  being placed in the 
Ship , be mad.., to propel her L t the Same rate ? Or doe. 
the engin e ,  by being in the tug, have mo. e power to 
move the Ship than If It were In the ship Itself ? An· 
swer : See our editorial columns In this Issue . 
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A. B. �ays : I claim t h at a solid cdumn of 
metal is strollger than a hollow one of  the same diame­
ter. My opponent claims it  is not .  Which is correct ? 
Answer : The solid column is the str onger, the diameters 
of the two being the same . 

J. Y. of Leeds, England.-The Science Re. 
cord has been publish ed two years . 'Ve can send you 
the two volumes, p ost.age prepaId, for £1 . 

J. H . .H. says in answer to J. S C.'s query 
about oil of rhodIum : ' "  Oleum rhodU" from rhodium 
wood (the r o o t ) ! genr8�a Cl11�arien8 8; 80 Ibs.  of old resin� 
ous wood yields 2 Ollnces of oil. C olor of oil, light yel· 
lvwhh, by age turns red. Odor. of roses. Wood used 
for fumigation . Cordial "nd cephalic. Imported from 
the Levant.  

"V. W. A. replies to T ,  W. S. ,  who asked 
ho w  to keep paste from souring : S cir in pulverized alum 
wi- 11e cooking, about a teaspoonful to a pint of paste. 
The alulll will also keep the flies o u t  of the paste pot . 

S. P.,  Jr., asks how to proceed with a d rive 
well after driving do wn a certain distance and not ob­
taining water . H I have driven down into 'the ground 22 
feet of 1» Inch tubing and attached my pump thereto,  
but am unable to start her. I do not  think that It is  for 
want of water,  a s  water can be o Gtained here almost at 
any time at a depth of from 2 to B feet from the surfuce 
of the ground.  I had to dig a hole 4 feet deep In order 
to put down the set length which Is  attach ed to the 
pump. and before I could screw the set length on t o  the 
tubing I had to dip out thoe water that had accumulated 
iL the h'lle, which was half full . , . Answer : 'Ye can best 
answer this question by relatiug a little anecdote.  
" Suppose,')  sa.id an examiner to a competitive in engi. 

neering, U you should build an engine yourself. p erform 
every part of the work without assistance, and know 
that it was in c omplete order ; if, when put into a ves­
sel, the pump would not draw wa-tei'. what would you 
do ?" H Go t o - the side of the vessf'l a n d  ascertain if 
there was any w:tter in the river," answered the compe· 
titive . 

A. K. S. says, in answer to B. A. O .'s queries 
on page 27, curren t  v Jlume' : Girdle trees as early in the 
season as the n ark will pee] , in the following manner : 
C ommence three or four feet from the ground, cut the 
bark entire]y around the tre e ; then strip the tree down to 
thp ground, leaving the bark intact at the base of the 
trunk. Th!s will kill most kinds of timber so that the 
stump or roots will not sJ:l'out. Honey locust is un excep­
tion .  I n ever knew (r heard of <,ne of these trees being 
kiiled (except by fire ) so tha't it did not sprout f, am rooto . 
A fC\y times grubbing of the sprouts will end this .  lu an· 
swel' to qnery 4.  I would say that iron is a permane nt cure 
for nese bleeding and for boils . 'The best preparation 
is the tincture of the muriate (til'lct'Ura, ferri rnuriati8) . 

Take 20 drops in a wineglass of water twice a day for 
three weeks. The above is  a dose for an adult.  I have 
known it to cure several severe case s .  A solution of 
alum sometimes gives a temporary relicf. 

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

A. R. G . -The substance enclosed is peat,  nsed as a 
fuel . 

:M . lI1 . G . -The mineral is felspar. 
J. '1' . C . -No . 1 is felsp ar, u s e d  in the manufact url! of 

p ottery and porcelain . No . 2 i s  copper pyrites, iron 
pyrites,  and galena, all 'Valuable If in large qUQntitics 
and near to"' m eans of  transportation. Ne . 3 is horn� 
bIen de ; of no yalue ; it _occurs with copper pyrl tes, and 
Is known as U dead rock . "  No. 4 Is copp er and iron 
pYQJes In quartz rock. 

W. M .  A .-The specim'ens you send are kaolin and 
felspar, the kaoIin e vidently resulting from the dlsinte. 
gra tion of the fe�8par;  The kaolin contains too much 
grit, or undeeompo«eu felspar, to be of use without 
washing'. You may find some, h owever, as  the deposit 
is S0 large , that is free from grit. This is easily deter� 
mined by crushing a small piece between the front teeth. 
The spec1men s  of felspar are good. It is  used by the 
potters under the name of I i  spar ;" and kaolin Is even 
more extensively applied to the same purpose.  

W .  C .  A.-The sample encJosed is ferruginous sand, 
c )nslsting o f  th.e prot(')xide and scsquiexide of iron or 
magnetic iron ore mixed with some silica.  It sometimes 
contains a c onsidcrable  quantity of titanium . If found 
suffiClently pure and abundant, it might pay to smelt. 

S.  K.-l .  Quartz, and I"on pyrites . .  2 .  Pyrites . 3. Cop. 
pCI' pyrik s . 4 .  Galen a and quartz. 5 .  Galena .  6 .  Py. 
rites. 7. Quartz .  An assay or analysis for sUver or gold 
",ill cost $LO for each specimen . 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with mach pleasure, the re­
ceipt of original papers and contributions 
upon the following subj ects : 

On the Crewe Engine 'Yorks. By J. R. 
On Meteors . By S. G. 
On the Origiu of the Earth and Stars. By 

C. B. Jr. 
On Freuch Telegraphy. By T. 
On Hetrogression of the Sun. By C . .H. B. 
On Solar Reaction;  By R. B. S. 

On Inversion by Vision . By J.  M.  R 
On a Balloon Safety Valve . By S. W. G. 
On a Suggestion for Balloonists. By J. W. S. 
On Boilers and Boiler O wners. By A. J. 

On 'the Zodiacal Light. By J. E.  H. 
On Fire Arms. By C. P. '1'. 
On the Patent Right Question . By .H. A."V. 
On S etting S ,l\v s . By J .  F. T. 
On Deviation of the Compass. By J. W. S. 
On Tool Holders. By H. W. P. 
On a New M echanical Principle . By D. M. B. 
On Ttubine 'V heels.. By J.  H. 
On Navigation of th e Air. By C. B. S. 

Also enquiries from the followi;, ; : 
w. E. S .-A . R .- C .  M;H.-J. M. A.-J. W.-E . A.  H. 
-A . G. 
Qorres poudents wh@ write to ask thf� ' l ilress of Cflrtain 

manufactnrers , o r  where splJcffi ' : <l, .' "cles are to be had, 
also those h.aving go :)\L� 1' ) r R 1, 1 0 ,  or who want to find 
partners, shollia � : .. u.l wit i the ir comm unicatIOns an 

3tI\ount HI J.;jient to c l ve)" the cost of publication under 
the head of U B 'l ;lUess and Personal," which is specially 
devoted to such enquiries. 
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Letters Patent of the United States 
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July 15, 1873, 
AND EACH BEARING TRAT DATE. 
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AOdominal supporter, E .  J. Harding . . . . . . . . . . . . . .  140,778 
Auger, earth, Balsley & Wilson . . . . . . . . . . . . . . . . . . . .  140,756 
Alum!num, electro.deposition of. J.A. Jean�on . . .  140,924 
B,Ue t1e, cotton, R. C ook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,76£ 
Bales, hoop tie for cotton, E .  J. Beard . . . . . . . . . . . .  140,873 
Barrel hoop, R. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,8'32 
Barrel maklng macldnery, H. P. Hall . . . . . . . . . . . . . . .  140.776 
Bed b o ttom, T. ,J. Sheears . . . . . . . . . . . . . . . . . . . . . . . . . ' . . 140,955 
Bell bottom, J. V. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,856 

Bed bottom spring, Van Wert & Crooley . . . . . . . . . .  140,975 
BOiler, waSh, E. H .  McDonald " . . . . . . . . . . . . . . . . . .. .  140,936 

Boot soles to uppers, uniting, W. Strasser . . . • . . . .  140,964 
Boots, cutting off pegs in,  A. Whittemore . . . . . . . .  140,803 

