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[NEW SEHIES.J 

THE BAT TERING RAM AS A TUNNEL BORER. 

Mr. Charles Bergeron,C. E . ,  in a recent issue of the Engi-
7We1', contributes a paper on the St. Gothard Tunnel, and 
more especially relating to the modes of drilling which have 
been adopted. The Dubois and Fran�ois perforators, which 
are of more simple constrution and of higher efficiency than 
the similar machines employed at Mont Cenis, have been 
mainly employed, but more Fecently the McKean apparatus 
has been sUlistituted.  Compressed air is furnished at a 
pressnre of from five to eight atmospheres, by means of 
three powerful turbines of 220 horse power each, forming a 
total amount of 660 horse powe�', at each end of the tunnel. 
With such powerful engines, M. Favre, the contractor expect� 
to execute three blastings by dynamite per day, advancing 
each time 4'8 feet at each end of the gallery, the entire ex 
tent of which it is believed will be completed in less thaD 
five years. 

Mr. Bergeron, in considering the plans of M. Favre for the 
nse of dynamite, points out a number of different opera­
tions, as well as objections incident to the employment of 
the same, and thinks that there is a way of accomplishing 
the work in less time and with a much smaller amount of 
tr()uble and inconvenience. 

In making their long subterraneous aqueducts, it is stated 
that the Romans used a battering ram to pierce the way 
through rock. This engine consisted of a long wooden 
beam suspended at its center of gravity and heavily 
weighted. A number of men on each side, acting together, 
gave it a swinging motion, so that g struck with great force 
any obstacle in its path. When the instrument was to cut 
hard rocks for tunnels, the metallic head was armed with 
points like a stonecutter's hammer, intended to divide and 
reduce the stone to fragments or dust. Captain Penrice, 
an English engineer, some time ago conceived the idea of 
constructing a rock drill on the same principle, and to em­
ploy steam or compressed air for pushing, like a steam ham­
mer, a perforator of four or five feet diameter. This was 
tried in the Vaugirard quarries near Paris, and made five 
feet advancement per hour ; and since, another has been 
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built, 3 feet 6 inches in diameter, which, it is asserted, will 
penetrate a distance of from two to three feet in similar 
time. By suitable mounting of the cylinder on the trun· 
nions of a gun carriage, it can be m ade to take all the posi · 
tions of a marine or siege gun, and strike the rock with 
blows of eight or ten tuns weight. The hammer weighs 
two tuns and a half. The engraving of the apparatus will 
render its construction clear. A is the framing, suspended 
on the wheels,B B. The end wheel serves to direct the car­
riage, and the whole is moved forward by the aid of the 
hand spi;re, Fig. 6, inserted in the holes,O 0, in the wheel, 
B. D is the steam cylinder, mounted on trunnions, and its 
angle is determined by the segment,N ,and pinion and handle, 
M. E is the valve chest ; K, the hand lev 3r by which the valve 
is actuated ; II' is a heavy balauce weight ; II is the ram 
head fitted with cutters, �hown on an enlarged scale in 
Figs. 2, 3, 4, and 5. The holes ,0, are used to extract the 
cutters when worn. J is the air pipe, to which a flexible 
pipe is attached. By moving K backwards and forwards, 
II will be made to act as a battering ram on the face of the 
heading in a way that will be obvious. 

The gun carriage may be placed upon a turntable ; and 
jets elf water, projected against the place where the ham· 
mer is striking, wiil serve to carry off the rubbish. 'fhe 
operation would suppress the transport of the latter by 
wagons ; and the work,it is stated,would be continuous,which 
is not the case when blasting the rock by gunpowder or dy­
namite. 

In connection with the St. Gothard tunnel, we note that, 
up to November 30, 1873, the drift had reached an extent 
of 3,353 feet. The total length of the bore is to be 47,680 
feet. 

------------_.�t •. �. __ ----------

PUHE glycerin should not produce, when locally applied, a 
burning sensation, which it always does when the fatty acids 
are not all extracted . But even absolutely pure glycerin, 
when undiluted, is a water.extracting body. It should there­
fore, when used as a cosmetic, or for medical application, be 
always diluted with water. 

FlG.b 

Uniform Mean Time. 

The extent of the territory oi the United States forbids 
the adoption of one mean time for railroad use, found so 
convenient in the countries of Europe. It i s  therefore the 
practice, on our railroads, to run by Portland time, New 
York time, Altoona time, or by the mean time of some other 
center of railroad traffic. The Pennsylvania Railroad and 
some of its dependencies. extending from New York to St­
Louis, use Pittsburgh time, which is transmitted by elec­
tricity from the Allegheny observatory, an astronomical clock 
of the best construction being med. This clock is regulated 
by a telescope, aided by other mechanism, such as the chro­
nograph, which records, by the a:d of electr icity, the time 
that the clock keeps, to the hundredth part of a second. 
The telescope shows its return, every twenty.four hours, to 
the point of observation of a fixed star, so that the earth 
itself bec')mes the regulating clock of the observatory. Four 
lines of telegraph, says the American Exchange and Rer/e1c, 
enter the observatory, one of which connects with the rail· 
road wires. The circuit is led through the standard clock, 
in which a wheel with sixty teeth revolves once a minutc. 
One of the gold terminals of the wires is in contact with a 
jewel, which is moved slightly every second by a passing 
tooth. At this instant the circuit is broken, and. by filing 
away some of the teeth, certain beats may be omitted, to 
designate the end of the minute, while another piece of 
mechanism holds the circuit open for the last minute in eaell 
hour. The action is purely automatic and continuous, and 
the clock beats are repeated, through the twenty.four hours, 
in the principal offices at Pittsburgh, with which they are 
united by a line specially devoted to their use. At a certain 
hour the current is 8witched into the main circuit, and then 
the clock may virtually be heard ticking in New York and 
Chicago, and at every intermediate station, at the same in­
stant. The system has been in use, as the official standard 
of the Pennsylvania Central Railroad and its eastern connec­
tions, for some years ; more recently it has been extended to 
the western roads. The aggregate length of main and 
branch lines thus supplied is several thousand miles. 
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THE STATE OF THE IRON TRADE. 

The present condition of the iron trade of the country is 
fully set forth in the recent report of the American Iron and 
Steel As.ociation. Rather a discouraging view is taken of 
matters on the whole, and to the panic is ascribed a state of 
affairs on whicb no immediate improvement is predicted. 
The question of Briti�h competition is dwelt upon at length; 
and judging from the tone of the English industrial journals, 
there seem s foundation for the belief that the foreign iron 
masters expect a reduction of duties in their favor, and, in 
any event, can afford to reduce their profits and continue 
shipments. The report strongly deprecates any reduction of 
tariff and advocates an increase, pointing its argument by 
citing the fact that during last year the British ironmasters 
sent to this country 371,164 tuns of iron and steel, valued at 
$25,000,000, and this while our own blast furnaces and roll­
ing wills were lying idle. In other words, we paid to foreign 
manufacturers, prices for their goods which our own pro· 
ducers would, in the time of their distress, have been glad to 
have accepted. 

In discussing the effects of the panic, it is stated that the 
home iron tradE' was more injuriously affected than any other 
industry. During December, signs of a revival appeared and 
some pig iron changed hands at a very low rate, but many of 
the sales then effected were merely speculative. .January 
has been dull, and the present month has opened with no 
brighter promise. The stoppage of railroad orders is con­
sidered as the principal cause of the depression, for the rea­
son that fully half of our iron production and importation 
has ordinarily been required for lvcomotives, bridges. car 
wheels, relaying tracks, etc. Until the railroad companies 
re·enter the market,there can clearly be no general improve· 
ment in any branch of the iron business. Subordinate 
causes of the continued dullness may be found also in the 
interruption caused by the panic in all operations largely reo 
quiring iron, and in the enforced economy of the people in 
dispensing with minor articles of iron manufacture which 
they could temporarily do without. 

At the close of 1873. there were 650 blast furnaces in the 
country, which were either making pig iron or were pre­
pared to make it. From 385 of these, reports have been col­
lected and tabulated. Assuming that a proportionate num­
ber of the furnaces not heard from were out of blast and 
had a proportionate q nantity of tuns of pig iron on hand or 
unsold on January 1,  1874, the total number of stacks at 
that date, out of blast, would be 233, or thirty-six per cent of 
the whole number. The total amount of pig iron on hand 
or unsold would be 520, 726 net tuns, and the number of 
men out of employment, 21, 141. 

Fifty out of tile fifty·seven rolling mills have sent returns. 
Of these 17 were running, December 31, 1873, 10 on full and 
7 on half time ; 33 were standing: 11 ,490 men were wholly 
unemployed, 10,150 were at work at half time; 37 mills 
were not selling rails, and there were 36,744 net tuns of 
rails on hand and unsold at the above date. 

This expo�ition 6f the state of the two leading branches of 
the trade is, at best, far from encouraging. Over 30,000 
hands are wholly unemployed ; and this aggregate does not 
include ore and coal miners, not directly connected with fur­
naces or mills, and who are also thrown out of work from 
the same causes. The iron ore statistics of the Lake Su­
perior region show an increase in the amount shipped for 
1873, as against that of 1872, of 211 ,002 tuns gross.  Much 
of the ore, however, mined was not shipped, owing to the 
panic. At the beginning of 1873, the price at Cleveland, for 
first class Lake Superior specular are, was $12; during the 
panic this fell to $10, and it is believed that for 1874 thll 
price will be as low as $9. Iron Mountain ore will be $8 
delivered at St. Louis. 

Jrimtific �mmcau. 
The totai number of miles of railroad in operation,January 

1 , 1874, was 71 ,109, as against 67, 104 a year back. Increase, 
4,005 miles built, or considerably less than the figures of 
1872, when 6,427 miles were constructed. 

The report gives extended statistics of the comparative 
status of the British iron trade. The total export of 1873,of 
iron and steel, was 2,959,314 tuns, estimated at $188,897,940 
less in amount than for either of two previous years, but 
greater in value. The export to the l: nited States has fallen 
off fully one half ; the figures for 1872-3 and 4, being 840,-
085, 795,734 and 371,164 tuns. During the latter part of 
1873, there was a decline in the cost of fuel and labor, which 
bids fair to be permanent, and the coming year,it is believe,1, 
will witness lower prices for iron in the British markets 
than prevailed during the previous year. The vessels built on 
the Clyde were 194 against 227 in 1872 ; the tunnage, how­
ever, exhibits considerable increase. The coal trade is said 
to be a reflex of the iron business, with decl ining prices as 
the rule. 

The Iron and Steel Association is now ill session at Phila­
delphia, and all the great establishments are fully repre­
sented. Such a gathering of capital and influence has never 
taken place in any iron convention, heretofore held in the 
United States. A memorial has been prepared for transmis­
sion to Congress, which prays for the repeal of the substance 
of the ten per cent reduction act, passed in 1872, affecting a 
large number of staple articles, suggests amendments to the 
bankrupt act. protests against proposed alterations in the 
tariff laws,against changes in the customs duties to be effected 
by laws now pending in the House, advocates the establish­
ment of a department of industry, with subordinate bureaux 
of agriculture, commerce and manufactures, and discnsses 
financial topics and a protective policy. 

Two objects of considerable interest have thus far been 
exhibited. One is a twisted steel Bessemer rail from the 
Joliet Iron and Steel Company's Works, which is a beautiful 
piece of work, the rail being made into a complete spiral 
without developing the slightest flaw or fracture. 'fhe other 
is an ingot of steel, weighing 1 ,000 pounds, made direct 
from the ore, for the first time in this country, by the Blair 
Iron and Steel Company of Pittsburgh. 

The proceedings of the convention bid fair to be of con­
siderable importance, and will be made the subject of future 
comment in these columns. 

------------_.� • • �'4. __ ----______ _ 

OZONE-A NEW AND CORRECT METHOD OF SUPPLY. 

The use of ozone as a disinfectant in hospital wards and 
public bnildings has amply demonstrated its virtue as a puri­
fier of air exhausted by breathing or poisoned with emana­
tions from corrupt or decaying organic matter. The only 
bar to its more extended use has been the lack of a simple 
l.nd trustworthy means of generating it, safely and continu­
ously, by a process not involving scientific skill or costly 
materials. 

The latest mean� suggested certainly bears the palm for 
simplicity, cheapness, and accessibility to all . It consists 
simply in the exposure to atmospheric action of common 
phosphorous matches moistened by water, the alleged result 
being the production of nitrite of ammonia and ozone-both 
active purifiers of air. 

Knowing the efficiency of moistened phosphorus as a gen­
erator of ozone, the author of the match method, Mr. Sigis­
mund Beer, of this city, set out one liay to procure a quan­
tity of that substance to use in sweetening the atmosphere 
of a room whose musty smell had successfully resisted the 
power of ordinary disinfectants. Failing to find any phos­
phorus at the drug stores in his neighborhood, it occurred 
to Mr. Beer that possibly lucifer matches might furnish the 
needed element in a condition suited to his purpose. He 
tried them, dipping tht'm into warm water for It few mo­
ments, then suspending them in the obnoxious room. Their 
effect was prompt and salutary ; and thereafter, by continu­
ing their use, he was able to enjoy" the luxury of pure and 
refreshing air, " notwithstanding the room was in the base­
ment of an old cellarless house on made land, the air of 
which was further tainted by a quantity of moldy books 
and papers. In a paper lately read before the Polytechnic 
branch of the American Institute, Mr. Beer narrates a num· 
ber of subsequent experiments witb the same simple materi­
als, the success of which convinced him that he had made a 
veritable discovery of great importance_ 

Touching the safety of the method he proposes, Mr. Beer 
is confident that no overcharging of the air with ozone or 
other injurious matter may be apprehended from the use of 
matches in the manner he describes. Both the ozone and 
the nitrite of ammonia are generated slowly, and their force 
is swiftly spent by combination with the impurities they are 
intended to remove_ It is obvious that the supply of the 
purifying agents can be easily regulated by increasing or 
diminishing the number of active matches. In the room 
above mentioned, six bundles of matches were kept active­
some near the ceiling, others near the floor--by daily watering. 

In another instance a single bunch is mentioned as having 
sufficed for quickly purifying the air of a room in which 
several adults and children were lying sick, but in this case 
the air was fanned against the matches while they were car­
ried about the room, thus hightening their activity. How 
long a match retains its ozonizing power, Mr. Beer does not 
say. In conclusion, Mr. Beer claims that, whatever may be 
said of his theory of match action, the fact is indisputable 
that, in the use of matches as he suggests, we have a handy, 
wholesome, and inexpensive means of freeing our houses 
from noxious exhalations aDd the long train of evils attend­
ent on the prevalence of bad air. The matter is easily tested 
and certainly well worth trying. 
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EDUCATION AND BOOK KNOWLEDGE. 

The high water mark of a very prevalent theory in educa­
tion is reached in an assertion, by one of the foremost edu­
cators of the day, to the effect that what a man can write 
out fully and fairly concerning any matter, that he knows, 
and no more. Whatever falls short of this simple and cer­
tain test, we are told, is no better than sheer ignorance. 

The phrase expresses, with axiomatic t"r�eness, the COll­
trolling spirit of the schools; and ror this rea�(m, we sup­
pose, it has been echoed right and ldt as a settled dogma in 
education . From the primary school up to the highest, ex­
cepting a few 8cientific scllools, the grand Test of knowledge 
is verbal expression. Tbe pupil that recites best wins the 
prize ; and as the most credit goes to that teacher whose 
pupils meet the standard required most completely, the 
tendency is to narrow the range of teaching to those things 
which can be most readiiy reproduced in formal phrases. 
The premium is paid for words, and naturally the teacher 
gives more attention to them than to the pupils' mental 
health or mental development. 

Not that facility of verbal expressio n iN to 1.e despised or 
neglected. It is an art second to none, and worthy of pro­
portionate culture. In many cases it is also a first rate test 
of knowledge ; but to make it the ultimate test, in all cases, 
involves a double fallacy, subversive of the highest aim in 
education. It implies that all l\nowledge worth having can 
be expressed in words, and consequently can be communi­
cated by words, either for informing another or for- teBting 
his information. It implies, too, that the posse«sion of 
knowledge necessarily carries with it the power of ready and 
accurate expression. 

The fact is, on the contrary, that relati,'ely but a small 
part of what one may know can possibly be expressHd in 
words ; and much, even of that which can be formulated, 
may be thoroughly apprehended and praetically nsed by one 
who could not begin to set it down in logical sentences . 

Time was when book knowledge was t hought to be the 
sole basis of scholarship. All teaching waH Look teaching, 
and it was no more than fair to expect students to prove 
their knowledge in book fashion. But that time i, past. The 
bookish estimate of culture no longer satisfies. 'fue library 
alone CRn no longer make a scholar; ani every Fcheme of 
culture which pins the pupil's attention to letters is little 
better than a wall set round him to keep him from learning 
what he ought to know. That much of what. passes for 
legitimate schooling is such a wall is reeognized by evary­
body except the pedagogue. 

