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THE BALTIMORE CONCl:NTRIC ROTARY ENGINE. 

It is hardly necessary, at the present day, to direct espe­
cial attention to the relative proportion ol advantages and 
defects inherent to the rotary engine as a type; nor is it here 
needful to draw any contrast �etwee� it and the reciproca-

I, • �..J }I "J'( ,'). 

ting engine. Although baving the merits of compactness it is a matter of regret that tbe short period which bas 
and lightness, and generally that of cheapness, which ren- elapsed since the completion of the invention, has precluded 
der it admirably adapted to certain requirements, the rotary the making of necessary competitive trials, and the COllse· 
is in comparative infaucy; and hence, while, in the future, quent formation of opinion npon a basis other than that af­
inventors will nnquestionably seek to augment its advanta- forded by a careful examination into the construction and 
ges, at present their efforts are more particularly directed general operation of the machine. 
toward overcoming the practical difficulties which militate 
against its employment to an eqnal extent with its older 
rival. 

The principal obstacles to be surmounted, as we bave be­
fore remarked in referring to engines of this clas�, are tho�e 
in the way of using steam expansively with a variable cut­
off and without undue clearance, and also in the reduction of 
frictional loss to a minimum by prevention of wear and by 
perfect equilibration of working parts. TheRe, by proper 
means, once overcome, it is clear tbat an advance of no small 
importance will be effected, and an engine produced mani-
festly capable of coping with the best reciprocating machines 4 
of equal power, as regards durability, efficiency, and in point 
of economy of fuel. 

The inventor of the device, to which in the following de· 
scription we propose particularly to refer, has, he states, con­
ceived the same with It full knowledge of the matters where­
in the older forms of· rotary engines have been found want. 
ing. How he has succeeded in avoiding such difficulties is 
It subject for the intelligent judgment of the reader; though 
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Referring to the foregoing engravings in illustration of our 
subject, Fig. 1 afford s an excellent idea of the exterior ap. 
pearance of the engine, and the smaller drawings, Figs. 2,3, 
4, and 5, relate to  especial parts which will be  adverted to 
as we proceed. 

The eoncentric.cylinder or casing, A, is bored out smooth. 
ly to form a perfect circle within, and is pierced at either 
side with induction ports, B, Figs. 2, 3, and 4, which ex· 
tend across the rim, forming narrow slits of about half an 
inch in width. At C, Fig. 2, are shown the exhaust open. 
ings, of which there are four, two on each face, and which 
together aggregate in area four times that of the induction 
ports. A steam jacket, represented in section in the upper 
portion of Fig. 2, incloses the top of the case so that the 
steam, entering by the pipe from above, is supplied to both 
'nduction ports at once. The exhaust passes through the 
openings above noted, into annular chambers, and thence 
exits by the pipe$, D. 

A E, Figs. 1 and 2, are the steam chests communicating 
with the jacket and containing the valves, F, the form of 
the latter being more clearly shown in Fig. 4. It will be 
here observed that the two parts of the valve are separated 
by springs, and that the outer part is made in the segment 
of a circle (see section in Fig. 3) to fit the chamber, against 
which the springs hold it. The valve journals are arranged 
as shown, one resting in the cover and the other passing 
thr.ugh and te�minating in a short crank, G. The construc. 
tion is of course the same in both valves. 

Between the cranks, G, extends a horizontal bar, H, Fig. 
1, the portion of which passing over the shaft is shown in 
Fig. 5. On this bar is a small projecting roller, J, and formed 
on its inner side are other projections. The lug on the left 
side of the bar, or that nearest the reader, is perforated and 
travels on a horizontal screw-threaded bar, secured to the 
head of the casing. Also inclosing this bar is a spiral spring, 
K, which presses against the lug. On .the opposite side of 
he bar, H, another projection, not shown, also travels on a 

screw·threaded rod held in fixed standards, on which, how. 
ever, are nuts which can be turned forward or back on the 
screw so as to limit the play of the projection and conse· 
qUEmtly the horizontal movement of the bar, H, to which 
the latter is secured. On the shaft of the engine is a disk, 
L, Figs. 1 and 5, shown in .the former figure just in rear of 
the governor pulley, on which are formed two cams which, 
n the revolution of the disk; press upon and push aside the 

roller, J. The motion of the. valves is therefore governed 
as follows : Rotating the di sk throws the roller, J, to the left ; 
the spring, K, is consequently compressed by the lug on the 
bar, H, being carried against it. As soon, however, as the 
cam pressure relaxes, the spring acts and, by its recoil, 
throws the bar oyer in the opposite. direction, so that by this 
means the cranles, G, and the valves attached thereto, are 
moved. Referring now to Fig. 5, on the left side of the 
right hand cam will be noticed a number of additional 
pieces. These are movable blocks bolted on and easily ad. 
justable, which serve to increase the length of the cam so as 
to control the points of time of opening the valves and ad­
mitting steam. When it is desirable to cut off earlier, with 
reference to the revolution of the drum within, more of these 
blocks are add ed; and when a more continuous supply of 
steam is needed, some are removed. The ready manner in 
which the cutting off can thus be regulated is, we think, an 
ngenious and novel improvement. 
Through the action of the lug and nuts on the right Mthe bar, 

H, in governing the horizontal play of the latter, it is clear that 
the apertures of the induction ports are also thus regulated, 
for necessarily, if the cranks, G, are carried over a shorter 
distance, the valves are moved over diminished spacf.. By 
this means tke induction orifices can be arranged to admit 
steam to their full capacity, or to allow it to enter in the 
thinnest possible sheet, so to speak, in accordance with the 
power and work required of the eng\�e. The same device 
can also be made to afford an extremely sensitive variable 
cut.off, by connecting the governor with a movable wedge 
which will thus, by entering more or less, shorten or length. 
en the play of the bar, H, and thus automatically control the 
valves in their motion over the very narrow ports. These 
changes, the alteration of the cams and the nuts on the sli­
ding bar, it should be noticed, are all easily accomplished in 
a moment, from the fact that the parts are outside the mao 
chine, and hence dir�tIy at the hand of the engineer. 

In Fig. 2 the interior arrangements are clearly depicted ; 
M, the revolving drum, is secured to the shaft, and its length 
is very nearly that of the case, so that its ends when rota. 
ting are in such close approximation to the latter that steam 
is prevented from passing between. The weight of this 
drum is such and it is so constructed as to act as a balance 

on and easily removable. In order to obtain access to this 
part of the engine for alteration or repairs, it is only neces· 
sary to remove the head of the cylinder and draw the pis· 
tons laterally from their positions by hand, an operation very 
quickly and easily performed. 

The abutments, 0, fixed on the case are arranged similarly 
to the pistons, their movable ends entering slots, S, and steam 
passing along their outer sides. It will be observed that the 
pistons come under these abutments, so that each moves 
through one h .. lf the space between the drum and cylinder, 
while they laterally entirely and closely occupy the chamber. 
All jar and consequent wear due to sudden contact is inge­
niously obviated by a nice arrangement of working parts ; 
thus, supposing the drum to turn from right to left, the 
abutment, 0, is first met by the inclined projection, P, which 
slides under and is prolonged by the flat portion of the pis­
ton, N, which is followed by another inclined projection, T, 
sE'cured to the drum. By this means the parts which travel 
under the abutment are inclined planes, which readily slide 
by without jar. Similar arrangement�, it will be noticed, 
are provided in connection with the abutments to prevent 
sudden contact of the pistons with the cylinder. 

The operation of the engine can now be easily compre· 
hended. Steam entering at the top passes through the jacket, 
thence through the ports, and thence, entering the cylinder, 
actuates the drum. In Fig. 2 the pistons are shown near the 
end of the stroke. Before their faces have reached the ex· 
haust ports, the valv@s will have closed, thus cutting off the 
steam while the pistons are passing the abutments. The ex­
haust ports being open, the moment the falJes of the pistons 
pass their edges the steam exhausts. 

It remains ,  in conclusion, to sum up the advantages of the 
machine, as claimed by the inventor. Ofthese the principal 
is a positive equalization of steam pressure, on all sides of 
the drum, at all times and at every point of its revolution, 
so that frictional wear is reduced to its lowest point for the 
main shaft and journals. 'The drum is balanced by the steam, 
and hence its oscillation is prevented. In proof of these as­
sertions the inventor, in our presence, caused'an engine of 
some thirty horse power to start and operate under a steam 
pressure of less than half a pound. From further trial of 
the machine at the Ridgewood Works of Mr. C. P. Ladd, of 
Bloomfield, N. J., where it was built, we may add we were 
favorably impressed with its construction and operation ; but 
of course, in the absence of complete tests and calculations 
as to power, etc. , we are unable to speak, with such certainty 
as we should desire, of its probably high efficiency. 

Further points of advantage may be briefly stated as fol­
lows : Cheapness, as all the parts are simple lathe work, 
strictly circular, or else have flat and straight edges 
easily planed ; compactness ; economy of fuel, because the 
driving power is always at the same leverage from the center 
of the main shaft, and, through the cam, steam may be em­
ployed expansively to any extent compatible with length of 
stroke or size of engine, according to 'the horse power re­
quired for the work to be done ; simplicity and ready acces­
sibility of working parts ; practically no appreciable clear· 
ance ; capability, from its plane surfaces, of being packed as 
readily as a reciprocating engine ; lastly, and especially 
claimed by the inventor, owing to the machine being concen. 
tric and the steam space being uniformly the same, the 
amount of steam used can be cubically calculated so as to 
institute a comparison between this and the reciprocating 
engine as to bulk of steam used and power developed. There 
are other matters, mostly of theoretical nature, also claimed 
to prove further advantage, but owing to lack of space w.e 
are obliged to omit their consideration. 

Patented July 23, 1 872, by Colonel E. P. Jones, one of 
the Commissioners to the Vienna exposition from Missis· 
sippi. For further particulars regarding proposals for con. 
struction, rights, etc., address the manufacturers,  the Balti. 
more Concentric Engine Company, General Wade Hampton, 
President, care of Carolina Insurance Company, Baltimore, 
Md. 
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steam presses, are located in the space between the drum and 
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be�ween their upper surface and the inner periphery of the 
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FRICTION OF WATER IN PIPES. 

In a perfectly straight and smooth pipe, the quantity of 
water that will be discharged in a given time depends only 
upon the head. The velocity of the water will be that 
acquired by falling through the given head, and the quan· 
tity discharged will be the velocity multiplied by the cross 
section of the pipe. Algebraically, these results will be 
expres�ed as follows : v2�V2gh, and Q�v X S, wh@re v is 
the velocity in feet per second, h the head in feet, Q the 
number of cubic feet- discharged per second, g the velocity 
acquired by a body in falling one second, and S the cross 
section of the pipe in feet. 

In pIactice, it is found that the actual velocity with the 
smoothest pipes made is much less than the theoretical, 
part of the head being taken up in overcoming the resistance 
of friction. In the case of curved pipes, there is another 
loss of head, and consequently of velocity, at each bend. 
Numerous experiments have been made to determine the 
amount of this frictional resistance, and formulas have been 
constructed from the results. These formulas should always 

'be checked by actual experiment, when great accuracy is 
required, as the results are greatly altered by seemingly 
unimportant details. Our object, in this article, is to give 
the best and simplest formulas for general use. Very good 
tables, showing the amount of water discharAl'ed under dif. 
ferent heads from pipes of various diameters and lengths, 
will be found in Trautwine's "Engineer's Pocket Book. " 

For smooth iron pipes, Prony's formula is as follows: 
h�0'00040085 X L..;-d[( v + 0 '1541 2)2-0 '02375)], which may be 
thus translated : To find the necessary head of water to pro­
duce a given velocity of discharge, add 0'15412 to the velo. 
city, square the sum, subtract 0 '02375, and multiply tlie dif· 
ference by 0 '00040085 times the length of the pipe divided 
by the diameter, noting that all dimensions are to be taken 
in feet. 

In 1 858, some very interesting experiments were made by 
the Brooklyn Water Commissioners to determine the f!'iction 
in pipes, the pipes experimented upon being very much cor· 
roded by long use ; and, from the data so obtained, Prony's for· 
mula was modified to meet this case. The formula constructed 
from their experiment is : h�0 '00046749 X L";-d(v + 0·397)2, 
or :  To find the head corresponding to any required velocity, 
add 0'397 to this velocity (expressed in feet per second), and 
multiply the sum by 0'00046749 time$ the length of the 
pipes divided by the diameter, in feet. For ordinary use, 
It much simpler formula, hy Mr. Lane, will answer: 
h=0'000625 X L..;-d X v2, or: The required head equals the 
square of the velocity multiplied by 0'000625 .times the 
length, divided by the diameter of the pipe, all m easure­
ments being taken in feet. 

Knowing the actual head required for any velocity of dis· 
charge, we can readily ascertain the head required to over· 
come friction, and consequently the increased pressure ne· 
cessary, in pounds per square inch. Thus, the theoretical 
head (disregarding prejudicial reeistances) necessary to pro­
duce a given velocity is found by dividing the square of the 
velocity by 64 '4; or, expressed algebraically, th e formula is 
h�V2";-2g, and the difference between the actual and theo· 
retical head is the amount required to overcom e friction. 
The pressure per square inch required to overcome this fric· 
tion is equal to the weight of a column of water of one inch 
cross section, and with a higH equal to the ascertained head . 

In order to render the preceding remarks more intelligible, 
we will assume data and work out an example ly each 
formula. Length of pipe =100 feet, diameter of pipe�3 
inches. Required velocity = 2 feet per second. By Prony's 
formula: 

Required head = 0'00040085 X 100..;- '25 X [(2 + 0 '15412)2 
-0 02375)]=0'74 feet. 
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By Brooklyn Water Commissioners' formula : 
Head=0 00046749 X 101H- 25 X (2 + 0 397)2=1 '07 feet. In 

this case, the pipes being very much corroded, the resistance 
is greater, and more head is necessary. 

By Lane's formula : Head = 0'000625 X 100+0 ' 25Xv2 = 1  
foot. (Pipes in average condition). 

A correspondent has asked us what is the difference of 
friction in a pipe, under 15 pounds pressure and under 150. 
We will use Lane's form ula in making the necessary computa­
tions for the answer, though the same method would answer 
with either of the others. 

A column of waler, to have a pressure of 15 pounds per 
square inch, :!!lust be about 34'6 feet high. We will assume 
the diameter of the pipe to be 6 inches, and the length to be 
500 feet. Then the formula gives : 34'6=0'000625 X 500+0'5 

X 'li2• From which we find that v=7'44 feet per second. 
The theoretical velocity corresponding to a head of 34'6 feet 
is equal to the square root of 64'4 multiplied by 34'6, or 
47'2 feet per second, and the theoretical head necessary to 
produce a velocity of 7'44 fHet per second is the square of 
7'44 divided by 64'4, or abrmt 0'86 feet; so that the head 
necessary to overcome friction is 34'6-0'S6=33 '74 feet, and 
this produces a pressure of aboll.t 14'6 pounds per square 

inch. 
In the second case, wh'm the pressure on the pipe is 150 

pounds per square inch, the head of water will be about 346 
pounds per square inch; and substituting this value in the 
formula, we have : 346 = 0'000625 X 500+0 '5 X '{)2. From 
which we obtain : '{)=23'53 feet per second. The theoretical 
nead req uired for this velocity is the sq ua,re of 23 '53 divided 
by 64 '4, or about 8 '6 feet; so that the head necessary to over­
come friction is 346 - 8'6=337'4 feet, which corresponds to 
a pressure of about 146 '2 pounds per square iuch. By com­
paring the velocities under the two given pressures, it will 
be seen that the velocity is about 3'1 6  greater in t'"e second 
than in the first case, while the pressure necessary to over­
cnme friction is 10 times r,s great in the second case. �ow 
the square of 3'16 is about 10, and we say that friction in 
pipes increases as the square of the velocity of discharge. 
We hope we have succeeded in making this matter plain to 
our readers. We have given them formulas which apply to 
the flow of water in iron pipes under various conditions, 
these formulas embodying the results of the most reliable 
researches on the subject. 

-------------.�.�.�.-------------
THE ZODIACAL LIGHT. 

The name zodiacal light is given to a faint nebulous ap­
pearing radiance, which, at certain seasons of the year, and 
especlally within the tropics, is seen in the west after twi­
light has ended or in the east before it has begun. The 
light is conical in shape. the breadth of 1he base varying 
from 8° to 30° in angular magnitude, and th!! apex beihg 
sometimes more than 90' to the rear or in advance of the 
sun. 

Very many theories have been adduced to account for the 
phenomenon, Kepler supposed it to be the atmosphere of 
the sun. Cassini considered it as a lenticular solar emana­
tion, and Mairan believed it a refiection from the sun's atmos­
phere, stretched out into a flattened spheroid. La Place, 
however, founded the theory which astronomers have gen­
erally adopted, and in his BY8teme du Monde he pronounced it 
a nebulous rotating ring, situated somewhere between the 
orbits of Venus and Mercury. It is unnecessary to ent!"r 
into any discussion of these earlier views, as probably the 
best records extant which tend to explain the nature of the 
phenomenon are the observations of the Rev. George Jones, 
chaplain of the IT nitedStates Japan Expedition, made on the 
Pacific Ocean, over an uninterrupted period of two years from 
April, 1853. Of these we give below the general conclusions 
in order that the reader may compare them with the theory 
of a correspondent, Mr. T. R. Lovett, which will be found. 
with an explanatory diagmm, on another page of this issue. 
We may here remark that the idea therein stated, ascribing 
the zodiacal light to the reflection of the rays of the sun from 
the atmosphere, seems to us plausible, particularly as it 
accounts quite clearly for portions of the phenomena espe­
cially noted by Mr. Jones. The pulsations or intermittent 
variations in luster of the radiance, observed by Humboldt and 
others, our correspondent ascribes to refraction in the body 
of the atmosphf're, or irrf'gular motion of its surface. Mr. 
Jones, in referring to the same appearance, speaks of two 
distinct degrees of luster, a triangle witbin a triangle, the 
boundaries of which could be detected. It will be observed, 
on examining the explanation of the n"w theory, that these 
two triangles may be accounted for by the observer sf'eing 
both base and elevation of the spherical triangle, reflected 
from earth to atlI'osphere and thence to the eye. Again Mr. 
Jones states that when his position was north of the ecliptic 
the main body of the light was on the north side of the line, 
and conversely when he was south of tht- sun's apparent 
path; but when he was on or near the ecliptic, the light was 
equally or nearly divided by that line. Our correspondent's 
views agree with this, for he considers that when the specta­
tor is in the plane of the ecliptic, that is, when tbe latter is 
perpendicular tv his horizon, it is the only period when he 
can see the double light pyramids at east and west at the 
same time. Mr. Jones says that at midnight he saw the 
light simultaneously on both eastern and western horizons, 
which also agrees with the second proposition of Mr. Lovett. 
The remainder of Mr. Jones' .conclusions ascribe the phe­
nomenon to a nebulous ring similar to that which surrounds 
the planet Saturn. He c1tllsiders the change of shape of the 
light due to change of horizon attributable to new portions 
of nebulous matter coming into position to give visible re­
flection, while portions lately visible were no longer capable 
'Of giving such reflection. The change of shape he believes 

J titutifit �mttitJu. 
based on a principle similar to that of the rainbow, the arch 
of which is new with every alteration of

· 
position. Ht'nce 

the parallax of the light cannot be found. This may be com­
pared with our correspondent's first conclusion. 

Mr. Jones alludes to the reflection from the atmospher@ 
theory, but does not believe that the light takes its shape 
from such cause, because" the lenticular elongation of tue 
earth's atmosphere, consequent upon diurnal rotation, must 
be directly over the earth's equator; while the course of the 
zcidiacal light shows not the slighte�t affinity for this line." 
The other conclusions point Ollt that, as a nebular ray, it can­
nt)t lie between the orbits of Mercury and Venus as shown 
by La Place, that it must be something continuou" and un 
broken, that Mairan's theory above given cannot be true, that 
the substance of the light cannot be very remote from the 
earth, owing to its a'teration of outlil'.a due to change of ob­
server's position, and that it seems full of internal commo­
tions. 

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

THE GREATEST GAS WEIL IN THE WORLD. 

The Newton gas well, six miles from Titusville, Pa .. dis 
cO\'ered last year, still continues to pour forth its gaseo:s 
treasures at tbe rate of three millions of cubic feet of gas 
every day of twenty-four hours. The gas iss ups undpr a 
pressure of from twenty to thirty pounds per square inch, 
and for the most part goes to waste. Pipes bave bt'en laid 
to Titusville, and some two hundred and fifty dwdling 
houses, shops, etc., "re now supplied with the gas for illu 
mination and fuel. For heating purposes it is admirable, 
but for illumination it req uires to be passed through naphtha, 
as it is deficient in carbon. 

' 

This well may bJ justly regarded as one of the wonders of 
the world. If the bowels of the earth in its vicinity were 
transparent, a,nd the.owners could satisfy themselves of the 
continuity of the gas flow, we presume that pipes would be 
l.,id from the well to several of the hrge cities, such as 
Pittsburgh, Cleveland and Bnffalo, distant from 130 to 150 
miles. 

We have heretofore pu bUshed accounts of the gas wells 
at Painesville, Ohio, and other places. But we believe that 
the quantity of gas delivered by the Newton well exceeds 
the combined supply derived from all other wells in the 
country 

• •••• 

TO EUROPE BY BALLOON. 

We publish on another page a variety of particulars con­
cerning the construction of the great Graphic balloon, where­
with Professors Wise and Donaldson intend to attempt the 
passage of the Atlantic, starting from New York about the 
20th of August next. 

The only chance for a successful issue of this hazardous 
voyage, almost the only chance, indeed, for life which the 
daring aeronauts will possess, depends upon the flotant en­
durance of the aerial ship. To fortify tile apparatus in this 
respect will be the paramount consideration of the naviga­
tors. Doubtless they would be glad to elongate the balloon, 
provide propellers and steam power, and so continue the ex­
periments in aerial navigation ably begun by De Lome and 
oihers. But the necessities of the present occasion forbid, 

The ordinary rotund fOl'm of balloon, althGugh vnsuited 
for mechanical propul�ion is bAst adapted for strength as a 

gas holder, and this is the form that has been wibely chosen. 
Professor Henry, writing to the Graphic, also to Professor 

Wise, fnlly endorses the views of the latter in respect to 
the existence of constant easterly currents above the earth, 
and expresses the belief that, if the balloon can be kept afloat 
long enough, she may be wafted over the ocean to Europe, 
But he does not recommend the attempt, and, if it must be 
undertaken, wishes that some other person, in whom he had 
less personal regard than Professor Wise, were about to 
make the trial. He thinks that, as preliminary to this ocean 
voyage, Professor Vnse ought to make an overland flight 
from the Pacific to the Atlantic, a distance nearly equal to 
the width of the Atlantic ocean. 

To this Professor Wise replies that the easterly currents 
will be found steadier and saft'r over the ocean than above 
the land; and he prders to take the ri.ks of dropping into 
the sea rE.ther than the chances of bumping ag,inst the cliffs 
of the Rocky Mountains. 

In view of the Professor's expAripnces on his great voyage 
from Missouri to New York, in 1859, described in our last 
number, we think his conclusion is correct. He expects 
to be able to keep afloat in the air for at least ten days, while 
only three days will be actually required for the great 
"waft." To us, the probabilities of his success appear to 
be little better than those of an individual who, in an opel' 
boat, without �ail or oars, should attempt to float across the 
Atlantic upon the surface of the Gulf Stream. 

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

A NEW SUBSTITUTE FOR RUBBER. 

Daniel M. Lalllb, of Strathroy, Canad�, is the author of a 
method cf producing gum from the milkweed plant, <:)1' 
other plants of the asclepia family, and flax and other seeds, 
which conSIsts by macerating and fermenting the substances 
and then by evaporation reducing the resulting liquid to a 
thick gnmmy mass. The gnm thus obtained may be cheaply 
produced, and is alleged to have many of the valuatle quali­
ties of rubber. It is insoluble in water, may be vulcanized 
with sulphur, etc. The price of pure rubber is now very 
high, and the discovery of an economical substitute is a mat­
ter of the greatest importance in the arts. 

··e .• 
J. H. F. reports the discovery of a fOlisil corn shuck in 

Missouri. It was found 30 feet below the surface, imbedded 
in clay. 
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OXYM:ALEIC ACID. 

M. Bourgoin gives the above name to a new' organic acid 
which he states differs from maleic acid by 2 equivalents of 
oxygen, and from maHc acid by 2 equivalents of hydrogen. 
Thus : Maleic acid=08H±OB, oxymaleic acid=C8H10lo, ma­
lic acid=CBH6010. The new subshnce is solid, white, and 
of an odor similar to that of malic acid. It is very sLlluble 
in watn, 'which it abandons on evaporation, under the form 
of ve7 delicate, long, penniform crystals It is equally 
soluble in alcohol and in ether, s�parating itself from the 
latter vehicle in the shape of elongated crystals gro.lped in 
stars. 

NEW QUARRIES OF LITHOGRAPHIC STONE. 

New quarries of lithographic stone have quite recently 
been found in Italy ne'1r the French frontit-'r, and on the 
co tst of the Gulf of Genoa; from these it is stated that an f'X­
cellt-'nt quality of lithographic stone has loe�n obtainf'd. This 
discovery is of great impl)rtance, as of late years the supply 
of this stone, which has been almost exclus'vely. for Euro. 
pean use, obtained from Ge-many, has b"en gradually dim. 
ini�hing, in proportion HS the beds in that country were de· 
pleted. 

MEDICATED CRACKERS, 
M. L'mou�in, a Prussian apothecary, encloses powders, 

such as quinine, aloes, rhubarh, and other drugs diRagreea­
ble to swal'ow, in crackers. The cracker is �plit and a ma­
trix made within, in which the powder, carefully ll1easUled, 
is placed. The two parts of the env"ll"pe, whieh is quite 
small, are then closed together and secured. Wht'n taken, 
it is soaked in water for a moment until softened, then 
gulped down whole. 

STILL ANOTHER NEW ANILINE RED. 
By allowing a few drops of chloride of sulphur to act up­

on 30 grammes of aniline, the mixtura being continually 
stirred, Hamel has produced a new red dyestuff, which, in 
10 minutes, became solid. This body dissolves in acetic 
acid with a red color, and on evaforating this solution to 
dryness, a black, glistening mass is obtained. Like most an­
iline dyps, it dissolves in a:cohol, ether, and acetic acid. The 
stndy of this interesting compound has not yet been pursued 
far enough to ascertain its composition, nor can we yet pro­
phesy its future. 

STIDEL BOILERS. 
The steamboat Mary Powell, running daily on the North 

river, between this city and Rondout, has recently been 
fitted with steel boilers. We append the dimensions and 
weights, which may be interesting to our readers. There 
are two boilers. of the form known as flue and return tubu­
lar. Each boiler has 10 flu@s of difi'f'rent diameters, 9, 15, and 
16 inche�, and 80 tubes of 4tinchesoutside diameter. Each 
boiler is 11 feet front, 25 feet 10:1g, and the diameter of shell 
is 10 feet. The sheets of the boiler are of steel, made by 
Parks Brothers, of Pittsburgh, and having a tensile strenl!,th 
of 70,000 pounds per square inch. The sheets are T56 of an 
inch thick. Each boiler has two furnaces, each 8 feet in 
length and 4t feet wide. Blowers were used with the for­
mer boilers, to promote the draft; but a novel form of steam 
jfjt is at present employed, which seems to work very satis­
factorily. The grate bars are cylindrical in form on top, 
and are provided with niech&nism so that the fire ran be 
shaken down when it is dull, somewha�afterthe maDllPr of 
a grate in an ordinary stove. 'rhe boilers weigh 28 tuns 
each, t.he wpight of the t.wo being 7 tuns less than that of 
the old boilers. The consumption of coal per ronnd trip is 
about 24 tuns. The diameter of the steam cylinder is 62 
inclles, and the stroke is 1 2  feet. The engine makes 23 rev­
olutions per minute, the steam pressure being between 35 
and 36 pounds. 

------------__ .� . • �.4.-------------
The Auroral Phenolneoon 01' June 26. 

The brilliant aurora borealis of the evening of Thursday, 
June 26, was accompanied by the appearance of a serie� of 
bars of light moving in rapid succession towards the north 
and disappearing, oth .. r bars coming on at the southern end 
of the series. Mr. G. Meyer, of Richmond, Mich., Rev. 
A. S. Talcott, of Garretsville, Ohio, Mr. H. P. Cobb, of 
Northville, Mich., and Mr. J. D_ B�ck, of Liberty, Pa., have 
reported the singular phenomenon to us, it being visible at 
the respective localities under slightly various forms. 

--------------.�,.� ... -------------
A Ne_ Steam Organ. 

Thomas Winans, of Baltimore, the well known railway 
contractor, machinist, etc., is building, for his private music 
hall in the above city, a gigantic organ. It is to be worked 
by steam power. It will have twenty-five bass pines each 
two feet square and thirty two feet long. It is to be finished 
within a year, and it is expected that it will be a roarer. 
Compared with it, the great organ of Boston will dwindle 
into insignificance. 

------------.. �� .. ��-.. -----------
M. KRUPP has just insured hi'! steel factory at Essen, in 

tWt'lve German companies, to the amount of $3,697,912. 
This sum includes the value set upon only the portions of 
the establishment liable to destruction by fire, and not that 
of the steam foundery, railroads, telegraph lines, canal sys­
tem, special shops,and metal stock. 

e '.�I. _____________ _ 
PHINEAS ALLEN, JR " for many years editor of the PItts­

field (Mass.) Bun, died in that town on July 4. The Bun was 
founded by and preserved in the Allen family for a period of 
72 years, having been established ill 1800. 

..• � ... -------------
THE extensive collections and preparation of mosses, made 

by the late William S. S l!lliv ant, were bequeathed to Har­
vard University. 
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THE GARDNER GOVERNOR. 

The invention illustrated in the ann<)xed engravings is a 
new steam governor, which combines in its construction 
several points of advantage and merit. Among these may 
be noted a stop motion, by which the valve is closed down on 
its working seat when the governor belt breaks, instead of 
closing against another seat by the falling of the balls ; a 
valve seat of hardened IIteel, or other durable metal, secured 
in a novel manner, and a facing of the valve with the same 
material, together with its mode of application ; and, lastly, 
a hollow clamping or fastening stem for securing the valve 
seat, arranged to receive a guide stem for the lower end of 
the valve. 

The illustrations 
a r e  perspective, 
Fig. 1, and section­
al, Fig. 2, views of 
the device. A is the 
hollow balanced 
valve contained in 
the chamber 'as 
shown. B is the 
inlet pipe, and C 

the conduit to the 
engine ; D . is the 
valve rod commu­
nicating with the 
weighted lever, E, 
Fig. 1 ,which serves 
to open the valve. 
The latter is closed 
by the rod, F. The 
fulcrum of the lev­
er' E, consists of a 
tubular piece, G, 
fitted on a cylin­
drical rod secured 
to the plate, H, so 
that the tube can 
fall when required 
to do so, and will 
be regulated by the 
air cushion formed 
in its interior. In 
order to hold this 
fulcrum up in the 
required working 
position to cause 
the balls to regu-
late the valve, the frame is arranged so that it can turn on 
the plate, H, by' a socket in its lower end, I, fitting over a 
stud on said plate. On the frame is an arm, J, which holds 
the fulcrum up by pressing under a flange or shoulder formed 
upon the tubular piece, G, Fig. 1. This arm is constantly 
borne in the direction to maintain the cylinder in such ele. 
vated position by the strain of the belt on the driving wheel, 
'K, the belt being purposely so arranged. 