Box. match, C. Prahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 140,949 
Box scrap er, A _  Tester . . . . " . . .  � . . . . . . . . . . . . . . . . . . . . . 140,R57 
Brid!:es ,  consnouctin g, T. C. Clarke . . . . . . . . . . . . . . . .  140,883 
Bustle, 111. K. Bortree (1') . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 5 ,484 
Bustle, A. W. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,966 
Candles, drip cup for, D. M. Ayer . . . . . . . . . . . . . . . . . . 140 ,755 
Car awning, street, C. B. Turnbull . . . . . . . . . . . . . . . .  140,972 
Car cou pling, E. W. Barker . . . . . . . . . . . . . . . . . . . . . . . . 140,805 
Car coupling, W. p, Siddens "  . . . . . . . . . . . . . . . . . . . . . .  140,957 
Car coupling pins, die for, C. H. Williams . . . . . . . . . .  140,980 
Car conpling pIns, die for, C, H. Williams . . . . . . . . . .  140,981 
Car, d umping, J. Hughes , . . . . . . . . . . . . . . . . . . . • . . . . . . .  140,779 
Car starter, T. W.  Johnston . . . . . . . . . . .. . . . . . . . . . . . .  140,781 
C�r stove,  railroad, W. S. Jones . . . . . . . . . . . . . . . . . . . .  140,831 
Carding waste remover, G. W. Craner . . . . . . . . . . . . . 140,814 
Carpet rag looper, W. Clapton, Jr . . . . . . . . . . . . . . . . . .  140,889 
Carriage spl'ings; cHp plate for, N. C. Dean (r) . . . .  5,490 
Carts, apparatus for loading, J. Byerly . . . . . . . . . . . .  140,884 
Chair, child's, J. F. Downings . . . . . . . . . . . . . . . . . . . . . .  140,9OG 
Chair, invalid ,  '1\ Armstrong , . . . . . . . . . . . . . . . . . . . . . . .  140,868 
Churn, reCiprocating, Barrett & Fenimore . . . . . . . .  140,8'il 
Churn, reCiprocating , L. 1. Bodenhamer . . . . . . . . . . . 140,880 
Churn, reciprocating, 1\-1. W. Staples . . . . . . . . . . . . . . . . 140,796 
Cigar bunches, making, S. Scholfield . . . . . . . . . . . . . .  140,8*8 
Cigar bunches, m'l.king, D. A. Wightman . . . . . . . . . .  140,860 
Cigar bnnches, making, D .  A. Wlglmmall . . . . . . . . . . 140,861 
Cigar fillers, arranging, S. Scholt1eld . . . . . . . . . . . • . .  140,850 
Cigar machine, C. ,J. Delbridge . . .. . . . . . . . . . . . . . . . . .  140,896 
Cigar machine, T. Ernst . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . 14�\,906 
Cigar machine,  S. Scholfield . . . . . . . . . . . . . . . . . . . . . . . . 140,845 
Cigar machine, S. Scholfield" . . . . . . . . . . . . . . . . . . . . . .  1 40,846 
Clgar machines, rJIl for, D. A. Wightman . . . . . . . . .  140 ,859 
Cigar trimmer. S. Scholfield . . . . . . . . . . . . . . . . . . . . . . . . . 140,847 
Cigar wrapping machine, S. Scholfield . . . . . . . . . . .  140,849 
Clamp, J. E. S!nclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,852 
Clay art!cles ,  mold for, C. A. Fischer . . . . . . . . . . . . . .  140,910 
Coke from lignites, etc., H. Engelmann (r) . . . . . . .  5,486 
Cooler, milk. J. F. Hawkin s . . . . , . . . . . . . . . . . . . . . . . . . . 140,919 
Cooler and show case, water, P. J. HauenI' . . . . . . . . - 140,777 
Cooling IStorage rooms, J. Ring . • . . . . . . . . . . . . . . . . . .  140,792 
Co tton gm, M. E. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,7�1 
Coverlet, C. K. Pevey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,948 
Crane,  R. Briggs . . . • . • . . . • . . . . • • • . • . . • . • • . . • • . . • • . . • .  140,882 
Cultivator, J. Caylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,885 
Curtain fixture, L. J. EarlL . . . . . . . . . . . . .  . .  . . . . . . . .  140,901 
Curtain fixture, F. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  140 ,976 
Cutter head, J. F. W. Erdmann . . . . . . . . . . . . . . . . . . . .  140,905 
(Jutter, rotary, Mellor & Orum . . . . . . . . . . . . . . . . . . . . . .  140,938 
Cylinder burring machine, J. K. Proctor (rl . . . . .  5,493 
Dental gold, manufacture of, R. S. WlIllam • . . . . . .  140,984 
Desk scllOol, A .  F. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . 140 .979 
Dish heater, S.  S. Fitch " . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,769 
Ditching machine, H. Gonellaz . , . . . . . . . . . . . . . . . . . . . 1.10 ,820 
Doors, construction of, W. W. J. Toussaint . . . . . . 140,799 
Dredging machine ,  H. Gonellaz . . . . . . . . . . . . . . . . . . . . . 140,821 
Dress faCing, W.  H. Gallup (r) . . . . . . . . . . . . . . . . . . . . .  5,492 

Drlllingmach!nc, metal, J. C. Keller . . . . . . . . . . . . . .  140,925 
Drills, feeding m�chanism for rOCk,· J .  Doty . . . . . . 140,767 
Egg and cak e beater, J. W. Condon . . . . . . . . . . . . . . . . 140,891 
Egg carrier, J. A. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,807· 
Engine, compound steam, Cooper & Emery . . • . . . .  lJ O,892 
Engine ,  rotary steam. C .  Grotz . . . . . . . . . . . . . . . . . . . . 140,914 
Eye glass, S. Greacen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,912 

Eye wasll , R. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,768 
Fare box, R. D. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,959 
Fare box, J. F. Winchell . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,985 
Fence, iron, B. G. Devo e "  . . . . . . . . . . . . . . . . . . . . . . . . . . 140,89� 
File, paper, J. F. Wlntel' . . . . . . . . . . .. . . . . . . . . . . . . . . .  140.863 
FIlter , J. M. Evarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,90 ; 
Fireproof shutter, 1. S. Mettler . . . . . . . . . . . . . . . . . . . . 140,8SS 
]i'lat iron beater, Wright & Sul'sa . . . . . . . . . . . ... . . . . . . 140 ,987 
FlOOr, L. S. Wo od . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,864 
Fruit jar, E. G, lIaller . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. 140,916 
Furnace for roasting ores, shaft, T. McGlew . . . . .  140/87 
Furnace slag, co ul1ng and removing, A. Kloman . 140,927 
Gage , dial for preSl!!ure, J. Annin . . . . . . . . . . . . . . . . . . .  140,867 
Gaiters, goring, J. Walden (1') . . . . . . . . . . . . . . .  • • • . • . •  5,488 
Gas and water main coupling, W. Kilburn . . . . . . . .  140,834 
Gas from oils , making, S. H. Goldthorp . . . . . . . . . . .  140,911 
Gote automatIC, W.  1 .  Wooster (r) . .  . . . . . . . . . . . . . .  5 ,489 
Gate, cbange,A .  W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  140,986 
Gate, farm, T. Steers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,96(, 
Gener<1tor, steam, I. Barton . . . . . . . . . . . .  , .  . . . . . . . . . .  140.872 
Grain binder. J .  F. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  140,8:2 
Grindstone, J. ]'. & S . H .  Green . . . . . . . . . . . . . . . . . . . .  140,823 
Harness saddle . S. E . Tompkins . . . . . . . . . . . . . . . . . . . .  140,968 
Harness saddle, S .  E. Tompkins . . . . . . . . . . . . . . . . . . . .  140,91;9 
Harness s.ddle, S.  E. Tompkins . . . . . . . . . . . . . . . . . . . .  140,97G 
Harvester, E . M .  Awry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,80 
Har vester, corn, G. M . Tope . . . . . . . . . . . . . . . . . . . . . . . .  140,97 1 
n:arvester knivcB, grinding, J. M. Connel . . . . . . . . .  140,81C  
Harvester kniv('s ,  grinding, J. M. Connel . . . . . . . . . .  140,811 
Hat stretching machine , R Eickemeyer . .  : . . . . .  140,903 
Hinge compound, H. Loth . . . . . . . . . . . . . . . . . . . . . . . . . . . ],10,930 
Hinge , tallIe, J. W. Pt::.lmer . . . . . . . . . . . . . . . . . .. . . . . . . .  1401947 
Holsling machine, P. W. Mellen . . . . . . . . . . . . . . . . . . . .  HO,7�6 
Hook, siding, J. F. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . .  14O,9()J 
Hoop tie for cotton bales, E. J. Beard . . . . . . . . . . . . .  140,873 
Hose coupling, S. Ingersol1 .  . . . . . . . . . . . . . . . . . .  � . . . . .  140,830 
Hosc reel, T. J. Mayall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 ,784 
Hose, mannfacture of, T. J. M.yall , . . . . . . . . . . . . . . .  140.934 
Rouses, construction of, T. W. H. Moseley . . . . . . . . 140,941 

Honses,  construction of, T. W. H. Moseley . . . . . . . . 140,942 
Inhaler, N . 1. Donaldson, (1') . . • • .  . . • • • . . .  • . • • • .  . • .  . . 5 ,491 
Inhaler, Hunter & Woods . . . . . . . . . . . . . . . . . . . . .. . . . . .  140,82' 
Ink for stamping purposes, J. B. F. Jud . . . . . . . . . . . 14C,7d2 
Insect destroyer, J. A. ]·Inney . . . . . . . . . . . . . . . . . . . . . .  140,818 
Iron antl steeJ. Bolton, Jr .. & Pedder . . . . . . . . . . . . . . .  140,761 
Iroulng board, E. Bass" tt . . . . . . . . . .. . . . . . . . . . . . . . . . . .  140,752 
Jonrnal box l ining, S.  Gwynn . . . . .. . . . . . . . . . . . .. . . . .  140,774 
Journal box lining, S. Gwynn . . . . . . . . . . .. .. . . . . . . . . .  140,775 
KnItting machine , C .  Callahan . . . . . . . . . . . . . . . . . . . . .  140,809 

Knitting machine, O. F. Tripp . . . . . . . . . . . . . . . . . . . . .  140,801) 
Knives, forks, etc., cleaning, E. Marwedel . . . . • . . •  140,932 
Lamp , J. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,764 
Lam ps, supplying oil to .treet, R. V. DeGulnon . . 140,815 
Last block fastener, D. Huard . . . . . . . . . . . . . . . . . . . . . .  140,827 
Lemon squeezer, J. H. Mead . . . . . . . . . . . . . . . . . : . . . . . .  14O,7� 
Lock, hasp, J. K!nzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,926 
Logs, machine for turning, E. Tarrant ,  (1') . . . . . . . .  5,487 
Loom, G. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,894 
Lubricator, steam cylinder, L.  F. Smith . . . . . . . . . . . . 140 ,958 
Man hole covers, securing, J. J. Craven . . . . . . . . . . .  140,893 
Meat chopper, H. P. Rankin . . . . . . . . . . . . . . . . . . . . . . . .  140 ,950 
:Meat and vegetable cutter, Hall & Ellis . . . . . . . . . . .  140,824 
Medical compound, T. T. Wright . . . . . . . . . . . . . . . . . . .  140,866 
Mirror holder, W. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . .  140,851 
Miter box, G. M. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,853 
Miter machine, D. BulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,763 

Motton ,  transferrinl! t W. H. :Benson . . . . . . . . . . . . . . .  140,878 
Movement. intermittent rotative , R .  C. Reynolds 140,9:>1 
Mowing machine, C. Colahan . . . . . . . . . . . . . . . . . . . . . . .  140,890 
Nozzle , s team, W. Ebbitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,902 
Nnmbering heads, C. W.  Dickinson . . . . . . . . . . . . . . .  140,899 
Organ, reed, R. B urdott, (r) . . . . . . . . .  " . . . . . . . . . . . . .  5,485 
Packing, piston rod,  W .  W. Vanderbilt . . . . . . . . . . .  140,973 
Paint for oil barrels, etc . ,  W. L. Elkins . . . . . . . . . . . 140,817 
Pavement, W. Kilburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,835 
Pavement, laying cement, A. F. Shyrma . . . . . . . . . .  14,0,956 
Pen, fountain, J. Goodyear . . . . . . . . . . . . . . . . . . . . . . . . .  140,771 
Pencil case, S .  S .  Rembert . . . . . . . . . . . . . . . . . . . . . . . . . .  140,842 
Penclls, machine for fillIshlng, T. H. Muller . . . • . .  140,946 
Petroleum , refining, S. Van Syckle . . . . . . . . . . . . . . . .  140,801 
Pipes, llning cement, M. S tephens, (r) . . . . . . . . . . . . .  5,494 
Pipe, smoking, W. H. Morrls . . . . . . . . . . . . . . . . . . . . . . . .  140.940 
Pitcher, molasses ,  D. C. Ripley . . . . . . . . . . . . . . . . . . . .  140,793 
Planter, potato, C. Svendsen . . . . . . . . . . . . . . . . . . . . . . . 140,965 
Potato .creen, G. Claflin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.866 