Men of real culture are well aware that ability to do is 
vastly superior to ability to say; and they believe that the 
development of skill and power ought to receive at least as 
much attention in schooling as the mere accumulation of 
second hand facts; but all that sort of basic culture is not 
merely elighted but suppressed as soon as the test of verbal 
description is made supreme. 

There are less than fifty sounds in the English language. 
If they were all devoted to the sen'ice of a single sense, all 
their poe sible combinations would be insufficient to express 
the distinctions which that sense might be able to recognize. 
There are five thousand times fifty fibrils in the optic nerve, 
as estimated by Helmholtz, each demonstrably capable of 
conveying many degrees of sensation of the several primary 
colors. One need not calculate rhe permutations of two 
hundl'ed and fifty thousand to realize how meager the rich­
est possible vocabulary of sight terms must be for the ex­
pression of sight experiences. Still  greater is the poverty of 
language when nsed for expressing the ill,inite dist inctions 
of thoughts and things which the whole man is capable of 
apprehending. Relatively, indeed, our words are but a clumsy 
sort of currency for certain commou needs, no more suffi· 
cient for the complete expression of thoughts and feelings 
than bank notes are' for the measurement of values. For 
the grosser exchanges of life, for marketable values, money 
answers well enough; but how shall one express in banker's 
figures, or set phrases either, the value of a kindly word, a 
mother's love, or a cup of water to one perishing of thirst'l 

The killing fault with the scholastic test of knowledge is 

that, from its nature, it fails to reach-as it fail, to encour· 

age-more than a single phase of culture, and that one of 

inferior grade. It measures verbal acq uisition only, not skill 

or power ; and since conduct rather than words, ability to do 

rather than facil ity in saying what has been done or ought 

to be done, is the ultimate test in life, and should be the 

paramount aim in education, the word test is necessarily 

deceptive as well as inadequate. The glib art critic, scarcely 

able to draw a straight line, might have at his tongue's end 

a greater array of fine art phrases than a Michael Angelo; 

and if suddenly called on to write out fully and fairly his 

kllowledge of sculpture or painting, the master might be 
beaten by the mere theorist. So, too, th e veteran shipmas­

ter of a hundred successful voyages might make off hand a 

roorer display of nautical knowledge than the cadet fresh 

from the nays 1 school, or p06sibly the concoctor of sea btor­

iee for a sensational newspaper. 
-------------.��.��------------

THE IRON ORE S OF MISSOURI. 

The principal pcrtion of the report of the Missouri Geo. 
logical Survey for the past year is devoted to the iron ore 
deposits, which give the State so high a rank for mineral 
wealth. The geology of Pilot Knob and its vicinity is <lis­
cussed by the chief geologist, Mr. Pumpelly, while Dr. 
Adolph Schmidt furnishes a general report on all the iron 
ores of the State. It is needless to add that the information 
thus given adds immensely to our knowledge of the charac­
ter, distribution, and modes of occurrence of these interest 
ing deposits. 

Two prinCipal minual species are represented in the Mis-
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souri iron ores, the hematite and the limonite (sometimes 
called brown hematite), the former occurring in two distinct 
varieties, namely, specular ore and red hematite. The first 
variety is found in the midst of broken and partially disin­
tegrated porphyry, and in the (geologically) overlaying low­
er silurian sandstone. The red hematite forms strata in the 
carboniferous system. The limonites occur cbiefly as de­
posits on the second and third magnesian limestones, except 
in the Osage River district, where they lie on subcatbonifer­
ous limestone. Besides these four classes of original depos­
its, Dr. Schmidt recoguizes with each a secondary class of 
disturbed or drifted ores, making in all eight distinct classes 
of deposits. 

The region of workable iron ore reaches north of the Mis­
souri River at one point only, in Callaway county, where 
red hematite occurs in the subcarboniferous. South of the 
river, deposits an' frequent througbout the whole southern 
part of the State. That portion richest in iron ores, however, 
is comprised in a broad belt crossing the State in a direction 
about parallel to the course of the Missouri river, between 
the 30th anu 40th township l ines. T!:is belt is divided into 
three distinct regions. The first and more easterly embraces 
the deposits of limonite in the counties of Ballinger, 'Vayne, 
and Madison, and the small but immensely productive Iron 
l\Iountain district, with its two enormous deI-osits of specu­
lar ore in porphyry, Iron �Iountain and Pilot Knob, besides 
numerous smaller deposits. The second or central region 
comprises the deposits of specular ore in sandstone, chiefly 
in the counties of Crawford, Phelps, and Dent. The third 
region contains the limonite and red hematite deposits of the 
Middle and Upper Osage, a district too remote from present 
markets to add very much to the immediate wealth of the 
State. 

The oldest as well as richest deposits are in the iron· bear· 
ing porphyries of the eastern district, a formation regarded 
as a near equivalent, in point of age, to the iron .bearing rocks 
of Lake Superior, �ew Jersey, and Sweden. The deposits 
occur in the most variable shapes, and of every variety of 
size. There are regular veins as in Shepherd Mountain and 
Iron Mountain ; regular beds as in Pilot Knob and in some 
localities east of it; irregular deposits. some of which ap­
proach veins by their shape, as in Lewis Mountain ; while 
others have proved to be but isolated pockets, as on Hogan 
l\lountain. In all cases, however, the mode of their forma· 
tion is thought by Dr. Schmidt to have been practically the 
same, that is, by precipitation from iron.bearing waters, as 
ore deposits are still forming in numerous localities from th" 
waters of chalybeate springs. The geological history of Iron 
�Iollntain affords a fair illustration of the manner in which 
the formation of all these beds of specular ore may be inter­
preted. 

Criginally the mountain was composed of porphyries,which 
also filled the valley east and south. In process of time the 
porphyries bEcame fissured, by contraction or otherwise, and 
during long periods these fissures were kept filled with con­
stantly renewed chalybeate waters, which elowly dEposited 
the oxides of iron which they contain. As the fisslues were 
gradually filled, the flow of the iron solutions was lessened 
and finally stopped. Then the ore dried, undergoing there· 
hy a small contraction, which cracked and broke most of the 
veins without displacing the parts. Subsequently the por· 
phyry was acted on by atmospheric or other waters, proba. 
bly containing Cll.rbonic acid, which decomposed the rock, 
removing the alkalies and leaving a "ilicious clay. By the 
after erosion of the softened masses by rain and flood waters, 
the cracked and disjointed ore veins lost their support and 
fell to the ground, thus forming the beds of surface ore 
which cover the slopes of the hill and fill a part of the val­
ly. 

In the main body of the hill, the ore matses remain un­
disturbed. with more or less decompoeed porphyry between , 
the ore constituting but a small percentage of the entire vol­
ume of the hill. Tile surface layer of ore boulders, pebbles, 
and ore sand, with very little clay, was originally from four 
to twenty feet thick, aLd must have represented a vast 
amount of erosion. The Iron Mountain ore may be taken as 
It type of all the Missouri specular ores. It is nearly pure 
peroxide, containing about seventy per cent of metallic iron, 
and is nearly free from mechanical admixture of foreign 
matter. Color, bluish black to steel gray. The surface ore 
is a little richer than the vein ore and has less pilOsphorus ; 
both are nearly free from sulphur. Dispersed through all 
the Iron Mountain ores are magnetic particles, which can be 
separated from the mass with a magnet when the ore is reo 
duced to powder. Xo ore with active magnetism, constitut· 
ing a natural magnEt and attracting iron filings, is found on 
the mountain. The Pilot Knob ore is slightly peculiar; col· 
or, steel gray to pearl gray, with a marked tint of sky blue. 
Its structure is crystaline to granular, with a very fine grain 
None of these ores affect the compass needle, though all are 
slightly attracted by It magnet when ground fine. The qual. 
ity is less uniform than that of the Iron Mountain orcs, the 
principal impurity being silica. 'rhe proportions of sulphur 
are very small. 

The ore from Shepherd Mountain is a little more like a 
magnetite than any other ore in Missouri, but in the main is 
a specular ore, "ery similar to that of Iron Mountain . Its 
magnetic qualities are much more pronounced than those of 
either of the ores above described, many specimens being 
strong natural magnets. The ore is very uniform in chem 
ical composition, very rich in metallic iron, and almost en­
tirely frcA from phosphorus and sulphur. It is nearly as 
rich as the Iron Mountain ores, and much purer than either 
those or the ores of Pilot Knob. 

At Buford Mountain the ore is rich in both iron and man· 
ganese, and is likely to prove a very valuable material for 

the manufacture of spiegeleisen, now so extensively used 
in the Bessemer process. 

The specular ores in sandstone differ from those in por­
phyry chiefly in their tendency to change, on exposure to at· 
mospheric influences, into brown and yellow limonites and 
red hematites: rarely into spathic ore. Generally these de­
posits are of a lenticular shape, with circular or elliptical 
outlines, and may have been formed either by deposition 
from chalybeate waters in depressions in the sandstone, or 
by a gradual replacement of lenticular limestone deposits. 
When inclined, the beds dip with the slope of the hill. 

Tb.e disturbed deposits of specular ore are of two kinds: 
Masses of ore which have been removed from their original 
position by underwashing or otherwise and deposited else­
where in a more or less irregular manner; and the remaining 
portions of original deposits, from which o'her portions have 
been removed. Ore banks having the appearance of drifted 
deposits are numerous in the central ore district, but they 
have not been sufficiently opened to be satisfactorily studied. 

The red hematites of the carboniferous formation differ 
from all the other ores of the State in that they do not occur 
as deposits with definite limits, lying as independent and for­
eign devfllopments between and across other rocks, but form 
and compose in themselves regular geological strata. These 
iron· bearing sandstones frequently extend over large areas, 
with varying richne8s. N one, however, have been sufficient­
ly opened to make it possible to decide whether the ore was 
formed directly after and on the surface of the underlying 
sandstone, or whether it was infiltrated afterwards, gradu. 
ally replacing beds of limestone or the sandstone itself as it 
happened to be more or less readily soluble. 

The deposits of limonite occur neither in veins, nor in beds, 
nor as strata, nor in pockets of regular shape, but in irregu­
lar cracks and crevices on or near the surface of the various 
limestones. These cavities sometimes have very large di· 
mensions both in depth and. width, and are generally near 
the present surface of the ground. So far as opened these 
deposits afford a denser, harder, and richer ore in the upper 
part than in the lower, where it is more inclined to be light, 
porous, ochery and clayish. This fact and the invariably 
stalactic structure of the ore are proofs that the solutions 
from which the ore was deposited was infiltrated from above. 
One of the largest and most coherent of these banks is the 
Ford Bank in the eastern district. It extends some 1,500 by 
500 feet along a low flat hill; the thickness is irregular, 
ranging from 10 to 30 feet. 

The disturbed and drifted deposits of limonite have not 
been sufficiently opened to enable a j udgment to be formed 
in regard to their character. The more important deposits 
in the entire list are as follows, the most of them being de­
scribed at length in the report: 

1. Containing moro:) than 2,000,000 tuns of workable ore : 
Iron Mountain, in St. Francis county (specular ore). 

2. With less than 2,000,000 tuns and more than 500,000 
tuns : Pilot Knob (quartzose spem,lar), in Iron county ; Ben­
ton creek (specular in "andstone), Crawford county ; and Sim­
mons Mountain (specular in sandstone), Dent county. 

3. Estimated to contain between 100,000 and 500,000 tuns: 
Shepherd Mountain (specular and magnetic), Iron county. 
Scotia Xo. 1, (specular and red hematite in sandstone), Iron 
county. Cherry Valley No. 1 (specular in sandstone), Craw­
ford coumy. Laub Bank (�pecular in sandstone), Phelps 
county. Pomeroy Bank (specular in sandstone and limonite), 
Dent county. Iron Ridge No. 1 (specular and red hematite 
ir. sandstone), Crawford county . And the Meramee bank, 
(specular and red hematite III sandstone), Phelps county. 

------------_.� I.� ... �-----------

MODERN PROGRESS OF CHEMICAL lNDUSTRIES IN 
EUROPE. 

In the course of a recent lecture before the French Associ­
ation for the Ad\'ancement of Science, M. Aime Gerard 
gave a very interesting and ins�ructive sketch of the rise and 
progress of many of the principal chemical industries of Eu· 
rope. Beginning with sulphuric acid, which he regarded as 
a common pivot about which turn all the industries which 
call in chemical reactions to their aid , it was pointed out that, 
heated with rock or marine salt, the product gives us on one 
hand sulphate of soda, and on the other hydrochloric acid, 
in other words, the primary agents for the manufacture of 
soap, of glass wares, of paper stuff, of bleaching matters, of 
dye, etc. Heated with saltpeter, it gives nitric acid, the cre­
ative agent of the beautiful coloring matters used for dyeing 
silks. Again, by the aid of sulphuric acid we clean metals, 
purify oils,manufacture candles,and plate and gild by galvanic 
action. It is quite clear that it would be impossible to obtain 
the enormous amounts of the product now required from 
the limited sources of supply of forty years ago. Then na­
tive sulphur, obtained from the volcanic ground of Sicily, 
was burned at the top of large leaden chamber!, and about 
20,000 tuns sufficed for the manufacture of the sulphuric acid 
consumed in Europe. Now 275.000 tuns would barely meet 
the demand. Thill vast drain could not be met by the Sicilian 
pulphur grounds, and hence were engendered the attempts 
to utilize iron pyrites obtained in the French mines of Chessy, 
near Villefranche. These successful, the industry spread 
to England and Germany, and now the estimated production 
of EuropE', of concentr.ated sulphuric acid from iron pyrites, 
is 880,000 tuns, enough to Iill a canal 64 feet deep, 32 feet 
wide, and from 15 to 18 miles long. 

In Marseilles, thousands of tuns of BaH from the marshes 
are made into soap maker's alkali. Formerly the hydrochlo­
ric acid gas produced from the decomposition was lost and, 
@scaping in white cloudil from the chimney of the factory, 
brought destruction to crops and vegetation near. It was in 
England that the condensation of this gas was made obligat­
ory on manufacturers, and laws were passed in ParliamE'nt 
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to that effect, resulting in the transformation of the fumes 
into the yellow liquid from which decolorating chlorides , 
products which render valuable service in the bleaching. 
dyeing, and making of paper, are obtained. It is a str:tnge 
fact that the importance of these secondary manufactures has 
greatly increased, and it is to the perfecting of the processes 
through which chemistry may manufacture these decolorat­
ing agents that the efforts of inventors are tending. In Eng­
land, Weldon regenerate. manganese, which generally serves 
for the transfurmation of hydrochloric acid into chlorine. 
Deacon seeks from the air itself the oxygen necessary to the 
transformation,  and announces the production, now almost 
certain, of chloride of lime at $2 per 220 pounds: an im­
mense progre�s, for, whenever we are able to extract readily 
from hydrochloric acid the chlorine it contains, we shall have 
furnished to textile industry a means of inexpensive bkach ­
ing, and to the paper manufacturer a mode of utilizing no w 
waste products. 

With the hydrochloric acid there is obtained sulphate of 
soda, and this is converted into soda and carbonate of soda. 
To effect this, it used to be heated to 2120° Fah. , in a rl'ver· 
beratory furnace, mixed with z inc and charcoal. In front of 
the door stood two or three workmen, who, with huge iron 
pokers, kept up a continual agitation of the molten Illass: 
brutal work, but now gradually disappearing. In England a 
rotating furnace is used, which consists of a horizontal cyl. 
inder, 16 feet long by 10 feet in diameter, on which a small 
steam engine impresses the movement of rotation about its 
axis. This is travers.ed from end to end by the flame from 
the hearth, and the matters, violently agitated, react upon 
each other without requiring the muscular force of man. 

