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IN ADVANCK 

CASEMEN T'S PRESSURE REGULATOR FOR FLUIDS. pipe, A, is coupled a short section of tube, forming a chamber; I the pressure above the valve equal that below it, clearly 
In describing the invention of which our illustrations de- and secured between the couplings by a flange and packing gravity would bring the valve to its seat, closing the orifice 

pict the construction and principal applications, we deem it rings, is a truncated conical Jiaphragm , B. The latter it is and preventing further escape, until the pressure above once 
hardly necessary to prefix any extended prefatory remarks proposed to make of hardened steel, and also as thin as pos- more became less than the force acting from below. Hence, 
regarding the obvious utility of the type of apparatus to sible, while securing the requisite strength, so that its up· by adj usting the weights, any degree of pressure in the distri. 
which it belongs. The advantages of a device by which a per aperture, which forms a seat for the valve , C, will be buting pipe may be maintained. The valve is, of course, 
maximum and normal pressure may be reduced for ordinary reduced as much as practicable to lessen the area subject to antomatic, and, as it i s  held suspended by the upward cur· 
continuous employment to 8ny required low degree, while friction , and thus prevent any liability of the valve to stick. rent, adjust.s itself to the quantity of gas demanded, so that, 
the full force is susceptible of i nstant utilization at any mo· Valve, C, has a long stem which passes up through a guide, as a moment's consideration will show, the sudden extinc. 
Ulent: or by which, from a single powerful source of supply, D. The upper portion of the chamber is closed by a screw tion of, say, twenty ont of twenty. one burners cannot have 
several deliveries may be effected, all varying in intensity: plug, E, which can be readily removed to admit of access to the effect of causing the single one left to flare and �ing ; 
will, we think, be clearly apparent. the interior , and also for the purpose of placing in position or, conversely, if an additional number of lights be started. 

The points briefly enumerated above constitute the obj ects the rings, F, of heavy metal, which serve to weight the the result is simply to decrease the pressure above the valve 
of the present device, and a reference to our illustrations valve. more rapidly, and allow of a qnicker flow from below, 
will render plain tce simple means by which the inventor se· We will snppose that the gas e6capes from its source which soon restores the proper eq uilibrium. 
cures them . Fig. 2, on page 134, shows in section the inte. , under the high pressure of 20 Ibs . ,  to the square inch, and 

. 
The gas, we have stated, passes nnder the conical valve , 

.. \,� =-1...��_ ,,,� ,���� "'��,\� _--="' .... "'<'" �"'<"". "l:m.. ... \. ... \.b:li�i'i:t"''h'l:\)'h\1tm't"h;tJ \'lib l!lI."llll> '11\ '11 !;OZlS%liD) FZ'e"<H��. �� �<� _ ... N'lIfG� M'&t1:K�� 
senteni'n tile other engravings, of which due explanation of but one third of a pound. In such case, the weights on delivering main , G, depositing in its course any impurities 
will be made as we progress. A is the pipe which conducts valve, C, would be adjusted to aggregate 19% lbs. It is evi. which it may hold in suspension , which , naturally falling to 
the fluid from the source of supply, and represents the ap· dent that, with this force acting in one way opposed to the the bottom of the chamber, between the walls of the latter 
paratus used by the inventor in conducting gas, from a na· greater one coming from the other direction, the amount of and the diaphragm , B, are subsequently drawn off by the 
tural gas well to his dwelling at Painesville, Ohio, for heat· gas corresponding to the difference between the relative cock, H. The shape of the diaphragm and consequent loca. 
ing and illuminanng purposes. Just above the orifice of pressures would be that allowed to pass the valve: for should [Forremainael', .• ee pa.qe 134.] 
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PATENT MONOPOLIES IN CONGRESS. 

Another of the overgrown monopolies, which not only 
opprflss the people but r"t.ard the prollress of industry in 
this country, is now beiore Congress attempting to induce 

that body to give it hnother lease of life. Some forty years 
ago, an American residing in England, invented a machine 
for forming felt hat bodies, which he Ilubsequently brought 
to the United States for the purpose of patenting. Owing 
to an informality, his application was lej"cted; but some 
years afterwards, the right was grant"d to Mr. H. A. WelIs, 
who prel:1ented the sam" machine, modified by one or two 
minor changes. Since 1846, the association owning this 
patent have held a complete monopoly of the business, and, 
by refusing to license others to use the machine (except a 
few whom they bought off to prevent opposition to their 
lallt e�tension),they force all the manufacturertl of the coun
try to send their fur to the ring factories to be manufactured 
at ring prices. The act,ual cost of forming a hat body is 
but two cents, and the charge is from Ilix to twenty cents, 
showing the enormous profit of from two hundred to one 
thousand per cent on every hat of the ten million and over 
yearly produced in the United States. The actual loss to 
the hat makers over what the cost would be, if allowed to 
manufacture their own hat bodies, is estimated at over 42 
per cent, and against this the trade can do nothing. If any 
dealer complains, the ring refuse to make his hat�, and his 
business is ruined. Several years ago, Wells died, and 
since then, for the benefit of his " poor" widow, who has 
only made $111,000 out of the job thus far, two extensions 
were granted. Now, the ring comes before Congress again 
and asks for seven years IOllger, making thirty-five years in 
all in which to cany on their monopoly, and this in the face 
of the fact that the original form of machine patented by 
Wells, is not used and has not been for the past twenty-fiv" 
years, but simply serves as a ground for litigation and th" 
�ecuring of damages for infringements. The hatters are re
sisting the atttlmpt with all their influence, and they assert. 
that, with this oppressive tax abolished, they could not only 
produce more goods, and regain their lost foreIgn trade, but 
sell cheaper,and give their hands employment for the whole, 
instead,as is now the case, of only two thirds of the year. 

These W"lls patents, in common with those held by the 
sewing machine combination and the Woodbury planer 
rmg, are infamous taxes on the people, and as such the coun· 
try suffers for want of their abolition. We do not �hink the 
fault lies in our patent system, for the principles on which 
our laws are based are primarily the encouragement of the 
useful arts and the dissemination of knowledge concerning 
the same throughout the community. To fOdter their pro 
duction upon the ground of "xpediency, and not of justice, 
limited monopolies are granted to the original and tlrst dis
cover"r, which,in accordance with the value of his invention, 
may yield him an ample remunera.tion for his thought and 
labor. Now if the inventor of a valuable article or process 
fails within a certain period to gain a just reward, then he 
may with justice be granted longer time; but if,on the other 
hand, he, or those representing him, succeed in obtaining a 
fair and adeq nate return during the lifetime of the patent, 
then there is clearly )10 reason for continuing the monopoly. 

Mr. Sayler,of Indiana,has recently introduced a bill in the 
House of Representatives, the object of which is the suppres
sion of the abuses we have pointed out, but the mean� taken 
are not such as will secure th" desired result. It is provided 
that any article made under a single patent may be used,etc. , 
by any one on payment of II: royalty of 10 per cent on the 
market value, and that the user shall secure the patentee by 
a $10,000 bond, filed in the Patent Office. The royalty on 
patents for improvements, or on inventions covered by two 

or more pat"nts, is to be fixed by the courts, and the lIIIJIle 
provision appliet! to copyrights. The trouble with this meas

ure is that it strikes both ways; while benefiting the buyer, 
it injures the seller. It reduces the profits, perhaps, of the 
big corporations, but in like manner those of the smaller in
ventord whom it should protect. It puts into the hands 
of one man, the right to absorb the labor of another, carried 
on through years and at great expense, into a slightly im
proved device, giving the former individual all the profits, 
while the real worker must be content with a ten per cent 
royalty. Finally, apart from the crudity and ambiguity of 
its provisions (for on what basis is "market value," a fluctua
ting equivalent varying with locality, seadon, etc . ,  to be es
timated'I), the law is open to the same objections as those re

lating to usury, as it arbitrarily restricts an individual's 
right to his personal property, and this we believe to be con
trary to public policy, unless the need be imminent, clear 
and apparent, as in event of war. 

We might urge other objections to the act-which we trust 
will not pass-but we dismiss it for the present to consider 
that which we believe to be the only true remedy to the exist
ing difficulties. Mr. Sayler, in his argument, brings forward a 
mass of suggestive statistics; the india rubber industry pays 
59 per cent on the capital employed, the cabinet organ busi. 
ness, 69 per cent, agricult1:.ral implements, 52 per cent. In 
seventeen months the capital invested in sewing machines 
doubles itself, besides paying all expenses; and finally comes 
the Wells hat manufacture, with the immense profits al
ready pointed out. Now, with the full comprehension of 
these and other like cases: and there is no reason why a per
fect understanding of the nature of these grinding incubi on 
the industries of this country should not be afforded us, for 
we, in common with other journals, have reverted to the 
matter again and again: why, we ask, do Mr. Sayler and 
his associates in Congress not strike directly at the roots of 
the evils and end. them at once by refusing to extend their 
existences when the prescribed limits:are reached? This hat 
body outrage has been fastened on the country for the last 
seven yeard by an innocent looking amenament tacked on 
the end of a bill on the last night of a session. Members 
failed to investigate, the measure passed, and the work was 
done. In other instances which we might mention, wealth 
is unsparingly used, opposition is bought off, professional 
talent employed, " poor" widows brought out as figure 
heads, Congressmen coaxed and cajoled, if not bribed, and, 
in fact, every art and ti'ick of the lobby practised to ensure 
the passage of a desired bill-the object of which is simply 
to impose additional burden on the backs of the people. 

The remedy needed is an enactment which will do away 
with these Congressional extensions, which will fix certain 
limits to the lifetime of a patent, subject to the discretion 
of the proper officials in the Patent Office. These limits 
should include one extension, to be acceded after careful in
vestigation and for cause; but beyond the period so granted, 
not a day should be allowed. During twenty.one years, if 
the invention be of value, abundant remuneration can be 
gained; and monopolies of half a century's standing should 
be effectually abolished and rendered impossible. 

-------------.� .••. 4.�------____ _ 

SLIPPERY PAVEMENTS. 

It takes but a short stroll along Broadway, during winter 
time, to convince one that, excellent as the Belgian pavement 
is in many respects, it nevertheless becomes, when well 
worn down by use and when covered with snow or ice or 
even with thin mud, a prolific cause of falls and injury to 
the heavily burdened horses constantly traveling over it. 
We know of no statistics which will show the average year
ly amount lost through animals thus becoming maimed; but 
judging from our own observation and from the isolated 
fact that,quite recently, in passing once up and down Bro6.d
way on a single frosty day, we counted fifteen falls and four 
horses left by the roadside to die, it may be imagined that 
the ag61'egate must reach a considerable figure. The street, 
at times, becomes dangerous even to pedestrians in crossing, 
and hence doubly perilous for the horses from the insecure 
footing of their metal shoes. It would seem that the wooden 
pavements now on many of the side streets in this city, offer 
great advantages in point of security over roads of stone; 
but experienctl has so proved the unsuitability of the former, 
to meet the requirements of a street oonstantly alive with a 
heavy traffic, that their use on such thoroughfares as Broad
way is practically out of the question. The subject is one 
to which we think the attention of inventors might be pro
fitably turn"d, and a lIubstantial pavement, combining the 
durability of stone with the supporting capability of wood, 
produr,ed. In this connection, we notice that an investiga
tion has been conducted in England, by Mr. William Hay
wood, engineer and surveyor to the Commissioners of Sew
ers of the city of London, which mainly consisted in obser
vations as to the number of accidents befalling horses on 
asphalt, wood, and granite pavements. The investigations 
extended over fifty working days, and were principally made 
during th" rainy weather of spring. The granite was found 
to be most slippery, the asphalt next so, and the wood the 
least. Considered in respect to moisture, asphalt was most 
slippery when merely damp. and dafest when dry; granite 
most slippery when dry, and safest when wet; wood most 
slippery when damp and safest when dry. Wood, on 
the whole, is less slippery than either asphalt or granite in a 
marked degree, it being only inferior to granite when the 
pavements were wet, and the difference then between the 
wood and tbe granite being considerable. Of the accidents 
most obstructive to traffic, as well as most injurious to 
horses, asphalt had the greatest proportion, granite next, 
and wood least. 
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HERSCHEL, TYNDALL, AND DRAPER ON THE SUN RAY 

Studying the !!Olar spectrum, about the beginning of the 
present century, the elder H"rschel passed a sensitive ther
mometer through the successive colors and observed that the 
greatest heating effect was not at all coincident with the 
brightest illumination. At the violet end of the spectrum, 
the heat was scarcely apparent. As the thermometer passed 
toward the red, the temperature SlOWlY increased, the maxi
mum appearing sometimes in the red, sometimes at a distance 
beyond the red, where no rays were visible. 

The inference which he drew from these observations was 
that the heating rays were separate and distinct from the 
luminous rays and of a lower refrangibility. By the use of 
photographic papers, it was subsequently ascertained that 
the chemical action of the sun ray appeared to be greater 
toward the violet end of the spectrum, the maximum pow
er apparently residing in the violet or ultra-violet radiations. 
Thus, as the rays of high refrangibility diminished in bril
liancy, they seemed to increase in chemical power, much as 
the rays of low refrangibility increased in hea�ing power 
with their lessened brightness. Hence arose the belief, 
which the scientific world has generally entertained of late 
years, that the solar radiation was triple in constitution, and 
!!O likewise the emanations from other self-luminous bodies. 
A favorite illustration of this view has been a cable woven 
of three strands, which were regarded as being separated by 
the prism into three independent yet slightly overlapping 
spectra: a visible spectrum culminating in the yellow; a heat 
spectrum at the red end and beyond the red; and a chemical 
sp<'ctrum chiefly in and beyond the violet. 

In the spectrum produced by a prism of flint glass and 
prisms of highly refracting gems, the greatest heat was 
found below the red; with a crown glass prism it was asso
ciated with the pale red; with a prism filled with alcohol it 
appeared in the orange; while a prism of water gathered the 
heat chiefly in the yellow. Yet in spite of the evident con
nection which these facts would seem to point out between 
the position of the heat spectrum, so called, and the nature 
of the prism employed, no attention was paid to the sugges
tion, made by Dr. Draper as early as 1844, that the phenom
ena observed must be due not r.o any inherent properLy of 
the sun ray but to the prism, which crowded tog"ther the 
rays of the red end of the spectrum and greatly dispersed 
those of the blue and violet portion. In other words, the 
red end of the spectrum is warmest as the earth is warmest 
at the equator, not because the heat rays tend chiefly to 
that region, but because a greater number of solar emana
tions fall upon a given area there. 

Perhaps the person who has been most influential in giv
ing currency to Herschel's error is Professor Tyndall. In 
the eighth of his classic lectures on " Heat, considered as a 
Mode of Motion," he illustrates the subject with characteris
tic force and felicity. U sing the thermo-electric apparatus 
devised by Melloni, he brings to bear upon the face of the 
pile the spectrum of electric light passed through a prism 
of bisulphide of carbon, and says: " I turn the handle and 
the slit gradually approaches the violet end of the spectrum; 
the violet liiht now falls upon the slit, but the needle does 
not move sensibly. I pass on to the indigo, the needle is 
still quiescent; the blue also shows no action. I pass on to 
the green, the needle barely stirs; now the yellow falls upon 
the slit; the motion of the needle is now, perhaps, for the 
first time visible to you; but the deflection is small, though 
I now expose the pile to the most luminous part of the spec
trum. I will now pass on to the orange, which is less lu
minous than the yellow, but you observe, though the light 
diminishes, the heat increases; the needle moves still farther. 
I pass on to the red, which is still less luminous than tI,e 
orange, and you see that I here obtain the greatest thermal 
pow!:r exhibited by any of the visible portions of the spec
trum. The appearance, however, of this burning red might 
lead you to suppose it natural for such a color to be hotter 
than any of the others. But now pay attention. I will cause 
my slit to pass entirely out of the spectrum, quite beyond 
the extreme red. Look to the galvanometer; the needle 
goes promptly up to the stops. So tbat we have here a heat 
spectrum which we cannot see, and whose thermal power is 
far greater than that of any visible part of the spectrum. In 
fact, the electric light with which we deal emits an infinity 
of rays which are converged by our lens, refracted by our 
prism, which form the prolongation of our spectrum, but 
which are utterly incompetent to excite the optic nerve to 
VISIon. It is the same with the sun." 

Subsequently Professor Tyndall, by means of a prism of 
rock salt, determined a heat curve in the region of the dark 
rays below the red, which, as he expresses it, .• suddenly 
shoots upwards in a steep and massive peak, a kind of Mat
terhorn of heat, which quite dwarfs by its magnitude the 
portion of the diagram which represented the visible radia
tion." The same teaching was represented in the American 
lectures, the" Matterhorn " diagram occupying page 148 of 
Appleton's edition of the lectures. These lectures, it will be 
remembered, were delivered many times among us during 
the winter of 1872-3. 

In the month of August, 1872, Dr. Draper published, in 
the leading scientific periodical of Great Britain, a memoir 
(a digest of which was shortly after given in the SCIENTIFIC 
AMERICAN) on the dilltribution of heat in the spectrum, in 
which he not only repeated his belief that the method em· 
ployed by Herschel and subsequent illvestigators must ne
cessarily lead to incorrect results. but furnished an over
whelming array of observations disproving them. As for 
Professor Tyndall's estimate of the proportions of heat on 
the two siaes of the" extreme red," he held that" they were 

valueless for lack of care in determining the point of divis
ion." The red light shades off gradually, so that it is almost 
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i.lll-ossible to tell where it really comea to an end. " A lin
e' � thermopile, such as is commonly used, is liable under 
these circumHtances to give deceptive results; and any error 
in its indications counts in a double manner; it not only di
minishes the value of one spectrum, but adds that diminu
tion to the value of the other." Thus an error of only two 
millimeter::! in estimating the position of the extreme red 
would have taken so much from the invisible and added it 
to the visible that the two would be brought to an equality; 
then the slightest turn of the screw, that carried the pile 
toward the dark l:!pace, would have given a preponderance to 
the visible. "It is obvious, therefore, that there cannot be 
certainty in such measures unless fixed lines are re80rted 
to as standard points. " 

This done, the destruction of Tyndall's position is com
plete. The optical center of the spectrum is the ray which, 
according to Angstrom's determinations, has the wave 
length of 5,768. Now if the rays on two sides of this line 
be brought to seperate foci and their thermal effects care
fully measurtd, it is obvious that any excess of heat at either 
end of the spectrum will be speedily detected. By an in
genious apFaratus described at length in the memoir, Dr. 
Draper did so compare the heating power of all the less re
l'ragible ray::! with that of all the more refrangible, using 
prisms of various material, and making some hundreds of 
observations on an unclouded sun. Taking 1 00 as the stand, 
ard for the heating power of the entire spectrum, the mean 
of four sets of measures, with a prism of rock salt, gave 53 
for the heat of the more refrangible region, and 47 for the 
less refrangible. Another series of three sets gave for the 
two regions 51 against 49. With a prism of flint glass, two 
series, one of ten sets of measures and the other of eight, 
gave respectively 49 to 51 and 52 to 48. Two series of the 
same number of experiments with a prism of bisulphide of 
carbon gave 52 to 48, and 49 to 51, respectively for the more 
refrltngible and the less refrangible rays. "\Vith a quartz 
prism, twenty-seven experiments gave 49 to 51; while an
other set of twelve gave 53 as the mean for the more refran
gible and 47 for the less. These are given as fair examples 
of results obtained by a multitude of experiments during sev
eral months, including winter and summer. 'fhe heating 
powers of the two halves of the spectrum show such clos8 
correspondence that we may safely follow Dr. Draper's lead 
and impute the differences to errors of experimentation. 

The second memoir on chemical action of the spectrum, 
published in December, 1872, proves even conclusively that 
every part of the spectrum, no matter what its refrangibil
ity may be, can produce _chemical changes: and that the 
"actinic curve," so-called, does not represent any peculiari
ties of the spectrum, but simply the habitudes of certain 
compounds of silver. As a logical consequ6nce, the SUPl'osed 
triple constitution of the sun ray must be dropped among 
the myriad other dead delusions ',hat mark the onward course 
of Science, as the skulls of perished camels mark the course 
of a caravan. There is in the sun ray neither light nor heat 
nor chemical power, as such, but simply vibrations, which, 
when stopped, may manifest themselves in one or other or 
all of these phases of phenomena according to the nature of 
the extinguishing substance, "The evolution of heat, the 
sensation of light, the production of chemical ch!l.ngeR, are 
merely effects, manifestations of the motions imparted to 
ponderable atoms." 

It was a matter of surprise to many that, during his lec
tures here, Professor Tyndall did not so much as mention 
these important researches, not even to question the just
ness of Dr. Draper's conclusions. It is perhaps still more 
surprising that he has since as carefully refrained from pub
licly discussing them, yet still continues to teach the old 
doctrine. 

It would be asking too much, perhaps, to expect Professor 
Tyndall to reconsider his subject in the face of the numer
ous and imperative engagements, that had been made for 
him here, but surely time enough hns since elapsed to allow 
him to do so. The omission of any reference to Dr. Draper's 
later work, even in a foot note in the edition of the lectures 
published by the Appletons, might be excused for the same 
reason. But what can we think, when the English reprint re
tains the old tea.chings without the suggestion of a doubt in 
regard to their correctness? 'fo put it in the mildest form,it 
places Professor Tyndall in a slightly equivocal position for 
one who boasts himself an unprejudiced seeker after truth, 
for the truth's sake. 

It is reported that, when his attention was called to Dr. 
Draper's researches, Professor Tyndall-repeating his favor
ite Alpine figure-. aid that his investigations had raised 
8uch a Matterhorn of heat at the red end of the spectrum 
that it was impossible to get over it, short of a year at least. 
'1 he year has passed; is there still a Matterhorn of pride to 
be surmounted·/ 

-----------�.� .. � ... ------------

WHITWORTH STEEL. 

Sir Joseph Whitworth has recently published a valuable 
work, in which he gives an exhaustiv" ac�ount of his method 
of casting and rifling uteel guns. It will be remembered 
that,some time ago,we pilblished an account of the remarka
ble performances of the nine pounder cannon of the above 
inventor, and also referred to the crucial test caused by the 
explosion of lt Ib8. of powder in a cylinder of fluid com. 
pressed steel, in which no other opening was left save that 
of the vent. The cyliuder was a copy of the breech of the 
nine pounder gun, and it was estimated that the strain wouU 
be six times greater t han if the shot were allowed to leave 
the piece. The projectile was screwed in, and the charge 
fired. Although all the gas escaped through the vent,which 
was thereby enlarged from one to two tenths of an inch, no 

Jdmtifi' �\1Um,aU. 
alt&ration could be detected in the external or internal di
mensions of the cylinder. 

In explaining the nature of hi:; steel, the author states 
that it is impossible to cast a large gun of highly calbon
ized steel that can be reiied upon as perfectly sound. With 
a limall amount of carbon in its compoHitioll, however, the 
metal becomes �o ductile that it will elongate lInder pres
sure from 30 to 50 per cent before breaking, and then will 
not tly in pieces, but only bulge and tear. To obviate the 
defect of honeycombing in steel of this description, recoursc 
was had to extreme pressure upon the metal while in a fluid 
state, equal in some cases to twent.y tuns per square inch. 
As a measnre of the quantity of air expelled by this proce8� 
and the constq llent improvement in density aud soundneSd, 
it is lltated that, within five minutes aft�r the application of 
pres�ure, the fluid column will be shortened b) an inch and a 
half per foot of length; and drawing out an·l forging de
velopes,in a still higher degree, the strength of the material. 
It is cast in hollow cylinders, for reasons connected with 
rapid cooling and the more complete exclusion of air, Ilnd 
is manufactured in thirteen qualities,ranging from a tensile 
strength of 40 tUllS per square inch to one of 72 tuns, the 
ductility at the two extremes being respectively 3.2 and 14 
per cent. 

The invention is of the highest importance, not only in its 
application to weapons of war, but to the more useful im
plements of peace. For steam boilers and railroad axles, it 
would seem that steel of such extreme strength must be in
valuable. 

-----------�.H ...... . __________ _ 

A PAPER AND GLASS DEBATE. 

A correspondent sends us a couple of interesting questions, 
which, he informs u�, are to be the subject of a debate, re
lating to the merits of paper and glass. The first is: "Pro
viding we had no paper, what other substances may be men
tioned that would take its place·I" and the second, " Provid
ing we had no gla�s, what are its pos�ible substitutes?" Of 
course the idea is to bring out, in the present connection, not 
names of substances whi.:h may be advantageously used in
stead of the above named almost iudispensable materiale,but 
of such aa we probably would employ (and of many of which 
in fact our ancestors did avail themselve�) did glass or paper 
ceaae to exist or become unattainable. The case is imaginary 
but leads to much instructive thought. 

In lieu of glasa, we can find materials suitable for window 
pllnes, for drinking vessels, aud in some cases el-en superior 
to it for small lens�s, but nothing that combines all its pro
perties, or is capable of its ready manipulation into deoired 
forms. For windowp, perhaps the best substanc6 other than 
glass is dmple mica, which may be readily split from the 
rock in thin translucent sheets It is now used for doors of 
stoves, to prottct paper shades around gas lights, and in 
other common employments. The Homans filled their win
dows with ll/pis specul1lrilr, a fossil of the class of micn, which 
is readily cloven into thin smooth laminte. The same sub
stance is found in the Islnml of Cyprus, in masses a foot in 
breadth and three inches in thickness. It is used for the 
construction of hot houses, and for the protection of delicate 
plants. Cp to the present day it is also much employed in 
Hus�ia, in place of glass for windows. 

Horn cut into �l.teets is still used for lanterns, and for 
drinking vessels, and, if made suffici"ntly thin, would an
swer for illuminating purposes. Oiled linen or other fabric, 
similar to that now used by draftsmen for tracing, would 
also be available, and so would very delicate sheets of india 
rubber. Skins, prepared like parchment or vellum, would 
be translucent though not transparent. ltillatin, however, 
might be treated with bichromate of potash so as to be in
soluble, and if it would stand the weather would give quite 
clear window lights. Collodion films, we should imagine, if 
made thick enou;;h, could also be used for the purpose, as 
also animal membrane. 

In addition of mica, the mineral kingdom offers a variety 
of substances. There is the Brazilian pebble, a species of 
quartz, now used ill an immen5e extent for spectaclt's and 
other lenses. "Ve have seen perfect spheres of this mate
rial three inches in diameter, without a �ingle speck or flaw 
to blemish its'complete transparency. Rock crystal and other 
varieties of quartz might also be emlloyed, if mtonns could 
devised to cut them properly; so could plates of selenite. of 
thin alabaster,or even of rock salt, though the latter would 
not be very durable. Some shells are sufficiently thin to be 
translucent, and ivory could be made into plates haviog the 
same property. .\.mber would be transparent enollgh but 
difficult to obtain while,like ivory it would be rather CI)dtly. 
Large leaves of trees, if chemically treated, might have their 
texture preserved and sen'e to cOI'er windows if other Dleans 
failed; or if the dwelling were located in polar latitudes, 
one might follow the example of the Ee<}uimaux and use 
blocks of clear ice. 

In recalling tmbstitutes for paper, many of the materials, 
suggested in place of glass owing to their translucency,would, 
from their flexible nature, answer even more suitably for 
writing purposes. Such is evidently the case with parch
ment, membrane, cloth, horn, rubber, collodion, or gel�tin 
sheets. We might go back to graven tablets, like t!le Moa
bite stone, or write with the stylus upon wax, as did the an
cients; in fact, there are numberless modes of inscribing our 
thoughts on solid subdtance�. But paper has a multitude of 
other uses, especially in these days of paper clothing, paper 
furniture, paper churches, and paper money. Hence mate
rials are needed with more of its attributes than simply its 
Ilse as Ii vehicle for the dissemination of our ideas. The eame 
source of snpply,open thousands of years ago,is still at hand, 
for the papyrus tree flourishes yet in Egypt and Sicily. The 
bark of the common white birch may also be employed; or 

by ingenious machines we can cut shavings of fine grained 
wood to serve in place of hangings fer our walls. Sheets 
of metal,rolled to almost infinite attenuation,would,howlover, 
probably form the most favored substitute. About two years 
ago the Upper Forest Tin Works, in Wales, rolled the most 
delicate sheet of iron ever made. The metal was worked in 
a finery with charcoal and the usual blast, then forged into a 
bar, and finally passed through the tin rolling mills. When 
finished, the sheet was 10 inches by 5! inches in dimensions 
or 55 inches in surface,and weighed but 20 grains. It would 
require 4,800 such layers to make up a mass one inch in 
thickness. Letters have been sent across the Atlantic on 
iron thinner than ordinary paper,and nearly as light. Steel, 
iron, and copper could thus be pressed into service; and 
where flexibility was necessary, probably alloys could be 
made to answer the purpose. 

------------�.H .• � .•• __________ __ 

SCIE1'lTU'IC AND PRACTICAL INFORlilATION. 

A TEST OF TllE AUTOMATIC TELEGRAPll. 

A public test of the automatic �ystem of telegraphy re
cently took place on a single wire between this city and 
Washington. The matter transmitted was the President's 
late mesbage, with the Spanish protocol attached, number
ing 11,1 30 words, it having been selecttd in consequence of 
the declaration that its transmission over eight wires by the 
Western Union Company, on December 2, 1873, was a fact 
unparalleled in telegraphy. 

Th& President of the Automatic Telegraph Company sub
mits a report, which is corroborated by the testimonials of 
various well known gentlemen who witnessed the trial, to 
the effect that the entire document was copied complete in 
New York in 58 minutes from the time of the beginnin g of 
the sending in Washington. Ten perforators, thirteen copy
ists, and two Morse operators were employed, as against 
sixteen expert Morse operators by the Westelll Union pf'ople. 
The average pay of perforators and copy if 's is $40 per 
month; of operators,$100. 

A NEW .\COUSTIC I'YROMETER. 

It will be remembered that,some time ago, we gave an ac
count of an acoustic pyrometer, devised by Professor Mayer, 
of the Stevens Institute. The principle on which the instru
ment is based is the variation of the length of a sonorous 
wave in air,when the temperature of the latter is changed. 

�Ir. Chautard states,in Lea MondeR, that in his opinion the 
method proposed by Dr. Mayer is difficult in application , and 
he suggests the following arrangement ns more suitable for 
practical requirements: 

The sound is produced by the aid of an organ tube, Ut 4. 
for example, disposed with reference to a resonator which is 
put in relation with the two branches of a Konig improved 
interference apparatu�. To the movable branch i3 attached 
a long tube of copi-er, which enters the furnace or olher lo
cality, the temperature of which it is desired to determine. 
This tube returns on itself and communicates with a "mall 
manometric capsule. The fixed branch of the apparat.us is 
terminated by another capsule, which, like the fir�t, is in re
lation with the same source of heat. The auangement is 
completed by a revolving mirror, in Which the state of the 
flame is seen. 

Thus disposed, if the pipes which separate the resonator 
from the capsules each contain an equal number of half waye 
lengths, the flame will be edentulated; in the contrary cabe, 
the indentations will diminish,and this as much more as the 
difference of length of the tubes is mOle nearly €qual to an 
untqual number of half wave lengths. In the latter event, 
the fiame takes,in the mirror, the aspect of a ribbon; lind by 
noting the changes in its appearance the calorific btate of the 
air in the tube in the furnace is determined. If the tem
perature is elevated, the length of wave augments, and a 
clearly ,Ie fined interference is sho wn by the flame in thtt mir
ror. If,during the continuance of the el'periment, the mova
ble tube be gradually elongated, it will be ea�y to bring the 
flame back to its primitive state, that is, to cause the inden
tations to re-appear. Then, by the aid of a scale previously 
determined and empirically translated ioto thermometric 
degrees, the degree of temperature in the tube can be easily 
noted. 

------------�.H .• � .•• __________ __ 

TO NEW SUBSCRIBERS. 

All subscriptions to the SCIENTIFIC AMERICAN will be 
commenced with the year, unless persons, at the time of re
mitting, request to the contrary. Nearly all subscribers 
preserve their numbers for binding; and in most cases where 
subscriptions are received during the first quarter of the 
yt'ar, if the back numbers are not sent, they are subsfq uently 
ordered. To save both the subscribers and ourselves trouble, 
the back numbers from January 1 will be forward€d, unless 
we are advised to the contrary. This course will be pur
sued till April 1, after which date tbe paper will be sent 
from the time of receipt of remittance; but subscription. 
may commence at any time, at the request of the subscriber, 
The above regulation applies only to those who give no in
structions, at the time of remitting, as to when they de· 
sire to commence. 

------------4.� . • � .•• __________ ___ 
G. D. says: "I think there is a great deal of hUllibug 

about the Troy chainruakers, in the paragraph from the Troy 
Times. Any good smith can make chain, and England is full 
of them; they would be glad to Iret one half of the wages 
mentioned. " 

------------4.� .• · � .• ___________ __ 
A CORRESPONDENT, O. A. 0., reports that in Sebastopol, 

Cal. , from November 1, 1873, to January 14, 1874, the enor
mous quantity of 33 inches of water fell, in the form of rain 
and snow, 
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IMPROVED MOVABLE TEETH FOR SAWS. 

The novelty of this invention consist s, first, in punching 
out only the central part of the lower half of the circnlar 
shanks, then lIutting off t he remaining segment at d ;  it is 
thus renaered elastic, and may be sprung laterally, so that 
the V on the inner edge of the socket may enter into the 
corresponding groove cut in the pdge of the shank, as shown 
in the tooth at the left hand of the engraving. It will be 
seen that, if the said tooth were turned in the di rection to 
elevate the point, the circular shank would be rolled out of 
the socket, the butt. of the tooth, c, passing to the opposite 
side of the plate ; also, Wf're the point turned down so that 
the butt, c,  would pass the 
shoulder, a, then the butt, 

, timtific �mmtJtt. 
sold throll ",hout the country as non-explosive oils, but which 
r�al1y wel'" very dangerous, and of course a fraud on the 
public. A curious record of nostrums is also to be found 
among recent English patents ; and among a list of seven of 
these mixtures, the following are . specimens of ingredients 
to be added, to prevent explosion : Cascarilla bark, Iceland 
moss. alkanet root, camphor, potatoes, s ul phur, iron rust, 
gum olibanum, sal soda, and onions. These articles are 
added in very small amounts to very large quantities of 
gasoline or naphtha. 

It is hardly needful to re mark that they merely act as im
purities, and d isguise the odor of the burning fluid. while of 

_ __ --- --- - - -- -f--�--�� 
e, would spring into line 
with the plate ; then the 
tooth must be struck on the 
back, at b, light succe�sive 
blows with a hammer, un
til the shoulders meet. To 
remove a t00th from or to 
insert it into a socket, the 
corresponding movements 
must, of course, be made ; 
and to effect the object, a 
common hammer only is 
required. The shanks are 
milled to the size of the 
sockets and given a spring 
temper ; the tooth is next 
laid on an anyil and struck 
with a hammer on the side 
and near the inner ci rele, 
so as to open the space 
where it has been cut, at 
d, and make the shank 
larger than the socket. 
'I'he segment or spring of 

--- - - - � - - - - - - - - - - - - - - - - - -
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the shank is left j ust strong 
enough to cause the necedsary friction to hold the tooth 
firmly in position, and it readily conforms to the size of the 
socket, always making a perfect fit when turned into place. 

Some of the advantages claimed for this new mode of con · 
struction are : A more perfect interchange of teeth ; being so 
strong and stiff, the saw will be the same in every respect as a 
saw with solid teeth : and the saws afford twice as much stock 
for wear, as those heretofore made, and are said to be fifty 
per cent cheaper to the consumer. 

Patentad in the United S tates and Canada through the 
Scientific American Patent Agency, by W. P. Miller. 

For further particulars address R. Hoe & Co. , 29 and 31 
Gold street, New York city. 

-------------•• � . �' 4.�--------__ _ 
HILF ' S  IRON PERMANENT WAY , 

'Ve extract from Engineering the annexed i llustrations of  
a system of iron permanent way, recently designed and in .  
troduced on the Nassau S tate Railway, in Germany. by  Mr. 
Hilf. About 65 miles of line have been laid, and we un
derstand that the cost of maintenance has been scarcely one 
third of that for ordinary permanent way. The invention 
consists in iron longitudinal sleepers to which the rails are 
secured, the gage being maintained by the bolts passing 
through the web of rails . The latter, Rhown in section in 
our engravings, are of BessAmer st�el, and for the Nassau 
railways were made in lengths of 19 feet 
81- inches each, weighing 48 Ibs. to the 
yard. 

The mode of fastening rails and sleepers 
is clearly rep�esented in Fig. 1 .  T h e  for
mer are notched only at the ends and are 
secured by a bolt, a ,  placed on one side to 
avoid longitudinal displacement. b is the 
tie rod, two of which per length of rail are 
used. The entire structure weighs 2B2 '()4 
Ibs. per yard, and its entire cost. in Eu
rope, is estimated at about $7. 50 per �imi
lar distance. In Fig. 2 is represented the ' 
drainage adopted in connection with the 
system. A peculiar arrangement of Bwitch 
is employed, the characteri stic of which is 
that the center is not between the two lines 
of ra.ils, but within the line, so that two 
frogs are saved. 

The combination is such that a train may 
pass from one line to the other in eith e r  
direction, or, b y  another setting o f  the points, may remain on 
the saUle rails .  

------------_.�t • •  �.------------
on Note .. , 

Apropo8 of oil, especially petroleum, the following facts 
gleaned from the pages of the National Oil Journal,are quite 
novel and of considerable interest : 

There have been several articles going the rounds of the 
press, strongly recommending, to farmers and others, the 
use of crude petroleum as a cure for the grub or borer. It 
is suggested to apply the oil with a brush to the trunk or 
bark of a tree. To this our contempor'lry registers a very 
strong objection ; and while admitting that petroleum is 
useful for burns, scalds. corns, sore throat, consumption, 
fleas, bed bugs, and as a cockroach exterminator, he remarks 
that there is a point where the utility of the pro ·luct ends, 
and that is j ust before it is  rubbed on fruit trees. The editor 
has tried it ,and finds that every lell.f is killed in a single day. 
while there is little doubt but that the same result would 
follow the application to the bark. 

Some time since , we referred to a number of compound s 
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course the chances of explosion are not in the least dimin
ishp-d. No oil, which at low temperature will give off the 
vapor which, mixing with a proper proportion of air, causes 
explosion, is safe, no matter how much sulphur, potat.oes, 
or other useless matter be added. 

As an exemplification of t.he sudden rise and equally abrnpt 
fall of some of thp. towne, or rather cities, which sprung up 
in the oil regions when the petroleum fever agitated the 
country, our contemporary says (on the authority of another 
journal that we never heard of) that the famous and at one 
time popular hotel, the Danforth House, Pithole City, which 
cost twenty-eight thousand dollars, was sold recently for a 
ten dollar note, and the furniture, which cost three thousand 
dollars, brought less than ninety. Within one month from 
the completion of the first house, Pithole city had an eighty 
thousand dollar hotel. In two months she had a daily 
paper, an.d a fast one i(was too. In three months she had a 
theater. That theatre went to Pleasantville, thence to 
Lawrenceburg, thence to Parker's Landing, thence to where 
the woodbine twinetll , in the second great fire at the landing 
last winter. In four months she had another theater and 
an acad emy of music. In five months she ha. her celebrated 
mud fire extinguisher, a curiou5 invention for throwing mud. 
In six months she had seventy. four hotels and boarding 
houses . where the snb2titute for water was di �pen Ked. In 

Fig. l ,--HILF'S IRON PERMANENT WAY. 

seven months the Miller farm pipe line was completed, 
which eyent threw fou l'  thousand men and two thousand 
horses out of employment, and Pithole city had reached the 
zenith of her glory. She had at that time fifteen thousand 
inhabitants, elaborate water works, and all the paraphprnaiia 
of a city government. She has now no theater, no hotel, no 
telegraph office (the telegraph office was closed for time and 

Fig. 2.  

eternity last week). and but nine families out of all that mul
titude. The Pithole and Oleopolis Railroad runs but one 
train of one car a day, and that only to hold the charter. 

In the way of statistics, we note that the total quantity of 
petroleum, exported froDl the United States in 1 873, reached 
236,899,223 gallons, showing an increase from 80,000,000 to 
95,000,000 gallons over the three preceding years ; also that 
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the average daily product of the Pennsylvania oil regions, 
from the discovery o f  petroleum to November 1 , 1 873, was 
10, 753 barrels, and the total aggregate for that period 13 ,385, ' 
589 barrels. 

------------_.� .• �.4.-------------
Dental Alnalga m ", .  