Powder keg, Green & Wilson, Jr . . • . . . . . . . . . . . . . . . .  1 40,913 
Press, cotton, J. P. Pridgeon . . . . . . . . . . . . . . . . . . . . . .  140,811 
Printing press,  C. B. C ottrell . . . . . . . . . . . . . . . . . . . . . . .  140,813 
Printing press, feeding paper to, Stoddard et aZ . •  '140,9: 2 
Pruning shears, G . Vanfossen . . . . . . . . . . . . . . . . . . . . . .  140,Sll 
Pump, lining wooden, R. W .  Wheeler. . . . . . . . . . . . .  1.10,802 
Pump, donble acting force. J. P. Flanders . . . . . . . . 140 ,819 
Pump plunger and pump, N. P. Sheldon . . . . . . . . . .  140,795 
Railway rail jOint, J. Bishop . . . . . . . . . . . . . . . . . . . . . . . 140,760 
R ,Ilway Signal, electriC, F. L. Pope . . . . . . . . . . . . . . . .  140,790 
Railway signal circuit closer, D. Roussean . . . . . . . . 140,9;;3 

Railway switch , A. C .  Garratt . . . . . . . . . . . . . . . . . . . . . .  140,770 
Railway s witch, M. & J. W. Fels . . . . . . . . . . . . . . . . . .  140,909 
Railway .witch, B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,915 
Railway swltch , F .  P. Hanchett . . . . . . . . . . . . . . . . . . . .  140,917 
Railway tie, G. R. Richardson . . . . . . . . . . . . . . . . . . . . . .  140,9:]2 
Rivets, manufacture of h ollo w , ) L  Bray . . . . . . . . . .  140,881 
Roof truss. iron, A. Gottlieb . . . . . . . . . . . . . . . . . . . . . . .  140 ,772 
Roofing �omposltion, C. Mueller . . . . . . . . . . . . . . . . . . .  140.945 
Roofing, metallic, C. Lewando . . . . . . . . . . . . . . . . . . . . . 140,9�8 
Rubber into strips, cutting, T. J. MayalL . . . . . . . . .  140,933 
Saddle tree ,  S. E .  Tompkins , (r) . . . . . . . . . . . . . . . . . . .  5,495 

Sash cord guide, C. B. Clark . . . . . . . . . . .. . . . . . . . . . . . .  140,S87 
Sash holder, Devol & Okey . . .. . . . . . . . . . . . . . . . . . . . . . 140,898 
Saw, pulley for band, Roche & Orton . . . . . . . . . . . . . .  140,794 
Scaffold, adjustable, J S. Tilley . . . . . . . . . . . . . . . . . . . .  140,858 
Scraper, Mayfield & Payne . . . . . . . . . . . . . . . . . . . . . . . . . .  140,935 
Scraping hogs, McNeil & Dalton . . . . . . . . . . . . . . . . . . . .  14O,Sa8 
Screw cutting machine, Jaycox & Webster . . . . . . . 140,750 
Sealing cans. solder for, E. Morris . . . . . . . . . . . . . . . . . 140,840 
Seat, revolving, G. F. Dawson . . . . . . . . . . . . . . . . . . . . .  140.895 
Seeding machine, H.  F. Stlnde . . . . . . . . . . . . . . . . . . . . . 140,961 
Sewing machine, T. L. Melone . . . . . . . . . . . . . . . . . . . . .  140.787 
Sewing machine stand, H. Loth . . . . . . . . . . .. . . . . . . . . 140,919 
Sewing machine table. J. Bennor . . . . . . . . . . . . . . . . . .  140,874 
Sewlng machine table, J. ·Bennor . . . . . . . . . . . . . . . . . . 140,875 
Sewing machine table, J. Bennor . . . . . . . . . . . . . . . . . .  140 ,876 
Sewing machine treadle, W. D. Wood .. . . . . . . . . . . .  140.865 
Sewing machine balauce wheel, D. G. Williams . .  140,832 
Sewing machine extenSion tallIe, J. Bennor . . . . . .  140,877 
Sew! J,i g  machine threader, M. A. & J. T. Williams. 140,�83 
Sharpening machine, Kealey & Rigney . . . . . . . . . . . . .  140,832 
Shoe, ladies' gaiter, H. C. Letsinger . . . . . . . . . . . . . . . .  HO,R36 
Shoe, rubber, Hyatt & Canfiold . . . . . . . . . . . . . . . . . . . . . .  140,829 
Sifter, A. Bardell . . . . : . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,8fl9 
Soap, manufacture of, F. M. Pleins . . . . . . . . . . . . . . . . .  140,7'89 
Soda, extracting nitrate of, R. F. Fairlie . . . . . . . . .  UOj9C:8 
Spade and fork, H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,855 
Spike, G. N. & G N. Sanders, Jr . . . . . . . . . . . . . . . . . . . . . 140.844 
Spinning ring, J. B. Bancroft . . . . . . . . . . . . . . . . . . . . . . . .  140,757 
Steel for punching, etc.,  treating, G. W. Billings . . 140,759 
Ste el plates, O. Bolton, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,762 
Step and step box, J.  Watson . . . . . . . . . . . . . . . . . . . . . . . .  140,9'17 
St ereotype molds, makIng, R. A . HIll . . . . . . . . . . . . . . .  140,921 
Stone and gl1ss  pollsblng, J. Melsse . . . . . . . . . . . . . . . .  140,937 
Stove, heatlng, J. L. Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,843 
Stove pipe shelf, D. R. Moore . . . . . . . . . . . . . . . . . . . . . . . .  140,939 
Stove pipe sh elf, W. Patterson . . . . . . . . . . . . . . . . . . . . . .  140,788 
Stove, Bummer, W. A. Barlow . . . . . . . . . . . . . . . . . . . . . . . 140,870 
Tassel for umbrellas and canes, W. Harnach . . . . . . . 140,825 
Telegraph, pnenmatic, A. Jaynor . . . . . . . . . . . . . . . . . . . 140.323 
Thill coupling, C. F. Kidder . . . . . . . . . . . . . . . . . . . . . . . . .  140,8,,3 
Tobacco transplan ' er, C. E. Bates . . . . . . . . . . . . . . . . . .  140,806 

Toy, automatl c , H  L . Brower . . . . . . . . . . . . . . . . . . . . . . . .  140,883 
Toy automato,ll , R. J. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,765 
Toy catapult, W. S. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,922 
Toy money box, T. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  1 40,798 
Trap ,  ant, L. Rnbarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,954 
Trap and seed safe, animal, S. V. Gt'eer . . . . . . . . . . . . .  140,nS 
Trap. hog, A. B. De Vore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,816 
Umbl ella notches, A. & 1. Herzberg . . . . . . . . . . . . . . . .  14O,U�0 
Vessels, OSCillating cabin for, B. "'.,. eisker . . . . . . . . . .  140,9'18 
Wagon weighing attachment , J .  W. Hill . . . .  " . . . . . 140,826 
Walls ,gage for erecting plank, T. W . H . lIfoseley . . 140.943 

Washing machIne, J. W. Conroy . . . . . . . . . . . . . . . . . . . .  1 40.812 
Watch "-scapement, D. J .  Mozart . . . . . . . . . . . . . . . . . . . . lJO,914 
Water closet, J . lI. S tevens . . . . . . . . . . . . . . . . . . . . . . . . . .  140,797 
Water elevator, S.  Beunett . . . . . . . . . . . . . . . . . . . . . . . . . .  140,808 
Water, elevating, Blanchard & PralL . . . . . . . . • . . . . . .  140,879 
Water ,upply valve, P. Harvy . . . . . . . . . . . . . . . . . . . . . . .  140,9;8 
Well ,  driven, G. W. Storer . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,96� 
Windmill ,  W. W. Marsh & O . E .  MlIes . . . . . . . . . . . . . .  140,931 
Windmlll, J . F .  StewarL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,854 
Window sash and frame, D. Mackay . . . . . . . . . . . . . . . . 14G,783 
Wllldow screen, J .A.  Thompson . . . . . . . . . . . . . . . . . . . . HO,967 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly ftled, and are now'pending� 

or the extenSion of thd foHowing Letters Patent. Hear· 
mrs upon the respective applications are aPPOinted for 
he days hereinafter mentioned :  

25,673.-BoOT LASTING MACHINE.-J. Purinton, Sept. 1"' 
25,692.-SEWING MACHINE.-K. Vogel .  September 17. 
25,701.-SKELETON SKIRT .-J. Draper. September 17. 
<5,783.-DoUBLE FRICTION COUPLING.-J.Hendy. Sept.�4 .  
W ,784.-MAKING BARRELS, ETC.-G. W. Banker. Sept. 24. 
25.797.-HARVESTER.-E . Ball . October 1 .  
25,807.-HEM FOLDERS -L. Clark. October 1 -
25,862.-WEEDING HOES.-J. M . Adams. October !. 

EXTENSION GRANTED. 
24,828.-PUMPING ENGINE.-lI . R. Worthington . 

DESIGNS PATENTED. 
6,771.-BuRIAL CASKET.-B. F. Heimbach , Allentown, Pa. 

.77J.-BuRIAL CASE.-B. F. Heimbach , Allentown, Pa. 

[AUGUST 1 6, 1 8 73. 
(f,773.-JEWELRY Box.-E C. Moore, Youkers, N.Y. 
6.774.-F,'N.-J. T. Brun dage, Niagara Falls , N. Y. 
6;175.-DRA WER PULL.-O.F .Fogelstrand, Kens!ngton ,Ct . 