In the production of the potassic compounds, we problbly 
meet with the most remarkable progress presented by the 
modern history of chemical industries. The ash left by 

wood, burnt in our fireplaces, is no other than a mixture of 
calcareous compounds, insoluble in water, and soluble salts 
of potash, among which the carbonate predominates. This 
mode of making potash from wood now only exists in Amer­
ica, Hungary, and Russia, and bid� fair to become entirely 
extinct. The sources from which potash is now derived are, 
first, the sugar industry. A sugar beet of 4 '4 pounds weight 
contains from 15 to 30 grains of potassic compounds. From 
the molasses, these in concentrated form are obtained. The 
molasbes by fermentation is formed on the one hand iIltO 
alcohol, which is obtained by distillation, and on the otber 
into distiller's wash, which, evaporated and calcined, repro ­
duces in .. he saline state the potash which the beet originally 
held fixed in its tissues; 6,000 tuns of potassic compound�, val­
ued at $6,000,000, are thus annually obtained. But even this 
vast amount would not suffice for commerce, and hence we 
turn to a second source, sea water. In every quart there are 
375 grains of marine salt (chloride of sodium) and 15 grains 
of chloride of potassium. Imagine, now, this sea water in­
troduced into salt marshes, over immense areas, and left to 
evaporation. The salt is finally deposited in a cry�t!l1ine 
siate, and when some 3 inches thick it is gathered. Former­
ly the mother water, rich in potassic compounds, was c;ained 
off and wasted ; but by M. Balard's refrigerating processes, 
the valuable potash is now extracted. The discovery of 
large mines of rock salt in Stassfurt, Prussian Saxony (where 
it was only necessary to hew out the potash mineral, the 
carnallite, with the pick axe, and boil it with a little water, to 
obtain chloride of potassium almost pure) dealt a po werful 
blow to the French industries; but after a ten years' conte�t, 
the latter, by the aid of improved processes, are again firmly 
established in commerce. From 10,000 to 12,000 tuns of 
potassic compound are now produced Yfilarly at Camarque, 
France. 

M. Gerard continues at some length regarding ammoniacal 
compounds, phosphates, sulphate of ammonia, etc. A few 
facts relative to the progress realized, by industries which 
make use of chemical products, will serve as a conclusion 
for our resume of his discourse. As regards paper, it is 
stated that the production in 1873 was 143,000 tuns. Each 
Frenchman consumes annually in different forms more than 
6 '9 pounds of paper, and the entire amount yearly used in 
France would be sufficient to encircle the earth at the equa­
tor with a btllt 192 feet wide. 

The cultivation of wine in France covers 60,000,000 acres, 
Owing to the ravages of the oidium between 1850 and 1860. 
the production fell from 115 to 73 quarts per head per an· 
num. Brief notice is made of the present trouble with the 
phylloxera. As regards the sugar beet industry, the yield 
for 1873 is stated at 495,000 tuns. 

..• � ... -------------

Operations oC the Patent Oftice in 1873. 
The annual report of the Commissioner of Patents, for the 

year ending December 31, 1873, shows the following: 
Nnmber of appl ications r.'r ""tents dnrlng the year 1873 ........ . 
Number of p aten ts lssucu, lncluding reissues and deslgns ....... . 
Number of applications tar exten sions of patents ................ , 
Numher of patents extended ....................................... . 
Number of caveats filed du ring the year .......................... . 
Number of patents exp ired during the year ........ , ............. " 
Number of p atents allowed bllt n ot issued for w an t  of 11nal fee 
Nu.mber of appl ications for registering of trademarks ........... . 
Number of trademarks registered .................................. . 

Of the patents granted, ther�. were to--
CI tizens of the UnltM States ....................................... . ���j���: g� 
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�ub ects o f  other foreign governments ............................ . 

STATEMENT OF THE PATENT FUND. 
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Total........................................................ . .. 1,49j,S()� 19 
From which deduct e xpenditures f or tbe year 1873.............. .. 691.178 98 

Balance January 1, 1874 ........................................ $806,124 21 
----�-------.� . . � ... �-----------

A NEW Bunsen gas burner has been rec.mtly invented, 
which gives a heat of about 3,000° Fah. A furnace of thirty 
burners generates steam enough to run an engine of one and 
a half horse power. 

© 1874 SCIENTIFIC AMERICAN, INC



1 1 4 

T HE ENGLISH TELEGRAPHS. 

The apparatus employed upon the English lines embraces 
almost every form which has ever been practically used, but 
the bulk of the traffic is performed with the Morse ink wri. 
ters, the greater part of which are worked in connection with 
the double current key and Siemens' polarized relay. The 
speed of these instruments depends mainly upon the skill 
of the operators who work them, being generally about the 
same as that of the Morse recording apparatus employed 
upon our own lines. The speed of the Bright's bell appara. 

tus is about the same as that of the Morse sounder , depend ­

ing, l ike the latter, upon the skill and experience of the ope­
rators. "I timed the operator at Edinburgh," says a corres· 
pondent of the Journal of tlte Telegraph, " and found him 
receiving by the bells at the rate of 32 words per minute . " 
:'. The Hughes type printing instruments are only used to a 
limited extent in England, and the speed attaine d  is not 
much in excess of the Morse sounder. The instruments are 
carried by weights, and the type wheels make about 120 ·re· 
volutions per minute, or a little more than half the speed of 
the Phelps , combination instrument. 

FIG. 1 .  
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Wheatstone's automatic instruments are employed upon 
33 message circuits, varying in length from 159 to 515 miles 
each, and upon Rix new circuits ,  varying in length from 166 
to 475 miles each, making a total of about 11 ,000 miles. 

The speed of these instruments varies from 38 words per 
minute upon the London and Cork circuit, to 120 words per 
minute upon the London and Liverpool circuit. The average 
speed of the apparatus is about 70 words per minute, or 
about twice as fast as the speed of a first class sound ope­
rator. The time occupied in the preparation of the messa· 
ges for transmission depends somewhat upon the skill of the 
operator, but an expert clerk will easily prepare them at the 
rate of 2.5 words per minute. The automatic system, as 
compared with the Morse, requires rather more than double 
the number of clerks to do a given 
,;mount of business, and , therefore, 
for distances less than 200 miles, it 
is cheaper to put up additional wires 
than to make use of it. 

The automatic system finds its 
most appreciative use in forwarding 
press messages, which are transmit · 
ted over several circuits in succes· 
sion with' only one preparation . 

FIG, 2. 

The sil'gle needle instrument, of 
which there are over three thousand 
employed on the English lines, is one 
of the simplest forms of telegraph 
apparatus in use, being simply a com· 
bination of a vertical galvanometer / l l ll l j l l l )--
or galvanoscope, and a current-reo 
versing key. 

Fig. 1 represents the exterior of the instrument. In 
the center of the face is suspended the index or pointer, at· 
tached to the magnet, which can deflect only a short distance 
to the right or left of its zero, on account of the stops. The 
alphabet is formed by movements of the needle or pointer 
to the right or left. A turn of the top point of the needle 
1 0  the left indicates a dot, a turn to the right a dash. Thus 
A is !Lade by a movement to the left and one to the right ; 
H by four movements to the left. 

The interior of the apparatus consists of two helices of 
fine silk·covered copper wire, in the middle of which is su� ·  
pended a sUlall magnetic needle, having at  the end of  its axis 
a pointer, seen on the outside face of the instrument. There 
is also a current, c1Janging key, the two knobs of which pro· 
trude through the front of the instrument near the base. 
The key is represented in Fig. 2. L and E are two levers 
connected respectively with the line and with earth. When 
they are not depressed, they both press against the upper 
bar, C, which is connected with the positive pole of the bat­
tery. Either lever can be depressed so as to come in contact 
with the bar, Z, which is connected with the netiative pole of 
the battery . If L is depressed, a negative current flows into 
the line ; and if E is depressed, a positive current flows into 
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the line. The receiving instrument at the other end of the 
line is so constructed that the depression of the left hand key 
causes a deflection of the pointer to the left ; a depression of 
the right hand key, a deflection to the right . The needle, S 

N, and pointer, a b, are shown in Fig. 3. 

FIG. 3. 

The alphabet used in England contains precisely the same 
combination A as the Morse alphabet, but differently ex· 
pressed . 

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

T HE HEBERLEIN BRAKE. 

Herr Von Heberlein, Locomotive Superintendent of the 
Royal Bavarian States Railway, has recently invented a 
novel railway brake which, it seems, is eliciting considerable 
attention on the continent. The device, which we find de·  
scribed in the Engineer, is not a continuous brake, though 

it may be fitted to every vehicle in the train. The 
inventor prefers to divide the train into sections, in· 
cluding one brake car in each, and the operator in 
this car 'can apply the brake to his own coach, and 
to one �r more others in connection with it. 

The brakes are applied to the wheels 
by the agency of a friction pulley which 
engages with a friction wheel on one of 
the a'i:les of the eng ine or of the brake 
car above noted. The revolution of this 
friction wheel winds up a flat link chain, 
like that of a watch, and this, pulling on 
a set of rods und'lr the carriages, ap' 
plies the blocks to the wheels. The pul­
ley is of iron, but the friction wheel on 
the axle is built up of wooden segments, 
with grain radiating , and jammed be­
tween two plates set up tight with 
screws and nuts. The wheels of the 
brake car are not intended to stop run· 
ning. The friction wheel instantly re­
volves , and its friction against the iron 
pulley supplies the force which applies 
the brake. 

The mode of throwing the apparatus 
into action is exceedingly simple.  A 
line ex tends over the roofs of the seats 
from end to end of the train. By pull. 

ing this cord , a detent is thrown out of gear, and 
the friction pulley, which is hung on a weighted 

bell crank lever, is suffered to fall into contact with the fric. 
tion wheel on the axle, and the blake is applied as soon as 
the train has run far enough to wind up the slack of the 
chain. The cord is kept taut, so that in case a car run from 
the tra�k or become detached, a strain is brought upon the 
line and the brakes instantly applied. Similarly also the 
same effect can be produced by any of the employees about 
the train, as readily as they can now pull the ordinary b'J11 
cord. 

The Engineer says that, on trials with the invention on an 
English railway, no jar was apparent on the application of 
the brake, which was fitted to the two curs at each end of a 
train of five. On the first test all the brakes were appl ied, 
both to the engine and train, up an incline of 1 in 123, and 
round a curve, speed about 35 miles per hour ; train stopped 
in 135 yards, and in 19 seconds . Another case is given on 
the Royal Hanoverian Railway, with a train weighing 76 
tuns, with 17 axles, to eight of which the Heberlein appara· 
tus was applied , when the train, traveling 35 miles per hour, 
was stopped on a down grade of 1 in 64 in 25 seconds. 

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

SOUTH AFRICAN WON DERS-EXPLOSIVE DIAMONDS AND 
TURTLES WITH TEE TH. 

Diamonds liable to explode spontaneously , and turtles pro , 
vided with canine teeth, are two natural marvels indigenous 
to the fields of Southern Africa. The former are found at 
the present time, the latter existed ages ago, and arc receJg­
nized by their fossil remains which have been discovt-red in 
the same deposits with the gems. One of these disintegra. 
ting diamonds is represented in our first engraving in its na· 
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};XPLOSIVE DIAMOND, IN ITS NATIVE SANDSTONE. 

tural size. It is a rounded octahedron, imbedded in a con. 
glomeration of fine grained sandstone. Some idea may be 
gained of the richness of the South African beds from the 
fact, it id stated, that more than three thousand diamonds 
have been found during the past eight months. The mines 
are of two distinct kinds ; the first, called " dry," are located 
in the centers of plains,  and consist of layers of rock, in 
which the precious stones are mingled with garnets, pyrites , 
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etc , the others, termed " river mines," are established on 
the beds or banks of water courses, and the diamonds in  
these are mixed with agates, emeralds, and chalcedony. In  
both, however, the gems are rarely found other than in a 
fragmentary state, and this is ascribed to the strange pecu. 
liarity of the finest and largest stones in suddenly disinte· 
grating or exploding. Ordinarily rupture takes place during 
the first week after the diamond is brought to light, but 
cases are known where it has occurred three months subse· 
quently. It is said that covering the stone with tallow will 
prevent the trouble ; but of course, if the grease has to reo 
main permanently upon the diamend to preserve it, its value 
is destroyed. 

Although the geological age of the African diamond fields 
has not been absolutely fixed, it is generally believed that 
they date from the triassic epoch. In the stl'ata are found 
the remains of crocodiles, denosaurians, labyrinthodontes , 
and other monsters of antiquity, but the most interesting 
and curious are those referred to in the beginning of this ar­
ticle . The skull, from which our engraving was made, 
strongly resembles that of the turtle, but it has two long 
tusks analogous to those of the walrus. P rofessor Richard 
O wens, who has profoundly studied this remarkable fossil, 
believes that the animals, or dicynodontes (the name is <ie· 
rived from the Greek, and mee.ns literally two dog's teeth), 
were, when living, oviparous, cold blooded, and yet with pul.  

]'OSSIL SKULL m' A T URTLE W I T H  TEETH. 

monary respiration : and he also recognises peculiarities 
which ally them closely to the lizard family . Huxley is of 
opinion that they wer ,) provided with long tails . The pe­
culiar genus to which the reptile, the remains of which our 
engraving represe.nts, belongs is termed ptyclwgnatus, and 
the species, depressuR. The bones are not perfectly preserved, 
and were found in hard sandstone of fine grain and greenish 
color. In the lower j aw two cavities are noticeable, resem· 
bling incisive alveolre which may be really rudimentary teeth. 

The characteristics of the animal are remarkable from the 
fact that they seem borrowed from those of creatures most 
widely separated in Nature. As a whole, the bones indicate 
a reptile between the lizard and tortoise. That is, the for· 
ward portion of the head resembles that of the former ; and 
the edges of the edentulated jaws, covered during life with 
a bony covering like a beak, relate to the latter. The oblique 
manner of opening the mouth recalls the same peculiarity in 
certain fish. Huxley, on the other hand , asserts that the 
nostrils and various points in the osteology are those of 
birdb. The tusks are more analogous to the teeth of mam· 
mifer�, while the sutures of the IIkull resemble those of the 
IA.tter, and are never met with in the case of rep tiles . 

------------•• H • • � • •• ------------

Sunday Science. 

There exists in Switzerland a " Society for the Observance 
of the Repose of Sunday" (literatim), and this body invites 
the views of the world generally on the subject of resting on 
the Sabbath, considered from a hygien ic point of view. A 
prize of two hundred dollars is offered to the author of the 
best essay on the question . The points requiring especial 
di8cussion are : (1) The favorable effects of rest on Sunday on 
people of various ages, and their influence on the family and 
the nation. (2) Diseases which may be engendered or in ­
creased by continuous work in persons who, by the nature 
of their calling, are deprived of this weekly recreation, a�, 
fer instance, railroad emplcyees , journal ists, telegraph oper. 
ators, bakers, etc. (3) Practical results drawn from the 
observation of cited facts. The essays must be written in 
French or German, and sent in, before September 30th next, 
to the President of the above , named society, at Geneva, 
S witzerland . 

--------------.� . •.  �.�.�-----------
THE NEW AUSTRIAN ATHENJEUM.--An institution deR 

tined to survive the Vienna Exposition, and at the same 
time to sene as a memorial of that event, is the Austrian 
Athemeum, an establishment founded in the interest and for 
the instruction of mechanics and working men, and con· 
structed after the plan of the Con8ervatoire des A rts et Me­
tiers, in Paris. Large numbers of articles left by exhibitors 
at the Exposition have been transported thither, together 
with a quantity of models and other instructive apparatus , 
and a library of 3,412 volumes . 

--------------.� .. � . .. -------------
MORE valuable and practical information is furnished to 

the readers of the SCIENTIFIC AMERICAN, through the cor­
respondence columns of this paper, than can be obtained 
from any other source . 
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T HE SIAMESE TWINS. of teeth ; the features developed a satanic grin, and the jaws tracted some attention by literary efforts as early as 1863, it 
was not until 1865 that he definitely adopted the profession 
in which he is now universally aGmitted to be one of the 
ablest masters. To his celebrated controver�y with the En­
glish Astronomer Royal, regarding the proper method of ob­
serving the coming transit of Venus, end in!',' in the virtual 
defeat of the latter, and the subsequent corroboration of 
Professor Proctor's views by the first American, Hussian, and 

The autopsy on the bodies of the Siamese twins bas, at rose and fell as the steam crowded the passage8 ;  and the 
last, been consented to by the relatives , and the remains have ears par�icipated in the general movement, giving to the 
been transported to Philadelphia. A commission . consisting head an excited and animated appearance. The man who 
of Drs. Pancoast, Allen, and Andrews, recently visited the was holding the head gazed upon it a moment with dilated 
place of residence of the twins, and, after considerable per· eyes , colorless cheeks, knocking knees and protruding 
suasion, succeeded in overcoming the Rcruples of tbe two tongue ; then, suddenly losing all interest in the perform­
families. The bodies, which had been deposit(d in cases ance, he emigrated . As for the inventor, his success ex­
packed with charcoal, were removed from German astronomers, we have already 
thE>ir temporary sepulcher and carefully ex­
amined. Sligbt change had taken place in 
their appearance ; but as the rapid setting­
in of decomposition was feared, the physi­
cians decided to p08tpone operations until 
the remains could be taken to Philadel­
phia, where every f,].cility for a thorough 
investigation would be at hand. A num­
ber of photographic views were according. 
ly taken, after which a partial embalment 
was completed, when tbe bodies were 
packed into an airtight tin chest and for­
warded to their destination. At thEl time 
of writing the dissection has not been com­
pleted, and public curiosity, now fully 
aroused regarding the matter, will look 
with much interest for the for t.hcoming re­
port. The main question to be decided 
will be settled fiS soon as the knife severs 
t he connecting ligature Opinion now in­
clines principally to the belief that the 
strange band contains a large artery and 
llIany Yeins, w hicb made the circulation in 
both bodies identical. ThiR was the view 
held by many pminent British surgeons, 
Sir Benjamin Brodie among the numbe),', 
and appears to be substantiated by the fact 
of a compression of the ligature causing 
the fainting of the weaker brother. On 
the oth�r fide is no less an authority than 
�(.}�ton , the great French surgeon, who al­
ways maintained that separation could be 
fafely effected ,  while the family physicians 
of the twins consider that the circulation 
in (>ither body was entirely independent 
from that. in the other. The post mortem, 
in deciding th is iI:teresting point, will also 
necessarily determine whether Eng died 
from the shock due to the realization of his 
brother's death, or from a cessation of the 
flow of his blood. 