It is the general practice to combine t he alloy with un ., X 
cess o f  mercury, afterwards squeezing out the surplus mel' ·  
cury with the fingers or a pair o f  pliers. 

As it is impossible to get rid of the mercury by this opera· 
tion, since about twice the necessary quantity rellluin�, l"av· 
ing the amalgam hard and unworkable, tlw only proper 

course is to use the exact 

- .. - - - �  - ... .. _ --"'----- . 
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proportion necessary to the 
combination. Should a sur· 
plus of mercury at auy time 
be found on the surface of 
an amalgam filling, when 
the packing is  finished, it 
can be tolerably well ab o 
sorbed by slices of crystal 
gold, cut thin with a r,-zor 
and laid upon the dry sur· 
face of the filling, un ril  
ttey are white with the 
mercury, when they are reo 
moved. 

Now, if chemically pure 
silver and tin boo combini'd 
in atomic proportions, sil ver 
108, tin 1 1 8 ,  twenty-four 
grains of the clean filing� ,  
mixed with seven grains of 
mercury, will res ult in a 
powder, adhesive under 
pressure, which will not 
dissolve in alcohol, and 
therefore needs no washing, 
and which will weld up a� 

solid as a coin. Tllis is a true amalgam, containing no free mer· 
cury, in fact there is great difficulty in separating a trace of 
mercury below a red heat. But,  of course, i t  is impossible 
to use a powder in the majority of cases. 

But there is a filling which it is  practicable to use in almost 
all circumstances, namely, the ordinary silver and tin amal 
gam mentioned above, with the addition of ten pe .. cent of 
fine gold and sufficient platinum to insure rapid setting. If 
to twelve grains of aUoy four or five grains of mercury he 

added. and the resulting compound be carefully packed, with
out washing, into the cavity, little by little, with Hmall 
points, warmed, if necessary, and finished up by rppeated 
burnishing, the result will be a more perfect filling than can 
be procured by ordinary lUean�, and that, too, with a com 
pound containing little or n o  free mercury.--Den t1tl jlfi.�cel
lany. 

--------------.� .• � . .. -------------
Idlelle ..... , 

Many young people think that an idle life must be a plea
sant one ; but there are none who enjoy so little, and are 
such burdens to themsel ves, as those who have nothing to 
do. Those who are obliged to work hard all day enjoy their 
short periods of rest and recreation so much, that they are 
apt to think if their whole lives w ere spent in rest and re
creation, it would be the most pleasant of all. Bnt this is a 

sad mistake, as they would soon find out i f  
they made a trial of the life they think so 
agreeable. One who is never bnsy can 
nAVel' enjoy rest ; for rest implies It reIi .. f 
from previous labor ; and if our whole 
time were spent in amusing ourselves, we 
should find it more wearisome thau the 
hardest day's work. Hecreation is only 
valuable as it unbends us ; the idle can 
know nothing of it. Many people lea \"e off 
business and settle down to  a life of en
joyment ; but  they generally find that tl".,y 
are not nearly so happy as they were bl'-. 
fore. and they are often glad to retnrll to 
their old occupations to escape the mi�eries 
of indolence.-llaald of Jlealtlt . 

. _ -
'V bere to B u y  Sl)Ortin::; '.i'a c k J c ,  

Mr.  Walter C. Hodgkiss, late of ('ooper, 
Harris, and Hodgkiss, of this city, a firm 
noted for its sale of guns, revolvers, and 

articles for sportsmen's use, has recently withdrawn fram 
t.hat concern, and assumed business on his own accouut, 
at No. 7 Warren street, New York. Mr. Hodgkiss offers 
an exceptionally excellent assortment of the goods above 
named, and we would suggest the inspection of his stock, 
to all desirous of supplying themselves with the 1111we8t and 
best improvements in hunting implements and supplies. 

--------------.� . .  �, .. -------------
J. E. E. , of Pa. , writes to say that recently, in a church at 

Alleghany City, Pa" a crown ed congregll.tion were warned by 
the pastor that the services could not be continup.d, and the�' 
retired quietly and in good order. The church was on fire in 
the roof ; and had it not been for the presence of mind of tl, ,, 
minister, and of the sexton who discovered the fire, the con· 
sequences might have been terribly fatal. Such self·com 
mand deserves the highest commendation. 

--------------.� .. � . .. -------------
Mr. H. Orosby writes to point out that the easiest way to 

describe a heptagon in a circle is to take half the chord of the 
arc of 120° , which is equal to a side of the required figure. 
This is correct, and will be of pract ical use. 
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PIPE CUT TING AND THREADING MACHINE. 

The slow and tedious process of cutting and threaning 
wrought iron pipe with the tools now used, together with 
the great waste of material and the imperfect work pro
duced (except with expensive and cumbersome mach:nes) . 
have long beeu causes of complaint among steam and gas 
fitter�. 

Our iI l lls tration represents a machine claimed to have the 
S".t UW capacity as more costly stationary machines, with the 
gredt ad vantage of compactness and portability, weighing 
hut one hundred ponnds, oc-
cupying a space of 15x17 inch-
es only , and so constructed 
th at a boy can thread, cut, or 
make n i pples from pipe, as 
large as 2 i lll;l ,es diameter, 
with perfect ease. 

Fig. 1 shows the machine as 
li tt� d for hand power, motion 
being transmitted to the seve· 
ral parts hy means of gearing, 
as shown ; while on the e x ·  
treme left  is seen the pipe ,  A ,  
held stationary by the adjust
ahle j a WB of the pipe vise, B. 

Fig. 2 shows the reverse of 
the, side shown in Fig. 1 .  The 
pipe is held stationary in H e  
vise, and passes through the 
een ter 0 f gear, A, the rotary 
motion of  whidl is imparted 
to the die held in the die box , 
B, by means uf the studs or 
guide�,  C C .  upon which the 
die hox freely slides forward 
as the die passes upon the 
pipe. 

"When cntting pipe, the tonI 
po:;t, with the cutter, D ,  has 
!tntomatic feed, cutting ends 
of pipe �q uare and smooth. 

1 cimtific �tUmcau. 
ends, are secured metallic nuts, D, into which the threads of 
rod ,  A, fit. 

In using this invention, when the sheathing planks are 
placed upright, cross boards are set at suitahle distances apart 
for the hlocks, C, to rest against. The inventor adds that 
his adj ustahle hraces permit of excavations being made hy 
first sinking a hole for the width of one sheathing board. 
Against each side of the trench ", plank is placed horizontal 
ly and supported by a suitable number of hraces .  Then the 
excavation continues down for the width of another board 

Wherever �team, gas , or 
wat�r pi pes are used, this mao PIPE f CUTTING AND THREADING : MACHINE. 
�l l iDt" it is e1aimed , will be 
found of great value, especially upon steamships and in 
places where economy in space and portahili ty are desirable. 

Perhaps we can lay before our readers no better testimo
nial as to the llleritti of the deyice than the opinion expressed 
regarding it in an official report hy Chief Engin(ler Edward 
Fithian , U. S .N. That oUicer says that, in making repairs, 
etc. , on shipboard , the invention would prove a useful and 
economical tool, as it can readily be set up anywhere, and 
th us perform a large amount of work which otherwise 
would haye to be taken ashore, to a shop. The re port says 
that it operates with the greatest ease, its capacity is fully 
1''1 nal to that of three men under the old method, and al'Y 
threading possible with an ordinary die stock is done hy 
i t ,  hesideR other work. Chief Engineer.Fithian recommends 
the tool " without hesitation. "  

Patented April 27, l S(i!). and September 30, 1 8 73. For fur
ther particulars, address the Chase Manufacturing Company, 
1 20 Front street , New York city. 

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

IMPROVED TRENCH BRACES. 

Jl r.  Samuel O.  McKiernan, of Paterson, N. J . , bas paten
ted , December 2, 1 873, through the Scientific American Pa-

and the same operation ahove noted is repeated, and so on 
until the desired depth is reached. In filling up. the lower 
hoard upon each side is first removed, and the earth throwu 
in , and thus for each plank in turn from the bottom up
wards. 

-----------_.--4 • .-..... ---______ _ 
Natro-MetallurI!:Y . 

'fhe various processes of refining lead, employed at the 
present day. canse, in cases where the metal is impUl e, con · 
siderable waste, and necessitate the reduction of an enormous 
quantity of oxide, to which they are hesides inadequate for 
the removal of certain foreign metalB. A new plan which 
has recently heen devised by MM . Payen and Roux, of Mar
seilles, France,allows the complete refining of any argentifer
ous lead without the formation of oxides of lead,and has, ac ·  
cording to the Clt1·oniquc de l 'indu.strie, the particular advan
tage of permitting the collection of all fo reign metal� ,  of 
which the value may be worth considering. The process 
is founded on the property which a bath of caustic hydrated 
melted alkali possesses in dissolving or at least oxidizing 
successively all the metals except three, by drawing them 
into a soluble scoria, in a state of igneous fusion. 1'he three 
exceptions are lead, silver, and golu. The metals united 
with the lead are, one after the other, removed by melttd 
soda, the action of the bath heing maintained first by a jet of 
steam, designed to restore constantly the water of th e hy
drate from which the metals gain oxygen, and urged, accord" 
ing as the metals are in a less degree oxidizable, either l,y a 
blast {If air, or, finally, by carefully meas ured additions 0 1  
nitrate o f  soda. 

The theory of the reaction is as follows : By simple �olu· 
tion in water, soda ahandons all the oxides which it holds in 
solution or E uspension,and is evaporated and dried for use 

"
in 

the operation , almost without los8. The metals oxidize in 
the melted alkaline bath in the order of their affinity for 
oxygen , an ord er modified, however : 1, by their particular 
affinity for soda : 2, hy the action of affi nity exercised hy the 
largest mass present. Thus tin and the metals of platinum, 
although mnch less oxidizahle than lead or copper, are at
tacked very rapidly, and before th e latter in the soda bath ,by 
reason of their proper.sity to act a� electro-negative elements .  
Hecce also, in an alloy very rich in lead, the copper oxidizeR 
first. 

Another phenomenon of not less importance i s  th8t the 
solutions of the oxides in the soda bath act chemically in pre
sence of the reagents exactly as do the metallic salts dis ·  
solved i n  water. I t  i s  thus i n  this igneous solution : All 
the metals are precipitated,one after the other, in the inver�e 
order of their soluhility ; and in the direct order, they pre
serve each other from oxidation. In this respect, even in8o
luble reducing agents, such as charcoal, may he employed in 

tent Agency, a novel arrangement of adjustable braces for the bath. 
s upporting the sheathing of sewer trenches and similar ex - The principal applications in the process are its adaptation, 
�avat;ons. The construction of the device will he readily not only to the refining of lead and the extraction of silver by 
understood from the sectional view in the foreground of the the zinc process from lead and argentiferous scoria, but the 
accompanying engraving. purification of argentiferous copper and old complex alloys ; 

There ia a rod, A, having a right hand screw thread formed the treatment of ores of platinum, gold , silver, etc. , of ores 
upon one end, and a left hand screw thread upon the other. of chromium, etc. 
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and sulphur), hard Spanish lead, and other forms of the me
tal containing large quantities of foreign substances, have 
heen su�cessfuny treated. A company has been formed for 
the fusion of ores, separation of metals, and then refining hy 
the processes of natro-metallurgy. 

-------------.� .•. � ... -------------
Hot Bed ... 

Prepare materials at once, consisting of cleanly collected 
leaves, and rank, hut well moistened, stable litter, for the 
construction of theHe. In making a hot bed, have a good 

wide foundation marked by in
serting some strong stakes in  the 
corners, for by these stakes the 
plumh, and hight of the heds ,  
too, can he  determined. The 
foundation should consist of  a 
layer of hrush wood, over which 
asparagus,  bean , and pea haulm 
should he placed, and ferment
ing material placed over that , 
being careful to make it firm hy 
heating with the fork in prefer
ence to much trampling, an d 
leaving space on either side of 
the frames for the convenience 
of linings. One made  immedi 
ately o f  equal parts o f  stahle 
l itter and leaveR, will be fuund 
useful for starti ng a tew early 
gloxinias , caladiums, achimencs, 
and roots of  lilillln aurat /l m ; 
also for cuttings of different 
kinds ; and it will afterwards he 
useful for the rai sing of  various 
kinds of seeds. Throw into a 
heap a mixture of two or three 
parts of leaves and one of litter, 
and turn it once or twire, apply
ing some manure water if dry ; 
the material may also he used for 
another bed in February. Be· 
sides the hot beds nece� sary for 
bringing plants into flower, sey
eral are req uired for vegetable 

forcing, especially where there are few hot-water-heated 
structures. In April and the two following months, these 
heds will be useful for soft-wooded greenhonse plants, such 
as bajsam�, cockscombs, some annuals, and various odds and 
ends. In others, cucumbers, chilies, etc. , may he grown ; 
and those not required can he removed and used as manure, 
or turned for forming a compost for the potting bench . Their 
size must he in proportion to the amount and continuity of 
heat they are required to produce. If for starting stove 
plants on, t hey may be huilt as high as 5 feet ; hut if for 
growing potatOES, carrots, radishes, and other vegetahles, 3 
feet will he found sufficient. They sink considerahly after 
heing built ; and when the heat hegins to fail, the hest way 
of recrniting it is hy adding fresh linings around the frames. 

- .-. -
ON THE PURIFICATION OF MERCURY. 

BY PROFESSOR ALBERT R .  LEEDS. 

In investigations carried on in physical laboratories, and 
in the volumetric analysis of gases, a large quantity of mer
cury is cmployed ; and as it is very readily contaminated, a 
meth(ld fllr its rapid and convenient purification is important. 

Such a method must provide for the removal of the thre· 
kinds of impurities which are usually present : First, foe 
reign metal�, especially lead, zinc, and tin ; secondly, com
mon dirt and dust ; and thirdly, water or other liquids. 

To the center of this rod is rigidly attached a block, B, in Since March last,the inventors have constructed a plant and 
which holes are made to receive a lever by which the device I have carried on the process at Marseilles ; and we learn 
i8 turned. T wo blocks of wood, C, are perforated longitu- that the hard leads of Greece (containing 2i per cent antimony 
<:lina!ly to l'""ceive the rod ,  A ;  and in these, near their inner 1 per cent arsenic, -! per cent copper,and 1 to 2 per cent iron 

The most convenient device hitherto employed was a long 
glass tuhe, into which the mercury was poured through a 
paper funnel, the funnel having a pin hole at the bottom, 
and serving to retain the dirt and dust. The tube was part
ly filled with dilute nitric acid. and was provided with a 
stop cock below, or with a bent tube, so that a short column 
of mercury might balance a long column of acid. 
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The device herein recommended consists of a glass fun

nel, A, capable of holding five or ten pounds of mercury, 

the tube of which is cut off at a point j ust belo w the stopper 

of the bottle , B. Cotton wool is j ammed into the tube until 
it fills up the neck, and bulges out at the bottom o f  the fun

nel. A short glass tu be bent at right angles passes likew ise 

through the india rubber stopper of the bottle and is con · 
nected with a water air pump . The bottle is t wo thirds filled 

with dilute nitric acid (one ?art o f acid and four or five parts 
of water). The impure mercury poured into the funnel ,  A, 
is drawn through the cotton plug in a multitude of streams, 
and passes as a fine rain through the acid below. The fo · 
reign metals, if not in too large quantities, are removed by 
sol ution in the acid , and the p ure mercury collects below. It 
is then run off through the stop cock into a second fun nel, 

C ;  and , after being t horoughly dried by suction through an
other plug of cotton wool, it is caught and preserved in the 
bottle, D. A short time suffices for the almost automati c 
purification of a large quan tity of mercury. 

I::!tevens Institute of Technology, February,  1874. 

The Princi pl e  .. of Ventil atio n .  

To the Editor of the &ientijir American : 
t:'nless I greatly mistake the intelligence and disposi

tion of the average American , his " scientific " representative 
will be deluged wi th articles protesting agai nst the crudp 
notions contained in the art icle coming from " th e  land 0' 

cake.� , "  entitled " The Ventilation o f  the Un ited States 
Se nate C hamber . " I purposely ignore the special subj ect 
of his article, the senate ch amber, and heg leave to refer 
very briefly to some of the most untenable of his gen eral 
assertions .  

He boldly asserts that " the whole secret of \"enti lation 
consi'lts " in providing " an entrance for fresh air below and 
an exit for foul air abo ve," and bases thiH erroneous idea 
upon the false assumption that " foul air," mak ing no dis · 
tiuctions, " ascen ds and accumulates at the ceiling " only . 

He also says : " If our 1,an8, like the ancient Gre('k houses, 
were without roofs, ventilation wou l d  cause no thought, " 
for " the fo ul air from our l ungs an d  bodies would ascend 
righ t into the air, and a fresh supply would come down to 
us through the same opening. 

,
. 

As a simple and plain refutation of his statement regard 
ing the tendency of foul ai r to " accumulate at the ceiling," 
I would refer him to the familiar experiment of placing a 
bit of lighted c.andle at the hottom of a tall glass j ar wit.h 

open top. II", will find , upon exhauHti ng the lungs into the 
bottom of the j ar, by means o f  a tube, that the light. will he 
extinguished almost immediately ; and if he breathe down
ward into the j ar--not directly over the fl ame, but near the 
side of the vesscl--the light will j ust as certainly be put out 
a� in t.he prev ious experiment, only the inevitable and fatal 
result will be retarded. If, instead of the lighted candle in 
t.llP tall jar, he places " the an cient G reeks " or a few live 
Scotsmen in a < ,  high " room, closed at the bottom and opfm 
to  t h e  free air of heaven at t h e  top, he will fi n d  results quite 
parallel t.o those in his previous experiments .  Any CallRes 
fav oring the sudden generation of all exces�ive amount of 
carbonic aciG. gas would result in speedy death to them all, 
or ill asphy xia,  as in the first experiment .  ('onfillemel' l i ll 
the sam" place, undpr more favol'Uble circumstances, would 
som e what rdard the fatal result ; but ult i m ately, as the air 
became contaminatf'd by poisonous exhalations, languor, de
cay, and death by some " chronic " malady, would occ ur as 
surely as the light was slowly extinguished in the second ex
periment . 

In both these instances, " the destI oying angel " is carbou 
ic acid ; it is the principal deleterious element which contam
inates the air we brea the, and to which we are most uniyer
sally exp0:led ; it ill generated by decompMition , by combus
tion, and by respiration. At any ordinary comfortable li v
ing temperature, the specific gravity of this poisonous gas, 
even when exhaled from the lungs, is greatf'r than that of 
the surrounding air ; therefore it of necessity gravit.ates to 
the bott.om of the j ar or to the bottom of a room, instead of 

rising to the ceiling. No matter what may be its source , if 
in excess it is " the destroy ing angel , "  always inj urious, 
often fatal. We find, in what is called pure air, about 4 5 
parts of carbonic acid to 10,000 of air ; the open air of citif"S 
is often contaminated by from 6 to 15 parts to 10,000, while 
the con fined air of some public halls and school rooms has 
betn found to contain a s  many as 75 parts to 10, 000, 1ll such 
cases rendering the ai r ah30lutely p Jisonous. 

I f  warming were not inseparably connected with propP1' 
ventila tion , as, unfortunately fo' the position of your cor
respond ent, it is in our c1imatp, it might do to provide only 
for the escape of foul air above and the introd uction of fresh 
air belo w ; but, as he admits, " one undeviating law of air 
currents is that they al ways take the shortest cut, and de 
pend upon it " the necessary and inevitable effect of provid
ing an opening for inlet below and an opening for o utlet 
above would be to " freeze out " the inmates of a room , 
whether the i ncoming fresh air is warm or cold. If cold, 
the incoming fresh air would spread itself out and fill the 
lower part of the room first ; if  warm , it would immediately 
take " the shortest cut " and escape at the top, without ma·  
terially affecting the temperature or the qual ity of the air  
thru ughout the roo m ,  except in the direct course of the 
moving current, which would be frQm inlet to outlet. 

For these plain reasons,  the crude method advocated by 
your correspondent is not comme ndable even in a warm eli ·  
mat,) o r  i n  the sunimer weather, f o r  then, if the doors and 
windows be left open , the air will freely circulate in any 

'titntific �tutricau. 
natural d irection . In short, his positions are contrary to 
the advanced experience and philosophy of such able spec i al 
ists as Box (see his work on h eat) Reid, Ruttar, Leeds and 
oth ers on venti lation.  His ideas are diametrically opposed 
to mod ern practice and experier.ce, especial ly in the West, 

where the down ward exhaust principle hus bC(,D introd uced 
very generally in nearly all new public and private buildings . 

A. R MORGAN. 

To the Editor of the s,oientijic American :  

Your correspond ent . Mr.  Wm . Markean, in his article on 
ventilati ng the senate chamber, must either allud e to sum 
mer ventilation or be without practic1.l experience of the 
subj ect ; for vent.ilation in col d weather, when we require 
warmth and comfort as wp1 l aR air, n�cessitates an entirely 
d iff",rent arra ngement .  

Fir�t , if  he use an opening- of t w o  sq uare feet in t h e  roof 
for ventilation , and n u merous smaller ones (their combined 
areas bdng equal to or less than the roof apertnre) in the 
floor or wrin scoating, the heated air would go direct to the 
opening i n  the roo f, warminl! tbe surroul1di n:; air but l ittle, 
and leaving the large bod )" of air in the room very col d.  I 
have seen the temperature of a room fall 3° in 5 minutes 
on opening the hot air regi �ter i n  the floor anrl the ventil ator 
in the cpiling ; and although the fi re wa s kept up about four 
hOllr�, thp temperature did not riee half a d pgree . 

Secondly, he says that the air .  on being d iF chul'ged from 
the l ungs,  is warmer than tll!' surrounding air, and therefore 
ri8es : which is true, but it onlv rises a short d i stance, when 
it berom es of the �ame temj1pr;l ur e  a s  th e air th rough which 
it passes ; and being loaded with matter thrown off from the 
lungs, it  becom e� heavier a n d  fal lR  to th" floor to be again 
inhalpd . 

There i d  a vast difference between ventilation in tIl e sum
mrr and ventilation in the winter, al�o bet ween a building 
lu'utpd by hot air and one l J C'ated hy .d i re et rad iat.i on from a 
heated surfape. CllAHI,EF A. \VRST. 

H i chmond, Va. 
--------------� . • .  �.�-----------
Th e Central Izatioll of llIa U (' r .  

To the Editor of the 8dcn t�fic AmMuan: 
A f e w  modern scientists lmve recently proclaimed t h e  

theory that t h e  resistance of space to the pl anets, i n  their 
revolut ions aroun d the sun, will ultimat"ly ca u s e  t hem to 
approach to and become part o f  th e r, u n .  Another writer 
says  that. the cen tra l i z 'l,tion of matter is  one of t h e  grpat laws 
of K atn re,  which wil l  eventually prod u ee t.he sam e result : 
that earh satellitp, n �  i t 10RES its internal heat. will be ab
sorbed by its plal'lct . ,  a n d  th� pl anets hy t.lH' s n n .  J do n o t  
know wllether this is  ortho<iox sci ence, or whether it. is a 
" new departure ; "  hnt i f  th is  process of N aturp is in exist
ence, i t  certainly has heen going on for all  tim e ,  and our own 
p lanet should exbibit som e of the results or footprints of 
this great law.  'Therefore I ask : Has t.h p e a rth , since it  has 
taken itA place as  a planet, receiv-pd any accession of con sid
erable bodies of matter , going t o  m ake up the grpat. mRSR i t  
now presents '! :\1ost assured ly i t  has : �everal o f  th e conti
n ents still hear unmistak able eviden l'f' of heing- a d epo�it. of 
thi s  charact er, baying probably been fornlf,r S8.tell i tes of the 
earth , and to hav,) heen pr"cipi tat"d npo1'. i t  without gr"at 
viol ence, but. sl Itlicient to cru m hle mHl FPattf'r th eir con t ents 
in tl l"  d i rection o f  th eir mot.ion . Sout.h A m eri ca bearH the 
Illl.st ftrik ing- i l l  uHtration of a phenPllleuon of tlli� charader. 
\Yh " Jl the Bllt,dl i t "  lmtl g-rrtd ual l y  WOU llU i t ,.' diminiHl l i n g- or· 
Lit . u n t i l  it eame with i n  the ('onfi nl's of the eurth ' H  atmos 
pl ,el'l', by a storm or comm ot ion 1",]ow it. is su clut'nly en\,pl
oped in our hmtrd atmosphfl' c : and losing its hold upon the 
cold medium of space, with a pl uugf' it  is precipitated t o  the 
earth. The first contact is at Cape lIorn ; tllen with !'i roll
ling, settlini!', and crumbl ing motion, it spreads ont n early to 
its present limits,  and, while y et in mo tion , comm en ces the 
grandest featu re of all . Bpfore this gn'at mass o f  dUJ1'i8 can 
acquire the motion of the earth in rotation, the great waters 
and sedimen t of the Paci fic are surged up to the very cloud s, 
roll ing up the western bord er like a Ecroll , of which the 
Andes bear witness .  ann of which your correspond ent , Pro 
fessor Orton, (page 4 0  of your current volume) says : " Here 
the landscape was pu rgator i al , presenting the con fusion of 
the grab box of a geologi st . "  

T h e  fact that guano i s  now admitt ed t o  have been a sedi
ment of the o cean, and is fouad on the m o u ntain Bid e� ,  as 
well as 0 11  the islands, and that t.he bed � of the ocean (espe
cially the A tJantic) are crushed down near the bord ers of the 
continents , all tend to con firm th i� theory. The crowding up 
of the And es proves that the earth was rot ating in about the 
Rame p nsiti oll n _  n o w ,  alth01V!11 wh,at i�  n 9 W  ('ape Horn m ay 
have b"en near t ill'  equator he fore this  nccurrenc('. As the 
R luface of t.he satellHl' wOll l (l l Ie 0 iroz" n m a S R .  her gl acial 
pf'r iod would Roon have an en,l : and the Hmlclen ae<j uisition 
of so large a hody of mattpr on on!' side of the earth ( with i n  
what is n o w  t. h e  so n th ern hemisph pre) would Decessitate the 
withdrawal of a large body of wat e)' from the northern 
hcmi"phpre to establ ish a n  eq uil ibri um . and com plete t h e  
sph eroid . Hence t h p  greater " xposure of l n n o  R urfacp now 
in the nor thern hemisphere, m uch of which i s  known to have 
bppn submerge d .  

W here tl,,"n i s  t h e  ha>e l i n e  of geology, when we f i n d  that 
our igneous rocks were prod uced in other worl d s .  before be-
ing deposited with u s ? A. D. 

---------------� . .  �.�-----------
" Substitute t'o r Mica in Stoves. 

10 the Editor of t lte Scient(fir Amm'ira n :  

The want o f  d urability i n  mica and �.he difficulty i n  bpnd 
ing it renders the appl icat ion of another material desi rable. 
My ob�ervations havp convinced me that we ho.vf' the mOAt 
desirable qnalities in thin glass t 'lbe " ,  so arranged as to pre -
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Bent an even and a nearly airtight surface. As glass tubes 
are drawn at the glass houses, they are sl ightly though per
ceptibly conical, a matter of no moment, as, by alternati ng 
the larger and smaller openings, when they are laid parallel , 
close j oints  resu lt. 

Three kinds of glass are met with in the market : Brown 
bottle, green ish lime, an d cullet and flint glass, more or l ess 
pf.'rfect . Either of these kinds may be used , 8 S  radiant h eat 
from the fire will anneal them ; flint glass , being the most 
pliant, is  best adapted to the nicer purposes. Tubes drawn 
quite thin, from one eigh th to one third of an inch bore, may 
be usp-d, al ways with reference to the thickness of  the envel 
ope of which they form a part. They may be arranged sid e  
b y  side, either verti cally or horizontally, t o  fi l l  a n y  size or 
space, rest.in g loosely in a recessed space or in a cl ip of mal 
leable mfltal to support them and exclude d ust. Com bi na
tion s of shorter and longer tubes may be nsed for paneling 
or otherwise varying the surfacE'. But ornamentat i c n  will 
d oubtless be best gained through colored and particolored 
tubes, so arranged as to produce the most pleasin g vari ety. 
It  is Wf'll known that silvering within the colorless or col 
ored tubes can be easily so adjusted that much light will be 
transmitted , while on another part th e luster of burnish ed 
metal may be obtained , while little light is lost. 

Sliding, folding, and curyed screens of any size, flexible or 
fixed, can be form ed with these tubes, so that stoves with 
open or cl osed fronts m ay be made . There is not the slight
pst risk of fracture of the tubes, excepting from a blow or 
Aimilnr accident ; and any partial destruction can be repai red 
by F\l h�titution in a few minutes' time ; indeed , the pliancy 
of tIl e  structural forms of large size is a safE'guard . "rash _ 
i n g  or other cleansing of the surfaces can be done witho ut 
dang"r when the gla�s is cool . 

The increased consumption of glass in this way will di
m i n ish its cost in the form of small tubes, and lead to the 
i ntrod u ction of ornamental and beautiful de Rigns in all ap 
plianceR for warming apartments by visible fi res . 

A. A .  HAYER. 

--------------.� .. � . •• -------------
Electroplating Pewter Surface". 

To the Editor of the &ient�fic Amerienn : 

I noticed in a recent· number of the SCIEI'ITIFIC AMERICAN 
t.hat a correspondent experienced great difficulty in  plating 
pewter surfaces. To llim ,  and all others who have met 
with fJimilar difficultieF , I will give th e following recipe, 
which will be found �imple and very effective : 

'rake 1 ounce nitric acid 8.D d d rop pieces o f  copper in it 
u ntil effervescence ceneeR ; then add � ounce water, and th " 
soi lltioll is ready for use. Place a few drops of th e solution 
on tl1£' desired surface, and touch it with 8. Viece of steel , 
and there will be a beautiful film of copper deposited . The 
application may be repeated if ne ceseary, though once is 
generally sufficient. The article must now be washed and 
imllled ip.tely be placed in the plating bath, when derooit.iml 
will take place with perfect ·ease. This is  an ex cel lu:t 
recipe, and Ehould be known to all electroplater� . 

Friendsville, Ill. .LI MEF POOl .. 
--------------.� . �----------

Abo u t O u r"eh·el!l. 

To the Editor of tlte &ientijic American : 

We l lave come to th E' con clu�ion that a thing of real pm,'
tical val ue has hut to be nd vertlsed in th e SCIENTIFIC' A�!En 

I (,A}; to i IlSUIE' it� FUCC"�H .  From one wef'k'� advertisement 
of our �ll1all \\'t-lel l \Yatel' .Enginp, in �'our cohllll ns,  Wf' 
h ltv(' n n swered as mallY as eighty letter� in a singll" da� . 
That �ini!lf' advert isemrnt will pay UA largely as an invest
ment, unless the overwh blmi ng amount of correspondence 
therefrom really ruins us. 

TITE NEW ENGLAI'ID l\-loTtm A'S!) MOWrm CO)I I'ANY. 
Danhury ,  Conn.  

The Aeroph ore. 

This is  an apparatus for enabl ing persons to breathe and 
work ,  with a light, i n  unbreath able a n d  explosive gases i n  
mines,wells,sewers,and caverns . It is the invention of Messrs. 
Den ayrouze,of Paris.  The aerophore Cc mists of a number of 

large or small cylinders as desired , which are lowered into 
the mine with the workman. Connected with the cylind ers 
is a long flexible tube about an inch in d iameter, 'of such 
strength that it cannot be damaged even by being trod upon . 
The person who is to use the aerophore first puts on a 

strongly made jacket of webbing, to the back of which is 
attached a couple of moderating valves which serve to sup
ply the compressed air to the mouth at ordinary atmoEpheic 
prps�U1'c>--not lli ghpr-th e pipe being attac1lPd to theffl 

val ve�. Another pipe passes over the �holllder8 and io a 
month piere. The nostrils are closed by a nipper. The 

mouth piece is constrncted 80 as to be availahle either for a 

l ight or heavy breat hing man . Exhalation is accompl ished 
by m eans of a Bmall a perture in the tube about two feet from 
tll!' mouth. This aperture is fitted with a proper valve, 
which stops the ingress of all air or gases By anoth er 
vulye and tube, air is  s nppli ed to the lamp which the miner 
.cl1rrie� in his hand , and enables it to burn brightly, and a 
pair of " goggles " are provided in case the eyfls are l ikely 
to be affected . These can rea,l ily be fasten�d on by means 
of an elastic strap. 

--------------.� . �, .. -------------
D. D. S. writes to suggest that lightning rod �  be made in 

the form of an elongated oval , about 6 feet wide, so that the 
condu ctor would present the appearance of t wo rO<1s, s ide 
by sidf' ,  joined at th e top ; and they would al so be j oined 
under ground. He thinks that thi s  arrangement will give 
lwttpr protectioD to a building, from the 11etter ground COID 
mu nication it would afford. 
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Richard Trevethlck'8 ThoD8and Fee' Tower. 

Mr. F. S. Hoffman, of Philadelphia, 11,.. , writes to remind 
us that the eminent engineer Trevethick proposed to erect an 
iron tower 1 , 000 feet high , in commemoration of the passage 
of the Reform Bill in England in the year 1832. In that year 
he Bent a note to the London Morning Herald, which con· 
tains the following : 

" Design and specification br erecting a gilded conical cast 
irdn monument (scale 40 feet to the inch), of 1 ,000 feet in 
hight, 100 feet in diameter at the base, and 12 feet diameter 
at the top ; 2 inches thick, in 1 , 500 pieces of 10 feet square, 
with an opening in t.he center of each piece 6 feet diameter, 
also in each corner of 18 inches diamet"r, for the purpose of 
lessening the resistance of the wind, ano lightening the 
structure ; with flanges on every edge on their inside, to 
screw them together ; seated on a circular etone foundation 
of 6 feet wid e, whh an ornamental base column of 60 feet 
high ; and a capital with 50 feet diameter platform, and a 
figure on the top 40 feet high ; with a cylinder of 10 feet di. 
ameter in the center of the cone, tb e whole hight, for the 
accommodation of persons ascending to the top. Each cast 
iron square would weigh about three tuns, to be all screwed 
together, with sheet lead between every joint. The whole 
weight would be about 6, 000 tuns. The proportions of this 
cone to its bight would be about the same as the general 
ehape of spires in England. A steam engine of 20 horse 
power IS 8ufficiE'nt for lifting one square of iron to the top in 
ten minutes ; and as any number of men might work at the 
same time, scre wing them together, one square could easily 
be fixed every hour ; 1 ,500 squares requiring less than six 
months for the completion of the same. A proposal has 
been made by iron founders to deliver these castings on the 
spot at £7 ($35) per tun ; at this rate, the whole expense of 
completing this national monument would not exceed £80,000 
($400, 000). By a cyl inder of 10 feet diameter, through 
which the public would ascend to the top, bored and screwed 
together, in which a hollow floating sheet iron piston, with 
a seat round it, accommodating 25 persons ; a steam engine 
forces air into the cylinder column from a blast cylinder of 
the same diameter ; and working three feet a second, would 
raise the floating piston to t.he top at the same speed , or five 
or six minutes ascending the whole hight ; the descent would 
rllquire the 8ame time. A door at the bottom of the ascend
ing cylinder opens inwards, which, when shut, could not be 
opened again, having a pressure of 1 , 500 1bs. of air tending 
to keep Ii shut until the piston. desc.mds to the bottom. By 
closing the valve in the piston, it would ascend to the top with 
the passengers floating in tlle air, the same as a rE'gulating 
hlast piston, or the llpper plank of a smIth's bellows. The 
air apparatus from the engine should be of a proper size to 
admit the floating piston, with the passenger�, to ri�e and 
fall gradually, by the partial opening or shutting of the 
valves in the top of the piston. Supp08ing the springs or 
soft substance, for the piston to strike on at the bottom of 
th e column cylinder . descending th ree feet a secoT'd, would 
give no greater shock than falling flOm 9 inches high, that 
being the rate of falling bcdie8, or the same as a person be
ing suddenly stopped when walking at the rate of two miles 
an hour. The pressure of the air under the piston would be 
about half a pound on the square inch ; the aperture cannot 
let the piston move above Il feet a second, but this speed may 
be reduced to any rate rE'quired by opening or shutting the 
valves on the floating piston. " 

" Within two months, "  says Trevethick's biographer, 
" from the date of the design for a gilded column, Treve
thick had passed away. His family in Cornwall received a 
note, dated April 22, 1 833, from Mr. Rowley Potter, of Dart
ford, stating that Trevethick had died on the morning of 
that day, after a week's confinement to his bed . He was 
penniless and without a relative by him in his last illness, 
and for the last offices of kindness was indebted to some who 
were losers by his schemes. 

Treyethick's graye was among those of the poor buried 
by the charitable ; no stone or mark distinguished it from its 
neighbors. He is kn own by his works. His high pressure 
steam engine was the pioneer of locomotion and its wide
spreading civilization. England's mineral and mechanical 
wealth on land and SAa are indebted to its expansive power, 
its applicability , and durable economy. "  

• e e l . 
The Semi-Centennial An nlver8ary of" the Franklln 

In8titute. 

The Franklin Institute recently celebrated the semi· cen
tennial anniversary of its foundation, at the Musical Fund 
Hall, in Philadelphia. Mr. Coleman Sellers, the President, 
presided , and delivered an address, in which he sketched the 
past work of the Institute. and its influence upon the me
.chanical and scientific progress of the country. An earDest 
plea was made in oehalf of technical education, and the 
value of proper in�truction for working mer: warmly ad
vocated. 

Mr. Frederick Fraley, one of the founders of the Insti
tute, gllve some interesting recollections of its establish. 
ment, and said the first meeting was held in the COllnty 
Court House, in  Philadelphia, on February 5, 1824. Profes
sor R.. E. Rogers spoke upon the immense progress of know
ledge which has occurred during the past half century, and, 
in quite a lengthy addre8s. reviewed the hi�tory of im-en· 
tions, beginning with Fulton 's  steamboat and ending- with 
the most recent developments in astronomy, physic�. and 
other mechanical and scientific professions. 

President Morton, of the Stevens Institute, pointed out 
that, in the view of Science, the universe of matter is as 
truly thA universe of motion, and hence the branch of study 
to which we should most devote our attent.ion is that which 
treats of matter in its relation to motion, in. ",;1:1er words, to 

" mechanics. " It is to the development of thi8 knowledge 
that the Franklin Institute has contributed during the last 
fifty years. The speaker compared th., a dvancement of the 
world to the gradual growth of a child ; and in conclusion , 
he said that the necessities of the age are new means of ap· 
plying great truth II already diecoyered . 

------------_.� .• �. 4. ____________ _ 
Electroplating. 

At a session of the Physical Association held in Frankfort 
on Aug1) st 30 last, Dr. Otto Volger delivered an address 
on the hi�tory and progress of the art of depositing metals 
by galvanic action, of which the following is an abstract : 

At an early date it was known that a current of galvanic 
electricity was able to decompose l iquU s, and that metals 
depositpd from solutions of their salts by this means as · 
sumed fantastic shapes, which appeared so similar, at the 
first glance, to vegetable growth that they were called gal· 
vanic trees, or metallic vegetation , although rpally consi8t. 
ing of crystals, and formed according to the laws of crys · 
talization. Professor Bottger took especial delight in pro
dUlling this sort of veget.a.'tion with different metal� .  

The use of such metallic deposits for electroplating was 
discovered accidentally. In 1830, :Mr. J. P. Wagner, of 
Frankfort, and Professor Jacobi, of St. Petersburg, were en
deavoring to employ electromagnetism as a motive power, 
instead of steam. Jacobi employed a Daniell's battery, 
which is distinguished for its constant and regular action. 
It consists of an outer cup of copper, and an inner cell of u n ·  
glazed porcelain which contains the zinc rod. The interme· 
diate space is filled with a saturated solution of sulphate of 
copper. When the battery is working, this solution of blue 
vitriol is slowly decomposed, depositing metallic copper, 
which finally becomes injurious, and must be removed . Once 
when Jacobi was busied with removing such a deposit froD 
his copper cup, he noticed that there were several layers of 
copper, each �aving the form of the sides of the copper ves
sel, and hence, concluding that the sheet copper of which 
the vessel was made had split up into layers, he accused the 
man who made it of employing a poor quality of sheet cop. 
per. A closer investig ation, however,showed him that these 
layers, or leaves, did not belong to the walls of the ves�el, 
but to a new deposit of metal, which imitated,in a remarka
bly perfect manner, the sbape of the surface of the walls. It 
occurred to Jacobi that this troublesome disaavantage could 
be turned to profit by using it for reproducing objects. In 
1838, he communicated to the St. Petersburg Academy a 
de9cription of his discovery of the use of galvanic electricity 
for reproducing objects in the arts. 