TRADE MARKS REGISTERED. 
1.301.-LICORICE PASTE.-D. V. Argulmbau, N .  Y. city. 
1,362.-QUILL BOBBINS.-D . Bass, Jr., Woonsocket , R. 1 .  
1 ,363 .-COFFEE .-Dllworth Brothers, Pittsburgh, Pa. 
l,361.-PACKAGES OF WHISKY.-Howe & Co.,Cineinnatl,O 
1,365.-:-CIGAR8, ETC.-F . S .  KiDney, New York city. 
1,366.-SADDLE TREES.-S.B.Tompkins& Co . ,Sing Slng. N .Y 

1,3G7.-RAZORS, ETC .-Frjedmann & Co. , New York city. 
1,368.-VARNISH.-L. L. Mandel, New York City . 
1,e69.-HoMEOPATllIC GLOBULEs.-Smith & Co. ,  Cinn�, O .  
1,370.-CYLINDER STovE.-Southard & C o ., N .  Y. city. 

SCHED U LE OF PATENT FEE� I 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0  
un each Trade·lIfark . . . . . . . . . . . . . . . . . . . .. . .  . ,  . . . . . . . . . . .  $:Ji) 
" n  filing each aI'pllcatlon fora Patent (11 years) . . .  $ 1 i)  
Un 1 • •  ning each orlginal Patent . . . . . . . . . . . . . . . . . . . . . . . .  $:JO 
On appeal to Examiners.ln Chlef . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On .,1peal to CommiSSioner of Patents . . . . . . . . . . . . . . $:20 
un application for Relssne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for ExtenSion of Patent . . . . . . . . . . . . . . .  $;;0 
on gr.ntlng the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $i)0 
On fil1ng a m.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 0  
U n  a n  application f o r  Design ( 3J>  year.) . . . . . . . . . . . . . .  $ 1 0  
' n  an  applicatIOn for DeSign ( 7  years) . . . . . . . . . . . . . . .  $ l i)  

O n  a n  appllcatJOn l o r  DeSign (14 years) . . . . . . . . . . . . . .  $30 

CANADIAN PATENTS. 
OFFICIAL LIS'!' OF PATENTS GRANTED IN 

CANADA FROM FEBRUARY 14, 1873', UP TO 
AND INCLUDING APRIL 7, 1873. 

Patents taken by citizens of the United States are 
marked U. S .  

(NOTE.-Under the n ew  patent law, n ow  I n  vogue, 
American citizens may patc.ut their inventions in Canada 
on favorable terms. For full particu1ars, address Munh 
&; Co., Office SCIENTIFIC AMERICAN, 87 Park Row, N. Y.] 

Axle blank finishing tool,  n. E. Forrest , U. S . . . . . . . 2,194 
Barrel hoops, C. W. Rider, U. S . . . . . . . . . . . . . . . . . . . . . . .  ' 2,201 
Bed, lounge and chair, J. Kinney . . . . . . . . . . . . . . . . . . . . .  2,221 
Blind, metallic, W. H. Rodden . . . . . . . . . . . . . . . . . . . . . . . .  2,137 
Blind slat tenoning machine, A.  Cant . . . . . . . . . . . . . . .  2j-099 
Boot sale finisher, B. S. Bryant , U. S .. . . . . . . . . . . . . . . . .  2,131 
Bridges,  truss, C .  G. C. Simpson . . . . . . . . . . . . . . . . . . . . . .  2,091 
Burner, a vapor, R. W. Park, U. S . . . . . . . . . . . . . . . . . . . .  2,142 
Cant hook machine, W. P. Kllgore, U. S . . . . . . . . . . . . . 2,202 
Car brake , J. Heberl�ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,079 
Car brake ,  steam and air, O .  W. Ketchum . . . . . . . . . . . .  2,174 
Car coupler, L. Forrest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,084 
Car coupler, G. W. Putnam , U . S . . . . . . . . . . . . . . . . . . . . . 2,085 
Car cou9ler, W. P. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 135 
Car coupler, J. F. Holman & E .  Hen wood . . . . . . . . . . . 2,206 
Car conpler and buffer, W. P. Scott . . . . . . . . . . . . . . . . . . . 2,181 
Carriage shaft attachmeut, G. B. StOck " . . . . . . . . . . . .  2 .219 
Carriage, hand propelling, J. A. Fournier . . . .  , . . . . . . .  2,214 
Carriage pole and thill dhifter, J. Macbeth . . . . . . . . . . .  2 ,152 
Castor, furniture, F. G. Ford, U. S . . . . . . . . . . . . . . . . . . .  2,136 
Cheese box, A. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,17B 
Churn, H. J. Wattles & A. D. Cable, U. S" . . . . . . . . . . 2,180 
Chl!rn attachment, J. Bates & T. McKenny . . . . . . . . .  ' 2,209 
Clasps for tubcs, E. A. Day, U. S . . . . . . . . . . . . . . . . . . . . .  2,070 
Clothes, cnttlng, J . A. Johnston . . . . . . . . . . . . . . . . . . . . .  2,169 
Clothes rack, G. A. Kennedy . . . . . .  ,' . . . . . . . . . . . . . . . . . . . },151 
C ooking range, portable , J. Magee, U. S . . . . . . . . . . . . .  2,204 
Corn planter, A. C. Kent, U. S . . . . . . . . . . . . . . . . . . . . . . . .  2,2 1 3 
Creeper, Ice, E. B. Colby, U. S . . . . . . . . . . .  " . . . . . . . . . . .  2,123 
Curtain fixtures,  O. Buckley & L. L. Sawyer, U. S . . .  2 , 149 
Cutting textile material, A. Warth , U. S . . . . . . . . .. . . .  2,195 
Dye salts ,  etc. , T. Steers , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 2,078 
Dyspepsia compound, V. Brosseau . . . . . . . . . . . . . . . . . . .  2,073 
Fire extmguisher, J. Gardncr & W.E·.Beasley, U .S . •  ,2[13 
Fishing, bait for, W. Harper & W. Smith . . . . . . . . . . . . .  2,110 
Fbh spawn hatcher, M. G. Holto .. & S. Green , U. S .  2,220 
Gas, heating and lighting, C. W. & A. n. Harrison . . 2,179 
nas lighting apparatus, J. P. Tirrell , TJ. S . . . . . . . . . . .  2,129 
Gas generator, hydrogen, H. P. Allen, U. S . . . . . . . . . . 2,118 
Gas illuminator, A. Cuppers, U. S . . . . . . . . . . . . . . . . . . . .  2,103 
Gas, manufacture of, W. D. Huck . . . . . . . . . . . . . . . . . . . .  2,18( 
Gas, process and machine for, T. H. Hicks . . . . . . . . . . .  2,155 
Gate, farm, J. E. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,145 
Grain cleaner, A .Hunter & E. H. Osborne, U. S . . . . . 2,082 
Grain cleaner, A. Hunter & E. H. Osborne, U. S . . . . .  2,133 
Graphite covering, A. Hitchcock, U. S . . . . . . . . . . . . . . . 2,131 
Grate bar, J. W. Stanton , U. S . . . . . . . . . . . . . . . . . . . . . . . .  2,103 
Harrow, J. V. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,147 
Harvester, self binding, J. F. Gordon et al. , U. S . . . .  2,104 
Harvesting nlachin e grinder, J. H. Curran, U. S . . . .  2,076 
Hat, felt, J. T. Waring, U. S . . . . . . . . . . . . . . . . . . . . f . . . . . .  2,198 
Heating air and gas,  T. Whitwell . . . . . . . . . . . . . . . . . . . . .  2,161 

Hoes, M. Cookerly, U. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,111 
Horse hoof spreader, T. Armstrong· . . . . • . . . . . . . . . . . . . 2 ,143 

Horse power, endless chain, G. C. Hodge ,  U. S . . . . . . 2.173 
lIorse rake , O. J,l. Austin, U. S . . . . . . . . . . . . . . . . . . . . . . . .  2,12i 

Horse shoe. J Galipo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,203 
Iron and steel process, C. W. Siemens . . . . . . . . . . . . . . . .  2,223 
Iron C'rJ ,  smelting, P. E. Jay . . . . . . . . . . . . . . . . . . . . . . . . . .  2,211 
Jack, lifting, F. S. Smith, U. B . . . . . . . . . . . . . . . . . . . . . . .  2,086 
Kitchen smell conductor, J. Newhall . . . . . . . . . . . . . . . .  2 ,195 
Knitting machlue, J. S .  Shaller & J. C.  Ford, U. S . . �.125 
Lamp ,  T. H. White & E. Knight, U. S . . . . . . . . . . . . . . . 2,081 
Lamp, R. Hitchcock, U. S . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  2,153 
Lantern, kerosene, J . H. Stone . . . . . . . . . . . . . . . . . . . . . . .  2 ,156 
Lounge, b ·d and chaIr, J. Kinney . . . . . . . . . . . . . . . . . . .  2,221 
Leather, dressing for, F. G. Bell, U. S . . . . . . . . . . . . . ' "  2, 112 
Lock, time, tJ . Burge, U. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,190 
Locomotive smoke consumer, R. Ha wkes et f'l .. U.S. 2,138 
Lycs,  treatment and re-use of, C .M.'.!'cssie du Motay �,158 
Maple sap evaporator, H. Pagn :!elo . . . . . . . . . . . . . . . . . . 2,148 
Melodeons, A. F. yarwood . . . . . . . . . . . . . . . . . .. . . . . . . . . . 2,097 
Milk weighing can, P. 'V. Strong . . . . . . . . . . . . . . . . . . . .  2,122 
Nail cutting ma::;hine,  J. Lawrencl�, U. S . . . . . . . . . . . . .  2,16'.J 
Nail machine, horse shoe , H. A. WillS, U. S . . . . . . . . .  2,176 
Nutmeg gratf'r, T. J. O'Sullivan . . . . . . . . . . . . . . . . . . . . . .  2,139 
Oils and varnishes, clarifying, F. Kersting et. al ' "  2,074 
Organ, lJ. K. Fuller, U. S o O  _ ,  . . . . . . . . . . . . . . . . . . . . . . . . .  2,15';' 
Organ , reed, L. K .  Fuller, U. S . . . . . . . . . . . . . . . . . . . . . . . .  2 ,150 
Paper pnlp propeller, T. Nugent , U. S . . . . . . . . . . . . . . . .  2,205 
Paper, manufacture of, G. Noble . . . . _ . . . . . . . . . . . . . . . 2,168 
Petroleum, distilling, E. F .  Prentiss & H. F. Howell 2,166 