The illustration which we give herewitk 
conveys an excellent idea of the appear­
ance of these remarkable people. They 
were of decidedly ugly faces-our picture 
rather flatters them-and were far from 
amie.ble in temperament. Eng was the 
smaller, and generally stood in the peculiar position repre­
sented, bent somewhat backward. The details of their early 
history are somewhat meager. It is said they belonged to a 
low order of peasantry, and were born in Siam in 1811 .  
Captain Abel Coffin, of Newburyport, Mass. , foun� them in 
the city of Meklong, and bought them from their mother. 
In 1850 Barnum brought them befc>re the world, since which 
time they have been exhibited throughout this country and 
Europe. Their subsequent history we have already sketched 
in a previous notice of their death. 

______________ .�'., �'4.�-----------
How to Keep a Situation. 

An observing correspondent in the We8tern Rural gives 
the following hints on the above subject : 
Be ready to throw in an odd half hour or an hour's time 

when it will be an accommodation, and don't seem to make a 
merit of it. Do it heartily. Though not a word be said, your 
employer will make a note of it. Make yourself indispensa­
ble to him, and he will lose many of the opposite kind be­
fore he will part with you. 
Those young men who watch the clock to see the very 

second their working hour is up-who leave, no matter what 
state the work may be in, at precisely the instant-who 
calculate the extra amount they can slight their work, and 
yet not get reproved-who are lavi�h of their employer's 
goods-will always be the first to receive notice, when times 
are dull, that their services are no longer required. 

• ' . �'4.� __________ _ 

The Teleplton. 

This instrument,popularly known as the " steam jackass ," 
is the invention of a farmer in Illinois. This gentleman 
was the owner of a mule possessed of unusual ability for 
producing sweet sounds, it having been ascertain en that his 
voice could be heard over a circle of eight miles diame ter. 
The mule was killed, and the inventor severed' the head 
from. the body. The head was then carefully preserved 
from decay, and the inner organs were covered with a sub· 
�tance that was impervious to steam. We are indebted to 
the Brooklyn:Eagle for a description of the first trial of the 
invention 

" A  short piece of rubber hose was attached to the wind­
pipe and connected with a steam boiler. It was a moment 
of agony to the inventor, as he placed the head in the hands 
of an assistant and slowly pulled the valve open, a moment 
of thrilling interest ; as the steam was turned on, it passed 
into the windpipe, expelling the air and producing a sigh 
followed by a grean, a snort, a chuckle, then a violent 
coughing and sneezing. As a full head of steam was turned 
on, the most fe:uful noise, the most fright.ful guffaw, the 
most vociferoul! bray, that ever assailed mortal ears wall pro. 

�uced, The li�! were contra.cted, di!cloeing II; terrible e.rray 

THE SIAMESE TWINS. 

found occasion to allude ; and with his pub. 
lished works, the clearest popular expoei 
tions of modern knowledge regarding the 
constitution of the celestial bodies ntant, 
we presume our readers to be already fa­
miliar. His books are a remarkable com 
bination of lucid and vigorous expreE�ion 
with scientific accuracy ; and while never 
superficial, their subjects are treated . even 
when most abstract and uninviting, in a 
semi· imaginative manner, which lends to 
them a charming fresbness and interest. 
Professor Proctor's mOft recent work is 

a collection of essays on topics more of a 
general than of a purely scientific intere8t. 
Lack of space at present at our disposal 
prevents our here alluding to the " Border 
Land of Science " in such detail as we 
could wisb , and hence we reserve its re­
view for a more fitting opportunity. We 
may remark, however, tbat the author un. 
dertakes, in its pages, voyages to the snn 
and to Saturn , tells about life in Mars, and 
(wen ventures into the sbadowy realms of 
ghosts, only. however, to demolish those 
vagaries of the brain, by the bright light of 
Ecientific investigation and logical deduc­
t ions of cause and effect. 
Professor Proctor is of genial and plea­

f ant appearance, and is a fluent. and ready 
speaker. His lectures are excellent even ;s 
literary efforts ; and although in some in ­
stances technically above the ordinary �ci ­
entific discourse as usually adapted to the 
comprehension of a general audience, they 
nevertheless are so agreeably delivered and 
so brilliantly illustrated, that the intere�t 
of his hearers is kept cor;stantly alive from 
beginning to close. An artist contributes 
a sketch as he appears upon the plat form. 

.. - .. 

To Destroy Insect",. 

Hot alum water is a recent Buggestion as 
an in secticide. It will d�Btroy red and 
black ants, cockroaches, spiders, chinbl 
bugs, and all the crawling pests which in­
fest our houses. Take two pounds of alum 

ceeded his most sanguine expectations. For an instant he I and dissolve it in three or four quarts of boiling water ; let 
contemplated the head, his countenance working with every it stand on the fire until the alum disappears ; then apply it 
manifestation of intense delight ; then he, too, started, pro- with a brush, while nearly boiling hot, to e'\'ery jolnt and 
bably to learn the greatest distance to which that voice would crevice in your closets, bedsteads, pantry shelves, and the 
penetrate. " like. Brush tbe crevices in tbe floor of the skirting or 

-------------.�, . ,  • mop boards, if you suspect that they harbor vermin. If, in 
PROFESSOR R. A. PROCT OR. whitewashing a ceiling, plenty of alum is added to the lime, 

There are few instances on record of a man attaining so it will also serve to keep insects at a distance. Cockroaches 
dist.inguished and, withal , so well earned a reputation, in so will flee the paint which has been wa�hed in cool alum water. 

short a period of time, as that of the eminent astronomer 
who has recently delighted the public of this city with his 
admirable lectures on the wonders of the heavens. Profes­
sor Proctor is now in the thirty. seventh year of his age ; and 
although hI!! gained hC Tl0rl'l in his .. .!)negiate:couree, !lnd at-

Su�ar barrels and boxes can be freed from ants by drawing a 
wide chalk mark just round the edge of the top of them. 
The mark must be unbroken or they will creep over it, but 
a continuous chalk line half an inch in width will set their 
depredations Il.t nought. Powdered alum or borax will keep 
the chintz bug at a respectable distance, and travelers should 
always carry a package of it in their hand bpgs, to scatter 
over and under their pillows, in places where they ha'\'e rea­
son to suspect the presence of �ucb bedfellows. 

- - -
The Taylor Steam and Hydraulic Cotton Pres!!. 

About a year ago, we illustrated an improved form of 
steam and hydrostatic cotton press, the invention of Mr. 
John F. Taylor, of the Phrenix Iron Works, Charles >,on, 
S. C. , and in the accompanying description , page 15, volume 
XXVIII, the reader will find a full explanation of its work­
ing. The power is transmitted to the oil, water, or othpr 
liquid in the press from the pistons of two steam cylinders, 
which act upon the plate alternately, one imparting the ini ­
tial and the other the finishing pressure. The latter is 
operated by live steam from the boiler, and the former is 
actuated by the ex1.aust. The steam is thus used twice 
over, on the compound principle, thus effecting no inconsid­
erable saving of fuel. 
One of these machines has recently been erected in the 

warehouse of Mr. E. C. Pentz, foot of- West 11th street, in 
this city, where it is now in operation re-pressing cotton for 
shipment. The motion of the apparatus i s  uniform and en­
tirely free from jar, and its capabilities are stated as extend­
ing to the pressing of 100 bales of cottton per hour. The 
inventor submits testimonials to the effect that 700 bales 
have been pressed in a working day of ten hours. The 
power of tbe machine is 2,006,400 lbs. under 80 lbs. of steam. 
A continuous and steady pressure, we understand the in­
ventor to assert,is maintained so long as steam is kept up in 
the boiler. The construction is strong and simple. and there 
appears to be a notable absence of pumps, valves, and other 
portions liable to be quickly worn out. 

-------------.� ,.�, .. �-----------

THE sand bla.at is said to work well in cleaning the walh .. 
of iron and stone building!! . 
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Geo�raphlcal Progre •• In 1 8 '7 3 .  
Judge Daly, i n  a n  able address before the American Geo­

graphical Society in this city, of which he is the President, 
recently reviewed the progress of explorations and other 
efforts toward increasing our geographical kno wledge, made 
during the year j ust ended. The lecture was an exhaustive 
review of the whole subj ect and a summing up of the results 
obtained. The utility of geographical societies as organized 
means of promoting geographical discovery, as well as the 
necessity for their existence, is proved from the fact that 
there is yet one seventeenth part of the globe of which we 
know nothing except by conj ecture. 

The region wLich s urrounds the south pole, the antartic, 
covers an area of 7,000,000 of square miles. The arctic 
measures nearly 3,000,000. The unexplored portion of 
Africa may be put down at least as 1 ,000,000. The unknown 
part of Australia is certainly more than two third s of that 
amount ; and in this connection, attention may be drawn to 
the great islands of the East Indian Archipelago, stretching 
from the northeast cornel' of Asia to New Zealand, occupy­
ing the most favored part of the earth, and which have in 
extent the magnitude of a continent. One of this great 
group, Borneo, is considered the second largest island on 
the globe. A strip along the coast of about 100 miles deep 
represents what we kno w of it ; the interior and larger por­
tion remains unknown. So also of Papua or New Guinea, 
which is as large and may even be larger than Borneo. Su­
matra is 1 , 000 miles in length, and Celebes and Luzon are 
inferior only to Sumatra ; and there are in ad dition n umer ­
o us islands of considerable size, some as large as Ceylon , 
and thousands of minute_islands, many auo unding in spicell 
and mineral o res_ 

Regarding recent 

ARCHA;;QLOGICAT, DISCOVERIES. 

the speaker stated that late excavations made in Rome hav� 
revealed that the ancient city, before the Republic, in the· 
time of the kings, was large and strongly fortified, and must 
have contained an immense population. This is contrary to 
the impressions of modern historical critics. The founds. 
tions of the ancient city have been laid open, which consist 
of enormous works, many of which were great tanks and 
wells.  The foundations are constructed of oblong blocks of 
tufa, put together without mortar, the style of building 
jping the same as found in the ruins of Etrurian cities. 

Dr_ H. Schlieman terminated his excavations upon the 
supposed site of Troy last summer. He thinks that he has 
discovered Skaean gate, Priam's palace, and the great wall 
described by Homer. He writes of his discovery of a great 
wooden box containing j ewels, preci ous stones, ornaments, 
and arms, snch as battle a�es, �hields,  and an immense goo­
let of pure gold, with two handles and two mouths, which 
box , he says, has disappeared. In the island of Delos a 
whole temple has been laid bare and the ruins of a whole 
citv d iscovered , and /Ldditional excavations, attended with 
im�ortant il iscoveries, have bQen made 

·
in Pompeii. 

A stone has been found on a farm in Parahyba in Bra�il 
containing an inscription, which, upon examination, was 
found to be in Phcenician characters, which would prove 
tha t the Phrenicians had visited America at a very early 
p(: r iod. 

After fully referring to the vario us surveying expeditions 
in Central and South America, 

A SIAN I,XPLORATIONS 

were noted, and it was stated that the Russian campaign 
which culminated in the capture of Khiva has produced 
valuable geographical results. The most important infor­
mation of changes is the addition of the r;ght bank of the 
Oxus to the Russian dominions, embracin� the country north 
of that river, east of the Sea of AraI. Forty thousand slaves 
have been liberated in the conquered territory, and slavery 
has been abolished for ever. 

Mr. Jacob Halevy has explored the southern part of the 
Arabian Peninsula, through the interior of Yemen, a coun­
try little known and where traveling is perilous. His j 'mr­
ney extended from Hodegeda, on the Red Sea, in a norther­
ly direction , through the Wadi Flabouna, 18° 55' north lati­
tude. 

In this part of the cou ntry he found many Sabman inscrip­
tions, and saw the sourCll of the River Kharid, which runs 
toward the i ntf'rior of Arabia and disappears, after fertiliz · 
in!! the numerous oases of the Djaouf. He believes this to 
be the river which is alluded to in a passage of Strabo as 
having been crossed by a Roman army, Aelius Gallus ,  be­
fore entering the c')untry of the Sabceans. Innumerable 
ruins in a crumbling c:onditi on, he says, cover the soil on 
the banks of the Kharid and its affluent, the Medheb_ 

THE ANCIENT JERUSALEM. 

Concerning the ex:plorations in Jerusalem, the speaker 
said : 

The details of this work, which occupied nearly three 
years, are too numerous to enter upon ; shafts were sunk 
below the present city in various places to a considerable 
depth, and discoveries were made of extensive subterranean 
passages and galleries, winding aqueducts and canals which 
were cut in the solid rock, chambers, drains, sewers, wells, 
and tanks. A stream of running water was found, showing 
that fountains exi st far below the sur face, and are still run­
ning, a cil cumstance of interest, as there is now a dearth of 
water in Jerusalem. Inscriptions in the Phrenician charac­
ters in red paint were found upon wall s, and many objects 
of interest were gathered, such as lamps, pottery, weights, 
seals, gems, and sepul chral chests , some of them very beau­
tiful, containing human remains. An attempt was made to 
determine the exact posi tion of parts of the Temple and the 

J titutifit �mtritJu. 
site of Solomon's palace ; but while the investigations have 
had the effect of disturbing many of the previous theories as 
to the precise locality of places, they have not been suffi · 
ciently certain to remove doubts, or dispense with further 
inquiry. 

THE PENINSULA OF SINAI 

bas been surveyed by Professor Palmer and Dr. Drake, 
and they conclude the locality to be the scene of the events 
Ncorded in the history of the Exod us, and its examination 
has certainly furnished a remarkable corroboration of the 
truthflilness and accuracy of the Biblical history. The coun­
try is extremely wild and rugged , and has one of the most 
complicated systems of drainage in the world. Formerly it 
was well wooded, its mountain sides terraced with gardens ; 
its rushing waters regulated and utilized ; and this.fertility 
lasted until comparatively modern times. Jebel Musa is 
considered to be undoubtedly the Mount whence the Law 
was delivered. 

P ALEBTINE. 

The country lying east of the Jordan and of the Dead Sea 
has been undertaken by the American Palestine Exploration 
Society. It embraces the part of Palestine which is the 
least known, and is in territorial extent three times as great 
as the country surveyed by the English. It abounds in 
ruins, inscriptions and objects of great interest, and its ex­
ploration will undoubtedly throw a great deal of light, not 
only upon Biblical history but upon the former history of 
the whole country lying midway between Ancient Assyria 
and Egypt. 

Lieutenant Steever has spent about five months in ex­
plorations east of the Jordan. He has surveyed about 600 
squ:J:l'e miles,and has prepared a very valuable map. The ex­
plorations were in Edom and Moab. Various sites have been 
satisfactorily identified, and the positions of Moun ts Nebo 
and Pisph cfetermined. The levels of many important spots 
W'el'e talRm, a numbeJ' of ruins in Moab examined, and in­
t'ereetlq i'J1l;miptlOJllt copied. 

Al!'1l'l'CAN EXPLORATIONS 

are repJ"eMm.ted to be les8 fruitful in positive results than 
those of termer )"ears. 

MM. Compeigne and Marehe have undertaken to penetrate 
Equatorial Africa in the vicinity of the Gaboon. Their object 
was to trace the course of the Ogoone and the l!!kes to which 
it is supposed to lead , one of which is reported to be very 
large. The last accounts of Dr. Gandy, the commander of 
the West �tr1�n Livingstone Exposition, are that he left 
San Salvador, the farthest point in the Portuguese domin­
ions, for the country east, which is nearly a blank upon our 
maps. A German expedition, organized by Dr. Bastian and 
the Berlin Geographical Society, left last spring for the ex­
ploration of Loango. 

With a gl ance at the reports of explorin!! expeditions in 
Australasia, J udge Daly concluded his survey with a rf'fer­
ence to the telegraphic event of the year, which he thinks 
has been the completion of a line of telegraph across the 
entire lengih of Australia, from south to north, from Ade­
laide in the south to Port Darwin in the north, a distance of 
2,012 miles.  