The shoulder on the tube, G, is beveled, and the arm, J, is 
rounded so that the gravity of the weighted lever will con­
stantly cause the latter to swing back and let the lever fall, 
closing the valve, when the frame is relieved of the strain of 
the driving belt by its breaking or running off the pulleys. 
The arm may be reversed on its application to the stand of 
the governor frame, so that the belt may be applied from 
either of two opposite directions. 

The valve seat is made of hardened steel or American Ster­
ling metal, in order to resist the cutting and wearing tenden­
cy of the /Iteam. It is secured in place without the use of 
screw threads by seating it in a rabbet in the casting, and 
clamping it therein by the spider. L, fitted in a reverse rab­
bet in the steam tube below. A stem passes down through 
the spider and is fastened by a nut at its lower end. The 
valve is re-enforced by a ring face of metal similar to the 
above, held by the clamp shown, which is screwed up by a 
nut on the s t-em, M, which is fitted in the hollow stem of the 
valve seat to guide the lower end of the valve. The ring 
may be reversed, after being worn out on one side, and a new 
face presented. 

' 

It is claimed that, by haviug the valve close :for stopping 
the engine on the same seat with which it acts to regulate 
the quantity of steam, not only is the cost, of the extra seat 
commonly used, saved, but the opening of the valve wider 
before closing (together with the long movement usu. 
ally made, causing the racing of the engine before its 
motion is arrested) is avoided. The trouble and delay due to 
the balls falling to the stop plane, and thus unnecessarily 
stopping the engine when a heavy load is thrown on with 
low steam, are also, it is stated, prevented by raising the valve 
by the weighted lever. 

Patented through the Scientific American Patent Agency, 
May 20, 1 873. For iurther information address the inventor 
and manufacturer, Robert W. Gardner, 424 Maine street 
Quincy, Ill. 

------------�.� . . � . •• -------------
New Ozone Generator. 

Siemens' tube consists of a piece of glass tube, with an 
annular coating of tinfoil on the exterior ; in the interior 
is a carefully turned brass box, slightly smaller than the 
glass tube, and tinned to protect it from the action of the 
ozone. Through this box, a current of ice-cold water can 
be passed, so as to prevent the heating of the apparatus, 
the oxygen or air passing through the annular space be. 
tween the box and the glass tube, which is fitted with caps 
and tubes for that purpose. The brass box and tinfoil coat. 
ing are connected with the induction coil in the usual way. 
This apparatus yields large quantities of ozone with great 

ease, and appears to be IUOre powerful thv,n either of the 
other forms with the same battery power. Paraffin should 
be used for the joints, because, as pointed out by Sir Benja­
min Brodie, that hydrocarbon is unattacked by ozone. 

• ••• • 
NOlie Bags Cor, Horses . 

In New York city and other busy places, it is common to 
supply horses with their necessary noon luncheon of oats 
by means of a canvas bag,' made like a bucket and hung, 
from behind the animal's ears, over the nose. To secure a 
mouthful, the pony is obliged to give the bag an upward 
toss,  which fills his mouth but, at the same time, throws out 
and wastes a portion of the feed. The aggregate waste of 

FlO. 2. 

THE GARDNER GOVERNOR. 

oats in this'clty alone, froin the coinmo� �ose bags, is esti­
m�ted at fifty thousand _dgllars a year. ' A variety of devi ces 
have been' invented to prevent this' loss,  one of the latest 
being that by H. D. McGovern, of Brooklyn, N. Y. , who puts 
an additional bottOm" within tue Mg, on wh ich the oats are 
placed. Under thi!>i bottom is a apiral spring. The weight 
of the oats compresses the spring, which expands as fast as 
the oats are eaten, : thus keeping ' the supply always .at the 
same level within the bags. The principlEl is the same as the 
spring candle hold'ers for c6aches and cars. 

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

IMPROVED W ASHING MACHINE. 

This invention is another recently patented apparatus for 
washing clothes, whiCh may he u�ed either with or without 

I 

a furnace for heating the water. The clothes may b e  boile d, 
washed, and afterwards wrung out in the same rece ptacle. 

The furnace or fire box is shown in our illustratio n u nder 

[JULY 26, 1 873. 
the washing vessel, A. The latter is circular at its lower 
portion, and is provided with a suitable cover. Within it is 
a loose open cylinder, B, which is formed by connecting two 
rims with transverse rods, C. B is a corrugated wheel re. 
volved by the crank, E. F is another and similar wheel jour­
naled in the cover, the corrugations of which correspond 
and engage with those of the wheel, D, from which it re­
ceives motion. The cylinder, B, is larger in diameter than 
the wheel, D, by which, it will be seen, it is revolved, and 
also broader, so that there is space for the length ·of the 
teeth of the wheels between the rims. It is supported on 
the bottom of the vessel by rollers, to prevent undue fric­
tion. 

M 

In this cylinder, 
the clothes to be 
washed are p laced 
and secured by the 
rods, C. Thus con· 
tained, the gar­
ments are carried 
a r o u n d  between 
t h e  corrugated 
wheels, and at eve­
ry revolution are 
dipped into the 
water in the vessel, 
A. As they pass be· 
tween the wheels, 

, any required a­
mount of pressure 
can be applied 
by means of the 
spring, G, attached 
to the cover. A 
cord, H, is at!!tched 
to the end of the 
spring, !lnd is se· 
cured to the ratch­
et wheel crank 
shaft, as shown. 

The vessel, A, is 
made of metal, so 
that, if necessary, 
the water may be 
kept at the boiling 
point and even a 
pressure of steam 
may be obtained , 
thus quickly clean­

sing the clothes. Wringing is effected by turning the crank 
back and forth so that the articles are sq ueezed between the 
wheels and not allowed to dip into the water. 

I is a stand attached to the side of the machine, which is 
provided with a pulley and hooks for raising the wheel and 
cylinder froni the vessel, slots being made in the sides of the 
latter, which allow the journals of the wheel to be raised 
clear therefrom, so that the receptacle may be used as an or-

. 
dinary wash tub or boiler. The faucet shown serves to draw 
o II the water, and the pipe to carry off the smoke. 

Patented by Mr. Alfred L. D. Moore, of La Grange, Fay­
ette coanty, Texas, who may be addressed tor further par­
ticulars. 

-----------... � ...... .. ---------

THE T UNNICLIFFE FIRE ALARM. 

One of the simplest and, to all appearances, most effective 
devices for gLl"ing timely alarm, in case of fire bre�king out 
in a building, is the ingenious little invention the name ot 
which forms the heading of this article. It is nothing more 
than a cylindrical barrel some three inches long by an inch 
and a half in diameter, which, by a screw attached midway 
along its length, may be readily secured to the ceiling or any 
part of the room desired. , .An engraving of the article may 
be seen on the back page of this number. It is made of 
malleable iron, with a smooth bore, and contains, when ready 
for use, a small charge of powder, to which is attached an 
inch of fuse. This fuse is formed of a chemical mixture 
that will ignite whenever the surrounding atmosphere is 
heated to 2000 Fah. ; that is to say, it is kindled by merely 
heated air, and at a temperature less than that of boiling 
water. In case of fire, the heat, which ascends at once to 
the ceiling, quickly ignites the fuse, and causes the required 
explosion to take place before the flames can get beyond a 
point at which they may be quenched by a pail of water. 

The discharge of one of these protective instruments makes 
a report as loud as that of an ar�y musket 10:1ded with a re­
gulation cartridge, sufficiently loud to be heard all over an 
ordinary four story building. The alarms can be so arranged 
as to ring bells in any desired room in the building where 
placed, and have already been attached to wires connected 
with burglar alarms in both stores and residences. 

We recently took occasion to examine the working of thie 
alarm at the manufacturer's, 697 Broadway, this city, where 
the alarm may be seen in operation any day ; and by testing 
the degree of heat with a thermometer, we found that the 
fuse exploded and fired the instrument as soon as the speci-· 
fied limit of temperature was attained. We were assured 
that neither charge nor priming deteriorates by age, and that, 
the explosion wa� unattended with either danger or marring: 
of the wall. Many officers of insurance companies have re ­
commended the adoption of the device as a preventive against; 
fire. F om an inspection of its operation, we are inclined to,  
consider the invention as of considerable utility and merit. Its 
employ ment in the localities where many of the greatest, 
conflagrations have originated would doubtless have been the 
means of timely warning and thui have l?J:e'llented the vast 
losses which ensued. 

© 1873 SCIENTIFIC AMERICAN, INC
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From the Fourth Annual Report of ·  Charles V. RIley, state Entemologlst 

of Mlssourt.] 

THE ISABELLA TIGER MOTH. 

The larva of this insect, a, is very common with us, and is 
familiarly known as the hedgehog caterpillar. It is thickly 
covered with stiff black hairs on each end and with reddish 
hairs on the middle of the body. These hairs are pretty 
e.venly and closely shorn sO as to] give the animal a velvety 
look ; and as they have a certain elasticity, and the caterpil­
lar curls up -at the slightest touch, it generally manages to 
slip away when taken into the hand. 

It feeds on plantain, clover, dandelion, grasses, and a 
variety of other plants, and after passing the winter in 
some sheltered spot, rolled up like a hedgehog, it comes out 

(y 

The I sabella Tiger Moth-Arctia Isabella, Smlth.-(Lepidoptera, Arctiadl1l.) 

in the spring to feed upon the first herbaceous vegetation, 
and finally spins its cocoon (b repres'3nts one cut open, giv­
ing a view of the chrysalis) and goes through its transforma­
tions. The cocoon is composed principally of the caterpillar's 
hairs (which are likewise barbed) interwoven with coarse silk. 
The chrysalis is brown with tufts of very short golden bris­
tles, indicating the positions of the larval warts, and with a 
tuft of barbs at the extremity. The moth is of a dull or­
ange color, with the front wings variegated with dusky, and 
spotted with black, and the hind wings somewhat lighter 
and also with black spots. 

THE ACORN MOTH. 
The mast, which is so valuable to the swine breeder in the 

oak land sections of Missouri, is often very seriously affected 
and greatly diminished in quantity by the workings of the 
larva or grub of a species of long snouted nut weevil (balan­
inu8 rectus, Say. ) The female, with "her long hill, pierces a 
hole in the young acorn, and deposits therein an egg which 
gives birth to a legless arched grub with a brown head. This 
grub devours during the summer the contents of the acorn, 
and in the autumn drops, with the rifled fruit, to the ground , 
where it sl)on gnaws its way out through a circular hole and 
buries itself for the winter. It becomes a pupa in the spring, 
and eventually issues as a beetle; 

c 

'8I8' I e 

The Acorn Moth.-HolCocera qlandulella. Rlley.-(Lepidoptera, Ttnetdl1l.) 

After the original depredator has vacated its tenement, a 
little guest moth comes along and drops an egg into the al­
ready ruined acorn. The worm hatching from this egg grows 
fat upon the crumbs left by the former occupant, rioting 
amid the refuse and securing itself against intruders by 
closing, with a strong covering of silk, the hole which its 
predecessor had made in egress. In the winter time, or in 
spring or early summer, the farmer, who notices tkree fourths 
of the acorns under his trees infested, as they have been for 
the past two year;, by this worm, is very apt to consider it 
the true culprit, whereas it is rarely if ever found in acorns 
that have not first been ruined by the weevil above men­
tioned, or injured by some other insect, or in ·Bome other 
way. 

This after comer is of a yellowish or grayish white color, 
often with dark marks on the back, a light brown head, and 
a horny piece of the same color on the first and last j oints, 
and small hair.emitting dusky points over the body, c d e. 
It is, withal, easily distinguished from the weevil larva by 
its full complement of six true and ten false legs. It changes 
to the chrysalis within its borrowed domicile, and the chrys­
alis gives forth the moth by first pushing partly througll'the 
silken door. 

The moth, f; is ash gray in color, and characteriz.ed chiefly 
by two distinct spots near the middle of the front wings and 
'a transverse pale fltripe, well relieved behind, across their 
basal third. The male differs from the female by the basal 
.joint of his antennre being much flattened and articulating 
with the stalk by means of a nodule, g. 1'he moths issue 
all along from the end of April till September. They vary 
much in

. 
size and conspicuity of design. 

• • •• • 
JOHN E. LAUER, of New York city, produces the acid 

phosphates for yeast powders by treating bone black first 
with sulphuric acid and afterwards with muriatic acid. 

[For the Scientific American.] 

" Explanation oC the (Janse oC the Zodiacal Li�ht. 

What is known as the zodiacal light is an optical pheno­
menon caused by the reflection of the rays of the sun from 
the earth, upon the atmosphere and thence to the spectator. 

For the purpose of illustration I have taken the case of the 
" double light " (a pyramid in the east and one in the west at 
the same time); as a knowledge of the principle involved in 
th e formation of the double light includes that of the single 
pyramid. 

The most favorable condition under which the zodiacal 
light can be seen is when the spectator's position is in the 
plane of the ecliptic; and this is probably the only position 
from which the double light can be seen at all, the plane of 
the ecliptic being then perpendicular to the spectator's hori­
zon. 

The figure annexed is a representation tn perspective of 
the plane of the horizon (the spectator's station being at S, 
the earth), showing the lune, G 1 I 2, from which the rays 
are reflected, as regards the spectator ; the atmosphere, A B 
C D  E F, showing the portion illuminated by reflection from 
the lune, 4, 7, 8, 9, 3, being a section in the plane of the 
spectator and the sun. The portion of the illuminated at­
mosphere which alone will be visible to the spectator, at S, 
will be those parts illuminated by the reflection from the 
portions of the lune included in the spherical triangles, 5 G 
6 and 3 I 4, all the rest being below the plane of his horizon ; 
the reflected rays, 5 c, 6 d, 3 e and 4 f, are omitted to avoid con­
fusion in the lines. The visible parts will, therefore, appear 
to him in th@ form of the two pyramids, A a d B c, and F b 
f E e, their bases, a d B c and b f E e, resting on the horizon, 
and their apices being limited by the thickness of the atmo­
sphere, a A and b F. It is evident, therefore : (1) That any 
deviation of ths position of the spectator from the plane of 
the ecliptic would be attended by a simultaneous change in 

the form and position of the pyramids, in consequence of the 
change in the form of the lune. (2) The double light could 
only be seen at, or abont, midnight, as at that time .the epec. 
tator is directly on the opposite side of the earth from the 
sun, and the lune, therefore, is perfect. (3) The intensity of 
the light would vary according to the nature of the portion 
of the surface of the earth from which the rays were reflect­
ed at the time, as land, ·water, etc. (4) The brightest part of 
the pyramids would be the center of the base, on account of 
the greater}hickness, as regards the spectator at S, of the 
illuminated portion of the atmosphere through that part, 
that is, along the lines a B and b E. (5) On the same prin­
ciple, the moon should also . give a zodiacal light. The most 
favorable time would be when the spectator's position was in 
the plane of the moon's orbit, a short time before her rising 
or after her setting, and about the time of the full moon. 
The moon, however, could not give the double light, because, 
she being much small!'r than the earth, the cusps of the 
lune . would not embrace the whole of the semi-circumference 
of the earth, and therefore the reflection .could not reach that 
part of the' atmosphere above the plane of the spectator's 
horizon. 

'fhe pulsations noticed by some observers are, without 
doubt, the effect of refraction, either in the body of the at ­
mosphere, or perhaps caused by the irregular motion of its 
surfa� (atmospheric waves). 

Query ; May not the tails of comets be accounted for upon 

; " 

similar principles ?  In the case of softie comets, the enor­
mous length and rapid changes of these supposed appenda­
ges appear to indicate the earth's atml)sphere as the medium 
of the secOnd reflection. The question can only be decided 
by observation. T. R. L. 

Mount Airy, Philadelphia, Pa. . .. , . 
Retrogressive Hotlon of the Sun. 

To the Editor of the Scientific American: 

In the hopes that my friend and opponent, C. H. B.,  would 

have favored me with his full name, or at least would have 
replied to me privately, I withheld sending you my diagram 
showing how precession of the stars is produced by the ret­
rograde motion of the sun. But as he has not complied 
with my wish, neither opposed m e, so far as I know, pub­
licly, and as other astronomers have expressed much sur­
prise at my views and doubts as to their truthfulness (one 
actually predicts my defeat in case C. H. B. replies) : I now 
present my diagram ; and if it fails in one single iota to 
come up to all the demands of Nature, so far as precession 
of the stars and recession of the equinoxes is concerned, I 
will be more than obliged to C. H. B. , friend Swift, or any 
one else to point me to tha.t defect. Instead of a defeat on 
my part, I am sure of success, and that, no doubt, C. H. B. 
is beginning to see, or else I am far mistaken ; and so will all 
competent j udges, when they study the subject as it deserves. 

A B C D in the figure repr@sent the sun in four points of 
his retrogressive orbit, 90· apart from each other ; E F G H 
represent the earth invariably at her summer solstice, as she 
is carried backward, as it were, in her orbit, by virtue of 
solar motion ; and a b c  d represent the moon at four different 
points of her orbit, also 90· apart from each other, where 
she will eclipse the sun ; e f g h represent stllrs in the eclip­
tic, or in a circle surrounding the pole of the ecliptic, also 90' 
apart from each other. The dotted circle represents the 
ecliptic, the larger ring the orbit of the sun, the leaser rings 
the orbit of the earth, and the smallest ones the orbit of the 
moon, and the arrows the direction of movement, respect­
ively, of sun, earth, and moon. 

From this it will be seen at once that as A (the sun) retro­
grades toward B, the star, e, together with all the others, 
will, as it were, adv..' 'lce eastward ; and their rate of appa­
rent motion will be in proportion to that of the sun's real 
motion. For instance, when the sun reaches B, he will have 
completed one quarter of his orbit, or 90· of it, and so the 
stars will have advanced 90·. To move from A to B will 
take the sun about 6,467 years, and the same time to move 
from B to C ;  and so on all around, completing his orbit in 
25,868 years. For every ninety degrees the sun retrograde 3, 
ninety degrees is cut off the earth's orbit, as it were. In 
other words, for every quarter of an orbit the sun completes, 
the ea.rth comes to her equinoxes one quarter of a year 
sooner than she would do if the sun were standing still, or if 
he were pursuing a straight forward course. And so, for every 
full orbit he makes, the year of the earth is completed 3651-
days sooner than it would have been had the sun been fixed 
in space. Thus we have 25,868 solar years in 25,867 sidereal 
years. The truth stands then that, as solar time is pro­
longed to the amount of one day (less 20 minutes and near 
23 seconds) by the mot:on of the earth direct ·around the sun 
every year, so solar time is shortened to the amount of one 
day in 25, 868 days and to one year in the same number of 
years, by the sun's retrogressive movement in space.  

It will now be seen that the so called retrograde " wabble " 
of the earth is not a gyration, as Newton supposed and as 
his followers still imagine, but that it is simply a change in 
her pllrallelity of polar position, gradually and surely 
brought about by the retrograde motion of the sun. Preces­
sion of the stars and recession of the equinoxes is not there· 
fore peculiar to the earth ; but is alike common to and per­
formed in the same length of time by all the planets of our 
system. . . 

Will C. H. B. or �ny other interested astronomer be kind 
enough to examine this theory fairly and minutely, and 
then answer " yea, " or " nay " to it, through the SCIENTIFC 

AMERICAN, and they will very much oblige its humble 
author ? JOHN HEPBURN. 

Gloucester, N. J; ------------....... � . .. ------------
L ocation or the Million Dollar Telescope, 

1'0 the Editor of the Scientific American : 

Mr. Alvan Clark; in a letter to Appleton's Jrnwnal, cal1s 
attention to the main difficulty attending the use of great 
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telescopes, namely, the H everlasting commingling of warmer 
lind cooler portions of atmosphere between the object glass 
and object. " 

This atmospheric disturbance may be very much lessened 
by selecting a proper place for the observatory. 

Professor Young finds the air at Sherman station, U. P. 
R. R. , to be much clearer than at the Eastern seaboard, and 
those who have visited the parks of Colorado will remember 
the great brilliancy of their star light. 

It is only necessary to immolate, in the int erest of science, 
a sufficient number either of gentlemen of the Signal Service 
or volunteers, each on his mountain top, from Pike's Peak 
to the Himalaya�, to find localities where Professor Tyndall 
himself could not object to the want of optical purity in the 
atmosphere. 

'l'he telescope being once established on its distant peak 
among th e npper trade wind currents, anci adj usted for pho 
tography, we may all look at once, by usin!! ordi nary and 
well known processes. Each photographic picture, as taken, 
is to be sent all over the world by copying telegraph, and 
published next morning in the newspapers. The operations 
are as follo w : 

1. A nt'gative is taken, either with instantaneous or very 
short exposure, and either photo-lithographed, or copied by 
a gelatin relief print. 

2. The print is el� ctrotyped or pressed. 
3. The electrotype is grad ually cut away by the sharp 

pointer of a copying teleg raph , and simultaneously engrave d 
0 11  a steel cylinr:er, by a sim ilar machine at each receiving 
station. This cylinder may then be prill ted from, or treated 
as  any other engraving. 

The great accuracy of workmanship required for tl, ese 
relay engraving engines may be readi ly attained by milling 
machines with shaped diamond cutters. S. H. M. , JR. 

The Krolll!lchro d er Gas. 

Several new methods of prod ucing gas for illuminating 
purposfls have of late been brought before the public, and 
among otherd is the process invented by Mr. Kromschroder. 
T his consists in simply passing air through the vapor of a 
lig t ,t  hydrocarbon, the two combining and forming a gas of 
high illuminating power. The process has been in opera­
tion for about thrl-'e mon ths at Great Marlow, in Bucking­
lamshire, where we had the opportunity of examining it on 
Saturday last. The town of Great Marlow, however, has 
only been ligh ted r'Jgularly with the new gas for the past 
three weeks, its previous u3e havi!1g been intermittent and 
experimental, the ordinary coal gas having also been used. 
So s uccessful, however, were these experimental trials that 
the KromecLrOder gas is no 1/ regularly consumed, and the 
manu facture of coal gas is discontinued. The apparatus for 
the production of the gas is of a very simple character, and 
is erected in the gas works of the town. It consists of a 
sheet iron chamber 5 feet long, 4 feet wide .  and 3 feet 6 
inches high, the lower portion being 2 feet wider than the 
upper part for a hight of about 12 inch{'s. In the upppr 
chamber is placed a valve arrangement d riven by clockwork 
and by which atmospheric air is forced into the lower or en­
larged portion. H�re it is made to pass through a mass of 
open fiberous material, the lo wer part of which is kept im· 
mersed in a liquid hydrocarbon. The air in its passage 
combines with the vapor of the hydrocarbon in the propor­
tion of 70 parts of air to 30 of the vapor. In this condition 
the gas-for such it has now become-is conducted from the 
mingling chamber by a pipe into a receiver, capable of con­
taining 1 00 cubic feet of the gas. As soon as this receiver is 
filled, its contents are discharged into the gas holder which 
was formerly used for the stmage of coal gas, and which 
has a capacity of 6, 000 feet. The reason f')r having t.he in­
termediate receiver is that the incorporating apparatus, al­
though of ample power for producing the required quan­
tity of ga�, does not give sufficient pressure to lift the large 
holder, which is 30 feet in diameter. The time reqnired to 
fill the large holder, or, in other words, to manufacture 
6,000 feet of gas, is five hours. From the large holder the 
gas is supplied direct to the town, there being no purifiers 
or other apparatus required. The foilr main requirements 
in a gas for illuminating purposes are quality, cheapness, 
permanency, and capability of travel. As regards the first 
point, it was shown by pbotometric experiments that, with a 
burner consuming 3t feet per hour, a light equal to twenty 
can dle gas was obtained, which is ch!<rged to consumers 
at 3s. 3d. per thousand feet, and this solves the second 
point. The permanency of this gas has been proved by al­
lowing it to remain for three weeks in a holder subj ected to 
the various temperatures, when a loss of 33 per cent was 
found to have been sustained. Lastly, it bas been made to 
travel through 4 } miles of pipes. and from its nature there 
is no doubt that it will trayeI any reasonable distancn• The 
success of the gas is shted by its in ventor to be due to the 
exact proportioning of the air and hydrocatbon vapor, a re· 
suIt he ha� only arrived at after several years of careful ex· 
perimental reRearch. Those proportions ar?, as already ob 
served, 70 parts air to 30 o f  the vapor. To insure thi s  reo 
sult a hyd rocarbon of con�tant specific gravity is used, that 
gravity being 6 70. Mr. William Bruff, C. E. , is interesting 
him self in this invention, and it i� from his experim�nts 
that the foregoing conclusi('ns are d,'duced. The photome­
tric experim�nts were witnessed anJ checked by ourselvt's. 
In thE' evening a drive round the town enabled a very satis ·  
factory opinion to be form(>d of the gas as an illuminator, 
which opinion was strengthened by the use of the same gas 
at the hotel where th" party vf pnginee7s and scientific gen· 
tlemen who h ad been inspecting the gas dined. Mr. Krom 
schroder, who explained the procesa of manufacture, ob-

� citutifit �tunicau. 
served that the gas is designed not so much to supersede 
coal gas in large towns as to afford a means of cheap gas 
light where coal gas could not be had. So far as the experi­
ments go, the Kromschroder gas would seem well adapted 
to this purpose, and we wish its inventor success.-Engi· 
neering. 

-------------.� .. � . •• -------------
NEW TURKISH BATH. 

The Turkish bath, as commonly practiced, consists in plac· 
ing- the patient in au apartment heated by stove or pipea to 
a temperature of 110'  to 120' ; in a short time, as soon as the 
pores begin to open, the patient passes into a still hotter 
chamber, whae there is a temperature of from 1 50° to 210°. 
Here he remains until profllse perspiration is induced, and 
then, if he desires, enters a room heated still higher. He 
then passes into a wash room ha,ving a reduced temperature, 
is washed with warm water, then cooled with the spray 
bath ; he then plunges into a swimming bath at the ordinary 
atmospheric temperature, which completes the ablutions. 

The Turkiosh bath is a beautifnl luxury and has but one 
discomfort, to wit, the highly heated atmosphere of the 
perspiring chambers. This iR very oppressive to many per­
sons ; and to provide a portable bath as well as to overcome 
the difficulty just  mentioned is the object of t.he pr61sent im­
provement, made public in the British Medieal Journal : 

A is the carriage upon which the bath r�sts,the wheels of 
which are �o arranged that the whole apparatus can be 
turned completely round in a space l ittle more than its own 
length. B, the frame and �pring mattrasses fitted with 
cRntfrs to the carriage A, and forming the bottom of bath. 
C, enamelled metal cover, hinged to the frame B, forming 
chamber for heated air. D, waterpl Oof and airtight apron 

to prevent epcape of heate.'\ air at the top of the bath. E, 
cistern fer shower bath. F, pillow, with hinged head board 
to turn up when the bath is not in use. G, rack and pinion 
fo r raising or lowering the bath to the level of a bGd, for use 
of an invalid. H, heating apparatus. 

This invention is designed to supply to the public D, porta. 
ble T urkish bath in a complete an.d simple form. The ad­
vantages of the patent over the ordinary pul>lic Turkish 
bath are these : The heat can be raised in less than ten 
minutes to 180° Fah. , and to the full temperature of 220° 
Fah. in fifteen mim; tes. The h eat is obtained from gas. 
spirit, or other suitable means ; it is under perfect control, 
and can be maintained at any degree, up to 220 Fah. , that 
may be required. A shower bath is attached, by means of 
which a copious discharge of tepid or cold water can be ob­
tained, suddenly or gradually, at the pleasure of the bather 
or attendant. 

The head may, if required, be kept out of the bath in cool 
air. The bath offers in this respect one of the advantages 
of the sand bath, in which the entire body, with the excep· 
tion of the head, is covered. It is probable that the thera­
peutic effects of the bath, with and without the exposure of 
the head to the heated air, may be very different. 

• . • t .  

Heating; Po"Wer or Different Fuels .  

A practical method of determining the heating power o f  
fuel h a s  recently b e e n  given b y  E. Seidler i n  the Zeit8ehrijt 
fur Zueker Indu8trie. The object is attained by first drying 
some 100 Ibs. of th e fuel at 1 , 000°,  and noting the loss in 
weight ; then by burning a measured amount, 2, 000 Ibs. for 
inst ... nce, weighing the ashes and cinders, and, after allow­
ing t per cent for a�hes carried off by the draft, calculating 
the amount of combustible in the fuel ; for examvle, sup­
posing the fuel was found to stand as follows : Water,. 40 ·75 

er cent ; ashes and cinders, 1 7 ·0 per cent ; ashes carried off 
by draft, ·25 ; total ,5S ·0  per CeJit, leaving 42 per cent of com· 
bustible in the fuel ; 2 per cent may be subtr acted from the 
percentage of ashes and cinders for the coal which falls be. 
tween the bars of the grate. For peat, rr:ultiply the per· 
c,mtage of combustible thus formed by the factor 7, and 
'deduct from that the percentage of water in the fuel, to 
arri ve at th e amount of water in pounds which will be evapo­
rat,>d by one pound of file fURl ; for example, in the ' above 
case, 0 ·42 X 7 = 2 ·94, which -0 4075 = 2 ·5325. A tun of �uch 
fnel then will evaporate 2000 X 2 ·5325 = 5065 1bs. water at 0°,  
deve'oping 5065 X 640 = c,241,600 heat units.  If the water 
med is run into the boiler at a .  higher temperature, 20' for 
example, the amount that can he evaporated by one tun is 
3 ,241 ,600 -e2O = 5.228 Ibs. 
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LONDON, JUNE 10, 1873. 
The day in Glasgow afforded time to visit the great ship­

building establishment where Randolph and Elder did so 
much toward the introduction of the " compound " engine 
and of iron ships, and to see the University of Glasgow where 
James Watt worked as a repairer of instruments, ·and where 
he made himself a name more enviable than was ever won 
by the sword, and not less enduring. 