Potato digger, P. M. Bqwtinhimer • . . . . . . . . . . . . . . . . . .  2,182 
Pot tilter and holder, J. Grant . . . . . . . . . . . . . . . . . . . . . . . .  2,t07 
Power, transmitting motive,  A. D. Fox . . . . . . . . . . . . . . 2,170 
Printing, adjusting c3rds, etc. fO! , G. W. Verrall . . . .  2,109 
Pulley hnb, frlction , R. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,192 

Pulp, reducing wood to,  W. M. Howland et al., U. S. 2,100 
Pump, E. Graser, U. S . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  2,186 
Railroad car spring , P. G. Gardiner, U. B . . . . . . . . . . . . . 2,117 
Railroad ch.ir, A.  Van Guy.ling, U. S . . . . " . . . . . . . . .  2,127 
Railroad rail and fastening, �1. F. McIntyre, U. B . . . 2.114 
Hallroa d  chair an� supporter, A.Van Guysl\ng, U.S. 2.128 
Railroad cars, safety shoe for, S .W.Emory et al. ,U. S. 2,197 
,Railway car wheel, W. Wilmington, U. S . . . . . . . . . . . .  2,2[2 
Rail scabbard, etc . ,  J. Btarr . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,095 
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Rak�hOrse,-L. A. P�ddock, U . S . . • . • . . . . . . . . . • • . • . .  2,144 
Rein holder, L. D. Howard, U . S . . . • . . . • • . . . . . • • . . . . .  2,1�0 
Road scraper , W. Thompson, U. B • . • • • • • • • • • • • • • . • • •  2,113 
Roofing compound, D. G .  Conger, U .  B . . . . . . . . . . . . .  2,132 
Roofing, a rtificial, D. G. Conger, U . B . . . . . . . . . . : :  . . .  2,124 
Saw, A, P .  Sproul & G. H. Colliu, U . S . . . . . . . . . . . . . .  2,199 
Saw gate, osclllatlag, C. P. Meigs . . . . . . . . . . . . . . . . . . . 2,101 
Saw mills, dogs for circular, J. A. Fordon, U. S . . . .  2 ,102 
Saws, J. 'E . EmerSon, U .  S . ,  et al . . . . . . . . . .. . . . . . . . . . 2,C94 
Screw wood and driver, A. H.Lighthall, U . S . . . . . . 2,163 
Scythe snaith, F .  S. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  , . .  1 ,200 
Seeding machine, C. E. Patrie, U. S . . . . . . . . . . . . . . . . .  2,217 
Sewing machlnc, T. Henderson & W. G. Wright . . .  2,146 
Sewing machine for boots, M .  J. Stein, U. S . . . . . . . .  2,130 
Sewing machine bemmer, J. Miller . . . . . . . . . . . . . . . . . .  2,15 : 

Sewing macbine, leatber, G. V. Sbellie!!l et al., U.S .  2,183 
Sewing machine, sole, E. O. Urosby et qt . ,  U. S . . . . .  2,218 
SewlRg machine treadle, J. F. Webster . . . . . . . . . . . . .  2, 126 
Shmgle macbine, J. Goldie & D .  Cameron . . . . . . . . . .  2,115 
Ship plank and roller gage. J. H. Johnson . . . . . . . . . .  2,191 
Shoe, improved, T. R. Evans. U. S . . . . . . . . . • . . . . . . . . .  2,175 
Snow plongh, J. O. St�ckhonse, U . S . . . . . . . . . . . . . . . .  2,105 
Soap making, E. H. GIbbs, U. S . . . . . . . . . . . . . . . . . .. . . . . 2,090 
Spring bottom, P. Wells, U. S . . . . . . . . . . . . . . . . . . . . . . . .  2,187 
Steam boiler, �Ieanlng tube, J. Colllcott, U. S . . . . . 2,185 
Steam boiler gage cocks, W. Painter et ai . ,  U. S . . .  2!2 . 6  
Steam bollp,r, removing lime, W.H. Dunning, U.S . . .  2,377 
Steam engines, governors of, W. A. Cogswell, U. S. 2,159 
Steam engine pumps, G. Wightman . . . . . . . . . . . . . . . . .  2 ,215 
Steam engine rams and pumps, W. C . Church . . . . . . .  2,165 
Steam trap , J. H. BlessIng et al., U .. S . . . . . . . . . . . . . . . . .  2,080 
Sream valve, automatic, G. J. Kitson et at. , U. S . . 2 ,164 
Steam valve and chest, W. Glen . . . . . . . . . . . . . . . . . . . . . .  2,096 
8teel, J. Baur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,071 
Sto ae borBr . .  e l c . ,  F. E. B. Beaumont ,  et al . . . . . . . . . . �,089 
Stone bOrer, hydrostatic, F. E. B. Beaumont, et at. 2,088 
Stone dressing machine, J. E .  Hulmes et at . . . . . . . . . .  2,200 
Stone drill , e tc . , F .  E. B. Belumont, et al . . . . . . . . . . . .  2,087 
Stove, heatIng, J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,075 
Stove pipe stone, flask for, P. Jacob & J. Jolliffe . . . 2,210 
Surgical ins: rument covering, W. Hurlstone . . . . . . .  2,188 
Telegraph, H. Hightail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,177 
Threshing machine, J. Gillespie . . . . . . . . . . . . . . ' . . . . . . .  2,lf,o 
Tobacco box and cutter, G .  W. Ylunter et at . . . . . . . .  2,107 
Tramways, steam carriages for, J .  Grantham . . . . ' "  2,116 
Treadle, machine, G .  B. Kirkham, U .  S . . . . . . . . . . . . . .  2,172 
'trow8er legs, ironing bottoms of, T. C.  Tillinghast 2,119 
Truss, engine, J. D. FItch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,140 
'1'ru8ses, engIne, G. Stevens, e� al . . . . • . • . . . . . . . . . . • . .  2,098 
Vault, fireproof, J. W. Warner, U. S . . . . . . . . . . . . . . . . .  '2,072 
Wasbing apparatue, H. B . Corner, et a l . ,  U. S . . . . . . . .  , 2,092 
W,,"shlng machine, W. J. Freeman, U. S . . . . . . . . . . . . .  2,189 
Washing and wringing machine, J. Ewing, Jr . . . . . . .  2,083 
Water wheel, B. Cockley et al. , U. S . . . . . . . . . . . . . . . . .  2,212 
Weighing machine ,  A. E. Emory, U. S . . . . . . . . . . . . . . 2,093 
Window shade , E. Metcalf. U. S . . . . . . . . . . . . . . . . . . . . .  2,193 
Wrecks, apparatus for raising, H. F. Knapp, U. S . .  2,171 
Wrench, F. S. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,1ti7 

RATES OF ADVERTISING. 
Back Page - - - - - - - $1.00 a line. 
In.ide Page - - - - � - 7';) cents a line. 

Engrav ngB may head advertl8ements at the same rate per 

line. by rneasurement. a8 the letter.preS8
_
. 

___ � __ 
WOODWARD'S 

NATIONAL 
ARCHITECT 1000 WORKING DRAWINGS. 

Plans, Details, 
Specifications & Estimates. 

'fWELVE DOLLARS� post­
paid. 

NATIONAL ( S;x Dollars, post I LDEl(,. 5 paid. 

CARPEN'l'ER & JOINER. SIX poUars, post llION,'K'l'ON'S NATIONAL � • • . 
Framinlof and Roofinll'. paId. 

ORANGE JUDD & CO • •  
24;) Broadway. New York. 

Pass Thl'S By If you are II fool or a lunatic ; 
but if you are sane, and wish to 

make money. (milll or woman,) get a postal card NOW 
and 8(>n d v lUl' address . 
AUENTS $fiO .. Week One Party Orders 
MAIi.E OJ n • 1,000 TA HLES. 

EUREKA PORTABLE TABLE Co., ST. LOUIS, Mo. --- --' . ---- ._---- _ .  

CORN HUSKER - Philip's Patellt - 50 
bushels per hour. S.C.HILLS, 51 Courtlandt St.,N.Y. 

GREAT REDUCTION IN PRICES 
OF LE COUNT'S PATENT HOLLOW 

LA THE DOGS, and hiS Machinist Clamps of botb 
Iron and Steel. 

1 set of 8 dogs, from % to 2 incb, $6'50. 

His expanding Mandr!l lS II first class tool which has 
long been needed by every Machinist. 

Send for latest circular. 
W. LE COUNT, South Norwalk, Conn. 

IMP ROVED FOOT LATHES. SELLING 
Everywhere. N. H . BALDWIN, Laconia, N.H. 

Provincial Agricultural and 
Industrial 

E X H I B I T I O N 
For 1873. --0--

rrHE PROVINCI >\L AGRICULTURAL 
and IND USTRI \L EXHIBITION for 187'3 open 

to the world, wlll be held in the CITY OF �ONTHE " L, 
on TUESDA.Y, WEDNESDAY, THURSDAY anf! FRI· 

Ph�1iJ8t]tb�', lJ��uWfht8Htt����'l:r1,;�er next, on 
Prizcs offered, $12,000 to $1;),000. 
For .f"rlze Lit3ts aua tllank Forms of Entries in aU the 
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s
ou�JliYof.°A��1��?t

E
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R
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Montreal ; or to the Secrctaries of County Agricultural 
socleUes. 

Entries for Stock will not be received after the 30th 
August, and In the Industrbl Department not after tile 
6th Septefuber. 

Tbe princlp.1 Lines of R,lIway and Steam'JoatB wlll 
carry stock a.nd I1rtieles for exhibf tioL. at reduced rates. 

For further Inf8E��1.?Es 
alJllbvL'EJ�� undersigned, 

Sec. of the Council of Agriculture 
THE " PH1LADBLP1ilA " 

HYDRA ULIC. JA CK. I> [STO� guided from both ends; all working 
parts guarded from dust ; single or double pumps, 

C.l'llnder
';J 

shafts, rocker arms, pistone, etc., entirely steel. 
�g: l� Cii���t��·N��I���lf.hla. f PHILIP S. JUSTICE. 

. ,;: t �"O p",r riAY! .J.gf!nt8 wantedl All CMII .. ". df .,nrkfncpeo­�jlJ {) 'tf _ pIe, of elthet IllS, )'OllUg orol." make more ruoney at work for ulll in t .• t;ir Ilpare momept. or all the Lime than at.nythlDf -
Q .. PI!l'MGuJ.&E!ifX'e&, A.dd.teulG.B&1.DIOlll bOo.nl"od!u.4n,Jle.!.g.e. 