The completion of the telegraph across Australia gives 
a line, from Adelaide to Gibraltar, of 12,462 miles, of  which 
9, 146 miles are su bmarine_  The practical result is that 
Australia now receives news three weeks earlier than the 
latest brought by the mail steamers. 

------------- - . -- --.- � " -----.-

Air Polson and It,':Remedy. 

To the Editor of the Scient�fk American : 

The effects of fresh air upon the human system are well 
known to be rene wed strength, increased vital force, and 
hightened complexion ; while the fetid atmosphere of close 
rooms produces pallor, weakness, and diminution of the 
mental capacity. It is remarkable that the same body, air, 
should have such diametrically opposite effects under but 

slightly alt�red cond itions .  
After the discovery, in the last century, of the composition 

of atmospheric air-which is about one fifth oxygen and 
four fifths nitrogen-it was ignorantly believed to be tile 
absorption of oxygen by breathing , and consequent relative 
increase of nitrogen , that made the air of crowd ed rooms 
noxious ; but analysis abolishf'd this idea, and pl Oved that 
the relative proportions of the two gases are always the 
same. The oxidation of the CArbon supplied by 0�1I food 
causes the gas exhaled from the human frame to be largely 
composed of carbonic acid ; but the chief impurities of the 
air, which cause decay and putrefaction of organic matter, 
are tht living vibrios,  which multiply so rapidly that, were 
it not for the eternal compensation of natural forces, they 
would soon suffocate all other life off th e earth. 'Their fell 
enemy is ozone, which is oxygen in a negatively electric 
state, and exists in our atmosphere in a proportion varying 
from one ten-thousandth to one one-hundred-thousandth. 
Ozone is generated by lightning flashes, which have been 
truly said, from time immemorial, to clear the air. The 
evaporation of saline solutions also disengages ozone, which 
is always found in increased proportion on and near the sea. 
Being more dense, and one and a half times more heavy, 
than oxygen, it desceDds to the earth, from which the vib­
rios ascend.  It has also a strong phosphoric smell,  and has 
the important property of combining with all bodies, except 
gold, platinum, and water. This property is its great 
weapon in the destruction of the vib";'. '3 .  

The open air is the space in which o;>;one contin ually rules, 
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while the vibrios have the supremacy i n  close a n d  fetid 
places where ozone is very seldom or never recognized . 
Every breath we take in such places begins to poison and to 
weaken o u r  svstem , while every breath in the open air neu-
tralizes poiso�ous agents and renews strength. D. 

---------.� . •.  �.�.----------
The A borlglnal Alllerlcan ...  

To the Editor of the Scientific .AmeNcan : 

There is, I think, abundant evidence that the osseous 
structure of the mound-building aboriginal peoples differell , 
to some extent, from that of all the present inhabitants of 
the globe, after making due allowance for individual pecul­
iarities. 

In my researches in this country, which was at one period 
densely populated by the mound builders,  I have never seen 
anything resembling the short, strong bone running from 
the sixth cervical vertebra to tbe scapula, mentioned by Mr. 
R. K. SloBson , on page 244 of you r  volume XXVIII. , and am 
inclined to look upon such a bone (if found) as a lU8us nat­
Ul'W ; but I have found several bones that I am unable to 
classify or pronounce upon, among which are the submaxil­
laries, of which I wrote you some time since. 

I have a genuine mound builder' s skull, which, although 
somewhat decayed,  is a marvel 1.0 all who behold it and 
contrast it with what we know of modern man. There are 
marks on the skull caused by the copper ornaments with 
which this once noted character (for such he undoubtedly 
was) was buried. The man who stood under that skull was 
probably a stranger to diseasc, and knew no such thing as 
fear. A rifle ball would hardly fracture or enter his head, 
if  it were to strike it in any way but perpendicularly. There 
is a peculiar formation where the muscles of the neck were 
attached, such as none of us ever saw before . This skull is 
an object of deep interest, and most especially would I call 
the attention of all phrenologists to a specimen so rare. 
The eoppel' crown, with which his head was discolored,  was 
so far decomposed that I was unable to save it. 

Yellowbird, O. S. L. N. FOOTE, M. D. 
--------------.� .•. �.�.-------------

Glul' as a Heall n� Kellledy. 

To the Editor of the &ient�fic American : 

For the last t welve or fourteen years I have been em. 
ployed in  a shop where there are over three hundred men at 
work ; and , as is the case in all shops of this kind, bardly a 
day passes but one or more of us cut or bruise our limbs. 
At first there were but few that found their way to my de­
partment to have their wounds bound .u p ; but after a while,  
it became generally known that a rag glued on a flesh wound 
was not only It speedy curative, but a form idable protection 
against further inj ury. I was Boon obl iged to keep a supply 
of rags on hand, to be ready for any emergency_ I will here 
cite one among many of the CRaeB cured with glue. 

A man was running a boring machine, with an inch and a 
q uarter auger attached ;  by some mean s,  the sleeve of his 
shirt caught i n  the auger, bringing his wrist in contact with 
the bit, tearing the fle sh among the mu scles in a frightful 
manner. lIe was conducted to my department lthe pattern 
shop), and I washed the woun d  in warm water, and glued 
around ij a cloth, which, when dry, shrunk into a rotlndpd 
shape,  holding the wound tight and firm. Once or tw ice a 
week, for three or four weeks, I dressed the wound afresh . 
and it was well .  The man never lost an hour's time in  
con sequen ce . The truth o f  this statement hundreds cau 

testify to. T u�e, of co urse , the best qual ity of gl ue_ 
Racine, ·Wis.  J .  A .  FIELD. 

'I'lte Hartford Stealll BoUer I n  .. pection a n d  

I nsu rance Compa n y .  

This company's report for 1873 has Tecently been received. 
It is an unusually interesting and important paper, and the 
brief summary that we give belo·w do�s hut scant j ustice to 
its merits. 

Inspection s in 1 tl73 : l ntern a l ,  tl,i'11 1 ;  external, 23,312-

total, 31 ,823. 
Defects disco\-el'ed : Furnaces out of shape, 599 ; cases of 

fracture, 1 ,008 ; burned plates, 682 ; bl istered plates, 1 ,737 ; 
ca�es of de posit. of sediment , 2,26:1 ; cases of incrustation and 
�cale,  '2 , l tlO ; external rorrosion, 818 ; internal corrosion, 333 ; 

internal groO\-ing, 206 ; defective water gages,  561 ; defective 
blow -ont appal'atus, 2;;3 ; defective or overloaded safety 
valves, 321 ; de fective pressure gages, 1 ,470 ; boilers without 
gages,  682 ; cases of deficiency of water, 113 ; cases of loose 
aud broken braces and �tays,  nnd insufficient bracing, 465-
total , 18,8{i6. 

Boilers condemned in 1 873 . 178. 
Boiler explosions in th e United 8tates in 1tl73, 88 ; number 

of  ptWFOns killed, 1 :19 ; number of persons wounded, 164. 
( 'ases (;f d i Atortion and fracture of fnrnace sheets occur 

from low water, deposits of sediment, and a cold water feed. 
It is eC'onomy to heat the feed water, because it both saves 
fuel and prevents wear and tear_ Sheets are liable to be 
frac�ured, if boilers are blown do wn when heated. Blisters 
in plates occur from the use of iron which is not homogene­
ous_ Blisters should be cut off ; and i f  the thickness of the 
plates i s  mueh reduced, patches should be put on. TIl e de­
posit of sediment gives the most trou"ole to stearn users. 
vVhen thE' feed water contains carbonate of l ime, it will be 
deposited in a h ard ma�s, if the boiler is  blown down w h en 
hot ; but it can be washed out, if the boiler is first allowed to 
cooL Grease in the boilers seems to combine with the car­
bonate of lime, and sink down upon tho plates, keeping the 
water from them and causing overheating and burning. 
Feed water heaters, with separating plates or chambers, 
seem to work well when the water holds solid substances in 
solution. The deposits of sulphate of lime are the mos 
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troublesome. Potatoes and �lippery elm seem to prevent 
and remove scale in many ca�es. Substances containing 
tannic acid also seem serviceable with some kinds of water. 
There sbould be frequent blowing off when these solvents are 
used. Crude petroleum seems to prevent scale when the 
water is principally impregnated with sulphate o! lime, bu� 
is not recommended where the carbonate of lime is the prin. 

cipal foreign ingreaient. 
External corrosion is freq nently caused by the exposure of 

boilers to the weather, and by leakage and dripping. It is a 
bad practice to put ashes on top of tbe boiler, wood ashes 
being the m ost liable to produce corrosion . Coatings of felt 
or calcined plaster can be used with benefit . Ashes are fre· 

quently allowed to accumulate in the ash pits of boilers, and, 
becoming wet, produce corrosion. 

Internal corrosion i s  cauRed by scale, or by acid in the 
water. If the latter occasious the trouble, tbe surest remedy 
will be to abandoa the water and get a supply from another 
source. The dyes discharged from factories into streams 
frequently render the water unfit for use in boilers. This 
diffi�ulty can sometimfls be remedied by neutralizing the 

acid by the use of �oda or soda ash. It shou ld be remarked, 

ho wever, that a� l the solvents and neutralizers mentioned 

above sho uld be uRed with great calltion , as their indiscrimi­

nate appl ication is frequently prod uctive of more harm than 
good. 

" 

Internal groovin g  or " hanneling probably arises froUl une · 

qual expansion and contraction , in connection with the use 
of impure feed water. Glass gages are sometimes stopped 
up by a mixture of grease with the impurities of the water. 
Th,) lever �afety valve is most commonly used, and, under 
the care of a competent and reliable man, is all that is 

needed. It should . if possihle, be so arranged that it cannot 

be tampered with. It should be raised every day, in order 
to prevent corrosion and sticking to the seat. Pressure 

gages should be tested every few montbs . The hight of the 
watel" in n. boi ler should always be ascertained before start­
ing the fire. It' i s  not unusual to look after the fire first and 
the water afterward ; and in many cases, boilers have been 
nearly ruined from this cause. 

Many boilers are braced imperfectly, or not at all. Boilers 

are frequently left without examination for months, and the 
bracing becomes defective. Stea,m users take too many 

chance�,  under the advice of boiler makers who are ignorant 

or careless. 
The aboye will be 8uffi" iellt to show that there is no need 

of mysterio us theories to account for boiler explosicns. 

Boilers , with the beHt of care, will wear out, and the process 
is m ach hastened if they are improperly set and badly 
managed . 

The Company employs about 30 inspectors, who inspect 
the boilers under their care quarterly and semi-annually . 

Defects, when discovered , are pointed out ; and unless they 
are repaired , the Company 's liability ceases. 

------� . ... ---------

SCIENTIFIC AND PRACTICAL INFORMATION , 

AJ)U[�TEIL\TroN� J1\ YJ';U,OW AND RED CHROMJ<;�. 

The yellow and rlld chromates of lead, employed as pig­

ment�, frequently contain sulphate of lead. This substance 

is insoluble in strong nitric acid,and in this way it can be de­
tected ; I>ut a neater and more convenient method, proposed 
by Dr, J ulius L!i Wf> , consists in the use of hyposu lphite of 

soda. The finely pulverized pigment is placed in a moder­
ately concentrated, cold solution of pure hyposulphite of 

soda, when the sulphate of lead readily dissolves , leaving 

the chromate unacted upon . After filtering, the filtrate may 

be tested for lead by add ing a solution of the neutr&! chro­

mate of pota�h , when the yellow chromate of lead will be 

precipitated. If it is desired to ascertain the amount of the 
sulphate of lead present, it may be precipitated by sulphur ­

etted hydrogen gas, or by sulphide of ammonium, as sul­
phide 'If lead , which is then p urified and converted into sul­
phate of lead by the use of fuming nitric acid, and weighed. 

Thia method is preferable to the one dep'lnding on the in­
solubility of sulphate of lead in nitric acid, as proposed by 

E .  Duvillier recently, since there might be other insoluble 
ad ulterations pre�ent, as, for example , barytes. 

'l'IIE DETECTION OF BLOOD SPOTS. 

M. Sonnenschein states that tungstate of Boda, strongly 
acidulated with acetic or phosphoric acid, throws down albu­
minoid m"tters from very dilute solut ions . These precipi­

tate8, insol uble in a large excess of water, dissolve in alkalies , 

especially if hot. If defibrinated blood is treated with this 
salt, a red brown precipitate is formed, which becomes cloUy 
on boiling. All the coloring matter is precipitated. To de­
tect blood spots by this means on clothing, the suspected 

portion iA cut off ; and after having been treated with distilled 
water , the filtered solution is precipita ted with the above re­
agent . The precipi tate , washed and treated with ammonia, 

takes a reddish grey col'lr. If phosphoric acid be present, it 
must be carefully washed away before treating the precipi ­
tate with ammonia. 

TilE TELEGRAPH IN CHINA. 

The Great Northern Telegraph ic Company has recently es ­

tabl:shed a line between Woosing and Shanghai. Twenty 
words are sent for a dollar . This is the first successful at­
tempt to introduce the telegraph through the main portion 
of the empire , as previous efforts have been met with vio­
lent opposition from the people, who cut the wires and de­
stroyed the poles. 

Nl'l'RITE OF AMMON I A .  
M. Herthelot has recently succeeded in producing this 

body for the first time in a crystaline state. Nitrite of baryta 
is placed in sulphate of ammonia, The precipitated suI. 

J titutifit �mt1;tau. 
phate of baryta is collected on a filter, leaving the nitrite of 
ammonia in solution in the liquid. The crystalization of 
the latter cannot be obtained by heat, as the eame causes a 
rapid decomposition of the substance ; hence the liquid is 
placed under the receiver of an air pump, with very hygro­
scopic materials. In spite of these precautions , however, and 
although the operation IS conducted at the freezing tempera­
ture, about two thirds of the product become decomposed. 
The balance, however, is pure nitrite of ammonia, crystalized 
in white needles. The body is remarkable for its explosive 
properties ,detonating violently at 165 '2° Fah . ,or by reason of 
a shock, with a force nearly equal to that of nitro .glycerin . 

A CIRCUJ,AR COMPASS NEEDLF;. 
M. E. Duchemer has addressed a not.e to t.he French 

Academy , in which he claims that a circular compass needle 
possesses the following advantages over the usual form : 

1 .  A magnet.ic power, for a given diameter, double that of 
a needle whose length is equal to this diameter . 

2. The existence of two neutral points instead of one, 
which has the effect of maintaining the position of the two 
poles constant ; the magnetism seems to be so energetically 
preserved that even the strongest �parks of a Holtz machine 
do :not cause any displacement of the poles of the magnet . 

3. A more satisfactory means of sUApending the magnet 
when it is well mounted and balanced by a plate of agate ; it  
seems then to move as if placed in a liquid. 

4. An increase in sensibility of the magnet proportional to 
its diameter. 

5. The possibility of neutralizing the magnetism of the 
vessel by means of a second magnetic circle, changing the 
position by an amount calculated beforehand, and thus per­
mitting the compensation of the compass before the sailing 
of the vessel. This idea was suggested by Captain D. 
Venie.-Compte,q Rendus. 

NEW EXPERIMENTi" IN CON VECTION . 
The phenomenon of conyection of heat in a liquid, con ­

sisting in that the superior portion of the mass is always at 
a more elevated temperature than the lower part, can be 
clearly illustrated by the following novel experiments : 

Two glass tanks are placed before a white surface ; one is 
filled with cold and the other with boiling water. A solu­
tion of starch is fresbly prepared in a large test tube, and, by 
the addition of an aqueous sol ution of iodine . colored a deep 
blue. The iiquid is then warmed until this color j ust dis­
appears , care of COUlse being taken not to add an excess of 
iod ine:which would prevent this action ; and tbe tube is then 
plunged into the cold water. The blue color, brought back 
by the cooling, will appear first in the lower portion of the 
tube, and will gradually extend upward , thus proving that 
it is the lower portion of a warmed liquid which first becomes 
sufficiently cooled to cause a return of the tinge . 
In the other tank, containing boiling water, a similar test 

tube, containing a blue liquid obtained by the addition in 
excess of caustic pota�h to a solution of sulphate of copper 
and tartaric acid, to which a little grape sugar is added, is 
placed. The formation of yellow oxide of copper begins at 
the surface of the liquid and descends gradually to the 
lower portions, showing that it is the upper part which first 
attains the temperature necessary to cause the re ·action 
which precipitates the oxide of copper. 

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

The Fireproof Dulldlnl!': Company. 