GLASGOW UNIVERSITY 

has just been driven from the old structure which has so 
great hi.stnrical interest, and is just becoming reestablished 
in a noble pi ,e of buildings at the summit of a bigh hill at the 
extremi�y of a beautiful park, at the west end of the city, 
where its surroundings are quite in keeping with the archi" 
tectural beauty of the edifice itself. The new university 
buildings will, when completed, have cost about one and a 
half million s of dollars. Something more than one half the 
sum was contributed by the public spirited citizens of Glas­
gow. The floor space amounts to about .ix acres. The 
buildings are as con vRnient in their interior arrangements as 
they are beautiful on the exterior. and the v isitor is compelled 
to admire alike the intell igence which has sustained and en­
couraged the growth of this noble institution and tha� which 
conducts its academic course. (We pilblbhed an engraving 
of this structure on page 1 79 of our volume XXVII . )  

The old model of the Newcomen steam engine, whicb, 
when sent to Watt for repair, first attracted his attention to 
the defects of then existing machines for applying the pow­
er of steam, and prompte d him to make the intelligent in 
vestigati0ns which led him to its improvement, is carefully 
preserved here ; and we stood by it a long time, examining 
with interest its every part, and enj :>ying, with rarely equal­
ed pleasure, the many historical associations which it brought 
to mind. We were pleased to learn that nothing, among the 
large and interesting collections of the UniverSIty, attracts 
more attention from visitors than this battered and discolored 
old model. 

THE LATE PROFESSOR RANKINE. 

The 'University has met with a serious loss during the 
past year in the death of Pro fessor Rankine, who will be 
ever remembered as one who, at the time of his death, had 
done more than had ever been done before in the application 
of science to practical investigations, and, particularly, as 
the first t,) give practical sl tape to the known scientific prin. 
ciples involved in the construction of steam and other heat 
engines, and in naval architecture. The c:ty of Glafgow 
should build a monument to his memory, nobler than any of  
those which now adorn St .  George's Square. 

SHIPBUILDING ON THE CLYDE. 

In our journey to and from Govan-the village just bt'low 
the city, in wbich the shipbuilding establishment of Elder 
& Co. is situated-w@ counted some fifty iron steamers, in 
all stages of construction, and probably one third more might 
be laid down in the yards. Bushless has been sevE'rely 
checked by the recent rise in price of stock and labor, in 
conseq uence of strikes here and in the iron MId coal produc­
ing: .districts. Very little new work is projected, and the 
consequences of the movement seem .likely to be a serious 
loss of trade and much consequent suffering among the 
working people who are daily being thrown out of work. 
Iron which, a year ago, was worth fifty or fifty. five shillings 
a tun to-day costs a hundred, a nd all other expenses have 
risen greatly, and sometimes proportionally. Contracts are 
therefore made elsewhere, and Glasgow workmen must suffer 
at home, or must emigrate to some busier spot, unless a 
change for the better takes place here. 

Elder & Co. now employ some 2, 500 men, and have facili­
ties for employing 6,000 or mure. They are building seven 
or eight ships, and have room to lay down a half dozen 
more. Their new engine shop is one of the finest in the 
world, and is splendidly arranged for their work. Traveling 
crane�, radial drills, steam riveting machines, and very 
large planing and slotting machines are well placed, and 
small tools in considerable variety, but not equally creditable 
in design and construction, are placed out of the way on 
lofts, above the larger tools. 

This firm began many years ago' the construction of the 
compound engine, and were among the very first to make it 
a specialty. They were a long time pu shing it into use, but 
the introduction of surface condensation in sea going vessels, 
and the gradual rise vf steam pressure which succeeded, 
enabled them t() exhibit more and more convincingly the 
economical superiority of that plan, and they are now reap­
ing the harvest which they fully deserve. They do more 
work by far than any other firm on the Clyde. 

A large amount of capital is  inves ted in Glasgow in other 
branch es of industry, one of the most important being the 
manufacture of chemicals. Her manufactures and her com­
merce have, together, produced rapid growth in wealth and 
popUlation. The city llOW contains nearly 600,000 people. 

" See what a change trade's golden wand can do ! 
As If by mag!c, make a vllJage spring 
To all the glories of a capita!." 

We were able to spend a few hours in Edinburgh, and 
there visitRd the old castle, the history of which is so familiar 
to every school boy. Th"nce we came to London by night 
train. It was by no means a comfvrtable ride, for tbe man­
agers of th e road have not yet eli'.hibited a very strong dRsire 
to make their patrons comfortablt., and have not introduced 
sleeping cars. R. H. T. 

© 1873 SCIENTIFIC AMERICAN, INC



JULY 26, 1 873.] 
ON GIRDERS A N D  FLOOR BEAlIrIS.···TH1i: EFFECT OF 

CROSB-BRIDGING. 

MASON CITY, IOWA. June 5, 1873. 
MESSRS. MUNN & CO. , New York city : 

GfIfI,tZemen:-A building having joists 28 feet long, 2 inch. 
es x 12 inches, has a stringer 20 feet long, 6 inches x 8 inches, 
running crosswise and under the joists, supported at each 
end vertically. How much greater weight, if any, would 
it support at the center-weight being made to bear on two 
joists only-by having the stringer securely fastened to each 
joist, without weakening the joists or stringer ? The joists 
are common pine ; the stringer is of yellow pine. The joists 
are 16 inches apart. 

There is a grea� difference of opinion ; please give yours as 
fully as will explain the above. Very respectfully, 

A. S.  CHINES. 

REMARKS BY THE EDITOR.-In the examination of this 
question, it is evident that if the " joi�ts" or floor beams 
are so disconnected that when the load is applied it deflects 
only the two beams upon which the load rests, then attach­
ing the " stringer" or girder to the other beams will increase 
the strength, and consequently the load upon the floor may 
be safely increased. 

This will be apparent upon a consideration of the relation 
between the load and its resistance. The resistance to the 
downward movement of the load is that possessed by the 
timber. Timber has a limited power of resistance to deflec· 
tion. The load it will carry is measured by the measure of 
this resistance. 

Now the girder has a certain amount of resistance, and 
each of the floor beams has its resistance ; and it is evident 
that, as the whole is greater than a part, so the girder assist­
ed by all the beams will be stronger ,than if assisted by only 
two of them. The floor, therefore, will carry an increased 
load in consequence of attachini all the floor beams to the 
girder. 

As to the amount of the increase in the load, that will now 
be considered. 

Experiment has shown tha� within the limits of elasticity 
the deflection of a beam is directly in proportion to the 
weight laii upon it. For example : If 100 pounds deflect a 
beam one inch, 200 pounds will deflect it two inches, and so 
in like proportion for all weights and deflections. 

Now, of the several beams attached to the girder, the ser· 
vice that each will render, in resisting the weight, will be in 
proportion to the distance it is deflected. The beams will 
all be deflected j ust as much as the girder is, but the amount 
of deflection which each will sustain will be according to its 
position upon the girder, the greatest deflection being at the 
middle of the girder, and thence each way to the ends, the 
deflection gradually diminishing to nothing at the ends. In 
deflecting the girder the upper surface becomes curved, and 
an ordinate to this curve, drawn at each beam, measures the de 
flection of that beam. But to avoid the intricacy involved in 

. obtaining these ordinates,  it will be sufficient for the present 
purpose to consider the top of the gi�der as not curved but de. 
clining from each end in straight lines to the point of great. 
est depression at the middle. Thus in Fig. 1, if ADB be the 
top ,line of the girder when deflected by the load at the mid. 

...l :IiI C 
I I - - = 

J3 
:Ii' J) 

dIe, then CD will be the deflection at the middle, and EF 
the deflection at E . .  AEF and ACD are similar triangles, 
therefore their corresponding lines are in proportion, thus, 
AC : CD : : AE : EF ; or, putting for these several lines re­
spectively the letters l, a, m., and b, then l : a :  : m : b, from 

which b = a'T. This expression gives the value of the line 

EF, drawn at any distance from A, and hence may be used 
to obtain the deflection of each beam located anywhere from 
A to C. 

This gives the deflections, but inasmuch, as before stated, 
the weights are as the deflections, therefore a and b are in pro. 
portion as the weights which deflect the two beams at E and C ;  
01 when, by any scale, CD measures the weight which is re­
quired to produce the deflection, CD, in a beam crossing the 
girder at C, then will EF by the same scale, measure the 
weight required to produce the deflection, EF, in a similar 

beam cr�ssing the girder at E ;  or b = a'!!!, when b equals the 
weight at E, and a, that at C. Z 

By this formula, the resistance which each beam exerts 
may be ascertained. But this resistance is that which is 
exerted by each beam at its location ; while the weight to be 
resisted is not at the beam, but at the middle of the girder. 
The resisting power, therefore, will have to act with lever­
age, and this leverage will now be considered : 

Let AC, Fig. 2, represent one half of the girder, and AG 
the face of the wall supporting one end of the girder : 

Let a weight, b, equal to the resistance exerted by a beam 
located at E, be suspended by a rope over a pulley, the other 
end of the rope being attached to the girder at E. The 
weight, b, may thus represent the resistance exerted by the 
beam located at E ' and when there is an equilibrium between 

this weight and the weight; 'l', suspended from the middle of 
the girder, then 'l' will represent the weight at the middle of 
the girder which will be 13ustained by the resistance of the 
beam at E. To obtain the value of 'l', it may be observed that 
the weight, b, acts with the leverage, AE. Let m represent 
thi.s distance. The weight, 'l', acts witk the leverage, AC, or 
half the girder, equal to l. Now, when there is an equilib. 
rium, tho product of one weight into its leverage equals the 
product of the other weight into its leverage, hence bm ='l'l, 

from which, 'l' = b"!!. . l m 
Substituting, in this expression, for b, its value at ' 

m m  m2 fore found, then 'l'= a -.- = a---z . , l l l 

as be-

In this expression, 'l' equals the weight, . at the mIddle of 
the girder, which will be resisted by any one of the beams 
crossing the girder at the distance m from A ;  and a repre· 
sents the weight which will be resisted by a beam located at 
the center of the girder. From this expression the resistan<;e 
of each beam may be had. In order to gather the several 
'resistances in one, let the beams as they cross the girder 
divide it into equal spacep, and let /) equal one of these 
spaces. Now the distance AE, Fig. 2, from the end of the 
girder to the location of one of the beams will contain a cer­
tain number of these spaces. Let n equal this number ; 
then /) n will equal m, the distance AE, and may be substitu-

m2 /)2n� ac2 ted for it, thus : 'l'= al,2 = a-';i- = n2l'i"' 
In this expression, a, /)2 and l2 are constants ; that is, for 

any given case, they will not change, in the application of the 

formula to each beam. 
'l'n = 2t. 

ac2 
For convenience, let t =Tz ; then 

For the first beam from the end, n = 1 ,  for the second 
beam, n = 2, for the third, 3, and so on to the middle of the 
girder. 

Now, in this case, there are 14 beams crossing the girder. 
7 on each end, or 6 besides the 2 nearest the middle which 
carry the load. 

The several values of n, for these six beams, are 1, 2, 3, 4, 
5, 6 ;  and the several values of n2 are 1, 4, 9, 16, 25, 36. 

The sum of the resistances, therefore, of the six beams, is 
R= lt + 4t + 9t +  16t + 25t + 36t. 
R = t(l + 4 +  9 + 16 + 25 + 36). 
R = 91t. 

The sum of the resistances of the other six beams being 
the same, therefore, for the twelve beams, W = 182t, or, sub· 

2 stituting for t its value : W = 182� . 
The value ' of e for this case is, 16 inches, = lt feet, and 

/)2 = 1f. The value of l is 10, .and of l,2, 100., 

h . . d f 
* . '  Enbd3 • 

h' h T e value of a IS to be obtaIne rom a =�, In w IC 

b, d, and l respectively stand for the breadth, depth and 
length of the beam ; E is a constant, derived from experi­
ment, and for white pine equals 1750 ; and n is the rate of 
deflection per foot of the length of the beam. 

If the rate of deflection in the girder, which is 20 feet 
long, be assumed at 0 '04 of an inch per foot, then the rate of 
. deflection of a heam at the middle of the girder will be 
0 '0286, the beam being 28 feet long ; therefore n = 0 '0286. The 
beam being 2 X 12, b = 2, and d = 12 ; also l= 28. There-

_ Enbd3 _ 1750 X 0 '0286 X 2 X 123 - 220 '63 fore a--Z-2 - -
282 - . 

ac2 220 '63 X lf 
Therefore W = 182l'i"= 182 X 

100 
= 713'86. 

This is the additional load at the center due to the assistance 
afforded by the 12 beams. 

The resistance of the girder and that of the two beams 
may now be ascertained. For one of the two beams, the 
same formula will serve as for each of the oth'lrs, thus, 

n2/)2 'l'=a� . In this case n = 7  and n2 = 49, therefore 'l' = 

220'63
49 X lf 

= 192'19. And 2 X 192 '19 = 384'38 = the re-
100 

sistance afforded by the two beams. The formula 

W = Enbd3will give the resistance of the girder. The gird. 
l2 

er is of yellow or Georgia pine ; ' for this wood, E = 2970. 
The value of n is, as before ,assumed, 0 '04, and b = 6, d = 8, 

2970 X 0 '04 X 6 X 83 
and l= 20. Therefore W =  

202 
912'38. 

The several results are as follow : ,  
The resistance o f  the girder . . . . . . . . . . . . . . . • . • . . • .  912 '38 
The resistance of the two beams · ·  . . . • . . . • • • . . .  · · ·  384'38 
Girder and two beams . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1296 '76 
T4e resistance of the 12 beams · ·  . . . . . • • . . . . • · . . . · ·  713 '86 
Total resistance is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . , 2010 '62 
Or, in round numbers, the girder and two beams will sus· 
tain safely 1 ,300 pounds ; but if aided by the other beams, as 
proposed, they will sustain 2,000 pounds. The addition is 
abollt 65 per cent. Stronger beams would make the , per· 
centage of increase higher. 

The question discussed in this article is essentially that of 
the value, in .a  tier of beams, of what is known as " cross 
bridging ;" for when beams are braced to each other by this 
device, they each help to !lustain any concentrated weight. 

• • • • • 
SCREWS IN PLASTER WALLS.-W. A. A. of Hartford, 

CORn. ,  states that screws are best inserted in plaster by mak· 
ing the hole large enough and driving in a, wooden plug. 
It is better to split the plug and cut a groove 'in each half. 

, 
• .American H0U86 Oarp6n� .. , page 206. 88.) 
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T h e  Pate ... t . L aw ' Dlscussio .... 

A Correspondent, E. A. B. , of Georgia, writes as follows, 
in regard to the first question propounded by the Secretary 
of State (see page 7 of our current volume) : " Is the protec. 
tien of inventions by patents just and expedient, and, if 
so, on what grounds ?" 

" There are two theories on the subject, of which yours is 
one. I will say a few words about each in turn. 1.  One is 
expediency, held bY" ,  you. If, as you say, patents are a 
' tyranny,' no expediency could makA them other than a 
wrong. If we use the word expediency to signify the 
advancement of men, moral, then mental, then material, it 
never could be gained by violation of men's rights. Men 
have not ' equal rights ;' they have merely an equal claim 
to justice or to defense of their rights. On the ground of 
expediency, men cannot be made to feel an obligation to sus­
tain patent or other laws. It is sometimes said that, when 
regulations of expediency become the law of the land, it is 
thereby made a duty to obey them. But this goes on the 
supposition that the claim of a government does not depend 
on the justice of its laws, but the j ustice of its laws depends 
on its will. This makes all forcible revolutions, without 
exception, wrong ; and its operation would have for ever pre. 
vented free government. Expediency does, however, help 
to determine all questions of human property. 

2. The other theory puts patents, along with other prop· 
erty, on the ground of men's convictions of right. Men do, 
in a thousand ways, show that they have the conviction that 
what any person produces by his sole work is rightfully his 
property. . But this principle alone will not serve as a basis 
for men's property, either in ideas or things material. Ideas 
are mere abstractions, and property does not consist in ab­
stractions. Property is exclusive, and different men might 
have the same ideas. As to the material property of men, 
it cannot rest on the mere conviction that every person 
rightfully owns what he produces by his sole work. Since 
men cannot create, in the proper sense, it is clear they can 
not by their sole work produce anything. They must have 
material and instruments, and a right to them. Thus neither 
theory alone is sufficient foundation for any right of proper 
ty. But put the two together and they are worth something 
The ownership is in the Creator of the world, and of course 
He could convey it to men. That laws recognizing and pro 
tecting ownership in men do advance men's interest, moral 
mental, and material, in the order named, is a proof or sign 
that God designs to convey ownership. For, on any view of 
God, held by civilized people, He designs the progress, first 
moral, then mental, then material, of all who aim thus to 
advance ; and this is best f1,ll'thered by laws recognizing and 
protecting property. God designs that manufacturers should 
pay wages to the inventors for the mental labor of the latter 
as well as to operatives for their manual labor, as He designs 
that the public shall pay the manufacturers for their goods 
'We know that God wills it because the legitimate interests of 
human beings are advanced by it, or, in other words, it is 
expedient in every sense. 

Whenever we cannot get any work voluntarily done which 
the permanent interest of the public demands, without 
recognizing some right of property, it is a sign that right 
exists. It is very desirable to keep the popular discussion 
of this matter from getting on metaphysical grounds. If 
those who see that it is impossible to settle any question of 
property witho ut using the argument from expediency 
would guard their language and call expediency merely a 
sign or token of existing right, not the origin of right, they 
would keep off metaphysical ground. It would also conduce 
to the same end if men wOlild not talk of ' right of property 
in ideas,' but of the right of inventors and authors to wages 

The first subject of inquiry consists really of two vastly 
differing questions. That patent laws are expedient, I have 
assumed because I was discussing the right, and it was nec· 
essary to show its relation to expediency. But the existencR 
of expediency is one of the points of inquiry. " 

. ,  .. . 
New Method Cor Boot and Shoe Heels. 

John Blakey, of Leeds, England, has lately patented in 
this country a method or process of forming heels or heel 
lifts for boots and shoes, by first cutting, from waste scraps 
of leather, small pieces of appropriate size and shape ; next, 
compacting and solidifying such pieces into a solid bar, with 
or without a wooden core" by means of adhesive material 
and pressure ; next, drying the same, and then cutting or 
sawing the same into heel lifts of the desired thickness. 

• .  e t . 
A New Motor. 

Louis Charles Errani and Richard Anders, of Liege, Bel· 
gium, have patented in this country a new m�tor, operating 
as follows : Oil is sprayed into the cylinder behind the pis. 
ton, and, being mixed with air, is ignited at the proper point 
by an electric device ; the consequent expansion drives the 
piston forward, the momentum of the fly wheel returning it 
to its first position. An ejector supplies the oil from the 
tank to the sprayer, the ejector being connected to a piston 
blower driven by a crank attached to the main shaft. The 
general principle is the same as the gas engine. 

• • • • • 
IT appears from the researches of Dr. D. J. Macg3wan, of 

Shanghai, that the medical virtues of fish oil as a cure for 
lung complaints was known to the Chinese many centuries 
ago. But instead of codfish, they take the oil from the shad. 
Acting on this hint, our apothecaries may perhaps be saved 
the necessity of sending to Newfoundland for their supplies, 
as the waters of the Hudson, ' Connecticut, Chesapeake, and 
other rivers will afford an abundance of the medicine. 

- - . -
J. M. , of Cal. , " hopes that the circulation of the SCIENTI. 

FIC A;MERICAN will increase till it is read by every mechanic 
in the land. " 
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PATENT VENTILATING AND HEATING STOVE. 

The improved form of stove to which the accompanying 
engra ving� refer is claimed by its im-entor to both heat and 
ventilate thd apartment in which it is placed, to prevent 
gases from rising in the room, to insure an even and uniform 
temperature, and also to be cleanly and easy in management. 
The construction is such as to cause a down draft of air 
through the fuel, which, the cover being removed, is placed 
in the basket grate shown in the sectional view. The rear 
portion of this receptacle, it will be noticed, consists in a 
single plate, opposite to the smoke es-
cape pipe. Beneath, the stove is hol­
low, so that the ashes fall down into a 
drawer or box placed in the ash pit. 

In kindling a fire, small coal is first 
put in the grate, and then the kindling 
wood, and paper above. On applying 
the match, the cover is replaced, and 
the draft is regulated by the apertures 
therein. In a few moments, it is sta­
ted, the downward current of air causes 
'" bright clear fire, and carries away with 
it all gas due to combustion. The lat­
ter has no means of escape except 
through the apertures above, where it is 
driven back . by the draft and through 
the small pipe, where it makes its exit. 
After the fire is well started, the cover 
can be removed and the coals exposed, 
giving all the cheerful appearance of an 
open I!'rate. 

Air being drawn in only from above, 
the cold floor drafts, drawn from under 
doors and other openings by ordinary 
forms of stoves, are prevented. Mode­
ration of the entering current is effected 
both by the orifices in the cover and 
those in front of the ash pan, the latter 
allowing a . counter flow of air to enter 
the chimney without passing through 
the fuel. 

No shaker is needed, so that the grate 
is easily cleaned, and its contents pushed 
down into the ash pan by an ordinary 
poker, thus avoiding the dirt and deposit 
of dust caused by violently agitating the 
ashes. When the fire is o ut, the stoTe 
may be emptied without touching its 
interior with the hand s. 

It is claimed that the disconnection can be effected equ�lly 
as well from the ground, platform, or from the top of box 
cars, and that the link, having increased play, is prevented 
from becoming bent or broken in use by the drawhead riding 
it. The device will couple or run on any curve. The cars 
can be coupled to old hand couplers with greater ease, less 
danger, and more rapidity, and a whole train may be con­
nected by a single stroke of the engine. Straight or crooked 
links of sufficient lengths may be employed. 

This coupling is in use on the New Orleans, Jacbon, and 

For light housekeeping, it is believed 
that the device is wdl adapted, and that 

THE SALMON PATENT VENTILATING STOVE. 
broiling or frying can be accomplished with great facility. 
In sleeping apartments, this stove will doubt.less be found 
an e'Kcellent arrangAment, as its action i� to draw off the foul 
de-oxygenized air. Its appearance, as represented in our en· 
graviugs, is both n"at and handsome, and much more orna­
mental than the ordinary cylindrical form ; and in principle 
it is quite a novelty. 

Patented through th" Scientific American Patent Agency, 
June 3, 1873. For further particulars address the inventor, 
Mr. T. H. Salmon, 180 West Baltic street, Brooklyn, N. Y. 

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

AUT OMATIC CAR COUPLER, 

Our engraving illustrates a device for coupling cars which, 
it is claimed, will instantly attach cars of different hights . 
even if the difference in level of the drawheads be as great 
as sixteen inches. The drawhead employed 
is of cast iron and of the same formation as 
the ordinary hand coupler, and, it is stated, 
can be put on old trucks without any diffi­
culty or additional expense. 

The pin, A, is of  steel, flat sided, and is 
of greater strength than the ordinary round 
bolt. As it has to be raised ten inches be­
fore the link can be withdra wn, possibility 
of accidental uncoupling is precluded; B is . 
a revolving tripper attached to the lower 
end of the pin which, when the pin is set 
as shown in section in Fig. 2, hangs across 
the opening of the drawhead. On the en­
trance of the link the lower extremity of 
the tripper is pushed to the rear, so that, in 
revolving on it3 pivot, its upper end meets 
the iron of the head. The effect of this is 
to push the bottom of the pin back, dislodg­
ing it from its rest, when, by its gravity, it 
falls through the link. 

Great Northern, the "Mobile and' Ohio, the Pennsylvania Cen­
tral, and other railroads, and we are informed that it has 
proved in every way successful. Other advantages claimed 
are simplicity, durability, and cheapness, together with com· 
plete immunity from the accidents du.e to the employment of 
hand couplers. 

Patented by Inge, Wheeler & Co. , May 7 and Allgust 6, 
1872. :For further information address James A.  Wiggs, 
Secretary of the Memphis Automatio Car Coupling Compa. 
ny, Memphis, Tenn. 

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

Vermilion Cor Dental Purpeses. 

Having recently seen the · statement, that the use of the 
red sulphide of mercury for artificial gums was highly ob ­
jectionable, as it might produce salivation, I wish to state , 

[JULY 26, 1 8 73. 
stances , the first case of mercurial poisoning has yet to 
make its appearance. I have had the same men in my em­
ploy for years , and they all enjoy good health. --Dr. Alsberg 
in American Ohemi8t. 

-----------.... � . • � . .. -----------
The Condition 01' the Earth's Interior, 

It seems now to be demonstrated by astronomical and 
physical arguments--arguments that are independent, it 
should be noted, of direct geological observation--that the 
interior of our globe is essentially solid. 

The condition of the earth's interior 
here recognized is, as many reader� will 
have observed, that suggested long ago by 
Professor W. Hopkins-the author who 
first offered (1839) a mathematical argu­
ment in favor of the �arth's either hav­
ing a very thick crust or being solid 
throughout. In a paper on " Theories of 
Elevation and Earthquakes," in 1847, 
Professor Hopkins · argues that the cen. 
tral mass of the earth became solid in 
consequence of the pressure whenever 
the temperature within reached a limit 
that permitted of it ; that crusting at sur­
face from cooling commenced afterward ; 
and that between the regions of interior 
and exterior solidification, there long re­
mained a viscous layer, which, in the pro­
gress of time, was gl'adually contracted 
by the union of the solid nucleus to the 
thickening shell. 

The possibility of solidification at cen­
ter from pressure, in the face of a tem ­
perature too high for consolidation from 
cooling, has not been experimentally de­
monstrated. Yet a number of facts favor 
the ' pri»ciple. It has been urged that 
since the solidification of rocks is attend­
'ed by contraction ,  that is, by increase of 
density, aud since pressure tends to pro­
duce this greater density, therefore pres . 
sure may bring about the condition of the 
solid. The fact that ice, which has less 
density than water, changes to wate r un­
der pressure, has been appealed to in 
support of the conclusion. The pressure 
to which the material wEhin the earth is 
subjected is so great that experiment can 
never imitate it, or directly test its effects. 
Beneath only one hundred and fifty miles 
of liquid rock, it would be not less than 

one million of pounds to the square inch. Less than this 
mny have been sufficient . to produce crystalization, and so 
give rigidity to the viscous rock material, or at least so, after 
the cooling the eartl: has undergone. The rigidity of slowly 
solidified rock is beyond that of glass or steel--or the degree 
which, according to Sir Wm. Thomson, must exist in order 
that the earth should be as completely free as it is from tidal 
movements in its mass. 

According to the above. the solid part of the globe consists 
as regards origin, of three parts. 

'1'he central mass, consolidated by pressure ; the solidifica 
tion centrifugal, or from the center outward. 

The crust proper, consolidated by cooling ; the solidification 
centripetal, or from the surface inward. 

The outer crust, or superficial coatings--the supercrust-­
made chiefly by the working: over and elabo­
rating of, the material of the surface through 
external agencies, aided by the ever-acting 
lateral force from contraction, ·and including 
all tenanes from tne Archrean upward.-­
Profe8sor Jame8 D. Dana,American Journal 
of Science and Art8. 

. . .  

Wellesley College. 

In uncoupling, the pin is drawn up as 
high as it will come, when the notch cut in 
its lower end catches on top of the draw­
head. The tripper then hangs across the 
latter, and the top of the pin, as represented 
in the engravings, inclines slightly to the 
rear. In this position, it is claimed that the 
cars can be backed for auy distance without INGE, WHEELER & CO.'S AUfO iVlATIC CAR COUPLER. 

This is a new institution at Needham, 
Mass. , endowed by Henry F. Durant, and 
intended for the collegiate training of young 
women. ' All the instructors are to be women. 
The building is in the form of a double cross . 
five stories high, 600 fect long, 150 feet 
wide, fitted with all the best modern appli­
ances for lighting, heating, and ventilution. 
Very many of the studies will be elective, 
but the classics, chemistry, and probably 
moral philosophy, will be obligatory. The 
pupilb are to be taught cooking an,l all the 
higher kinds of housework, and are them­
selves to do all such work, in the manner of 
the Mount Holyoke seminary, where ex­
perience shows that one hour a day for each 
girl is l3ufficient for household duties. The 
fees have not yet been fixed, but will pro­

bably not exceed $250 a year. The college 
is to open next year. 

throwing the pin. The link can then be withdrawn, the 
tripper breaking away to the front, leaving the coupling in 
position for action whenever a link enters the drawhead. 

A flange, C, is made on the pin, which, . when the latter is 
down, rests upon the link, holding it in position to enter the 
opposite drawhead. The pin is perforated with quadrated 
holes for the insertion of the small bolt, D, so that the link 
may be adjusted, as shown on the left ofthe large engraving, 
at proppr angle to suit a higher bumper. This arrangement 
of the link does not interfere with its up and . down play 
J;miting it to the motion of the cars. 

that. this f.�ar, in my opinioli, is altogether groundless. The 
sulphide of mercury is very insoluble, even in concentrated 
acids, . and not attacked by . alkaline fluids ; besides, in the 
case of gums, each particle is surrounded, so to say, by a 
film of india rubber, which helps to protect it from being 
acted upon, if such were necessary at all. I have made 
very large quantities of vermilion and always taken care to 
protect the workmen from the effects of the mercury itself, 
but have never been able yet to .prev�nt them from handling 
the vermilion rather carelessly, or from inhaling some of 
the dust ; but, in spite of these highly unfavorable circum-

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

THE City of Washington, a large steamer plying between 
Liverpool and New York, /went ashore in the day time, July 
5, during a dense fog, on the coast of Nova Scotia, 70 miles 
from Halifax, and 30 miles from the spot where the Atlantic 
was wrecked in April, 1873. No lives lost. 

_ .•. . 
THE Cincinnati (Ohio) Industrial Exposition opens Septem 

ber 3, and closes October 4. 
THE Louisville (Ky. ) Industrial Exposition opens Septem 

ber 2, and closes October 1 1. 
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G REAT BALLOONS. 

The construction of the great Graphic balloon in this city, 
in which Professor Wise is soon to attempt the passage of 
the Atlantic ocean , lends new interest to the general subject 
of aeriai navigation. 

One of the most successful efforts in this direction was 
that of M. de Lome, made last year in France. We present 
herewith an engraving of his aerial ship, from the London 
Graphic. We also give some

" 
explanatory diagrams and 

references, with a full account of the voyage, taken from 
Science Reco1'd for 1873 : 

SUCCESSFUT� VOYAGE OF AN AERIAL SHIP. 

In continuing the record of what has been done, at home 

, titutifit JtUtriCJu. 
and abroad, to subjugate to man the dominions of the air, 
we must give attention to the most pelfect of aerial ma­
chines yet constructed-the aerostat of M. Dupuy de Lome. 

Hydrogen gas was employed, and was o btained by the ac­
tion of sulphuric acid and water on iro'l turnings, the gas 
being afterward washed and dri�d. The balloon consists of 
white silk taffeta, lined with india rubber, and again with 
nam:ouk ; and to the nanzouk lining, a varnish composition 
is applied. 

That the plane of movement shall be directly u nder the 
control of the aeronaut req uires that much less resistance 
should be presented to the air than is the case with the ordi­
nary balloon, and careful calculation led to the fc,llowing di. 
mensions : Length, 118  feet 6 inches ; diameter at center, 48 

M. DUPUY DE LOME'S GREAT AERIAL SHIP 

55 
feet 8 inches ; the area of section through t h e  center bein g 
1 ,862 square feet, and the volume 121, 983 cubic feet. M. de 
Lome, in his original parer, ehows that to obtain a speed of 
about 5 miles per hour it is necessary to maintain a mot.ive 
power equivalent to 217 foot pounds per second (abou t t of 
one horse power), this motive power being preferably ob· 
tained from manual labor utilized in rotating a shaft to which 
is attached a two· bladed screw. By calculation, values were 
obtained, giving as a result that, for a" speed of 5 miles per 
hour, the labor of four m en in turning the winch is  neces­
sary , and 8 men for a spe-ed of Gt miles an hour. 