BARNE'S PATENT : ,.. 
Foot or Steam Power 

Scroll Saw. 
PRICE THIRTY DOLLARS. 
Every Mul1der, Cabinet -cC:C-:C.:C-i.,_ c c.  W�':-��� ���?,rh�����-;;�O�r;, three 
years In market, yet thousands are 
now nslng them. Send for full de· 
scrIPtl°'iJ�F. & JOHN BARNES. Rockford, III . 

Massachusetts Agricultural College, 
Founded and endowed bvtbe State for the Uberal ednea-
�?�y�ir

t
i��?g7�"

t
��� �i�:f��u,:16� ��f��t:tr.�.i'�����:� 

President W. S. CLARK, Amherst, Mass. $1 n 6 A MONTH to Lady Avents. Address ELLIS � MANUFAOTURING Co • •  Waltham, Mass, 

SELL YOUR PATENT.-The advertiser, 
who negotiates sales of valuable patents, wIshes, at 

once,one or two l'eallygood Patented Inventions to sell. 
No advance ch'lrge made. 

Address P. O. Box U 5Jl00." New York. 

POR'l'ABLE STEAM ENG fNES, COMBIN· 
Ing the maximum of .lIielenc

!
, dnrablllty and econ· 

omy, with tbft minimum of weigh and price. They are 
wIdelY and favorabl) k:nown, more than 1,000 being In 
use. All warranted satisfactory or no sale . Descriptive drculars se�iIEn J �P6'.liii�l"EtE4d�H'�sLa wrence. Mass. LIberty st., t., w York. 

NEW YORK STEAM ENGINE CO .  
MANUFACTURERS OF  

Machini sts Tools 
OF ALL DESCRIPTIONS, 

98 Chambers St. NEW YORK. 

CHA.MPION SPRING MATTRESS-The latest and best Imnrovement. Do you want a bealthy and comfortable bed t Here It lB. rhp softest ea.sIest, cl:..eapest, most popular, and 'durable Spring Bed in market. Sold by all leading dealers. N a stock com. plete without  it. Wholly composed 9f tenacious tern. 
Ms
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e���!� Can be lifted, turned, or rolled up like . blanket. Both 
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M:l. qulred. l'!eeds only half thickness of hair mat tress. The regular SIze double bed, 4 ft. 6 In. by 6 ft., conta!ns 19� steel upholstery springs and wetg-ns only thirty 
���er�°-iifa��!��� t��fs�r:s��

o
�Jy1�i��

i
: ��d�h�� ����l Send for plr,torial Circular. Retall price of double bed $13. Shipped, ty single bed or quantity, to all parls o� the w@rlil. Liberal dl·count to the trade. Agents Want. ed. F. C. BEACH & CO .. MaKers, 102 Chambers St .. cor. Church New York. 

BOULT'S PATENT 
Single Spindle 

Combined Monlding, 
Paneling, & Dove_ 
tailing Machine. 

Ii'or Carving, Paneling, 
���ioIJ�elf��� �lf

ou
b���� 

tafllugand Roat1ng. The 
SImplest and most useful 
Machine for Furniture, 
�a"n��ejJrn,1��I��B���'lie��; &c., &c. 

BA l'TLE CREEK MA. 
CHINERY UOMPANY, 
MANUF AOTUREBB, Battle 
Creek, l\Hcllig-an . 

l\I'ASON'S PAT'T FRlCTlON CL UTCHRS , 
are manufactured by Volney W. Mason & Co., 

���I�����, ¥.J;Ll�e�i�i.,flo�.0.r��h���n� street, 

GLASS MOULDS for Fruit Jars, Patent 

yeals at'WtR�e und �e����
s
s�:ge!�§r�';,,bf�rf.���fh�j.l� 

est and cheapest way order dIrect of Mould Maker. Ilrv'iJt8���ULAll ATTENTION paid to MOULDS for 

rrO FOUND ERIES, Factories, Ropewalks; 
&c.-For sale or leaBe, blocks of Lots.wltb bulkbead 
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r
�ti��' Jt�:"f.':&c:.:.,�����rms. S.B.SCHLE�'F1!.LIN , 

SHINGLE AND BARREL MACHINERY.-

CblL1e�'!lli:'gle�� tr:';�e�f�
n
����lnxl�o;��I:g\�dir����� ��M����t. oii�:es�
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W
OOD,WORKING MA.CHINERY GEN· 
erally. SpeCialties, WQodwortll 1"Ianersand Rich· ardeon'. Patent I

1I!f,
roved Tenon Machine •• Central, corn�f�'k�l �?i;,��t:r ilt�HARDSON. 

. Machinery, 
Wood Ilnd Iren ' WorKi.J:1g of every kind. Leather and 

Rnbber Belting) Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE ", CO., 121 ChamDeIB St, N .Y .  

Cold Rolled Shafting. 
o����m f.!�:� �':i�rAI��ai��1sh�,"l I�a.:hey Y�ti';����� 
tn ?.4 ft. Also, Pat. Couplln!i and Self'oillng adjustable 
Hungers. G]<;ORGE PLACE & CO., 121 Uh�ml>eI'8 Street, New York. 

Sturtevant Blowers. 
Of every size and descSR�'R'a£0j;rl'b\l! .?n

c�?
d. 

121 Uhambers Street, New_York. 

P A.TENT PUNCH ING 
l'l H E A !t f N G  M A C H I N ES .  

With all Modern Improvements, in forms a,dapt"d to eve· 
ry kind of ,",ork. WARRANTED SUPERIOR TO ALL O'fUERS .  

Presses hdapted to al l  kinds of work In store ready for 
shipm

M'8�ES G. WILD E R .  121 Ch ambers St. , Kew York. 

Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

!tOI,L ING !lULLS AND ilH l,L MACHINER,Y, 
Punches and Shears for heavy wnrk-FJy Wheels, Shafts, 
Gears, Pul1f'Ys, ann. Rpecial Casting-R. ut Low Pl'icps 

FARREL FOUNDRY & llIACHINE CO., 
lIIOSES G .  WILD ER, 8ELLING AGFNT, 121 Chambers Street, New York 

COWELL PATENT DOOR AND GATE 
) SPRING. worth ten of all others. Won't corrode 

or orf'ak. Ask tho Hardwarlil deulers for it, or address 
Sale Manufacturer, JAS. H. WHITE, Newark N. J. 
Terrlt ry for Sale .  � '-: 

::The fact that tbls shafting has 75 per cent gl oater 
�Lt�JJgLb, a. ftner finlsh,andiR truer to gage,Lnan allY other 
lr1  use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the CELEBRAT:E!D VOL-��t� �08���trri�:d ast�I��.r

n
l!'�c%it!��
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cation to Try street, 2d and 8���';;'�:'�AR!t��i���. 
190 S. Canal s t., Chicago. 

nrStocl,. of thl. Shafting In store and for sale b, 
FULLEH DANA & FITZ. Boston, Mas •. 
GEO. pLACE & CO.,121 Cbambero .treet. N. Y. 
prERCE & WliA.LJ " U, MilwaUkee, Wis .  

SrI']�N(1II ])1];"- S For cutting buslne,s 
• . �. I ' ) I ] " Htenc!ls,all slzps. Also ... .....l ... complete OUTFITS for C10tblrrg 
Stenc!!s and Key Checks. with which YOUDg" men are 
making from $5 t� $20 a day. Send for c�talogne and 
samples to S.M .SPENCER,117Hanover at ,Boston,Mass. 

A POPULAR IDBA. 
We have beim fnrnishlng the new. large ' lIIustrated 

paper, entitled " CrIcket on the Hearth," at one dollar <, 
b�

a
;e

t
f��'ii��

c
��;rtlgl� �j�r������ t������ TI:°::6"ls':t;;�� 

factory. We have not been asked to return a dollar yet. 1110,000 already sold. Sixteen large pa"es. The best and 
cheapest paper In the world. A $5 chromo to every snb. 
scriber. 25c for three months on trial. Ag'pnts WAnted . 
Send 25c .  tor the paper three months, and terms. ,JONES 
& HADLEY, Publishers, 176 Broadway, New York . 

To MANUFACTURE RS and others.-WM. 
HOOPER & Co., Whole.ale Com'n and Ag'rlcultur I Agents, doing business with Seedsmen, Druggists. Iron­

mO> lgers, Grocen, &c., in all parts of Ireland, are able to 
extend Agencies or to intrn<!uce useful inventions, 
�llili'i�?�Jfi1

1
l:'1,�

ged. 1 FOSTER PLACE, COLLEGE 

"'You ask WHY we can 5E1'11 l!-"'irst 
CIa&! 7 Octave l)iallos for $290 ? We answer-ltcosts Jess than $300 make $.l!P�f J��� m·��� profit. We have 

-0'",--, --.  ship direct to fami­price, and warrant 
for illustrated cir-

500 BaukE'�'st .M erchants, know). nsin� our Pianos. 
3tate w hel'e you S3.\V 

'l'tl.hl U mon Iron Mills, .Pltt�burcrh 1:'a. 
The attentjOl.J. of Engineers and Archltect�1s'caned 

��fe%!���1�g ��
o
c��g'���� �:l�: ��t����Jr�� �f� and flange<!. which have proved '0 objectionable In the old mode 01 manufac�lIringt Rre entirelY avoided we are prepared to furnish all slzes at terms as favorabl'e as can beobtalned elsewhere. For descriptive Iltbograph address Carneg"le. Kloman & Co, U ulan Iron Mills, Pittsburgh, Pa, 

$25 A DAY r A,;,ents wanted. Buslness cntlrely 
, • ntjw. G. G. SHAW, Btddeiord, Me. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

23 Adams st .. Brooklvn. K. 1'. 

o I NYENJO RS 
)-+� MANUFACTURERS 

Tile Managers of the 42d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
Jhat the Exhibition Buildings on 2d and 3d Avenues and 
68d and 6Hh Streets, will be open for the recep tion of 
heavy MaChinery August 18th and for other articles, 
September I st 1 878. Tbe Exhibition "Ill be fnrmally 
opened September 10th. 

For particulars, address H General Superintendent, American Institute, New York. U 

N- EW &-IMPR�VE::::D-=P7A.=T=T=E=-RC:-Nc:C:-S-._-M-A-. 
CIUNISTS' TOOLS-all olzeo-at low prices 1<;. GOULD. 97 to l laN. J R. R. Ave . . Newarl<:N. J 

RIVERVIEW ACADEMY, Poughk()epsie 
. N.Y.-Work recommences Sept. 11. Boys, "�a!l'in/ 

:aOPBR BOT AlB. ENGINE CO.ll.IPANY. 10, Ne)V Church St . •  New York 

1 09 
r 

MACHINERY s���r d'r�,�!ar��;,��Pll�c� 
, & co. 60 Vesey st., New York. 