On January 12, a fire test waR made of the Fireproof Build ­
ing Company's concrete, at their works, corner of Corlears 
and Cherry streets in this city. Helow we give the details, 
which will doubtless be interesting to Qur readers : The 
company had constructed a small house. and a model of a 
mansard roof. '}'he latter waH open at the top, and was 
made with wooden rafters, covered on both sides with the 
concrete blocks, the inner bloCks being" H inches in thickness, 
and the outer ones, 2t inches. The i nner blocks were hollow, 
and the outer solid. A part of the outer covering was slated, 
and a small space was covered with plastic slate roofing, 
which consists of ground slate mixed with a residuum of 
coal tar until it acquires the consistency of common mortar, 
and is then applied with a trowel to a double layer of felting, 
the slate mixture having a thickness of about t of an inch. 
This was arranged so that the edges were not exposed, being 
covered by the common slate. A fire was made both within 
and around this model, and was allowed to burn for 35 min· 
utes. During its continuance, loud explosions occurred, 
caused by the hard finish breaking off from the inside of the 
blocks, the material not having been thoroughly dried. 
When the fire was extinguished, it was found that the ordi­
nary slate had crumbled to a serious extent, while the plas­
tic slate was uninjured . Tllf� concrete blocks were appa­
rently unchanged. 
The next tent was made with the house. This was a small 

building about 8 feet square, and the same hight . It was 
built near the factory chimney, with a flue running into the 
chimney . The walls were 7t inches thick, and an inside wall, 
also 7t inches in thickness, was built on one side, a 1101e be­
ing made in the outer wall on that side, so that a thermo· 
meter could be inserted. The walls were made of solid 
blocks. The roof of the building was composed of wooden 
rafters, covered with solid blocks 4 inches thick, and having 
blocks, 2 inches in thickness, suspended from the bottoms 
of the rafters. The floor was constructed in a similar man­
ner. A large fire was made in thp, house with logs soaked 
in oil, and was allowed to burn for 50 minutes. After tbe 
fire had been burning for 20 minutes, the inner wal l had 
hardly become heated through . The spac'l between the two 
walls was filled with steam after the fire got well under way. 
During this test a large block of concrete with thr. e holes in 
it bad a piece of wood put into one, some paper into the 
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other, and a handful of shavings into the third. The holes 
were then closed with cement, and the block was thrown in­
to the fire, a bucket of oil being also thrown in immediately 
afterwaI"ds. After the fire was extinguished, a workman, 
reaching into the building, chipped away p ieces of the floor 
and cp-iling blocks. The beams were thus exposed, and they 
were found to be damp and scarcely warm to the touch. 
'rhe large block was broken open and its contents were found 
to be in a similar condition. After this  test, the visitors 
were shown a floor, built of these blocks , and weights were 
put upon it to prove its strength . 

The blocks with which the foregOing experiments were 
made are composed of cement, consisting chiefly of the hy ­
draulic lime of Teil , which is said to combine great strength 
with lightneEs . The blocks used for partitions have been 
found capable of resisting a crushing force of 800 pounds 
per square inch , and the weight of these blocks, 4 inches in 
thickneas , is 1 1  pounds per superficial foot. 
We should have stated that the fire was quickly extin ­

guished by water at the conclusion of the tests , and that the 
blocks showed no signs of cracking, under this severe proof. 

Those wh" have carefully perused the foregoing state. 
ments will see that these tests are not conclusive as to the 
fireproof qualities of the material. As a g-eneral rule, build­
ings do not take fire immediately after completion , and be­
fore the cement i� dry . It would be interes 1 ing to see an 
experiment with this concrete after it had been tboroughly 
dri ed . 

--------------.� .. �, .. -------------
THE RIBBON POST. 

The Ribbon Telegraph Post Company, of Manchester, 
England, have recently introduced a ligbt and graceful form 
of iron pole or pillar, con�trllcted as represented in the 
annexed engraving. extracted from Iron. The ribbons are 
made around a mandrel, which is provided on its exterior 
with spiral intersecting grooves. The latter form a recep­
ta�le for t�e ribbons, which are wound on by machinery, 
Without tWIst or strain, and in sucb a manner that tbe grad­
ual decrease of the pole is compensated for. The first series 
is put on from right to left, beginning at the bottom ;  the 
next, in the reverse direction , 
commencing at the top. The 
latter ribbons, of course, over ­
lap , and are, at this stage of 
the operation ,  temporarily se­
cured to those beneath them 
by bolts fitted in holes previ ­
ously punched in both, so as 
to coincide exactly at the points 
of intersection. 

The core of the mandrel is 
then removed , causing it to 
collapse , when the pole is with­
drawn and placed upon a cyl­
indrical bar, ready for the in ­
sertion of . 

the angle iron�. 
These, previously punched , 
are secured by rivets to the 
intersections of the ribbons , 
the temporary fastenings being 
taken out. The cap, the nature 
of which depends necessar ily 
upon the uses to which the pole 
is to be devoted, is t.hen put 
on ; and the base, consisting 
of various forms , strengthened 
with extra hon and inserted, 
for some ) ittle distance, with 
the ribbon and secured to a 
plate which affords IL strong 

support, is added .  
The strength o f  poles thUB 

constructed is said to be very 
great . Two , without angle 
irons, measuring 10 feet by 8 
inches, supported a weight of 
10 tuns without sinkage , de ­
flection . or collap,e. The total 
weight of a telegraph post 31 
fee t long is about 434 pounds. 

On rocky ground, these posts 
can be fastened directly to the 
surface of tbe rock ; no light ­
ning conductor or earth wire is 
required, since the poles are 
themselves conductors ; no ladders are needed ;  they offer 
small resistance to the wind, and are ornamental and dur­
able. It is suggested that they may be advantageously used 
as substitutes for the heavy i l"On pillars or clumsy wooden 
supports frequently employed in the ('.onstruction of con ser. 

vatories , porches , etc. 
. ..... , -----------

THE OIIM. -The term " ohm " ia deTived from the name 
of the celebrated electrician who first ascertained the laws of 
electrical resistance, and is a meas ure of resistance of which 
it is the unit, in the same way as we use the inch or yard ill 
the measure ot length . The " ohm , " as a unit of resistance, 
was adopted by a committee of the British Association ,many 
years ago,and is now the acknowledged standard of resistance 
throughout the world. The ohm represents the resistance 
of about 210 feet of copper , wire No. 16, or galvanized wire 
No. 8, unexposed to disturbing causes and in a temperature 
of 60° Fah. 

------------�. �,�--------------
To pass our time in the study of the sciences has, in all 

ages, been reckoned one of the most dign\fied and happ�' of 
human occupations.-Brouglwm. 
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IMPROVED COT TON WORM DESTROYER. 

The inventor of the device represented in our engraving 
proposes to exterminate c:Jtton worms by ejecting a poison. 
ous liquid over the plants on which they exist. To this end 
he has devised a novel apparatus, mounted on wheels, so 
as to be drawn by horses around the field, which is provided 
with mechanism by which the fluid is distributed in the form 
of a fine spray. 

There is a large tank or reservoir, A, into which the poison 
is placed, and from which it is lifted by the double action 
force pump, B, into the two branches of a pipe, C, on top of 
the tank. The lever of the pumps is actuated, as will readi· 
ly be understood from the engraving, by 
a pitman ph'oted eccentrically on one of 
the wheels of the apparatus. From the 
pipe, C, the liquid passes through a 
suitable valve, by which its flow is readily 
governed, and into a horizontal tube, D, 
which runs transversely across the rear 
of the tank. To this tube are connected 
Eeveral shorter pipes, E, a section of one 
of which is represented in Fig. 2.  In 
the interior of these attachments, which 
are of cast mAtal, are cut grooves, and 
their lower ends are clos �d by plugs of 
india rubber, which are secured by a rod 
and set screw. By mean s of the latter 
the stoppers can be tightened or loosened 
in the opening at will. 

It will be seen that the liquid, being 
continually carried up by the force 
pumps, will, in passing through the 
lower end of the tubes, E, escape by 
way of the grooves, and assume the 
form of fine spray, which will penetrate 
and evenly distribute itself over the 
foliage of the plant. The wheels upon 
which the apparatus is mounted are 
smaller than those ordinarily used for 
wagons, and are attached to the tank by 
means of vertical bars. The machine 
i s  thus enabled to pass over the rows of 
plants without injuring the same ; while, at the SRme time, 
the dim cnsions of the wheels are such as to give the required 
numbE'r of strokes to the pump lever necessary to the pro· 
duction of a constant and full volume of spray from the 
pipes, without auxiliary gearing. The action of the device 
is necessarily automatic, and hence but a single hand is need· 
ed to regulate the spray openings, admit or cut off the li· 
quid, and guide the horse or horses attached to the machine. 

Patented December 16, 1873. For further particulars ad· 
dress the inventor, Hon. J.  \V. Johnson , Columbus, Texas. 

-------------.� .. �, .. -------------
IMPROVED BEARING FOR SHAFTING. 

In examining the annexed engraving, the reader will no· 
t ice that the box through which the shaft pa�ses (instead of 
being made in the ordinary manner, that i�, divided longi. 

tudinally, and the� halves united by bolts) is constructed of 
two portions of unequal size. The idea of the inventor is 
to produce a bearing, the ends of which, in  taking against 
the usual collars or rings, sccured to the shaft to prevent 
end motion of the box , shall not cause the unequal wear of 
the collars and the con�equent disa�reeable noise. 

The lower portion of the bax, A,  Fig. 2, is cast hollow to 
fit the �haft, and in a single picce ; while at its extremities 
rings, B, are provided to abut against the collar, C, on the 
shaft. These rings present a smooth surface to the collars, 
and hence exercise but very little wearing effect u pon the 
same. In putting up a line of shafting, the box , A, has to 
be slipped over the end, the shaft passing through the rings 
which, of course, support the box when bearings are being 
fitted, and also during repairs, etc. The upper part of the 
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box, D, fits, as shown in Fig. 1, in the opening between the the above ; while that attained from nitrll.te of baryta and 

rin g�,  B, and, if both portions are made with flanges, the binoxide of manganese is far inferior to either of the others. 

bearing is refldily attached together by bolts in the usual Perhaps, however, this color could be improved by prepar­

way. ing it in a reverberatory furnace with a strong oxidizing 

In our engravings, however, these flanges are omitted, and fiame. 
the mode of securing the box in·the hanger is clearly shown The blue green baryta pigment has different shades ac­
in Fig. 1. Lugs are cast upon the box, A, which fit in suit· cording to its preparation, some being almost pure blue with 

able sockets in the ha!1ger ; and an indentation with raised only a shade of green , and resembling the light blue quill 

sides is formed upon the cover, D, into which a screw, pass· feathers of many parrots. The greener the color, the more 

ing through a projection on the support, is, by a nut, firmly it gains in intensity, but it loses in fineness, although still 

turned. It will be noticed that the apparatus, while thus surpassing the green manganate of bary ta. 

held tightly in place, can, by loosening the screw, the work The production of the blue or bluish green baryta color is 

JOHNSON'S COTTON WORM DESTROYER. 

of a minute, be quickly opened for any purpose. In prac­
tice, the apertures in all boxes of the same size are designed 
to be :1f similar dimensions, so that all the covers may be 
cast alike, and hence all fit any one box. The in ventor states 
that the difficulty often met with in losing lin e by taking off 
the ordinary boxes and then replacing them accidentally end 
for end , as may easily be done, is here necessarily avoided, 
as the lower portion of the bearing is always on the shaft, 
unless removed nver the extremity. The interior of the box 
is lined with the usual Babbitt or other suitable metal. 

Patented December 16, 1873. For further particulars, ad· 
dress Messrs. l"'ierre J .  Hardy & Co . .  156 'Vest 1 9th street, 
New York city. 

------------.� . .  -... .. ----------
llIanganate oC Baryta as a Green PlgnIent. 

The manganate of baryta, possessing a handsome green 
color, has attracted the attention of color manufacturers ; 
and it has been proposed to employ it as a pigment. Two 
methods of preparing it have been published : One consists 
in igniting together the nitrate of baryta and manQ"anese 
oxide or dioxide ; the other consists in fusing a mixture of 
of pyrolusite or black oxide of manganese, caustic baryta, 
and chlorate of potash. By either process a green mass is 
obtained, but the second method seems to yield a more beau· 
tiful and homogeneous product. In experimenting with 
other and more direct meth ods for preparing a baryta green 
of great purity and beauty, Fleischer has made several ob· 
servations of its properties not generally known, which will, 
we think, prove of interest tlf our readers. 

If a green solution of manganate of potash be precipitated 
while boiling, by chloride of barium, a heavy, granular, but 
not crystaline, precipitate of manganate of barium is ob· 
tained. This precipitate has a violet color, approaching 
blue, can be washed by decantation at first, and afterwards 
may be collected on a filter. On drying the precipitate, its 
color grows lighter with the increase of temperature ; and on 
being heated to a dark red heat, it looks almost perfectly 
white, with only a shade of grayish blue. If then it be 
heated still higher with lree access of air, or in an oxidiz. 
ing flame, it gradually turns green ; by carrying the process 
farther, the color becomes a beautiful greenish blue, and 
finally at a very high heat a dirty grayish brown mass is 
formed from the reduction of the manganic acid to bino"ide 
of manganese. 

On adding chloride of barium to a solution of the perman· 
ganate of potash, and boiling, a precipitate is slowly formed, 
of a peach blossom color, while the liquid retains a deep 
violet color. By decanting and bringing the mass, diluted 
with water, on a filter, the precipitate is not decomposed and 
can be dried at 1000 C. without, changing color. When the 
dry permanganate of barium is gradually heated, its color 
also grows paler, but does not, like the manganatc of baryta, 
acquire a green color at a still higher temperature ; for after 
the color has once "Vanished, an increase of temperature soon 
converts it into the grayish brown mixture of the binoxide 
of ma nganese and baryta, or carbonate of baryta. Hence it 
is impossible to prepare the green manganate of baryta from 
the permanganate. 

In regard to the color itself, experiments have shown that 
the most beauti ful green lR that formed by igniting the man· 
ganate as described above. The green prepared by Rosen­
stiehl's proces�,--fusing together caustic baryta, chlorate of 
potash, and binoxide of manganese--is less beautiful than 

due entirely to the alkaline property of 
the mass . Whether each definite color 
is due to a definite composition is doubt. 
ful, since the temperature, which must 
not exceed that of a bright red heat, ex. 
erts a great in fiuenctl on the color. This 
much is however certain, that both man· 
ganic acid as well as the permanganate 
of baryta, when mixed with about 20 
per cent of hydrate of baryta and ig. 
nited at a red heat, will always produce 
this blue green color. It is evident that 
the blue green color is dependent entire· 
ly on its basic character ; for on placing 
th is  powder in weak acids, it first turns 
green ami is thpn gradually decomposed . 
The baryta pigment is quite permanent, 
and may be subjected to the action of 
strong sulphuric acid for hours, at the 
ordinary temperature, before the color 
will be destroyed. Boiling potash solu­
tion has no perceptible effect on it. The 
permanence, especially of the bl ue shade, 
is increased by adding a l ittle baryta, 
which increases itl! alkalinity. It is also 
worthy of remark that tte pigment pre. 
pared from the nitrate of baryta is much 
less permanent, because the nitrous acid 
present will after a time exert a reducing 
action . 

The baryta pigments seem especially adaptcd to fresco 
painting, because they appear very bright and lively on stone, 
and especially on lime, where many other pigments lose 
their beauty or are entirely destroyed. 

-------------.� .. ,� .•• �---------

The Bridge over 'he Alleghany. at Warrenton. Pa. 

We are indebted to a correspondent, Mr. A. Hertzel, for 
the following particulars regarding the structure above 
named, which is one of the handsomest of the many iron 
bri dges crossing the rivers of the United States. The length 
of span , from cen- er to center of the towers, is 470 feet. The 
latter extend 44 feet above the abutments, the masonry of 
which is 24 feet above the water. The floor beams are 33! 
feet long, giving a roadway of 19  feet and a sidewalk o f  5 
feet on each side. The two main cables are composed of 
7 two inch steel wire ropes each, manufactured by J. A. Roeb· 
ling's Sons, of Trenton, N. J. The cost of the work was 
$45, 000. 

--------------.� . . .. , .. -------------
COMBINED LOUNGE AND BATH TUB . 

This is an ingenious combination of two indispensable ar· 

ticles of household utility, which will be found a conve­
nience to persons occupying apartments in which economy 
of space is of importance. The invention, which was paten. 
ted by Mr. Conrad Wendel, of New York city, consistH in 
arranging, under the seat of a lounge, 30fa, or bench, suita. 
ble supports, A A ,  for a bath tub, B ,  Fig. 2. The seat is 
hinged to the frame so as to form a cover for the tub, and to 
be readily thrown forward when it is  desired to use the lat­
ter, in the position shown in the sectional view. The tub is 
provided with suitable fl'tnges to rest on the cleats, A. 