1\1. Dupuy de Lome has found that a balloon to be succeas­
fully navigated must always be maintained at an equal de­
gree of inflation, in order th:1t the resistance to which the 
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balloon is exposed in its passage through the air should re­
main constant, and capable at any mOlllent of being defined_ 
The balloon, at starting, being inflated fully with hydrogen, 
the constant degree of inflation is preserved by means of 
the hanging tubes, H H. Thflse tubes have the ends opeR, 
and are pendant about 25 feet below the balloon_ As the 
gas expands it forces itself down these tubes, while its own 
pressure in the tube reacts upon the body of gas in the bal­
loon, preserving such an excess of interior pressure as pre­
vents the shape of the outer covering being altered by the 
wind_ Still further to maintain a constant surface there is 
p�ovided a small internal ballo('n (termed a baUonnet), which, 
as the gas escapes, through diminution of pressure from the 
primary balloon, can be filled with air. As the gas expands 
in the larger ball oon it would be forced out of the pendant 
tubes, were it not that a valve, opening at a low pressure, is 
attached to the ballonnet. The ultimate proportions of the 
aero stat, as given by M. Dupuy de Lome, are : 

Right from top of balloon to keel of car, 95i- feet. 
Distance between screw shaft ,and major axis of balloon, 

67-1 feet. 
Distance of major axis from the center of gravity of com­

plete machine (without ballast), 51 feet. 
The TndJer is a triangular sail of 161t square feet area, 

manipulated by cords from the car. 

� \, 

t:l 

A, the balloon ; B, the car, with D. the net work ; a a, taf­
fetas covering ; b b, collar attaching the upper netting to the 
covering of balloon ; d d, silken ropes suspending the car ; 
e e, balance ropes for the car ; 8, small internal balloon, with 
line of intersection with the balloon ; E, gaff sail, or rudder ; 
H, pendant tubes, the length of which regulates hight of 
the column of hydrogen ; J, the cords regulating the valves, 
S ;  '1', tube for filling small balloon with air ; M, crank for 
working the screw, Q ;  l, stays,strengthening the screw. 

We come now to the description of the journey actually 
undertaken in this machine, premising that instances of 
so complete a fulfilment of calculation are very rarely oc­
current. 

The ascent took place from the Fort N euf of Vincennes. 
The crew consisted of 14 men, with baggage and provisions 
weighing l 'la tuns. There were on board MM. Dupuy de 
Lome, Zedfj (Ingenieur de la Marine), Yon, and Dartois, aer­
onauts. The in struments weighed 1 '75 tuns, and there were 
0 '27 tun of packages to be carried to the destination of the 
balloon. The total weight, with 0 '59 tun of available bal-
ast, amounted to 3 '74 tuns, and the balloon, when thus bal­

lasted, had an ascensional force sufficient to keep it in equi­
llibrium close to the ground. In the first ascent 3 cwts. of 
ballast were thrown out, the balloon rising from the earth on 
February 2, 1872, at 1 o'clock. From 1 o'clock to about a 
quarter r ast bnt little more was done than to admire the 
graceful evolutions of the machine, and the readiness with 
which it answered to both helm · and screw. At 1 hour 15 
minutes observations were commenced, and showed the car 
to be 1 ,837 feet above the departure station, and moving in a 
northeasterly direction with a speed of 39 feet per second. 
The CliUl'Se was then altered to the southeast, at an angle of 
83° with the former direction. The number of men work­
ing the screw, at 25 revolutions per minute, was eight, the 
aerostat moving with regard to the earth at a speed of 52 '5 
feet per second. Afterward tbis speed increased, with 27'5 
revolutions of the screw per minute, to 55'8 feet per second . 
The speeds given by the form of anemometer employed, as 
due to the balloon, or rather to the screw, were 7'7 feet to 9 ' 3  
feet. The descent was commenced a t  2 hours 3 5  minutes, 
and was effected at the destination, Mondecourt, near Noy-

J tirotifit �mmtnu. 
on, . without any shock or the slightest accident. We should 
now consider the results that have been attained in the ex­
periments with the aerostat. They are : The maintenance of 
a constant exterior surface by means of the ballonnet ; free­
dom from rocking motion, even while two or three persons 
are walking in the car ; and a perfect control, the head of 
the aerostat being shifted to or kept in any direction, with a 
maximum force of 60 kilos from the manual labor of the 
eight men. 

These are the mechanical improvements that have been 
achieved ; but the most important result is that an impetus 
will be given to the stu dy of aerial navigation, now that 
the science has found a theory seldom paralleled in its 
application. The remark of one of our greatest men : 
" Impossible ; I don't know the word :" has indeed been 
practically shown to be an admitted principle by M. de 
Lome. 

M. de Lome further proposes to remove seven of the eight 
men employed to work the screw, and substitute an engine 
af eight horse power, with one man as engineer. The bal­
last would then consist of the fuel and water, while the aer­
ostat could be impelled at the rate of 14 miles per hour, at a 
much larger angle with the plane of d irection of the wind. 
There has thus now been opened to us a new path in the 
science of aerostation, and it is difficult to limit the imagina-

tion to those new wonders we may expect 
within even a few years. 
THE GREAT BALLOON NOW IN PROCESS OF 

CONSTRUCTION IN THIS CITY. 

The following interesting particulars con­
cerning the new balloon of Professor Wise 
are given in the Daily Graphic: 

The main balloon is to be made of un­
bleached cotton, of which 4,316 yards have 
been purchased. The greatest strength is 
required at the crown, and this part of the 
air ship will have three thicknesses of cloth. 
The exterior will be coated with a varnish 
made of linseed oil, beeswax, and benzine. 
The balloon is to be 110 feet high, and 100 
feet in diameter. Gas capacity, 600,000 
cubic feet. It will, however, star t with 
only 400,000 cubic feet, as the gas will ex­
pand and fill the balloon as the latter rises 
in the air. When inflated the extreme hight 
of the apparatus, from the crown to the heel 
of the boat which will hang below, will be 
160 feet. 

There will be 14,000 yards (eight miles) 
of stitching. This is now being done by 
twelve seamstresses at the establishment 
of the Domestic Sewing Machine Company, 
corner of Broadway and Fourteenth street. 

The thread used is silk and cotton, the 
top spool being silk. The valve of the bal­
loon will be three feet in diameter and made 
of Spanish cedar, with a rubber-coated clap­
per closing on a brass plate. The valve 
fixtures and top of the balloon are the es­
sential parts of the apparatus, and are be­
ing constructed with special e1.re to guard 
against any accident of derangement. 

The network will be composed of three­
strand tarred rope, known as " marlin. "  
The width o f  the net will b e  212 mesh­

es, and its breaking strength will be 58, 300 pounds. Five 
hundred pounds of " marlin " will be used. From the 
netting 53 ropes, t inch in diameter, of Manilll,l, will con­
nect with the concentrating rings. These ropes will each 
be 90 feet in length, or 4, 770 feet in the aggregate. The 
concentrating rings will be three in number, to guard 
against breakage. and will be each fourteen inckes in diame­
ter. each ring being of wood, iron bound. These rings will 
sustain the car, life boat, and trailing rope, and will bear 
the strain when the anchor is thrown out in landing. From 
the concentrating rings, twenty-four Manilla 1 inch ropes, 
@ach 22 feet long, or requiring 528 feet in all, will depend 
and form the frames for an octagonal shaped car. They 
will be kept in place by light hoops made of ash. The 
lower ropes will be connected with network, and over the 
network at the bottom of the car a light pine floor will be 
laid loosely, so that it can be thrown out if required. The 
car will be covered with duck, of which fifty yards will be 
needed. Attached to the side of the car will be a light iron 
windlass, from which the boat and trail rope can be raised 
and lowered as may be desired. From a pulley attached to 
the concentrating rings a heavy Manilla rope will fall down 
through the car, and thence to a sling, attached to which 
will be the life boat. This boat will be of the most approved 
and careful construction. It will have watertight compart­
ments, sliding keel, and will be so made that it will be self­
righting. The boat will be provided with a complete outfit 
of oars and sails, and to it will be lashed instruments, guns, 
lines, etc. , and provisions for thirty days, all in watertight 
cases. 

The trial rope, by which the aeronaut can mainta.in any 
desired altitude without resorting to ballast, will be of Ma­
nilla rope, 1t inches thick, and 1 , 000 feet long. 

The car will be fully provided with instruments, provi­
sions, etc. , independently of the boat. It will be so con­
structed that it can be taken apart piecemeal and disposed 
of as ballast. It will carry about 5,000 pounds of ballast, 
which will consist of bags' of sand, each carefully weighed 
and marked. Among the instruments to be carried in the 
car, there will be a galvanic battery, with an alarm, two 
barometers, two chronometer watches, a compound ther-

mometer, a wet and dry bulb thermometer, a hygrometer, 
componer, quadrant, chart, parachutes with fire balls at, 
tach ed, and so arranged as to explode when striking the 
water, so as to indicate the direction traversed ; marine 
glasses, two vacuum tubes, a lime stove, etc. A number of 
carrier pigeons will be taken along, and dispatched, at inter­
vals on the route, with intelligence of the progress of the 
expedition. 

The lifting power of illuminating gas is about 36 pounds 
to the 1 , 000 feet, so that the balloon will have a lifting ca­
pacity of 1 1 , 600 pounds. The pressure will be 1i- poun ds to 
the square inch. 

The weight may be summed. up as follows : 
Pounds. 

Balloon . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  4,000 
Net and ropes . . . . . . . . . . . . . . . . . . . . . . .  .. . .  . . .  800 
Car . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Boat . . .  . .  . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . 1 ,000 
Dray rope . . . . . . . .  ' . . . . . . _ . . . . . .  . . . .  . . . . . . . . .  600 
Anchor and grapnels . . . . .  . . . .  . . . .  . . . .  . . . .  . . . 300 
Sundries . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  300 

7,100 
Then. 4,500 pounds will be allowed for passengers aud 

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

Frlghtt'nl Death ot' L a  Mountain, the C elebrated 
Aeronaut. 

The particulars of the frightful fall and death of Profes­
sor La Mountain, while making a balloon ascension at Ionia, 
Mich. , on the 4th of July last, Me thus described by a cor ­
respondent of the Detroit P08t: 

" Among the many advertised attractions of the celebra­
tion of the Fourth by our citizens was that of the ascension 
of Professor La Mountain, of Brooklyn, Mich. , in his mam­
moth air ship. Several thousand spectators thronged the 
p'ublic square for hours before the appointed time. A 
heavy squall of wind necessarily delayed the ascension for 
two or three hours, but at the end of that time the air 
became calm. UnCler direction of the Professor the balloon 
was got into position, and its inflation with hot air was com 
menced. The canvas soon. filled, and loomed up nearly 75 
feet high. The basket was a willow one of a size sufficient 
to hold one person comfortably. It was attached to the bal 
loon by six or eight long ropes, which were fastened at the 
top to a round piece of wood some two or three feet in di 
ameter. The ropes were in no manner fastened together 
between the top and the basket. As each piece was 100 feet 
long it seemed, even to inexperienced eyes, that there should 
have been SOIDe webbing or net work, at least over the bag 
or bulge of the canvas. The fear was generally ex ... ressed 
that some accident might occur by the canvas slipping 
through between the ropes.  It was also noticed that the 
ropes were unevenly distributed-three or four being in a 
comparative cluster, leaving the other strands far apart. 
Nothing was said of the matter, as the Professor, who gave 
the whole structure a thorough look before taking his seat 
in the car, made no comment on the fact, and it was thought 
that his experience was sufficient for the occasion. Every­
thing being in readiness, the words " let her go" were given, 
and the air ship darted up with great rapidity, while the 
aeronaut waved his hat to the uneasy multitude, who almost 
breathlessly watched his flight. Immediately upon leaving 
the ground the mouth of the canvas began to flap around 
with great violence. When fully a h alf mile from the earth 
and when the whole structure looked no larger than a hogs­
head, the balloon slipped between the ropes and was in 
stantly inverted . The car and its occupant droppad like a 
shot ; and when the ropes were pulled taut, the round piece 
of wood was torn from the canvas. With the most terrific 
velocity the unfortunate man descended, clinging to the 
basket. That he was conscious was evident from his strug­
gles. With all the intensity of a life with but one chance, 
he strove to raise the basket above him, evidently hoping to 
use it as a parachute. He succeeded in his object ; but when 
100 feet high, he loosed his hold, folded his handl! and arms 
before his face, and, feet first, struck the ground with a dull 
heavy thud. Then ensued a panic and uproar in the crowd, 
which is indescribable. Women fainted, men wept, and to 
add to tlie confusion the canvas came flying over the crowd 
like a huge bird. Some one cried out to get out of its way, 
as it would fall with crushing force. The cry was taken up 
and a general rush was made for safety, in which many were 
more or less injured. 

La Mountain was crushed into a literal pulp. Not a sign 
of motion or life was visihle when he was reached. Medical 
examination disclosed the fact that hardly a whole bone was 
left. Many were ground an.d splintered to powder. His 
jaws fell upon his arms, and were pulverized. The blood 
spurted from his mouth and ears. Where he struck there 
was an indenture, made in hard gravel ground, five or six 
inches deep. The corpse was laid out and placed on the 
public square, where it was viewed by thousands. 

The Grand Rapids, Mich. , Eagle says: " There was but 
little· wind at the time, and the balloon arose directly up­
ward, remaining right over the Court House square, whence 
it started, appearing of course, to diminish in size, till it 
was judged, by that appearance and the rate of its upward 
movement, to be 3,000 feet high. The shouts had ceased. 
and 10,000 upturned faces watched the diminishing object 
intently, when the basket was seen to separate from the 
sack, which hung and wavered about in one spot for half 
a moment or so. wbile the basket and man were shooting 
downward with the velocity of a cannon shot ! 

As the vast throng of witnesses eomprehended the fright­
fully tragic spectacle, a thrill of intense horror spread through 
them,as from among them issued one wide spread suppressed 
groan of agony, for all seemed too horror stricken to shriek. 
Of course there was no such length of time in the downward 
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flying of the devoted man as the reader has occupied in 
reading these last few lines describing it. From the instant 
of the disaster to the balloon till he struck the ground, the 
time was no t probably more than fifteen seconds, as meas­
ured off on the watch dial by the second hand. At a bight 
of five or six hundred feet from the earth, the unfortunate 
man got separated from the basket-in fact it appeared as 
if he leaped from it intentionally. This certainly made no 
difference as to the fatality of the fall. The concussion 
m ust have killed him j ust as quickly had he struck the earth 
with the basket beneath him. Wonder ful as it may seem, 
from the time he sprang from the basket his position in the 
air remained erect, feet down, till he struck, notwithstand­
ing the greater weight of the head and body, which causes 
most human bodies to turn and fall head first. It is possible 
he had acquired a faculty of controlling his position in the 
air by athletic force. Perhaps, in the hu rried thoughts of 
despair, he fancied he might, by striking feet down, be 
spared from death. But the indescribable swiftness of his 
de3cent must h3. .... e knocked the breath out of him, even had 
he struck on a newly made hay stack. Many people declare 
t hat they saw such movemen,s of his limbs and even expres­
sious in his face as showed him to be alive and conscious 
until

'
he struck. But  this is considered by the greater num­

ber to have been entirely improbable. His shooting downward 
through space with lightning-like swiftness deprived him of 
all breath and sense o f  life, undoubtedly, while part way 
do wn. Indeed, it is hardly possible that he intentionally 
j umped from the badket. It is more likely that he fell from it 
when he had no longer any power to hold on t )  it. With 
terrific violence he crashed upon the earth, feet down, his 
legs being driven up into his ' body, and all but hi� head in­
stantly mashed into a sickening, quivering mass of spout­
ing blood, protruding bones, and dropping flesh. His feet 
struck into the earth sever'tl inches. He struck a few feet 
from the jail wall, only about eight rods from the very spot 
where he went up. Down came the basket right after him, 
and his hat came wavering down. What became of the sack 
of the balloon is not known."  

La Mo untain's name is familiar to the readers of  the SOI­
ENTIFIC AMERICAN. He .was the h ero of many a remarka­
ble balloon ascension. and had great confidence in his ahili­
ties t.o navigate the air. But it is evident that he was care 
less, in the present instanc"l, in respect to the mechanical 
details of his air ship, and the loss of his life is the sad 
result. La Mo untain was one of the party who accompa­
nied Professor Wise in hi s famous aerial flight from Mis­
souri to New York in 1859. On that occa�ion, La Mountain 
narrowly escaped drowning in Lake Erie. 

• f •• •  
Action 01' Water ' on Lead. 

The most genp,ral results of Sir Robert Christison's in­
qmrles are : 1 .  'That the purest waters act the most powe r­
fully on lead, corroding it, and forming a carbonate of pe­
culiar and uni form composition. 2 .  That all salts impede 
this action, and many prevent it altogether, so-.ne of them 
when in extremely minute proport ions. 3. That the pro ­
portion of each salt requi.red to prevent action is nearly in 
the inve rse ratio of the solubility of the compound which 
its acid forms with the- oxide of lead. , 

Thc corrosive action of water upon lead has often been 
confounded with other causes of corrosion, and the water 
has borne the blame. Thus the true action has been con­
founded with the corrosive action of potent agents accident­
ally coming in contact with the metal in the presence of 
water, as , for example, when a lead pipe has been led through 
fresh mortar, which is frequently or permanently kept 
moist, or when lumps of fresh mortar have been allowed to 
fall u pon the bottom of a lead cistern. 

The true or simple action of wate'r has not uufrequently 
been confounded also , with the effects of galvanic action. 
Thus. if a lead pipe or cistern be soldered with pewter solder 
and not with lead, erosion takes place near the line of junc­
tion of the solder with the lead. The presence of bars of 
other metals crossing lead, or bits of them lying on it, will 
also develop the same action ; and some facts seem to point 
to the same property being possessed in a minor degree , by 
some stony and ea rthy substances. This observation may 
explain the local erosion sometimes observed in cisterns 
containing hard water ; since, if galvanic' action be excited, 
it will be increased by the fact of saline water existing more 
largely in these waters than in soft or comparatively pure 
water. 

Lastly, some observers have contradicted former state · 
ments, beca llse under certain circumstances, which led them 
to anticipate no action, they nevertheless found lead in 
water, but only in extremely minute and unimportant pro­
portion. The test for lead, hydrosulphuric acid, when em­
ployed in the way now usually practiced, is so delicate as to 
detect that metal when dissolved in ten million parts of 
water, or even more. Facts, however, warrant the conclu . 
s ion that the impregnation must amount to at least ten 
timt's this quautity before water can act inj uriously on man, 
however long it may be used. 

• I e  • •  
Tin as a Filling Cor the Teeth. 

Dr. E. W. Foster, in lJental Oosmo8, says : Tin possesses 
many considerations of fitness for stopping carious teeth not 
held by gold. Hs freedom from being suddenly affected by 
thermal changes, its plasticity and ease' of adaptability to all 
th e irreg ularities of the cavity, its perm anency or stickiness 
in the cavity, its comparatively low specific gravity, and 
other favorable fell.tures, are some of the prominent '  facts 
conn"lctl)d with this reaIly fine metal; that make it no 
mean competitor with gold in thJ" daily and important ques­
tion of filling ,and preserving the teeth. The prejudice of 

most operators is generally, we well kno w, against this foil, 
and from grounds we think not entirely reasonable. 

We have occasion to use it much in our practice, some­
times for permanent fillings, and sometimes to precede gold 
in the soft vascular teeth of children and youth. As to the 
extreme perman"lncy of tin when removed from the attri­
tion of mastication, it will be difficult to determine. Yet 
we have seen tin fillings between thirty and forty years of 
age, still serviceable and in good condition. 

The low specific gravity of tin, and its non-irritating 
nature, resembling in the latter trait, though in a less 
degree, the same remarkable quality possessed by lead, 
enable i.t to rest with comparative non-disturbance even in 
the midst of vital presences. 

For this reason lead had long ago been used for filling teeth 
in many countries of Europe. In France especially it was 
the material par excllence for such purposes ; and it may 
not be uninteresting to remark, that the very word in the 
French language used to signify the term " filling teeth," 's 
"plorl1iber, " a word of hidtorical significance in this connec­
tiou, being derived from the name and the fact of lead being 
used as a stopping for teetn, e ven so far back as the forma­
tion of that language. 

Though tin is easier of manipulation than gold, the same 
care, to the same end, should govern its introduction into 
the cavity, its condensation and finish afterwards. If the 
cavity is large, and nerve nearly exposed, the use of po lish­
powder (oxide of tin) moistened with water or glycerin , and 
applied to the walls of  the cavity b efore the introduction of 
the tin, will proiuce agreea;)le and substantial results .  

• • •• • 
(Jornell University. 

The attention of our readers is call ,d to the commencement 
of the above wel l known institution published in our "B usiness 
and Personal " column. The next scholastic year begins on 
September 8, so that ample time is afforded between that 
date and the present, for those desirous of availing them­
selves of. the advantage of the various courses, to make all 
necessary preparations. Young mechanics, engineers and 
siudents in the various professions and trades will find, no 
institution in the country better adapted to give them a 
sound, pr!l,ctical as well as theoretical, basis for their future 
callings than Cornell. Five hundred free scholarships are 
in existence, and the college is liberally endowed with every 
requisite for thorough and systematic instruction. 

Inventions Patented in England by AlRerlcans. 
[Compiled from the Commissioners of Patents' Journal.] 

From June 20 to June 26, 1878, Inclusive. 
BRAIDER.-E . H .  Ale,xander, New York city . 

' EXTINGUIBlItNG FIRES.-J. W. Stimton, Brooklyn, N. Y. 
GAS.-J. H. B. M. Randolph et al., Detroit, Mich . 
ProKER MOTION.-T. e. Morton, Waterbury, Conn.  
l'BBSERVING MEAT, ETO.-A. T. Jones,  Clinton, Wis. ,  et al. 
PRESERVING WOOD.-C. Brown (of Albemarle, Va . ) ,  London, Eng. 
PRINTING OIL CLOTH, ETC.-W. H. Townsend, New York city. 
SEWING MAOHINE.-Lev Griswold, New York city. 
STEAM BOILER.-J. Griffith (of New York city) , London, Eng. 
TlIEADLE.-S. K. Herrick, Boston, Mas s .  
TmnO'LLING.-D. C .  Haskins, Vallej O ,  Cal. 

Improved Relisher and Wedge Cutter. 
Wesley 'J. Hoskins and Amos D .  Rowe, Essex, N. Y.-Thls invention con· 

sists of a combination of instrumentalities whereby tb e reUsh of a door 
rail may be cut, and the part to tie removed may first be cut into wedges and 
then removed by a succession of operation. , all of which are performed 
with one machine .  A gang of three saws cuts three parallel sUts on the 
SWlliglng frame which Is connected t o  a tilting table . Over the saws are 
mounted the two saws for cutting the diagonal slots on an arbor. In front 
of these the stationary cutters are arranged for cutting out the reUsh . In 
the first place, the ratl is put on the table and moved along one of the 
guides, properly adjusted therefor against the saws, till the shoulder of the 
rabbet comes against a stop by which the saws cut a slit ; then the table Is 
tilted upward by a handle,  without moving the ratl from its position o n  tbe 
table, to other saws which make the diagonal cuts ; from the saws the work 
Is moved up t o  the cutters above ; then the treadle Is forced up and tl!.e 
wedges aro cut off, leaving the relish, and making the wedges complete. 

Improved (Jorn Harvester. 
James H. Spears, Kennedy Wells, and Robert Wells, Piper City, 111.­

This invention has for Its object to furnish an improved machine for 
detaching the ears from the stalks, removing the husks fro m  the ears, and 
depositing the husked ears In a wagon. T o  a cross bar are attached the ends 
of the shanks of the three guides or gatherers . Rollers are arranl!'ed paral­
lel with each other, ln pairs , and upon the opposite sides of the shank of the 
central guide. These rollers have corrugations upon their lower or forward 
ends, the corrugations of the rollers of each pair ruuning In opposite direc­
tions, and exten ding longitudinally along the upper or rear part of the said 
rollers . To the rear j ournals of the rollers 'of e ach pair are a ttached small 
gear wheels, meshing into each other, s o  that the rollers of each pair may 
be revolved together with equal velocity and in opposite directions . The 
journals of the Inner rollers are extended to the rearward, and connect by 
gearing with a shaft on Which is a roller .  An endless carrier passes around 
a roller pivoted In a slot In the lower part of the shank of the central gnlde 
and around the roller attached to the shaft, and by which the said cerrler i s  
driven .  The carrier receives t h e  ears o f  c o rn  fro m  the rollers, carries them 
up and discharges them into the Inclined spout, down which they slide to 
other rollers which are provided with short teeth arranged spirally, which 
tear oft the husks from the ears, and at the same time carry said ears al ong 
and discharge them u�on the elevator, which passes arouad rollers piv­
oted t o  the uoper and lower ends of the elevator frame and discharges the 
husked ears into a hinged spout, down which they s J1de into a wagon .  

Improved Medical Compound and Medicated F o o d  • 
Jean M. O. Tamln,  of New York clty .-Thls I nvention consists in extraet­

ing from vegetable s ubstances those most nourishing Inl"redlents which are 
combined with ph08phoru�, and In subsequently adding them to the sub· 
stances t o  be eaten or imbibed as articles of food or medIcines.  Thus,  for 
example, it is proposed to withdraw from vegetables, snch as peas or beans,  
the Ingredients above referred t o ,  discarding the Indigestible, or at least 
with difficulty digestible. residue of such vegetables, and t o  add the m.tter 
extracted to chocolate or o ther suitable article of food. A certain quan­
tlty of jJeas, for Instance, I. powderp d and then treated with water. The 
mixture Is filtered, and so much of the moisture is evaporated as to leave 
the remainder of a more or less'v,lscld ,conslstency . GastriC juice or lInely 
cut pieces of a calf's stomach are next added. Finally, the mIxture is dried 
at a moderate heat. The substances with which the phosphorus is thUS 
mixed it is Proposed to call .. phosphorine .'· 
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Improved Washing Machine. 

James W . .Hannah, Sticklerville, Mo.-This invention has for Its object to 
furnloh an improved washing machine. The body of the machine Is made 
semicyllndrical I n  form, having vertiral wooden ends and curved zinc bot· 
tom and side s .  In the middle 'part of the ends of the box, leading downward 
from their upper �dges, are formed vertical slots to receive the j ournal s of 
the rubber, the ends of which enter grooves in the vertical bars or standards 
attached to the outer sides of said ends. To the Inner surface of the bottom 
and sides of the box are 'attached round cleats. The end plates of the rub · 
ber are made semicircular in form and are connected and held In their 
proper positions by the cross rounds . To the roundS, at equal and s h o rt 
distances apart, are secured the concave edges of segments of -ring plates . 
To the end plates and shaft al e attached levers, the upper ends of whIch are 
connected by a round which serves as a handle In operating the rubber.  
lily this construction the plates, being vertical, pass easlly through the 

water and without carrylnp: the water with them, which makes the labor of 
operating the machine very Slight, and, at the same time, the scalloped 
e�ges of said plates, operating upon the clothes, clean them in a very short 
time . 

Improved Animal Trap. 
John Gould, Clinton, Pa.-Thls invention has for Its object to furnish an 

Improved animal trap, which shall be so constructed that the entrance of 
the animal wlll reset the trap for the next animal. By suitable constrnction, 
when the trap Is set,  as the animal enters the,  box and steps upon a platform , 
he t1lts said platform , which draws back a catch le ver and allows a wheel t o  
be revolved by a spring until a p i n ,  u p o n  the other side of t h e  wheel, strikes 
a stop spring. This mo vement close. the doors and leaves the animal shut 
up In the box. The animal then sees light entering through another b O X ,  
a n d ,  trying t o  reach It, he raises a gate, s t e p s  upon a n d  operates t h e  trip 
platform, and passes Into a third box whence he cannot escape. ThIS move ­
ment withdraws t!le catah lever and allows the wheel to revolve until the 
next pin upon its other side strikes against the o ther stop spring, opening 
the doors and again setting the trap . 

Improved Knapsack. 
George H. Palmer, first Lieutenant 16th U. S. Infantry, BelOit, W l 1 . ­

In this invention t h e  frame Is made of small, tough, fiexible pieces 
of wood, butted together at the end and secnred at the corners by strong 
duck, canvas, or o ther heavy cloth, In which the sticks are bound a t  the 
edges. Between the sticks are strong thick pieces of leather fastened to 
the cloth and turned aronnd the corner. . They are to hold the sticks apart 
the wIdth of the cloth pieces, and to aftord s ufficient strength for holding 
the coverIng and the straps, which are attached to them. AboRt half an 
Inch from the end the wood pieces are tied together by st rong leather 
strings. The cloth pieces o'f each corner are connected together by straps 
which prevent them from sliding up on the rods, and bind the frame strongly 
together a, the corners. The cover, of fiexlble mate .. al, is  shaped s o  as to 
envelope aU sides except on� , and, having fiaps, is fastened on by melal 
loops with a toggle piece, the said loop being inserted through the canvas 
and leather corner pieces ; and the fiaps are provided with means of buck· 
ling together when folded d,)wn. The lower loop straps also unite with 
the straps, the said s traps paSSing through the metal loops an\! meeti n g  m d  
buckllng together at t h e  middle of t h e  b o t t o m  of the knapsack. T h e  l�ops 
are connected to the knapsack by the metal loops, th"t tl:ey can be readily 
shifted as may be required for changing the knapsack side. about. The 
shoulder straps are connected t o  the back plate by rivets, which are suita­
bly arranged to allow the straps t o  turn freely as required in separating 
and adjusting them on the wearer, also for shifting them about to dlfterent 
positions for ease In sustaining the load. The knapsa'l.k frame is covered 
with linen or cotton durk, having on one side a waterproof ftap of vulcan· 
Ized rubber cloth. It may be reversed on the back by Simply ho oking It 
from the back pad, turning It, and changing the supporting sl raps to the 
epposlte side. By tbis meana the canvas back may be turned outward in 
hot weather,  and the waterproof fiap outward in rainy weather. The knap­
sack may be worn at almost any place desired o n  the back. 

lmproved Friction Attachment for Securing Pulleys to Shafts. 
Henry Cox, Peterborough, Canad a . -The Invention conSists In the Im ­

provement of friction attachments for pulley shafts.  A shaft carries a 
loose pulley In the hub of which is formed a mortise , at the sides of which 
are formed one or more lugs to receive a pin by Which "n eccentric disk Is . 
pivot ed to said hub . By this construction, when the pulley is turned in 
one direction It will run freely, but whea tnrned In the o ther direction the 
eccentrIc wlll take hold of the silaft and carry I t  wIth the said pulley in Its 
revolutio n .  This secures the pulley on the shaft or prevents Its retrograde 
motion. 