Czar Nicholas requested a German chemist named Klein, 
who was then employed in the imperial printing office, to 
test the practicability of the discovery and to ascertain to 
what extent it was capable of development. The answer 
being a favorable one, he gave the discoverer the means of 
making his new art the common property of the whole 
world. 

Electrotyping or plating with copper consists in merely 
making the object to be copied the nee:ative element of a 
simple Daniell's battery. If the object is a coniiuctor, metal 
for instance. and is to be only partially cf)verpd, the parts 
that are to remain uncovered are rendered non· conductors 
by coating with some non -conductor, as wax, stearin, or 
varnish. If it is  a non· conductor, its surface is rendered con
ducting by brushing it over with a thin film of the fine�t 
graphite or silver powder. Murray discovered that graphite 
works the best. The reaction consists in the separation 
of the sulphate of copper into sulphuric acid and oxide of 
copper, while the water is simultaneously separated into 
oxygen and hydrogen. The sulphuric acid liberated at the 
anode or positive pole unites with the oxide of zinc, formpd 
there by the oxygen given off from the decomposed water, to 
form sulphate of zinc, which goes into solution. 

The hydrogen evolved at the opposite pole abstracts the 
oxygen from the oxide of copper, and forms water. while 
the copper is  left in a metallic state. lienee it  is really 
the hydrogen which causes the reduction of the oxide of 
copper to metallic copper, at the negative pole or cathode. 

Up to the year 1840, this new art WI' S only employed for 
making small copies, like coins and medal�, and these often 
came out of the mold imperfect, or were broken in d etach
ing the mold. At that time, however, Professor Bottger 
prepared handsome relief plates of copper, and also em· 
ployed galvanism for depositing a metallic coating on other 
metals, as for instance gilding silver, copper, and brass. In 
the same year, a copper plate engraver , named Kress, came 
to St. Petersburg, learned from Klein the galvanoplastic a rt, 
as .Jacobi had named it, and became acquainted with the lat· 
ter. Jacobi called his attention t.f) the fact that he could in  
this way make perfect copies of  his  etched or engraved plates, 
thus multiplying the original pla.e 80 as to obtain a great 
number of the most excellent impressions ; for it is well 
known that a plate soon loses its sharpnpss. and every im. 
pression is poorer than the preceding one. At this sugg-ps
tion Kr'lss took up t.he art, and by 1 844 had brought it 
to great perfection in his business. In 1841 Professor Bott
ger had made a copy from one of Professor Felsing's copper 
plates, in Darmstadt (the Ecce llomo, after Guido Reni, 12t 
inches by 9� inches), which was so perfect that Felsing de· 
clared that proofs printed with it were identical with those 
from the original plate, and of equal value. These plates 
are still in e:l<istence, the one in Berlin Museum , the other at 
Frankfort on the Maine. 

The galvanoplastic art has extended itself in three direc· 
tions : 1 .  For covering other metals, as in electroplating 
with gold, silver, copper, steel, and nickel. 2.  In producing 
objects formerly cast in metal. This has been brought to 
great perfection in several German cities,especially Mayence, 
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where the smallest ns.tural objects are copied and the largest 
works of art produced. Among the latter are three colossal 
figures on a monument in Frankfort. 3. The reproduction 
of engraYed and stereotyped plates ,  and the like. In the lat
ter. farther progress is still possible. 

Early in 1 840, Peligot reduced protochloridf.1 of iron by 
passing hydrogen gas over it, and in this way obtained me· 
tallic iron in octohedral crystals and in malleable platEs. In 
1fl46, Professor Bottger made the first attempt to decompose 
the chloride of iron by the electric current,and with success, 
but Boon found that a mixture of the double sulphate of 
iron and ammonium and the double chloride of iron an d 
ammonium was better for electroplatin/!". This he pre· 
pared by dissolving simultaneously 2 parts hy weight of 
protosulphate of iron and 1 part sal ammoniac in water. As 
anodes he employ�d a piece of sheet iron ; the cathode at once 
acquired a polished appearance from the metallic iron de· 
posited on it. In this  way he copied a florin in iron (sey· 
eral ·such specimens were exhi bited by the lecturer.) The 
iron is very hard, like steel, but unfortunately very brittlp, 
so that it frequently breaks in taking it from the mold .  :No 
technical use could at first be found for it. In 1859 J acqnin 
found an application of it in covering copppr plates with 
steel. This consisted in precipitating on the copper an ex
tremely thin film of iron , which did not destroy tIle sharp
ne�s of the irolpression, but by its hardness offered Buch 1\ 
protection to the copper that the latter was almost as dura. 

ble as a steel plate. In this process, also, Profes�or Biitt·  
ger's recipe proved the best and was generally followed. 

Recently, a  chemist in St. Petersburg,al80 named Klein,has 
brought electroplating with iron to a remarkable degree of 
perfection. In 1 868 he exhibited, before the St. Petersburg 
Academy, excellent results which he had obtained by using a 
solution of bisulphate of the protoxide of iron, and a Meid · 

inger battery,with a piece of sheet iron as anede. Klein de.  
posited the iron in large plates both thick and thin, 118 copies 
from engraved copper plqtes ,al1d thus combined a soft, easily 
wrought plate for the t'ngraver, and an iron plate as hard as 
steel for the printer. The iron thus deposited was, to be 
sure, very brittle, which Klein found to be due to the hydro
gen occluded in it,its specific gravity being 7 '675,  or a little 
higher than rolled Iron. By heat ing the iron , he succeeded 
in expell ing the hydrogen, when it became more dense, and 
had a specific gravity of 7 ·tHl ,  which is higher than wrought 
iron. It was perfectly malleable, highly elastic, and could 
be welded like sheet steel, in short, was an excellent mallea. 
ble iron. Klein has prepared plates of this iron weighing- 1 (\ 
los. 

Electroplating in iron will find an important and ex ten . 
sive use in manufacture of sterpotype plates, especially for 
printing government paper and postage stamps, where col
off'd inks are employed. for the iron would not be atta �kpd 
by the colors t'ontaining mercury, which acts on copper and 
other metals. 

In conclusion , the lecturer referred to the o('curren ce of na. 
tive metals in the parth , and the theory. advanced almost ao 
years ago, comparing the earth to a voltaic battery . Hal'. 
dinger believed that he could prove that the surface of the 
earth was the anode and the interior of the earth the 
cathode of a galvani c  battery. According to this, native 
metals should only be sought deep down in the earth, ",hich 
is not always the case. It is mnch more probable that nil· 
tive metals have been reduced by the decomposition of or·  
ganic matter. This applies esppcially to copper, an d also to 
the very rare telluric iron . The grap�ite fr.und in  the lat
ter, is  to be considered as the resid uum of decomposed or· 
ganic com pounds. In the Rot8nger sea in Swedpn , native 
iron is found replacing particlt's of wood, as if petrified . and 
the microscope is able to detect the cells and determine that 
it was a specipr of pine wood . The interior of the cells is 
also filled with a deposit of iron. This is not to be attri
buted to the action of a galvanic current, but to the reducing 
power of the hydrogen liberated from the decomposition of 
organic matter. 

------------__ .� . •  �. 4. ____________ _ 
Borax for C o l d  ...  

A writer in Tl� Medical Record cites a number of cases in 
which borax bas proved a most effective remedy in certain 
forms of colds. He states that in sudden hoarseness or los8 
of voice in public speakers or singers, from colds, relief for 
an hour or so, as by magic, may be often obtained by slowly 
dissolving, and partially swallowing. a lump of borax, the 
size of a garden pea, or about three or four grains, held in 
the mouth for ten minutes before speaking or singing. Thi R  
rJrQduces a profuse secretion o f  saliva, o r  " watering" o f  t h  ... 

mouth and throat, probably restoring the voice or tone to 
the dried vocal cords, just as wetting brings back the miss· 
ing note� to a flute when it is too dry. 

. . . . . 

A correspondent, Mr. A. O. Kruger, reports the diseovery 
of a copper mine at Isle Royal, Minn . ,  which yields ore of a 
quality similar to tho�e of the Calumet and Hecla mines on 
the south sbore of Lake Superior. It is in a conglomerate 
rock, the belt of ore being 26 feet between foot and banging 
wall, and has been found at points 14 miles apart. Our cor· 
respondent states t.bat preparations for mining on an ext�n· 
sive scale are in contemplation, and that the discoverers be.  
lieve that it will be the largest copper mine in tbe world.  

------------_.� . • �. 4. ____________ _ 

" A Railroader " writes to Fuggest placing a partition in 
the sand box of a locomotive, 1'0 that Rcreenings of sand or 
gravel may be used if required. A second rod would be reo 
quired t.o let the gravel on tl) the rail ; but th ... coarser �tuff 
would be vpry useful when thp metals arll ('overed wi th ire 
or st\ow. 
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[Cantil/ lied from ji?'st page, ]  

tion of this cock may be altered to  suit conditions of  acces
sibility, etc. It doubtless has been surmised that the escape 
of a strong current by the valve, would, when the gas is first 
admitted, produce a vibratory motion or chattering of the 
valve.  To avoid this, the inventor supplies a push pin , I, 
which is pressed down by the flange and held by the weight, 
J, above it, until its lower extremity strikes the valve stem, 
thus steadying the latter until the gas has entered the distribu 
ting mains, and the proper conditions of 
pressure above and below the valve result. 
The pin is then released . when it returns 
to i ts normal position. 

Another application of the device, ,',se n 
tially the same, though differing Eon", ,,, l , ,, t  
i n  construction, i s  shown i n  Fig. 3.  The 
apparatus ill here placed in the main l eu ,: 
ing from the gasometer. The latter i s  
weighted o r  otherwi8e arranged to give the  
fullest pressure ever necesfary , and th ,. 
regulator governs the quantity of that force 
required for existing needs. The mains . 
A A, enter a box which is diyided intt) 1 wo 
compartments, as shown. In the diaphra,!!m 
the valYe, B, is seated, and the area of its 
face is made sufficiently large to  con: pen
sate for the low pressure c0ming from i l , ,' 
holder ; or about e(IUal to, or perhaps a litt:e 
greater i n  diameter than , that o f  t he main . 
e C a re the weights ,  and D the push pin,  

acting exactly as aboye described. E is the 
cock for drawing off deposits, etc. Of 
course the advantages of this adaptation 
are about the same as already described,  
only more extended. For instance, if  we 
lived next door to a theater or hall in which 
a thousand burners were nightly lit, this 
wholesale i llumination, the inventor tells 
us, would be without effect on the dozen or 
so lights in our dwelling. It has also been 
8uggested that the regulator might be ad 
vantageously located in various quarters of 
a city, so as to regulate the supply of gas
or water, j ust as well-in aceordauce with 
t-he extent of t.!tP, demand. 

J tlmtific �mtricJu. 
of an entire city, so as to change the pressure, in the mains. 
to the high force useful in throwing streams for extingu.ish
ing fires, from the working pressure ordinarily employed 
This may be adapted to the Holly system of water works, 
in which the water is pumped directly from the river by 
powerful engines usually constructed in substantial build
ings on the banks, and of the type represented in our en
graving, and subseq uently driven through the distributing 
mains. The idea in this case is to divide the main into two 

lFEBRUARY 28,  I b74. 
The Page Patent Litigation. 

There seems to be a probability that the validity of the 
Page patent will be thoroughly and legally tested. We have 
before mentioned in Tlte Telegrrlplwr the fact that suits had 
been commenced in the United States Courts against the 
Manhattan Quotation Company and Mr. Charles T. Chester, 
of this city, for infringement of this patent, and they are to 
bE' contested to the end , and its validity, as affecting tele

graph instruments and apparatus, either estahlished or de
nied judicially. 

Our readers are fully aware of our opinion 
in this matter, and we have shown, as we 
think, conclusively, that Professor Page was 
not the original i nventor of the devices for 
which a patent ha� been granted to him, and 
that, in fact, the patent is an outrage on the 
public, who have paid largely for these same 
devices to other patentees, whose pate�t8 
have expired and become public property. 
So wdl convinced was the Western Union 
Company of the invalidity of the patent 
that, when first offered to them for purchase, 
after an investigation hy experts and emi
nent patent lawyers, it was rejected .  It was 
subsequently purchased by that company for 
good and sufficient reasons ,  no doubt, not con
nected with its validity, and has, for the 
last three years, been held i It  ten'o rein over 
the telegraph interests of the country not 
connected with the W estern Union-no se
rious attempt having heretofore been made 
to enforce it. 

lt should , by all means, be disposed of at 
as early a day as possible. If  properly con
tested, that it can ever be maintained legally 
we regard as an impossibility . 

- - -- - - - -
In Fig. 4, we fhow an applicat.ion of the . _ _ _ _ _ _  _ 

The resources of the vVestern Gnion Com
pany will enable them to press tb., matter, 
and the contest will be protracted and ex
pensive. All who are interE'sted in defeating 
it should at once join hands with the defend. 
ants and make common cause with them , 
sharing the expenses as they will the benefit 
of success. The railroad companies are es 
pecially and vitally interested in this matter ; 
for if the Page patent be once established , 
they are at the mercy of the \Vestern Union 
Telegraph Company, so far as their t.ele
grapa facilities are concerned, and will be 
made to pay roundly for the exempti on from 

dPovice toward the regulating of the de- _ _ _ _ _ _ _ _ _ _  _ 
Rcent of water in pipes down mOllntain 
sides. Commencing at the summit, it 
is proposed to place a regulator, A ,  at CASEMENT'S PRESSURE REG ULATOR FOR FLUIDS. 

a point in the pipe where the water attains a pressure 
say, of 1 20 pounds, so as to reduce the latter to 20 
pounds. Then further down, after the water again as
sumes the first mentioned prC3sure, a second regulator, B. 

i� located, and the force is Ii second time reduced. This is 
continued until the descent is complete. By this means the 
water can be safely carried down any declivity, however 
long and steep, without undue strain or injury to the pipes. 

O ur large front  page illustration is  intended to show how 
the inventiou may be applied to regulating the water s upply 

branches which are afterwards reunited . In each branch a 
regulator is placed, and through each thl' water lIlay be 
directed by opening or closing the valves shown. The regu
lator iu  the fi re pressure hranch is adjusted to pass a power
ful stream, while that in the other admits of the escape of a 
current of a force j ust necesHary to insure the complete dis
tribution of the water to all parts of the town. 

Another ad yantage which the inventor claimH is that the 
pressure is equalized throughout the entire system of pipes, 
so that the latter may be of  a uniform str ength over tll eir 
exten t ,  antI not subjecteu to undue strainR at any point be
YOlld the valves. 

such eontrol during the last few years , since tlw �I()r�e pa
tents expired. They should be wise in time, and ci;operate 
with thuHe who are engaged in supporting the inaependence 
of  the telegraphs of tlu' country_ -- 1 '/' 1' '/l'/ff/ I','pl"' r.  

----------- �.� . •• -------------

Hea"'. llllning I n  ( ' a llfol'nla,  

Un the cuast line of Klamath county, CaL . there is a 
remarkable del'osit of auriferous gravel. For nine miles 
along the beach an unbroken line of cli!1s, towering from one 
to live hundred feet, sen-es as a sea escarpment to the moun. 
ta in� behiud, and these are immense masses of gravel of va· 
rying size and of di�tinctly Illarked layers or stratifications . 
I n  these " gold bluffs , "  as they art termed, the precious 
Illtltal is  found in considerable quantities, principally in the 
tenth strata, which is " black sand " or gravel with iron 
cement. 

Mr. A. \Y. Chase, in a paper read before the California 
Academy of Sciences, gh-es a graphic description of how the 
mines are worked ; and as the iabor is  carried on without 
shafts, tunnels, timbers, pumping or hoisting machinery, it 
Illay be inferred that the expense of eXl>lorution is not ex
cessively large. 

After the sand is reached , it is  shoveled into little piles 
and thence into canvas bag�, containing about 125 pounds 
each. These are loaded on mules, each animal carrying 
two,and thus transported to the " sand corral " in the works. 
The washing is done in " Long Toms " with copper plates, 
the latter being fi rst coated with silver, before the quicksil
ver is applied. Mr. Chase states that, during the week he 
visited the mines, $1 ,600 was retorted from the washings of 
two machines. He points out that, as the experien ce of the 
successive proprietors of this extraordinary gold mine goes 
to prove that , immediately after a heavy cave or slide of the 
banks, the beaches are richer and the gold coarser, it �eems 
strange that, up to the present time, no artificial means haye 

\Ve haye now cited sufficient modes of application of tlle been resorted to in the way of blasting down the cliffs or un·  

invention to giYe our readers a fair idea of its value and dermining them by hydraulic process to increa�e the yield of 

uses. The inventor informs us  that he has made it the sub- gold . The sea, working ceaselessly night and day, is  the 

j ect of practical tests with invariably successful results, and great natural separator, and man has but to gather the reo 

that it has been in operation in his own dwelling, as we be- sults of its tireless work. Many ideas have been advanced 

fore stated , regulating the flow of his gas well for sonl e  time as to the possibility of gold in quantities and coarser in chal' 

past. He is enabled to gage j ust the pressure he requires, acter being found beyond the lin e of surf, predicated on 

either for fires or lights, by suitable arrangements of pipOis and the fact that it, in conjunction with black sand, has been said 

rl ifferflntly adj usted regulators. The device is susceptible to have been brought up from the bottom by the leads of 

of  ready adaptation to the purposes of a safety valve for sailing vessels. Several expedi tions have been fitted out 

steam boilers, for regulating the water pressure in cooking at San Francisco to procure this sand by means of diving ap· 
range�, water backs, etc. , or the pressure of compressed air paratus, etc. , but none of them were successful. 

or vapors. 
Patented, throug'b. the Scientific American Patent AgQncy, 

in the United States, Canada, England, Australia, and most 
of the countries of Continental Europe. The inventor is 
Mr. Daniel T. Casement , of Painesville, Lake county, Ohio. 
Letters for further information shou1d be addressed for the 
next three months to the patentee . at the Fifth Avenue 
Hotel, New York city. 

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

THE UTILIZATION OF IRON PYRITEs. -In connection with 

this subject, Messrs. Dobschtitz and Abend state that large 
quantities of coal, unfit for smelting pu rposes on account of 
the pyrites it contains , are mined iu Illinois.  The coal 
does well for steam raising ; but being useless in metal 
lurgy, it is Bold for about 2! cents per bushel, and is e ve n  
burnt to prevent its c 'lmb3ring t h �  gr') �'li U Hr t lu i ll t  I )  L 

© 1874 SCIENTIFIC AMERICAN, INC



FEBRUARY .28, 1 874. 
('.ASEMENT 'S IMPROVED MET HOD OF BURNI N G  FUEL. 

The improved steam boiler represented in the annexed en
gravings presents certain novelties ill construction, by which 
it is the object of the inventor to utilize the largest possible 
portion of the fuel, and, by suitable mechanical means to 
render available, to the full extent, the heat of the ascend
ing products of combustion. The imperfect utilization of 
the latter is a prolific source of waste, and for this reason 

J dmtifit .!mtriclln. 
through their interstices. In the same proportion that theY 
improve the combustion, they take up the greater heat pro
duced thereby ; and preventing the same from escaping by 
the fiues, hold it , as the inventor claims, so that it is utilized 
by radiation, thus augmenting the power of the furnaces. 

The principle upon which the invention is constructed is 
practically applicable to ordinary heating furnaces, stoves,  
or grates, and, as the inventor assures us, for any variety of 

1 35 
as much of the escaping heat as possible, a series of hollow 
dampers, shown at F, in Fig. 2,  and in full detail in Figs.  
3 and 4, are placed near the lower bend of the !iues, D, and 
in chambers formed in the same. These dampers, which 
may be of any number, have for their shafts hollow tubes, 
which, passing through stuffing boxes in the shell, commu
nicate with the water in the boiler, so that the dampers , in 
fine, being always full, form an additional amount of water 

CASEME NT'S IMPROVED STEAM BOILER, LOCOMOTIVE, AND METHOD OF BURNING FUEL. 
a ny device] which lllay ad vance novel and useful ideas for fuel. The heat, it is a�serted, absorbed and radiated by the 
preventing such loss may be considered as of important eco - balls ,  tends to increase the heat given off by the apparatus, 
nomical advantage_ while, at the same time, the alllount of material consumed 

The inventor proposes to conduct the products of combus- will be considerably reduced. 
t ion, rising from the fire, between and around a number of] In Figs. 1 and 2 are shown longitudinal and transverse 

sectional views , from which the construction may be read ily 
understood. Placed diagonally across the fire box , and inter-

��.1' 2 secting each other, are two sets of water tubes, A, Fig. 2, the 
ends of which are Ilxpanded into plates forming the corners 
of the chamber. These tubes, while largely augmenting the 
heating surface and improving the circulation of the gene
rator, have for their primary object the support of the 
balls , B, Fig. 2, which rest upon them. It will be observed 
hat these b alls are of varying sizes, the largest being un
derneath in each tier ; by this means, it is believed, the 

"ntire substance carried up by the draft will be more effec
tually divided and brought into contact with the hot metaL 
C is the direct escape flue, which woul .! . in practice, be used 

in starting fires, or when a powerful draft was necessary. 
Ordinarily, however, it is proposed to employ the return flues, 
D. These open through the crown sheet of the boiler, pass 

balls or blocks of metal or other material ; so that, the latter down through the water space, thereby carrying the heat 
being intensely heated, the smoke, gases, etc. , coming in con- through the cold water near the bottom, thence return upwards 
tact with them, become en tirely consumed. These balls are and enter the direct fiue, C. At E is a damper in the latter, by 
suitably disposed d irectly in the upper portion of the fire box, which its draft may be shut off when the return fiues are in 
ano:! in such man�er as not to obstruct the draft which passes action. In order to regulate the draft, and also to take up 

space. '1'heir location and anangement, clearly indicated in 
Fig. 3, show that, when they are fully open , the escaping hot 
current is compelled to assume a zig-zag course, striking 
each damper in succession, thus, it is claimed, giving off 
its heat to the best poseible advantage. These gates are co.,,
nected by gear wheels, G, Fig. 4, so arranged that, by turu
ing one, the motion will be communicated to the others, so 
that all are operated simultaneously. The grate in Fig_ 2 is 
made vertically adj ustable by mechanism which will be com
prehended by a glance at the engraving. The racks, H, in 
the upper portion of the vertical bars of the supporting 
frame, engage with pinions which are connected by a single 
crank or similar means. By makin g  the grate so that its dis
tance from the balls may be graduaten at will, the inventor 
states that the intensity of the he" .t acting upon the latter 
may be regulated ; and in boil ers having low fire space, more 
room can be obtained for the oper,\tions of firing, cleaning, 
etc. At I are shown a, number of short return flues or sim-

Fig_ .:; 

ly sockets let into the walls of the fire box and the crown 
sheet, in order to increase the heating surface, and at J is 
the extremity of the exhaust pipe from the engine, the es 
caping steam from which increases the upward current in 
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the uptake. In Fig. 5 is represented the application of a 
similar arrangement of tubes and bal ls to the ordinary cy 
lindrical boiler. The constructi on is quite obvious from the 
engra ving, so that no especial expl anation is deemed neces
sary. 

Hcferring' once more to Fig. 1 ,  in that illustration is shown 
both the i m proved boil er applied to a locomotive and also a 
pecul iar construction of the latter machine. The form of 
the generator, it i s  clearly evident ,  does not comprise the large 
cylinder, wh idl forms a part of the ordinary boiler, and the 
larger por�ion of the body of the motor ; and consequently it 
is proposed to convert the same into a s imple tank complete 
ly �epal'ated from the boiler by the double partit ion , A. '£he 
ohject of tb i s  ie, to render tbe locomotive adj ustable  in the 
mattpr of weight, by fiil ing this recepta�le with water or 
hea vy Folid material.  T� ill ustrate, the inventor considers 
it unnecBFsary, and in fact a waste of iron, to run a thirty. 
five t u n  lo�om()ti ve over a road of varying grade� , where its 
ful l tractile power is needed only ou heavy up �lopes, while 
a fi fteen tun r-ngine would d o  all the necessary p ulling on 
evelR or d o w n  incline s .  With a light and compact hoiler, 

with a tauk as represented :n the locomotive in our engra
ving, the total weight of the macll ine need not exceed fifteen 
tuns; but by fi l l ing with water or other material, the same 
may be quickly increaeed to any desired extent up to the 
imi t, say of thirty-fi ve tuns.  At C, a !'mall funnel is erected 

whi ch is designed to receive the �pout from water stations; 
and at D a door is placed, which may be used for gaining ac
ceS8 to the interior of t.he tank , or for more conveniently 
throwini! in weights. One or hoth of t.hese apertures may 
be t'mployed at wi ll; and by the materials added . the weight 
o f  t.he locomotive may be quickly augmented or lessened in 
proportion to th e l oad it is to draw and other circum�tances. 
In ca�e of a line havi n g many ascending grades , rendering it 
necessary to change the weight of the engine quickly, while 
n motion. it is proposed to place troughs between the raj]� 

at the bottom of the slope and let tho water be taken up into 
the tank in tho ord inary man ner now in use on many roads 
for fi llin g the tender. On arriving at the summ it of the 
grade , this water is d ischa.rge d, and the locomotive once more 
rendered l ight.. 

T he yariuus parts o f  the machine, as shown in Fig. 1 ,  are 
of l.he usual descr i ption and requ ire no explanation.  B is 
he exhaust. pip!''. to wh ich we have already referred as en
ering the uptake at J ,  Fig.  2. 

T h e  constructi on of the boiler and the peculiar arrange
ment of the locomotive are made the �ubjectB ()f separate 
patents, and t.he cred it of the inventi on s is d ue to Mr. Da
niel T. CSlleruf'nt , of Painesyille, Lake county, Ohio, wh o  has 
patented them, through the Scientific American Patent Agen
cy, in the United States, Canada, England, Au Btralia, and 
mopt of the countries of Continental Europe . Letters 
for further information sho uld be directe d ,  for the next three 
mon ths .  t .o tll .. pa tput.ee,  at the Fiftl, Avenue Hotel , New 
York city. 

--------- • ..  ,---------
Prizt''' o Oe rt'd b)' t h e  Paris Soelety Cor the 

E n e o n r a g t' m t' n t  of National InduOltry. 
In ad dition to the grand annual m edal of commerce, 

Chaptal prize. a prize of 2, 000 francs in the class of cotton 
nd n stries , the Societ�' offers t.he following prizes for t he 

year 1 874 : 
Fr�' For " sma 11  mutor fur home Indu'trles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 000 Comblng cotton " n fl .hort Ilbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .000 Dressing of mi l l s t oIH " B  ( Fert.(. · sou8· .Touarre priz { ' )  . . . . . . . . . . . . . . . . . . . . .  5,000 Praetlcl\l and pcon om1e prod'H'tton of oxyg-en . . . . . . . . . . . . . . . . . . . . . . . . . .  2.000 Utt l j zlltion of W:1.stp ma t ter� In fadories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,000 Transform lt i H B  y f <>ldJ ng a I:atural u�eful produd, �hch n.� quinine, sugar. ete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ,000 Art. l fi� I < l 1 product ion of fat ty ael els and wa x . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.000 

Bb��:;;!i.7gnoJftr(;;di�d��eof���� ��l!{��.�����. �� ���: : : : : : : : :  : : : : : : : : : :  �� Apoaratus for smal l  workshops producing high temperatures . . . . . . . .  , 1 ,000 Cu l tI,atlon of grass and trees jn mountains . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000 
II " " " (second prize) . . . . . . . . . . . . .  500 

Irrll\�tloni8e(:n'nd pM�';i : : : : :  : : : : : : : :  : : : : : : : :  : : : : : : : : : :  : : : : : : : : : : : : . : : : : : : : :  �:� Productton of hen l thy BefOd from French etlkworms . . . . . . . . . . . . . . . . . . . .  50U Reclamation of land and emhankments . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  2,000 A dri l l  for so w ing ma.nure tn powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,000 Sturty of the progresslc n ot t il e phylloxera from one vine to another 2.000 Fabrlcatlou ot good photographIc paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000 

Details of these and other prizes to be obtained on applica
tion to the secretary, No. 1 7  Rue de l'Abbaye, Paris. 

--------------�.� . • .  �.�-------------
Bronze Ca!!!tI,n� under A rtlfieial Pressure. 

A French officer, Colonel Lav roff, has given his attention to 
the casting o f  hronze guns under a more efficient pressure 
than has hitherto been employed-a parallel operation 
with that of Sir Joseph Wh itworth in the case of iron and 
steel. 

A cast iron platform is laid on foundation walls ; and upon 
the former rests, fir.t, the ground plate of the mold, and 
secon dly the mold itRelf, which is of great strength. This 
mold i s  surrounded by a heavy cast. iron j acket, which is 
bolted to the platform; spring-s are arranged to protect the 
boltH and the other part. of the apparatus against the effects 
of the dilatation of the mold after the running. Tbe cover 
is furnished with a cyli n der formed of clay or other bad COD
ductor o f  heat, and on this is placed a metallic piston with a 
pocket or reeeptacJ e. The p iston and pocket form one solid 
piece, which is  supported in its position at the required l ey

el ty iron bands. The open i n g  for the metal as well as the 
pocket is lined with fire clay . 

The upper part of the metallic mold and the inferior sur

face of tbe co ver a re also lined wilh fi re cl ay, in order to re o 
tard as much as possible the cooling of the upper part of the 

casting. The air and gases escape from the mold by means 
of several conical vents.  The apparatus producing the pres · 
Bure consists of a frame formed of two cast iron cross piec es 
connected togt'ther hy means of bolts. This frame, while 
embracing the mold . i� at the same time freely suspendpd 
to the cJlain of a crane by means of an iron ring . The 
frame is furnished on its under side with a p'iece of metal 

1 titutifit �mtritau. 
which serves to close the opening through wbkh the metal is 
run, and to transfer the pressure to the piston. This pressure 
is produced by means of an hydraulic press fixed to the low
er part of the platform, its piston in its descent drawing d.own 
the frame. 

The conditions laid down by Colonel Lavroff are as follows :  
(1) Each transversal section of the interior of tha mold should 
he at least equal to any section above it. (2) The upper part 
of the casting ought to be preserved as much as possible 
from lOBS of heat, by means of a non-conducting lining with
in the mold.  (3) Finally, the piston acting on the molttln 
metal should present to it a non · condnctor, and, moreover, 
should act upon thE' central portion of the liquid column and 
not over its whole surface. 

HOW SHALL I INTRODUCE MY INVENTION 1 

at tbe object. lidu.,lr,t 'to be obtaIned by tbe combInations for wblcb tbe patents were .. granted. they are, 88 de8cribed 1n the specfftcatlon, ftrst, to 'Prevent t.he 'a)aBsage of the products of combust.ton up, around, and over 't:he t� "Of tIle eGal supply re8ervolr, 80 88 to heat n surroundIng Jacket ti!!el'l'!Of ; andl secondly, to beat a clrcnlat!ng or ascendlnl' body of aIr by means of rad Bted heat from the firE" pot, Bnd at the same time to h�8t the base of tbe stove by means of dIrect heat cIrculating tbrough deSCendIng flues which lead into the ash pit, or around it, and to tbe smoke and draft lIue . A thIrd avowed object 18 to secure economy by retardIng the fall of the coal into the fire pot from the supply reservoir, and by causing the tIame to circulate outside of tbe contracted dischar�e of the reservoir and around the upper edge of the fire pot, and thence to descend aroun'd or under the b1lse of the stove in its passage to the smoke and draft tIue. Such are the avowed objects of the combinations claimed to have been deVIsed by the patentees, and their effects they 8ssert to be hUIbanding the rodin.te'd. hpat. and using it for the purpose of wllrmlng the upper part of tile stt)v� and the room In wblch It is situated, as well a. fOr beatin
�

"II' for Warmlht rooms above, if deSirable, and at the eame time eo conftn ng the direct fire beat, and keepIng It In contact with the base portion Of t e stoVe .. S io Iii' .ure warming It to . comfortable degree . A sc�ond e!teet claimed 18 r�lI'ei of the Incandescent coal from the weIght of the body of su�'erIIil;u\nbent coal, thus preventing the compres.lon of th"e burnIng 'coal 1'0 the lIre pot and EecuriD� for tbe dame free eXpabt:llon·, th\ls enahling 1t to act with f��a.����a,.tn�
gd��·if����n tbe IOW"er p'Ortlon of the stove In Its passage to 

10���i���lge�:I�::,�::,P��r;,�s;0 prodnce tbese effects consl.ts of the foi-
I 1. A lIarlng tire rot .tpJ}orted by a base, the diameter of the pot beIng arger at the top ha'n at the bottom. 
a;d ta��::�:Ioo:::��rd�������:!r!.lYIng coal, located over the fire pot. 

This InquIry comes to ns from all over the land . Our answer is : Adopt 3. Revertible passaroes or lIues outsIde of the pot for the conduct of the 
such means as every good .business man uses in ecning his merch8ndi� or r�rgt3r��tC��eb�S;dfggdt�����tt� to the base of the stove, and thence to 

4. A direct draft for such stoves 8S are constructed with revertible flues In eslabll.hlng any business . Make your Invention known, .. nd If It po.- the IIlrect draft being obtaIned by a lIue paSSIng out above the llre pot, and 
sesses any merit, Aomebody will want It. Advertise what yon have for pr5�v6���;��:I� ��;,nJ':s� tgr�"x���r�� �n\',� t.!i���e��J'��:��s'fr�I�'i,dof mIca t�e����. {�� :I�tr�rt��ehoIT�li�:l:t:l�Ing the room In which the stove may 

Thrse devices, with others, are brought tog-ether, and claimed ae 8 new combinatton, and several combinations of some of them are also claimed &8 
of the ms-chine or implement to manufacturers and dealers in the special inventions Jroductng novel and udeful results. Whst thoRe other devices 

���e,;;a:ri't�. not specIfy, for It Is not sbown tbat they are employed by the 

sale In such paper8 as circula.te among the largest llass oC persons likely to 
be Interested In  the article . Send Illustrated Circulars describIng the merits 

article, all over the country . The Dames and addresses of peraoll8 in df!· Ttle stove of the defendants dot's, however, contatn all those mentioned and contains them in combInation . l hat each of them was an old device' well known, and 1n public use before the patents of the complainants ferent trades mBy be obtained from State directories or commercial regis. 
oors . If the Invention Is merltorlons, and If with Its 'utlllty I t  possesses ;re:�X[a�t::p��;���e���\r J{thVrt� �6;�� :;i�:::S�:�������er di���lt�:� novelty and is attractive to the eye, 80 much the more likely it 18 to :tind a thaD its upper, reverttble tIues, a place for flame expansion above the fire pot, the addltlol!. of a dIrect draft for use In Il'nl tlng the fuel, provIded purchaser. Inventors, patentees, and construct-ors of new and useful witn a damper, and the In!ertion of mica for ill Umination openings were all found in stovefil before Hanes and Treadwell claimed to have 'made their invention. It is true there ts a peculiarity In the construction of the lower extremity of the complainants' supply reservoir. It Is provIded with a circular dange, extending outward and bending downward. 80 8!!1 to dt upon the upper Tim of the flre pot, and thus fonn a closed com

machines, implementE!, and contrivances of novelty can have their inven
tions I llustrated and described In tbe columns of the SCIENTIFIC AMERI. 

CA.N. Civil and mechanical englneering enterprfBes, such 811 brldges, docks, bustton chamber. Tbfs, of course, cuts oft communicat1on with the space around the upper part of the reservoir, and confines the :flame and other foundries, rolling mOls. architecture , and new industrial enterprises of aU 
kInds possessIng Interest con lInd a place In tbese columns. The pnbllsb-
er� are prf'pared to execute illustrations, in the best style of the engrav. 
Ing art, for thl. paper only. They may be copied from good photograpbs 
or well executed dra wlnl's, and artist. w1ll be sent to any part of tbe conn-

r:�v���t��f g�rt�tUi�i��h��h���e��ci�����gt���tt;:8��;�bf��I������� o.ue6. For this device, the pecultsr structure of the reserVOir, and the formation of the closed expansion Chamber, there is no equIvalent in the defendants' stove. There Is no such closed chamber. The reservoir does not rest on the fire Rot .  It has no connection w1th it, or with the sidcs 
g�0�:c�:06tco!g�S:1��e�� ��d o�;�t�� Ir�:rfe�:��oti� ��e�a��al��� ��� direct draft is open ; and when that flue Is closed. the fiame Is not de. 

k th tained over the burning coal , but the products of combu&Uon pass di-try to rna e e necessary sketches. The furnish1ng of photograp hs rectly across the cdfie of the :flre pot, and descend along the sides thereof 
drawings , or models Is the least expensive, and we recommend that course ��i:���t:����sd��u��:s=�aecl!i�!)da�O�r���g����lajlri�gttsP�\�t��. PfJ<;; 
as preferable .  The examination of eltber enables u. to determlno lf It Is tbe contrary, It plainly exclude. them . There are other differences In the devices used both in the complainant's a subj ect we would Uke to publish, and to state the cost of engraving In nnd the defendallt's stoves, which we think are substantial, and not merely formal. The combination clatmed by the complainants passes the Kroducts advance of Its execution, so that parties may decline tbe conditions wlth- ?�·r';,°u�gu:!���n��tll°.te;�:a'it������������J'te����'t�oe .. :t��I��eto ���ell�� 
out Incurring much expense. The advantage to manufacturers, patentees, Eot, snd not in contact with I t .  This arrangement maked It Eosflble to 
and contractors of having theIr machines. inventions, or engineering s�������� :�0e;1�� :��nt������ g;

r
:g��!��

n
:'A� tr:e °tfrt:rp����� to:e �e� 

works illustrated In a paper of fiuch large circulation as the SCIENTIFIC ���g:�re��:�'dtrh�sr�afse i�o�o��� ��gaztncec����nngJ���efl�eutpe�t�a8��� l: the defendant's stove there is no such device, and no such effects are pro. duced. There are no external downward fiues l!ep6.rated from the fire pot. 
�I����oli:f:ecrs 't"�f��I��Te ':!�:;:'��i a���n�h:b:riefe�;��r�';,�f:et�e����: face of the burning coal and around the fire pot. T!irough this chamber Is not a country or a large cIty on the face of tbe globe where tbe paper the products of combnstion faBs, eltber tI.rough tbe direct draft lIue,wben 

does not circulate . We have the best authority for stating that !!lome of that ls in use,or to the base 0 the etove,and thence outward. This arrange· 

AMERICAN is obvious. Every issue now exceeds 42,000 and will Boon reach 
50,000, and the extent of Its circulation Is limIted by no bonndary. Tllere 

¥'ie"a����1 ���!,"n�1���e f�!�W!;,ltn�s����ta���::'de�hfeO�;��o���I'i:h��g the largest orders for machinery and patented articles from abroad have the external air can have accedS . 
come to our manufacturers tbrongb the medium of the SCIENTIFIC th�\lfI���'st:��'i:e .. ��Rlr:�!��e't. Olft��v,;��St:o�li�l�b2e�1�����':.\Sp��� 
AMERICAN, the partte� ordering having seen the arUcle illustrated or ��fi�fn��eh h�ssu�t�!:��regumb�; ���g!i;���!:t c��!�����n IftS �o���r; 
advertlserl fn thf'ElP columns .  AddresR in the employment of the devices used by the defendants, together with 

MUNN & CO., 
37 Park How, N. Y. 

Invention!!! Patented in Enltland by American •. 
[ Compiled from tbe CommissIoners of Patents' Jonrna1.] 

From .Jannary 16 to January 19, 18i4 . incInfltvt�. 
CONDENEoiED MILK . -G . Conkltn, New York city .  
FILTER.-P. Huerne, San Francisco, Cal . 
Foa �IGNAL.-G. C. Pattison, Balt.imore, .\f d. 
MAKING LAMPRLACK .-.J . Rogers, New YArk city. 
P I P E  WRENCH . -J . Au"tin . K ew York city. 
SnoE TIP .-A Pollok. WaRh lngton. D .  C .  

V.RNTILATING AND 'WARMING.-A. G .  Myers. New l�ork cit)" .  

DECISIONS OF T H E  COURTS. 

Supreme ; C o u rt ot· the Unlted1 States. 
BABE BURNING STOVE PATENT.-HAILES & TREADWELL V8. VA.N WOKMER etal. 