Andretv's Patents. 
Noiseless, Friction Groove.l, or Geared Hoist­
. ers, suited to every want. Safety Store Elevators. Prevent Accident, 
Sm!k'!'.!'B�:'!i;.;�� f��B�i1����k. 
Oscillating EUllines, Donble and Single, 1-:': to 100.Horse power. 
Centrifngal i'nmps, 100 to 100,000 Gallons 

P�]' IUiuute. Best Pump8 in the World, pass jUno!, �and, GrILvel, Coal, Grain, etc., with­ont IllJU:rL. 
t!�;,(l!�tcii.�f!�s�

nrable, and Economical. 

W
M. D. A����:� str:e�?New Vork. 

WENDELL'S PATENT DOOR S:Ol'. 
1000 AGE .N 'l lS WAN" E n. 

Sa per day. Samples, 25 Cts. 
Wendell & FrancisJ 4�6Walnut St. Phila. 

Patent 'Voodworth, DanIe l s  and lJimension PhnerR. 
��l��d�P:Ch���:;i�ig!W�;�i�n;

n
i� Wgot gr��fe Vtt��Za°:' 

turers of the celebrated F rmer Paten t J' atchf-'r Rends 
and Antilrjct10n Cutters and the !" ew En�land ] and 
Saw. Factory 26 Salisbury St., WorccAter, ... U1SS. �ales· 
room 12l Chambers & 103t{el1<;1e 8ts., N. Y .  

H.IBAIL & CO. 

GEAR'S PATENT 
VARIETY MOULDING MA CHINE 
M;::��lg�lk��:;'�I.e'i��:BliiW����i:'?d�Yft�i1�\trnaf1�t 
ted States Circuit "'Courts. Infringers who do not make 
i.mmediate settlements wBI be P:Toflccuted. I MEAN 
BUSINESS. A. S. GEAR, Sole M ! Ilufacturer & Proprietor. 
Also Manufacturer and Dealer in all kinds of Macldoory 
and Mechanical Supplies. 56 Sudbnry St., Boston, Mass. 

$72.00 EACH WEEK. 
Agents wanted everywhere. Business strictly legi timate. 
Particulars free .  Address, J. WORl'H & Co .. St. Louls,Mo. 

Improved 
THOMAS LEFFEL. 

� IVIL AND MECHANICAL ENGINEERING AT 
the !tensselaer Polytechnic Institnte,Troy. 

. {r .-Instruction very practical . Advantage", llD8ur:' 
pused in this country. Graduates obtain excellen t post­
t,ions. Re-opens Bept. 17th . For the Annual Register t con� 
talnlng' Improved Course of Study, and full particulars 
address PROF. CHARLES DROWNE, Dil ee.tor. 

PUNCHING 
AND DROP PRESSES. 

��: t��d�:s�t ilr� '§�V�£S 
& PAHKEH PrlESS co., 
MIDDL:ETOWN, CONN. 

,V A YNE SBORO' 
STEAM ENGINE and 

,B OILER 

� 
� >  � �  
C.:I �  • 00 

WORKS. 
::!:l 
t;J:j 
t;:j 

Stationary and Portable Engines, Superior Balanced 
Slide Valve, all kind BOilers, CIrcular Sawmills, Farm 
E

';{J�;:ss 
For Illustrated circular'rliii�

e
l�t

ct?:
, 

, Waynesboro',�\rank1in Co.,  Pa. 

$!;IC!C grojje nnb tr)1itige (Haflc unjrcr lEe, 
biirfcrullg macf)en 111 lr bcjonberiS baraul 
.lulmerija lll , baf; unlrc l\irma burcf) if) r e  Ber· 
6inb:mg mit lillafl)ingtoll unb bCll clH'o\llii jcf)Clt 
.l;ictu�tft d bte1t , licfollbere mortfj(,i te  our (irIan. 
gung !Jon in. lUtb au�Hinbi id)en �atcllten 
bidet. 

�ebcr &rfinber, gfcid)bid lucIdjer \JCationafi. 
tiit ungef)iiri g ,  ift hurdj bie lib eralen ll'utCll tgC. 
Ic�c bcr mmin!gten elaa/en oum �atclttid)u� 
fur &rfinbun3Cll bmdjtigt . Unjre 15trma ift 
bmit, gc�u�t aul 26iaf)rige &rfar)rung ,  beutjdje 
&rfinber ieber Bdt au brratfJcu ltUD au miiCig Cll 
�rdieu raid) uub piil1ftfid) �atCllte oil etfangcu. 

1Jie meutldje @iection ift in C.CU .pJu ben 
fiif)iger beut icl)er .3l1Geuieure, ' "c lcl)e iu bet 
Office perli.illlicfJ mit &rfiubern lJerftf)rel1 
ltJerbcn. 

mcr " Scil'uti£c American " w irb ill jdnen 
®paltcl! Die bebeutenberen &rfinbullgen ve, 
l\lred)Cll .  

t;lomj\l0ubeu3 erb ctcu n n b  prompt veant· 
wort,t. �' a mp{)hte ill bc:.ttfcfJcr e:\lrad)e  IVCt· 
bell aUf m�tlangen franco 3ugcfan�t. 

&bteifire : 
�atUUt & go., 

.. &ientijic .Amfrican" Patent Afjentur, 
3 7  !pad !lie"" 

New York Pity· 

© 1873 SCIENTIFIC AMERICAN, INC
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A overtlsemenlll will be admitted on this page at the rate Of 
$1.00 per line lor earh insertiOn. li!nuraV'nU8 mal' 
head adverttJIements at the 8ame rate per line by meas· 
urement. a8 the letter-pres8. 

7'he 'Value of the SCIENTIFIO AME:rtIOAN as an advertisfng 

medium cannot be over-e8timated. It8 circulatton is ten 

times greater than that of onll 8im1lar journal now pub-

118hed. It g088 into all the State8 and Territone,. and is 
read In all the pr1ncipfll l braries and read-lng-rooms oJ 

the world. We invite the attentton of tho .. . who wi8h to 

make their busines8 known to the annexec9r'ates. A bU8i­
neBS man wants 8ometlJ.ing more than to see hiB adver· 
ti8ement in a printed nfw,�paper. He wants circulation. 
If it i8 worth 25 cent!< per line to adverURe in a paper of 
three thousand circulation , it is worth $3.75 per line to 
ad,'ert!". in one of forty-ttve thousand. 

MONEY made wIth Stencil and Key Check ont-
and samples fre:.

tS
E.1ii� tho��l��%� ���\il.:l,

a
;:���t 

G E N U I N E  

Wa l t h am  Wa t c h o s 
We contlnne to supply these favorite time-keepers. at  

�:t����B!�tl;��'r
a
�:r i�,;!��;i�:X�� ipi��� PL����a:�fch 

w�g�
n
�r��:

e
ifs�

n
le�gr1bes the various grades and gives 

tho weight and qnallty of the cases. and the prICes of 
each . 

We sem i any watch ordered from onr List, by 
Express, to Rny place, however remote, with 
the bill to collect on del ivery, allowing the pur_ 
chaser to open the package and examine the 
watch before paying. . 

With every watch we send the 

Certificate of Guarantee WIR E ROPE. 
of THE AlJfli!RL OAN WA TCH COMPANY OF WAL- J O R  N A R O E B L I N  G ' S  S O N  S Tf;f�a�Atf�'e Imitations of Waltham Wltches have l\IA;UFACTURERS, TRENTON. N. ;T. 

lo,tely boen put on the m",ket. esp�clally at the West, FOR Inclined Planes,standing Ship Riltging 
purchaf'l,ers cannot be t,oo particular in making a. ielec.. Bridges, Ferrfes, Stays. or Guys en Derricks & (Jranes, 
tton. All Information descrIbing Tm. , Ropes, Sash Cords of Copper and Iron. LightnIng 

n . W Ith W t h Conduct .. rs of Copper. SpeCial attention g\1 en to hoi.! Ven Uln e a am a c es tng !'Ope of �11 kinds for MInes "nd Elevators AJ.Pla for 
wlll he found in the -PrIce List. Write for a copy. and . �;;��refo'i¥r.rn��I.�l:,

d
n ��h��,���o{�n��� RO��S. fo,{ 

mention the SOI H:NTIFIO AMERICAN'. The new Postal 
Cards can be u"ed for thl8 purp J8e. 

Address 

B O W A R D  & C O., 
No. 222 5th Ave. , New York. 

!!!: A s1lectal'V� tch fo�_
Rallroad Men and Trav

�
I
��� I � . , 

SUPBR-HEATERS 
Save fuel; and sUPfr� DRY steam. Easily attachen to 
any boller. . NRY W. �Uli��fJs�.n&��

e
fork. 

Pyrometers For testinli: Ovens. Boller 
• fiues, Blast furnaces. 

Super-Heated Steam. 011 Stm ••  &c. 
Ad<lress , HEN RY W. BULKLJ;;Y , 

98 Liberty St., New York. 

B EACH'S Scroll Sawinlt Machines.-Cheap­
est and best In nse. FGr Illustrated Catalogue and Price Ltst, send to H. �. BEACH. 90 Fulton St., N. Yo 

MORR£�JU;:���¥� & CO., P. BLAISDELL & CO. , 

[AUGUST 1 6, 1 873. 
ar i:--v. Carpenter. Advert'.'ng Agent. A<ldres 

"Box 778, New York city , 

T H R E E  P L Y  P. O O F I N G ,  
In Use Ten Y ears. . 

A good articl�-, w ell recommended . and Buitable for 
�i���

r 
�i'b

e
x 'K0�jI'NGf�0.�1��f!?d�������rN�';,,(\�"g�: 

P R I C E  R F, D U C E D .  
S 
A 
W 
S 
MAHOGANY, 

WALNUT, WHITE HQLLY 
SATIN WOOD HUNGARIAN ASH, AND 

ALL KlNDS OF WOODS. 
IN LOGS, FLANK, BOARDS, AND VENEERS. 

GEO. W. READ & CO. , 
Mill and Yarrt. 186 to we LeWIS St .. cor. 6th St . , E. R . •  N. Y 

W" Orders by mail promptly and faltbfully executed. 
W" Enclose 8c. stamp for C.talogu. and PrIce List. 