Improvement in the Mannfacture of Zinc White. 
Nathan Bartlett, of Bayonne City, assignor t o  himself and Samuel C .  

West, Ellzabeth, N. J.-The furnsce has three chambers, a n  upper, middl e ,  
a n d  lower one . T h e  ft r e  is bu1lt a t  one e n d  a n d  dellvers t h e  lighter vapor 
Into the upper chamber and the heavler into the middle chaml.er, the lat­
ter vapor passing out at the chimney, while the former, after traversing 
the length of the furnace, descends in two passages to the lower chamber, 
where, after hav.ng twice traversed the whole length, It enters the dis ­
charge chimney.  This Improvement I n  the arrangement o f  the furnace 
conblsts in making the mi ddle chamber funnel -shaped, or approximately 
so. by which to concentrate the heat, as before stated, and thus work out 
the oxide from the ore much cleaner than It  has ever bem done before , and 
thus increase the percentage of gain . In carrying out this improved mode 
of working the furnace the chamber is in four Imaginary sections.  When 
fully heated and charged a batch of the residuum at the op ening and the 
three o ther batches are shifted along one stage, and a fresh batch applie d,  
thus working the ore along intermlttlngly as the reo.uctlon proceeds, and 
at the same time supplying the fresh ore and removing the refuse without 
COOling the fnrnace down'or'loslng the time now los,t by discharging at the 
mouth of the fnrnace and recharging again, the 'doors remaining open the 
while so that much heat is lost. For In trodUCing the oxygen to combine 
with the gases evolved from the coal in the furnace, also the vapors of the 
ore, and thus t o  insure more perfect combUstion, two blast pipes discharge 
into the chamber, s o  that the air, v.hich Is forced in by allY suitable blower, 
unites with the gases as they e merge from the passages and bnrns In · 
t ensely. 

Improved Horse Power. 
Joseph Milbourn , M1llport, Ohlo .-The obj ect of this invention Is to Im­

prove and render more useful the horse p owers which are used for thrash. 
ing grain, and other purposes ; and It consists in adj u stable extension 
levers , in combination with the old or ordinary levers, and in stay rods 
whlcn C('nnect the ends of the extension levers, andin draft rods attached 
t o  the btay rods.  There are bnt two draft rods, but there may b e  a draft 
rod for each lever, If desired. By this arrangement the draft Is applied to 
the e nd s  of the extension levers, which results In a great saving of p o w e r .  

Improved Washtng Machine. 
Nathan F. Reed, North Wolcott. Vt.-This inventIon has for its object to 

furnish an improved waShing machine . A set of rollers, the j o urnals of 
which revolve in bars of such a size that the rollers work clear of the bot­
tom of the box, form a roller bottom to said box. A second set of roll­
ers, tbe j o urnals of which revolve in bars which are made shorter than the 
bars above mentioned, are connected by boards , thus forming a roller 
platform or rnbblng Doard. To the sides of the middle part of the plat· 
form are secured staples upon which hook not�hes are formed In the lower 
ends <'> f bals which are pIvoted t o  le vers . By this c o ns trnctf on, by moving 
the upper ends of the levers back and, forth, the roller pl atform will be 
moved back and forih, rubbing the clothes between it  and the roller bot­
tom, washing them qnickly and thoronghly .  By suitable means the ruller 
platform may be held !lown upon the clothes with any desired pressure. 

Improved Implement. 
Henry B .  Whltehead, Holly Springs , Mlss .-Thls Invention relates t o  an 

improved tool for use as pliers o r  as a hand vice ; and consists i n  a n  ar­
rangement of j,.ws having perpendicular toothed shanks ,  and tran sversely 
slotted handles pI ovlded with teeth on their piv ot �nas for enga ging with 
the j aw shanks, whereby a parallel m o tion of the jaws is produced. By 
tightening a thumb ."rew the ) aws may be set and used as a h and vIs e .  The 
handles when used as calipers and divide .. , and o p e n e d  t o  the de sired 
angle, are thereby hel4 1n position . When the handles are thrown out as 
far as the frame wlll allow, the jaws may be moved one or two teeth, and 
can.then be used to gripe larger bodlel thaD in the former ltate . 

© 1873 SCIENTIFIC AMERICAN, INC



Improved Medicnl Componud for Liver Diseases. 
Joseph M. Cunningham, Mount M orris, Ill .-The obj ect of this Invention 

Is to supply an efficient compound for diseases arising from a deranged 
co'nditlon of the liver and complaints having their Origin therein. It con· 
sists mainly In extracting with alcohol the bitter part of dl1l'erent roo t s  and 
herbs , t o  be mixed,  after percolation, with water , sugar, and the oU of sas­
safras. 

Improved Railroad CrossinII'. 
Robert J. Hughes, Ryne�r, Ind. -Thi s Invention Is an Improvement In the 

class of switches o r  raUroad crossings In which the ralls of the side track 
are elevated to allow the wheels of the cars t o  pass above the raUs of the 
main track. The cross ties are placed higher than usual to " reach the level 
of the crossing ralls,  and are placed nearer together at the switch . They 
are snltably n otched for the reception of the main railS, to keep them on the 
level of the main track. The crossing raUs are place"d on the elevation of 
the ties, and are thereby raised above the level of the main rails .  Between 
the raUs of tbe main tr.,ck is laid the pivoted or spring raU, the end of which 
Is  cnrve d  from the main raU, and, by suitable means. Is prevented from be­
Ing lifted 011' the tr .. ck. The fianges of the wheels pass between the main 
ra!! and spring ra!! by pressing the latter side wise. " A fiange plate Is placed 
o n  a level WIth the top of the main ra!! adjacent to end of the spring rail 
and serves the purpose of c JDveylng the fianges of the car wheels from the 
spring ra!! to the raised side raUs.  The guide !'ail placed opp osite the fiange 
plate, on a level with the crossing railS, assists the wheels to pass over the 
fiange plate to the side track. 

Improved Presser Foot for Sewing Machines. 
George W. Allert o n  and Zenas M. Powers, Robi nson, Ill.-This invention 

consists of a glass disk pivoted to the supp orting arm In the axis of the 
needle by a hOllow pivot through which the needle works, the object of 
which Is to have the presser tnrn with the work when curved seams are t o  
be made, so that the work c a n  be turned mor.) accurately a n d  eae!!y than It  
can be with the ordinary non-turning foot.  A rotating presser of tbls kind 
Is very useful In eq uallzing the length of the stitches,  by the facility It af· 
fords for turning the WO{k accurately. 

Improved Peach Cutter. 
William J. Hlll, Fayetteville , Tenn.-The Invention consists In the Im­

provement of peach cutters . In nsing the machine the peaches are laid 
blossom end do wnward npon cntters, with one hand, In such a p osition 
that the seam of the peach may be In line with the wing or s�ralght cutters. 
and a lever Is operated with the other hand t o  brln� a block down npon the 
peach. As the block presses upon the peach with sufficient force to hold it 
In place, the first hand is removed from the peach and the block Is pressed 
down npon the edges of the cutters, the parts of the peach dropping Into 
the spout, and the pit sticking In the cavity of the cutters unt!! i t  is pnshed 
out by the next pit. 

Improved Scafiold. 
D8Iliei Y. Miller, Huntsville, Ill.-Th e  object of this Invention Is to con­

strnct a sca1l'( ld for the nse ot painters, carpenters, and others, which may" 
be easIly set up and taken to piece. and readily transp orted. The I nvention 
consists of two main supports resting on standards and composed of sev­
eral pieces, connected by strong staples, the uppermost pieces snspending, 
by block and tackle arran gement, an adjustable platform, which may be 
elevatea to the full hlght of the supports. 

Improved Cotton Planter. 
George Paterson , Waynesborough, Ga.-This Invention consists in the 

Improvement of cotton planters. Behind the plows sre the guano hoppers, 
supported on iron rods or bars, or o ther supports , adjustable toward or 
from the frame. Vertical slides are arrange d " ln the hoppers with pockets 
t o  fill with the guano a s  they rise up In the hopper, and carry It down to 
discharge below. Said slides are push ed down by tappets on the seed-drop­
ping wheels, and they are forced up by a spring, when the tappets escape 
from proj ections. The p o ckets are varied as t o  capacity by adjustable 
blocks, held by binding screws so they can be readily loosened, Shifted, and 
fastened again. The relative arrangement of the guano droppers and the 
seed droppers Is such that the seed and the guano will be dropped together. 
It will be seen that a great economy of labor will be effected by the use of 
this machine, which combines eight separate and special machines I n  one, 
requires only one horse or mule and one attendant, and neither the horse 
nor the attendant has to walk along the ridges and tramp the earth down, 
a s  when separate machines are used. The principal Improvement In the 
device consists In the vertical pocket Slide, arranged to reCiprocate up and 
down In the guano dro Dper. 

Improved Cut-off and Regulating Cock for Gas. 
Charles E. Seal, Winchester, V a .-This Inventi on consists In a cock or 

valve, attached on 01 near the gas meter or on gaE-conveyjng pipes, and 
having a fiexible connection attaching It t o  valve-lifting mechanism that 
has been arranged In the room or apartment where th e gas Is ,used. 

Improved Horse Hay Rake. 
Lyman Litchfield and Jay Spencer Corbin , Gouverneur, N.  Y.-Thls Inven­

tion consists In a novel means whereby the driver can conveniently nse 
both the foot and hand simultaneously in elevating the rake, In novel 
means whereby the rake may be adjusted by tbe d.iver without leav'lng his 
seat, to run on the ground o r  at a sl1ght distance thereabove, and finally In 
� pecul1ar construction of rake " t o oth head which allows each tooth to be 
rigidly held and Independently moved, or t o  be raised with the o thers. 

Improved Mode of Splitting Rock. 
Patrick Croghan, Cockeysville, Md.-This inven tion consists In the metnod 

of splitting 01l' blocks of stone by boring subjacently beyond the longitud­
Inal middle line of the block, p laCing the side pieces across said line and 
caUsing the up and down pressure of the wedge Jo be exerted inside and 
not on the edge of th e rock. 

Improved Saponifying Apparatus. 
George W .  Ha tfield, Nashville, Tenn .-This Invention relates t o  means 

for applying heat, pressnre and mob ility to the alkali and fatty matter 
used In the process of saponlfication, 60 that the product w\ll be uniform 
In Its character and thus adapted to make a soap of the best and most reli­
able quality. It c')Dslsts In arranging spirally nDon a common shaft a series 
of paddles or agitators, which are continually lifting and translerrlng the 
fiuld matter from one end to the other of a close bo!!er or mixing chamber. 

Improved Plow. 
Lewis B. Whi te, Norfolk, Va.-Tbls Inventlon aonslsts n maklng the land­

side of a turn plow reversible by a p eculiar c0nstructlon of ends and bottom 
fianges, so that two landsldes are vlrtnally made of but Uttle more metal 
than one as now �onstracted. The Invention also consists in applying a 
slotted ad.!astable wedge between the beam and handles of turn plOWS, that 
they may both be held soUd and without a chance to move out of their re,  
spectlve positions under strain.  

Improved P r ocess of Preparing Corn for Grinding. 
WlJUam Stan1lng, Da Q"loin, Ill.-The object Is t o  produce a sup erior ar­

ticle of corn fionr and corn meal, by subjecting the corn, before It Is man­
ufactured, to a steam drying process with steam of high pressure, and 
with a thorough ventilation of the grain for the rapid escape of all the 
moisture that may accumUlate in the corn while p assing thr o u gh the dry­
I ng process. The corn Is passed over and throngh several cleaning ma ­
chin e s ,  similar to those used in the clea n in g  of wheat ,  then It Is elevated 
into the dryer, having .. capacity of about fifty bnshels, more or less. But 
befo .. the corn Is admitted Into the drytr, the sUde, which Is placed at the 
bottom, I s  closed nntll the dryer Is filled, then the valve Is opened suffi­
ciently t o  permit It (the grain) to escape only as fast as It becomes thor­
oughly dried. The valve is adjustable to snit any clrcnmstances Which 
may conduce to a slower or more rapid rate of drying. The passIng of the 
grain throngh the dryer containing a high pressure of steam, say, from 
seven ty-five t o  one hnndre d p ounds to the sq,,-are inch , more o r  less, with 
the corresponding temperature, ls for the purpose of having the latent 
heat of the ste!>m penetrate thoroughly the germ, phosphate, dextrin, and 
starch p ortion of the corn, as al so Its oll glnten, and aeutraUze the strong 
rank smell and taste peculiar and common t o  all corn, but more especially 
in the large starCh-bearing kinds . As the corn leaves the dryer It is con. 
veye d to and passed over or through machines for the purpose of cooUng 
t horoughly before grinding. The corn Is then " gronnd on the best French 
burrs, somewhat finer than the ordinary style of grinding. 

'lmproved Lawn Mower. 
Theodore Soetbeer, Irvlr.gton, N. Y.-Thls invention has far Its object to 

furnish an Improved instrument for shearing the edges of grass plots along 
the edges of walks, beds,  etc., where the grass cannot be cnt by the lawn 
mower. To the lower end of the standard or frame, In an inclined p o sition, 
Is secnred the lower o r  stationary blade of the shears . T o  the blade, near 
Its rear end, is pivot e d  the rear end of the npper blade. T o  the latter, near 
its rear end, Is pivoted the lower end of the counecting rod, the upper end 
of which Is pivoted to the crank . Several holes are formed In the connect· 
Ing rod t o  receive the crank t o  enable the Instrument to be adjnsted. The 
crank Is attached to the end of a shaft , to which, within the frame ,  Is a t ­
tached a small grooved pulley around which passes a b a n d  which also pass­
es around a larger pulley attached to a wheel, which revolves In the lower 
part of the frame. The wheel is designed t o  roll along the gronnd at the 
side of the edge to be sheared and carry the machine forward, and a t  the 
same time by !ts revolution t o  work the movable blade. The standard and 
frame may be adjusted npon each other t o  adjust , the lower blade to the 
proper hight above the gronnd. 

Improved Match Plane. 
James Edwards, New York clty.-This Invention consists In the Improve­

ment of match planes. The face of the tool for cut ting the tongue Is 
formed In two parts . An a dj ustable piece Is fitted Into a rabbet of the 
stock, and Is made adj ustable laterally there o n .  By m o ving this piece out 
or In, the length of the month of the tool is varied so as to correspond with 
the width of the adjustable Iro n .  A gnlde is made adjnstable on the face 
of the tool by means of screws and slots, and It gage is provided for regu­
lating the depth of the cut. The Iron is made In two pa,rts . By means of 
this adjustment the space Is made broad or narrow t o  receive the tongue, 
which Is cut of corresponding size . Any ordinary plow Iron may be used 
in the groov ing tool, and the t onguing tool may be adjusted to suit the 
groove . With the adjustable t o o l  and an adj ustable gro oving tool, the 
machine Is prepared to tongne and groove boards or lumber of all ordi­
nary thicknesses . 

Improved Cotton and Rice Chopper. 
Joseph B .  UnderWOOd, Fayetteville,  N.  C .-This Invention c onsists In 

snpportlng the axle of a cotton cultivator In a U shape d  bar hinged at one 
end and adj ustable at the other, so as t o  regulate the depth at whIch the 
plows shall run In the ground. It also consists In horizontal chopping 
knives arrangod to operate In the rear Of the cultivator plows. It aloo con­
sists In a novel arrangement of the plow s tandard and the chopper bar, so 
that the choppers w1ll be shielded from the moving soU, o r  other obstacle . 
It also 

"
conSists in means for throwing the choppers out of gear with their 

operative mechanism. 

Improved Soldering Apparatus. 
,Wm. D. Bro oks, Baltimore , M d . -This invention consists in bringing the 

cans upon a carriage truck or car so as t o  b e  centered by the cap holder, 
and s o  tha t the seam which Is to be soldere d shall come directly under the 
buraers of the s

"
oldering apparatus and the pipe . The can Is then revolved 

and quickly heated while the bit of solder that Is cut 011' In the holding 
tnbe falls through the lower end thereof and rests with one end on the 
can, b eing mel ted graduall y as the can revolves. 

Improved llIethod of Soldering Cans. 
George D .  Brooks, Baltimore, Md.-This Invention has mainly In view t o  

form a tight j oint at t h e  jun ction of a c a n  body with i t s  t o p  a n d  bottom be­
fore the solder Is applied; o therwise the solder finds Its way through, Is 
wasted, and does not form "80 .t�ong, full , and reliable a j olnt.  The Inven­
tion consists In the method and i n  the particular means by which this o b ­
ject Is accomplished. 

Improved Plow Truck. 
John Flanagin, Pawnee City, Neb.-Thls Invention rela tes generally to 

gang plOWS,  and particularly "to the mode of arranging plows of unequal 
size In the same gang so tbat rows may be . plowed out deeply, except In 
close proximity to the plants, where the brace roots would be too much 
fractured and Inj ured ; als o ,  t o  adapt a single turn plow to be worked with­
out necessitating either horse to tread In"  the fnrrow or npon the plowed 
ground .  The Invention consists In a triangular wheeled plow truck , In 
whose front Is the cleviS, to which the whlfiietree i. attached, and at whose 
rear are placed one or more adjustable clevises, t o  which are attached the 
plow or plows. 

Value  of Patents, 
AND HOW TO OBTAIN THEM. 

Practical Hints to Invontors. 
ROBABL Y n o  Investment o f  a smal! sum o f  money brings a 
greater return than the expense · Incurred In obtaining a patent 
even when the Invention Is but a smal! one. Larger Inventions 
are fonnd to pay corresp0ndingly weI!. The names of Blanchard, 
Morse, Bigelow t Colt, Ericsson, Howe, McCormick, Hoe, and 
others, wb o have amassed immense fortunes from their inven· 
tlons, are well known. And there are thousands of othe"s who 
have realized large sums from their patents. 

More than FIFTY THOUSAND Inventors have availed themselves 
of the services of MUIDf & Co. during the TWENTY·SIX years 
acted as solicitors and Publishers of the SOIENTIFIO AMERICA]!. 

Thev stand at the bead in this class of business : and their large corps 
of 8,slstants, mostly selected from the ranks of the Patent Office : men cap­
able of rendering the best service to the inventor, from the experience prac­
tlcally obtained while examiners In the Patent Office : enables MUNN & Co. 
to do everything al'pertainlng to patents BETTER and OHEAPER than any 
other reliable agency. 

'HOW TO JA This Is the closing Inquiry In . � nearly every letter, descrll'lng 

OBTAIN some Invention which comes 
t o  this office. A polliUve an­

swer can only be had by presenting a complete appllcatlon for a patent to 
the Commissioner of Patents. An applicati on consists of a Model Draw­
ings , Petition, Oath, and tIll Specification.  Varlons ofiiclal rules and for· 
malities must also be observed. The efforts of the Inventor to do al! this 
business himself �re genera;1!y withont success. After great perplexity and 
delay, he Is nsnally glad t o  seek the aid of persons experienced in patent 
bnslness, and have all the work done over again. The best plan is to . ollclt 
proper advice at  the beginning. If the parties consulted are honorable men, 
the Inventor may 8ato.ly confide hIS Ideas to them they will advise whether 
the Improvement Is probably patentable, and w\ll give him all the directions 
needful t o  protect his rights. 

Ho",· Can I Be.t Secure My Invention 1 
This fs an Inqnlry which one Inventor naturally asks another, who has had 

some experience In obtain;ng patents. m. answer generally Is as follows. 
and correct : 

()onstruct .. neat model, not over a foot In any dtmenslon-smaller If pos· 
sible-and send by express, prepaid, addressed to MUNN & Co., 117 Park Row, 
New York, together with a deSCription of Its operation and merits. On re­
ceipt thereof, they will examine the InventIOn carefully, and advise you as 
to its patentability, free of charge. Or, If you have not tlme, or the means 
at hand, to constrnct a model, make liS good a pen and Ink sketch of the 
Improvement as possible and send by mall. An answer as to the prospect 
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of a I'atent w1ll be received, nsnally, by return of mail. It Is sometimes 
but to nave a search made at the Patent Office. Such a measnre often saves 
th e  cost of an application for a patent. 

Prelllninary EXlUIllnatlon. 

In order to have such search, make on, a written description of the Inven 
tlon, In your own words, and a pencil, or pen and Ink, sketch. Send these 
with the fee of $5, by mail, addre.o3d to MUNN & Co., 87 Park Row, and In 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report in regard to the patentab1llty of yonr Improvement. This special 
search Is made with great care, among the models 'and patents at Washing­
ton,  to ascertain whether the Improvement presented 13 patentable. 

Rej ected Cases. 
Rejected cases, or defecth'e papers, remodeled for parties who have made 

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

To Make an Application Cor a Patt'nt. 
The applicant for " patent should fnrnlsh a model of his Invention If sus· 

ceptible of one, althongh some1limes it may be dispensed with ; or, If the In­
vention be "a chemical production, he must furnish samples of the ingredi­
ents of which his composition consists. These shonld be securely packed, 
the Inventor's name marked un them, and sent by express, prepaid. Small 
modelS, from a distance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of MUNN & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their New York cor­
respondents. 

C aveats. 
Persons desiring to file a caveat can have the papers prepared In the short 

est time, by sending It sketch and description of the Invention. The Govern ­
ment fee for a caveat Is $10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratiS, oli application" by mall. Address 
MUNN & Co., 37 Park Row, New York. 

Reissues. 
.A. reissue Is granted to the original patentee, his heirs, or the assignees of 

the entire Interest, when, by reason of an Insufficient or defectl'!e specifica­
tion, the original patent Is Invalid, provided the error has arisen from Inad­
vertence, accident, or mistake, withont any fraudulent o r  deceptive inten­
tion. 

A patentee may, at his option, have In his relssne a separate patent for 
each distinct part of the Invention comprehended In hIs original application 
by pay;ng the required fee In each case, and complying with the other re­
qUirements of the law, as In original applications. Address MUNN & C o . ,  
87 Pa1'k Row, t o r  fnll particulars. 

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

may secnre patents here npon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this mar�et. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a mannfacture. bust, statne, alto 
rell evo, or bas relief ; any new and original design for the printing of wool­
en,  silk, cotton,  or otlJ.er fabrics ; any new and original impress1on, orna .. 
ment, pattern, print, or pIcture, to be printed, paInted, cast, or otherwise 
placed on or worked Into any article of manufactnre. 

Design patents are equally as Important to citizens as to foreigners. For 
fnll particulars send for pamphlet to MUNN & Co., 37 Park RoW, New York . 

Forei�n Patents . 
The p opulation of Great Britain is 81,000,000 ; of France, 37,000,000 ; Bel­

gium, 5,000,000 ; Austria, 86,000,000 : Prussia, 40,000,000 ; and Rnssla, 70,000,000. 

Patents may be secured' by American citizens l!l all of these countries . 
Now Is the time, while business Is dnll at home, to take advantage d these 
immense foreign fields. Mechanical Improv:ementu of all kinds are always 
In demand In l<urope. There will never be a bettcr time than the present 
to take patents ahroad. We have rellable busine"ss cennections with the 
prinCipal capitals of Europe. A large shard of all the patents secured In 
foreign countries by Americans are obtalne,l throurrh our Agency. Address 
MillIN & Co., 87 Park Row, New York. Clrcnlars with full information on 
foreign patents, furnished free .  

Value oC Enended Patent • •  
D i d  patentees realize t h e  fact that their Inventions are likely to be more 

productive of profit dnrlng the seven years of flxtension than the first fuIl 
temi for which their patents were grunted, we think more would ava!! them · 
sp,lves o f .  the extensivn prlvllege. Patent. gra"lted prior to 1861 may be ex· 

'tended for seven yea!'s, for the benefit of the hVWltor, or of his heirs in case 
of the decease of the former, by due appli cati'JD to the Patent Office, ninety 
days before the termination of the plltent. The extended time Inures to 
the benefit of the Inventor, the assignee. u'lder the first term having no 
rights under the extension, except by sllectal agreemcmt. The Government 
fee for an extension Is $too, and it Is nec�ssar1 tbat good professional service 
be obtained to conduct the business before the Patent Office. Full Informa­
tion as to extensions may be had by add ressi ng MUNN & Co., 87 Park Row. 

Trademarks. 
Any person or firm domiciled In the United States, or any firm or corpora­

tion reSiding In any foreign conn try where similar prlv!!eges are extende d  
t o  citizens o f  the United States,  may register their deSigns and obtain pro . 
tection. This Is very Important to mannfacturers in this country, and equal­
ly so to foreigners. For full particulars address MUNN & Co., 87 Park Row , 
New York. 

Canadian Patent ••  
On t h e  first of September, 1872. the n e w  patent l a w  of Canada w e n t  In t<t 

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

In order to apply for a patent In Canada, the appUcant mnst furnish a 
model, specification and dupUcate draWings, substantially the same as In 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteeu years (government fee $60) , 

The five and ten year patents may be exteuded to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American Inventions, even If already patented In this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

' 

All persons who desire to take out patents In Canada are requested ta 
communIcate with MUNN & Co., 87 Park Row, N. Y., who will give promp t 
attention to the business and furnish full instruction. 

Copies oC Patents. 
Persons desiring any patent Issued from 1836 to November 26, 1867, can be 

supplied with official copies at a reasonable cost, the price depeni'Jng npon. 
the extent of drawings and length of speol [cation. 

Any patent Issued since November 27, 186 1, at which time the Patent Office 
commenced printing the drawings and speoificatlons, may be had by remit, 
tlng to this office $1. 

A copy of the clo.ims of any patent ismed alnce 1836 will be furnisHed 
for $1. 

When ordering copies, please to remit lor the same as above, and stllte 
name of patentee, title of InventiOn, and date of patent. Address MUNN 
& Co., Patent Soliclt®rs, S'i Park Row, New YoI'k city. 

MillIN & Co. will be happy to see,inveJltors In person;  at their office, tJf iii 
advise them by letter. In all cases; they may expect an hone8t opinion. For 
such consultations, opinions and advice, no charge i8 made. Write plainly 
do not use penCil, nor pale Ink ; be brief. 

All business committed to our care," a!ld all consultations, are kept 8ecret 

and 81r-iclly confidential. 

In all matters pertaining to patents, snch ItS conducting 'Interferences , '
procurlng extenSions, drawing aSSignments, examinations Into the validity 
of patents, etc., special care and attention Is given. For info'.'lllatlon, and 
for pamphlets of instruetion and advice 

Address 
M1JNN &: CO • •  

PUBLISl'IERS SClliN TIFIC AMERICAN , ., 
3 '1  Park Row, New York. 

OFFICE IN WASllINGTON-Corner F and 7th streets, opposlt, 
Patent OffiGO 

. 
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�u�jUt�� aua ff,tr�O'ual. 

rhe Oharf/efor in8ertion under this head i8 $1 · a Line. 

Wanted a position, by a brass finisher of 
extensive experience, as foreman. Address D. Patton, 

402 E . 12th Stretlt, New York. 
Those who wish to purchase Horse Powers 

and Machines for Threshing and Cleaning Grain and 
Sawing Wood, will do well to send for circular, &c., of 
A. W .  Gray and Sons, Middletown , Vermon t .  

To Manufacturers-Built expressly to rent, 
New Brick B uilding. 60x�00 ft.,3 stories high, divided by 
:tire proof walls,  with ample water p ower. Room and 
p o wer In quantities to suit. Address Industrial M'f'g 
Company, Rock Falls, Whiteside C o ., 11l. 

A Specialty wanted in light machinery or 
cast Iron (not mallea ble) o n  Royalty or Contract. 
Conard & Murray, Founders and Machinists, 80th and 
Chestnut Sts., Philadelphia, Pa. 

A Boston business man desires the N. E. 
Agency of some manutacture of real merit. ! .  W. Lucas, 
76 Tremont Stre e t ,  Boston, Mass. 

Patent for Sale of Best Grinding Mill extant. 
Address J. L . BIsh op , 20 C ollege Place, New York . 

Wanted the address of a man competent to 
give estimates, put up and run a tUb, bucket, and general 
wooden ware factory . Address J. M. Ferguson, 221 
Washington Street, New Orleans, La. 

No inconvenience is ever felt in wearing the 
New Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co., 683 
Broadway, New York. 

Provo Pump Co., Providence, R. I., Dealers, 
want Illustrated Circulars and Prices of all kinds of 
Pumps, and Steam and Water Appliances generally. 
Wanted-Second hand Upright Boring Mill . 

Address,  with price, SedaUa Foundry and Machine Co.,  
Sedalia, Mo. 
W. L. Miller & Co., Findlay, 0., wish to pur­

chase a Shoe-peg Machine , also an Excelsior Machine.  
A perfect Cockle Separator and Wheat Gr�. 

der for Flouring Mills . Balch & Glddlngg, Hlngham,Wls. 
Tb.e Cornell University, Ithaca, N.Y., offers 

liberal and practical courses for agriculturIsts,  archl� 
t eets, civil engineers , master mechanics, mechanical en· 
g1neers , agricultural and manufacturing chemists ,  print· 
ers, veterinary surgeons, etc. ,with laboratories, draught· 
lng rooms, farIDs and work shop s .  In agriculture and 
mechanic arts, various courses are provided t o  meet 
wants of all stndents ; also general courses In arts, lite· 
rature and scienee preparatory to the other professions. 
Over five hundred free scholarships .  Next year begins 
Sept. 8 .  For Registers, with full Information, address 
as above. 

Treatise on " Soluble Glass," new edition 
jnst out, $1, maIJe d b y L .  & J. W. Feuchtwanger, 55 Ccdar 
Street, New York .  

Hydrofluoric Acid, for Etching and Cleaning 
Glass, p ut np In all size Lead and Rubber Bottles, for 
sale by L. & J .  W. Fcuchtwanger, Chemists, M Cedar 
Street, New York. 

Manganese Black Oxide, for Steel M'f'ct'rs 
and 011 B oilers , for sale by L. & J.  W Fenchtwanger, 55 
Cedar Street, New York. 

Write to L .  & J. W. Feuchtwanger, New 
York, for all Crude Minerals, Metals, Orea, Drugs and 
Chemicals ,  at lowest rate s .  

Boult's Patent Upright Single Spindle Com­
bined Mo ulding, Paneling, and Dovetailing M achine. 
No infringement on the c ombination gnide head Shapero 
Does the greatest variety of work with tile simplest 
changes of any machine made . Furniture, Car, Carriage 
House, Sash, Door and Blind Makers all use It to advan· 
tage . Battle Creek Machinery C ompanY, Manufacturers ,  
Battle Creek, Michigan . 

To Hat and Cap Manufacturers-Something 
new, Novel and good. for Winter wear, either FUr or 
Cloth, ls tile Multiform Cap, patented by E. Scharl, 23th 
March, 1873. Will make nine distinct changes .  Nobby, 
S tylish, and Comfortable . For entire Right or State 
Rlghts,address J.E . D o w  & Co.,80 Frlend St.,Boston,Mass. 

Situation wanted, in a Cotton or Woolen 
Mill, by a n  experienced man, who has been overseer, 
also for several members of his family who h ave worked 
In mills In different departments. Address A. B., Sp . 
Box 134, Peterboro', N. H .  

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. Lord, Pllibdelphia, Pa. 