(Appeal from tbe CIrcuIt Court of the United States for the Northern DI.· 
trlct of New York.-October Term. 1873 . ]  

A new combination is patentable if i t  produces a new result, although all the elements were prevlousJl known and in use. 
w��t ;:;a�:;:;I�e����u':!�Jtco�Sp'\��t�I�Io:ed��I?�:ld:3e::�tr�����s Mhl�� 
;������t��� �:n�:;� ��rnbf�;\t�nOfe���'::i,Jt��ults is not such new result, 

A groupIng tOjlether of devices In which each one produceB its customary effect unmodified by the rest, and no more, and In which no result fol· 
t�:�:r� �������fg����n:;l:�;�7���f:���c;tt����::t� g�:�����i�ts, 

No one can prevent others from usin« certaIn [lgecified devices, eiLher 
�����t������t�e�ab:i!-u:�dh�s-:��lt:e�:r:�t���;.�se�:���hhee,lji��I:�:I�� of t.he constituent parts, and was not merely an aggregate of the effects whicb were produced by those parts wben operating by themselves. A clatm to a combination which hi  defined to be U suostantially as de· scnbed " Is tbereby limIted to tbe elements whlcb are described In tbe specUlcat\on as compOSing It . 

Mr.  Justice Strong delivered tbe opInion of tbe court : 
pr��:�i��p: tbht���g����nt �;���s�de8fnf�:s�w�af:��t�'nfeO)sa�e1:i�S��: 
dated February 8. 1863. and t'f,e other Is an orl"lnal, dated Angust 11. of tbe 
same year. The earliest asserts twelve claIms, of wblcb tbe lIrst live only 
are charged to bave been Intrlnged by tbe defendants, and tbe second contaIns six claIms, upon tbe !lr.t and second of whlcb alone It I. averred tbere 
����ft�na�'ft��c;�:!,",!'r.��tiy �'r;:enl"n;���fot,!': c1:f:;''!,���lff��·n��!ba\�� 
the Infrtngement charged In the bil l .  

The "toye containing the Improvements described in the patents held by 
the complainants. and that manufactured and Bold by the d efendants, be
long altke to a claf!s of stoves long known as " base burners " or self feed
ers, called such bf>cause they haye a magazine or reserVOIr suspended above 
�l�ig:;� �g�h 1W��. I��ios�� g�l�de�·�t� Cr¥�! l��i:: e��P�: t1�t���1;�ol��� 
feeder Is left open ; and as tht' coal in the fire pot is consumed, that In the 
re8ervotr falls and supplies the place of tllat consumed, the combustion be· 
tnlZ only in the fire pot. and not in the reservoir. .Many such stoves had 
been made, and they were well known years before either of the comtlatn� 
;��'�t������t�a:r�!r����n ��� �c!�o��'�lg���� ��t�:t:.re¥h�B I��eent�:� 
claime(l are alleged improvements In the structure and arrangement of 
such stoves .  They consist In what I s  described as a new combination of 
old and known devices, producing a new manufacture-namely, a stove 
unittng In I tself all the advantages of a reservoir stove, and those of a re
vert ible draft stove, which prevents the products of t.he combustion in the 
}�� IPthte��Y::: �g�si�g ��pae)Ot���::e�.oari� �h:u��s���ri�';;l�:i�� h8eSa�ne�1 t�; 
their es('spe Into the apartments where the stove may be placed . All the 
devtces of wh1ch the alleged combination Ia made are confessedly old. No 
Cl�i%�6f�g����:dU:d ����!. �hee: c���rna��::, ��1i���g���������g· use-
ful results , Is patentable, though all the constituents of the combination 
were well known and In common use before the combInation was made. 
But the results must De a product of the combination, and not a mere ago-
�f:��t;t�� s�,�e�t\��du�:S���� t�:e C��fl:!�fs���a�t �f rig:e�fr�������;��� 
they an old result obtained in a new and improved manner. Merely bring
Ing 0111 devices Into JuxtaposItion. and tbere allowIng eacb to work out Its 
own effect without the production of something novel, i8 not 1nvention. 
:nod o:R�Ftfl �����l�fht�'�i��r :r�VJri�� �lf tg:V!f::n:�:���t t�reo���gFn:J:ri, 
and something more than an aggregate of old results , can acquire a right to 
prevent others from u8ing the game devices, either singly or In otllel' com
blnattons, (lr, even if a new and. useful result Is obtained. can prevent oth-
er:ffioo� u::��;�:l��ft��ep��:��;sb�l�tt�ntt�t�;;�l�l�oa�rinl���?rig ftrBt 

others thel do not use, and the re�ult of the entire combination Is the pro-
���t��� �ete��ri�'�t�g:rigfn!�[J·nmcai;��all�/c!"3���h� �:s��fs �f!r���ni�; that of lobe complalnants. We have said that the new results clalmed. whatever they may be, are not the productioll of the combined dev1ces common to both stoves. The devices used by the defenddnts produce no new eft'ects, because used In combinat1on. The space around the fire pot leadIng to tbe base doubtless secnres tbe benellclal results long known to follow the use  of revertible fiues. It may be conceded to be an equivalen t for such flues : but the results of its COllstruction are not changt-'d by the 
����i�8etn� ��J��:�fn�� i :rn�ll �� ¥riftl!o���e:eV�!�'di�t�h: f'��!r:r;��. di:t stU I operates to conduct the productA of combustion to the base tl.nd Into 
!���x�ta�bee 8al��f::e�f�����d�:i��v:��yo�teSb:��ec(?�:��:��8��;��� is also in the complainant's combInation. Each produces its approprIate effect unchangen by the others . Trlat effect has no relation to the combf . Dation ; In no sense can it be called its product. Thus far nothing novel Is producer}. This, then, I S a mere aggregation of devlcP8, not Invention and cOilsequent.ly the use of th(J se devices, either singly or together, can: be helll to be any InfrIngement of rll'hts belongIng to the complainants . \Ye pass now to consider more in oe tan the claIms in the comp lainal1 ts ' patent0d whieh It I. anegedthe defendants have Infrln�ed. The llrst III tbe 
���s�a��eK,8;riret8�n�?ti�etb�f�:�ei:3d!��r�g�J����: ��Q�fgc�[i��� t�o �� WllS doubtles!!I lntended by the patentees to be limited, for the claIm spemks of the combination clatmed " substantially as described," that is, described tn the speclo.catton . Thus ltmited, one ot Its el1senUal elements is 8 closed combustion chamber over the fire pot, formed by a fianlle of the re&en'otr 
����l��n��c��;g U$Rtr t���g�s t::S�i�tg ��'!vE�Oavrlg.ed ¥��� ef:g���i������ pen�able for the purposes asserted in the claim. as welJ as in the specifics-
Ito�. f:n�1i���r.ec¥ll;;e����!rt�����:g!hoef���IIft���&a�3����;�:gd:C�� 
r:g ���������lt, gI�g�tri:�:t�;ri,rp���i:�&Pih:r:;:g���t;;f� f>1:t���:t But this constituent of the combination the defendants have never used, nor have they used any corresponding device, or device producing the �ame results. 
re�'�:v�1�?�: c;��'fu� l�: 2�:��i���! ��:����arrhe �a��f ���s��� 8d�.E:r. ward for unifed oDeration in a baee burning colt supply reservoir Fto"V"e or furnace, essentially 8S set forth . The means set forth tor extending t.be flame passage downward are perforatlon8 throu�h the ftange, formlDf the 
��t�r:��o���:7u�� ���ecJ�i�� �����:�I��r�ho�u:.e�to�:tT��� l:t����!rdr:t 
some distance from the :O.re pot, through 8 space bounded on one side by the fire pOt, and on the other by an outer casfng of the stove, perforated for the admIssIon of external air. ltmlght, perbaps, be qnestloned whetber tbere Is any devIce in tbe defendant's stove corresponding to tbh ; but, waIving the con81deratlon of tbat question ,It Is very evident that tbe comblnat\on of the tbree devices named I- not tbe work of Inventlon _  They have no relation to eacb ot,ber. Neltber tbe form of the teeder nllr the 
�hbafr� f: ��e nllo":em���r;�;"l'n� �,!'o� t�� 1�f��t���'?'.rtt�ri' gm� ����g3:: 
vices . The revertible lines bave no more to do witb a .toTe snpplled by a feeder tban tbey would bave witb a stove supplted by band. Tbere Is, therefore. nothing In tbls claIm that Interfere. wltb what tbe detendant. 
have done .  An essential element of the combinatIons mentioned In both the third 
and fourth claims is the closed combustion chamber, formed in part by a 
cireular flange extending outward and closing on the top of the fire pot, 
with pertorations in it, or ears for connection with the downward dues, or 
it. 1s tbose perforations or ears leading out of such a chamber to the de-
�����I��f����r[�ih:�����1J:���� :l�ev��f�hdear�t�ads°be�� :rit���¥oi�,����� 
frlngement of these claims .  

T�je fifth claim I s  the only remaining one contaIned i n  the re1ssue which 
the defendants are alleged to have invaded. It Is construcUng the fire pot 
of a base burning stove with an imperforated circumference, and in the 
fonn of 8 trumpet mouth at tts upper extremity, in comblna1 Ion with de
scending flame passages. substantially as described, and for lhe purpoE'ct-l 
Het forth . How in combination ? As dt' scrihed in the specifiraUon. untt ed 
by means ot perforated flanges �r ears of the pot. involving. of course. the 
presence or a closed combustIOn chamber constructed snbstanttal1y a8 
already descrtbed. Construmg the claim thus, as we think i t  must be con · 
strued, the defendant� have been gui lty of no infringement . 
ft;��:\n�l�� ��:hf�;e�������i�:o!

s�¥e:h��1fu�}�a�1�� ,:;e e���ers����! 
expansion chamber, coal supply reservoir, fire pot, descenStng �ue, and 
draft fine, substantially In the manner Rnd for the purpose (lescrlbed. In 
the main, this is the same comblnatl on 8S that claimed io the rei&ElUed pat· 
ent we have bad under consideration. The only change is the addition of 
illumination openfnfs .  These were a well known devtce appHed to stoves 
���ebi��h� �l:�e[o':n�fnea ftaot:�t��:;hf::�t��ositgfl fe��7� i�oir.ec�N:; 
do not affect, tn the sltg-htest degree, the results ot" that combination , what
eyer they may be. It IS imposslOle to regard the mere addlt1en of such 
openings to a stove containing the Improvements described in the reissued 
fi�t�.nt :r;,t:����r�\\O��:e� t��Wd�t!��;���e ���b�no�ti�r�spi�!�3°�J�rie:l� 
!�re��e���a�0rio���fi���t���S���Pi:�o{O[��� f�OtS:ee:ffaf'�sJ��t��:ro��� iB 

Similar remarks might be made respecting the second claim of the xatent 
�lfe����:�l��eo����rn:W��gh��: ���lh���ou�:d��f'ib� 13:t���:�i8. 11 the 

The decree of the circuit court 18 aUirmed . 
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�tttut �mtti(an and �nrtign �attutt'. 

I m proved Thill  TUIr. 
D e witt C .  Bassett, Cambria M m ' , M l ch.-Thls Invention relates t o  means 

for 8upporting tho th111 s of a vehicle, and furnishing, at the same time, a 
convenient mode of a ttachment for t h e  saddl e ,  breechlng strap , and girt h .  
Tbe tb!ll  tug consists o f  a t w o  p art tube and a tube containing loo;>s for 
the saddl e ,  breechlng, and glrtb straps arranged loosely thereon. 

Improved A sphaltic Cement Tank. 
Tobias New, New York cltr .-Thls I n'l"entlon relates t o  the residuum of 

coal t a r ,  now u s e d  fo r' roofing, pa'Ving,  and vault covers.  As soon a s  suf
ficiently c o o l ,  this resldnum Is p l a c e d  usually I n  barrels ,  wberein It soon 
solidifies, and frcJm which i t  COln only b e  removed by their destructi on, 
whlle t h e  coo1!ng a n d  reheating Impair Its q u a l i t y .  The present Invention 
I s  a t a nk I n  which this val uable c ement may be offered to the trade with all 
UfoS original  qual t t t e s , and without any necessity for the destruction of the 
package that contai n s  It.  The tank or m e tallic barrel I s  made airtigh t ,  to 
prevent the evapora t f o n  o f  the valuable adhesive properties o f  the cement, 
and, i n  conjunction with t h e  I n n e r  lining, which I s  a non conductor of heat,  
to prevent the e scape of ca10rlc . T h e  asphaltic cement I s  drawn from the 
sttll  fnto these barrels or package8,  w hich are t h e n  transferred t o  a cham
ber, kept a l ways at a suitable temperature, and there held i n  readlnpss t o  
be s u p p l i e d  t o  t h e  trade.  D u r i n g  transportation f r o m  one local!ty t o  
another, a small fi r e  18 mai n t a i n e d  fn  8. central furna�e,  b u t  o n l y  s u1llclent 
to make u p  for the heat that w!1l 'l"ery slowly escape from the ai rtigh t and 
b e at.protected package . 

I mproved Potnto Plnnter. 
Jonathan U. rllClpEI,  C h a tham, X. Y . -This inv: ntioll c O ll Ell s t s  of a cut_ 

ter o n  a h o l l o w  r o t a t i n g  dropplr.g drum 8 t  the bo ttom o f  the hopper, In 
such relat i o n  with t h e  p a ssage t o  t h e  dropping tulle that the p o tatoes , set· 
tUng rtown upon the d i s k .  thro ugh the h o l e  I n  the hopper. w!ll  b e  cut o ff l n  
sumcleut quantity for the seed o f  one hili  a n d  delivered Into the passage 
to the tube . The invention also (�on8ists o f  a dlseharger combined with 
the cutter and t h e  disk, so n� t o  force out any of the cut pieces that may 
l o dge I n  the throat b e t ween t h e  cutter a n d  the disk, and deliver them into 
the pa ssage to t h e  t u b e . The Invention also consists of a spring pusher, 
combined wtth t h e  c u t t er, t o  push t h e  cut pieceos i n t o  the passage. 

I m proved WIl�hhlll Machine. 
Elbridge �Iarsh a l l , Toron t o !KRn .-The clothes are plart"d in a box,between 

a grooved side au d n. vertical beater,  t h e  t o p  closed down. and a putHcient 
quantity of water added there t o .  A lever Is then worked up and down. 
which produceR a reciprocat i n g  motion of the beater by the action of tog· 
gle levers, and thereby the rubbing, pressing, Bnd squeezing of the clothes 
till  they are perfectly cleaned. This machine may also be used for press· 
I n g  lard, by putting the lard i n  0. hag between t h e  beater and the side, and 
p l a c i n g  i t  In an I n clined position for the clear lard to run 011. 

I m proved Cotton Hale Tie. 
L e u p o l ll W e i l ,  2 1 1  'V<! ,"l t  5 1 s t  St reet, � e w  York clty.-This i nvention con

st�t� o f  o n e  or In 'l rc t r a u s verse slots through the end portions of the band 
o r  hoop, t hrough o n e  or m ;) r(� of which slots,  i n  each end portion, 8. fiat 
metal pin or key I s  passed , the two end portions being overlapped. In tbe 
case of a b a l e ,  the key will merely extend along the hoop or ban d ,  between 
t h e  latter a n d  the bale, s o  a8 t o  be secured by the p ressure o f  the bale. 
The key has a head t o  prevent I t  from pas.lng through ; and. If needed, It  
m ay be b e n t  o r  Indented w i th a punch, to secure I t  from working o u t .  The 

n v e n t or's object i s  t o  prOVIde a bale t i e  of undiminished strength . and t o. 
do away w i t h  the neces3lty of m a king b ends In t h e  band to fasten I t  
The i n v e n t i o n  can also b e  a p p l i e d  to harrel h o o p s ,  etc . 

I m proved Roo n i n "  Hear for CarrlageM. 
Daniel  Hutchinson,  of H a n n i b a l ,  M o . -The obj ect of this Invention I .  

m ainly to p r o v i d e  light v e h i c l e s  w i t h  a platform gearing, by w h i c h  the 
construction o f  the sustaining parts can be made lighter, and the upturn
ing of the body of the carriage prevented, a s  the front wheels are !Dade to 
t u rn freely below the same. The I tl v e n tlon consists In substituting for 
the king bolt a disk turning in a n  outer Burroundln� sleeve, w hich carries 
the fro n t  spring of the carriage, and the springs connecting the step brace 
of the SRme . The dispensing w i th the p e rch and s t a,YR equalizes the addi 
t l o n al weight of the step brace and disk pivot.  

Improved RaUway Ral l .  
George o .  Kunkl e ,  Z i eglerville,  Pa.-The cap rall I s  so shaped t h a t  Its 

head overlaps that of the base rail,  passing then 'along Its side , and being 
curved at the Inner corner o f  the basf', so a s  t o  el1p eastly along t h e  base 
rail . and be easlly removed and replaced . The base rail Is first placed In 
pORltf o n ,  being produced to c ')rrespond with the cap rai l ,  w i th rounde d 
head and forward pro.1 eetlng l o wer corner.  The cap rail is  the n  placed 
with I t s  outer edge under the chair recess, a n d  s 1 ! d  along the base rai l till  
the head o'l"erlaps t h e  bnse rall, resting fully thereon . Both t h e  upper an d 
lower ralls may be removcd a n d  subst!t>lted very quickly, and without 
drnwlng a sp ik e .  The wear I s  confinpd almo s t  en tirely t o  t h e  upper rall,  
which may be m a d e  of R t e e l ,  th e l o w e r  o f  fra n .  A chair may be used o n  
every t i e ,  or on a lternate ttes, a s  desire d .  

Im proved Machine f o r  GUln minll 8aws. 
Thomas S .  Jackson, La Grange , Tex.-A slotted Btand or socket i s  adjuElt

ably connected with the bed plate. This sloted stand resembles the tool 
socket of a turning lathe, and I t I s  made adjustable In a slm1l8r manner. 
An arm extends horizontally at a right angle from the shank, which l a t t e r  

is plf\ced I n  t h e  s o c k e t  s t a n d .  To one Side of this a r m  Is attached, o n  a 
horizontal  arbor, a face gear wheel.  The emery wheel fs made fas t on a n  
other arbor, which i s  supported b y  the a r m ,  aud h a s  upon j t  a p i n i o n  with 
which the gear wheel eng8ge � .  A rapi d revolving motion is given the em· 
ery wheel by revolving the gear wheel. The macblne may be operated by 
hand or by motive power, and is made to gum or dress the teeth o f  a saw 
without the use of 1I1es. and In the most expeditious manner. 

Improved Dental Plullger. 
George H .  Chance,  Salem . Orego n . -Heretofore the metal points of the 

Instruments mwd by dentists I n  ftll tne- teeth with gold h a ve been e x clusive
l y  of steel . The abcye i nventor useR gold rendered of sultahle hardness by 
a l loy. The a dva ntages claimed are prevention of electrical action from 

t h,- "ontact of the steel tool and the gold ftlUng. Second, obviati n g  t R e  
danger of m i n u t e  parttcles of steel remaIning i n  the tIlli ng, formi ng a c e n 
ter o f  oxi dati on . Third, i n  p r e v e n t i n g  undue force b e i n g  u � e d ,  to the 
detriment o f  the operation a n d  pain of t h e  patient , t h e  pliability of t il e  
g o l d  point b e i n g'  foIllch that I t  will  b e n d  b e f o r e  an excflsfollve b l o w ,  w h i l e  !;uf
ficl ently bard for all prac tical purposeR. 

I m proved lusid,· B l i n d .  
.John H .  Voorhees, WHUamshnrgh , N. Y. ,  a.s�ignor t o Hard�' ll n d  Voorhees,  

o f  .ame place.-To o n e  cud of t h e  shutter roller Is attach e d  a pulley around 
which Il' pORsed an endless uelt Which also paSSf'fl around a small pulley o n  
t h e  cB.sin � .  B n d  by means of which t h e  shutter l !'l  w o u n d  u p o n  and unwound 
from the roller. The pulley I s  recessed to receive t h (>  Flprlng, which is 
coiled around the pivot of the roller. The inner e n d  of the spring hilS an 
eye forme<i upon it, which 1 0  slipped over a pin attached to the pulley. The 
outer end of the spring has an eye which connects with a lever, which , uy a 
pin and a series of holes In I t s  arm , may be adjnsted as destred. The tension 
of the spring Is regulated h y  turning the lever around I t s  pivot. The spri n g  
Is 80 arranged as t o  be wound u p  by t h e  descent of t h e  shutter, a n d  to b e  
f u l l y  w o u n d  up when the s a i d  s h u t t e r  has b e c n  fully lowered. By this ar· 
rangemen t ,  the spring i ncreases i n  strength as the shutter descends, 80 as 
to be always about equa.l  to the weight t o  be supported, so as t o  always 
balance the said weight, and thus enable the 8hntter to be raised and low· 
ered with a very sUght o u tlay of power.  

Compensatinll A ttachment for Flour PackI ng Machines. 
Lewis Creveling, Akron, O .-This Invention consists I n  the connection of 

a strong spiral spring with the shaft from which the barrel p l atform I .  sus
pended, and with a hollow cog wbeel, which Is guided by a proj ecting rim 
In the base plate of the caolng, and adjusted to any degree of tension of the 

spring by means o f  a plnton with check pawl and crank ,  as required for thc 
diflerent purposes for which the packer is used. The Increasing weight o f  
the barrel o r  sack to be p a c k e d  will be compensated by the Increased t e n 
s i o n  o f  t h e  spiral s p r i n g  on t h e  shaft, .o t b a t  Ihe process of p a c k i n g  con .  
t l :J. u e s  uniformly from beginning to end, the platform retnrning then east
Iy Into elevated position for fill!ng t h e  next barre l .  

Improved Fountain I n k  Pad for H a n d  Stamps. 
Francis J. Coutant, New York clty.-In pssstng u p  sD d  down through the 

top of the Ink tank, R. certain amount o f ;  friction I s  required to keep the 
ribbon t i ghtly strained across the pad. This Is  accompUshed b y  means o f  
elastic valveR ,  onc o f  which i s  stationary. The o t h e r  18 g r i p e d  between 

I m proved Magazi n e  FJre Arm. , metallic plates,  and moved @o a8 t o  press the valve agai nst the rlbben by 
l-'rank P. P e a c e ,  M arysvi lle,  a n J  .l ameR W. n. Wll1tnms, Knoxville meaDS of finger screws, which move In slots in the top of the tank. There 

T e n n .-This fnvention CODRtl!1tS o f  a magazine chamber on each side o f  the is a plate at o n e  end of the tank, through which the 8CTPWB pass , which 
harrel, with 1i transversely reCiproc a t i n g  block behind them for taking the platp I s  forced up and the screws moV"ed laterally hy cam lc"Vcrs. Finger 
cart ri dges from said chamber� a l t ernately and pre senting them to the bar� screws at the other end are attach e d  to an angle plate, and produce the 
re I ,  also for removing th(� shells to a discharger. The block Is worked by same result in a dltlerent manner. With this fo untain pad t h e  q uantity of 
a crank shaft a n d  connecting rod Bet In motion by a trigger wheel. which l'lk carried up by the rtbbon is al ways the same, and cannot be vari e d  ex
h� t u r n e d  f a r  ('no ugh e a c h  t i m e  i t  1 8  p u l l e d  for tIrtng t o  effect ODe m o v e - cept by compressing t h e  rl bboD betweC'n t h e  valve s .  
ment o f  t h e  block.  whleh IJrlllgs the cartrldg(' Into poslt!on j u s t  before the Improved llli tel.iu lr  IUaehine. 
b a mml' r fal ls .  TIlt' o bj e c t  iF-! to proyl de a t:n m ple and efHcien t repeatt ng J oh n H e u ry Rowlan d ,  Denver, C o l .  Teor.-This I n n� n t l o n  eonsil'ts  ut a 
arm, wlllch cau be loaded a nd fired by s im ply pull lng the trIgger ,  s a w  guide and plat H"  gnt d e  for cOlltrolltng t h e s a w  and p l all� t n  cutting o ft'  

I m provpd H e d  Warmer. and smootblng the w o o d  sticks.  There are a couple of shift i n g  stops a n d  
J o b  CrOCKe t t ,  Portsmou t h ,  O .-Th IR inven t i on c o n sists o f  a fl a t  c ircular a scale f o r  a g u i d e ,  hy w h i C h  to adjust. the stOPA against w h i c h  the w o o d  

metallic bed warmer, t o  be fi l l e d  w i t h  h o t  w a t e r ,  which is provided w i t h  a pleceo a r e  h e l d  f o r  sawing bevels of any angl e ,  right or l e f t .  T h e  support 
scre w plug fi tting hermetically I n t o  a screw seat . The latter 18 a rranged for sal d stops Is jointed to the sa w and plane g u ille s o  as to be adjusted 
wltb notchcs for allowing e'l"ery drop of water t o  be extractefi frol1\ tbe around Its maj or axis, and a t  rIght angles t o  the dire c t i o n  I n  which the 
inside, both plug and seat proj e cting t o  the inside of the pan, being 1Iush shifting stops change the angles of tbe miters for making the latter 
with the outer surfacc.  splayed. 

I mproved llIachine for !'ampllnlr Ore .. and ·other lllsterial. 
John Collom. Idaho Springs , C o l .  T e r . -Th!O Invention consists of a 

sm.lI sbort spout whIch Is slowl)"" and regularly moved at Intervals nnder 
the mouth of a spont o r  trough, thro ugb whlcb tbe s ubstance to be sampled 
I s  caused to run, receiving a certain portion o f  the said substance, and 
diverting I t  from the regular course Into a sample box. Tbe proportion of 
t h e  8ubstance taken t o  the w hole mass I s  determined by the proportion 
wblch the sai d sbort spout or receIver bears t o the length of the circuit 11 
t ravel s , ln the greater portion o f  which I t  I s  not p assing the spou t .  The 
object 18 t o  obtat n ,  from crushed ore , grain ,  and other aubstances, Eamples 
representing an average as to quality,  and the p roportionate weight. 

Improved Railway Switch. 

Carl Naucke , J r . ,  Magdeburg, Germany. -The object of tbl8 Invention 
• to pro'l1de a "witch mechanl.m, I n  conneetlon with tbe common rail. 

ro·.d signal swltcb , by wblcb tbe correct position of tbe s wllch rail may 
be obta I n e d  by the locomotive engineer,  even If t h e  swi tch Is wrongly set 
by a ccIdent or mistake, permi tting thereby a full control of the s witches 
b y  tht same without slackening speed. a n d  i ncre a se d  safety al:ainst B ccf 
dents arising from misplaced Bwltchcs.  The invention consists In p ro v l d �  
i n g  the p1voted s w i t c h  r a l l s  with an attachment p latt" . This conn ects, b y  
bell cralJ k  l e v e r s ,  with a l1nk·shaped pi 1'"oted rod,  operatt"d ane g u i d e d  I n  
s u c h  m a nner t l 1 n t  the attachment plate and s w i tch rails a r e  m o v e d  when. 
ever a l a l Ch connection of t h e  l i n k - shaped r o d  with a l ongitudinal lever 
rod, which locks t n t o  the sHdtng switch bar, i �  released by the action o f  an 
Inel1 ncd lever of the l oc om o tive o n  the roller o f  a we ighted tlrauk of the 
locking lever r o d .  Th e detaching of t h p  lever rod from the gIlding bar Is 
thus produce d ,  a n d  t h e  8wHch rails are t.hcreby carried Into position for 
the train . 

l m prov .. d H('vel �nwinlr Mnchine. 
George S .  Grier, �Jllford,  D e l .-This I n ventton conSists i n  combining a 

Yertlcally reCiprocating s a w  w i th a c a n t i n g  frame, rack ring a n d  p l n l o Il , 
an d  feed table,  having llrc Hurs t: upportcd in concavi t i e s  of the uprights,  
whertby th, whole machinc i s  rendered much m o re conve nient,  and i t s  
products a r e  c a u s e d  t o  (' x h i b i t  It m ore thorough, workma nlike,  a n d  u n l . 
form appearance.  

I m proved Loom Temple. 
John C .  Thlcklns, Washington Mms ,  K .  Y . -Thls lnyentlon consists o f  a 

wheel for the welgbted strap of a loom temple, pro'l"lded with a ratchet 
and pawl arranged t o  allow the wheel t o  turn frecly when the wetght goes 
do�'n . The weight Is free to exert a 1 1 l t s  force without any J oss by friction, 
and the wheel Is p revented from t urning when t h e  strap I. pulled up.  By 
this melln i t h �  ( n tl uence of the friction of the strap on the wheel,  to the 
weigh t  for holding the fabric o u t s t retched against the tendency o f  the t e n .  

s i o n  of the w a r p  to c on t ract t t ,  1 8  Increased. 

Improved H evel Sawing Machine. 
George S .  Gri er, 1I1!1ford, Del .-Thi. Invention consl .ts In a saw beveling 

machine with a ratcb e t  on eacb end of the tabl e ,  tbe t eeth o f  the t w o  being 
Inclined reversely from the middle ; an adjustable frame placed trans. 
versely across a .awlng machine table ; In combini n g  with an adjustable 
potnter, connected and moving with the table of a statton ary scale pla.te, 
having a vertical row of n o tations and a series o f  n otated arc rows . These 
Improvemen ts are specially adapted t o  fac!1!tate the preparation of ship 
timber and tbe c u tUng of Irregular forms.  

Improved Gradinlr IAttachment for Level". 
Dr. John Thornley, Charlott e.'I1lle, Va .-This Invention I s  a n  Improve. 

ment npon t b e  gradi n g  l evel for whlcb letters patent N o .  143,912 were 
granted to the same Inventor, dated October 21, 1878, and It consists In so 
constructing and arranging tb e adj usting gradnated bar and i t s  sl!dlng ex_ 
tension pIece that a single screw secnres them I n  tbe d esired pOSition , 
either exten ded or retract e d ,  and whereby tbey may be locked together a t  
their respective outer a n d  tnner e n d s  by a spring and shoulder connection ; 
and In the combination of said adJ o s ttng bar with a piece which I. h l D p:ed 
t o  the under s I dt" o f  t h e  level . 

IJDPrOved l-i1'lton U"ackiuu .  
Andrew .J. Isler, BrownsvU l e ,  Pil .-Thls Inyention relates t o  meo.ulol 

whereby wedg-es mayhe applied, i n  11 novel and useful manner, t o  the sprmg 
packing of a piston , and to means whereby the screws that fa sten the fol
lower to the piston head m ay be fastened by nuts on the o u t S i d e .  whUt' the 
heads of the bolts are located on t h e  Inside of t h e  piston head . 

! m pl·oved Wood Stove Heater. 
John c . �Frazter, West A l exander, Pa . -Thls inyention c O .lt-li s t �  i U lJ1a k lng 

a wood stove w ith a n  upper and lower divi sion,  the former en larged and 
projecting over the latter to receive a h o t  air ch'lmber, whtch i s  pro \"lded 

with t w o  registers ,  o n e  opening into a pipe leadtng t o  the room above 
while the o ther o p e n s  i n t o  the room I n  which t h e  wood stove Is located . ' 

I m proved 8afety AUacllluent for Pocket Hook ••  
J o h n  T r o u t ,  Om'lh a ,  Neb . -Thts i n "V e n t i o n  consists of a long flap a U t i l e  

w i d e r  than t h e  length o f  h a n k  n o t e s ,  w i t h  one or m o r e  e l a s t i c  straps or 
cords extending Bcross from edge t o  edge on t h e  inside, and a t tach ed a t  
t h e h  ends to th e edges o f  the flap t o  secure the b!l.nk notes,  w h i c h  are t o  be 
placed nnder the straps, a n d  then rolled or folded up In the flap. There Is 
also a safety fastening for attaching the book to the clothing, s o  a s  t o  
retain I t  I n  c a s e  of an a t t e m p t  to pick It out of the pocke t .  T h i s  fas tening 
Is a notched stud pin proj e c t.lng from a ba.e plate, attache d  to the clothing 
a n d  pass1ng through a plate on the book, behind which I s  a spring catch 
engaging the said n o tched p i n ,  so as to hold It untn released by pushing 
the catcb out of ,he notch hy a thumb bit provided for the purpo.e . Th e  

astenlng I s  also appl!cable t o r  aeeurlng o t h e r  poeket articles. 

1 37 
Improved Comhined Plow, Scraper, and C.hopper. 

Hezeklah W. Rumfel t ,  South Point ,  K. C .- To the beam , a little I n  front 
of the standlJrd, i 8  a t tached a second s t andar d ,  which csrrt elJ a scra p e r  tor 
barri ng off the plan t e .  Suitable gearing o n  the forward part o f  t h e  
b e a m  r o t a t e s  a longi t udinal s b a f t  w h i c h  revolves i n  bearings I n  arms 
a ttached to the beam . To the shaft are attached two knives, the shanks of 
which are made of such " length that the knives may be In proper position 
to chop the plan 18 .  

I m proved MoccRsi n .  
George F .  Parker. S t .  Stephen's,  Can8 d a .-The s o l e  piece i s  m n d e  of an 

el1!ptlcal form, and sumc l e n t l y  wide a n d  long t o  form a seam w i t h  upper 
and heel piece,  which slopes from the leg seR.m i n  opposite direct ions 
toward ll e e l  and t o e ,  and i s  at some di stance above t h e  tread face . The 
protuberance of scam i s  brought upon the outSide, to make a s m ooth Bur
face on the inside. The u p p e r  o f  the sOle h a. s  8 t o n g ll e  a n d  side projec
tions, to and under which 1 s  sewn the front piece, the latter being m lt. d e  
to oyerls.p the h e e l  p i e c e  a n d  rear leg piece to which 1 t  i s  sewn . B y  C O ll 
structtng t h e  b o o t  o f  p l ec("s t h a t  Q r e  tltU! shaped and fitted togeth er,  a 
very r.omfortable and durable moccasin is obtain e d ,  whi le the leather can 
be cut t o  more advantage a n d  with greater economy. 

I mproved H a n d  P u l l ey. 
Edwin Sanford, Hartfor d ,  C o n n .-T h i s  Inventfon consists I n  m o king th e 

lagging of p u l 1 eys of o n e  rubber or l eather strap, at f n tervals and at e li c h  
e n d  thickened t o  e n t e r  recesses 1 0  t h e  r i m  of the p u l l e y ,  sccnred by screWF\ 
pa.slng u p  through the wbeel rim thereinto,  whereby I t  w!ll  be n o  looge r  
necessa.ry t o  take d o w n  shaft and rcmo,'e p u l l e y  w h en ever t h e  lagg-ing 
needs repair or replace ment,  but sfmply t o  unfasten the screwfl.. 

I m proved Piston Rod Packi n ll. 
Charles H. Fuller, A kron , Ohi o ,  a ssignor to him�f'lf and Edmund W. Dca . 

con,  of same place .-An outslne casing of rnbber is surrounded by cover
fng of canva s .  A con of hempen rope I s  tIlled w i t h  pal ver1zed s oapstone ,  
a L d  w i th a second rope o f  rubber cloth i s  wound aroun d  a mandreJ o f  w o o d  
of t h e  s i z e  of the p i s t o n  r o d ,  alternately, and then surroun ded by t h e  casing . 
The whole is finally cut off sq uare , so as to fi l l  the fltufflng b o x .  In t h i s  man 
nf'r the p a c king t s  preparc(l for u s e ,  and m a y  be p l aced around the piston 
rort by cutting I t  open l ongitudinal ly,  either parallel or obliq u e l y  with the 
piston rod . The packing I s  elastiC, and Is made t o  hug the rod by screwing 
down the gland.  The rublJer casing k e eps'the coUs in place, and t h e  s o a p  
stone.  combined with the hemp, prevents fricti o n .  

Improved Thi l l COll p l i u  .... 

Bernard H. Wessel, Cincinnat i ,  Ohio,  a fl � i g n o r  to himself and George H .  
(; root, of same plac e . -The obj e c t  of t h i s  I n v e n t ! o n  I s  to fa c i l i t a t e  the 
changtng o f  the shafts of a carriage to pol(',and rice 'l'e1'8a . It consists of a 
coupling which Is attached to the sha fts or p o l e ,  and applied directly 
through the axle or by mcans of clips " n d cllp plate . and hclrt thereon by a 
RcreW , o r  equiva l e n t ,  together with H. rubber cush i o n .  The device a l b O  c o n _  
sists i n  c h a n � i n g  the s h a c k l e  or c o u p l i n g  at th(' a x l e ,  I n stead of r�moving 

the bolt (as I s  u s ually done ) that passe� througH t h e  eye o f  shaft or paleo . 
I mproved Furl'ow �crRpel·. 

Frederick G .  Thurs t o n ,  New York city.  assignor to M. M a  Del Gado and 
Joaquin Llera, same place .-The scraper plate h a �  I t s  forward edge mflde 
straight ond beveled to cause I t  t o  e n t e r  t h e  gro und readily.  T b c  middle 
rear part i s  c u t  away, to cause t he Bol1 t aken up by t h e  e n d  parts of said 
plate to pas. into the furrow to be fill ed.  The plate 18 made of such a 
length as to crOBS the furrow and rest u p o n  the ridges at Hs sides.  The 
soil taken u p  by the fnd p arts of the plate, encoun terln2' upwardly pro. 
jecting fiange s which incHne t o  the rear,passes inwardly,and drupFi through 
a n o tch in tte rear part o f  the plate into the furrow. 

I m proved Car C o n p l inll. 
H arbert K .  l'orbl s ,  Danv!ll e .  K y.-The d r a w  b a r s  hook t o g e t h e r  s i d e  by 

side. They are fitted at the rear end in a hanger, and Flecnred,  by a key, 
with a strl)ng buffer spring.  This hanger is suspended from a strong plate,  
pivoted t o  the car hottom t o  swing lateral 1 y ,  and allow the draw head the 
necessary side wise movements. At the front e n d  o f  thIs plate fa  a stud 
proj ecttng down each side o f  the draw bar, t o  insure the alignment o f  the 
one with the other, 8 0  that the draw bar will not cramp II'  the hauger 
when b u mping. A cap on either draw bar slides a l o n g  In front o f  the 
hooked end of t h e  d raw bar of the other car, and locks t h e  hooks t o 

ge ther. A C ll P  Is  arranged to b e  tarred back by t h e  end of t h e  d ril.w b a r  
w h e n  c o upling, an(1 forward after t h e  h O g k s  h a v e  engaged, b y  a r prl ng. 
... t has a hend, and I s  tItted on :tn inclined rest, BO a s  to sltde obli(l Ue1y 

against tlle hook, and be constan t l y  pres8pd thereon to Insure the hooks 

again s t  working apart, and to prevent rattlin g .  For un c o o p lfng, the caps 
are drawn back hy a cord, which may be c o n duC' t e d  t o  a l " ,'e r  l ipan t.he 
platform . 

I m proved i'jtalk P u l l er. 
Cauwallader Heacock, Trini ty, Tex . -The wooden hanule of the instru .  

ment i s  In serted In e y e s  In t b e  upper end a n d  m i d dle part of a metall1c  
bar. T h e  upper p art o f  the lat ter, betw[>('u the eyes for t h e  h a n dl e ,  ha.!'l n 
curve formed 1 n l t  to servt" as n fulcrum . The part of tlit' bar in i'ront o f  

the e n d  o f  t h e  h a n d l e  If!  nf'arly parallel w i t h  t h e  s a m e ,  and has a fluke 
formed upon i t s  side , anf-l proJ f.:cttng t o  t h e  rearward a t  a n  ncute angl e .  
T h e  a djacent edges o f  t h e  fi u k c  a n d  bod,· of t h e  b a r  n r e  beveled u p o n  t h e  
l o w e r  s i d e ,  t o  callse � a i d  e dges t o  t a k e  a fi rmer hold u p o n  the stal k t o  be 
pulled. The end of the bar forms a hook for throwing the pulled . t alks 
togetllt"r Into windrows. In using the instrument, the fl u k e  is passed 
around the stalk n e ll r  the gro.nd. and the inliltrument 18 drawn back to 
bring the said stalk as far as possible Into the angl c .  1 h e  bow sliding 
upon the ground enable. this  to be done easi l y .  The bandle Is then pre.sed 
downward, and, t h e  bow serving a8 a fulcrum, t h e  stalk is drawn from the 
gro nnd.  