The seat is shown closed in Fig. 1, and serves to conceal 
the tub, and also as a cover for the same, to prevent the en· 
trance of dust, etc. The tub is also supported by straps, C, 
which embrace its body at suitable dilltances apart, and which 
are secured to the frame. 
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THE ARTIFICIAL MANUFACTURE OF BUTTER. 

The preparation of butter from substances other than 
cream, and by means other than the time-honored churn, is 
a subject which seems to be attracting considerable atten­
tion_ \Vith the view of presenting the fullest possible in­
formation on this interesting subject, we have obtained de­
scriptions of various plans, for butter making and refining, 
patented in the United States, from which we are enabled to 
compile a comprehensive statement of the progress of inven­
Hon in this direction_ The extent of the topic necessitates 
its subdivision, and hence, in its consideration, we propose 
to treat it under the following heads : Manufacture of butter 
and shortening for culinary use from fats ; manufacture of 
butter from whey ; modes of purifying and improving but­
ter ; and, finally, but�er-coloring compounds_ 

THE )IAN UFACTUHE OF BUTTER, ETC. , FROM FAT. 

Taking the various processes in their chronologil'al order, 
the earliest on record is the patent of H. W. Bradley, of 
Binghamton, N. Y. , and is dated January 3, 1871. It con­
sists iu a mixture of refined vegetable or fixed oil , hog's 
lard or stearin , and tallow, heated and agitated with water 
by means of a current of steam. After a suitable length of 
time, the oil i s  drawn off and allowed to coo l .  This produces 
a purified grease, which may answer for some culinary pur­
poses, but is hardly, we 8hould imagine, palatable for table 
use. The same inventor, in a specification dated Octoher 3, 
1871, describes a mode of removing the offensive taste and 
smell from cotton seed oil, by adding one ounce of chlorate 
of potash and niter to each gallon. After heating and agita­
tion, the oil is drawn off and treated with a current of pure 
oxygen, the effect of which is to deodorize and oxygenate it, 
rendering it, according to the patentee, sweet and palatable 
for cooking purposes. 

The modest claims above noted are somewhat oversha­
dowed by the numero us advantages which Dr. de la Perouse, 
of Pari�, considers ale obtained by his method of preparing 
fatty matters, patented November 21 .  1871.  He proposes to 
render fats, however rancid, neutral and pure-to prod uce a 
low priced cooking butter, which will always remain sweet 
-to give the prepared material improved digestible qualities 
-to preserve meat by enveloping it in unoxidizable fat-to 
make superior caudle tallow, and, lastly, to mix liquid fat 
with flour of leguminous plants (peas, beans, etc. ), or with 
chopped meat, to form a nutritive food. This last seems to 
he simply pemmican, an article of diet well known to the in­
habitants of the northern part of this continent. The ope­
ration consists in placing '" tun at a time of raw fat (beef, 
pork, or mutton) with distilled water, in which is dissolved a 
quantity of the sesquicarbonates or bicarbonates of oxide of 
potassium or aluminum. A solution of chloride of sodium 
or potassium is then added, and the whole boiled, first active­
ly and then moderately, for several hours, when all the fat 
becomes separated from its cellular tissue. After a repose 
of two or three hours, the melted fat is passed into refrige­
rators, and thence into casks for the market. 

:Mr. Al fred Paraf's patent . which is next in date, April 8, 
1873, is that under which the oleomargarin butter is made. 
This process has already been fully described on page 
246, Vol. XXIX. of the SCIENTIFIC A MERICAN, but a brief 
review of its salient points will not be here out of place. 
The fresh fat, finely chopped, is mingled with its own weight 

J dtutifit �tutritau. 
udders of a cow, chopped, are macerated and passed through 
a fine sieve. This mixture, wth coloring matter, is added 
to the margarin , which becomes thick, tastes like cream, and, 
when cold, is passed through large cylinders, which give it 
a homogeneous mass, and complete the production. When 
the butter is to be kept for long periods, water is sub�tituted 
for cream in macerating the udder. The ste!trin is used for 
candles or may be saponified_ 

BUTTER FROM WilEY 

is made by three processes. The first is that of Homer C. 
Markham, of West Turin, N. Yo , and dated December 11 ,  
1866_ After cheese making, the whey is drawn off into a 
kettle, and to it is added dairy salt and a kind of acid made 
of old and sour whey_ This is heated to about the boiling 
point, when the cream rises, is skimmed off, and, after cool ­
ing, is churned in the ordinary manner. The amount of 
whey given off by 450 pounds of milk will, it is stated 
with suitable proportions of the ingredients above mentioned, 
give three pounds of good butter. 

Mr_ JameR Suggett, of Cortlandville, N. Y. , in a specifica­
tion dated December 18, 1 866, describes the second process, 
the first operation of which is to pass the whey into a cool­
ing chamber which is surrounded with cold water_ A �olu­
tion of saltpeter, borax, and saleratus is added, and the 
whole left in the cooler for twenty-two hours , at the end of 
which time the cream, having risen to the surface, may be 
removed and made into butter_ 

Mr_ Ira Page, of Adams, N_ Yo , patented June 23, 
1868, the third process, in which the whey is allowed 1 0  
stand 2 4  lwurs ; and to the cream, which i s  then skimmed off, 
saltpeter is added. The butter obtained by churning iR 
worked with salt and sugar_ 

There is another plan for butter making which, though 
not properly coming within the above sub-heading, may 
nevertheless be found worthy of notice and, doubtless, of 
triaL It is the invention of Mr_ Adolphe Mot, of Washing­
ton, D_ C o ,  patented July 19, 1870 ; and we ad d a small 
engraving, which shows its construction_ There are two 

of water at 1200 Fah. , at which temperature it is maintained tubes, the inner one, A, of which may be revolved by suita­

for hours. The whole is then allowed to cool, when the ble means within the outer. Within the tub, A, the sides 
mixture of congealed oleomargarin,  stearin, and mem- of which are perforated, are placed, first, a quantity of pu­
brane is separated from the water and worked with common micestone, baked clay, or similar perous substance, B, the 
salt between cylinders, after which it is placed in bags and cream, C, tied up in small bags, and, finally, more pumice. 
squeezed in a hydraulic press. This operation is performed The effect of the latter is, after a few hours, to separate the 
in rooms at a temperature of 60' Fah . ,  which is the melting buttermilk from the cream, leaving pure butter in the bags. 
point of oleomargarin, so that, by this means and by the me. Tub A is then revolved, and the liquid is projected through 
chanical contrivances, the latter is separated. It is finally re- the perforations into the outer vessel, and, lastly, water is 
worked with salt , and churned into butter in the ordinary added for washing purposes , which is got rid of in a similar 
manner, with a proportion of buttermilk. manner. 

Mr. Joseph R. Brown, in a patent dated December 23, 1873, We now pass to the 
proposes to purify tallow, remove its smell, and render it hard REFINING AND PURIFYING OF BUTTER . 
and solid at all seawns of the year, by placing the substance Mr. D. H. McGregory, of Detroit, Mich. , patented (Septem--
in one fourth its weight of water, to which two per cent of ber 10, 1867) a process which consists in adding to one pint 
strong sulphuric acid is added. This is heated to 2000, and of milk, fresh from the cow, the yolks of two eggs and a 
the melted tallow, after an hour or so, is drawn into another pound of poor butter. This is churned, salted, and worked 
tank in which there is a solution of alum. The temperature in the usual way, producing, it is stated, two pounds of fresh 
of 200' is again imparted, when air is forced into the mass wholesome butter. Mr. Joseph Sigler, of Anderson, Ind. , in 
for half an hour_ Cooling then follows, and the water is a patent dated November 5, 1867, proposes a somewhat simi­
drawn off. The tallow is lastly brought to 2300, and more air lar operation, churning together 1 gallon of sweet milk, 1 
driven in, when, after settling, it is made up into suitable ounce of loaf sugar, 20 grains of nitrate of potash, 1 ounce 
packages. Bleaching is effected by mixing chloride of so- of liquid rennet, and 10 grains of annatto, with 8 pounds 
d ium vapor with the air that is forced in. of butter. The weight of the resulting compo.md is not 

A process which seems different from any yet described ,  given. Louis S. Robbins, of New York city, suggest�, in his 
and which is claimed to consist of artificially performing the patent of July 28, 1868, that butter, after churning, will be 
natural functions of the lacteal system of the cow, when it ab- lees likely to turn rancid if heated to a semi- liquid condition, 
�orbs its fat in order to transform the same into butter, was and then washed, first with warm and afterwards with cold 
patented December 13, 1873, by M. Hippolyte Mege, of Paris, water, so as to remove the buttermilk and other impurities. 
France. The first operation is to neutralize the ferments ; Butter already rancid, according to the patent of Mr. Calvin 
and to this end the fat, as soon as the animal is killed, Peck, of Marshal, Ill. , dated November 20, 1869, may be ro 
if po, sible, is immersed in a solution of sea salt and sul- stored and purified by adding two ounces of p ulverized alum 
phite of soda. Crushing under millstones follows, and then io every five pounds of butter, the latter being melted. The 
artificial digestion, at a temperature of 1030 Fah_ This is butter, while still liquid, is passed through a fine sieve into 
accomplished by a compound of half the �tomach of a pig clear cold water, from which it is removed and worked with 
and biphosphate of lime. When the fat is perfectly liquid. dairy salt, saltpeter, and sugar. W� add an engraving of the 
showing no lumps, more sea salt is added, and it is drawn apparatus recently devised by Mr. George Kirchhoffer, of Chi­
off into water, at 860 Fah. , contained in wooden tubs. Here cago, Ill. , and patented June 10, 1873. A quantity of butter 
most of the stearin is deposited in the form of teats in the in a melted condition, is put in a reservoir, A, its tem­
middle of the liquid, which then goes to a hydro- extractor, perature being kept between 1000 and 1200 Fah. B is the 
or centrifugal machine. which effects the complete separa- congealer, which is filled with milk or buttermilk, and 
tion of oleomargarin and stearin. The former, says the through the hollow sides of which a current Gf cold water is 
inventor, is an excellent butter fo,' kit�hen use, but he im- maintained so that the temperature of the milk is retained 
proves it as follows : Cream, bicarbon!l.te af soda, a,nd the I between 00· and 650 Fah. J?reSl!ure is next applied to the 
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surface of the melted butter in the reservoir, through the 
pipe, C, and, a valve being opened, forces the butter down 
through the tube, D, and out of the perforated nozzle at it� 
end into the cold milk. The congealed particles, after being 
skimmed, are thrown into a filter, E, through whkh the milk 
escapes and runs down the inclined trough, back into the con­
gealer. The butter is subsequently worked in the ordinary 
way. 

Different from any of the above plans, and apparent ly 
much simpler, is the process patented by Mr. Josiah W. 
Prentiss, of PuItney, N. Y. , October 4, 1859. It consists 
simply in removing the hoops from the firkin , A, containing 
the spciled butter, placiug it in a bag, B, and burying the 
whole in charcoal, C, contained in a barrel or other recepta -

\ 

cleo The illustration shows the arrangement, and necessi­
tates no further explanation. 'fwo 

COMPOUNDS FOR COLORING BUTTER 

have been made the subjects of patents. One. devised by 
Mr. D. W. Dake, of Brooklyn, N. Y. , consists in adding 
annatto to pure oil obtained by melting the butter. The an­
natto is mixed mechanically with the liquid, and produces a 
compound of a reddish golden color, 75 pounds of oil to 5 
pounds of annatto being the proportions. One or two pounds 
of the coloring matter suffice for 1 00 pounds of butter. 
Messrs. Bogard, Cramer & Lewis, of Laporte City, Iowa, 
patented September 16,  1873, another coloring compound 
composed of annatto, 5 ounces ; curcuma, - pulverized , 6, 
ounces ; saffron, 1 o .mce ; lard oil, 1 pint, and buttQr, 5 
pounds. It is said that the amount 'of coloring thus ob­
tained is Buffident for 5 ,000 pounds of butter. 

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

Tile Suez Canal. 

It has been proposed that the European Powers should 
buy the Suez Canal, and throw it open for the benefit of the 
whole world of commerce. The present dues levied by the 
company, it is stated, are absolutely prohibit ive against the 
greater portion of the imports and exports on both sides of 
the canal ; and a recent increase which has been made, of 
some 43 per cent on the original charges, on the basis of tun­
nage, operates to shut out small vflssels and heavy goods. 
Each country, it is suggested, should contri bute a certain 
quota of the purchase moneY,to be estimated by a determina­
tion of the amount of benefit which each individual com­
merce would receive by the enfranchisement ; and by this 
means, the entire estimated amount of $70,000,000 (at par, 
and without interest), it is said, could be collected. Vessels in 
such a case would be required to pay only such dues as 
would aggregate sufficient for the simple maintenance of 
the work, and not be heavily taxed as at present for the ac­
cretion of large dividends. It is believed that th e commerce 
of the world wouU thus be immensely benefited. 

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

Llgllt Draft Iron Steamers. 

A paper by Mr. Theodore Allen, on " Iron H ulls for West­
ern Steamers,"  has lately been published in the " Transac­
tions of the American Society of Civil Engineers. " Mr_ 
Allen is about to remove to the west, to test by practice the 
correctness of  his theories. We give a brief summary of 
the paper : 

In Engl1t.nd, steamers are constructed almost e�cl1l8ively 
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of ron ; and in this country, the proportion of iron to wooden 

steamers,  now in process of constr uction , is as 21 to 4, 
'l'he first iron vessels were bu ilt in the same general man· 

ner as wooden ones, with iron ribs and sheathing, It soon 
became eYident, ho wever, that the same strength could be 

sec ured with mueh less material, by building vessels in the 
same manner as beams are made, and hence the introd uc. 
tion of the longitudinal system . This �ystem has now been 
generally adopted in England for light draft vessels,  

III this co u ntry, iron vessels llave generally been con· 
str ucted on the transverse system. The vessel proposed by 
the wr iter for service in western waters i s  to be built on the 
lon g itud inal system ; and the bottom sheathing , to ensue 
gre at elasticity for resisting shocks, is not secured to the 
t ransverse bulkheads or frame�, the connection of the bot · 
to!ll plates being made excl usively to the longitudinal frames. 
A compari�on of this proposed vessel with a wooden steamer 
of the flame general dir. : ·  n sio n s,  is as follows : 

Iron vessel . 
Tuns .  

"Hul l . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,  
Deck . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  1 12 
;>.Iachin ery al l ll wheel s .  . . . .  . . . .  . .  !)� 
'Yater i n  boj[('r� . . . . . . . . . . . . . . . .  . 
• Toiner work . . . . . . . . . . . . . . . . . . . . 
Fuel , li t tinl!s,ete . . . . . . . . . . . . . . . .  . 

20 
40 

The tota l w P i g-hL . . . . . . .  , .  4.:fi' t un;-: 

;\1o-an draft . . . . . . . . . . . . . . . . . . . . . .  :W i l lche� 
Cost eOlllpl p te  . . . . . . . . . . . . . . . . . . . � lOt) _O()O 
D u rabi l i ty . . . . .  . . . . . . . . . . . .  . . . . .  20 year� 
Value at t Il < '  '.'lId of  th i�  t i l l l l' . . . . li'20,OOO 
Am;l lal  (h'p l"p t ' i a t iC l ll d u ri ng- �(>r- I. :j\.J ,OOO \" 1( .( '  • • • • • • • • • • • • • • • • • • • • • • • • •  \ 
Frc,ig'ht �t1lTil'd on m e a n  d ra ft . . . . fj.j8 t U ll�  
Xet J)rof i t tinal ly . . . . . . . . . . . . . . . .  li;22 ,1 :�j 

Wooden vctlsel . 
Tuns . 
270 
112  
n : �  
20  
-lO 
2,] 

;)(jO t nn �  

:12 inehe� 
$85 ,000 

1() ypar� 
$ 1 5 ,000 
$7 ,000 

.j:l') t u ns 
$ 1 4 .2,jO 

. _ - ---- - - -_._--_ .. __ .... _-_.-- -----

.\ N e ,v U s e  .'o r ( ' h ic k e n  Feather". 