D O U B L E  A C T I N G 
B UOKET-P L UNGER 

St�L�!!l!:�!!PS 
VALLEY MACHIN E COMPANY, 

Easthampton. Ma.s. 

EMEHY W HEEL MACHINERY 
for grlllding Tools and Metals. J<um­
ming Saws cleaning Cast1ngB,mnd� 
ing Planer Knives perfectly straight 
-uneqnaled for the sterUng quaUty 
of Its maten'al and WO'l'Fma'Ill!lhi

n
, 

the �U���l�.f °M�'irl �g�;�r:Y: 
����':2��I:.:;�. s�l�o::re�,' 9S Liberty �t t '1 .  Y .  

'I'he stmplest, most dnrable anrt effective 
steam pump now III use. Adapted to aU 
situations and performs alI the funct ons 
of a steam pump without, ttB conseauenti 
wear dnd care. No machinery anout it. 
Nothing to wear out . WtlJ pnmp gritty 
or muddy water without wear or lniury liO 
Its parts. It cannot get out of order. 

C. HENRY HALL & CO. ,  
20 Cortlandt Street. 

New York City. 

OTIS' SAFETY HOISTING 

MachlDe�y. 
. OTISL BROS. & CO., 

NO_ 348 BROAlJWAY, NJJ:W YORK. 

AMERICAN CHARCOAL IRON ' llANtrJ<ACTURERS OF THE lJEST 

Boiler Tubes. Patent ��ilu��eM��i:�h QUiCk AMERIGA� SAW CO. 
WROUG·HT.IRON TUBES In the Market,  also other Machinist Tools. N 1 F St N Y k ' 

t. V to t'(  l' V A K I to I l' 
STEAM PU M P,S. 

SEND FO R lLLU ST RATEO DATA LOGU E 
COPE & MAXWELL MFO.CO. 

HAM I LTO N, O H I O .  
KIDDER'I:; PAI:5'l' I LbJtl-A bUl'e .liellel tor . Asthma_ STOWELL & CO. CharlestOWn. Mass. r" 

H A M B U G E R ' S  
COMB INED CRAD LE &; ROCIUNG CHAIR 

Address, with reference to the above, 
GEO. W. HOFFMAN, DetroIt. Mlcb . 

T H E  

SOIIINCD REC ORD 
F O R  

1 8 7 3 . 
A Compendium of the Sclentlllc Progress and Discove 

rles of the Preceding Y ear. lIlustr.ted with 
over 150

o�����
v
!Pti�. 

$f! pages, 

rrH1S NEW AND 
splendid book embraces ��'iI 'BY:;oJ�:I';,":��I'l,te 

F
:i'£ 

oua Arts and Spiencee that 
��:�ed��"g

n
�fi:;��x%�Mrfng

t
�� 

�:s� ciJ1[e 
t
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lowing Department. : 
l_-CHl£MI8Tl�Y AND MET-

ALLlJHGY. 
2.-MECHANICS AND EN­

GINJJ:l£RING. 
a.-ELECTRICI1'Y. LIGHT, 

HEAT. SOUNI>. 
4.-Tb:CHNOLOGY.-Embra­

clng New and Useful in­
veo tions and Discoveries 

5.
_ii�Wl'Wyto .J,�E t8I�i-

ClJLTmm. 
6.-AGHIClJLTURE_ 
7.-1W RAL AN]) HOUSE­

HOLD b:UONOMY. 
8
'
-

����N�UTI��D
I
��! 

GIENE 
9.-NA'I'UHAL HISTORY 

AND ZOOLOGY. 
1
0 

�EtliiiJ,¥JfltR
O

���I.' 
l1J�. GEOGR_U'llY. 

.-GEOllOGY ANI> MiNERALUGY. 
lB.-ASTRONOMY 
14.-BlOURAPH Y .  

I���l �:::-;:s:�� ���
Ir
l�t

t
s
o 
a�"tt ��I�A������I'i!°g���� 

copy of SOIENOE REcoRn FOR 1873. It Is a moot 111-
terestlng and valuable BOOK. and sbonld have a place In 
every Honsehold. In every Library. 
�fn

"
1f.':

s'?;i�::$2. 
Hanasomely Bonnd. Over 150 En­

Sent �y lIIall to all parts of the conn try, on recelp" of 
the price. A IIheral dlRcount to the trade and to "an· 
vas8ers. For sale at all the prinCipal Bookstores. 

MUXN & CO., PUBLISHERS, 
31' Park Row, N ew York City. 

THE SCIENTIFI C AlJfERI CAlV wlIl be sent OM year 
and one copy of SCIE1!ICE RECORD FOR 1373, ou 
receipt of $4'50. 

B OJENC,E REOORD .FoR' 1S1'�� un. !form With the ,bove .. Price $2. Library bludlllll'. �.50. 

AND FITTINGS, FOR GAS, STEAM 
SEND FOB C

WfiRCESTER. MASS. O .  Brry . ,  BW or , 
I WATER, AND ·OIL. Working Model.� Movable-Toothed Circular Saws 
c�Jl!:Wor":s� &��s 

&��
tterB' SnpplIes, Maohlnery fOl 

tr':i��:rrlmental ��j�I�eRtJfte��� \'f.����L'."��t �o · P .l!.RFORATED CROSS-CUT, 
' 

NO. 11i GOLD ST • •  NEW YORK. AND 

B U I L D E RS SEND FOR BOOK CATALOGUE_ 
BICKNELL. 27Warren st_.N.Y 

Machinist's Tools 
EXTRA HEAVY AND IMPROVED, 

' 

LUCIUS W. P��lt!�!s�FACTURER 
Warerooms, 9S LIberty Street. New York_ 

A_ C. 13,!'E BBINS, AJi:ent. 

-TH,.----cE-H-A-S-K-IN-S-M-ACHINE CO. 
FITCHBU RG, MASS., Mannfacturers of 

PATENT VERTICAL. STEAM ENGINES. 

(10 HORBE-POWER. )  
Onr Comhlned Engines and  Boiler. qre made in quantl-
�hC:n"g���re�

t
�act,:';;� ru�WI�h"�r��t�r

a
!�fe�

rt
�n"J�e�t;�: 

pense than any other engine manufacture� Sizes from 
1 to 30 borse-power. Warerooms, 46 Cortlandt Street. 
New York. Send for Clrcnlar. 

IRON STEAltIlSHIP B UILDERS. 

NEAFIE & LEVY, 
PENN WORKS, 

MARINE ENGINE§, BOILER,,:!. AND BUILD­ERS OF COm_POUND E!'j GINES, 
PHILADELPJ.;JJA, P A. 

:.wy pUl'Llt;,:) 111 . JAMES LEFFEL & CO., SPRINGFIELD, OHlO, 01' IOU LIBERTY 01' • N. Y. CITY. 
:SlLIUA'l'J!j U�· t o  tJA . 

COOLIDGE & CO . .  BOSTO ... . MASS. 
THE 

. LATEST IMPROVEMENT 
IN 

OIL FEEDER for 
M�l'lt!r�����n��: 
Sample Cups by 

BRASS WORKS. 

PORTLAND CEMENT, From th.e best London Mannfacturers. Fo/' Fale by 
A Practical Tre.tI.�!���':e�1f,Prh��elfM:·i5�e�i. 

I RON PLAN ERS, ENfl lNE LATHE" 
Drillli, and ether Machtnists' Tools, of s

�
erior qual U&h °i'n�\\',�c:��3��:�I��WF�� �a�'N 

1
0:.8. �Hff f'6��81� [VA ,(" 0, \:QW R l1 v('!n . ('on n .  

NOYE'S MliLL FURNlfJH1_NG WOHKS 
are the largest in the Unit' d � tates. They make 

Burr Ml11stones, Portal)le Mille, P J1U4 Machines, Packers, 
M!11 Picks, Watcr Wheels. Pulle IS p ,d Gearing. specIally 
adapted to 1l0ur mill.. Send II r c'. ,alol:ue. 

.1 . T. N 0 , E  � �ON ,  Buffalo. N .  Y_ 

RaNSO'M SYPHON CON DEN S ER perfect� 
and maintnins vacmlID on Steam Eng1nes at cost of 

one per cent'lts vall!le. and by Us use Vacuum Pane are 
rnn wltb Iull vacnnm wlthont Air Pump. Send to WM. 
ALLEN . 51 Chardon St .. · Bo�ton. for a �ersonal call. or 
he ComptLny. at Buffalo. N. y., for a clr�ular. 

SILICATE OF SODA. 
L. & J. W, FEUCliTWANGER �EW YORK. 

AI..TEl.'iTS WA�TED-AnybOdy can make 
It !Ie.;-, First class artlmes for Omce and House. 

o U6e. lIU\Pui8cturer's J2!jces. and enormous p],ollts. Address, fOf Circular, JAs. 1:1. WHITE. liIewark, N. J. 

SOLID SA WS. 
I V E N S &; B Rtf�OK E S P A T E N T  Eccentric-Geared Power Press. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplp,"",, $trOIlll'est, Cheapest, B est. 

One copy, one year 
-One copy, SIX months 
One copy, tour months 

In the t est at Holyoke. In 
1872. the Honston gave the 
highest percentuge ever 
shown In a rellable test and 
the hhfhest ave·r age re­
sults ever obtained. In 
practiclll use i l is everywhere 
demonstrating its superior­
ity over all others . Emer­
!"on's full report furnished on 
appllcation . Send ior Clrcn­
lar. 
.MERRILL & HOUSTON 

IRON WORKS, 
BelOit. WisconsIn. 

$8,00 
1.50 
1.00 

One copy of Sclentlllc American for one year, and 
one copy of t:ngravmg, U Men ot Progress " 10.00 

One copy of Sclentlllc American for one year. and 
one COpy of " Science, ltecord/' for 1878 4.50 

Remlt by postal order. <lraft or express. 
The postl>ge on the Sclentffia Amel'1can IS five centaper 

quarter. payable at the omce whore receIved_ Canada 
8ubscrlhero mnst rem,t, wIth snbscriptlon. 25 cents exlJa 
to pay postage_ 

Address all letters and make ail Post Omce orders cf 
drafts payahle to 

MUNN &. 00., 
37 l'A R lr  s.PW NEW YOllS 

THE " Scientific American " is printed with 
CliAS, ENEU JOIlN SUlI & OU. 'S INK. Tentn a x. d  

Lombard ats., Pbil&delpbla. m d  5 9  Gold st. , New York. 
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