I m proved Station Indicator. 
�lI.bael Farnan and Samuel W .  McPherson, New York C l t y . -A pawl 

lever Is pivoted between p a w l s ,  1'5 0  that a movement o f  i t  in one direction 
tures one of two roller8,  and a movement o l l t  i n  th e other dlrectto n turns 
tbe otLer. To this pawl are connected cords which pass througb the ears . 
A belt passes over the rollers, and has marked upon it the names of t h e  s t a 
tion s .  B y  pu1l!ng the cord, which connects w i t h  a s'paratc I n dicator in 
each car, the hrakeman may quickly c.ange the n ame exb l b l t e d .  A bell I s  
arranged to sound whenever t h e  b e l t  ! B  sblfted .  
Improved Combiued Cul tivator, Stalk C n tter, Barrow. a n d  

C orn Pl anter. 
Mattbew Green, Walker Station , M o . -This apparatc s I "  nsed as a enltl. 

Tator and stalk cutter combined across the rows. The cotters run o n  each 
side of the young plants, a.nd throw u p  the carth t o  the adj o i n ing rows 
by the front plOWS, while the rear pluws open the earth between them . 
The stalk r u t ters serve f o r  the pltlTpOSe of cuttin g the s t alks, and also a s  
fender� f o r  protecting t h e  young c o r n  from being l o o s e n e d  by t h e  tea ring 
u p  of the stalks, and preventing Injurr by the falltn� of heavy clods u p on 
them. After t h e  first p l o w i ng, tlle auxiliary fro n t  plows are taken o ff, and 
placed o n  the side b e aIns after the rear p l o ws have b e e n  taken off, chang. 

n g  both front and rear plOWS.  s o  as to throw the earth toward the corn , 
a n d  produce the covering up of the weeds. For harrowing, the p) ows arf� 
taken off, and the ground sm o o t h e d  for seed planttng, each at the proper 

I m proved Spike A u ger. 
Uoland O. Aruour and .Joseph Arbonr, Baton Houge , La .- I n  the center 

of the auger a l ongitu dinal hole I s  bored, I n  the upper part o f  which Is c u t  
a s c r e w  thre a d .  A gui d e ,  consist ing of a straight b a r  of steel ur iron , Is  
made to n icely fi t  the h o l e ,  a n d  is provided with a screw thread to e ngage 
with the female screw o f  the auger. The o u t e r  end of this guide Is pro
yided with points, which engage with indentH tfonR i n  the hrad of the s p i k e , 
previously made with a punch . As the anger is revolved tlJ(' gaide remains 
stationary, and the auger will  screw Into i t  a n d  cut an annular hole around 
the spike . The points of the guide being embedded i n  the head of the 
spike, the auger Is pressed against the w o o d  sufficiently to keep the guide 
I n  place. When the auger has passed through the plank i t  Is removed, and 
then the guide Is hi dden I n  the auger, and I s  extracted by applying the end 
of the punch which acts as a pIng wrench on spurs, and turus the guide 
round and unscrews i t ,  when the o peration may be repeated on another 
spike, and so o n  untn the plank Is rele •• e d .  This au�er m.y be madc of 
any size, so as to sult any Sized spikes, a n d  i s  a n  expedi t i o u s way t o  relt' H St· 
l h l' p l fl ll k fl  f H  m 8 Y {' H {' ]  In c a � e  of r epairs or for other purpose s . 
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�u.sint$� iuul �trAiOuat. 
The Ohm'ge lor lnserUo" under this head is $1 a Line. 

Rue's " Little Giant" Inj ectors, Cheapest 
a nd Best Boiler �'eeder I n  the market .  W .  L. Chase & 
Co. , 9"J, fi5, !)j Liberty Stree t ,  � e w  York . 

Bal' Lead-Machine made, of E xtra Soft 
L e a d ,  each bal' exactl y 6 OZ . ,  put u p  s p ectally for the 
.l o bb i n g  trade . Send for prices . B.lley,  Farrel & C o  . .  

Pi t t s burgh , Pa . 

Brooks' Steam Clothes 'Yasher-Experi. 
e nce d agents w .n t e d  t o  sell rlgoh t s .  Pro fi t s  large . W I ! ·  
l t n m  H.  Bro ok s , Phel p s , N. Y .  

A S u p e rior Printing' '1'clegraph Instrument 
( t h e  SeIdell Pa teu t ) ,for private a n d  �hort lincs-awarded 

the First Premium ( a  S l i v e r  ) ! e d a l )  at  Cin ci n n at i E x p o ·  

rA l t to u, l�j l .  for O J  B e s t  Tc'lcgra p h  In strument for prIva t e  
1 I 1 e " -is o fr� re d for sa l e hy t h e :\J c rch t's  l\l'f'g and C o n 
� f l' n c t i u n  C o  . • 5' )  Bl' o a tl S t . ,  Xcw York . P .  O .  B o x  496. 

. J "hn II .  Cai ne , 1 7i3 ""Y. Pearl St. ,  C i n cinnati 
( ) • w t t< h c s  t o o b t a i n  a l i s t  of all ale bre w e rs I n  t he Uni 
1 1 > ( 1  � t a t c 8 ,  C a n a d a ,  and Engla n d .  

\ \ '  ho wrote " Bu rn ing Brick with Oii" '! Page 
,.,S . cur.  v ol .  Address A. Holcomb, S p r i n g tie l d ,  O .  

Patent for ::;ale-'I he beot burdar proof door 
l o c k  i n  t il e world. E' . Gy s s , 106 Gre e n e  S t . ,  �ew York . 

For Hale , cheap-One 4 H. P. Hot Air En· 
g-t n e .  Hoper's m a k e ; o n e  1 5  H .  P .  Steam E n gi n e ,  in good 

order. Addre ss or eall  o n  E zr a F. L a n d i s , Lancaster,Pa 

1"01' the best  Cockle Separator eyer made, 
w i t h  capacity from 40 to 70 bu shel s p e r  hour, a ddress 
Balch & G l (ldings,  Hi ngham, Wis.  

" 'hut t o  Do i n  Ca�e of A ccident-Cuts,  
Bru i s e s ,  B r o k e n  Rones,  Burn s ,  e t c .  A llo o k  for Every
b o dy , Free by mail for tell  c c n t l'l .  I n dustrial Pub . C o . ,  
1 76 Broadway, ':\ e w  York , 

'1'0 Bent,  at low rut .. �, a Room with Pow!'r.  
�\.d dre � s B o x  679, B irmi nJi!h Rm , C o n n . 

T ry the Paragon Gold Quill.Pen, made by 
c. )L Fisher & C o . , !OJ l,1'u l t o n  � t . ,  Xew York . 

Lia:ht Mach i nerv- Artieles i n  I ron or Bras� ,  
' f o d e t W o r k ,  &c,  G . E .  Park er,  X e w ark , X .  J .  

Hearing Hpstored-A G reat Im·ent ion. Send 
i' t amp for particularfl,  to G e orge J .  Wood, )Iadiso ll ,  In d . 

Hand Fire En<>ineF,  Life and 1"01'('(' P umps 
f o r  tire and all o t h e ;' fl U l' p O s e 8 .  .Address Humsey &; <': 0 . ,  
t' c n e C :1 Fal l s ,  X .  Y . ,  r .  s . ..\. 

Part ies  wi sh ing a foreman of a Mach ine 
� h Q P  w i t h  th e b e s t  rcferell (: e s ,  plea se adt\reBs H.  Rey

n '")hls  Auroru , U ayugit C o . , � . Y .  
PnlleYH ,  i:\haft i n g- ,  A ( 1 j u stabl p, Hangers, & c. 

� . n l 1 (1 f o r  'Pr ice L i s t  to ' 1  u l l y  i\:. Wi lde, 20 PI&tt st. ,  N . Y .  

:': ml I-l a n d  P,l l't ahle E n 'IiIws, 8 t o  20 H . P . ,  
t h o t'onghly o \'erhanled,  g o o d  as n e w ,  a t  l ess than Half 

c " .;:; t .  1. H .  Sh e arman, .til C o r t hl l l d t  St. ,  X e w  York. 

By touc 'b i n a:  diffe r e n t  ll llttons on the desk 
of the lllanag'cr ,  he c a n  COnl : l l. u l l i c a t e  with any person in 
t h e  (·stahl i shnwn t w i t h o n t  l C I1. \· i n g  h i t;  s e a t .  The Ml n t a 

t , I 1'r!  Eledric T e l egJ'ap h - !-' p l c n u i d  for o1flces ,  fnctories 

.. h n l)S , d \\.' (' l 1 ing:: , c t c .  1 rice o n l y  �5, w i t h  ba tt e ry . etc . ,  

" 0 11 l 1 1 1 c t e  for w orki n g . :\lade b y  F .  C .  H(mch & C o . ,  21iO 
T � I  o :ul w a y .  eorner 'Yu rrcn S t . ,  �; t' W Y o r k .  The Scten tific 

\ l l l c r i r. a n  c s t 'l. b l ishmen t ,  Xcw York , I s  fi t t e d  with these 

j ,l " t r n m c a t s .  
\\' onl!'n all (l Cott o n  :1tfa('l l i neI'Y of e\'erv de· 

I- c  ... i l' l i o n  lor �li. lc  b y  Tally & W i lde . 20 iJ>latt St . ,  No Y. 
�team En<rines-H pedal Machinery, !Shaft. 

t n f,!', l'nlleys & fia!.:gcl·s . D. Fr i s bi e & C o . , N . Haven , C t .  

L. &. J. W. Feu('ht wang-(" ' , ;j;j Cedar St. ,  �.Y. ,  
� � :l n n fac t l1rers of � o l uh l e G 1a -: 8 . W ll t f'! r  ti l a �s o r  Si l ica t e s  
uf S o d a.  a u ll P o t a s h  I n  a l l  f o r m s  n u c l  <] n :l u t i  t i t' H .  

Dean's lSte>llll P umps, for all  pu r poses ; En· 
�! i n c s ,  noHers,  Iron a n tI 'Wood 'Vork1ng M achin ery 01 
;.' .. 11 d c s e l' iptt o llS. 'V. L .  Chase &; Co . •  93, 9:;, 97 Liberty 
Htre e r . X c w  York. 

'L'reati�e� on " Hol uble GLaRs," $1 per copy ; 
o n U X lckel," We. p er copy ; 0 11 " Gems," tn.2t p e r  c opy : 
o n " Ferm e n t e d  Liquors," $.-t12 per c opy . )Ia.tled free by 
L, & J. 'V. Feucht wa ngcr , 55 C e dar S t . ,  � ew York . 

Mining, 'V reeking, P umping, Drainage, or 
Irrl p, :>,t;1n,i:; ;'i [acbill ery, fot' sale or rent . See advertlBement. 
An lir'�w's .Patent ,  l!lShtc page. 

.. Superior to all otlwrs" -for all kinus of 
work-Ll met & Co.'s l'�rellch F ile s . They are better,  

for�ed, b e tter cut,  better tempered, and cheaper than 
E nglish fil es . Send for Prlce·Llst. Homer t'oot & C o . 
b o l e  age n t s ,  20 Pl a t t �t , " .x e w  York. 

Price only three dolla rs-'rhe Tom Thumb 
E e c t rlc Telegraph . A compact workmg Telegraph ap· 

p a r a t u s ,  for sending messages, making ma.gne ts ,  the 

f.. lec trie l igh t ,  givi ng alarm s ,  and variOUS o t her p u rpo s e s .  

C a n  he  pu t i n  o p era.ti on by any lad . Includes ba ttery , 
Key and wire s .  Neatly paeked and sent to all  parts of 

t h c  wor:d on receipt of price, F. C. Beoch & Co. , 260 
nroadway, cor.  'Warren S t . , X e w  York. 

Brown's Coalyard Quarry & Contractors' Ap· 
p a ratus for hOisting and convey1ng ma.t.ar11l!  by Iron ca ble . 
W.V. Andrews & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of a n y  k ill d , call on, or address,  W .  L. Chase & C o "  

n, n 5  9 1  Li berty Stre e t ,  S e w  York . 

!Steam Fire Engines,R.J.Gou!d,N f\wark,N.J. 

:i!'or Solid Emery Wheels and Machinery, 
E4J!ld to t.he Union Stone C o .  Bost on . MatiS . ,  for circular . 

jt'or bost Presses, Dies and Fruit Can Tools 
1<1 1 . ,  & Wil lIams,  eor. of Plvmouth & .Jay,Brooklyn ,N,Y. 

Dickinson's Patent Shaped Diamond Carbon 
P o i n t s  an d adj ustabl e h o l d l ' r  f o r  worki ng St one , d ress
J l g'  Emery "\V hc( : ls ,  Grinds t o n e s ,  & c . ,  f.4 Xass8.u s t , , � ,  Y .  

T h e  X e w  Bemedy ret:,ins t h e  Rupt nre in ease 
:l n rl comfort,night a n d  fiay,Ull  cured. Sol d ('heap . Fitted 
\\" i l h n u t  c h a rge,  b y  t h e  E l a s t i c  Trtlss C o . ,  68.� Broadway . 

Pl'Otr ' ('t yonI' Build in!(,s-Firn and 'Yater 
p r o o f ! One Cont  of Gl i n c s '  8 l a'te rooting' pa.int f s  e q u n l  
t n  fo ur o f  ll U Y  o th er ; i t  fin s  up a l l  h ole s In ti h i n g l e ,  fcU': 
t i n  or iro n roo fs-n ever cra.cks n o r  scales  off' ;  s t o p s  l,ll 
lct1 k s ,  ' l Jld is o n l y  SOc . a gall on ready for use. Ro Pf& 

p :o,a l l l i n e d ,  p nin t e d  and w a r ran t e d .  Lucal  A gents w n t 
(' d ,  H e n d  for t e s t i m onial:; . N. Y. Sl a tc Roofing 0 . , 

� o .  6 C e dar S t . ,  X. Y .  
Teleg. Inst's and Elect' l �Iach'�'-Ch ,ap 

o u t n t s  1'01' Lp.arners . The best. a n d  cheapest Electl'l Ho� 
t e l  Ann unc l a tor-lnst 's for PrI vate Lines-Gas Llg ting 
.\pparat ns , & c .  G. w. St o ckly, Scy . .  Cleveland. Oh o .  

All Fruit·can '1'ools,Ferracute ,Bridgeton, .J. 
Lathes, Planers, Drills, Milling and In 

M ,cchlnes.  Geo. S .  Lincoln & C o  . . Hartford, Conn. 

Jdtutifi' 

H. F. C.'s question is incomprehensible . -
o n  R .  G .  M .  w i l l  find dlrecU o n s for setting a sRfe ty valve 

p .  008, vol , 29 . - C .  W. D.'s  query as to t h e  ball falll 

th rongh the earth I s  answered o n  p. 101, VOl . 3O.-F . M  
sho ul d a p p l y  t o  a deal er I n  m i neraI speclm e n s . -B .  
w i l t  fi n d  a recipe for coa tin g plate I r o n  1, lpe on p .  1 1 ,  v 
29 .-J . L .  C .  wil l find full parti c ulars of t h e  boner t 
c omm l.sl on on p. 91, v o l .  80 .-S . �'. B. should apply 
the chainmakers menttoDed In our article -S o shot 
consult Crookes and Rohrig's work o n  the metaHur 

o f  copper.-J . A .  B. 's  explanation o f  a snake's mo v 
ments t s  the genera liy received a n d ,  ' d o ubtless,  c o rre 
one . -N .  1>:. can Un small pieces o f  Iron wire by th e p 
cess described on p .  318, vo l . 28 .-J. III . R. will find 

explanation o f  the mystery of the long a n d  short scr 
drivers o n  p. 393, vol .  18.-J. S. can fasten leather t o  I r  

bv t h o  p r o c e s s  described o n  p .  4�,v o l .  26 .-A. G. can te 
per mill plcks by following the directions on p.  170,  v 
25 . - G .  H. W . shonld apply to a l u mher dealer.  See 0 
advertiSi ng columns . -L. H. H .  sho ul d consult a bol 
maker . - W .  L .  C .  w i l l  flnd a de scrip tio n  o f  t h e  man 
facture of lamp black by h urnl ng mln cral gas on p .  

ng 
.B. 
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ne F. E. says : I have a brick build ing , 0 
story high , 14 feet from the floor to the eav e s ,  a n d  

feet f r o m  t h e  floor t o  the r i d g e  p o l e  o f  the roof.  It  co 
tai n s one large o p e n  space,  u � e d  for a machin e s h o p ,  

f e e t  l o n g  x 70 feet wide, w i t h  an Iron t r u s s  roof.  T 
roof c O " erlng Is ma de of 2 I nch matched pine plan 
nailed Ughtly together and covered with Iron ,well pal 
e d outside and Inside.  T h i s  roof I s  perfectly tight 

all s tormy weather : but I n  frosty we.ther I am tronbl 
by its sweatin g a n d  water dro pp ing down all  over 1 
t oo ls , etc. I h e a t  by steam p i p e R  ro und t h e  room und 
tne benches . The u sua l temperat ure is 62° .  Can y 
tell  me what to do to stop I t s  s weating ?  I h ave tried 
dead aI r space nnder the I'o of o f  I X  Inch e s ,  which help 
but does n o t  entirely stop i t .  Wo nl d letting the c o  

a i r  f r o m  o u t s i d e  I n t o  t h e  dead a i r  space do any gO;) 
A .  I f  the 1 %  I n ch a i r  space were e n larged t o  o n e foot 

depth,  a n d  the cold a i r  were . .  dml t te d  t o  I t  spa ring 
. n (1 tempered by admi t ti ng also some of the warm a 
It would probably remedy th e dllllcu lt y . At t h e  sa 
time , the lnslde celllng that e nclose s the air s p o c e  mig 

be of snch m ateri a l and s e t  a t  snch " grade a s  t o  cat 

and c �rry ofl' an y  drip that migh t stlll b e  formed o n  t 
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In.lde o f  the roof I tself . 

to J. L. C. asks : 1 .  In tllP spri ng I wish 
build . b,nk wall 150 fee t In le ngth a n d  3 feet  high . T 
wall I wish to make of concre t e .  What thlckne,s oug 
t h e  w a l l  to b e ? A .  The thickn e ss o f  t h e  wall  should 
abont 2 feet at top, Increasing t o  3 f e e t  at bottom ,  t 
wall commenced 3 fe e t below t h e  l e v e l  of t he gron 

and carried up 6 feet high , s o  a s  t o  b e ::) fee t unrlergro u 
t o prevent I t s  bcl ng disturbed by fro st . Fill  In b oh 
with loose stone,  and p ro v i de o pe n i ngs thro ugh th c w 
at the b o t t om of t h e  bank to disch arge t h e  w . t c r  wh 
may accnm ulat e behl ll d  n. �. W l l l  such " wall sta 
the cold and fro s t s  o f  " Xew Engl an d wi n t e r ? .\. Y 
It' propcr precCluti o n s  are taken to b u i l d  i t  p ro p er 
bring o u t  a proje c tio n at tOll  o f  th e�c o ncre t e ,  t o  a ct I 
a c oping . 3. As Portlan(l cement Is h i gh In pri ce , w o  
It. do t o  build t h c  b ody o f  t h e  w a ll with a cheape r u 
cl e ,  and skin coat with Portland cement ? A. N o :  it w 
be found that Portla n d  c e m c n t  18 t h e  cheap es t , ali t Il 
w i l l  be l e s s  re (l ulre d ot i t .  4 . 'Yha t Ilre t h e u e s t  prop 
si on � fo r the varl o u �  articles u s e (l t Il mak i n g' concret 

A. Of Portland cem e n t , one may bl"  n s e cl to thirteen 

t h e  o t h e r  in gre d i p il ts . Takc o n e ba rt'el o f  t h e  cern 
to four bRrre l �  o f  clean Flharp san d ,  a n d  fi l l  i n  with 
much gravel , stone ch f p R , a n d  small  s t on e s us CR n 

worked I n t o  I t ,  w he n well s nppl i e c\ w I t h  water,  Ullll lu 
their surfa c e R  cO:l t p d  with the same.  5 .  Aftcr t h <> 'W 
Is bUil t , 1  w i s h  to p a I n t  In I m i t a t i o n  of gra n i t e . Cal  
b e Lione ? A .  Pa i n t with a c eme ll t wash . 6 .  What k 
of cement,  other thall Portlan d ,  is best to uBe :) A. I 
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send.le c e m e n t  Is a good a r t ic l e .  

e l l  '1' . O. I I ,  asks : I f  a man has a r ight to s 
a patent p l a n  In a certain county, has h e a right to s 
to a man Who l i v e s  In another c o u n t y ? A. Ycs. 

ell  

(']1 H. R asks : 1. What distance will a W 
proportioned steamboat make , c ompared with the tra 
o f  her wheels a t  ten mnes per h o ur in dead wa t er :" 

Deduct about 10 p e r  c e n t .  2. D o e s  the same rule ap 
to s teamb oa t s se to a. t rai n of raH way cars on a de 

v el 
A. 

ply 

ad 
level ? A. N o .  

he A. O. P. says : I rceently found, among t 
en tl'al ls of a prairie c hick en , a snake n early t w o  f e e t  
length . I discovered alao that toe l i v e r  o f  th e chick 

had been destroyed by being l i terally c u t  t o  pieces.  H 
could the s nake In entering the chicken pass through 

gizzard ? C o uld the chicken live with o u t  a li ve r ? 
We canno t explain t h e  p h e n o m e n o n  from t h i s  sh 

I n  
en 

ow 
the 

A .  

t e o  
men t e 

of/. D. H. '1'. asks : Ho w large a piece flf s 
cast lron , lIanged .. t right angle s,  would have t h e  sa 
strengt h  a s  a piece of white oak 3x4 I nclles sq uare , a 

of any length ? A. Cast Iron bas nearly twice as gr 

tensl l . s trength as white oa1<; It offers about ten t i m e  

much resistance to a crush in g f o r c e ,  a n d  be t we en th 

an d four Urnes 3S much to a s trai n a p pl t ed trans vers e 

G. F. J . asks : vYhat is the best work 
mechanic ill drawing for a mach i n i st who w j s h c s  to 
gin with first prtnc1�les ? A. " The Pract ica l  Dra 
]flRIl'S  'rext Bo o k  o f  Induatrial Dps1gn " w1 l 1  b e  a g 
book for you to baye.  2. 'VIlat n nm be r of w ood h!cre 
c a n  be c u t  i n  f) D e  h o u r by t h e  m o s t  i mproycd m ll c h l :l (!  
A .  W i l i  s o m e  o f  o u r  r('at\er s  WhB ma n ufac tu re w 

� � : 
en 
b e · 
t t � -

o o d  

w s 
,rr? 
o o d  

screws ll 11 s w e r ; t h i s ? 

ass R .  S. S. a�ks : 1. How can I < ' l it  a lal'g-e g-l 
ho tt le  across the m�ddle ? .A . Take a good three c 

nered tll e , file 8 circ ular n o tch u ro u n d  t h e  m i ddl e of b 
tie : l et the n o t ch be at least 1·16th of Iln Inch d e e p ,  a 
if t h e glass is yery th1 c k ,  ,X of an i llch . I n t o  t h f s circu 

notch f ", st e n  a B O f t  sma l l  lamp wick o r  t hrea d of t 
w e l l  mot sten e d  with alcohol, t !:t k t n g  care n o t  to w e t  
o urro undlng glass s urfa c e .  Light the t hrea(l ,  w I  

s h o u l d  be large enough t o  flll th e n o t c h  a n d  n o t  wo 
too tlgh t , a n d while burning revo lve the bottle In 
han d s ,  taking h o l d o f  t h e  ends , and holding I t  h orl z 

tally so as to c :::mtine t h e  fiame to one pa.rtlcular p 
When burnt o u t , plunge t h e  b o t t l e  at o nc e I n t o  cold 

tel' . If necessary,  repeat th e h e a t i n g  a nd c o ol i n g  s 
denly. 2. W il l a porous cup made of p la s ter of Pari 
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s be For Solid Wrought-iron Be&IDe, etc. , see 
verU sement . Address union I re;n Mills , Plttsburgb, 

f >r lI thograpb . etc. 

., 8 s good for a battery as one made of earthenware ? 

� o .  The plaster will crumble away In t i m e ,  an d I. 
A. 

n o t  

Temples and Oilcans. Dl'aper,Hopedal p ,Mass. 

Hydraulic Presses and Jacks, new and see
D!1,1 hand . E. Lyon, 470 Grand Street. New York. 

Peck's Patent Drop Press. For circulars, 
.. d O ress t.t:tlo,  Peck & Co . .  New HRven. Con n .  

Small 'rools and Gear Wheels for Models. 
List free . Goo dn o w & Wlghtman,!!3 Cornhlll,Boston,Ms. 

sufficiently porous.  

ing '1'. C. asks ; 'Yhat is  used fol' white writ 
lIuld o n  c o l o r e d  envelopes ? A .  A solution o f  o x  
aci d ,  or i n d e e d  almost any a c i d ,  w h e n  u sed a s  a n  I n k  

blue paper. will appear w h i t e  by discharging the c 

of the paper. White crayons are Ill." used for t h e  

ali c 
on 

olor 

p ur· 
po.e.  

8 
w 

J. P. ask s : I. With a propeller 50 feet long, 
feet beam, with direct acting engi n e 8x8 Inches, lItted 

I t h plaln slide valve c u t ting of a t  a li tt le more tl.an 

stroke, and boUer witlt 200 feet ,heating surlaee, 10  feet 

rate surface,  and 200 i nch es of chtmney scctlon,  t o  

u r n  wood : a s c r e w  w i t h  three arms, of 3 f e e t  c1 t am
ter and 6 fe c t pitch,  one third out of the wate r : 

· · 
g 
b 

e 
W h a t  speed am I l ik el y to get ? A. Probably from 5 to , 
miles an h o u r .  2. Will th e  sl ip of a screw so Slightl y  

ubmerged o c c a s i o n  a great l o s s  o f p o we r ?  A .  Yes.  I n  
eply t o  your o t h e r  q u e s t i o n s ,  w e  d o  n o t  t h i n k  t h e  
ol ler  will  glve a v e r y  sati s fa ctory resnl t . 

s 

r 
b 

N. H. asks : 1 .  How can I eut and polish 
ga te ? A .  T he lapt dary 's cutting plates are arranged 
s follows : 1 .  Soft Iron (very t hin ) w i t h  diamond du.t 

n oU ; 2 ,  p e w t e r  with coarse emery and water ; 3 ,  di t t o 
with flne emery and water ; 4, w o o d ,  wi th saud a n d  wa

er ; 5, pewter,  wi th ro ttenston e an d wate r ; 6, lea t h e r 
with pntty p o wder, slightly w e t .  2. H o w  shall 1 1m· 

rlnt gold letterIng o n  leather b o o k  backs ? A .  Att a c!1 
old l e a f  to the leather w i t h  white of egg, an d Impress 

he l e tters on. The letters are made o f  brass, a n d  sh onld 

e ho t , but n o t  e n ough to sputter w h e n  w e t t e d .  Sligh t· 
y 011 th e gold and the face of t h e  l e t t e r  w i t h " gre a , y  
ag o � .  Is the so·called poppet valve o f  a 10l' o m o t l v e  
rranged dltt'crently from a n  urdi na ry s a f e t y  valve.  o t h e r  
han in being n e l d  down by a spring i n st ead o f  w e 1 g h t �  '! 
\. The poppet valve is c oni ca l , and tit s  i n t o  the a p er
ure , i nstead o f  being Ught o n  the face . 4. "" 11('rc 1s the 
I Cesnola collect\ o n  o f  antiqUities to be s e e n ? A .  At 

he Met ropO li t a n Museum of Ar t , In the K ruger �la n ·  
o n ,  4 0 t h  stre e t ,  X e w  Y o r k  city . 

a 
a 
I 

t 

p 

g 

t 
b 
I 
I' 
a 
t 
, 
t 
D 
t 
sl 

r 
Ii 

n. R. C. asks : '" hat is a goO(l book on rai l· 
oad con st ruc tion , from layin g o u t  and le veling to p u t 
ng down t h e  ran s ,  for t h e  u s e  of beginn ers a n d  s t u  

en t s ? A .  Vose's . ,  Handbook o f  Hanroad Construe·  

on " will b e  u seful t o  yo u ,  b u t  you cannot fin d  all i n  
ny boo k . S e e  o u r  advcrt i s i n g c o l n m n s  for bookscl1ers'  
ddresses . 
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C, C. H. ask s : Can I conRtrnct a l' i f le tel e·  
cope by usi ng o n e  :i o u b l e  c o n v e x  lelll'l  o f  28 i nch es f o 
us for obj e c t  glass , a n d  o n e  d o u b l e  c o n c a v e  o f  1 I n ch 
ocus for the eyepiece ? What should be t h e olze s ,  rc· 
p ecti vely, of the t w o  glasses , to insu re a clear field o f  
l e w ? A .  Y o n  can m a k e  a Gali lean telescope I n t h e  

f 
s 

v 
way you propose . The field of view, however, i n  t h t s  

elescope I s  n o t v e r y  l"rge . An a dj ustment I s  made when 
te l ewope Is use d w ith a rille by rai s ing the en d n e a r  

Ie eyc. For ordinary purposes,  as a t e rrestrial t e l e ·  
c o p e  or spy gla ss , a t  l east 4 o r  5 glasses are used,  one 

or the object glasR , and t h c  o t h e rs for t h e  eyet)iece.  
h e  object glass can only be well  made by a skillful op·  

clan , s o  t h a t  I t  would p r o b a b l y  be mnch che.per for 
o n  t o  buy a smal l glos. th"n to a t t.empt t o  make o n e .  

t 
a 

tl 
s 

f 
T 
II 

Y 
For particulars as to the construction of t h e  te lescop e ' 

e a n y  g o o d  work 011 o p t i c s . e 

J. B. P. says : A friend haYing a threshing 
machine e n gi n e ,  w i t h  h i n d  w h c e l s  o f  ,1 feet dlame t er 

�ishes to make it a self-propeller.  To flO t h i s  h e ha� 
aken 011' on e of the 4 fee t wheels ami substi tut e d  a l l  8 
e e t  driver, eonne c tt ng to his engi n e  with a chai n , run

tng h i s  engine s i x  rev olutions t o  the dri ve wheels'  one. 

told him he would get a s  much p o w er and speed by con· 
ecting I n  t h e  same way on t o  h i s  4 feet whe el a n d run· 
I ng hi. e ngin e three revoluti o n s  to o n e  of t h e  drive 

" 
t 
f 
n 
I 
n 

n 
wherl.  ""ho is l ight ? A. From t h e data se n t . y o u  are 

Igtl t .  r 

• 
'V. M. H. asks : I s  the ( 'ollllllon \'(>(1 don'r 

e c d  used f o r  any p u r p o s e  b e s i d e s  sowing !' I h ear t h a t  
t I s  used for coloring prin t s .  A .  'Ve h a v e  n ever heard 
t t h e  red clover seed being w·ed for the p urp ose men 
loned , 

I 
0 
t 

c 
f 

I 
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e 
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S. A. '1'. says : 1 .  I wish to speak of what I 
all s team fuel. In 'he w orkroom of my factory (20x4O 
eel.) we have a cast i ron s t o v e ,  20 inches in diamet er, I n  

w h i c h  we k e e p  fi r e  f r o m  8 A. )1 . u n tl l 5 P .  1If . ln the fol · 
o w i n g  manner : In the morning,  t h e  e n t i r e  c o n t l: n t s  of 

he s t o v e  nre l e t  down i n t o  t h e  ash pan whi ch hangs and 
roj e c t s  belo w the stoye body. There Is about I buck· 

tful.  I n t o the p an i s  p o ured e n o ngh w ater, ge n erally 4 
uarts,to knead the ashes i n t o  a thick do ugh ; a ft e r w a rds 

re h i  s t ar t e J and the coals are all  r c d  h o t ,  which i s  a t  9 

a 
t 

t 

I 
e 
I 

I 

I 
c 

A . )! . The c o n t e n t s  of th e ash p a n  are spre a d evenly 
H oyer the top o f  t h e  fire . I t  remain s red hot t h ro ugh 

he enUre day ; n o t  o n l y  t ile s t o v e  g e t s  red h o t ,  b u t ,  o n  
akin!" 011' th e l i d  of t h e  s t o v e  (wnlch o p e n s  on t o p )  alld 
o oki ng l n , the contents present t h e  a pp eara nce of molt
n I ro n .  This Oecomes solidified I n t o  o n e  cin de r,  which 

s lifted o u t  next m orni ng an J the ashes unde r It l e t  

do wn for a n o t h e r  do ugh mixture ; t h e r e  i s  b u t  on e c o a l 

ng, a n d that I s  a t 8 . 15 A. )1.,  th e s t o Y e  :hro wlnll' o u t  a n  

o t e n 8 e  h e a t  for 8 o r  1(:' h ours w i t h o u t  r a k i n g .  A st ove 

an be arranged to keep lire for 10 or 12 h o urs , but then 

I 
{ 
t 

you get no h ea t .  There nre ey l den tly 4 qu art s of wa ter 
burnt u p  i n  our stove every day. A.  'fhh i s  an int erest 

n g account of a system of e co nomical tI r i n g  w h i c h  h a s  
re q uently b e e n  recomm e n d e d .  2 .  H o w  c a n  I g e t  th e 
In 01l tin p l a t e ,  00 t h a t  It w i l l  !l ol d black aRphaltum 

varni sh ? I c a n  burn I t  o tt', b u t  o u r " Il!'h dough tire " 

t 

i 

l 

1 

I 

burn. the I r o n  to p i e c e s .  A. C o v e r  the t i n  w i t h  a co a t of 
ordtllary p a t n t .  3. H o w  can I wa,..,h t h :Ul1 0 1 s s k i n  wh i ch 
has become di rty , so t h a t  i t  w i l l  n o t  li e as dry a n d  h9.rd as a board ? A .  I f  I t I s  wa she d perfectly c lean . and well 
rins e d ,  it w i l l  n o t  be h �nl , w h ell dry . .J . 18 t here any 
me thod by which c h e a p  p h o togra p h y  c a n  b e  accom· 
plished for h o m e  am usem en t ? A .  Yeu can get a p para

us fo r  home u s e  at a mo derate price from a manufac 
turer of p ho t ogra ph i c material s .  5. I hn ve a S ign In my 
s t o re composed of l'cd l c t ters Ol l  n l u c  g-ronn d .  Every 
pe rs o n w h o  lonk� a t  I t  c o m p } a i n �  o f  its h urt i n g  t h e i r  
eyes,  I n  f a c t  i t rea ll y d o e s  s O j a n d  If y o u  l o o k  a t  i t  t-i t c a d� 

l y fo r a few s e c o n d s ,  t h e  l e t t ers appc rl l' to m o v e  or 
lan ce . .  \. A c o m b i n a t i o n  of r e d  fi n d  h l u e , w h i c h  :lrc 

not complemen tary c o l ors , i s  u n  impro p e r  a rran gc m e nt 

w i t h  regard to p r o d u c i n g  tl� (' b c s t  rtt('c t  u p o n  t he ob
serVt� r .  6 .  Somc of my w orkm en h a v e  chapped hands 
caused by h a v i n g  t h e m  wet a great :l ea l ll n d fre quen t l y 

mmersed In strong Catl s t t c  s o d a  w a t e r .  They c ra ck 
o pe n a n d  t h e  dir t will get nnder t h e  skin or In t h e  p ores ; 
a n d , 1 f  greas e d  o v e r  n i gh t , w i l l  1 I 0 t  weish c l e a n  n e x t  
morning. A .  I t  w o u l d  b e  w ell  t o  p ro t ec t t h e i r  h a n d s  
w i t h  w at e rpro of gl o v e s .  One o f  o u r  corresp oll d e n t �  
recommend s dipping' t h e  hands I n  vi n eg a r 0 1' v in egn r a n d 
water to n e u traUze t h e  a�k ali. i. I s en d a lllln e ra l :opec ·  

me n . ''' h a t  i s  i t ? A .  T he m in era l  s e n t  f �  a q u a r t z  
cry s t a l . o f  n o  p ec u n hll'y val ne .  

B. H .  a.kH : 1 .  Please gh-e m e  a good rule 
f o r fi n d i n g  t h e  press ure o f  s te&m in p o u n d s  t o  t h e  sq uare 
inch in a n  e n gi n e boil e r ? A. You can b e�t determine it 

by a gag •. 2 .  How can I fin d the h orse p o w e r  o f  an e n ·  

gine : ?  A .  See article on U Indi c ating Steam Engi n e s , "  
I n  SCIENTIFIC AMERICAN for Ja n ua ry 81,  1874 . 3 .  T o  

what rail roa d olllc l . 1  h ad I b e st apply f o l '  a sltuat i o ll ? 
A. It d e p en ds 011 t h e  . l t u R t i o n  y o u  desll'e . Probab ly 
the presiden t  would be t h e  proper person to see , If you 

want a position o n  t h e  engin eer c o rp s ;  th e mas ter me· 

cha.ntc, i f  you want a position o n  a 10c on:oUve ; the s u 
perintendent,  for a p p ointment as brakeman or conduc. 

t o r  and s o  On . 

lFEBRUARY 28,  1 874. 
W. F. 'v. as�, s : Does the l ever principle 

apply to a w a t e r  wh e el ? For Inst anc e , in t w o  oyers h o t  
wh e e l s , o n e  10,  t h e  o t h e r  � O  f e e t  I n  diam e t er , w i t h  buck. 
e t s  of equal size,  I f  o n e  bucket I n  e ac b w h e e l  b e  fi l l e d ,  
wil l o n .  gi v e  a n y  more p o w e r  t h a n  t h e  o ther ? Doc. t h e  
s a m e  p ri nci p l e  h o l d  g o o d  I n  turbine wheels ? A .  Th e 

p ri n ci ple of t h e  l e v e r  appli es In a l l  such ca s e s .  

A. S .  asks : ( ' a n  a person obtain instr uction 
In Xew York on proper u s e  of i ns tru lJ l cn t s as u s e d  by 

t h e  U nite d States Signal Service Bureau ? If s o ,  w h e r e ?  
A .  Y o u  can o b t a i n  rules a n d  i ns truc ti on s f r o m  the Bu.  
rea n .  Y o u  e a n  o b ta. i n  t h e  p r i c e s  o f  i n s. t rumen t s.  from a 
relia blc ma k e r . 

A .  H. O. aHkR : 1 .  ""hat material is best fol' 
an emery belt ? A.  Leather.  2. 10  there anything b e t ·  
tel' than g l u e  t o  s t i c k  t h e  e m e r y  0 11 w i t h ? A .  W e  t h i n k  
n o t .  

P. H.  K asks : Can .t  cloek hn l l la (l e  to run 
w i t h o u t  p o w er from springs o r  electri c i t y .  H n d  w 1 t b o u t  
re q ut ri n g t v  be w o n n d u p ,  i n  fac t ,  t o  rece t ve a s t e a d y  
m o v e m e n t  f r o m  I t s e l f ? Is s uch a t hing p o ssibl e ? I s  
there any company or society In the U n i t e d  I:lta t e "  t h a t  

wouhl suppor t a .  p o o r  man i n  e xp eriment in g  i n  s u c h  
w ork ? A .  W c  mns t a n s w e r  n o  t o  all y o u r  q u es t i o n s . 

O. P. askR : W hat is thp effert of excesRiyp 
dampness  OIl m a s on ry c o n stru c t f> d  w i t h  o r d i n ary mor
tar?  )J r m i l l  I s  b u i l t  o f  bri c k with s t o n c  fo un da t i o n .  
At i t s base i n  the rear, t h e  stream fl O W S ,  washing  i t  
some what , w h n e  th e drip p t a g from t h e  rac e abovc c r e 
a t e s  s o m e  spray a n d  m u c h  dampn e s s . Is t h cre any d a n 

ger of t h e  fo unda t i o n o r  w a l l  gi v i n g  way ? If s o ,  wh a t 
k i n d  of m o rt a r  should h a v e  b e e n  u s e d  in t h e llr�t  i n 
s t a n c e ? A .  I t  i s  qui te l ikely t h a t  y o u r fou n d ation i ii  
UIl lS S f c ,  bu t could n o t  a n s w e r  p o s i t i vely w i t h o u t  k n o w ·  
ingmore partlcular8 . "ome k i n d  o f  hydraul ie  c e m c n t  i s  
ordi narily u s e d  I n  s u c h  c a s e s .  

C. H. asks : GiYen the size o f  port s ,  ('xhal1 �t. 
a n d stroke of the v a l v e ,  how la rg'c should the v a l v c  lJ e ? 

A. If the val ve has no l a p ,  it m u s t  be large e no ugh t o  
cover b o t h  ports,  when i n  m t d  pOSition,  and the stroke 
is  t wi ce the width of the s t e a m  p ort .  