Williamson's Road Steamer and Steam Plow 
with rubber Tire s .  Address D . D. WIllIamson, 32 Broad 
W3,y, New York, or Box 1809. 

Nickel and its Uses for Plating, with gene· 
ral description .  Price 5uc. a copy, mailed free, by L. & J .  
W .  Feucht wanger, 5 5  Cedar Street, New York . 

Catalogue on Transmission of Power by 
Wire Rope. T .  R. BaUey & Vail. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup· 
lings, Pulleys, Hangel's and Shafting a Specialty. Orders 
promptly 1I11ed .  Circulars free.  Addres. Shortt Manu· 
facturlng Company, Carthage, N. Y. 
Cabinet Makers' Machinery. T .R.Bailey&Vail. 

Machinery at the Vienna Exposition. See 
the Vienna correspondence of the Boston Journal Of 
Commerce, $3 a year. 

Brown's Coalyard Quarry & Contractors' Ap­
paratus for hoisting and conveymgmaterial by 1ron cable, 
W.D. Andrews & Bro. 414 W"ter st.N. Y. 

N ye's Sperm Sewing Machine Oil is the Best 
n the world. Sold everywhere In bbls.,half b bls., c.ns and 

bottles,  a t  lowest prices. W. F .  Nye, New Bedford, Mass.  
Belting-Best Philadelphia Oak Tanned· 

C. W. Arny. SOl and 303 Cherry Street,  Philadelphia, Pa . . 
Stave & Shingle Machinery. T .R.Bailey & Vail. 

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

All Fruit·can Tools,Ferracute,Bridgeton,N.J. 
The Ellis Vapor Engines,with late improve­

ments, manufactured by Haskins Machine Company, 
Fitchburg, Mass. 

The Best Smutter and Separator Combined 
in America. Address M. Deal & Co.,  Bucyrus ,  Ohio. 

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

The Berryman Heater and Regulator for 
Steam Boilers-No one nSing Steam Boilers can aflord to 
be without them. 1. B. Davis & Co. 

Five different sizes of Gatling Guns are now 
manufactured at Colt·s Armory, Hartford, Conn. The 
lorger sizes have a rauge of over two miles. These arms 
a.re indispensable in modern warfare .  

Gauge Lathe for Cabinet and all kinds of han­
dles. Shaping Machine far WoodWorking. T. R. Bailey 
& Vall, Lockport, N. Y. 

J'titntifit 
Bny Gear's Improved Car Boring Machine, 

Boston, Mass. 
The Berryman Manuf. Co. make a specialty 

of the economy and safety In working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 
Key Seat Cutting Machine.T.R.Bailey & Vail. 

Cheap Wood.Working Machinery. AddreSi. 
M. B. Cochran & Co.,  Pittsburgh, Pa. 

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

Steam Fire Engines,R.J.Gould,Newark,N.J. 
Sure cure for Slipping Belts-Sntton's pat­

ent Pulley Cover Is warranted to do double the work 
before the belt will Slip . See ScI. Am . June 21st, 1873, 
Page 889. Circulars free.  J. W.Sntton ,95 Liberty St. ,N. Y. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew'S Patent, inside page. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Dr!Jls, Price List free. Goodnow & Wightman, 28 Corn· 
hill. Boston. Mass. 

Buy Improved Car Machinery of Gear, Bos­
tOD, Mass. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Addreas I. B. Davis & 
Co., Hartford. Conn. 

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

For Solid Wrought-iron Beams, etc., see ad­
vertisement. Address Union Ir on Mills, Plttsburgh , Pa., 
for lithograph. etc. 

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

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

Boring Machine for Pulleys-no limit to 
capacitv. T. R. Bailey & Vall. Lockport. N. Y. 

A. asks how to make a touchstone for test­
ing gold. 

T. F. asks : What other ingredients mixed 
with hydraulic cement and plaster of Paris will make a 
hard and fixed lining for the hollow iron shafts .of man· 
tels ? 

J. N. F. asks : Is there a soft white metal, 
that will Dot rust, as cheap as c ommon gray iron? Some� 
thing similar t o  white clothes Une metal Is wanted.  

W. H. M. says : I have a mirror, and the 
heat of i' stove has affected the glass so that It Is worth· 
less; there seems to b e  a blur _ over it,  and it looks as 
though It were covered with uust.  Is there any way to 
restore it ? 

J. H. F. wants an instantaneous black wal­
nut stain for soft woods . H I  want to dip the pieces in­
to the stain tank and let the stain strike In as they drain 
on a rack." 

J. S. C. asks for information respecting a 
plan t or fungus known in the South as CaUfornia moss 
or beer mOBs, used for making molasses beer. 'Vould 
the beer be deleterious to health ? 

A. K .  asks : Is there a book p !;lblished on 
phosphorescent comp oqnds"? 

E.J.  B. asks (1) how to put a polish on 
steel or iron,8uch as there is on a chisel or butcher's knife. 
2. What Is a goo d preventive for rust, for use on bright 
articles exposed to open air? 3 . .  How are locks japanned 
gIving them such a hard glossy color ? 

A. will find recipes for W orcestershire 
sauce o n  pp. 249 and 281, vol.  26, and one for waterproof 
blacking on p. 90, vol . 26.-R. C. will find the description 
of Hugo Tamm's manganese process o n  p. 21, vol. 28.­
L .  S.  C. can temper m!Jl picks by following the directions 
o n  p. 106, vol. 25.-A. B. can harden set screws and simi· 
lar articles by nslng the process described on p .  90, vol . 
26.-J . G. D. can find processes for tempering steel In 
many of our recent num13ers . We cannot repeat them 
so frequently as many of our correspondents seem to 
desir e . -J. w. 'r. is correct ; W. A. J. made an error.­
C .  S .  P. will find directions for kalsomining o n  p . 351, 
vol. 24.-H. S. can make Pharoah's serpents byfoJlowlng 
the instructions given on p. 41 0, vol. 28.-A. N. will find 
a cement for china descrJbed on p. 346, vol . 24. Try your 
perpetual motion, and get the water up your Siphon, if 
you can . -B. W. Jr. will find "n account of the method 
of raising p earls on p. 305, vol. 26 .-A. J. A. and C .  T. B. 
should read H, C .  Baird's advertisements in our j o urnal. 
-Po T. R. will find an answer to his queries about magic 
lanterns, etc.,  on p. 27, vol.  29. 

E. M. G. and others ask us for a rule for 
proportioning screw cutting gears.  Answer : Multiply 
the screw on your lathe and the thread you wish to cut 
by a given number. If you want 10 threads to the inch 
and your lathe screw is 4 threads t o  the inch, multiply 
by 8 , 10, or 12. The reBult Will be 80 and 32, 100 and 40, 120 
and 48, and so on.  

J. A. G.  & Bro. ask : What is the decision 
of the Snpreme Court referred to on p .  836, vol. 28, In reo 
gard to rights of assignees under extensions of patents ? 
We do not find it given in present volume. Answer : The 
article o n  p. 336 says : . .  We published last week . "  Look 
on p .  S28. 

J. E. E., of Pa., asks : Will some one give 
the scientific cause of the light produced from lightnIng 
bugs and light wood. In a dark night I have held a light· 
ning bug to ascertam tae time by my watch, and often 
wondered what produced it. Is it electriCity like the 
electricity produced by stroking a cat, more distinct· 
Iy seen from a black cat? ElectrIcity would not seem to 
be the cause of light In light WOOd. In either case, it 
wonld seem that the snn is not the only source of light 
unless It Is held tbat as it is the source of all J!fe (both 
animal and vegetable) these light sources could not have 
existed without the sun. Answer : The light produced 
from lightning bugs and other insects Is due to the se· 
cretion ofphosphorua In the form of a substance termed 
noctlJucln e .  It is secreted by a special organ, just as 
bile is produced by the liver. Noctlluclne can be ob· 
talned from the bugs mentioned, from glow worms. 
from phospborescent marine anlmalculre, from decaying 
fish, fiesh, light wood, etc. Thus o btalned, lt yields light 
by contact with air, the phosphorus being thereby oxy. 
dlzed. In Science Record for 1873, at page 467, an Inter· 
eSUng chilpter on this Bubject Is glv�n. 

�tutri,au. 
P. S. A. says, in answer to a great many 

queries on cutting old Illes : Acid 10 a good means of 
cleaning old files, and there It end s .  It will destroy any 
cutting edge that may have been left on the files. The 
only way to renew old files Is to send them to a file man· 
ufactory, have them annealed, ground out, and then cut 
as If the blank were new. If the steel in the Illes Is good 
and the blanks heavy, this will give satisfactio n .  Acid 
has done more to condemn the recutting of files than all 
the poor work that has ever been put o n  file blanks. 

T. S. S. says that E. S. can remove iron rust 
from tools by nSing carbon 011. Apply It, and In a few 
hours rub It with fine sand paper ; It wlll lift It off or reo 
move It immediately. 

J. S. C. asks : What is the oil of rhodium ? 
Answer : No such substance is mentioned In the pharo 
macopeia. A correspondent once informed ns that a 
qnack recommended Its use, and then oftered to sell the 
stufl at a very high price . 

A. A. N. (1) encloses a sketch of a machine 
for measuring the velocity of the wind, and asks : Will 
it work ? In it a governor, similar t o  tha.t In an engine,  
Is attached to a common windmlll. A anf! B are sleeves 
that revolve around a spindle. B slides up and down, 

while A does not. At A Is a bevel wheel threugh which 
the motion is communicated from the windmill. D is an 
arm or p ointer pivoted at C, and also t o  the sleeve at B ;  
whlJe the other end moves over the graduated part of a 
dial, E. As the balls rise or fall, by the force of gravity 
overcome by centrifugal force , the sleeve B rises and 
falls also , and with It the end of the p ointer, D. If It 
wlll WOrk, how can I graduate It ? How can I find the' 
p osition of the pOinter when tile wind blows at the rate 
of lO miles an hour ? 2 .  How can I whiten blocks for 
engraving, so that pencil marks w!ll show ? I have used 
the white off cards until my cards are all gone. An· 
swers : 1 .  The contrivance described by our corre�pond� 
ent Is not novel. It will work, if th e scale can be gradu. 
ated ; and this can only be done by experiment .  There 
are many anemometers, or instruments for'  measuring 
the velocity of the wind ; but we do not know of any 
that record it with p erfect accuracy. 2. Use Chinese 
white,  In the form of fine p o wder, and apply It to the 
block with the finger.  

A. C. S .  asks : Which is the most economic­
al style of boiler to use, say to the amount of 100 horse 
power ? Answer : Your choice would probably lie be· 
tween the locomotive or tubular, and some form of the 
sectional boUer. We could not give yon any definite ad· 
vice, without knowing more of the circumstances of the 
case. We would also say, in this connection, that these 
columns are for matter of general interest to all our 
readers. Special suggestions as to what partlcular mao 

. .qjllnes to nse In Individual cases cannot be given here. In· 
formation of this kind shQuld be obtained from some reo 
liable consulting engineer. �Your other query, as to bevel 
gears , was answered on p itl'e 11 of our current volum e .  

J. H. K. says : A friend says that the cross­
head connected wIth the piston rod of " l ocomotive 
moves forward In the guides and remains stationary 
until the guides Slip the length of the stroke,  then tor· 
ward agai n .  My idea is that the crosshead moves back· 
ward and forward In the guides .  He also says that tlle 
piston rod moves forward twice as quick as the guides 
slip up the length of the stroke . It Is understood that 
the wheels do not slip . Answer : Probably you and 
your opponent are looking at the matter from different 
s tandp oints .  If the driving wheels do not Slip , the 
whole locomotive, and conse que:q.tly all the moving parts, 
go forward at a greater speed than the piston travels In 
its reciprocating motion In the cylinder . Consequently 
the cross head and piston rod are constantly moving 
forward with reference to a fixed station, such as a tel­
egraph post, o n  the line .  

W .  A .  P. says : W e  have a 4 0  horse engine 
fcd by two 50 horse tnbular bOilers, and we bnrn ab out 
eight tnns of coal per week, besides all the fuel made by 
our wood working esta blishment (wbiCh Is e nough to 
run most engines with the same amount of p ower 
that we nse) . The following will Illustrate the situa· 
tlon. The engine makes 60 revolutions, and the distance 

from the engine to main shatt, A, Is about 100 feet. 1. 
Do we lose power by the long distance the power IR 
transmitted? 2 . Does It take more p ower to drive the 
Intermediate counter, B, by the same belt than it would 
by belting baok with an other belt ? 3. COUld we get 
more power by moving the engine nearer the work, and 
carrying the steam through pipes ? 4. How much would 
be lost by condensati on If the pipe were well protecte d ?  
5.  Do you think wire rope could be applied to advantage? 
Answers : 1 .  Yes .  2. Yes, If you could drive the coun· 
tershaft with a smaller belt . S. Yes, If the pipes were 
properly protected. 4. Probably not more t han 3 per 
cent, if the connection were straIgh t. 5. We would ad· 
vise you to correspond with the manufacturers. 

M. A. G. asks : What is bay rum ? How is 
It prepared, and what are Its nses ? Answer : It is an 
alcoho:ic spirit distilled from the leaves of a species of 
laurel termed "  bay tree" ; extensively used on account 
of its pecnllar and ;>Ieasant lIavor by apothecaries . 

S. A. asks : What is the best metal to use 
on the bottom of a small steamer in a southern or trop. 
Ic�1 climate ? She Is to carry about 3)  tuns, and to draw 
about 4 feet when loaded, and to be nsed t o  tow vessels 
at times. We have a boat of iron ; but the bottom has 
to be painted every 7 or 14 days, as the paint is rubbed 
off in crossing a sand bar from 2 to 6 times cvery day. 
We have thought of ns ing heavy zinc plates below water 
line and sheet Iron above ; would they be durablt ? 2. 
Wb�t would be the best kind of tubes for an nprlg'lt 
bailer, iron, brass ,  or copper, when salt water is used as 
feed for boiler and wood as fuel ? Answers : 1. A Ugh t 
sheathing of WOOd, covered with copper, would answel' 
very well. The wooden sheathing should be donble. 2. 
Composition tubes wonld probably be the most durable 
for YOllr boiler 
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G. G. asks why lithographic pictures can 

not be transferred by the Wn1is' prooe.s, described on 
p . 369, vol. 28 . Answer : The Willis process refers to 
photographic pictures only . 

A. M. asks for an explanation of the word 
" p enny," as used to descrI b e  the sizes of n ailS, fourpen 
ny. tenpenny, etc . Answe r : It is a c orrupt on . " FolJ,r 
pound," " tenpound," etc . ,  is correct, and signUles the 
weight per 1 ,000 of the nails . 

A. R. asks what are the number and dimen 
sions of the tunnels and bridges on the Erie canal. An· 
swer : The bridges are all 1 1  feet or more from the water 
The published statements do not give th eIr nnmber. 

C. E. H. says : I am building a small loco­
motive, and I fear my boiler will be too small . The di. 
mensions of the cylinder are 2xl j( Inchos ; the boiler'. 
length, not Including smoke arch, is 20 inches ana dlam. 
otel' 8 incb e s .  Inside of fire box is 6x7x7 Inches.  There 
Is one flue 2,. Inches In diameter. The boiler Is of 16  
ounces copp er.  If illy boiler is too small, can you sug­
gest any way to remedy tile evlJ of Illsufilclent steam ? 
Answer : You can reduce the diameter of cyUnder by 
bnshlng it, or shorten the stroke by making tbe heads 
fit into the cylinder for some distance. By either meth 
od, you can get engines proportioned to the size of the 
boller, without changing many of the parts. 

G. P. S. says : I am a fireman on one of the 
dreaded brass engines, and all that I can do will not 
keep the hot brass from turning blue. I have used acid 
In almos� every form, but with little Rucces s .  Answer : 
Fine emery and oil,well rubbed In ,wlll p olish most brass 
work, bl!t we are not sure that they act as speclllcs In 
every case. 

A correspondent encloses a specimen of a 
grass growing largely in MissiSSippi, and asks: 1. Has It 
any commercial valne ? 2.  The yellow pine tree of this 
country was never known to bud or sprout out from the 
stump after the tree was cut down, the stump dyIng and 
decaying very nearly as fast as  the log ; but there Is a 
spot of land, in t.his place, of about five acres,  that i8 
thickly c overed with pine, cedar, oak, and swect gum 
trees, where about ten years sin'�e there were about a 
dozen of the pines cut down. The stu nps have remaine d  
perfectly green,  a n d  t h e  s a p  · h a s  continued to r i s e  and 
fall yearly ever si"1ce ; yet there are n o  sprouts or buds 
springing from them. Answers : 1. The grass might ]>08 
sibly be used in,the manufacture of paper. Its commer­
cial value would depend upon the cost of it. pre paration 
for the market . 2. If it Is really sap that rises and faU s 
in the pine stumps, we cannot account for I t .  But if 
the stumps are in a locality where they are kept con tin 
ually w e t ,  that would account for their preservation. 

J.  W. asks : . Is there any simple and inex ­
pensive method of forcing water through a small tube 

say three sixteenths Inch 

J!! 

� 
:n ..E 

r 
B 

bore, after the manner of a 
fountain ? Forin stance, sup­
pose I have a tank 3 Inches 
deep that will hold a quart . 
how can I force the water 
through the tube 6 inches 
above the level of the water 
In the tank ? By plaCing the 
tank a foot above the top of 
the tube, I can get pressure 
enough, but that will not an 
swer ; I want te force I t 
through the tnbe from below 
and have pressure enough to 
cau.se It to flow through a 
pin hole in the nozzle to the 
hlght of an Inch . Answer 
You can do It by employing 
compressed air in your res· 
ervoir ; or yon can easily 
make a UHero's fountain," as 

E 
1& represented In the sketch . 

The operation of III Is foun . 
taln is as follows : The ves· 

sel, A, ls first filled with water up to the top of the pip e ,  
E. Then, b y  p ouring water Into the baSin, C ,  the air In 
the vessel, B, is compressed , and the water in. the vessel 
A, will be force d  out through the jet,  F ,  to � hight cor 
responding to the length of the tnbe, D,  less the friction 
@f the water in the discharge pip e .  

G. K. asks : 1 .  Can steel be cast, as cheaply 
as forged, and of as good quality ? 2. Is there a UquiGl, 
oil or spirit, that will n o t  freeze, congeal , expand , or 
contract between 0° anu 112° Fahr. ? Answ�rs : 1 .  Yes . 
2. There Is no liquid known to us that will not expand 
or contract by heat and cold. 

T. C. W. says : Covington, Ky. , has as fine 
water works as can be found in the United State s.  They 
are o n  the Holly system, and all the water is pumped 
ont of a well on the bank of tb<> Ohio river. The water 
is perfectly clear and has a good taste. but it Is too hard. 
People cannot wash with It, even after It has been 
boiled. What shall we pnt In the water I n  order to make 
It fit for washing ? A recipe to soften a barrel full of 
water at a time will oblige . Answer : Put in just 
enough milk of llme to take np t h e  excess of carbonic 
aCid, when the insoluble carbonate wlll be preCIpitated 

B. S. asks : What is the hest method of 
bringing water from a spring atwut a milz distant ? The 
fountain head is "bout 15 or 20 fect higher than the res· 
ervoir. I would like to know whether WOOd, iron, ce­
ment, or pottery tubing would be tbe best. Answer : 
Wooden pipes woulu be the cheapest. They are well 
suited for conducting water. 

S. H. N. asks if aluminum can be soldered 
or brazed to itself or any other metal, in such a manner 
that it will stand a twisting or bending press nre as well 
as any other metal. What flux must be use d ?  I i  I can 
solder it, but not so as to stand the required strai n . "  
Answer : A good s o l d e r  f o r  aluminum has net yet b e e n  
invente d .  G o l d  c a n  be employed, w e  supp o s e ,  b u t  can· 
not tell what strain it will bear. One great disadvan 
tage attending tile use of aluminum in alloys Is Its ten 
dency to make them brittle .  

W. P. asks : Is  there any difference in the 
draft of a tug boat drawing a vessel or not,  the tow ltne 
to be horizontal ? Answer ; We have an idea that the 
draft will be increased, up to a certain speed, when the 
tug is towing a vessel. Perhaps some of our readers 
who have made o bservations o n  this matter, will favor 
us with communication s .  

S. A. a sks : Has vacuum any immediate 
action on the piston of an engine ? Answer : Vacuum 
produced on one s ide of the piston of an engine, has 
precisely the same effect as an equal amount of pressure 
applied t o  the other side of the piston . 

J. G. R. asks : How long does a current of 
electricity take to cross the ocean 011 the cable ? An 
swer : One quarter of a minute Is the time requited to 
make an intelllgible Signal on the cable . 
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F. D. H. asks : 1. Row many Grove's cups 

are regulJ e d  to heat a fine platinum wire to redness ? 2. 
Docs it require quantity, or intensity of electricity to 
accomplish this resnlt ? .Answers : 1. The electricity 
from a No. 1 cell of Grove's battery, if passed directly 
through a piece of plaUnum wire oue quarter " of an inch 
long and one four�thousandth of an inch in diameter, 
will heat it to redness.  2.  Quantity. 

J. M. W. asks : If gunpowder be enclosed 
in a very strong glass tube, l,.aving n o  waste space, and 
then exploded, would (provided the tuhe did not burst) 
all the powder explode ? If it did, w o uld the resulting 
gases remain as sucll, or would they be changcfi into a 
solid ? In short, what would be the result of the explo· 
stan ? Answer : W e  think this experiment has never 
been tried. If there were no waste space and no air in 
the tube, no explosion would take place, for although 
gunp owdc� contains in itself a quantity of oxygen suf� 
ficient for its combusti o n ,  the gases thereby produced 
must have room for expansion in order to produ c e  an 
explosion. A. patent was once taken in England for 
transporting gunpowder safely by placing it in airtight 
vessels filled with some n�utral gas like carbonic acid, 
whicb. d oes not support combustion. But this was a 
useless device . To j· scertain the resultants from the 
explosion of a giver.L quantity of gunpowder, the latter 
is commonly suspended within a n  jron globe several 
t l>nes larger than the charge, and the a,ir ls then exhaust· 
ed. The po;vder is now fired by electricity, and the 
chemist ascertains the nat'ue and quantity of the gase· 
ous and solid product s .  The solids are mainly carbon· 
ate and sulphate of po tash ; the gases,  nitrogen and 
carbonic acid. The sudden heating and expansion of the 
latter gives the mechanical effect.  

J. K. asks (1) how to straighten a circular 
saw when it  gets sprung. 2. Is there a chemical prepa� 
ration to sharpen worn out :files ? Answers : 1.  No in­
structions fm' st ra�ghtening saws that wlll assist any 
one can be gi ven. It is an art only attainable by prac� 
tice. 2. There are various process2s of using acids for 
sharpening tile s .  I have tegted three o f  them, but Iny 
experience is that they are more trouble than benefit. 
The cheapest way, all things conSidered, is to sell the 
worn out files and buy new ones. It will not pay even 
to get them recut, for filing temp ered steel.-J. E .  E . ,  
of Pa. 

J. B. asks : What factory turns out the great· 
est number of locomo tive s ?  Answer : The Baldwin 
works,  Philadelphia. Pa. 

C. G. D. asks : 1. Does the law offering the 
reward for the improved canal boat for use on the Erie 
canal require the wheels and apparatus t o  be so con­
structed that the banks shall not be washed? 2. What does 
a boat cost, exclusive of engine and neeessary machinery ? 
3. Is lt probable that tbis season will decide tbe ques· 
tion ? Answers : 1. A device that would injure the 
banks of the canal would not be likely to take the State 
reward of $100,000. 2 .  A common canal boat C{)sts, we 
believe, about $1.000. 3. This season will probably de· 
cide the reward questi.on. 

E. McD . asks : Is there such a blessing as a 
clockwork fanning Infl,chine,  £01' keeping a body cool ? 
Answer : Yes, any quantity of them . Makers will do 
weh to advertise them in the SCIENTIFIC A!fIERICAN. 

G. H. asks : If I make the cores of a com· 
mon sized electro�magnet extend )1l inch beyond the end 
of the spools in front, will the magnetism be as strong 
at the poles, when a current excit�s the cores, as though 
the core8 were not extende d ?  Answer : No, t.he mag­
netiC force will be a trifle les s .  

C. H H. asks for a method of covering pul. 
leys with leather. What sort of leather and what sort 
of glue should be used ? Ans wer : Ordinary belt leather 
will answer quite wel1. Secure it t o  the face of the p ul· 
ley with small belt rivets . For information 'as t o  the 
process lately described in the SCIENTIFIC AMERICAN, 
address the patente e .  

J. O. E. says : 1 .  An engine pump is 6 inches 
in diameter and 1 )1l  feet stroke. The sucker ts ], flat one. 
When all the air i s  shut off, it  makes a loud crack in the 
pipes,  as if It was going to break everything t o  pieces. 
2. What is the bese solution to make solder adhere to 
old copper pipes and to tin ? Answers : 1.  'Ve cannot 
answer this, as we do not know what our correspondent 
means by the air being shut off. 2. For soldering copper 
pipes,  use sal ammoniaC or chloride of zinc.  For tin, 
resin o r  chloride of zjnc . 

W. E. F. says : We use 8 cords of pine (J er· 
sey) wood daily. Price $3: Nut hard SchuylkJll coal 
cau b e  delivered a t  $7.25 a ton. Which is cheaper ? An· 
swer : The wood is probably the cheaper fuel of the two. 
lf your furU'1ce is  so constructed that you can burn 
wood or coal without change, you might try the experi­
ment . General results sometimes fail to be realized in 
special C8$eS ; and wheTlCver the test of experiment can 
lJ e  readily applied, it should be done . 

J. E. W. says : In your reply to V. M. K. 
regarding the relative p o w e r  of the same machine with 
either a 20 inch or 10 inch driving pulley ?,t the same sur· 
face speed, did you not lose sight of the extra friction 
produced in the journals by the necessarily closer hug 
of the belt to the smaller p ulley in order to transmit 
the same power ? Answer : In each case the belt is 
transmitting the same amount of power, and conse­
quently has the same strain, as its speed is unchanged . 

.B. says : A cubic foot of anthracite weighs 
about 95 pounds. Will some one state the number of 
cubic feet per tun of the various sizes in common use, 
H nut," " stc.ve," " egg," etc. ? By measuring the coal 
bin, we can then decide whether w e  hav@- full weight or 
not. Answer : From the average weights of a great va­
riety of coals.  we obtain as a mean result, for broken 
coal of almost any size : Anthracite, 38 5, and bitumin­
ous, 40, cubic fee t  per tun of 2,000 pounds. Probably 
many of our readers may have made observations on 
weight aud bulk of different kinds of coal, and if they 
will send us their figures, specifying kind of coal, Size, 
and weight in pounds per cubic foot, we will tabulate 
them, and publish them in our colullms. If a sufficient 
number of rep lieu are received, we shall be enabled to 
form a very interesting and valuable table . 

E O. W. asks what is the best substitute 
for n itro·glycerin for blasting purpeses ? Answer : Dy­
namite is a good substitute for, o r a rather a safer means 
of using, nitro-glycerin. If you want a p o weL'ful and 
dangerous explosive, use picrate of p otash, either alone 
or combined with an equal quantity of saltpeter. 

M. M, W. asks : How many pounds pres· 
sure does the water, (coming from the reservoir in your 
city) exert at the outlet of a haH inch faucet ? Answer : 
This depends upon the amount of water in the reserVOir, 
the part vf the city, and the hight of faucetfrom ground. 
It varies every hour in the day. The fact that Croton 
water is often able t o  rtse ,  In pipes, to the fifth floor of 
it house will enable you to get some idea of the pressure, 
remembering that a column of water 33 feet 9 inches 
high exerts a pres.ure of 15 1bs. to the square inch , 

Jtitnfifit 
J .  C. asks how many revolutions per min· 

ute an engine 6x18 inches mIst run to get the most 
p ower ? Answ er : The speed at which you can run the 
engine, provided you have suftlcient boilcr p o wer, de� 
pends upon how well the running parts are balanced . 
If the engine Is well designed iu this respect, 100 revolu­
ions will not b e  too fast. 

J. P. L. asks how to tin small brass articles. 
Answer : The process employed in tinning small brass 
articles, such as pins and hooks, is t o  boil them in a so­
lution of one part cream of tal tal', 2 parts alum, and 2 
parts common salt. in 12 parts of water. In this bath it'1 
placed a sufficient quantity of granulated tin. They can 
afterwards be polished with sawdust or bran and tow . 

A. P. asks : 1. Is there anv cheap substance 
known which , mixed with water, ·will make the same 
evaporate morc rapidly, at the ordinary temperature,  
than the water would of Itself ? 2. Has any one metal 
the property of makIng water evaporate from its surface 
more rapidly than another ? Answer : We shouli advisb 
you to employ vacuum pans or some other method of 
diminishing the pressure of the atmosphere, if heat can 
be used. If not, keep the air in rapid circulation. If 
the quantity is small, place 1 t  under a receiver, and near 
It place fused chloride of calcium or oil of vitriol. If 
the quantity is large, try the German method with brine, 
called graduation . 

R. F. says, in reply to R. A. C., who asked 
for a remedy for bleeding at the nose : I will give one 
obtained from Dr. Gle a.son during a course of lectures : 
it is a vigorous motion of the jaws, as if in the act of 
mastication. He advised us, in the case of a child, to 
make a wad of paper, put it into the chlld's mouth, aud 
inptruct it to cbew it hard. Of course an adult d o e s  not 
need the paper. It is the motion of the jaws that stops 
the flow of blood. This remedy Is so simple that p e ople 
sometimes laugh when I recommend it,  but I have never 
known it to fdl in a single instanc e, eVEn in very severe 
cases. 

MINERALs.-Specimens have been received 

from the following correspondents, and exam· 

ined with the results stated : 
J. W. S.-The sp ecimen is chlelly mica, with a little 

felspar. It has no value . 
J.  R . -We think It is corundum. 
G. S. K.-Iron pyrite s .  Their only use Is in making 

oll of vi triol. 
C. :Q. M .-Copper pyrites . 
D. Van B .-Tourmalin e .  
J. MeM.-Quartz ; of n o  especial value .  Perhaps agates, 

suitable for mounting as ornaments, may be found in 
that locality. 

J. J .  F . -The rock you send contains some pyrites, 
iron, alumina, silica, etc.  An assay will cost $13 or $15. 

J. D .  A.-Limestone . 
DELTA sends us a specimen of chrome rid (American 

vermilion) and asks how it can be prepare d .  Answer : 
Liehlg and Wohler state that it Is best prepared by fus· 
tng together, at a very low red heat, equal parts o f  po· 
tass1um and sodium nitrates, gradually p o uring into the 
fused salt small quantities of chemically pure yellow 
chromate of lead. After COOling, the insoluble chrome 
red is washed and dried. It is then a magnificently col· 
ored, cinnabar-like crystaline powder. Professor Du­
IJng prepares chrome red by precipitating a solution of 
acetate of lead with a soluti on of chromate ot potasea 
to which caustic potassa has been added. Various shades 
frOlll deepest to palest vermilion red are caused by the 
difference in size of the const tuent crystalline p articles. 
According to ])r. Duflo!'l, its formula is  2PbO, CrOg• 

COMMUNICATIONS RECEIVED, 

'rhe Editor ot the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­

ceipt of original papers and contributions 
llpon the following subjects : 

On an Auroral Phenomenon. By J. D. B. 
On Pressure Gages and Safety Valves. By 

E. D. S. 
On the Natural Rights of Inventors. By 

T. W. 
On Iron Steam Yachts. By J.  H. 
On Retardation of the Earth's Rotation. 

By J. H. 
On Fresh Water Crayfish . 