F .  C, C .  says : 1 .  I f  r u n d<>rtake t o  carry 
w a t e r  i n  w 'Jo den p i p e s II m i l e  u n d e r  the gro u n d ,  h o w  
much waste 111 11St I a l l o w  f o r  ab t' orp t i o n , evapora t i o n ,  
e t c . ?  A .  I t  w i l l  d ep e D fl u p o n  t h e  m a t e ri a l .  Yo n can 
readlly dc te nn l n e t h e  mat te r by exp erime n t .  2.  Th er" 
I s  fltll enough t o  thr o w  the wat er I n t o  n. tank OYer D. 
boiler an d save the labor o f  a well p um p . How much 
shall I save by this ? A. About twice the t h e or e t i c a l  
power required 1 0  11ft th e  W ll t e r .  3 .  What w o u l d  b e  t h e  

di ffere nc e i n co s t be t we e n  a w oo d p i p e  D n d  a c a s t iron 
p t p e ,  and whi ch , u p o n  t h e  whole,  had I b e t t e r  have ? A .  
The wo o den pipe would b e  much t h e  c h {' u p e s t  i n  llla n y 
localiti e s .  If you have fa cil it ies  for m a k h j g  i t ,  we t h i n k  

t h e  wooden o n c  m u y  b e  t h e  be� t for y o u .  .1 . ' Y  l i n t  I s  t h e  
smallest s i z e d  p i p e ,  w o o d  or Iroll , t h a t  I c o u l d  u s e .  a n d  
w h a t  t s  t h e  least faU t h e  w a t e r n e e d  have ? A .  You do 
n o t  se nd E"D ough ([ata for u s  t o  a n sw e r  this q u e s t io n .  
Y o u r  best cou rse w ou l d  be t o  h aye a n  e flc cU vc c o n d e n � 
ser of your s t eam . 

F. G. H. aRk s : Will a ro nnel cl i i ml1 "y ginl 
a b e t t e r  draft than a square o n e .  j f  t hc area and surface 
presen ted for fri cti o n are the Ramo i n both c a s e s ? A. 
I n  pract t c e there i s  n o  e e. s f' n t i a l  ditt"cren c e  i n  the d raft o f  
the t w o  forms. 

L. W. ask s : Whieh i s  the most (' ('onoJl l i cal 
t o  h eat a tank o f  water,  using U v e  steam o r  hea ti ng 
pipes I n  t he w a t e r '! Does i t  n ece ss i ta te running the 
pipe t o  the bottom if done with live steam ? Wtll n o t  
th e p i p c s  h e a t  i t  qUicker, a n d  t a k e  l e s s ' s t e a m  i f  t h e r e  
be an outlet i n t o  t h e  water o r  elsewhere ? A .  T h e  r e l a 

tive e c o n o m y  o f  the t w o  s y s t- e m s  w i l l  depcnd c onsidera· 
bly u p o n  the gen eral arran gem e nt . 

H. G. B. aHks : How "an I alloy gold 'I A .  
Gold I s  alloyed w i t h  sllvcr o r  c oppcr , @ r  w i t h  b o t h . l\l e l t  
t h e  g o l d  i n  a s e p a ra t e  cructblt  : a n d  i f  c o p p e r  is  t o  b e  

added, thi s i s  a h i O  t o be m e l t e d  t n  a no t h c r cructble a l l d  
p oured I n t o  t h e  go l d , T o  e n � urc a t h o r o u g h  (' (,., m bin a 
t i o n ,  t w o  r e d  h o t crucib l c s  ti h O U l d  b e  U P. C d , ll lJ d  the l i q u t 
fi e d m e tals p o u r e d  altern a t ely from O ll (' i n t o  t h e  o t h e r .  
To pre v en t o x i d a t i o n  t rom t h e  a i r ,  p u t i n t o  e a c h  cruel·  
ble a small  qnantlty of a mlxtul'e o f  common s a l t  a n d  

charcoal. The ,n c t a l l i c  alloy s h o u l d  a l s o  b e  occasi o n ·  
a l l y  stlrrcd w i t h a rod of p o t tery ware . 

'Y. H. 1", ask� : Is the obj ection to Rteam 
propulSion o n  canal s the washing a w a y  o f  t h c  h a n k to:  '! 
Would a system whi ch w o u l d  p r o p e l  t h e  b o a t  w i t h o u t  
d l . t u rb i n g  t h e  water b e  o f  a n y  u s e :' A .  T h e  di fllcu l ty 

about canal  nay1gat1 o n  by steam I s  n o t  the wash i n g  of 
the ban k s . The tronble I s  to nn d a method of s l O W  pl'o · 
p u l si o n br steam that shall  be as cheap a n d  ('asy of m U ll 
a gement as t o wagE" by a n i ma l s .  

n. T.  ask s : 1 .  \Vi l l  n pat(1nt h! '  g l'antf'd t o  
ano t h er person o n  a n  a l ready p a t e n t e d  mlxture,  if o ne 
or more ingredt e n t s  be added or omi tted ? A. N o t  UlI 
less there i8 !S o m e  essentfal di tt'erence i n th e c omp o u n d 
produced,  o r In adapting it to a n o t h e r  p u r p o s e .  )l e r e '  
Iy a d d i n g  t o  o r  takIng away from a p at en t e d  m . t e rlal 
c o m p ounded for a c ertai n purpo s e , a n d  use without sub·  
s t a n tially a lterin g it  for said p urpose a n d  use,  i s  n o t p a 

ten table , unless as  a n  i mprove m en t o n  t he prior p a t en t . 
2. How is gas l1111 e ma d e ? A. Gas l 1me is simply th e  re
f u s e  l im e f r o m  the gas p urifiers I n gas w o r k s .  

J. H. a sks :  'VllO t i s  th!' hebt method for 
mi xi n g p a i n t s  for painting o n  glass,  to s t an d heat a n d  
c o l d ,  a n d  t o  b e  exposed t o  a l l  k i n d s  o f  w eath e r ? A .  
G l a s s  i n  which t h c co l ors a r e  fix e d  by lluxil1g c e r ta i n 

m e t a l l i C  f'ub s tances on i ts surfa c e .  a n d  k n o w n  a �  
" s t a i n e (l glass ,"  is  w h u t  w e  w o uld recommend t o  f u l1 1 l 
the c o n d i t i o n s  l'e (l u irc d . This y o u  c u n  b u y  m u l  (' d l f ' fl P '  
l y  t h a n y o u  cun ma k e .  

P. C. C. a�kH : 1 .  l H  it pl'actieahlf' to ( '011 -
de n bC thc exha u st of a small compound engi n e . t h e  steam 
w ork in g 350 f e e t  p er minut e '! A.  Y e s .  2 .  Is i t  pra c t i 
c a b l c t o  do so i n a c on den ser c o n s tr u c t e d  so t h a t  t h e  
s t e a m  exllfiusf S t n t o g!l.s p i p e s  w i t h  col d w a t e r r u n n t n g  

aroun rl th em ? A . This w o u l ll b e  the b es t  way of doing 
i t .  3. H o w  will I det ermin e t h e  area o f  c o n d e n f;i n g  I:o U }' 
fac e , t 1 1c  t r m p r ra t nre of c o l d  watrr,  of  c o n l'� C ,  b(>ing 
k u o w n '! A .  In pract h' c .  from 2 �  t o  6 s q ull r �  L' c t  o f  s u r 
fac e a l'e a ll ow e d  for e a e h  i n d i c a t e d  11 () r � c  p o w e r  o f  t ll c  
engine . 

A. C. It RllYH : How do enl!rav crs tranFfer 
p f c t ure s from p a p e r  t o  w o o d  for re · e ngravi n g ? �\.  By 
fir. b o a k l n g  the p rI n t  I n  a sat u ra t e d solution " f  alc oh o l 

a n d  w h i t e  caustic potash to soften t h e  I n k ,  w h e n  t h e  

l at t er w i l l  readily tra n sfer t o  t h e block u n d e r  roller 

pre ssur e .  T h i � 8 l s o  an s wers A .  J .  P .  

A.  ], .  C. aHk� ; 'Yhv are obj ects p i ctu red on 
the l'e t i L a  of t h e  eye in an-inv ert e d  p o s i t i o n ,  always seen 
right side up ? A .  There are numerous t h e o r i e s .  One 
I s  that t h e  Image formed o n  the retina of th e eye c o n ·  

veys t o  the m i n d  correct ! d eas o f  the r e l a t l " e  p o s i t i o n s 

of e xt er nal obj e c t s .  A noth er Is that p ersons j ud ge o f  
t h e  po "itlon o f  a n  object by the direction I n  w h i c h  t h e  

rays c o m e  t o  t h e  eyetl.  
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FEBRUARY 28 ,  1 8 74.] 
G. H. M. asks : 1 .  D o  you use a machine to 

fold your papers a s  they com e fn/Ill the p reil's ? A. F o l d

ing attachme n ts for prc s t; e s  have ue en made, but have 

not proveu. successful . The folding i s  n o w  cl o n e  o n  

separate m.achl n c fI .  2 .  "' hat I s  t he rapacity o f  o n e  o f  
your prpsses ? A .  Th e cnpa.ciry of t h e  presses o n  which 

the SCIEXTIFIC  A�rERrc �AN i s printed Is abo u t 2,000 cop
l C S  p cr hour. !{, 1,Y o u Id n o t  a ma chin e t o  fold papers a s  
they c ome f r o m  t h (>  press b e  desirable '! A .  Ye s , if i t  

c o u l d  b e  made t I.l O p H a t c  w ith o ut bei n g  troubl e s o m e .  

E .  ll.  aAkA : IA there a B urp test to diAtin
gulsh ge n u in e b u t t e r  from thp artI ficial , m a d e  i n t h l :-:  

c i ty '! A .  It i s  claime d  by t h e manufacturers t h u t  t h e  ar 
titlcta1  bu tte r will k e e p  l onger wi tho ut b ecomi ng ran · 

t P
,
id ,  t h e  l'('adily decomposable compounds n o t  b e i n g  

f o u n d  i n  the manufactured a rticle.  You migh t  su bmit 
lw t wo kinds to !t te st o f  this n at ure . 

E. P. asks : How larg" lll UAt Le a copper 
pl at e  for a gro un d wire be ? H o w  ti l' e ll should it. be 
buried ? A .  About 2 feet square,  p l a c e d  s e veral feet 
dee p .  2 .  What is  t h e  i ron p i p e  funning down to the 
ground on a flre a l t u m  box for '? A .  T o  make c o u n e c
tton with t h c  earth . 

J. H .  �1. .J 1'. asks : In tl Ht'l'8W press.  with a 
E' t e e l scre w ,  if th e screw works in a statio nary n u t ,  how 

much weight would the scr e w su!'tain before i t  w o u l d  
s t r i p  t h e  t h r e a d  or break ? A . .:\l ultfply t li e ('ro s s  BCC ' 
tio n of the cyHndrical portion of the screw in inches b y  
t h e  te nsi le strength o f  the s t e e l  I n  p o un ds p e r  s q uare 

nCh. TMs gives t h c  resil'ta n c e  to b r e a k 1 1l g' .  The �trea 
o f  surface resisting s t !'ipping i n  t h e  thre n d ,  m liltiplieC 
uy three quarters of the t e nsile strength in po un d s per 

bquare inCh, gi ves approximately the resistance t o st ri p · 
p in g . 

\V. A. B. asks : \V iIl a common lead pipf' . 
say l inch in diameter, having a s trrsm of cold water 
running through i t ,  melt if exposed t o  t h e  heat o f  a 

blast furnace ? I am well aw are that a l e a d p i p e  w i t h 
o u t  w a t e r  w i l l  m elt  immedia.tely, b u t  am in do ub t a b o u t  
i t s  s tanding th e  j n tt'nse h e a. t  1 f  a c ol d stre a m  i s  r u n  
through I t .  A .  Y c s , i f  t h e hea t i s suffic i en tl y i n te n se . 

F. 1\1. B. asks : 'What is the si'l.e of the 
largest s t eam cyHnder eYer c u s t ',) A .  Thcre are engine 
cylinuers 120 inch e s dtame ter' 2. If I pu rcha ie a pa ten t 

�d machine for any particultl r  u s e ,  for i n s ta n ce , a b li n d 
slat tenoning mach i n e ,  c u t t i n g  off a n d  making t h e  t e n 
o n s  on bo tlj e n ds at o n e  o peratI On ,  do I p urcha se t h e  

machine and right t o  use i t  w i t h o u t  a lly reference t o  
t h e  l e n g t h  o f  t ime the patent has t o  run o n  the mach ine? 
H a v e  I the priYilege to run it as long as the machine 
lasts ? A .  Y o u  can use t h e  machine a s  l o n g  8S  i t  lasts, 
un l ej:ls o th e rw ise agre ed . 

G. 1\1 . asks : What is the greatest numb"r 
uf revol u ti ons that the propeller o

'-
t a firs t clas� ocean 

s t e amship makes per m i n u t e ? Also of a fa s t going 

steamsl, l p  of w ar ? A .  Between 50 tIn d  65 ,  i n  each case . 

E. \V. B. a,,�s : 1. \Vhat do you think of the 
p o ssibility of making a freigh t  locomotive to run u p  
grades of 75 f e e l  t o  the mi l e ,  w i t h  a ra tche t ,vheel work

ing o n  a thi rd rail ,  t h e  wheel t o  be applied t o  the nil a t  
t h e  pleasure o f  the e ngi n eer P A .  This plan i s  i n  u s e  i n  
s o m e  loca li tie s . :l. .  Can e gg� b e  prCEerv{' d  by placing 

them i n  a n  airtight vessel a u d  exhaustlllg tl1e a ir , slow· 

l y .  s o  as not to break the sheDs by the pressure o u t 
wardS, or by separating the w h i t e s  from t h e  yo lks a n d  
t h e n  exhausting t h e  air ? A .  We t h i n k  there a r e  prac· 
tical difficulties t n  the way . 3 .  Can eggs b e  condenbed 
i n  the Bame W3Y that milk i s  d o n e ? A .  This is  done at 

p re sent w i t h  a fair success . 

C. H. 1\1 . asks : 1 .  What are the ('ontm1ts of 
a ball 751 i n c h e s  in diame t e r ? A .  220'89 square t nches.  

:! .  C ut t h i s  ball through into 1 5  pa rts o f  eq u a l thickness,  
a t or thro ugh center o f  balij  whnt are t h e  contentS! of each 

part � A. For the seg-ments : Let l' b(' tht' radius of the 

u,l...''ie and h thl' higbt of the segment : the soliditY = (l''.l X a +  

1 1 2 )  X O'iJ2:3tl h .  For (> ft t' h  zone : l e t  r = radiu s of o n e  basel l{ 
_- ratiiu'i of the other.h = hight of the zone: soliditY = (1'2+If2 

;-hL:-;�) x l ·.yroS h .  3.  C u t this ball into 15 equnl parts 

( :;l iees)  ; w h a t  is  the t nickn{'sB of each part ? A .  This 
you can iln d by t rial , substituting val u e s  i n  the preced

i n g  formult\�. 

'1' . H. Y. asks : I. \Vhat is a good recipe for 
kl lling fl ea s  on a dog ? A .  li se carbol ic !' 'J u,p .  2 . H o w  
can I des troy g-arrlen m o l e s ? A .  Set t rap s f o r  th em , snch 
as th ose de scri b e ti i n o ll r pap er a f e w  months ago . 

H. L. says : Peoplt' sa.,' that . if a mall be bi t
t e n  by a dog, he is l ikel y  to go m a d  if the dog is no t 

kllleu; b u t  if the dog is k il le d at o n c e ,  there is no danger . 
1 fail to � e e  w h y  it is of a n y  g o o d  to kill  the dog, except 

t o  prevent h1s biting n n y  oth(' r  p e r s o n . A.  'Ve q u i t e  

a �re e ,v it h yo u . 

J. C. H. asl;s : 1 .  How ean I bae];: up a mill 
uu rr , :l n d  what kil ld  of p laste r is  b e s t :-' -W h a t  quantity 
w o u l d  I n e e d  for a I X fo o t run ? A. Make the backing 
o f  pla�ter of Pl1.ris . Fill the i n te rs tices between t h e  
s t o ll e s  with a c ement m a d e  o f  p o wdered alum a n d  p o w 

lier f r o m  b u r r  s t o n e .  Some m i l l e r s  a d d a  l i t t le  molasses.  

:l .  W hat i s  the best work o n  m ill ing ? A .  Consult  t h e  
c atalogue o f  Ii scie nt i fic p ublish c r .  S e e  o u r  a dve rtising 

COIU1hll � .  
c. n.  asks : '\Vhi ch a r e  considered, i n  E ll

r op e aud Amer1ca , to be the m o st masterly and thorough 

works 011 s tat ics a n d  dynami c s ,? A .  Probably Professor 

Bartlett's  work on " Theol'ctical:Mechanfcs ," and Pro

ft' � 8 0 r  Uall ki n e's  u 'i're at i8 e on Applied Mechan ics. " 

F. P. B. asks : Can I l'f'Yllrnislt th., Lody of 
u gu itar with o u t  i nJuring i t s  tone '! 'Yhat k t n d  of var
uish w o n l cl be t h e  b e s t ? T h e  c olo r of t h e  body is dark . 
A .  \Ve a dv i se you to take it to all ilistrumellt ma ke r .  

G. E.  H.  asks : 1 .  If  a Loilel' has water in 
aud steam u p ,  wher(' is the pressure t h e  greateR t ,  at the 

t o p  o f  t h e  boiler over t h e  s team spac(� ,  o r  o n  the b o t ·  
t o m  uuder t h e  w a t e r ? A .  l'ressure i s  gre a t e s t  on t h e  

bottom . 2 .  I n  reckoni ng- the h o r s e  p o w e r  o f  u n  engin e , 
as in y o u r  answ er t o .r . 'V. F . ,  .January 31 , why do you n o t  

m a k e  all allo wance 1' o r  friction o f  the w e a r i n g  p a r t s ,  or 
Is  then' n o  n e e d  of i t ? A .  The calculation w a '3  fo r t h e  
i n d i c a t e d  horse p o w e r ,  i n  which n o  iillowance tor fric

ti o n i s usual . :� . lI o w  long- before the S(,IE�TIFIC A}lER
JCAN i s tla t c d i �  i t  pri n te d ? A .  About t e n day s .  

W .  I .  asks : Is t h e  eapaeity of a bo iler in
creased by enlarging tile steam drum ? Is n o t  a steam 
drum 24 inches i n  diameter x 8 feet l ong bettar than a 
drum 18 inches i n diameter x 4 feet l o ng , for a boiler 40 

uches in diame te r x 24 feet l o n g ? A .  The steam room 

i f!  increase d  by the change , and frequently t hi s  i s  very 
tiesirable . 

S. E. D. asks : If we tak e a qnantity of wa
t er he.ted to 1000 Fah. and an equ.1 q uantity a t 400 Fah . 
a n d  p o ur them toge t he r,i8 there any actua.l loss of h eat , 

or is it m ere ly disseminated or di s tribu te d  thro ugh o ut 

t he w hol e  quantity ? And fUl·ther, what would be the 

t emperature of the water after being s o  amalgamate d ?  

A .  T h e  ouly l o s s  w o u l d  b e  from fI), rli a t ion ;  an d  taki ng 

no accou nt of this,  the t emperat u re of the u...ixtur 

would be 700 • 

Jcitutific 
MINERAI,S, ETC.-Specimens have been re

ceived from the following correspondents, and 

('xamined with the results stated : 

o. R .-Yo ur mineral appears to be a fi n e  PrusRian bluc, 

.1 . II. H . -lour specImens are iron pyri tes,  encrusted 
with 3 soft bituminous mate rial . 

L .  L. F . -Your ore is the oxide of iroll . Jf In abund
a n c t:' ,  it migh t pr o ,·e val uabl e . 

11 . C .-Your min eral 15 reel j a sper , consisting e ssential

l y  o f  silica , bu t c o n t aining also a l umina and oxide of 
iro u .  �ome varieties,  like the �trl ped and Egyptian jas
p er ,on account o f  the richness a n d  variety of the c olo rs , 
are of conside rabl e value for ornamental vases,  seals , 
e t c .  Jasper is  susceptible of a high p olish . 

B. D. C . -A fine yellf)wish c ol ored clay . ,,"'-e w o uld 
advise you to submit it to some potter,  who will test i t  
by burn i n g l n  the kUn . A Bmn uf&ct urer of p a i n t s  would 
a l s o  inform you of i t s  value as a. pigm en t . 

·\V . L .  V.-X o .  1 i r.. galen3 , sulphi d e  af lead, the ordi � 
nary ore from which the lead of c omm erce is extracte d . 
It is frequently argentifero u s ; but to determine th i s , a 
chemical a nalysi 3 1 s necessary. N o . 2 is  bIen de, sulphide 
of zinc with quartz , an d t r ll ces of iron pyrites . 

C. T. C . -� o .  1 is iron pyri t e s ,  sometimes �used as a 
source of sulphur, a valuable mineral when in suffici<>n t 
quan ti ty n e a r rn e fl U S  of tran s p o rtat i o n .  N o .  2 is quartz, 
colored w i th oxide o f  iron , o f  n o yalue . 

.J . )lc'Y . -¥our specimen is ch l o ri t e  with quartz uud 

miea.  Chl o ri t e I s  so n a m e d  f r o m  a G- I ' e e k  w o r d  m e a n i n g  
gl'l- C ll ,  on account o f  i t s  c o l o r .  I t  if;:  a si lic ate of alum
ina a nd magne8ia wtth oxide <1f Iron and s om etimes 
lim e . 

C. J. ll.-Tll l s  specImen c o n s I s t s  of g.lena (sulphIde 
of lead) a u d  blende (sulphide o f  zinc i n  Q uartz) , Lyell's 
" G e ology" and Dana's " �I1neral ogy" are standard w orks . 

J. W .-This minerul is a kind of hornblende, like hy
perRthenf' . It  yields,  by a n a l y @ l s , sHtca, al umina , mag
nesia. a n d  lime, a n (i ftR  cvlors a re pro duced b y  iron, etc. 

G. J .-Red hematite,  o r  r e d  oxide o f  iron . I t  contains 

70 p er nnt o f  me tall ic i r o n .  I t  f s  v a luable 8S a burnish· 
er ; the red powd(lr which it �h·es on pulverizing Is val· 
uable as a pol1sht ng p o w e r ,  and it is  an excellent ore of 
irO ll . 

R X. B. asks : 1 .  What is the tunnage of 
the United States steamer Swa tara ? By o l d  measure
ment she is auo u t 970 t u n s .  2. 'Vhat are the dimensi ons 
of the enginos o f  the t orpedo boat Alarm and o f  tha 
United States Rteamer Gettysburg ? What 1 8  the l ength 

of the latter ? �.  What are the;l e ngth s and breadths of 

the frigates Saoine,  Saratoga, S t .  Mary, S t . Louls , Da l e ,  
and Cyan e ? 4 .  W h a t  was the s p e e d  of the Dictator a n d  

Monadnock in t h e i r  race ,  in 1865 o r  t hereabouts ?-H . W .  
asks : H o w  c a n  type metnl b e  made black or of a n y  dark 
color, before japanning ?-A. M cl{ . asks : Who was th e  
fl r s t  inventor of the lett�r copyJn� p r e s s  ?-E . T .  T .  asks 
Where can I find a descrIp t i on o f  a m a n  hoisting engine 
for use i n  mine and other shafts ?- J ) .  L .  M .  asks : If the 
cen t er core of the centennial t o wer is  p e rpendicular, 

and w e  drop a l Ib .  w e i gh t  from t h e  south side o f  its 

top, whf're will i t  strike a t  t h e  base ?-W. G- .  asks : How 
can I silver gl a s s  globes ,  etc. P H ow are dttl'erent colors 
produced ? Can t h e  s i lvering be done u p o n  a flat sur
face with the same effect a s  o n glo bes ?  

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 

upon the following Hubj ects : 

On Car Co upling Dangers . By 8. H. D. 

On the Moon Question . By M .  H. 
On the Minerals of South East Missouri! 

By H. C. '1'. 
. 

On Heating Buildings. By ,\V. II. ( l .  
O n  a Cure for Hhenmatism . By '1'.  C.  E.  
On the Bri e Canal. By J. 1\1. H.  
On Proventing Damage from Boi1 e l' Explo

sioJ1H. By G . 1\1 .  
Also enquiries from the following : 

c .  c .  L .-J . I:; . -R . - W .  B . -C . W. Y . -Eo-E . B . 
I l .  E .  � .-.r. \Y .  H - .J.  H . M . -J .  W . -R . T .-H . L . � ! .  

A . G . H . -.r . S . P.-J . H .  A . Jr.-l' . R .  

Correspondents i n  dillerent Darts o f  the country as k :  
Who makes sewage pipe machin e s ? 'Vho makes p otato 
peeling machi n e s ? 'Vhcre can a large a.quarium ue ob

tained ? Who make s Ii substi tu te for i n dia rubber ? 'Vho 

makes four wheele d  velocipedes ? 'Vho oakcs the " fly· 
ing p o n i e s " on wh ich children ride at fairs, etc . ? Who 
sells mulay s a w  mills ? Who ma.kes c o o kin g  stoves, 
heated by kerosene flame ? M akers of the a bove articles 
will  probably promote their interests by advertiSing, tn 

reply, in the SCIENTIFIC AMERICAN . 
Correspondents who write to ask the address of certain 

manufacturers, o r  where specified articl e s  are t o  b e  had , 
also those havillg go ods for sale,  or who w a n t  to find 
partners, should Bend with their communicati ons a n  
alllo unt s u ffi c i e n t  t o  cover t h e  cost of p ublication u n d e r  

the head of H Business and Personal ," w h i c h  i s  specially 
devo ted to such e n q uiri e s .  

rOFFICIAL.] 
Index of Inventions 

FOR W HIcn 

Letters Patent of the United States 
WE RE GRANTED I:-' THE WEEK F.NDING 

January 27, 1874, 
A�TD EACH BEARING THAT DATE. 

[Those msrked (r) are reissued p.tents . ]  

Air, com pre sstng, W .  J ohns ton . . . . . . . . . . . . . . . . . . . . .  146,909 
AnnuIlciator, electric, L. Finger . . . . . . . . . . . . . . . . . . .  146 ,758 
Ash box and sIfte r . J .  D .  HeIns . . . . . . . . . . . . . . . . . . . . .  146.826 
Anger, earth, T .  A. Co ns idi n e . . . . . . . . . . . . . . . . . . . . . .  �46 ,752 
Auger, spike , H. O. & J. A r b o u r  . . . . . . . . . . . . . . . . . . . 146,798 
Bale tie, c o t t o n ,  W. A. Jordan . . . . . . . . . . . . . . . . . . . . . .  146 .911 
Beam and rafter, E. T .  Potter . . . . . . . . .  , . . . . . . . . . . . . .  146,�79 
)Jeer, e t c . , �I .  Hey . . • • . . . . . . . . . . . • . . . • . . . . . •  _ . • • • . • . • .  146,904 
Bevel and try square,  J. \V. Hardie . . . . . . . . . . . . . . . . 146,763 

Boats,  de taching, G. "T . .Mallory . . . • . . . . . . . . . • • . . . .  146 ,835 

Boiler , agricultural , �T. G. Smith . . . . . . . . . . . . . . . . . . . .  146,954 
Boile r  indica tor and blow-oft, R . Mo ntenegro . . . . .  146,936 

Boller. sleam. B. T. BabbI tt . . . . . . . . . . . . . . . . . . . . . . . . .  146.858 

Bolt work for safe doors, J. C . E. Richardson . . . . .  146,782 

Book, ch eck , E. R. Moore . . . . . . . . . . . . . . . . .  , . . . . . .  , . .  146,937 

Boot .nd sh o e .  J. L . • J oyce . . . . . . . . . . . . . . . . . . . . . . . . . .  146.912 

�mtritau. 
B o o t  and shoe.  J. �lcMlllln . . . . . . . . . . . . . . . . . . . . . . . . .  146.932 

B o o t s ,  e tc . ,  fastening for laCing, T .  K. Keith . . • • .  146,913 
Bori n g  machine , Doane & Bugbee . . . . . . . . . . . . . . • . . .  146,88j 
Bo ttle , W. H . Rlchardson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.783 
B o t t l e ,  H. \V. \Yatson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,79 1 

Bottle  st opper, F. Kutscher (1') . .  . . . .  . • • • •  . . . . . . . . .  5,i-17 
Breast pa d , F . Cox . . • • . . . • . . . • . . •.• . . . . . . • • . . . • . . . • . . . 146 ,805 
Bridge , locomotive draw, G. Stcklesteel . . . . . .  , . . .  1-l6 .H.J3 

Bridge, wrought iron , W, R. Lai rd . . . . . . . . . . . . . . . . .  1 .J6,916 

Brtdges , t urn table for pivo t . A .  B O llzano . . . . . . . . .  14i; ,863 

Buckle for suspending brJ oms ,  e tc . , H. P. Crouse 146,878 
Burner, lam p ,  .:\'1. H. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  146,751 

Burner , lamp , F. S. Robinson . . . . . . . . . . . . . . . . . . . . . .  146,950 
Car c ouplI ng. W. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U6.882 

Car coupl1ng. H. K. F orbis . . . . . . . . . . . . . . . . . . . . . . . . .  U6.8 1 4  
C a r  coupJ1ng, S .  �J. Grie st . . . . . . . . . . . . . . . . . . . . . . . . . . .  14f),899 
CAr COUpli ng , S . T .  Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hfi,917 

Car co upltng, S .  T. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . U6,n18 
Car coupl1ng, H .  E. Marchland . . . . . . . . . . . . . . . . . . . . . . 1-I6 .92·J 
C.r coupl1ng I1nk. F. A. Markley . . . . . . . . . . . . . . . . . . .  146.926 
Car propeller, F .  Mace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46,834 
Cardboard pattern , p erfora t e d ,  H. S t . JOllll . . . . . . .  116.956 
C ard cutting m.chl ne • .  J. Gilbert . . . . . . . . . . . . . . . . . . .  146 .897 

Carriage scat, J. A. Alth o u s e  . . . . . . . . . . . . . . . . . . . . . . .  146,797 
Cartridge box . F. �1 . T homson . . . . . . . . . . . . . . . . . . . . .  146 ,959 
Ch aI r, chi1d's,  J. F . Do wning . . . . . . . . . . . . . . . . . . . . . . . 146 ,888 

ChaIr. foldI ng. F .  W. l{1ch.rdson . . . . . . . . . . . . . . . . . .  146. 919 
Chair, lady's sewing. J. F . Downing . . . . . . . . . . . . . . .  1-16 ,839 

Cheese, e t c . ,  rennet for. M. A. 'Vidger . . . . . . . . . . . . •  1 4 6 ,851 
Cl!i m p ,  flooring, E. Buckltn,  .Jr . . . . . . . . • • • . . . . . . . . . .  146 ,869 

Clamp, j o i ner's fl o o r ,  'V. 'V .  Ingrum . . . . . . . . . . . . . .  146.828 
C l O C K ,  watchman's thor check, 'V. Diebel . . . . . . . .  146 ,809 

C lo th . etc .• stre tehlng . 1. E. Pa lm er . . . . . . . . . . . . . . . .  1411.943 
Clothes fram e . J .  C .  �l 1ller . . . . . . . . . . . . . . . . . . . . . . . . . .  146.931 
C lo thes wringe r. J .  Brlnkerh ofl'. . . . . . . . . . . . . . . . . . . . .  140 .867 
Cooler, lard, 'V. J. Wi lco x . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,8:'12 
Corn h uskin g i mplemen t , .J . F. Schmelt zer . • . . . . . .  1 46 .842 

Corset steel, M .  P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,&u5 
Cotton chopper .nd cultlv.t or.J . ll . l:nderwood (r) 5.7-11 

Cotton cleanf'r for cotton gin s ,  T. C .  CraYen . . . .  ,. 146,876 

Cotton feeder for cotton g i n s ,  T .  C. C ra v t n . . . . . . .  146 ,877 

C o t t o n  op{'ner, Whitehead & Atherton . . . . . . . . . . . .  146 ,794 

Cotton opener,  'Y h i tehead & Ath erto n . . . . . . . . . . . .  1.J6 ,795 
CultIvator. J .  P. Rumsey . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 16.95� 
Cultivator, corn planter, etc. ,  �l . Green . . . . . . . . . . .  146 , 822 
Digger. pot ato . M. John.on . . . . . . . . . . . . . . . . . . . . . . . . .  146.908 
Dlsh . soap. J .  L. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.8J6 
Ditching mac hIn e . J. M. & M. M . Dunn . . . . . . . . . . . .  146.810 

Dog col1ars , linlng for, W. T. M e rserea u  . . . . . . . . . . .  146 ,770 
Draw stop mechanism, P. C .  Dawson • . . . . . . . . . . . . • .  146 ,881 

Drllllng machin e .  metal.  �I . Love . . . . . . . . . . . . . . . . . .  146.923 

Dyeing leather, )i. Mary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.769 
Eaves trough h.nger. J. P. Abbott . . . . . . . . . . . . . . . . .  146 .855 
EfferYesc('nt Hqulds,  preserving, E. F. Vallelltin . .  146 ,004 
Egg carrier, F. M. Thomson . . . . . . . . . . . . . . . . . . . . . . . . 146,960 
Elevat or. C . F . & M. Stew.rt . . . . . . . . . . . . . . . . . . . . . . . .  146.847 
Engine,  cold water, 1. Van Kersen . . . . . . . . . . . . . . . . . .  146,849 

Engi n e ,  balanced slide valve, O. Kromer . • • . • . . . . . .  14u,9 15 
Engine condenser, steam. J. S. Baldwin . . . .  , . . . . . . .  146 ,859 
E ngine reversl ng val ve , P. T. BrownelL . . . . . . . . . .  14G,HOD 
Engine valve gear, R.  Greene . . . . . . . . . . . . . . . . . . . . . .  U6,89B 

Faucet, H. B .  Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.922 
Faucet, self-cloRfng, H .  T. Coleman . . . . . . . . . . . . . . . .  146 ,874 

Fen ce , iron ,  Gut tridge & Bolander . . . . . . . . . . . . . . . . .  146 .762 
FlIter. W. H. Lunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 .833 

Fire es�ape, C. A. Loeffler . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,768 
Fi re ext1neuisher, 'Yaggen er & Bre e d  . . . . . . . . . . . . . 146,790 

Fire place, A. Wyn n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,971 
Ft sh ho ok , trol ling , 'V. H. James . . . . . . . . . . . . . . . . . . .  146,76.1 

Flour packer, gear button fo r, L C reveli ng . . . . . .  146 ,806 
Fringing machI ne . W. H. WrIght . . . . . . . . . . . . . . . . . . . 146,970 
Fruit j.r. T. & H. H.le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.821 
Gns manufacture, illumi n a ting, Trea�well etal . . .  146 ,9G3 
U a s  by electrlcl ty . l 1 ght1 n g. A. T. Smi t h  . . . . . . . . . . 146 .953 

Gus retort, N. P. Treadwe l l .  . . . . . . . . . . . . . . . . . . . . . . .  146 ,962 
Ga.te, aut omati c ,  J .  Gro bb . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,823 
GripIng .nd cutting t o o l .  J. Lindsay . . . . . . . . . . . . . .  146.829 
Harne, J. Letch worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,767 
H a nd s upport . G . W. l'oyps . . . . . . . . . . . . . . . . . . . . . . . . .  146 .941 

Harness, L. E l lis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46 ,892 
Harness harne, A. DaYis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,754 
Harrow, Van Order & Dinneen . . . . . . . . . . . . . . . . . . . . .  146,965 
Harv{'ster, cotton, W. H. Pe drick . • . . . . • • . . . . • • • . . .  146,945 
Harvester binder .ttachme nt. L. KIng . . . . . . . . . . .  146.914 
I.Iarvester, finger bar for, V .  N. C ollin s  . . . . • • . . . . •  146 ,804 
Hatchway protector. E. H .  BenedIct . . . . . . . . . . . . . . 146,799 

Hat.hway. self- closing. J .  W. TrIp p . . . . . . . . . . . . . .  146.788 
H.y loader . A. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.896 
Head rest for seat,  G. Hills . . . . . . . . . . . . . . . . . . . . . . . . .  146 907 
Hides, etc. ,  bating, Vickers & Holm es . . . . . . . . . . . . .  14 6,786 
Hinge , lock, F. \V. �icholas . . . . . . . . . . . . . . . . . . . . . . . .  146,7i9 
HInge and guard, trunk ,  'Y. n. Softel d . . . . . • • • . . . . • 146 ,955 

H o o p  skirt . M. P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146.866 

H o rs e . detachIng . 1 .  L. Landis . . . . . . . . . . . . . . . . . . . . .  146.920 
Horse. feed bag for.  J. T. McClendon . . . . . . . . . . . . .  146.928 

H ose patch . W. Flynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.895 
Hydran t . Z. E .  C ollln ( r) . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  5 .745 
Ice cream freezer, C. Gooch . . . . . . . . . . . . . . . . . . . . . . . .  146.819 
Indi cat or , statt on , Farnan et at . . . . . . . . . . . . . . . . . . . .  146 ,813 
Inhaler. W. B. H Idden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.905 
L .mp black. makIng. J .  Rogers . . . . . . . . . . . . . . . . . . . .  146 .951 
L.mp chimney. Illalsdel! & yo ung . . . . . . . . . . . . . . . .  146.862 
LatCh, Knob, II. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,910 
Link for chain c o upl ings , S. T .  Lamb ( r) . . . . . . . . . .  5,7.10 

Lock. time . S. A. Li t tle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U 6.S32 

Locomotive drivI n g  wheel.  J. C. Wlls on . . . . . . . . . .  14 6.854 
V.)om temple , D utcher & Sti m pso n . . . . . . . . . . . . . . . 146,757 

Lung protector and unde rves t, J. Culver . . . . . . . . .  H6 ,879 
MedIcal comp oun d . J. S. Bruner . . . . . . . . . . . . . . . . . .  146.748 
Medical c ompo und .  Lip pinco tt & Wes t . . . . . . . . . . . .  146 831 
�Iedical comp ou nd , A. F. C .  Reyn o so . • . . . . . . . . . . .  146,781 
)ledlcinal capsule , P. Cauhape . . . . . . . ... . . . . . . . . . . . .  U6 ,80'J 
Meter, fluid, J. )1 . Blanchard . . . . . . . . . . . . . . . . . . . . . . .  U6 ,745 

Motion, converting, H. E . .Marchand . . . . . . . . . . . . . .  1-16 ,925 
Motion, converttng, R. R. Steve n s  . . . . . . . . . . . . . . . . 1 46 ,8.15 

Music transporta tion , t e a ching, "'� . •  J. Elderton . . 1 ·16 ,891 

Nail extractor, H. A. N e ttleton . . . . . . . . . . . . . . . . . . . .  146,930 

N.ll plate feeder. J. C. Go uld . . . . . . . . . . . . . . . . . . . . . .  116.828 
Nail ;>l ate feeder n o s e  pIec e ,  J .  C .  G o ul d  . . • . . . .  1 46.821 
l\ eck yoke , C. R. Moon . . . . • . . .  . . . . .  . . . . . .  . . . . . . . . . .  146 ,772 
Needle s,  polishing eyes o f, F .  H .  Bradley . . . . . . . . .  14 6,747 

Nut lock. T. J . McTIghe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.933 

OtIs, preparing i llaminating, A. \\or. Porter . . . . . . • •  146 ,778 

Organ, rced,  R. Burdett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,8 '10 

Padlock. H. Ahren d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.857 
Padlock. W. Wllc ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.968 

Pal l .  dinner . P .  H e i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.906 

Pantaloons.  W. O. LInt hIcum . . . . . . . . . . . . . . . . . . . . . 146 .830 
Paper bag and bag machi n e ,  H. "". Murphy . . . . . . .  146 ,773 

Paper b.g mach i ne . �I . Murph y . . . . . . . . . . . . . . . . . . . .  146 .771 
Peat machine ,  L .  W. B oynt on . . . . . . . . . • • . . . . . . . . . • •  146,74S 

Perspectograph, A. R. E ast . . . . . . . . . • • . • • • . . • . . . . . .  14{i,811 
Photogr'phs,  exhIbItIng. C .  Dauthendcy . . . . . . . . .  146.880 

Pho tography. S. Anders o n  . . . . . . . . . . . . . . . . . . . . . . . . 146.857 
Pickcrs, lag for, G. F. Bard . . .  , • . . . •  � . . . . . . . . . . . . . . . 146,743 

PIpe. draIn,  F .  F . Bourlrye . . . . . . . . . . . . . . . . . . . . . . . . . . 146 .864 
Planter. corn. W. H. McCormick . . . . . . . . . . . . . . . . . . . 146.n9 
Plo w .  1. M . Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.8 l 5  
P l o w  clevises. etc . •  bending. C .  F .  M o c k  . . . . . . . . . .  146.771 
Plow, gang, A. G. & J. R. Cummtns . . . . . . . . . . . . . . .  146,807 

Plow. g.ng. W . New!1n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,939 

1 39 
Pon t o n  eofl'er dam, J .  Napler . . . . . . . . . . . . . . . . . . . . . . UG ,/75 

Pres s ,  clothes.  W e b s t e r  & Dennis (r) . . . . . . . . . . . . . .  :1 ,7,13 
Pre s s ,  cotton , J . Debeauvo l s  . . . . . . . . . . . . . . . . . . . . . . . .  1 46 ,808 
Pre ss, ha.nd, S. W. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HG ,78G 
Prf's s , lard, W. C. Ma r�ha ll . . . . . . . . . . . . . . . . . . . . . . . . .  1.J 6 ,92i 
Printing prcsR roller carrier, C. Potter, J r  . . . . . . . 1 4 6,841 
Printing press, c!\rd, ,,"'a tson et (Ii  . . . . . . . . . . . . . . . . . .  H6,79'''! 
Pruning im ple men t , R. Bart ly . . . . . . . . . . . . . . . . . . . .  Uli,74 4  
Pump. T .  \\Tilmlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H!3.85� 

Pump bushing, e tU'. ,  A .  S. Ca mero u . . • . . . . . . . . . . . .  1 1U ,S 71 

Pum p ,  rotary, W. B. Allyn . . . . . . . . . . . . . . . . . . . . . . . .  1 <16,741 
Purifier. middUngs , :M . Sower . . . . . . . . . . . . . . . . . . . . . .  1 ! ,84.J 
QuoIn and chase combined, E. A. 'V arren . . . . . . . . i 1 0.967 
Ha ll way jo urnal pack Ing. H. B .  Devlan . . . . . . . . . . .  1 l6.88:l 
Ral lway rall. G . Herring . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·16,903 
Hallw.y rall jolnt .  J. Monk . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 6 .935 

Roadw.y. plank.  C .  McGowan . . . . . . . . . . . . . . . . . . . . . .  14 6.931 

Sad tron, A. Strobel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46 ,HS7 
S D sh fastener, J .  K t' i t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1<16 ,76;:) 
S. sh h older . J. X .  '1 IIle r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 ,83. 
Satchel o r  b o x ,  folding, C . )1 .  Gillet . . . . . . . . . . . . . . .  I IU,8 17  
Saw handle,  c r o s s  c u t ,  ' V .  C l emson . . . . . . . . . . . . . . . .  1 .J 6 , I4Y 

Sa�.?ing machi n c ,  �lorey & Bellah . . . . . . . . . . . . . . . . . .  1 4 6 ,839 
Sawin g  machine , cl rc ular, D o a n e  ft al . . . . . . . . . . . . . 146.836 
Scale , p end ul um , W .  H.  Parr . . . . . . . . . . . . . . . . . . . . . . . .  146,944 
Scrap er , f urro w , F .  G. Thurston . . . . . . . . . . . . . . . . . .  146 ,848 
Scraper . road, T. )1 . T ate . . . . . . . . . . . . . . . . . . . . . . . . . . H u ,958 
Seamtng mach i n e ,  G. H .  Pe rkins . . . . . . . . . . . . . . . . . . 1 16 ,946 
Seam lnp: m achine • •  J. H. Perki n s  . . . . . . . . . . . . . . . . . . .  1·16.94i 
Separat or , grai n , }'. 'V . Robi n s o n  . . . . . . . . . . . . . . . . . .  146 ,'781 
Sewing hose,  E. P. l{icilaru A o n  . . . . . . . . . . . . . . . . . . . . . HH.9B 
Sewing machi ne ,  I�. Gri s wo ld . . . . . . . . . . . . . . . . . . . . . .  1 4 6 .'1(; 1 

Shank laster, T. l{entierlii n e  .. . . . . . . . . . . . . . . . . . . . . . .  1 · JG,766 

Shea.rs, E. Xun an . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  l.16.9.J2 

Shears, bar iron , W. X .  Steyens . . . . . . . . . . . . . . . . . . . . .  1 -l6 ,8-J6 
She et met al w are , forming, Von Cu1in & D e  Butt 14G,9ti6 

Shlrt , 1 .  Z acharias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1(i ,9�2 
Shirt bosom and protector, 1. L .  Lan dis . . . . • . . . . . .  l·Hj ,n� 
Shoe, etc.,  b.:. C .  Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16 ,801  
Sh oemaker 's edge pl a ne , T .  F .  Baumann . . . . . . . . . .  l·W,!:l(jU 

oShw case corner socket , .J . 'V. Truby, (1') . . . . . . . .  3,'1 1.::1 
Shutter fastener, 'V. T.  Fry . . . . . . . . . . . . . . . . . . . . . . . .  1 H i , ;'GU 

Shutter fastening, J. D. V{iu sl o w . (r) . . . . . . . . . . . . .  3 ,744 

Side rest,  E .  G. Cho rman n  . . . . . . . . . . . . . • . . . . . . . . . . . .  14fj ,�i'! 

Sno w  plOW , H. A. Shinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 1G,';�:; 
Sower, seed, 'V. F .  'ye s t .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  I -Hi,7H!:! 
Spark arrester, E. l\1cDermo t t .  . . . . . . . . . . . . . . . . . . . . .  1.!G,U8U 

Spinning maehine bobbin, 'V. F. Dra per . . . . . . . . . .  I Hi ,75li 
Sp onge , treating , P . S.  De v l an . . . . . . . . . . . . . . . . . . . . . .  14u,88 1 
Spoons, burnishing, E .  To lma n  . . . . . . . . . . . . . . . . . .. . . .  14u,9Gl 
Spring , door, J .  F i tzgeral d . . . . . . . . . . . . . . . . . . . . . . . . .  lUi,i)\U 

Stalk puller, C .  Heacock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.JG,8��) 

Staye j ointer, J. C. :Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16,833 

Stove, cooking, D . E .  Pa.rt s ,  (1') . . . . . . . . . . . . . . . . . . . .  5 ,742 

Stove, heating, E .  A. Osborne . . . . . . . . . . . . . . . . . . . . . .  l·16,S.JO 
Stove, reservoir cooking, G. G. 'Yo l fe . . . . . . . . . . . . .  1·W,9G\-) 

Stoye Huing p hlt e , J. D wye r . . . . . . . . . . . . . . . . . . . . . . . .  1-W,SfJO 
Stulllng box gland • •  J. N. C ol by . . . . . . . . . . . . . . . . . . . . . 146 .,50 
Sugar. manufacture o f, \Y. R. Elme nhcrst . . . . . . . . .  1·H.),S9:1 
Sugar cylinders or uisks,  Harrison & H o w e  . . . . . . .  1H i ,90 1 

Tanning process, J. Anderson . . . . . . . . . . . . . . . . . . . . . .  U 6 ,7H 
Tel egraph signa.l box,  T .  A .  E d i s o n . . . . . . . . . . . . . . . .  14G ,81:.! 

Thill c oupl ing , S. B i p p u s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,Slil 

Tool holdcr, 1 .  'Y .  F i n k . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ·Hi.�5� 
Toy blllhtlng block. C .  �1 . C ran dall . . . . . . . . . .. . . . . . . .  j 16 .b05 
Toy h o o p ,  G. C. S t o lle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U 6 ,7S i 

Toy money box,  D. Diec kman n  . . . . . . . . . . . . . . . . • . . .  1 .16 ,'753 
Toy money box, J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14li ,VOO 

Trap , a nimal, D. Doremus . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.16,8S7 
Tray, A. N i ttinger, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U u,77j 
Treadle,  A .  Provancha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. 16,7�0 
Trumpet for rall w ay heads, etc. ,  n. E .  Ii'ryc . . . . . .  Uu,SlG 

Truss, N . •  J o ne s . (r) . . . . . . . . . .  . . . . . . . • . . . . . . . . . . . . . . . .  tJ ,7·W 
T ubing, metal,  ",' . F. Bro o ks . . . . . . . . . . . . . . . . . . . . . . .  l 1 !j ,:�Hj� 
Umbrella casc, J. C .  IIurc o m be . . . . . . . . . . . . . . . . . . . .  HG,82'j 
Valve gear for engines ,  H. Ureenc . . . . . . . . . . . . . . . . .  14G,S9t: 
Valve , safet:r, G. C ockburn . . . . . . . . . . . . . . . . . . . . . . . . .  14li ,S70 

Valv e ,  throttle, B .  I" . Wi lso n . . . . . . . . . . . . . . . . . . . . . . .  Ufi,i!)!i  
Vehicle wheel . J .  H .  Glo vcr . . . . . . . . . . . . . . . . . . . . . . . . 146.81 8 
Ventilator, 'Veathered & En sign . . . . . . . . . . . . . . . . . . .  l -Hi ,Sr)U 
Wagon spring , J. Carp e n t e r . . . . . . . . . . . . . . . .  . .  . . .  UG .SO� 
Wash board ,  J .  W. Latcher . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 G ,9�1 

Water cleansing apparat us , �I . Xol de Il . . . . . . . . . . . .  1.1G,94U 
Well tube l!1t erlng p oIn t . G. A .  Hawl ey . . . . . . . . . . .  146,!lO� 

Windmil l ,  C ro ssman & Spicer . . . . . . . . . . . . . . . . . . . . . .  1 Hi ,i ;"'i:-; 

APPLICATIONS l" OR EXTENSION8. 
Ap pllca.ti ons have been duly file d, and are now pentiing 

tor the extension of the following Letters Patell L .  Heu r ·  

Ings upon the respective applicatfons are apP Ointed tur  
t h e  days hereinafter menti oned : 

28,12'2.-HoI STING �lACJIIXERY.- R .  A. "Tiluer. April :i .  

28,130 .-BAKEH. 'S O V E x . -D .  �IcK enzl C .  April 1 5 .  

28,138 . -KNITTIN G  �I ACI[[Nl<: .-E . Tift�lny . Apr1 l 1 :1 . 

EX'l'EXSIONt\ GHANTED. 
27,008.-F J N I f',I1IXG BOOT HEELS, ETC .-H . Salosl d u e k y . 

�7,020.-STE.nI ENGI XE EXHAt:ST PI PE .-G . Euward l':± .  

27 ,023 .-CALEXD .\ R CLOCKS . - E . )1 . & J .  E. l\J 1 x . 

3O,467.-SING E I X G  P I G s .-A. & :1': . )1 . D e n n y .  

DESIGNS PATENTED. 
7,l33.-Ct:RRY CO)I B . -H .  S .  Bartholomcw, Bri s t v l , C u ll l l .  
7,134.-CALL B ELL.-X. L .  Bradley, 'Yc�t \[eri d e u ,  l' U lll1 . 

7,135.-ApPLIC.\TION TO ARTl( ' I .. E:-:' 0]' J E W E L H Y . - O .  1'. 
C ogg-eshal l , P ro y i tience , J ! .  I .  

7,136 . - WATCJl )IOYE)IE X T . -�\.. . C .  I>ro/. d 0. 1 . ,  S t .  l lJ l k r  
Switzerland. 

7,137 & 7,13R.-C AUVETl" .-.\ . 1I ('a l ( I , Philadel p h i u ,  Ild . 
7,139 to 7,Ul .-SOJ).\ ,\VAT:EH ApP.\ R.\'IT :-:. . -l� .  F. )Ieadl:l I l1 

� ewt on ,  �r ass . 
7, i42.-CA:NISTERS.-J . 11 . Prl'tl t c r ,  Brookl y n , X .  Y .  
7,1-1:3 -SOD.\. 'VATEH A P P.\R .\ 'I T :O; .-_\1 . L .  Smi t h .  Dt'tru ! t  

�l1ch.  
7,lH , -CLocK CASE .-I . Atkin H , Bri sto l , C O li1l . 

7 .145. -TYPJo;s.-A. P .Ba uer , Fronkfort-o ll -the-l\!:l i u , (f l: !' . 
7,146 & 7,147.-TYPEs.-J . ::\1. Conner,  G-recllvtl1{' , X .  Y .  

TRADE MARKS REGIS'l'ERED. 
l,606.-PLo w s . -Carr & Hobs on , � e ,,�r  York c i t y .  

1,607.-MEDICI:NE.-}'. H o ward, N e w t o n ,  N .  Y .  
1 ,608 & 1 ,609.-CLOTlIES 'VRIXGERs.-�t e tropolitan \\'u �: h  

in� Machine C o . ,  �I1 ddletiel d ,  C O Hn . 

1 ,610.-STEEI, PE:NS.-W. Pedrick, Phil adelphi n ,  P a .  

�CHE]) U L E  OF l'ATE� T FEES. 
On each Caveut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0 
Un each Trade �Iark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · $2.) 
Un filing e.ch application for a Patent. ( 17 rears ) . S15 
O n  issuin g each original Pat e n t  . . . . . . . . . . . . . . . . . . . . . . $20 
On appeal t o  Examiners · l n - Ch l ef . . . . . . . . . . . . . . . . . . . .  S10 
On appeal t o  Commissioner o f  Pn tenti'i  . • . . . . . . • . . . . .  820 
On appli cati on tor Re issn e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On a ppt1catlon for Exten sI on o f  P.t ent . . . . . . . . . . . . .  S.lO 
On grantIng t h e  ExtensIon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8;')1) 

On fili ng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0  
On an application for Design (3� years) . . . . . . . . . . . .  $ 1 0  
On .pplica t1 on for Design ( 7  year8)  . . . . . . . . . . . . . . . . . .  $1 .. 
On appl1c.tl on for DesIgn (14 yea rs ) . . . . . . . . . . . . . . . . .  S30 

© 1874 SCIENTIFIC AMERICAN, INC



[SpecIally reported for the Selentlflc American .] 

CANADIAN PATENTS. 

LIST O�' PATENTS GRANTED IN CANADA, 

FHOM FEBRUAHY 4 'ro FEBRUARY 10, 1874. 

3,UB4.-L . D .  Sawyer, H. P. Coburn and I. Ames, Hamil. 
tOll, WentwiUrth county, Ontario ,  a:ilfgllccs of  L .  B. 
Hoit, Worceater, Mas8 . ,  U. S. Improvements In rna. 
chines for shell1ng corn, called " Hoit Bud �awyer 
Corn Sheiler." Feb . 4, 1874. 

S,t,85.-James Foley, Montreal, P. Q.  Improvements on 
machines and process tor manutacturing extract of 
bark for tanning and other purposctl, ca.lled " Foley's 
Improve(! Machine and Process for Making Bark Ex
tract . "  Feb. 10, 187-1. 

'3,086.-L. W. Pond, ERn Claire, Ea.n Claire county, Wis. , 
lJ . S. ImproYements OIl bOOIllS, called " Pond's 1m. 
proved BOOID ." F'e o .  10, 1814 . 

3,OS7.-W. H.lchards, Toronto, Ontario. '!\lachlne for 
cutt ing open the ends of  metallic cans containing 
oysters or prcserved meal s and frutt , called I I  Hlcharus' 
Can Opener. " Feb. 10, 1 874 . 

3,088.-.J . P . .Manton, PrOVidence, Providence county, 
H. 1., U. S .  Improvement on ship's windlass, called 
" .Manton'ij Ship'd \V tndl!lss." Feb. lO. 1SiJ. 

S.089.-H. H .  nobinson, Staubrldge. p.. Q. Improve. 
ments on those appliances used for preventing 
horses and cattle from running about, called " Rob. 
inson's Safety Yoke . "  Feb. la, 1874. 

3,onO.-G. S. Harwood, Boston, Mass., U. S. Improve. 
ments Oll first breaker feeder for carding machinery, 
called h Improved Firat Breaker Feeder." ,Feb. 10, 
1874. 

3,091 .-P. Hoddy, Waterloo, Ontario. Improvements on 
cotlee roasters, called " Hoddy's Improved Coffee 
R09ster." Feu . lO, 1874 . 

3,092 .-G. B. Thompson .  Boston, Mass., U. S. Improve. 
ment Oil shirt bosoms, called " Thompson'H MagiC 
Shirt Bosom . "  Feb. 10, 1874 . 

3,093 .-A .  T. Millar, Ottawa, OntarIo, assignee of A .  R .  
Giles, Ottawa, Ontari O .  Improvements on  carriage 
jack, called " �ll l lar's Improved Wagl}n .Jack . "  Fell. 
10. 1874 . 

3,094 .-11 .  F. Rend, Brooklyn, Kings county, N. Y . ,  U. S .  
Improvements on water  meters, called H The Gem 
Wllter  Meter." Feb .  1 0 ,  1874 . 

HOlf rl'O OBTA.IN 

Patonts and G avoats 
IN CA.NA.DA. . 

PATENTS are now granted to inventors 
in Canada, without d;stinction as to the nation· 

a! l ty of the applkant. The proceedings to obtain 
patents tn Canada are nearly the Harne as In the 
United State.. The applicant Is required to fur · 

ntsh a moael, with specifieat10n and drawings in dupl1· 
cate. It Is also neccbsary for him to Sign and make 
a!!ldavlt to the orlgluallty Of the Invention .  

The total cxpense, i n  ordinary cases, to apply for a 
Canadian patent, Is $75, U. S. currency. This incluaes 
the government fees for the tirst five years . and also our 
Olunn & Co .'s) charges for preparinJ: drawings, speclfi· 
cations and paperH, Rnd attending to the entire business. 
T!le holderof the patent I s  entitled to  two extensions of 
the patent, each for five years, making fifteen yeariil 
In all. 

ff the Inventor assigns the patent, the assignee enjoys 
all the right8 of the inventor. 

.A sm'lll working model must llc furnished, maue to 
any convcnient scale . The dimensions of the model 
should not exceed twelve inches. 

If the inventIOn consIsts of a compositIon of matter, 
samples of the composltlon, and alRo of the several in 
gredtents, mu�t be furnished. 

Persolls who desire to apply for patents I n  Cansda are 
requested to send to us  ('!\ltTNN & Co. ) .  oy express. a 
model with a. descl'lrtion. t.a their oWll language, show
Ing Ute merits and Ol)eration of the Invention, remitting 
also the fef's us alloye for such term for the patent al!l 
they JlIay elrct. We will then mmediately prepare the 
drawings and spec1ficatlon, and send the latter to the 
applicant for his examination ,  signature, and a:ft:J.davt t .  
I t  requir�s from four to . .  w�Jve weekR' t ime, after com· 
pletion of the papers, to oota1I1 the decision of the Cana. 
dIan Patent OfHce. Remit the iees by check, draft, or 
Postal order. Du not dead the money in the box with 
model. Give us your name in tul!, middle name included 

Inventions that have already been patented in the 
Untted Stated for not more than one year may also be 
patented in Callada . 

On fillng an application for a Canadian patent. the 
Commissioner causes an examination 8S to the novelty 
and ntillty Of the Invention. If found lackIng In eIther 
of these parttculars, the application will be rejected, in 
which ca�c no portion of the fees paid will be returne'.l 
10 the applicant .  

Inventor,; may temporartly secure their Improve· 
ments in Canada by fil1ng caveat8 " expense thereof, $35 
In full. 

For further in formation about Canadian patents, 0.1-
elgnlllents, ctc., address 

llIUNN & CO., 
37 Park Row, 

New York . 

VALUE OF PATENTS, 
A.nd How to Obtain Them. 

P r a c t ic a l  H i n t s  t o  Inv e n t o r s. 

Jtitutifit 
Patent Otllce : men capable of rendering the best servIce 
to the IBventor, from the experience practlcallyobtalned 
whUe examIners In the Patent O!!lce : enables 1ollJ'NN & 
Co. to do everything appertaIning to patent. BETTEB 
and CHEAPER than any other reliable H.gency. 

This Is the 
clOSing In· 
q u l r y  I n  

HOW TO 
OBTAIN nearly eve· 
ry letter, detwrlblng some invention which cornea to this 
o!!l.e. A pollitive answer can only be had hy presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of 8. .Model, Draw. 
Ings, Petition, Oath. and fnll Speclllcation .  VarIous 
o!!lclal rules and formalities liUot also be observed. The 
eITorts of the Inventor to do all this buolness himself are genera!ly wlthont .uccess. After great perplexity and 
delay, he Is usually glad to seek the aid of persone expe. rienced in patent bustness, and have all the wOTk done 
over again. The best plan Is to SoliCit proper advice at 
the beginning. If the parttes COllsulted are honorable 
men, the inventor may safely confide his tdeas to them ' 
they w!ll advise whether the Improvement Is probabl; 
patentable. and w!ll give h1m all the directions needful 
to protect his rIghts. 
To Make an Appll_&1on for a Patent. 

The applicant for a patenl should furnish a model of 
hts invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chern. 
ical production, he must fur'llsh samples of the Ingredi. 
ents of which hIs composition consists. These should 
be securely packed, the inventor's name marked. OIl them 
and sent by express, prp.patd . ;Small models, from a dis 
tance , can otten be sent cheaper by matI. The safebt 
way to remit money ,ts by a draft or postal order on 
New York, payable to .. h", cJrderof MUNN & Co. Pen:ons 
who l1ve In remote parts of the country can usually pur. 
chase drafts from their merchants on their New York 
correspondents. 

HoW' Can I Be.' Secure My Inventlonl 

Thts Is an inquiry which one inventor natuTally 8sks 
another, who has had some experlenc� in obtaining pat. 
ents. H1S answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any dimen. 
sian-smaller if possible-and send by express, prepa1d, 
addressed to MUNN & Co., �7 Park Row, together wIth . 
description of Its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to Its patentabiltty, free of charge. Or, If 
you have not time, or the means at hand, to construct H. 
model, make as good a pen and ink sketch of the im· 
provement as possible and send by mail. An answer 8S 
to the prospect of r. patent w!ll be receIved, usually. by 
return of mail. It Is somettmes best to have a Rearrb 
made at the Patent Office : such a measure often saves 
the cost of an application for a patent. 

Pl'el1mlnal'Y Examination. 

In order to have �ucb search, maKe out a written de. 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketCh. Send these, with the fee 
of $5, by matI, addressed to MUNN & Co., 37 Park Row, 
and tn due time you will receive an acknowledgment 
thereof, followed by a written report tn regard to the 
patentablllty of your Improvement. This special search 
is made with great care, among the models and patents 
at WashIngton, to ascertain whether the improvement 
presented 1s patentable. 

FOl'ellln Patent •• 
The population of Great Britain is 31,()()),OOO; of France, 

37,OOO,(XX) ; Belgium, 5,000,(0); Austria, 36,000,000 ; PrUSSia, 
4O,(O),OOO,and Russia ,  70,000,000. Patents may be Recurea by 
American citizens in all of these countries. Now Is the 
time, when bUldnes8 1M dull at home, to take advantage of 
these Immense foreign fields. Mecbanical lmprovements 
of all kInds are always In demand In Europe. There w!ll 
neTer be a better time than the prescnt to take patelits 
abroad. We have reliable bUsiness connections with the 
principal capitals of Europe. A large share of all the 
patents secured In foreign countries by Americans are 
obtained through our Agency. Address MUNN & Co., 37 
Park Row, New York. CIrculars wIth fnll Information 
on foreign patents, furnIshed free. 

Trademark •• 
Any person or firm domlclled In tile United States, or 

any firm or corporation residing in any foreign country 
where slmllar prlvlleges are extended to citizens of the 
United States, may register their deSigns and ohtaln pro· 
tection. This Is very ImportaRt to manufacturers In this 
countrY, and equally so to forelgners. For full partlcu· 
lars address MUNN & Co .. 37 Park How. New York. 

Value of Extend.ed Patent •• 
DId patentees realize the fact that theIr Inventions are 

likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted. we think more would avall them· 
selves of the extensIon privilege. Patents granted pnor 
to 1861 may be extended for seven yeara, for the benefit 
of the inventor, or of his heirs in case of the decease ot 
forner, by due appltcat10n to the Patent OfH.ce, ninety 
days hefore the termination of the patent. The extended 
time int.reB to the benefit of the inventor, the assignees 
under the first term having no righte under the extension 
except by special agreement. The Government fee for 
an extensIon Is '100. and It Is necessary that good prof.s· 
sional service tJe obtaineLl. to conduct the business before 
tbe Patent O!!lce. Jo'ull InformatIon as to e�tenslons 
may be had by addres.lng �IUNN & Co .  37 Park Row,Now 
York. 

Caveat •• 
Persons deslrtng to 111e a ca.vea.t can ha.ve the papers 

prepared In the shortest t1me, hy sendlnlit a sketch and 
description of the Invention. The Government fee for 
a caveat Is �10. A pamphlet of advice regardIng appllca 
tions for patents and caveats is furnished gratis, on ap· 
plicatIon by maH. Address 10lUNN & Co. 37 Park Row ,  

ROBABLY no Investment o f  a small sam New Yorl<. 
of money brthgs a greater return than the 
expense tncurred in (,. b�a!n!ng a patent, even 
when the :J.llvenUon 18 but 8, small one. Large 
Inventions are found to pay correspondingly 
weU. The names of Blanchard, Morse, Btge· 
lOW, Colt, Ericsson, Howe, McCormtck , Hoe, 
and others, who have amassed immense for· 
tunes from their inventions, are well known. 
And there are thousands of others who have 
l-eal1zed large sums from thetr patents. 

More than FIFTY THOUSAND Invelltor. have availed 
themselve. of the lervlces of MUlOI & Co. dnrlng the 
TWENTY·SIX years they have acted as Bollcltors Ind 
Publisher. of the SoIEliTIFIO AKli:BXOAll. They Btand at 
the head III thl. cia .. of bn.lne •• ; ana their large COrpB 
flf a .. lsta"ts, moatl, aelected from the ranka of U.e 

De.llln Pa&ent •• 
Ij'orelg11 designers and manufacturers, wbo send goods 

to this country , may secure patents here upon their ncw 
patterns, and thus prevent others from fabricating or 
seJl1ng tbe same goods In this market. 

A patent for a design may be granted to any person 
whether cItizen or allen. for any new and original deslgon 
for a manufacture, bust,statne, a.lto relievo, or ba8 reltet 
any new and original de.lgn for the printing of woolen , 
silk, cotton, or otber tabrics, any new and original im· 
pression, ornament, pattern, print, or picture. to be 
printed, palnted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as Important to citizens as 
to foreigner.. For fnll partlcnlars send for pamphlet to 
Ml1llN & Co .. iJl Park Row. New York. 

�lUtritau. 
(Jople. of Patentll. 

Person. Ikslrlng any patent Issued t'rom 1886 to �ovem 
ber 26, 1867, can be supplied wIth o!!lcl,,1 copies at a reas
onable cost, the price dependlRgnpon the extent of draw 
Ings and length of specification. 

Any patent Issued since November 27, 1867, at whIch 
time the Patent O!!lce commenced printing the drawing 
and specifications, may be had by remitting to this of 
lice $1. 

A copy of the claIms of any patent I •• ued sInce 1886 
will be furnished for ,1. 

When orderIng copIes, please to remIt for the same as 
above. and state name of patentee. title of Inventlon.and 
date of patent. Address �IUIDi & Co. ,Patent Solicitors , 
57 Park How, New York. 

MUNN & Co. will he happy to see Inventors In person 
at their offi.ce, or to advise them by letter. In all cases 
they may expect an honest opini.on. For such consulta. 
tlons, opinions, and advice, no charge 18 m.ade. Write 
plain ; do not UBe pencn or pale Ink ; be brIef. 

All business committed to our care, and all consults. .. 
t1en�, are kept secret and 8tri.ctly conjldential. 

In all matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assign· 
ments, examinations into the valfrlftr of patents, etc. 
special care and attention is given. For infonnatton and 
for pamphlets of instructton and advice, 

Addres. 
MVNN &: CO" 

PUBLISHERS SCIENTIFIC AMERICAN, 
3 7, Park RoW'. NeW' York. 

OFFICE IN WASHINGTON-Cornel' 11' and 7tb 
I!!Jtref>ts. onnosite Patent Office. 

B ack Palle - - - - - - - $ 1 . 00 a line. 
I nside Page - - - - - - - 75 cents a line. 

�ngraving8 mal/ head adt'erti�ernent8 at the xarne rate per 

line, by mea8urement. as the letter presti. Adt'el'lisement8 

must be received at publication otfl,ce a8 early as Friday 
nwruing to appear in next i8sue. 

I he value Qf the SCIENTIFIC AMEBICAN as an advertt8'lno 

Tnedium cannot be over·estimated. lt8 circulation i8 ten 

Umes greater than that of any �i milar journal now pub 

U./Jed. It goes inlo all lhe Stales and Terrilories, and i. 
read in all the princip a l  libraries and reading·room8 oJ 

the world. We invile lhe allenlton of lhose who wish 1(1 
make their business known to the annexed rates . .A busi

ne8S man want� 80rnethtng more than to see his adver

tisement in a pr£nted neuJ8paper. He want8 circulation. 
If il i8 worlh 25 cenlll per line to advertise in a paper oj 

three lhousand circu/aUon, il i. worlh $8.75 per l,ne to 
I.ldVerti8e in one of fortll·ttve thousand. 

Metal Organ Pipes, 
FUrnished U voiced or unv01ced," made from the best 
materials ,  by the best workmen. Reeds and String 
Toned Stops a specIalty. E. HEDGES, Westlleld, Mass. 

TH I S  MAC H I N E  w i l l  
mJrtise two Hl 1nd Stiles a.t 
once for Fixed Slats, In a l l  
k inds of wood,  regardless 
of k nots ; making 50 per 
minute, leaving them clear 
of chip. ,  and will bore for 
��:!

n
�:;

a
�
s
t' l�r���ti��i� 

making mortises Is cuvered 
by fottr dh.tinct Patents,and 
parties Infrlnglnl: any of 
them will be prOfH'cuted to 
thp extent of the law. 

MAR'rlN BUCK, Agent, Lehanou, N .H .  $425 upright J<.nKlne and Tubular Boller ( 4 )  HORSE 
• . POWER, with all TrImmings ; also (10) HORSE 

POWER. Send for Circulars. 
VARIETY IRON WORKS CO. , Cleveland,  O. 

PAI�'l'ER'S MAN UAL, a complete prac· 
tical guide to house and sign patnting, graining. 

varnishing, polishing, kalsomtn1ng, papering, lettering, 
staining, glldtng, glazlng. stlvering. glass staining. anal· 
YSIS of colors , harmony, contrast ,  &c . :iO cUI. Book of 
��r�I��:�8d 

f
8�n�����t��' $1�

a
'W������k:r

c 
a'n�' J ���I�r�! 

,"ianua] , SO. Soap·maker'fi Manual , 25. Horse·shoer's 
Manual, ;la .  J ightnlng Calculator, 25. Hunter and Trap· 
�er's Guide, 20 . Guide to Authorshi p, 50. Employment 
:seeker's Guide. 25. Ot booksellers. or by mat I .  

JESSE HAl'OEY & CO . •  190 Nassau St., N ew  York . 

SHORT 'l'REATI8E ON 'rH E  COMPOU N D  
STEA�I JO:NGINE.  B y  John TUl Ubull, Jr. Being 

� o .  8 Van Nostrand's Science SerieR. l8mo. Illustrated 
with ViagraIDti ,  Tables. &c. Boards. 5Cc , 

D. VAN N0STHAND. PUBLISHER, 
23 �lurray St. & 27 Warren St., ];ew lorl<. 

".,.'it Copies sent free, by mail , on recelpt of prtce. 

MILLING MACHINES 
In large varietv ; a180 Cam Cutters, Gear Cutters, and 
M!IJ Grinders . On hand and finishing. Mills of any size 
�
n
�J�ri:l¥�� �Yl'c1f{N�

n
gb�.�fIL��t

l
��:!;e��ftJ�r

·
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BostOIl . Works at Hyde Park. Mass . 

$15 0 0 Yearly made by Agents seiling uuril'J new ar· 
���

l
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s
·l:.

m
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e
3:�ai:�;�01:f� 

SOO-RELIABLE, THOROUGHLY RENOVATED 

SECOND HAND ENGINES, &c. 
Machlnerv bought and exchanged . Illustrated ctrcular. 
E .E . HOBERTS,Consultlng Engineer, 52 BroadwaY,N .Y .  $5 '1 60 AGENTS' prOfits per week. Will 

prove I t  or forfeit $500. New articles 
j ust patented. Samples sent free to all . Address 

W. H .  CHIDE::;TEH, 267 Broadway, New York . 

SHORT HAND 1 �0 words por minute In 
• 4 weekft. Send l:ltamp for 

Circular. J. A .  GilAY. P. O. Box 4,841. N .  Y. 

WA;\,TED I M M E D IATELY-A Pattern 
Maker and :Fitter-oue ct)rnpetent to repair, fit 

up, and gatt> bra sb and white metal pat terns for a Mal· 
leable Iron Foundry.  ,Must be a thoroughly comprtent 
workman .  Addros; HOOSICK MALLEABLE IlION 
WORKS, Hoosick Falls, N. Y. 

GLASS j\ 1f" OULDS for Fruit .Jars, Lamps, 
Bottles, ll� Ink Stands.etc .. made by H. BROOKE, 

ltln
e
:�����

. 
g��:��u

A
�?t1 �:�Jt;: ��rio'urd for lt�L

an
y 

9"' PARTICULAR ATTENTION paId to MOULDS for 
INVENTORS. Send model or draWing ; Inclo.e stamp . 

O R I G I N A L  
Schaeffer & Budenberg, 

Magdebnrg, Germany, Steam, BlaSj 
��:J�e

m
6���l.!r:rauuc Gauges an 

W. HEUERMANN, 
Cedar St. , N Y Sole Depot. 
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Borod or llrillod at Onco. 
HOWEVEH CLOSE TOGETHER. COMPLICATED, 

OR WHATEVER SIZE. 
The undersigned offers for sale the Patents for U. S . 

���l :ru
�gre� ��� tg�

s
d�rl�e�

ll�� ������:�:����i'cis� ���l�: 
ther they are 

WithOU\g���a����ltrs
o:n�

eltB 
Leverage on each dr!1l unlimited . 
Positive motion only used . 
N'o skl1]ed labor r equired to tend machines . 
Two dIfferent patterns bored at onc e .  
Patterns chauged at  wil l .  

The  Hlght s  f o r  whole u .  S .  f d r  followlug 
I].6PTHi1pj��sjJu�11��1e�bLTS-l00 at once, both on 

same machi n e .  
TO BORE GANE Gil.IIR SEA TS-Two dlITerent pat· 

tpl'n s at  on('t>. . 
TO DRiLL BOlLER llEADS AND PLA l'bS. 
.. .. IRO"V SHIP PLA TES. 

Both of latst two drilled cheaper thun now 
punched .  

TO DRiLL AND REAM llINGbS. 
. . . .  . .  . .  LOGKWORK. 
TO BORE BLIND STILES-lU or more at once, 
and fouch other lll!.l nutactures 8 S  the boring, drilling, or 
reaming of �everal holcs at once, at less cost than 
punching, may oenefit. UnderSigned wtll sell these 
rights sepa t att: ly, or is open to proposals to form sepa .. 
ra re  comp'lnies with sat i sfactory parties to bund ms· 
chines anO do HIP work, &c., of e ach of  the above, a� one 
Company fs  now doing In one oranell . 

N . B .  1 have no engravings to s· u d .  but hlj,yt� machines 
at work boring holes by hunureo8 �.;:;  i uch apart in wood, 
whtch fully exemplify the p l inciple , and metal can be 
dril led on same maChines t o  show tl3 capabilities . 

FHA�K S. ALLE�, 
Corry, Eric Co . ,  Pa . 

r.: 000 A G E N T S  \VA NTED. Samples sent free a ,  b y  mat I .  Tw o new articles, saleable a s  fiour. 
Address N .  Ii .  WHITE, Newark, �. J .  

Todd & Rafferty llaclline Co. 
MAXUF ACTURERS OF 

The celeorated Greene Variable Cut.·Off ED�ine ; Lowe's 
Patent Tubular and Flue Boilers ; .t>lalll Slide Valve Sta
tioRary, Hotsting, and Portable �ngIncs, Boilers of 1\11 
kinds. Steam Pumps, �t ill Gcarlllg, Shaft1ng

� 
&c. ; Sllk, 

1�-:n�
a
��1�1�:���D&�!�

O
l\1�����ri��r�nC��)o.!:��!�gIh: 

lsts' Tools ; for Judson 's Goverllors and Stop-Valves : 
�turtcvant Blowerb ; and IJltierultlal Pul l ey·Blocks. 
WAREROOMS. 10 BA RCLA Y S1., N E W  YOHK. 
WOltKS. PATERSON. NEW JEHSEY. 

WHAT SKILLED MACHINISTS SAY ABOUT 

J U D S O N ' S  
PATENT LATHE CHUCK. 

" ThiN iN t h e  be�t chuck  w e  t.�VCl· HR,v. -ll. A .  

�TltEETER & C O . ,  Globe Iron \Vol'k., Chi
CR&'O." 

. .  A splendid chuck. Will "lve y o u  o u r  next 

ol'del'.-BUTTON E ,s U I N E  WORK!>!, Watpl'

ford, N. Y." 
D WIGHT HOBE R T S ,  MANUFACTURER. 

'Wytbe Ayenne and Hewes Stne t ,  
Bro9klyn, E .  D "  X .  Y • 

$72 E A C H  W EEK. Agents wanted, particulars 
free . J .  ,," OH /I H  & CO . . H ,  L"l� i s  . .I\1 -

ANNUAL O F  PHREN OLOGY AN D 
PHYSIOGN OMY, 1 8 74, 

With 50 Headf:l, Face�, SIgns ot ChRracter, a Good �leUl 
��!i ��:t�bU: 8 �ltr��:�Ct'S,

B
�� B���d

t
��y�

t
�'ew25ior��

nt 

HUSSEY'S NATIONAL 

Cotta[e Architecture. 
New aud Original Designs, "''''orklng 
Scale Drawmg8 , and lJetalls for all 
Stvles of low·priced Hou�es, with 

- Sp'eclfication s and Cost .  JU8t Pub 
Ii.ked. Royal qu.rto . Post'pald, $6 . 

WOODWARD'S I 1 ,000 WORKING DEAWING •. 

N A TIO NA L � Plans, Details, 

A.RCHITECT j SpecificatIons & Estimates. 
TWELVE DOLLARS, post· 

paid. 
MO N e KT O N ' S  N A T I O N A L l Slx Dollars, post 

STA l lt B U I LD E lt. I paid. 
M O N U K T O N ' S  N A T I O N A L S l ix D o llars. post 
CAltPEN TER & J O I N ER. 5 paid. 

ORANGE J UDD U O  .. 'l4� Broadway, N. Y .  

P H I L I P  S .  J U S T I C E , 
N. 5TH S'rEET, ,J2 CLIFF STREET 

PhlladelPhla
UEAD Q UARTERS F OR",ew  York. 

. .  DEAD STHOKE " PO WEn H A M M I<HS. 
. . PHILADELPHIA " HYD [�AULIC JACKS, 

.. LITTLE GIANT " INJECTOR!>. 

SECOND HAN D MACHINERY.- We h ave 
for Sale, at very reduced fip:ures, a number of holst · 

tng and other eDgines and boUers, from 4 to 80 Horse 
i�d"���::.

am Wfi�k F�1�1?;�"1: �b'. ,Slwt��ga���� 

© 1874 SCIENTIFIC AMERICAN, INC
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BAIRD� S Niagara Steam Pump. 
CRAS. B. HARDICK, 

§HINGLE AND BARREL MACHINERY.-
Improved LaW'I Patent S1lIBIrie and Beading Ma· 

c ae slmple.t and belt In Dlle. AlBO
�
Shlngle Heading 

and �tave Jolnten, Stave Eqnallzen . eadlng Planers. 

FOR PRACTICAL MEN. 
--0---

c�l i'k't> rJ'C'l��l�l#Id
n
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a
��

g
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lent. free of po.tage. to any one who wfil favor me wIth 
hla addre ••. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER. 406 WALKUT STl�EET, Philadelphia . 
--0--

POOKBT BOOKS 
FOK 

Civil and Mechanical Engineers, 
Architects and Builders. 