On the Patent Discussion. 

M. J. and by M. J.  D. 
On Embryology. By J. L. 

By J. S. 

By E. A. B., by 

On Mechanical Elements. By F. M. McM. 
On the Roper Engine. By R. S. W. 

Also enquiries from the following : 
T. R. J.-A. O.-J. S.  T . - C .  R.-B. L.-R. L. S.-A. M .  
--J . P. D .  
Correspondents who write t o  ask the address o f  certain 

manufacturers, or where specified artICles are to bj3 had, 
also those having goods for sale, or who want to find 
partners, should send with their communicatIOns an 
a,moun t f! ufilcient tv cover the cost of publication under 
the head of " Buslness and Personal," which is speCially 
devoted to such enquiries. 

rOFFICIAL·l 

Index of Inventions 
FOR WHICH 

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

June 24, 1873, 
A.ND EACH BEARING THAT DATE. 

[Those marked (r) .re reissued patents;l ' 

Adding machi ne. G. Linderoos . . . . . . . . . . . . . . . . . . . . . 140,146 
Air from cans, etc., exha.usting, L. C. Cooley . . . . .  140,247 
Alr wlth hydrocarbon, charging, E. H. Covell (r) 5,465 
Alarm, burglar, E. M. Hendrickson . . . . . . . . . . . . . . . .  140,134 
Annunciator, electric hotel, W. W. Foote . . . . . . . . .  140,129 
Auger, earth, Long & Bollmau . . . . . . . . . . . . . . . . . . . . . . 140,2-6 
Axle, vehicle lubrtcating, J. S. Eggleston (r) . . . . .  5,466 
Bale tie, cotton, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,246 
Bed bottom, S. L. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,284 
Bedstead, wardrobe, C. L .  Barritt . ,  . • •  ·. � t � t " . ,  . . • . .  140,1Q9 

B�lls to harness, attaching 8leigh, B. E. Dexter . . . 140,123 
Belt shifter and tightener, B. O. Bryan . . . . . . . . . . . .  140,299 
Billiard table, L. C. Prindle . . . . . . . . . . . . . . . . . . . . . . . .  140,162 
Blinds, corner support for, G. W. Day . . . . . . . . . . . . .  140,120 
Boiler, agricultural ,· H .  A. Mears . . . . . . . . . . . . . . . . . . .  140,213 

Boiler, wash, S. W. Bartholomew . . . . . . . . . . . . . . . . . . . 140.238 
Boilers, electrical protection for, A. T. Hay . . . . . . .  140,126 
Boiler;heater and feeder, J .  Pilkington . . . . . . . . . . . . 140,301 
BOilers, preventing incrustation in, R. A. Fisher 140,263 
Bonnet wires ,  covering, E. H. Tyler . . . . . . . . . . . . .  140,322 
Book cover, A. H. Jocelyn . . . . . . . . . . . . . . . . . . . . . . . . . .  140,275 
Book, scrap , S. L. Clemens . . . . . . . . . . . . . . . . . . . . . . . . . . 140,�45 
Book staud, J. B. Annin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,107 
Bootjack, H. Arnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14D,179 
Brick machine ,  C. H. Murray . . . . . . . . . . . . . . . . . . . . . . .  140.296 
Brick machines, die or mouth, C.  H. Murray . . . . . .  140,297 

Bridge switch and signal draw, E. H. Tobey .. . . . . 140,319 
Bridge, truss , D .  C. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . 140,181 
Bro om, J. D. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,180 
Brush, marking, F. W. Wentworth . . . . . . . . . . . . . . . . . 140,228 
BrUSh, paint, S. Standish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,314 
Building block, De Witt & Fairman . . . . . . . . . . . . . . . . 140,122 
Building mater:al, elevating, J .  H. Coe . . . . . . . . . . .  140,116 
Burner, argand, C. E. Ball . . . . . . . . . . . . . . . . . . . . . . . . . .  140,108 
Burner, gus, J.  & T. D. Richq,rdson . . . . . . . . . . . . . . . .  140,164 
Butter, package, H. P. Adams (r) . . . . . . . . . . . . . . . . . .  5,464 
Button cuff, F. McCarthy . . .. . . . . . . . . . . . . . . . . . . . . . . .  140,211 
CaDle s,topper, J .  M .  Kilner . . . . . . . . . . . . . . . . . . . . . . . . .  140,202 
Calendar catch, R. C. Ogden . . . . . . . . . . . . . . . . . . . . . . . .  140,3C0 
Car axles with boxes, connecting, T. Pritchard . . 140,;)03 
Car brake. W. Ebbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,260 
Car coupling, M. Disney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,124 
Car coupling, J.  A. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,131 
Car stnrter, A. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . .  140,229 
Car sprilog:, railroad, G. F. Godley . . . . . . . . . . . . . . . . . .  140,192 
Carding machines, combs of, J. K. Proctor . . . . . . . 140,304 
Carpet sweeper, W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . 140,293 
Caster wheel, furnitur e ,  C. B. Sheldon . . . . . . . . . . . .  14O,3lO 
Caster wheel, furniture, C. B. Sheldon . . . . . . . . . . . . 140,311 

Churn, reciprocating, L .  B. Keeler . . . . . . . . . . . . . . . .  140,280 
C hurn, rotary, Brand & Puder . . . . . . . . . . . . . . . . . . . . . .  140,112 
Cigar , E .  B. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,153 
Cigar trimmer, A. Cramer . . . . . . . . . . . . . . . . . . . . . . . . . .  140,117 
Cl"mp, Holt & Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,136 
Clasp, metallic, C. Marshall . . . . . . . . . . . . . . . . . . . . . . . . 140,207 
Clothes dryer, A. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,193 
Cloth es line fastener, J. G. & P. A. Ames . . . . . . . . . 140,:134 
Clothes wringer, Corbin & Albrecht . . . . . . . . . . . . . . .  140,219 
Clutch, Knight & Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,142 
Cock, stop, W. S. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,248 
Co oking apparatus, M. J. De Leon . . . . . . . . . . . . . . . . .  140,253 
Coop, cbicken, W. J. H. Kappe . . . . . . . . . . . . . . . . . . . . . 140,277 
Cotton gin knife roller, Rushton & Dobson . . . . . . .  140,218 
Crimping or :fluting machine, !.!. Werner . . . . . . . . . .  140,326 
C urtain tassel clip , F. Muller . . . . . . . . . . . . . . . . . . . . . . .  140,295 
Door check, Israel & McLane . . . . . . . . . . . . . . . . . . . . . . .  140,139 
Drill carriage, rock, Thomas & Evans . . . . . . . . . . . . . . 140,173 
Electrical stop motio n ,  E. Maertens . . . . . . . . . . . . . . . 140,237 
Elevator for hods, e : c . ,  E. Harlow . . . . . . . . . . . . . . . . . .  140,195 
Elevators, safety platform for, R. Dunbar . . . . . . . . 140,190 
Engine circulating valve, fire, C . A .  Hague . . . . . . . .  140 ,194 
Engine valve gear, steam, C. Rogera . . . . . . . . . . . . . .  140,809 
Envelope, S. Kuh . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . .  140,2D4 
Equalizer, three horse, W., Halstlngs, Sr . . . . . . . . . .  140,268 
Exercisln « device, J .  E. ,Austin . . . . . . . . . . . . . . . . . . . .  140,237 
Faucet, self· cloSing, A .  Br!nckmann . . . . . . . . . . . . . . 140,183 
Fence, p ortable, O .  Huffman . . . . . . . . . . . . . . . . . . . . . . . . 140,273 
Fence, wire, J. A. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,147 
Fibers, separating vege table , W. E. Woodbrt dge .  140,338 
File, bill and paper, G. T .  Wolcott . . . . . . . . . . . . . . . . . 140,177 
Fire arms, cartridge for, T. T. S. Laidley . . . . . . . . . . 140,144 
Fluting and pla iting machine , Wilson & Perry . . . .  140,331 

Furnace puddling, C. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  140,140 
Gage , reading, R. S. Hlldreth .. . . . .. . . . . . . . . . . . . . . . .  140,185 
Gas ligh ting torch, E. P. Gleason . . .  : . . . . .

.. . . . . . . . . 140,191 
Gas , manufactnre of illumInating, C. Geartng . . .  140,264 
Gas pipe and flxtures, ·J.  & T. D. Richardson . . . . .  140,165 
Governor for heating apparatus, S . J .  Olsson . . . . . 140,156 
Gums, productio'n of waterproof, D: M. Lamb . . . . 140,281 
Gums, production o f  waterproof, D. M. Lamb . . . . 140,282 
Gum, from flax seed, etc . ,  D. M. Lamb . . . . . . . . . . . .  140,283 
Harness, attaching sleigh bells to, B. E. Dexter . . 140,1·63 
Harrow and seeder, comblned wheel, F. Bramer. 140,182 
Harrow teeth, reversible, G. W .  Hurst . . . . . . • . . . . .  140,198 
H:;.rvester, corn, E. W. Quincy . . . . . . , . . . . . . . . . . . . . .  140,305 
Hat press, R. Eickemeyer . . . . , . . . . . . . . . . . . . . . . . . . . . .  140,355 
Hemp brake ,  J. C. Matherby . . . . . . . . . . . . . . . . . . . . . . . .  140,289 
Hoe, E. W. McLendon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,291 
Ice elevator, E.  E.  C onklin . . . . . . . . . . . . . . . . . . . . . . . . . .  140,187 
Knitted fab rics, napping, etc., C .  & 1.  Tompkins . .  140,320 
Ladder, frult, A. & J. B. Longcor . . . . . . . . . . . . . . . . . . 140,286 
Lamp chimney supporter, Mears & Davies . . . . . . . .  140,214 
Lamp, street, J.  F.  Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,149 
Lap board, E. J. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,313 
Lasting machine ,  C. W. Glidden . . . . . . . . .. . . . . . . . . . . 14),265 
Latch door, O. B. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,307 
Leather, etc., artifiCial, T. J.  Mayall . . . . . . . . . . . . . . . .  140,209 

Lock, trunk; T. L. Rivers . . . . . . . . . . . . . . . . . . . . . . . .. . . .  140,308 
Locomotive fire box crown, H.  C. Darby . . . . . . . . . . . 140,251 
Locomotives, slotting links for, W. H. Denney . . . .  140,121 
Malt, machine for polishing, C . Stoll . . . . . . . . . . . . . . .  140,316 
Mandrel for holding tapered rings, G. E .  Brettell . 140,113 
Masher and strat::.er,potato, R. Lebille . . . . . . . . . . . . .  140,169 
Medical compound, A. Field . . . . . . . . . . . . . . . . . . . . . . . . 140,126 
Medical compound, H. Pruden . . . . . . . . . . . . . . . . . . . . . •  140,163 
Medical compound, W. H.  H. White . . . . . . . . . . . . . . . . 140,329 
Mill cases, fabric for smut, H. S. Jewell . . . . . . . . . . . .  140,199 
Mill pick, J.  Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140, 118 
Mitering machine, F. D. Green . . . . . . . . . . . . . . . . . . . . . . 140,267 
MixIng machine, J. W. Stockwell . . . . . . . . . . . . . . . . . . . 140,171 

Mortising machine, J.  Driver . . . . . . . . . . . . . . . . . . . . . . .  140.257 
Needles, manufacture o f latch, T. J.  Mayne . . . . . . .  140,150 
Nut lock, E . Czarnieckl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,119 
Ore, treating iron, E. Peckham . . . . . . . . . . . . . . . . . . . . . 140 158 
Ore stamp feeder, Cusenbary & Mars . . . . . . . . . . . . . .  140,250 
Ore stamps, se ctional cam for, J.  M. Thompson . . . 140,3 18 
Oven and range combined, baker's, J. Williams . . . 140,330 
Packing, poston, J.  W. Carey . . . . . . . . . . . . . . . . . . . . . . . . 140,244 
Paints, OilS, etc . ,  vessel for, R. Mansure, Jr . . . . . . .  140,143 
Pantaloons, F. T. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,197 
Pantaloons tre e ,  M. Taine . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,172 
Paper cutting ma chine, G. A. Walker (r) . . . . . . . . . . .  5,463 
Paper machfne ,repairing knotter of, J . Robertson 140,166 
Paring machine, etc., apple, Stewart & Campbell. 140,315 
Pen, ruling, W. O .  Hickok . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,212 
Pistons to rods! secnring, J. Wheelock . . . . . . . . . . . .  140,328 
Pitcher, molasses, T. B. Atterbury . . . . . . . . . . . . . . . . . , 140,236 
Pitman connection, J. A. Shepard . . . . . . . . . . . . . . . . . . J4O.E12 

Planing mac'Jlne, J. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . 140,235 
Planter, corn, G. J. C npenter . . . . . . . . . . . . . . . . . . . . . . . 140,114 
Planter, band corn, J. W. Coleman . . . . . . . . . . . . . . . . . .  140,186 
Planter and cultivator, corn, G. De Vany, Jr . . . . . . . 140,254 
Planter, potato, F. W. Worstell . . . . . . . . . . . . . . . . . . . . 140,178 
Plow, J.  C. Pot ter . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,302 
Plow, potato , H. T. Basye . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  140,240 
PriNting press, chromatiC, Burridge & Kershaw . .  140,212 
Quilting frame, H. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . .  140,137 
Railway frog, J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,832 
Railway frog, J. Woodville . . . . . . . . . . . . . . . . . . . . . . . . . 140,230 
Railway Signal, Johnson & Layton . . . . . . . . . . . . . . . . . 140,200 
Railway tank feeder, R. J. GiObons . . . . . . . . . . . . . . . .  110,18� 
Railways, self-feeding tank for. B. D. Moody ... " .  140,294 
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Range, heating, J .  Lawlor . . . . . . . . . . . . . . . . . . . . . . . . . . 140.205 
Rellector, H. B. Walbridge . . . . . . . . . . . . . . . . . . . . . . . . . . 140,325 
Refrigerating apparatus, J. L. TripIer . . . . . . . . . . . . .  140,321 
Refrigeral or for resttlurants, etc., W. F. Byrne . . . 140,243 
Rick, cO ver, pot table, J.  W. Fitzgerald . . . . . . . . . . . . 14C,127 
Ruler, J .  G. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,125 
Rubber and plumbago bearing, etc.,  T. J. Mayall. 140,208 
Sap protector. Cole & SabIn . . . . . . . . . . . . . . . . . . . . . . . .  140,185 
Sash fastener, D .  M. Doneboo . . . . . . . . . . . . . . . . . . . . . . .  140,256 
Saw guide , adjustable,  F. H. Palmer . . . . . . . . . . . . . . . . 140,157 
Saw mill lubricator, J. McKenzie . . . . . . . . . . . . . . . . . . .  140,152 
Scissors and tape line, M. J. Stubblngs . . . . . . . . . . . 140,227 

Scraper, road, W. P. Warren . . . . . . . . . . . . . . . . . . . . . . .  140,175 
Screw cutting machine, D. McGuire . . . . . . . . . . . . . . . . 1 4 0,21 2 
Screw cutting machine, A. & A.. Phlllips . . . . . . . . . . .  140,161 
Screw tap, J.  Flower . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  140,128 
Scre w thre a (J s ,  dfe for cutting, J. J. Grant . . . . . . . . 140,138 
Sewing machine attachment, E.  H. Alexander . . . . 140,233 
Sewing machine cutter, A. T .  Perrine . . . . . . . . . . . . . . ] 40)159 
Sewing ma chine needle setter, etc.,  G. P. Farmer 140,262 
Sewing machine rufller, W. H. Lewltt . . . . . . . . . . . . . . 140,285 
Shears, sheep ,  A. S. McWilliams . . . . . . . . . . . . . . . . . . . . 140,292 
Shoe soles, finishing, B. S. Bryant . . . . . . . . . . . . . . . . . .  140,241 
3he e ,  turned, W. Duchemin . . . . . . . . . . . . . . . . . . . . . . . .  140,258 
Shove1 s,  manufacture of, E. A. Yerkes . . . . . . • . . . .  , 140,334 
Shutter worker, H. S. Ph illips . . . . . . . . . . . . . . . . . . . . . . . 140,217 
Skipping rod, J.  Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,298 
Sofa , Rand & McSherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,306 
Sower, plaster, G. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,317 
Spittoon, W. H.  Tyrrell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,323 
Spring, furnitm e,  W .  T. Doremus . . . . . . . . . . . . . . . . . . 140,188 
Spring, furnl lure , W. T. Doremus . . . . . . . . . . . . . . . . .  140,189 
Stamp canceler, rotary, W. Schacht . . . . . . . . . . . . . . . . 140,219 
Starch, manufacture of, T. Kingsford . . . . . . . . . . . . . .  140,141 
Steam, apparatus, hurning liquid, W. T. SChelde . .  14C,2,,0 

Steam condenser, J. L. Al berger . . . . . . . . . . . . . . . . . . . . 14C,232 
Steam lubricator, W. Hamilton . . . . . . . . . . . . . . . . . . . . .  140,270 
Stone, artificial, J.  J.  Bartlett . . . . . . . . . . . . . . . . . . . . . .  140,239 
Stove , base burning cookmg, H. IngrahaItt . . . . . . . . 140,138 
Stove, cooking, G. McAdams . . . . . . . . . . . . . . . . . . . . . . . .  140,210 
Stove grate, S. Smytb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,244 
Stove, heating, G. R. Moore . . . . . . . . . . . . . . . . . . . . . . .  '.' 140,155 
Stove attachment, cook, J. Day . . . . . . . . . . . . . . . . . . . . 140,232 
Strap machine, A. F.  Stowe, (r) . . . . . . . . . . . . . . . . . . . .  5,462 
Sword hanger, S .  McKeever . . . . . . . . . . . . . . . . . . . . . . 1 '0 ,151 
Table,  stool,  and stand, J. A. Markle . . . . . . . . . . . . . . .  140,288 
Tape,  etc.,  machine for cutting, J.  S. Jewett . . . . . 140,274 

Telegraph pole,  H. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,255 
Telegraph, printing, A. A. Knudson . . . . . . . . . . . . . . . . 140,143 
Telegraph sounder, M .  W .  Goodyear . . . . . . . . . . . . . . .  140,266 
Thread evener, J. B. Meldrum . . . . . . . . . . . . . . . . . . . . . . 140,215 
Tobacco cutting machine, F. S.  Kinney . . . . . . . . . . . 14:1,203 
Toilet cablnet, lady's, J .  C . Vetter . . . . . . . . . . . . . . . . . . 140,3,4 
Toy, H.  T .  Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,2D6 
Toy automatic swimmer, 1. F. Eaton . . . . . . . . . . . . . . . . 140,259 

Trap, fly, T. H. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,176 
Trap, stench , T. Ledbeter . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,145 
Trimming, J.  Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,174 
Truss, A. T. C. Schoevers. :  . . . . : . . . . . . . . . . . . . . . . . . . . .  140,168 
Type composing machine, C. Kastenbein . . . . . . . . . . 140,279 
Type distributing machine, C. Kastenbein . . . . . . . . 140,278 
Valve cases, fastening for safety, G .  B. Sisson . . . .  140,223 
V alve, safety. W. Churchill . . . . . . . . .. . . . . . . . . . . . . . . 140,115 
Vegetable. cutter, rotary, N. Schlesser . . . . . . . . . . . . .  140,221 

VelOCipede, L. T. McG ilvray . . . . . . . . . . . . . . . . . . . . . . . . 140,290 
Vise, T. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110,289 
Wadding and wadding machine ,  A. Chambers . . . .  140,184 
Wagon rvnn1ng gear, 1. O .  Meddows . . . . . . . . . . . . . . . 140,154 

Wagon, self loading, T. Handy . . . . . . . . . . . . . . . . . . . . .  14J,2U 
Wagon spring, W. H. Brace . . . . . . . . . . . . . . . . . . . . . . . . .  140,110 
Wagon top, A. R. Tully, (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,467 
Wardrobe, p ortable, J .  N. Fo wler . . . . . . . . . . . . . . . . . .  140,l�0 
Wash p o und<;r, L.  S. Enos . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,261 
Watches, hal� spring s tud for, J. P. Adams . . . . . . . . 140,231 
Whlflletree, D. A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . 140,276 

Whlflletre e ,  A. J .  Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . 140,170 
Whiflletree, B. S. Wescott . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,327 
Windmill, S. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,222 
Winnower, reciprocating, H. Keller . . . . . . , . . . . . . . .  140,201 
Wire fabric, woven, J. W. C. Peters . . . . . . . . . . . . . . . 140,160 
Wire way, J.  H .  & J .  W .  Rogers . . . . . . . . . . . . . . . . . . . . 140,167 
Wood cutter, kindling, N. Sonnechsen . . . . . . . . . . . . . 140,225 
Wrench, B. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,111 
Wringer, mop, J. H. Newton . . . . . . . . . . . . . . . . . . . . . . .  140,216 
Zinc from gold, etc . ,  separatlng , E .Balbach ,Jr. (r) 5,461 

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

for the extension of th� following Letters Paten t. Hear­
'ngs upon the respective applications are appOinted for 
the days hereinafter mentioned : 
25,565.-RoLLING MILLS.-J. & G. Fritz . September 10. 
25,569.-BEDSTEAD SLATs.-T . Howe. September 10. 
25,572.-MOLDING WATER TRAP.-J. A. Lowe. Sep . 10. 
25,586.-BuRGLAR ALARM .-A. Q. Ross. September 10. 

23,588.-STEAM PUNCHING MACHINE.-J.Sparrow. Sep. 10. 
25,640.-STEAM BOILEE .-J. Harrison, Jr. September 104 
25,683.-HYDRANT.-C. L. Stacy . September 17. 
25,796.-JAOQUARD MAOHI"'E.-A. Babbett. October 1. 
27,539.-GUN BARREL . -J. H. Burton. September 10. 

EXTENSION S GRANTED. 
24,531.-GAS RETOET.-W. Beaumont. 
24,563.-COUCH FOR RAILROAD CAR . -C. Knight. 
24,588.-HAY SPREADER.-J. C. Sto ddard. 

DESIGNS PA'l'ENTED. 
6,711 &; 6,712.-CENTER PIECEs.-B. Dreyer, Phlla., Pa . 
6,713 to 6,720.-CARPETS.-A. Heald, Philadelphia, Pa. 
6,721.-JEWELRY Box.-E . C. Moore, Yonkers, N. Y. 
6,1j22.-FuENITURE.-T. W. Moore ·et al, Ne w York city. 
6,723.-LoCK FEONT.-E .  J.  Steele, New Haven, Conn. 
6,724.-DRAWER PULL.-L .  W1 dmayer,New Britain ,Conn. 
6,725.-BAEBEE'S FOOTSTOOL.-F .J .Coates, Cindnnatl , O .  
6,726 to 6,733.-STOVE PLATES.-S .H . Ransom,Albany,N.Y. 
6,734.-HANDLE SOCKET.-J. S.  Ray, East Haddam, Conn. 

'l'RADE MARKS REGISTERED, 
l,329.-MEDIOINE.-F. W. Barnum & Co . , Danbury, Conn . 
1,330.-V ARNISH BEUSH.-E. Clinton & Co.,  Phila.'., Pa. 
1,331 & l,332.-PLUG TOBACOOs.-Liggett et al,St.Louis,M.o. 
1,883.-WINES AND LIQUORs .-Morrow & Co . , N. Y .  city. 
1,334.-COBMETIO.-W. T. Wenzel1, San FranCiSCO,  Cal. 
1,335.-STOCKING SUSPENDER.-C. A. Sh","w,B0 3ton, Mass . 
1,836.-PAINT.-H. P. Web b, New York city. 
1,337 & l,338.-0ILs.-Devoe Manufacturing Co .,N.Y. city. 
1,339.-FoUNTAIN PUMP.-J. A. Whitman,  Cranston, R. I. 

SCHEDULE OF PATENT FEES : 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each.Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -$21> 
On flling each application for a Patent (17 years) . . .  $l1> 
On I •• ulng each ortglnaI PateRt . . . . . . . . . . . . . . . . . . . . . . . . $20 
On appeai to Examiners.in·Chiet . . . .. .. . . . . . . . . . . . . . . . $ 1 0  
O n  appeal t o  Commls.lener o f  Patent . . . . . . . . . . . . . . . $20 
On appUcatlon for Rolssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On application for Extension of P.tent . . . . . . . . . . . . . . . $1>O 
Ou granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1>0 
On flllng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application f o r  DeSign (3� years) . . . . . . . . . . . . . . $ 10 
On an application f o r  Design (7 years) . . . . . . . . . . . . . . . $l1> 
O n  a n  appl1catlon for DeSIgn (14 ye .. r8) . . . . . . . . . . . . . . $30 
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RATES OF ADVERTISING. 
Back Page - - - - - - - $1.00 a line. 
Inside Page - - - - - - 7;) cents a l i n c .  

bngraVtng8 may head advertisements a t  the sa1ne rate p er 

• line, by n1.easurement. as the letter·pt'es8. 

TO INVESTORS . 

The Northern Pacific Railroad Com­
pany having determined to close its 7-30 
First Mortgage Gold Loan, and thereafter 
to pay no higher rate of interest than 6 pel 
cent on fllrther issues of its bonds, 'rilE LIM­
ITED REMAINDER OD' 'r ilE 7 3-10 LOAN IS 
NOW BEING DISPOSED OJ!' through the usual 
agencies. 

�J":.is affo rds a desirable opportunity to per­

sons wish i ng to reinvest July interest or 
dividends. 

The Company now has more than 500 
miles of its road built and in operation , in­

cluding the entire Eastern Division connecting 
Lake Superior and the navigation of the Mis­
souri River ; the work of construction is pro­
gressing satisfactorily ; the Company has 
earned title to nearly 'fen Million Acres of its 
Lanel G rant, and sales of l ands have thus far 
averaged $5.66 per acre . 

All marketable securities are received in 
exchange for Northern Paci fies . 

JAY COOKE & CO" 
20 Wal l Street, New York. 

BAIRD' S 

FOR PRACTICAL MEN. 
--0--

A TREATISE ON TH'E 

Manufacture and Distillation 
O F  

ALCOHOLIC LIQUORS ' 
Comprising Accurate and Complete Details in 

Regard to Alcohol from Wine, Molasses, Beets, Grain ,  Rice ,  Potatoes, Sorghum , Asphodel, Fruits, etc. : with 
the Disti l lation and Rectification of Brandy. Whiskey. Rum, Gin, S\viss Absinthe, etc . ,  t.he Prepa.ratlon of Aromatic W,tters, Volati le Oi ls or ESE'ences, Sugars. 
�ft�e���s�t:�n�\
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i��Cl�osv��e¥�s�fn�P!��SR�a�cfn°,f§�Y:iPui���t�����£ 
etc., etc. Transla.ted and Edited from the French of 
M .\f.  DUPLA.IS, Ai ne et Jeune. By 1\1. McKENNIE, M .D .  
Illustrated by Fourteen Folding Plates and  several 'Wood Engravings . 

III one vol . Svo ., 743 pages. Price $10. 
a::;r Sent by mail, free of postage, to any address. 

---0 ---
A GENERAL TREATISE 

ON THE 

MANUF ACTURE OF VINEGAR, 
T HEORET I C A L  AND PRACT I C A L : 

ComprisinO"  the various Methods, by the Slow and the Qu1'Ck Processes, with Alcohol, "\",;ine, Grain, Malt, Cider. Molasses, and Beets ; as well as the Fabri­cattoll of \Vood Vinegar, etc., etc. By Professor H. 
DUSSAUCE . 

In one vol . 8vo. , 392 pages . Price $5.00. 
� The above, or any of my Books, sent by mail, 

rree of postage, at the r"hUcatton prices. 
cktz ThD a�gIi�!;iJlc �i6i���U:ag�[ s�l:.��;;�t 
frce LO any one who will furnish his address. 

HENRY CAREY BAIRD, 

40 6 .JYf3�:f:RJ.tkE�¥��fl�fp,fi;Phia . 

B O U L T ' S  PATENT 

S i n gle Spindle 

Combined M o u lding, 

Paneling, & Dove­

tai l i n g  Machine. 

}'or Carving, PaneHng, 
���io

I
��

e
�r��� �fou����� tai l ing and Routing. The 

simplest and most useful Machine for Furniture, 
�aonUS�eDfir�i��lr�7B�!�'tre��� &c., &c. 

BATTLE CREEK MA­CHINERY COMPANY. 
MANUFACTURERS, Battle Creek, Mlclligan . 

�l ft 5  A MONTH t .. Lady Agents everywhere. 
� .-.e;,  Add,'ess -ELLIS M'FG Co., Boston. 
STAR EARTH C LOSET CU� ,  

Offer f;? gee&';;;����tOL��ri Ir �:Qkxharket. 

J dtutific �mtricau. 
Niagara Steam Pump . 

CHAS. B. HARDICK, 
23 Adams st .. Brooklyn. N. Y. 

Maryland Institute, Baltimore, 
26th ANNUAL EXPOSITION, 

Will be ol'ened, for reception of Goods , SEPTEiU BER 
24th t o  27th . inclusive. I\nd to I.he Public. 

OCTOBER 1st to 31st, Inclusive. 
b�

rt
b�i���I�':f

e
{l��;�i�i�� N:�� ���E��I6���1

t
::d 

B��c:b��tfVi��Lit�Bvii6�� ��l�t�l� f:il�
u
b::ward_ ed as first pr,miums. and a GOLD MEDAL OF HONOR to the inventor of a Machine, or discoverer of a. Process 

80 important in its use or application a� to 8uPl?laut all others previously used for the same purpost! m some branch of the useful Arts . Circulars cont,a.intng full 
particulars furn ished on application to the Acl.uary. C. W. BENTLEY ,  

President and Ch�1.irmall Exhibition. 

Q IVITJ AND MECHANICAL ENGINEERING Nl' 
) the Renssclacl' Polytechnic !l lstitlltc,Tl'OY, .Y.-Instructioll very practica1 . A dYnntn�e:i un sur­

p1l 8sed in this country. Graduates obtaill exce l lent posi­tions . Rc-opcus Sept. 17th. For the Annual .Register , COIl-
��di�f. {;�g;�vC'ax�ri� �I�6'W�;,llUr��t���tiCUlarS, 

TODD & RAFFERTY STE A M  E NGINES and Boilers fvr Sale-One 15x30 In. Cylinder. with 
80 H.P .  Tubular BoHer and fixtures complete, i n  perfect Qrder-and one llx�4 in. Cylinder, with SO H.P. Tubular 
BOiler, Pump , Heater, &c., complete, has been 1:lsed ouly six months. Address J .  C. TODD, Paterson ,  N. J .  