Beans.-A Practical Treatise on Railway 
Curves and Location of Rail ways . By E. W. Bean ••  
C .  E. ll1ustrat�d. !:lmo., tuck • . • • . . . • . . . . . . . . . . . . .  $1 .50 

Byrne.-Pocket Book for Railroad and Civil 
Engineers : Containing N ew, Exact, and Concise .Me� 
thodS for LayIng out Ratlroall Curves, Swltche., Frog 
Angles, and Crossings ; t he Staking out of work ; Lev· 
ellng ; the CalculatIon of Cuttings : Embankments ; 
E .. rth·work etc. By Oliver Byrne. lBmo . ,  fuH boun�. 
pocket-book form . . . . . . . . . • . . • • . . . . . . • • • . . . . • • . . • . . . .  '1 · . 5 

Griswold.-Railroad Eogineer's Pocket Com-

f::
I
��J��t��� �f�t..h��.wf:ls'X�g���e�a

f
.:':e��I�f1l\�·. 

tances and Angles. and all Necessary Tables for Engl · 
neers : alBO tbe art of Leve l 1n� from Preliminary Sura 
vey to the C onstruction of Ratlro .. ds, Intended Ex· 
pre •• ly for the Young Eng Ineer. together wllh Numer· 
ous Valuable Rule . .. nd "x .. mple •. By W. Grl.wol�. 
l:1mo . ,  tucks . . • . . . . . . . . . . . . • • . . . . . . . . . • . . . • . . . . . . . . . . . .  '1 . •  5 

Hurst.-A Hand Book for Architectural Sur 

FVr�:I:
n
:se�t��:-." rl'.:'.f:�r:g 'NuR��

l
r��

n
:�r��!}�

a
�f�':,' 

WeIghts . of the ma terials u.ed In BuUdlng, Memoranda 
connected with Bunders' work, Mensuration, the 
Practtce of Builders' 11easuremen t, Contracts of La
bor ... Valuation of Property. Summary of the Practice 
In lJll .. pldatlon, etc., etc. By J .  F.  Hurst, C .E .  �nd 
edition, pocket· book form. full bour.d . • . . . • . . . . . . .  e2.50 

Molesworth.-Pocket.Book of Useful Formu. 
I", .. nd Memor .. nda for C1vU and MechanIcal Engineer •• 
B
r 

Guilford L. Mole.worth. Member of the In.tltutlon 
o CIvil EngIneer., Chief Re.ldent .l!:nglneer of the 
Ceylon R .. i lw .. y . Second AmerIcan, from the Tenth 
London �;d!tlon . In one volume , full bound In nocket.. 
book form . . . . . . . . . . . . . • • . . . . . . . . . . . • . . • • • . • . . . . • . • . . . .  '2. 00 

Roper.-A Catechism of High Pressure and 
� on· Condens!ng Steam EngInes ; Including the Mod· 
�l��� ��:i�t����gtti!���f.;r:�'tvl�t!'rl��:�::l�n�� 
By Stephen Hoper, Engineer . ... 'ull bound, tuck •. .  '2.oo 

Shunk .-A Practical Treatise on Railway 
Curve. and Loc .. tlon, for Young Engineer. . By WII· 
Ham b'. Shunk, CIvil EngIneer. 12mo., tuck • . . . . .  $2 .00 

Vogdes.-The Architect's and Builder's Pock· 
et CompanIon and Price Book ; Consl.tlng of .. Short 

::'':.\s�'G�g:-:::r��1 �';,dE�f���:ra�Io��
c
���··T�gl:,�

e
�� 

U .  S .  Measured, Sizes, Weights, Strengths, etc . •  of 
Iron , Wood, Stone , and varlOuq other Materials. QuaD · 

W��
s
d ���c"����J·J::,���·;;:.d�:.zr�h 

a!':d ������:M{ 
of Pr lCes for Carpenter's Work ; also, Rules tor Com
�ut tng .. nd Valuing Brick anll Brick Work

" 
Stone 

Ar�h�i��l.
n
tlrl�

,
st�:����inJu�:cb�lnrrfn

n��kei-���t: 
torm . . . . . . . . . . . . . . . . . . . . . . • . . . . . • • . • . . . . . . . . • . . . . . • . . . .  $2.00 
Bound In cloth . • • • • • • • . . . . . . . . . . . . . . . . . . . • • . • . • • . • • . .  1 .50 
lr The above, or any of my Books, sent by mall, free 

of po.tage. at tke publlc .. tlon price •. 
A�lJ, �·i;''[�:J�11!�I�r'tJ'1fo(i.:��L���� 8��!���I:�.,AJr 
postage, to any one who will furn:tsn hts aClareSB. 

HENRY CAREY BAIRD, 

406 WR�J',¥
I
s\�iH¥���H�!eiphl ... 

2S Adami It., Brooklyn. N. Y. 

Dr KEW CATALOGUE FREE. 
Sm .. 11 Tools of all kinds ; al.o GEAR WHEELS, part. 
of MODELS, .. nd materials of .. II kInd.. Castings of 
Sm .. ll Lathes, Engines , Slide Rest • •  &e. 

GOODNOW '" WIGHTMAN. 
2S Cornhlll, Bo.ton, Ma ••. 

The American Tnrhine Water 
Wheel, n:'.:':o":lrt 1�J're':.'rl':c

a
��s��

b
�

t
j�:i�� 

Emeraon, showing the followIng us .... 
ful ellect of the power of the water 
ntllIzed. being the hlghe.t resultl ev· 
er known. 

Percent .. ge of P .. rt Gate ; 1(. 5O.IJ8 ; 
�P�':�e;.�O"t:Jto�e':a� ; �.ft:90· 

A full re
� 

m .. y be obtained of 
:l�I[,hlo� 

S '" TEMPLE. Day. 

NEW & IMPROVED P A.T'l'ERNS.-MA· 
CHINISTS· TOOLS-all .Izes-at low prices. 

E. GOULD. 9'1 to llS N . J .  R. R. Ave., Newark, N. J .  

P. BLAISDBLL 4 00., 
Worce8ter, Ma88., 

M .. nuf .. cturers of the BI .. I.dell Patent Upright DrillS, 
and other Ilr8t·cl .. s. M .. chlnlst.' Tool. 

KUAINT, KUEER , AND KURIOUS is the 
valuable book we 

j
ive to all ; full of facto, �ure. anll fun . 5OBt'XWIf�� & ?:'6�.�J'B�����;�*�: /���� 

WANTED A RELIABLE LADY 
OR G E N TLEMAi t In every tow", to act as .ole Alf"nt . 
Business respectable and remunerative. No m.ney ro
qulred. Addres. DISCOVE�Y. P.O. Box 2809, New l ork. 

ALCOTT LATHES. for Hroom. Rake, and 
Hoe Handlel. 8. C. HILLS. 51Courtlandt St .•  N. Y. 

TUrnen, "'c. Addre .. TREVOR '" Co. kport, N. Y. 

1832 SCHENCK'S PATENT. 1871. WOODWORTH PLANERS 
And Be·Sawing Machines. Wood and Iron WorkIng Mo. 
chlnery, Englries, Bollen. etc. JOHN B. SCHENCK'S 
SONS; M .. tteawan. N. Y. and 118 LIberty St., New York. !rl E. ILLINGWORTH, Neville St. Foun· 

• dry, Leed., Engl .. nd, make .. a Specialty of 
h 8 20-lneh Swing Lathe.. All parts are IUter· 
changeable.belng made In dupll�&te.by patent maChIne · 
ry.thu. ensuring Accuracy and Excellence of Workm .. n ·  
shIp. 

I!l 31 .')C 2!'-Ol. 
Dr For price .. nd PhotO, Write direct. 

OTIS' 
SAFETY HOISTING 

Machinery. 
NO. 34S BROlLVl'\r -If-R�oli:. co., 

U. 8. Plano Co., 8 1 0  .roadwa,. N. Y. 

IRON BRIDGES-CLARKE .  REEVES "" CO., 
PH<ENIXVILLE BRIDGE WORKS. OllIce, 410 Wal· 

nu t  Stre.· t ,  Phll .. delphla. Pa. 
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done on the premtses, from or� to ftntlihed brldg'!8. 
IlIu.trated Album mailed on appllc .. tlon. 

BOILERS AND PIPES COVERED 
WIth .. ASBESTOS FELTING ;" savea twentY·llve per cent. In fuel . Send for circular •.  

A S B B S T O S  P B L T I R G O O M P A R T , • No • • SI6, 818. 320. and 822 Front Street ,  New York. PP" A.besto. In .. n quantltle . ..  nd qualities for ... Ie. 

Engines and Boilerrs, 
Ste .. m Pumps, Portable Engine. (wblch can be used on 
r:J'!\i.he 

s���
e
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thfs�n.tcmIt 
SHEARMAN. 45 Cortl .. ndt St., New York. l OCOMOTIVE ENGINE FOR SALE-

� One hor.e power-5 "Ich drlvers-7j.( inches gage-
�i�

n
l�

r
r�S��\�;;-.::

el
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e
:t':>:1 ���t��il�':.'; tbrougbout, all holes rimmed .nd bolt. t·urned and " rIven In. The .. bove drawdour or Ilve mtn with ease , and I s sold only for wallt of u.e. The enUrem.chlne I.  hand.ome ly 
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:·I� spare hour. for my own use. No clrcul .. rs. �GBEHT 1'. WATSON . 42 CIIII" St., New York, or 77 Madl.on Av. , Elizabeth . N. J .  

Dealen and Con.um ..... "end to:r prien &0 tbe lII .. nu.aetore ..... VAN DUZEN " TIFT. lOa I. 21\ St.. CIN CI N NATI. 
r;r- Ple ... e mention thIs paper. 

BASHFULNESS Despondency, Weakne.ii 
of .\l lnd and Body. For 

c .. u.e and cure, send .tamp to DR.EcK, Box 2747, Cln . ,O 

GEO. W. READ & CO.,  
STEAM B AND SAW AND 

VENEER CUTTING }HLL. 
186  to 200 LEWIS ST . ,  Fool. 5th & 6th Sts, E . R  . •  New York . 

ALWAYS ON HAND : 
FULL STOCK S EASONED HARD· WOOD LUMBER 

AND CHOICE FIGURED VENEERS. 
The largest Stock. 

The greatest Variety. 
The lowe.t prIces. 

_1:1r Enclo.e stamp for � .. talogue .. nd_ Po:�� LI.t ._ 

Veneer Cutting 1rIachines-For Sale, 
ONE ROTARY MACHINE, cutt lng 4 ft. lOll!!" and 4 ft. dl .. meter. 
ONE SLICING �IACHlNE, cutting 5 ft. 6 1n. long. 
Both In perfect order, wIth pulleys, shafting, etc . 

Complete for ImmedlatA use .  Prlc� l ow .  Addre •• 
186 to 200 L�:g"st�ooIt�:g 6t�St�?E. R. 

AGENTS get tbe best .elllng book and secure 
, the large.t prollts ever olfered. Par· 

::: tl�:::" ':�1£��yt£ii tlcular. free. Addres. HURST & CO . ,  746 BroadwaY,N.Y. 
& PARKER PKESS C O .  
MIDDLJl:TOWlf. CONN. 

MACHINERY NEW and lU-HAN D.--Send· for Clrcular. CnA •• PLACE 
, '" CO. 60 Ve.ey It • •  New York. 

The Bagle Poot Lathe 
AND APPU RTENANCES.  Ad"

y
ted t o  .. I I  clas.e. o f  wood .. n d  metal turnIng. &c Wei ma<le. accurate, and reliable . Fully w .. rranted: Send for Catalogue. W .  L. CHASE & C O . ,  

98, 95, 9'1 Liberty St . .  New;York . 
THE " PHILADELPHIA " 

HYDRA "CLIO JA OK. �. ISTON guided from both ends; all working parts guarded from dust ; single or double ump. · e), Inder!, lh .. fts, rocker .. rms. pl.tons. etc., entlref,. .teel: No. 14 !'j .  5th s t  ••• Phlladelphla. ! PHILIP S JUSTI�v >No. 42 CIIII" at . •  !'jew York. i . V A .  

rrHE HORTON LATHE CHUCK, from 4 
to 36 Inche . ... wlth the new Patent J .. w. Address 
THE E. HO"l'ON & SON CO • •  Wlnd.or Lock., Ct.  

An deutf..,r." (!t�ndcr. 
ilieje grotie unb t�atige (UaITe unjm lBe. 

billfcrung mad)en wir bejonberll barauf 
:lUfmerfjam ,  bali unjre lSitma burd) i�re lBer· 
binbung mit �aj�ington unb ben europiiijd)en 
.oauptfliibten, bejonbere lBort�Gi le aur �rlan' 
gung bon in. unb autlliinbijd)en Ifjatenten 
fJietet. 

3eber �rfinber, gleidjbid wdd)er Inationali. 
tilt ange�iirig ,  ifl burd) bie liberalen \j3ntentge. 
fe�e ber .!Bereinigten @itaaten aum \j3atentjdju� 
fiir (hfinbungen bmdjtigt . Unjre iJirma if I 
fJereit, geflii� t  auf 26jii�rige �rfa�rung ,  beutfd)e 
�rfinber jeber .scit 3 t :  (Jel·atlJcn unb au mlitiigc ll 
lPreijen rajdj unb piinftlidj \j3atcnte au  erlangen. 

ilie ileutjd)e Election if! in b en .plinben 
fll�iger beutjdjer 3ngenieure, · ... e ld)e in btt 
Office perjilnlidj mit �rfinbern berff�ren 
lIIerben. 

SDer "Scienti£c American " wirb in jeinen 
6paltcn bie flebeutenberen �rflnbungen fie. 
lpred)en . 

iorrejplJnbena erbeten unb llrompt fJeant· 
wortet. \j3amp�lete in beutfd)er @ipradje wer. 
ben aUf .!Bedangen franco augejanbt . 

g(brej�re : 

�uun & «0., 
,,&ienti.fic American" Patent Agentur: 

8 1  •• d lito"', 
New York CiU' 

JAMES LEFFEL '" CO., 
BPRINGFIELD. OnlO, or 1011 LIBERTY iST .• N. Y. CITY. 
lU·ASON·S PAT'T FRICTION CLUTCHES 
1'� are maBufactured by VOln

� 
W. M.son & Co., 

�:�����, ¥Aht.f.e�i�kl·ct� • .r��ll�o�l�� .trcet. 
A Set of 12 Steel Lathe DO�S'  
From " t o  4 Inch . . . . . . . . • . . . • • . . • . . . • • . • • • • • • . • . • • . • . .  1 7 . 80 

" t o  to 2 .. . . . . . • • • • • • • • • • • • • • • • • • • • • • • . • • . • • • • . .  8 .00 Ir�,n, f�?m � to 2 1r!ph . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  6 . 50 
to 4 • • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • •  15 .00 

1 Set of Steel CI .. mp • . • • • • . . . . . • . . • • . • . . . . . . . . . . . . . . . . .  1 2 . 50  
" .. Iron .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 EXJlandlng Mandrel. takIng .. nythlng from � to 4 

inches, &c. 
Send to C.  W .  LE COUNT, South Norwalk, Conn., 

for Clrcul .. r. 

The f .. ct that tbll Ibattlng b .. s 75 per cent greater .trength, a !lner !lnlsh, andl. truer so gage.tban anr other In use, rendera It undoubtedly the most economlc .. l.  We 
are also the .ole m .. nufacturer. of the CIILIIBBATED COL
LUiS PAT. COUPLING, and furnIsh Pulley., Hanger., etc., �s}�� 

ro
ost approved stylel. 

Jb'J':J
l
l
t
t�tli:�frJl.

pll · 
Try Itreet, 2d and Sd .. veaue •• PIttsburgh. ila. 

190 S. Canal st. Clilcago. PP"Stocks of thl. Shanlng In store and lor lale bJ FULLER DANA & FITZ. Bo.ton, M ..... 
GEO. pLACE "' CO" .121 Chamber. <treet. N. Y. 
PIERCE '" WHALI!'IG. Mllw,,"kee. WIs . 

BUERK'S WATCHMAN'S TIME DE 
TECTOB.-Important for ai, large CorporatIons 

�th It:''n'r�����nr'!.��C{::s�tfo�Il�1 :��r�����,:-, I patrolman. a. the same reaches dllIerent station. of 1 18  
beat. Send for a CIrCular. J. E. BUERK. 

N. B.-Thll detector 10 �v�ie�
o
�i1':o B&�

t
g��=iB 

Partlel uBlng or lelllng theBe Instrumentl without ano 
tlloritv frOm me wm \Hj dealt wIth -rdI.uir to laW. 

WOOD-WORKING MACHINERY Gmt 
erally. SpeClaltlelJ Woodwortk Planenand RIcIl· 

ardoon'l Patent Improveu Tenon Machine •• 
Central, corner UnIon .t ... Worce.ter.}I •••. 

WITHERB. RUGG '" .. ICHARDSON. 

Machinery, 
Wood and Iren WorkIng of every kInd. Leather and Rubber Belting, Eme'1:.Wheels, B .. bbltt Metal, &c. 

GEO. PLACE .. CO .... 1 ChamDeIB St. N.Y. 

Sturtevant Blowers. 
Of every 81ze anll dc.c8��'k"G�0�rrcw :n

c'8':
nd. 

1�1 Chamben Street, New 'yor� 

RICHARDSON, MER1AM .t CO. 
Manufacturer. of the late.t Improved Patent Dan· 

elo' and Woodworth PlanIng M.cb lnes . MatchIng, Sash 
��I���

I
't!filu���

n
���.a�Y��·Lrl.;�g���l'a':�mf: X:� 

Arbors. Scroll S .. w. Railway. Cut·oll", .. nd Rlp·s .. w lola· 
chlnel, Spoke and Wood TurnIng L .. the., and varloua 
other Kind. ot Wood·worklng �rachlnery. Catal0

Wc
el 

��:t�::'fj�!:�· ;�:eg�u:g;ill;
a
l\��j.t/!��*��

t
*�k. ft 

SrIl]�NJ('II.J ])IJ� S ��:ncWs��fJflz���liT:� 
.. .. J complete OUTFITS for ClothIng 
Stencil. and Key Check., with wblch young men are 
making from ,5 to ,20 a dR:j; . Send for catalogue and 
samples to S.M . SPENCER.ll . Hanover St .• Boston,MasB. 

( .... HAMPION �PRING MATTRESS-The 
J latest and best !mJlrovement. Do you .... nt  a 

ilea:lthy and comfortable bed ? !lere It I , .  The .0fteR
j 

':�:k�tea��rJ' �o
:h PI���l�¥ �1��I�;�:abJ� �r��nkg c��. 

plete without It . �OllY composed o r  tenacIous tem· 
pered steel springs,so united that t h e  pressure 1s equally 
dl.tribnted. Easily moved or carried �bout the house. 
���s

b
:ll:::.

ed
N �

u
r.':�e?��O���(;!� �l��s� n�I��: .. e;8. �?!� 

be used. on floor wtthout bedstea.d. N o under bed re
QuIred. Needs only half thlelmess of b.lr mat tres" . The 
regular .Ize double bed, 4 ft. 6 In. bv 6 ft., contains 19'1 
,teel npholstery .prlng. Rnd wet gohR only thirty 
���er�o� .. �::,��� fg�(':�f"'s�°'X'I/�I��� ��rl�

h
�� ����l 

Send for pIctorial clr ular. Ret .. U prIce of double bed, 
US. Sblpped, by ,Inl' . e  bed or qu .. ntlty, to all p .. rt. 01 
tbe werld. LIberal dIscount to the t, .de. Agent. want-

�n
c
���P.:g� ����clj.?l::���r��·· MaRera, 10'l Cham· 

Wood-Workin[ Machinery Generally 
a��

e
����t'��r::���;.���� :�"a�e:::��� 'lt��i�l����:tt��: 

CHARLES Il U S S  &; SON , �I&rlboro', N .  H .  
Send for CIrculars . 

OF THE 

SCIENTIFIC AMERICAN . 
THE BEST .MECHANICA.L PAPER 

IN THE WORLD. ]  

T WENTY·NINT1l YEAR. 

VOLUME XXX. -NEW SERIES. 
The publisher. of tbe SCIENTIFIC A M E R I CAN Oog 

to announce that on the third day of January, 1874,  Ii 
newvolU1:ce commences. It will conttnue to be the atm 
of the publl.hers to render the contents of the comIng 
ye .. r more attractive and useful th .. n any of It. prede. 
cessors. 

The SCIENTIFIC AMEHlCAN Is  devoted to the Inter · 
e.t. of Popular Science, the Mech .. nlc Art., }Ianufac ·  
tures, Inventiolls ,Agrlculture,Commerce, and  the  Indu8 
trial pur.ults generally ; and I t  I s  valuable and In.truc· 
tlve not only In the Workshop and Manufactory, but also 
In tbe Hou.ehold ,  the LIbrary, and the Reading Boom. 

The best Jfecltanica& Paper in tiM World ! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machtnes, useful and novel 
tuventtoDs, manufacturing cstabl1shments, tools, and 
processes. 

1'0 the !tfecltanic and Manufacturer ! 
No per.on engaged In any of the mechanIcal pursuit. 

should thInk of doIng without the SClENTIFlO Allen· 
CAN. Every number contatns from s ix to ten engravIng! 
uf new machillOS and inventions which cannot be found 
In any other publication. 

TERMt'!. 
One copy, one year . . . . • . . • • . • . . . . . . . • . • . . . • • • • • • • .  fS.UI 
One copy, .Ix month. . . . • • • . . . . . . . . . • • • .  . . . .  . • • . . . •  1 . 1MJ  
One copy, four months . . . . . . . . • . . . • • • • . . . . . . • . • . • .  1 . •  
One copy o f  ScIentific American for one year.and 

one copy of engraving, "Men of l'rogress" . .  10.10 
One copy of ScIentific American for one year,and 

one copy of " Science Record " for IBi4 . . . . . .  5. 00 
nemlt by po.tal order, draft or expres • .  
The po.t .. ge on the Scientific AmerIcan I. Ilve cent. 

per quarter, p .. yable .. t the ollIce where receIved. Can. 
ada subscribers mnst remi t . with .ubscrlptlon, 25 cents 
extra to pay po.tage . 

Addres. all letters and make .. U Post 01!lce orden and 
draftl payable to 

MURK 4 00., 
37 .PARR .BOW. MEW l OKA 
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Back Page - - - - - - - 81 .00 a line. 
Inside Page - - - - - - - '11i centM n l i ne. 

� llnra1.'ing8 rnall head adl'eru.�ement8 at the same rate per 

ine, b11 measurement, as the letter p'reRIl. Advertisements 
M ust be receive(l at publication QOIce as earlll aJf Friday 

tIl·ornino to appear in next issue. 

� Send for descri p tive Pamphlets.  Prl c e - H sts_ etc_ 
Lfberal fnducementB t o  General Merchants and. Dealers. 

H. W. JOHNS. 
�'1 MA IDEN LA NE. NEW YOR K , 

Patentee and Sale Manufacture r .  ESTABLISHED 1858. 

STBBL STAMPS 
l'or marking tools. 1 · 8 . 1 · 12,  or 1 · 1 6  In. Sen tfreefor We. 
a letter and wnrrante d .  E . .:"11. DOU6LAS, Brattleboro ',Vt. 

LITTLE GIANT 
IaON OUTTSa, 

Patented Jan . 6 ,  1 8H. weIght 300 lb.. Prloe 
175 .  O ne man, with th1s mach i n e ,  can easlly 
a n d  rapidly c u t  all  sizes of round or s q u are 

�g�h 
t�1:3e�� l �g����;r����I�Oe�ff:: t 

i�6cr�: t 
no jar is felt when t h e  i r o n  is cut ofL N o  
one wf ll believe the t r u t h  a b o u t  it u n t i l  they 
see It  work, 88  such resu l t s  were never ob·  
t a ined before . Other SiZl'S W I l l  be furnished 
In due U me .  Wri te to �IILLERS FALLS 
<': 0 . , 78 Beekmall S t . , Xe w Y ork . 

Howard & CO, 'S 
ADV ER1'IHEM1(�T OF 

Waltham Watches. 

lJ7len YO'U writ" , IUf fl 011· 
'lJertisement ."If-ell ill " 8ei('l1 · 
erne A nte 'rlcan .  O J  

We h a v e  furnished Genu
Ine Walth.m Watches to 
o ver Fifteen Thousand per· 
f O ll S  t'l  different parts of the 
c o u n t ry ,  and our facilities 
a.re l I O W better than ever. 
All who want gOlld watches 
I I  t low pr ices,  s h o u l d  write 
for our Price List,  whtch 
desCl " ibes the variou� grades 
und explains our mt'thod of 
� e n d i n g  t h em by Express 
for e xamin ation . No risk, 
and lr. w price R .  Address 

N o .��l':t�ITv::'�2N . Y .  

E NGINES A ND BOILERS 
For Sale .  New and Second Han d .  RebUi l t ,  Good as 
N e w .  All Sb:t' s o n  haud.  Send t ll r C1rcu)a T.  

J A M E S  H I L L  & CO . ,  Allegheny, Pa . 

American Saw 00. 
NO. 1 FERR Y ST.,  NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

rrO PARTIE S  BUILDING AND USING 
S t e a m  Engines-The undersIgned c a l l  a t t e n t I o n  to 

Tremper's Patent Adjustable C u t - off. O perated l Iy the 
governor. Can be a p p l i e d  t o  UllY Enllf n e .  Scud for a. 
circular,  to PUSE f ,  JOXES & C O . ,  Wilmington, Del.  

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
THIS NEW AND 

splen did annual book presents In  brleHorm the most Jnterestfn'f Facts and D ISCOVeries In  the vart ous Arts and Sciences th a t  have transpIred duo rln .. tbe precedIng year of title.  exhlb!tlnll In one vtew tne Gen eral Pro gres. of tbe World In tbe fol lowln", Departments . 
1.-CH /<;1IUSTRY A N  D 

METALLURGY. 2Et��*�Q:l��. AND 

8Li�kT��l�1�8lJfi: C .-TE C H N O L O G Y _ Em Draclng N e w  and U sefUl i n ventIons and �:li1i?le�!f� : relatlRg to 
5 Ti:1f:<frI�tJ:ND HOR-
6.-AGRICULTURE. 7 -HU RAL AND HU lJSEH U L D  ECONOMY. 
B.-MATERIA lIIEDICA 
�Ifu��E U TICS. HI' : 

9.-NATURAL HISTORY AND ZOOLUGY. 
1 0 . -PISCIC U LTURE AND FI SHE R I E S .  
1 1  

G
'\

o
1JR��EJlORULU(j y , TE RRESTRIAL PHYSICS 

1 3.-(j�;u l.o O G �  AND MINERALOGY. 
14 .-ASTRON O " Y . 
15. -B IUGRAPHY. 

ln��� !:t�.;'s:-�1 ���lrX�t\O 
a�':i 'S�1��������1�0����� 

��f,{a��e
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hold, In every Library. 
OOO pages, Octavo. Handsomely Bonnd. With Engrav· 

Ings . nIce $�.50. 
Sent by mal! to all parts of the country, on receipt of 

the price. A liberal dlsconnt to the trade and to ean
vassers. For sale at all the principal Bookstore •. 

MUNN & CO., PUBLISHERS, 
3'1 Park Row. l'I ew York City. 

TmI 8 CIEN 7 1FI O AMERIOAN will be sent one year 
and one copy 01 S OIElItOE REOORD on receipt of ,5. 

IMPROVED 1874. 

D O U B L E  A C T I N G 
B UOKEl-PL UNGER S��!PS 

VALLEY MACHIN .Ill COMPANY, 
Easthampton, Mass. 

SUPBB-BBATBBS 
Save fuel. and luOply DRY stearn. Attaclleo to boilers 
9r In separate furnace. tI. W. BULKLEY, Engineer. 

Il8 LIberty St .• New York. 

P�meters For testlng Ovens. Boller 
.3 - - • Iluel. Blast fumaces, 

Super-Heated 1��
i8

01l Stlll:t::RY W. BULKLEY. 
Il8 LIberty St., New York. 

mOR PLANBBS, ENGINE LATHES, D RILLS. & c .  Send for Price List, 
N EW HAVEN MANUFACTURING CO . , 

New Haven, Conn. 

WIBE BOPE. 
J O H N  A.. R O E B L I N G ' S S O N S, 

JlA.1f'O"lP AOTtJBBB'!c TBBNTON t If. ;r. fOR Inclined Planes,otandi.nH Ship lllirglng, 
Bridges, Ferrie., Stays, or Guys Gn 'berrlcks & 'lJranes 

lIer Ropes, Sash Cords of Copper and Iron, Llgbtnlng 
Conduct"rs of Copper. IIpeclal attention given to bolst
Ing rope of all kIndS for Mineo and Elevators . APPta for 

�::'�:fer.,�¥,.f:�a:ro'!. �ih1l�;�O;:'WI�: ' ���s. 
f� 

large stock constantly on hand at New York Warehouse , 
No. 117 Liberty street. 

NOYE'S MILL FURNISHING WORKS 

Burr �m:�"n���'��t�%I�h�hR�IJ�'ir::g��v..��� 
Mill Picks ,  Water Wheels. Pulleys and Gearing, specially 
adapted to 1I0ur mll}�. 

T�wg�r :t'Jw."lliuraIO. N. Y. 

r..���:n�f Tannate of Soda ���I��i 
Incrustation In steam boilers Is our Exclusive Right 
under patents. Send for b o o k .  

J O S .  G .  ROGE RS & C O . ,  Madison, Ind. t LUBB.IOATOBS. 
. D REYFUS' transparent Self-act

Ing O\1ers, for all sorts of Machinery 
and Shafting. are reliable In all seasons, 

' .  I��g ru'fiMln�oiib�o�El;if;tef.�; 
now adopted '1. over 150 R. R. In the U. S. ,  

. �'t.f'n�nf1>�H��.�M'li��ft::t. N.Y . 

H A S  N O  EQUAL F O R  VARI ETY,  QUALITY,  A N D  ECO N O M Y  O F  I T S  W O R K .  
J-'or Car Bullde ..... Planlna- Mill ... House B o l ide ..... S .... h .  Door and Blind Mak ....... _'-&,I'I('ul

taral. Cabinet" Carrlase and Wacon Works. 
1I0RIZO!¥TAL AND lrPKIGIIT DORING MACHINES. NlJPEKIOR TO ANY I!¥ llNE_ 

p r; .·lNCN(} AND :nLe/'CHING MA CHINES, a ntl othe1' Wood-wm·k lng ltCaclli.uw1/ . 
Send for Catalogue and Price-List. BENTEL, MARGEDANT &; CO., Hamilton, Ohio. 

Working Models :ia���er1mental ����IWMe��h �e����i���\-�o 
KEEP :. YOUR B OILERS CLEAN. 

A N T I  LA M I NA 

Wl\\-rrt\ A:�!TS 
111\" \ 1.\1 Per Day 

To sen the Home Shuttle Sewing Machine 
where we arc uot repreaented. Reader ! !  you can make 

money ,elling the
' ' Home S h uttle "  

Whether you are E X P E R I  E N C E D  in the bus
iness or not. If you wish to buy a SEWING l\IACIlIXE 
for fa.mily use our circulars will show you how to

· 
save money. 

Au<lress Johnson, Clark & Co., Boston, lIlass., 
Pittsburgh , Pa. , Chicago, Ill., or St. L ouis, 1110 . 

C. HENRY HALL & CO .• W Cortlandt St .. N . Y .  City. 

" THE PULSOMETER. 
The 8lmplest, most durable and ellectlve 

STEAl[ PuMP now In use. Will pump gritty 
or muddy water wlthont wear or Inlury to 
Its parts. It cannot a-et out of order. 

B r a n c h  D e p o t s . 
11 Pemberton Square , Boston , Mas8 . 
1327 Market St., Pbnadel �hl., Pa. �:;�I��:[::J 'i��:Ft�;,�!INew Orleans. 
811 & 813 North Second St.,  st. Louis, M o .  

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass . 

P R A T T ' S  
A S T R A L  

O I L . 
Safest and best Oil ever made-burns In any lamp-for 
sale everywbere . C H A S .  PRATT & C O .  

Establlsbed 1770. 108 F u l t o n  street,  N. Y .  

IRON STEA MSHIP B UILDERS. 

NEAFIE & LEVY, 
PENN WORKS 

MARINE ENGINEi BOILER�l AND }-;UILD
ERS 0JH�I£:�llld J��INES, ----

!l.'HE HEALD & SISOO 
Patent Centrifu�al Pumps, 

VERTIC A L  & HOitIZONTAL. Firat Premiums at New Orleans, Cincinnati , and New 
York. U Medal oJ Spef.'iat At8ard," American 

InstI tute, 1872 . 
Perfect satisfaction guaranteed. The cheapest,  most 

durable, popular and successful Pump known, for Paper 
Makers, Tanners

h
Contractors, Brick Makers, Dfstfllers, 

etc.  PUmps wit enJdne on frame. complete, a t  low 
ftllures.for Wrecklng.l>redglng, Irrigating, e t c .  lIIustr •. 
ted pamphlet.fre e .  800 references to parties  actuall� using 
thx.rd��.r. · �jll't'r,$�Mt�ne6�t:8�l

sJ��s�Tfe:n*�I: 

STEAM BOILER AND PIPE 

COVERIIJG 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplest, Stronlreat, Cheapest. Best. 
In tbe test at HOIYOkei In 

��h��; :�::!��a
ga:�v�: 

shown In a reUable'est and 
tbe hia-hest averaa-e re_ sults ever obtained. In 
S�n'i�I,:':i.:!�r"t� Irt�V���'i:'; 
Ity over all ot,hen. Emer
son's full report furnished on 
application . Send for Clrcu
lar. 
MERRILL ... HOUSTON 

IRON WORKS, 
BeloIt. Wisconsin . 

SA WS Emerson's Patent Inserted Toothed Saws. 
A A See occasional advertisement on outside page . 

W W Send for circular and price list 
SAWS '1'0 EMERSON, FORD & Co.,  Beaver Falls, Pa . 

ENGINES AND BOILERS, New and Sec
tion, ��gr

:..�nd, PO���bWIVlaw��¥.E , bar 
c1�;��t 

WIB.II BOPB. 
Jobn W_ Mason & Co . •  4S Broadway. New York. 

PORTLAND CEMENT, 
From the best Lon��,:!n:mb��'

c
J'3���I�?f

. 
A Practical Treatise on Cement fnrulsbed for 25 cent • .  

IRE TANITE 
EmeryWheels ( 
:�TRmm����G 

C OMPANY 

tit THE BEST SOLID EMERY 
WHE.l!;LS �nd patent Grinding Ma· 
chines are manufactured by tbe 
AMERICAN' TWIST DRILL COMPANY, 
Woonsocket, R .  1. 

17' EVERY WHEEL AND EVERY . �� . MACHINE WARRANTED . 

::E « u ::t - Z - tI) l- tI)  I- O O � V)  
EXTRA HEAVY AND I.PROVED. LUOIUS W. POND, nNUFACTURD 

Worcester t MaBI. 
Warerooms , Il8 Llbert�����t:11J'lfk

Arent. 

C OVER YOUR BOILERS & STEAM 
J PIPE S with VAN TUYL'S PA TENT PASTE

Saves 25 per cen t  of fuel, give!':! 25 per cent more p o w e r ,  
For price ••  &e. ,  address L . P .  WHEELEH, Gen'l  M ana
ger, li2 William S t . ,  New York. P .  O .  Box 4870. 

HUNTOON GOVERNOR 
-FOR-

STATIONA RY AND MAR IN� E N G I NES. 
Over Four Thousand Now 1D Use. 

ALL GOVER N O RS �'ULLY WARRAN TED, and re
turnable In all  cases where a trial does no t prove Its RU
perlorlty over all  others as THE MOST PERFEOT, 
'jfr1}JfJlfJt;�fff.°ft����1,fe�,

T!.1(:e?I�V�1Jftg� 
nor 0Eeration, any other Governor known, For EirCUlars 
of re erenclh?M�8�m�g�����i{'s

co ., Bosto n ,  Mas • • 

SbENCE RECORD FOR 1S'1�, 18'13. aud 187'4 
no w r .. ady. Each 12 .50. For tbe three volume • • $6.  

c��'f�W�. �h
tift��V. ��� f:g�. g�#.�.ulo������ 

THE "  Scientific American " is printed wi'lJ 
CRAS. ENEt.' JOHNSON & CO.'s IlirK. Tenth a. d 

Lombard B t l .  PbUadelpbl a , r.nd 59 Gold st., New Yor k .  B U I L D E RS Send for Catalogu e .  A . J  .BICK
NELL & CO . ,  2'1 Warren st •• N.Y. 
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To  MANUFACTURERS 
Amertcan manufact urers are invited t o  consider t h p  

following facts a n d  suggestion. : 
In the lIrst place : It Is well known that t h e  leading 

jobbing and comm ission m erchants are Invariably re
luctant to h ll ndle n e w  and unknown goods, even when 
convinced of their meri t "  and, If a t  all Induced to ac t 
as agents for their sale,  claim so many advantages over 
the smaller mercll antr.; that t h e  man ufacturer iii.  com

pellod t o  give some form o f  monopoly t o  the principal 
commission merchants ; thus one m erchant demands 
that the trade- murk of the manufacturer shall be omi t·  
t e d ,  a n d  that the name of the seller shall be su bstituted 
I n  Its place ; another. that the goods shall bc stamped 
..s tbough they were Imported, In.smuch as h e  deals 
largely In Imported !,:oods ; and a third Insists on such 
a large dIscount tbat be shall be enabled t o  undersell 
the smaller m erch8nt� ; and thus at every turn the 

manufacturer Is lllet with o b stacles created by t h e  r e 
lation of t h e  com mlsBlon merchant a n d  t h e  retan 
dealer. 

The prominent retail dealers are also unwilling t o  
purchase g o o d s  t h a t  a r e  n o t  known , and reasonably 
urge that no one wUl ask for them : and tllus,  at las t ,  
t h e  manufac t u rer i s  forced to a ddress t h e  consumer, 
giving sucb a descrlptlon of bls ware. as will enable 
the purchaser to tlemand them, and thus the relucta n t  
merch ant of yesterday b e c o m e s  the most e nterprising 
merchant of to- d ay .  Advertising bas brough t  him cus · 
tomers ; hIs riYals hear of i t ,  and straightway announce 
that they, too,  have a full stock and are prepared t o  sell 
at close price s .  

The a dvantages resultfng f r o m  addre.slng the p u b l l e  
are .that : 

If the goods bave meri t .  tbe demand w f l l  I ncrea s .  
steadlly anll rapidly . 

The manufacturer of goods favorably known can 
always exact his own terms, and Jobbers and comml s ·  
s i a n  merchants w U l  b e  compelled I n  s e l f  Interest t o  
become active and wllHng age n t s  I n  h i s  In t erest I n 
stead of obstacles t o  h i s  .ucce s s .  

The most noted a n d  successful manufacturers are' 
tllose who lIave addressed tile public . Their wares 
are the last t o  feel the elle cts of panics, antl the 1Irst 
to sbow signs of activity after depressed p eriod • .  

The cost o f  addreSSing the public I s  more than paid 
for-by the Increased sale s ,  and partly 1rom the righ t 
of exacttng your own terms ; and,  for the reB "on tha t 
you greatly aid the jobbing merchant, you ran rea son. 
bly demand the best terms . 

There arc many disadvantages attending making 
goods with a lIctltfous trade· mark to suIt cnstomers . 
It makes the manufacturer a mere w o rkman for the 
seller. and gives the seller the opportuni ty of standing 
between the maker and con suI.uer ; Slid a s  a natural 
con sequence, the lnanufacturer Is always at the mercy 
of any onc who will  undertake to supply the retail 
dealer with the same line of goods at  less price ; 
whereas, if the maker insists on having his own trade 
mark on his goods, they are sold on tbelr merIts,  and 
hi. rights are respected "nd appreCiated b y  all c o n 
cerne d .  

Having h a d ,  f o r  many yearlJ, exclu�ive charge of the 
advertising of the best kno wn and most successfu l 
manufacturers, the undersigned feels warranted I n  
claimIng a s pecial quallftcatfon f o r  preparing t b e  b U B I 
ness announcements of  manUfacturers, and for proc u r 
I n g  f o r  b usiness enterprl,es p ublic attention , -a as t o  
realize t h e  b e s t  results f o r  t h e  s01allest outlay.  

'For all furth er detalls,  address 

JOHN I!NNIN� , 
Waltham Building, No. 1 Bond St., N. Y 

R E F E R E N C E � . 
TIFFANY & CO. , 

r u l o n  Square, N ew YOl'k •. 

ROBBINS & APPLETON, 
No. 1 Bon d St., N e w  YOl'k. 

AMERICAN WATCH CO. , 
\ValthRln, M asl!.i. 

CHENEY BROTHERS, 
Silk M annfacturers, Hartford. C ou n .  

BREWSTER & CO. , 
01 Broome 8t . .  

Carrialre M.akers 
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