T O  R A I L R O A D  C O MP A NIES 

A ND C A R - B  UIL D ER S . 
----0-- ---

"Soluble Glass" 
Is used for Painting and Coating over all surfaces to be 
��?:c�i:ea�dd 

a'i:�Jti�d P����'a ttr���, baend\�Tl1 ':t��d
a
�n climates and weatbers for inside and outside work . \Ve manufacture It ready for use, and put up in  barrels of 

���?�£���Ie 
gG:���� �a

eC!��ft 1��p�1.ng order. A Treatise 
We sell all C b cln icals, lltetal1ic, Oxides, and lIn .. 

p::�raR����vit�
l
;gil �r���J�e�t��li��� �'�dN1�k�i��� 

f;e�.
phlet form , which we mat1 ,  on receipt of fifty cents, 

Orders will receive prompt attention by addressing 
L. & J .  W. FEUCHTWAN GER, 

35 l:ednr Street, Ne\v Y01'k. 

��� b�l'g-�!x�so.I���e g����rsl�1r70}���:�:d�����I: t2� instructors ; 11 dppartments ; 120 clasetcal pupils ; Ia.rge 
gymnasium and dri l l hall. Special advantages In all de· 
partments. Term opens September S. Rev. ALONZO FLACK, A . IIL, President. Claverack. N. Y. 

BOYD & CHASE, 107th St. and 1st Ave . , New York, Manufacturers of Arkansas and Washita 
011 Stone and Pnre Arkansas 011 Stone Powder for Pol· 
I shlng. Send for Price List . 

CHAMPION SPRIN G MATTRESS-The 
latest and best improvement. Do you want a 

health!. and comfortable bed � Here It is . The softest eaSleS , ct..ea�est, most popular, and durable Spring Bed 
��erp:�ft�ou�\t b\vtI611eag6�pg�:�e�� te�a����� ��:::: pered steel springs, so nnlted tlJat the pressure is equally dlstributod. Easily moved or carried about the house. Can be lifted, turned, or rolled up like a blanket . Both tddes alike. No frame. no wooden slats, no straps. May 
be u seo on floor without bedstead. N o  under bed re­
quired. Needs only half thickness of hair mat tress. The 
regular size double bed, 4 ft . 6 in .  by 6 ft., contains 19� 
steel upholstery springs and weIghs only thirty 
��fier�10#a������� t�:;fs�i�s�o�elyt�i��IsS �:d�

h
�g ����l 
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e
gf 

the werld. Lib�ral :tfscount to the tra�e. Agents want­ed. F. C. BEACH & CO .• MaKers, 102 Chambers St .. cor. 
Church New York. 

GLASS 'MOULDS for Fruit Jars, Patent Lamps, Bottles etc . ,  mode by H. BROOKE. 14 years at 'Vhtte and Centr� Stree[8, New York . The short · 
est and cheapest may order direct of .Mould Maker. 

a:1r" PARTICULAR ATTENTION paid to MOULDS for INVENTORS. 
'rO FOUNDERIES, Factories, Ropewalk s ,  &c .-For sale or lease. blocks of Lots.wlth bulkhead 
waterfront . Low prices,easy terms. S.l! .SCHIEFFE.LIN, 
15 East 26th Street, New York. . 

C .  F. R I C H A R D S O N , 
MANUFAUT UREH OF HAND LATFlES,  ATHOL, MASS. 

ROPBR BOT A.IB. 
ENG INE COlUPANY. 70 New Church St . ,New York . 

WHALEN TURBINE. No rIsks to purcnaser 
Pamphlet sent free. SETH WHALEN. Balistoll Sp", N. Y .  

o I NVENTO RS _. �:�� .�ANUrACTURER� 
The Managers of the 42d Exhibition of the American 
Institu te, of the City of New York, beg to ann ounce, 
that the Exhibi tion Buildings on 2d and 3d Avenues and 
63d and 64th Streets, will be open for the recep tion of 
heavy MaCh in ery August 1 8th and for other articles, 
September l s t 1 873. The Exhibition ,.ill be formally opened September 10th. 

For p articulars, address " Gtmeral Superintendent, 
American Institute, New York." 

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

RIALS. in sets or sln"le. with books of Instrnctlon for Nickel or Sliver Platlng,lJr. THOMAS HALL Manu-
{fl�:t��t�:���������,::�rg�e .eJd Street, Boston: Mass. 

PAGE'S Water Flame Coal Lime Kiln with 
_ coal or wood. No. 1 Soft White Lime or C�ment with use of water. C .D .  PAGE. Patentee.Rocbester.N.Y: 

ALCO'l'T LATHES, for Broom, Rake, and IIoe Handles. S. C. HILLS, �1Conrtlandt St., N. Y. 

Machinery, 
Wood and Iren Working of every kind. Leather and 

Rubber Belting) Emery Wheels, Babbitt Metal, &c. GEO. PLACE a CO., 121 CbamDel s St. N.Y . 

Cold Rolled Shafting . 
Best and most perfect Shofting ever made, constantly 

on hand in large quantlttes, furn'fshed In any lengths up 
to 7.4 ft. Also, Pat. Couplln� and Self-o!llng adjustable 
a:\ngers . GEORGE PLACE & CO., 121 UiJom!>ers Street. New York. 

Sturtevant Blowers. 
I I0f every size and desc8�g<WGio�rX'b\l! �nctg:�d. 

121 Chambers Street, New York. 

B UERK'S WATCHMAN' S TIME DE-
TECTOR-Important for al. large Corporation, 

and �lanufacturlllg concerns-ca.paalle of controllinf 
with the utmost accuracy the motion of a watchman or 
g�;t?�:�d ����e 6��l;I::.ache8 difte��ni. 

�{j�CWKtO
f hi s 

N. B.-This detector I. c�v�re�Otyl'�oB{j�t��j!i:e�h,  PartIes using o r  selling these Instruments without au­thority from me will be dealt with according to law. 

W
OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planers and Rich· a rdson's Pa.tent Im&rOved Tenon Machines. Central, corn�TTn��nR�Y ���?�t:rjfl�ttA.RDsoN" 

OTIS' SAFETY HOISTING 

Machinery. 
OTIS. BROS. & CO .. NO. 348 BROADWAY, NEW YORK. 

PUNCHING AND 
DROP PRESSES. 

WOODBUR Y'S PAT ENT 
Planing and Matching and Molding Machines, Gray & Wood's Planers , Scit-oiling 
Saw Ar�.o�: ��8£t�,r woor.. 9icrtt�»;'ly������,

e
v.' Y. ; Send .for Ctrculal·S. 1 67 Sudbury street, Bostou .  

Q HINGLE AND BARREL MACHI N BRY.-
U lmproved La·w's Patent Shingle Rnd Iieac!!!lg Ma­chlJ.1e, shnpleRt and best in URe. Also , Shingle RCd.ditlg 
�'��n��:;&t.0l��J:es�t��E����z��:. �g���

n
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R ICHARDSON , MERIAM & CO. Manufacturers of the hI- test Improved Patent Dan ­cIs' and Woodworth Planing Machines, Matching, Sash 
�t��I�;��1�1��,��n���s��1��8�1;Ch���;�%a��:n�: X:� 
�ti?n��s, �g��� ���s'w��ldw�hj.���OlBtt�t ���-s�:ri�{:� 
other kinds of Wood-working MlLCillnery. Catalogues 
���tg:�'i:ii��:s W�;eggu�g.Pl�

a
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t
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F OR SALE-The right to manufacture and Sell the Patent Stave Grain B.skets ln the States of Ohio, Pennsylvanil!., and New York . Said Baskets pro­
tected by numerous patents issued to Horace C. Jones 
and others . G . 1 .  BREWSTER, Appleton, Wis. 

BU 8INESS-That will make your fortune. Address< EUREKA PORTABLE i'ABLE CO., 718 
Olive ::;treet ,  :::it .  Loui8. Mo. • 

'r.t1.1!; U lllOll iron Mi118, .t'ltttiburgh, 1""&. 
The atteatlo" of Engineers and Architects Is called to our Improved Wrought-Iran Bpams and {ifrders (pat· 

ented) , m which the compound welds between the stem 
�f£ !���egf 'iri

h
���f��;�rr;�,��� ��trr�l�c;I�gl���, �e ��� 

prepared to furnish al l sizes at terms as favorable a8 can beobtnilled elsewhere. For descriptive U thograph address Cal'ne�ie. Kloman & Co. Union Iron MIlls, Pi ttsburgh ,Pa. 

POR'fABLE STEAM ENGINES, COMBIN-
ing the maximum of effictency, dH.rabll i ty and econ­

omy, with the minimum of weight and price. They are 
widelY and favorably kIlown, more than 1,000 being In use. All warranted satisfactory or no sale. Descriptive Circulars se¥k'l;:n /Pd'.I\rd�BLE4dg'6.s'L. wrence. Msss. Liberty st., New York. 

NEW YORK STEAM ENGINE CO , 
lUA N UFACTU ItER S  O F  

Machinists T o ols 
O F  A L L  DESCRIPT I O N S. 

98 Chambers St. NEW YORK. 

$25 A DAY ! Agents wanted. BuSlness entlrely 
• new. G. G. SHAW, Biddeford , Me .  

" To Have a Cricket 
:: �6�i��'��h:J.�i�Zetl��

E
T���:r

I
:esrll:��!felra�n� 

rI$'5-�£�3;I({�ii'�i�EG�::t"i;,��;��IM[,& ��fd: 16 pages crowded with freshest stories, &c .  WIl! pay one General Agpnt in each county a monthl1/ cash ,(-ala1'Y" Send $1 for Agent's Outfit (chromos, sam pies, tenns,&c.) Auply now for torritor-l' We send this paper th1"ee 

lIlont,}�,f��' l�;'D�Ef��u��I;�;;��W�'iiroi'lw�y, N.Y. 

NEW & IMPROVE D P ATTERN IS.-LVlA CHINISTS' TOOLS-all sizes-at low prices. E. & R. J.  GOULD. I03 N. J. R. R. Ave . •  Newark. N. J 

<� to "20 r�r dft,yl A.J;"�nh w.nte4t .A.l1 elAslle8 0f'I'Vol'klnll;" peo­� tJ «f' ple , of ett.her eex, youug or olc1, make more money at 
work (or u s  1 0  UUl ir  spare momenta or all the loIate than at allytblDl ,",sa. lla.rUcuJ.r.rrt·� .A.ddruIi G. 1i$1n.ou .6; Co  •• .Fottb.nd".\I6lp60 

6 1 

MACHINERY 
NEW and 2d-HA ND.- -Send for Circu lar. CUAS. PLACE , & CO. Ii{) Vesey st., New York. 

Turbine Water 
-Wheels . 

30 years' experience enr-bles me 
to excel In Gearing Mills of all kinds, and furnishing them ]"cliuble,  eco-
rr��icaJ��':��A�tcO�?c�a�ig�l��; 
Street, New Yor�. 

1832. SCHENCK'S P ATEN'f. ] 871 .  
WOODWORTH PLA_NERS 

t-h���;:s�:�f,fe!!a��lre��', :;��
d J8��r(h� �&fJkJ:'ifc��s 

SONS. Matteawan. N. Y. and 118 Liber, y St., New Yorl< . 

GEAR'S PATENT 

VARIETY MOULDING MA CHINE 
Mr�l�t��

l
k:g��I.
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ted States Circuit Courts. In.fringel'B who do not make 
1:mmtediate Bettlements will be prosecuted. r MEAN 
BUSINESS. A. S. GEAR, Sole M<:tnufacturer & Proprietor. Also Manufacturer and Dealer in all kinds of Mu.chtnef} and Mechanical Supplies. 56 Sudbury St., Boston, �laSB.  

lU A C H I N E S ; BAND SAWS, 
SCROLL SAWS, 

Planill[ & Matchin[ 
�lA CHINES. &C., 

RAILROAD, CAR, and A G R r  
OULTURAL Snops, &c. ,  

g:rSuperior to any i n  nsp. J. A. FAY & CO. 
CINCINNATI. Ohio. 

IMPROVED F O O '!' L A  T H E  S, Slide Rests, Hand .Planers for llIe tal , 
Small Gear Cutters, Foot Scro. l f5aws .  Tilt: very best .  Selling everywhere. Cntalogues free. N .  II. BALDWIN, LaconIa. N . H .  

rrHOMAS S FLUI D TANNA'l'E OF SODA removes Scale from Boilers withont  Injury t o  i ron .  Price lOc . per lb . iu Bbls .  500 lb . . � Bbls .  250 l b  . . l4 Bbls. 125 lb. See SCIENTIFIC A!tERICAN of May 3d ,  18'13, p .  280 .  
TESTIMONIAL .-iI Wilmin.gton, .D e l  . . 6 mo. 1 6 ,  18,3 .­

N .  Spencer Thomas-Please s enel us a half barrel of 'ran­
nate of Soda . The quarter barrel that we got appears to 
�l:ri;� 1��:t�g�Ctr��dbt�f��:,n{r��i�!e ell�ep�a;e;���

l
;e����� in Its use will clear the scale oft' com pletely . Respectfully. JOSEPH B�\NCROFT & SOK." Address orders to N. SPENCER THOMAS, E1mira,� .Y 

$72. 00 E ACH WEEK. 
Agents wanted everywhere. Business strictly I cgi l imate. Pa.rticulars free. Address, J. 'WORTH & Co . .  tit. Louis,Mo. -----100 HORSE POWER Hori7.0ntal Engine for Sale , a.t about one half its cost, and but l i t -t :e used. For d\�.r�.t i¥�'Nnl�\tW�' ggr.llf:t�hmond. Va. 

JJln deuifdl" �rrinde1". 
IDieie groae unb tgiitige �laffc un irer 5.!3e.  

biirferung mad)en ruir b e jon ber(!  barauf 
:lufmcrIjam , ban  uu jre j5irma burd) i f) re  Bel" 
u inbulIg mit iillaj!)ington unb o w  europ ii i idJ en 
.tiauptftiibtClt , bcjonbm iBortf) (,i le our &rlan. 
gung !J on in. unb aUGliin bijd)en lj3atC llten 
biclet . 

3eber &rflnber, gleid)!Jicl ruddJ er 9£ationu li. 
tiit angegiiri g ,  i ft burd) bie l iberalen � n teutge. 
fe�e ber iBereinigten ®taaten oum lj3atel1 i idju� 
fiir �rflubun:Jen bmd) tigt . Unjre girm n ift 
berei t, geftii� t  aUf 26jiilJrige &rfa lJru n g ,  bC ll t jd) c  
@rfinber j cber 3dt au beratlJen unb o il nll1tiigc ll 
Ij3rci jen raidj unb piinftfid) lJ3atentc a u  erlangen, 

IDie IDeutjdje ®cction i ft in ben .ti5u ben 
fiilJiger bcutidjer 3ngenieure, �:"c jd) e  i n  ,bel' 
Dffice perjonfidj mit &rflnbern verfel)ren 
hlerben. 

:iDer "Scienti£c American " ruitb in je inen 
®paften b ie bebeutenbmn @rfinbungen be. 
Ipred)ell . 

\£omjp onben3 erb eten unb pro mpt  veant· 
mortet. lj3 amplJ le te in beutjd)er ®prad)c ru er· 

beu aUf iB�dangen franco augejanbt . 

�brejfirc : 
�Utum & go., 

,,&ientiJic Ame1ican" Patent .iluentur, 
3 7  lUCId Olo"" 

New York City 

© 1873 SCIENTIFIC AMERICAN, INC
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A dvet'tisem,entB will be adm1tted on thi& page a t  the rate O f  
$1.00 per line fot' earh tnsertion. FJng'Y'aVf.ng8 rna:,' 
h.ead adverti.�ement8 at the 8ame rate per l'tne by rn.eas· 

urement. a8 the letter-pres8. 

A GOOD THING-MONEY IN IT-A For-
tUl1e for a Patent Asrent or Manufact uring Com­

pany. The Novel Ratchet Cork Screw,  one of the best 
seHing articles invented, can be bough t .  Owner lms 
other business. W. DIUKSON, Box 30, Albany Post 
Cffice , N .  Y .  

WAN TED-A party to take a n  interest in 
a machine which will measure and regfste.T Reeu­

lately from " fixed point any distance short of  10,000 feet. 
Address GEORGE SCHAR!'P, 524 South Fourth Street, 
Philadelphia, Pa. 

P. BLAISDELL & CO . ,  
MANUFACTURER8 OF THE BEST 

Patent Drill Presses. with Quick 
Return Motion, 

In the llIal'ket,  also other Machinist Tools. 
SEND FOE CUTS. 

W(JRCESTER, MASS. 

1,000 IN U SE. 

Address 
ROOT STEAlll EN­

G I NE () O . ,  
2d A v. & 28th Street, 

New York. 

B U i l D E RS SEND FOR BOOK CATALOGUE. 
BICKNELL, 27 Warren st. ,N. Y 

T H E  

S C I Il N C B  R E C O R D  
F O R  

1 8 7 3 . 
A Compendium of the clentiftc Progress and ntscove 

ries of the Preceding Year. IIIustr.ted with 
over 150 Engravings. 6\X) pages, 

octavo . Prlce, � . 
'fRlS N E W  AND 

splendid book embraces 
the most Interesting Facts 
and Discoveries in the vari­
ous Arts and Scil'ncca that 
have transpired during the 
preceding year exnlbltlng In 
one view the General Prog· 
, ess of the World In the fol -
i��6WI<:R'i��r�,�

e
X�1 �IET-

ALLUHGY. 
2.-MECfl ,\NrCS AND EN­

GINlmRING. 
�.-ELECTRrCITY, LIGHT, 

HEAT, SOUND. 
4.-T�;CHNOLOGY.-Embr. ­

clog New and Useful Lll �  
ven 1 10n8 a ud DiscoverIes 

5._���:lWy
to 

���E tt8Jil-
CULTUL�E. 

6.-AGlUCULTURE. 
7.-H O RAL AND HOUSE· 

HOLD I<:VONUMY .  
8.-M A I'ERIA MEDICA, 

THERAPEUTWS, flY · GLENE 9 .-NATURAL HISTORY 
AND ZOOLOGY. 

10 ;�EURE�¥�t1��
O

�.3.�r: 
IV� ,  GEOGR�PIIY. 

2 .-GEOLOGY AND MlN EHALuGY. 
13.-ASTRONOMY 
14. -j HUuL�A!' H Y .  

In�trl �I?�:�:s:�r ���
lr
X�t

t
8
o 
a�� �gn�������l�

o
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copy of SCIENCE RECORD FOR 1873. It will be a most In· 
�V:r"i�g.i's���fJ��b�"v�r�

otlb�.��/hOUld have a place In 
600 p�ges. ocr,wo. lIan<lsomely Bound. Over 150 En· 

gravln�8. Price, $2. 
Sent by mlll to all parts of the country, on receipt of 

the pric�. A l iberal di.count to the trade and to can· 
vassers. For sale at all the principal Bookstores. 

MU�N & CO. ,  PUBLIeHERS, 
37 Park Row. N ew York City. 

THE SCIEN 7 IFI C A.JIERI CAN will be sent one year 
and one copy of S CIElN CE M3CORD FOR 1873, on 
receipt of $4'50. 

�t.,��Et�l�e £�����r:;?t:�?n��li.��lfOrm with the 

D O Y L E ' S  

Patent Differential Pulley Blocks . 
These just ly cpl ebratpd Pulley "Rlocks have now 

reached their CROWNING PERFECTION by  the 
addition of 

Hall 'lt Patent Improved Yokes. 
:luV��e�

s
:x��r\����I?v��I� :�f iNi�l��Kt¥:tp�S�; ���c��� 

namel y. t h e  T W I S T I N G  of the U h n i n ,  and the 
'¥EDG I N G  of the same between the keepers and the 
�tPfc�� s����v:e��I;.
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kinds these hloCkS al'e unequa l l ed . One lll an can 
hoist 1,000 II,s. w i t h  ease,  a nd t h e  B l ock w i l l  
11 0 l d  t h e  \veight at �l n y  I,o i nt .. :Made only of .the 
best ma.terials, tested by <:o n s tant use . and approved by 
ma.ny of the leading manufacturers in the Ulllted Stfltes, 
we c onfidently commend them to the trade as the best 
Dl1ferential Pulley Block in  the market. Circulars sent 
a
nd or

g.rb��'l-..'7�\;,:J6(kb& (;0., Sole Manufacturers, 
22J. 23 l & 233 \V .  10th St. , New York, 

Machinist's �l'ools, 
EXTRA HEAVY A N D  IMPROVED. 

LUCIUS W, POND, MANUFACTURER 
Worcester, Mass. 

Warerooms. 98 Li berty Street, 1iew York. 
A. C .  STE �",lX S .  AJrent. 

NOYE'S MILL FURNISHING WORK] 
Burr ��ms

t
i:,'h���i'i��t:''{,I�\�ig���':,�:;g�in;'�Vac���s� 

Mill Picks, Water Wheels, Pulleys and Gearing, specially 
aalrP�ed to lIour mills. Send tor catalogue. 

• J. T. NOYE & SON , .Buffalo, N. Y. 

J titutif�� �lUtd�au. 
Gray's Patent Universal Radial 

Drilling Machine. 

N ilB S T o ol Works, H am ilton, Uhio . 
THE 

AMERICAN 

Turbine Water Wheel 
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Emerson, Holyoke, Mass., showtng 
higher a verage results than any Tur· 
bine Wheel ever known . A full re-
�?r'i

t
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a
& l\l�Ay�ta��b�yt�n .SJ��.T 

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

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Plan es,Standing Ship Rigging 
Bridges , Ferries, Stays. or Guys 611 Derricks & Cranes, 

Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductsl's of Copper. 

�
ecla.l attention gil en to hoist.· 

�ifc���:' �fvf�lg k��r�/��d fgi��
n
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A
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pampblet on Transmission of P'lwer by Wire Ropes. A 
large Btock constantly on hand a.t New York Warehouse 

No. 117 Liberty stree t. 

LUBRICATORS. 
D REYFUS' tran sparent Self-act­

tlll? O:lers, for all Borts of Machinery 
and �hnftjng, are reliable in all seasons, 
saving 7;-95 pe" cen t .  Tile SELF-ACT-

J»o-i��� ��\fad�pVe1J�!��i!'?50RR�U i�Yi\:,�'tJ� S
i
.� 

and by hundredS of sta.tionarv engines. 
NATIIAN & DREYF1:.'S, l08 Llbeny st. , N.Y. 

SUPER-HEATERS 
Save fuel, and sup

�
v DRY steam. Easily attache a t� 

any boiler. ENRY W' ��li�tfisl::,
n
§���

e
fork. 

P t For testing Ovens. Boller yrome . ers. fiues, Blast furnaces , 
Sn per-Heated Ste�m. 011  Still • .  &c. 

Address HEN RY W. BUL KLEY, 
98 Liberty St., New York. 

B E ACH'S Scroll Sawing Machines.-Cheap­
e.t and best III usc. Fer Illustrated Catalogue and 

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

N.  Y. PLASTER WORKS, 
l\ tf" ANUFACTURERS of Calcin ed and Land Plaster, Marble Dust, Terra Alba, &c.,&c. Our III DOUBLE EXTRA Plaster i s  unsurpassed. Every Barrel warranted. 

Our Quarries are In Nova Scot!:,. WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK. 

MORR�S, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TunES 

AND FITTINGS, FOR GAB, STEAM 
WATER, AND OIL, 

W'Rtenm and Gas Fitters' Supplies, Machlnery fOl Coal Gas Works, &c. &c. 
NO. 1 5  GOLD ST., NEW YORU . • 

SILICATE OF SODA. .  
HODGES, COOLIDGE & C O  . .  BOSTO 'l ,  MASS. 

THE BA ND SA W! 
Its ORIGIN a n d  ll ISTORY, with Engravings of the  OLDES1 

MACHINE, sent gratis. Address HICHARDS, LON· 
ON & KELLEY 22d st. (aboye Arch ) .  Philadelphla. 

U nivereal Wood WOl·ker. 
Horlzonto l R nd Upright BOTtull' Machines. 

McBETlI, BWT��p:
r
i1'H"<>��1'k'.}�

e
H"lIlilton,OhIO' 

-d$75 to $250 per month, :iia'\7��1'de[; 

!Ri�§, ��N��
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�'K'�iPr':yG���I� J:X��i'JR. c.j?�t� 

� MaCh1ne wil l sti tch , hem, fell ,  hICk, quilt , cord, bind, 
= braid and embroider in a most superior manner. Price 
!::> only $15. Fully licensed and warranted for five rears. 
r> ,\7(' WIll pay 8 1 ,(0) for any machine that will sew a 

stronger, more beautiful ,  or more elastic seam ths.n 
tIlours. It makes the "Elast.tc Lock Stitch." Every 
�second st1t.ch can be cut, and still the cloth cannot be 
� ���l

t�li�Ml;ei�'\��)g�lt� 
t
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r
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t
en���, 

p�! a �iiri\��'t!�fo� 
bIlfrom which twice that amoun¥ can be made. Address 

3ECOMB & CO., BostOIl, Mass. ; Pittsburgh, Pa. ; Cbl· 
<eago, Ill . ;  or St. Louis, M.o .  

To p,'otec& L(re and PropP.1'tyfrom De8t1'uction by Fire 

THE TUNNIC LIFFE F I RE A LA RllI 
Will give notice of a. FIRE, at Its ,'ery commencement,by 
a report as loud as a muskct, snfticient t.o awaken eVl ry 
person in the build1ng in time to extinguish the flames .  

TIIE ALAHM IS  SIMPLE, SAFE AND RELIABLE . 
Price o u l y  O u e  Dollar. 

It ls three inchrs lone-, an l nch and a quarter in diame 
���.
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i n  the Jani t or's room,OtHces of ..Hotels, or on the OutSide 
of the Building. It i s  recommE'nded and ellllorsed by 
CHEMISTS, SCIENTIFIC and BUSINESS MEN. Also tested 
by the Committee M Origin of Fires of the NE W YORK 
BOARD OF UNDEt�WmTERS, wllo gave it their i nd!­
vidu..l..1 endorsement for their respecth�e Companies. 
Canva.F'3Cl"S Wante d for all l,al·ts of thc Country. 

Sample with c1J.rtridge and two fuses sent for St. Spe­
cial rates made wi h Dea.ers and large consumers. 

UNITED STATE" FIRE ALARM M'F'G CO., 
697 B road way. New York. 

PORTLA.ND CEMENT, 
From the best London Manufacturers .  For 'a l e  by 

JAMES BRAND, 55 CUff St . •  lS. Y. 
A Pm1ltlllel Treablse on Cement furnished for til cents 

[JULY 26, 1 8 73. 

T H R E E  P L Y  P. O O F I N G ,  
In U�e Ten Y e ars. 

A good articl e ,  w el l  recommended . and suitable for 
�\���

r �Wbei Rotg'iIN"�
f
�0.�7��,d?de�t����rN��\���: 

MAHOGANY, 
ROSEWOOD , WALNUT, WHITE H OLLY 

SATIN WOOD HUNGARIAN ASH, AND 
ALL KINDS OF WOODS, 

IN LOGS, PLANK, BOARDS, AND VENEERS. 

GEO. W. READ & CO. ,  
Mlll and Yar<l. 186 t o  20C Lew.ls S t  . •  cor. 6th St _ .  E .  R.,N. Y. 
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D O U B L E  A C T I N G 
B UCKET-PL UNGER St�L�!!'!�PS 

VALLEY MACHIN E  COMPANY, 
Easth a mpton,  Ma�s. 

EMERY WHEEL MACHINERY 
for grmding Tools and Mefa ls, I?UID­
ming Saws,cl eaning Cast ings,grlnd-
�[f:i���re�lf�Vr

e
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of its ll1ated�l and worllmallShl
::R

' 
J���u���l�·� °t)1iH�l ��;;\1�1r;�y: 

socket, R . L , s Lore 93 Li
b
erty :;t N .  Y .  

The Pulsometer or Magic Pump. 
The simplest, most durable an(1 effective 

pump now i n  usc. Adapted to all situa­
t ions and performs al 1 the funct , ons of a. 
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to wear out . Will pump gritty or muddy 
water without wear or i u i ury to Its parts. 
It c"nnot get out of onlcr. 

C. HEN RY HALL & CO . ,  
20 Cor t  l and r, Street. 

New York City. 

AMERICAN SAW· G O . , 
No .  1 Ferry S1. , New York. 

Movable-Toothed Circular Saws, 
P .t RFORATED CROSS·CUT, 

AND SOLID SA WS. 
I v E N S  & B R i

L
�Oi\. E S P A T E N T 

Eccentric·Geared Power Press. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL 

Silnl., ,..�t,  Stl'OU �cst, C h C 3 1)Cst, B e s t  .. 
In t h e  t CSL at Ho lyoke, 1n 

1 872. the Houston gave the  
b i ghcst JlcJ'cCll f"n gc ever shu .... n'll i ll 0 rclmblc test aud. 
t h e  h i ; d l c st a vc-r u gc l't�­
s u I t s  C" Cl' obtai ned.  In practica I use i L  is everywhere 
ilcmon strarlu;! Hs superior­
ity over al l  others . Emer­
FOU'S fu l l  rcport furuishcu on 
application . Sen d  for Circu 
Jar .  
MERRILL & HOUSTON 

InON worms, 
J3clolt, Wisconsin .  

I RON PLaN J£RS, ENn IN E LATHEH . 
Drills, and ether Macb tn1sts' Tools, of S�el'iOr qual· U�n O':;I�O�'�C���g,?�:!'I�'1twF&'a v'i!:�loblANJ'F f.8'Tcric.: 

LNG CO. N e w  Hayen. Conn. 

RANSOM SYPHON CONDENSER perfects 
and maintains VaCGllm en Steam Engi nes at cost of 

one per cent J ts val l'le. and by its use Vacuum Pans are 
run with ful l  vacuum without Air PI Imp. SemI to 'VM. 
ALLEN, 51 Chardon St . . Boston, for a personal call, or 
h e  Company .  at Buffa lo  "N Y • •  for a C1r('u lar. 

TERMS. 
One copy, one year 
One copy, SIX months 
One copy, tour months 

$3.00 
1.50 
1.00 

One copy of SCient1fic American for one year, and 
ODe copy of �ngrav1ng, " .Men 01 Progress " 10.00 

One copy of ScientIfiC American for one year, and 
one copy of " Science Itecord," for 1873 4.50 

Remtt by postal order, draft or express. 
The post:lge on thp Scfen tific AmerIcan I s  five cents per 

qnarter, payable at tht" oftice where received. Canad l 
subscribers must remIt, ,,·\th subscription, 25 cents extn,\ 
to pay postage . 

Address .1 I lell ers and ma�e all Post Otllce OrdGr8 0 
drafts payable to 

MURK " CO., 
37 P A R IC  KOOW �EW YOlilW . 

THE " Scientific American " is printed with 
CRAS. EJ.I'EU JOHNSON & CO. ·S ' I' K. Trnto and 

Lomblird atB;, PhIladelphia and 59 Gold st. New York. 
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