C h icken feathe rs are among those waste products of the 
farm of which no reg ular mElans of utilization has her eto. 
fore been buggested. My ri ads of them are strewn over the 
barn yard , packed into the floor of  the chick,m house, or are 
com-erted i n to pos itive n uisances by the wind which be. 
stre w �  tuna oyer lawns and flower beds, or d ri ves them i nto 
opel! door� and wi n d o ws.  The down alone is, we believe, 
occa>ionally u�ed as a stnffing for pillows or cushions , and 
sometime� employed as an adulteration in goose feathers ;  but 
the long plumes of the wings, sides. and tail of the bird, 
unle�8 made into rude bundles to serve as dusters for the 
llOmt�w ifp, are generally regarded as totally worthless, 

" According to s tatistics very carefully compiled , " says a 

writm' in Lrt ]{fltIlTC, " we throw away yearly a q uantity 
of chicken feathers, the intrinsic value of which is eq ual to 
th e money which we pay out for cotton. " A startling state· 
m e n t ,  but the author con siders it true ; an d he proceeds to 
(explain how the fe'l.thers are preparl'd to render them valua· 
ble : '1'h" operation i�  to cut the pl ume portions of the 
feathers from the stem , by mea n s  of ordinary hand scissors, 
The fornH"r are placed in qnantities in a coarse bag, which, 

when ful !,  is clo�ed and s ubj e cted to a tholough kneading 
with the hands.  At. the end of five m inutes, the feathe rs,it 
is statfd ,  become disagl.�regated and felted together, forming 
a down, p�rfectly homogeneo us an d of great lightness . It i s  
e v e n  l ighter tban nat ural eider down, because the latter con· 
tai n s  the ribs of the featherB , which give exua weigh t, The 

material thuR prepared i s  worth , and readi ly sells in Paris 

for, about two doli ar� a pound.  About 1 '6 troy ounces of  
this do wn can he ob tained from the feathe rs o f  an ordinary 
pizpd pullet ; and this o n ,  tlle above valuation, is worth about 
20 eents .  It is suggested that, through the winter, children 
might collect all the feathers about a farm , and cut the ribs 
out lLS we have s tated. By the spring time a large quantity 
of d o w n  would be prepared, which could be disposed of to 
uphol(;tererp , or employed for d o mestic uses. Goose feathers 
lIlay he treated in a �im ilar manner, and thus t wo thirds of 
the p rod u ct of the bird utilized , instead of only about one 
fi fth, as it i s  a i, present the ca�e. 

The chicken down is  Raid to form a beautiful cloth when 
woven .  For about a square yard o f  the material ,  a pouna 
and a llalf nf down is required. The fabric is said to be 
alm o � t  indestructible,as,  in place of fraying or weari ng out 
at fol d�,  it only se"ms to felt the tighter . It takes dy e  
read ily, and is  thoroughly waterproof. There appears to be 

a good oppor tunity here for some ingenious person to i nvent 

machines to cut and treat the feathers. 

--------------�.�,.�.�.�-------------
U('r;::en Htll T u n n e l .  

'Work on the Bergen H i l l  tunnel , for the Delawar� , L"ck. 
a wanna and ,\y p-�tern Railroad, has been lately commenct'd 
in earne�t,  Seyen shafts are to be sunk, and 500 men kept 
at work d ay ;and night. The tunnel begins on the east side 
at the foot of Ferry street. Hoboken , and will be consid· 
erab ly above the Erie tunnel . The track will be elevated 
abov e  the Erie roa d ,  at the west end, on a trestle, thus avoid· 
ing the dnnger a n d  delay of crossing . It w ill take t wo and 
a half 01' three yean to cOTilI)l de the tunnel. 

IMPORTANCE OF ADVERTISING, 

The value of advertising Is so  well untlerstoo(l by old established business 
IIrms that a hint to them Is unnecessary ; but to  persons estabUshlng a new 
business , or haying for sale a new artfcle tor  wishing to sell a. patent, or find 
a manufa.cturer to  work i t : U I)On Bueh a class, we would impress the impor­
tance of advert i Sing. The next thing to bp. considered Is the medium 
through whtch to do i t .  

I n  this matter, discretion i s  t o  b e  used a t  first ; but experience will 800n 
determine that papers or magazines bavlng the largest circulation, among 

J titutifit !mttitau. 
the class of persons most likely to be Interested In the article for sale, will 
be the cheapest, and bring the quickest returns . To the manufacturer of 
all kInds of machinery, and to the " endors of IIny new article In the 
merhanical Une, we believe there I s  no ether source from which thi! adyer· 
tlser can get as speedy returns as through the advert,ls iug colnmns of the 
S CIENTIFIC AlIERIC.\ N .  

·We do no t  make thcHe :mggef!tfo I l8 merely ttl increase our 3(iYertts lng 
patronage, but to direct persolls how to increase thei l' own busiu('ss . 

The S(,[EN1'IF'IC AllEnlcA� hal:! a circulation of more than .12,000 copies 
per week, which i s  probably greaeer than the combined circulation of all 
the other papers of I ts ktnd publ i sheel ln the world. 
--�-----.- - - � . - - - - _._. _--- ------ -------- . . .. .  ---.- ---- -

I nvention. Patented In England by American •• 
[Compiled from the Commissioners of Patents' Journal. 1 

From January 14 to ,January 15, 18;4 , Inclusive. 
EXOINI-: ,  Pr.lIP, ETC. -'V . D.  Hoo.h.:cr ,  San Frauc' isco, Ca1 . 
F I LTE R I N G  J .. I Q r I D S ,  GASES , ETC . - l' .  H. S inclaire, Xew York dty. 
G R I N DING lIACHINE.-C . Heaton, �ew York cHy. 
)! AKIYG SCUEWS. ETC .-E . Xugent ft al. , Brooklyn . �. Y .  

DECISIONS O F  THE COURTS, 

" n i l  .. d Stut" .. .  (' ll'e .. lt ( � o u rt--- N o r t h e r n  

I I It n o i  .. .  

: ", t ri.' t o f' 

:-<HIXGJ  • .I!: .l:I.\ ( : H I N 1r!  PA'fXN'l' .-U A hR Y  H. EY.\lt'l'8 et fit. ·i�·'!. D A VID )1 .  FORU • 

I In equlty.-Def0re \3Iodgett ,  District Judge .-Declded Noyember 26, 18.3. 
This suit was brought to recoyer damages for an alleged Infringement of 

a patent for u n  improvement i n  shingle machines, i�!;ued to H. H. Evarts, 
dat.c d October I ,  1854,  ann ex t ended for a term of seven years from October 
1 ,  1�6S. 

The court held substantially as follows : 
A chim for " pl'esem ing t:h l! sides of the fibers of the wood to the aetioD 

of the 8a ws 1n the Sd. wing o f  SJ l in�le8 01 '  eq U l  VBJen t articles, for the purpose 
0 1" giving t hem sllJoother surfa ces than can be prodlJ(�ed by Lhl� usual mode 
��sr5t�fri�/f.' 

if cons trued l I tera.lly, o.Hsertp, a r tght to a relml t ,  and cannot be 

')r��� lt�'i��c��a�j��� �\;�l��ll'�����:b
e
e�t�

i
���i�\��jl:��s�yir:������P�?Hl;��: 

It Is a val id cla im . 
...\ pate� t fol' II machln,e, tn whteh a shingle bolt �8 automatJcally fastened 

by doggmg teeth UpOIl It rotn ting carrJallc which presents I t  8idewise t o  thc 
action of a c1f(�ulu r t; aw ,  i s  J ,ot i n fringed by a n..achine  In which the bolt Is 
b
)� �ll�i����

t
r���!�n 

t
�e

a 
1�:atR���lll!

i
�: t��y

i
;;i :��;l�OI������:�.f�ril��:' 'nei-

ther described l lur claimed in it, a lthough the machine was originally de­
vised by the patentee In  toe course of experiments whtch resulted in pro­
��g���J�

le patented machine .  and although It hilS been the most extenstvely 
If the patentee omits to  noUce in his patent the intermediate machines 

::gf;J'ci��d�����
e course of his experiments, h e  mUEIt be presumed to have 

The opinion of the Commissioner of Patents grantin� an extension is en­
titled to great COIl�ideratioD ou the question of novelty, but not on Ii ques­
tion of fJlfrlugemell t .  

BIl l di.mlssed . 
L. L. CO{JU,ru, for cOlllplalnanh. 
lVest do Bolt(/, for defendant . 

U nited State" ( � l re u i t  ( ; o u rt---Db't rl(' t  of llI a "  .. ach u­

.. ells. 
PRINTIXG pnR�:-I  PATEXT.-CY RIL O .  C U l L ] )  rHo HOS'I'ON AXD FAI RIL\ V 1!: N  

I R O N  WOR K S .  

l I n 1;;flulty.-llefore Shepley, ,Judge .-Declded January I ,  187J . J  
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ing presses. This Invention cODsisted-
1 .  In the use of a \·t hrating lever for moving the type bed, constructpd in 

two parts, one of which is made to slide out  a n d  tnto the other somewhat 
l ike the joints of a t elescope ,  so thll.t the upper end of the lever may be at· 
hched d i rectly to the under side of  the bed (di spensing with the usc of  a 
link) and moye ill a direct line with the bed, the upper portion of lii'ud lever 
lllov tng out of  or Intu the lower portion, 3S the distance of the  fulc l'um of 
said levpr to  the point of  at b.chment to the bed Is greater or less in the 
dUferent partA of the movement of t�� bcd . 

The plamtitl"'s dalm is for t h e  extenljiole v ibrating lRver in combination 
wi tn  a rec1proeating type bed substanttally as descrIbed. 

Defendants ndmlt the mlJ.Dut"acture and ilale of printing presses ("ontain­
tng- the extensible vibrating lever In combination with a reciprocating type 
lJ;�ti:��:!�:����M
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ta�!'Ue . To sustain the defense of prtor knowledge and use, respollfl ents 
t:.ll clertake to prove that one B. F.  Leonard was the InventriJr. Leonurci WUb 
t n  th'� tnnploy of the respondent:; I1S theirsupertntendent a t  the tIme that they 
constructed for Montague the first printing press known by the Ilame of 
the U extcIls ion press," which embodted the invention of the extending vi­
brating lever ill cIJmb1nation with the reciprocat ing type bcd. This prp.ss 
was made tor Byingtou & Compan )" ,  ant! was used in printing the Norwalk 
Gazette t l l th e SUmInel" of 1867 ; and It 18  clear from the eVldence in the record 
that Montagup had , �onceived the idea of Bubsti tu t ing the ext enslble vibra t ­
ing lever tor the lever and link connection preyiouHly used as early as I8�5, 
and had matte draw Ings in that year clearly defolcrlhing t h e  inventton , a l� 
though, from the opposit ion he encountered from reSI)ondrnts ,  who werp 
then building his prt'sseM under contract with h1m, h e did not embody hts 
tnvention in a practical working machtne untH the  press was ma.de for 
Byington & Company In 1867. Leonard neVl�1' seems to haYe e l aimecl to huyt' 
been the inventor of this Improvemen t  unttl .J auuary. 1869, when he repr�­
!jell ted in  his caveat that he hall made certain hn()rovement� i n  mechuntsm 
for operating the p laten of a prtnting Pl'l" �S , and that he was then engaged 
in waking cxperimelltt.� for the purpose of perfectl ug tht' !j3me This ca \Te ­
at he prepared and lIlade oath to .  but n e ,'er filed in t h e  Patpnt Oftlce. Th1s 
was more than three Yt'ur!j aft er Montague nod exhibited to  two or th rel� 
p (�r�OIHI his drawing represen ting h I8  improvements , and lI. y ear and a half 
al.ttel' the respondents hnd made for Mon tague the Byington press .  The 
testimony i s  cOll clusive that this IS 0111y one more of the too frequent in­
stanct's t il which a pet'son ,  enga.ged as a mechanic or constructor in  emlwd· 
l'ing the inventor's idea In a marerial form. at tempts to  prove that ht'< was 
the first Inventor becanse he made or aided in making the first machine . 

The Junge held snhstlmthlily as follows : 
�lore t han three years after the patentee hq,d shown a drawing of hiN in­

vpution to several persons, and u .  year and a half after i t  had been embod­
led for him by the respondents in a working machine, a workma.n of tht> lrs 
de!-lcrtbed it in u sworn ('aveat. which was nevt'r flIed,  11Ild thts was held llOt  
to hnpf' ach the plaintitl" B c lu im t o  novelty .  

An old combina.tion employed In 0. new organlzation, and productng a new 
result by a. n e w  mode of operation ,  18 patentable. 

The plaintUl"'tI patent WllS for a printing press in which a ll equa blA llnd 
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1 t s length WittS ! H!COlllUlOd'l.tc(1 to its position, and the patent was sustained, 
although,  in a previoos  machine for rolltng bayonets and the l 1ke, a ga�e 
was forced flaCK by a cam or clie. and carried with i t  two levers of the same 
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for two years preyi ous to applyIng for It manufactured and !:Iold print1n2 
presses in which a reci procating movement was given to tne platen by a 
lever attached to It. by a link. 

The patent adju(lged to be g o o t!.  and valid ,  and decree for complainants 
fur infuneUon aud account, doS prayed for in the bIll. 

E. P. Brown, for complatnant . 
1 .  M. Slelson, for defendants. 

NEW BOOKS AND PUBLICATIONS, 

HUSSEY'S XATIONAL COTTAG E ARCHITEC'l'UltE, 01' Homes for 
Every One. By E. C. Hussey, Areh itect.  Pri <"e $(j. 
Publish('d by ( ; "o1"l!e E.  Woodward , anti 801<1 h�' Orange 
,J udd & Co., X t' W  York . 

This work is a colleetion of sixtY·lhree plntes ef pleastng .nd tastefUl 
architectural deSigns for suburban homes, ranging from the modest cot­
tage to ornate and hand80me VIllas .  Th� drawinge are accompanied with 
full detans, etltimates of cost , hints as to cOIlstruction , specifications, and 
enough gene la l  descri ptivE' mattl�r to enable the seareher for an appropri­
ate plan for a prOj ected dwelling t o  determine at  once whether any in the 
pages before him will 01' will not meet  exactly his requirements. A tahle 
of prlcrs of building materials Is added. The volume Is elegantly printed 
on toned papc>r, and the plates a re executed in the best style of Hthogra· 
phy. Altogether, I t  is a use lUI and attractive book for residents In the 
country contemplating' butlding .  It seems to possess more originali t y  in 
i ts deSigns than any work of Its kind lately published. 

AN ELEMENTARY COURSE OF PER)IANENT FORTn'ICATION. 
By D. H .  M.than , LL.D. Hflyised and Ed ited by Breyet 
Colon..1 . J .  B. W heeler, ProfeRsor of Mil itary and Civi l  
Engi n < , ,, l'i n l! ,  Unitt�d St ates M il itary A cademy . Price 
$G.:jO. �ew York : J'ohn Wiley & �on, 15 Astor Place. 

Professor !lIahan'. text books on c ivil engineering and ficld and perma· 
nent fortlftcattons are so wtdely and generally known that it 18 unnecessary 
to allude to the volume before us ,  other t h a n  a� � � 1. n d H d  work of It� 

[FEBRUARY 2 1 ,  1 874. 
class . T h e  reviser, In the  new editton, hlLs supplled several alterations and 
omissions In the original text, and made vartous necessary Improvements . 
Prominence Is given to the bastioned system over others , as It Is consld· 
ered as having best withstood the t.st of experience, and Noize t '. method 
IS carefully e xplained. The bOOK Is used for Instruc tion at West Point. 
A large number of lithographic plate. are supplied ,  together with the reg 
ular engravings I n  tbe text . 

A 'rREATISE ON AST rtONO)IY, SPHERICAl. AND PHYSICA l. 
with Astronomical Probl ems and Tables. By Willia n{ 
A. Norton , M. A .  New York : John Wiley & Son , l1i 
Astor Place. 

The foul'th editiqn of thh standard work appears ill 1\ 11 entirely remod ­
eled form, with many of Its most important chapters wholly rewritten, 
and Is, I n  brief ,  a complete exposition of the present condition of the 
sdence of astronomy from bot.h a theoretical and practical pOint of view. 
The re.ults of recent Investigations concern t ug the physical constitution 
of the heavenly bodies are given in full. t ogether with thE." author's own 
researches on the sun and the comets. A new and more accura te mode of 
determfning the sun's paral1ax and mean dl stan�e from the earth Is pre­
sented tor thp first time in an AmerICan trell.tise, and a description is also 
added of the astronomical observations for lin ding the latitude and longl ·  
tu t l e  of • place as c i t ed  by the  Uuited States Coas t  Survey. A number of  
valuable tables. together wi th  several n C'w illustrations, conclude the 
volume . 

Awl' CUL'l'I!HE, a Handbook of Art 'l'echnicalities and Criti· 
eiHms,  selected from the works o f  J ohn Huskin . Ar· 
ranged and s upplt mented by Rev. 'W, H. Platt . New 
York : ,Tohn Wiley & Son, iii Astor Plar.e. 

..:\ 8 illdicateli by its t it le , this work is  a compiJatiull from the original and 
exhauHUre wri ti ngs o n  art criticifo,lll which have been given to the world by 
perhaps the greatest living art erlt ic .  I t  Is Int , -nded for educational pur· 
poses, I1.n 11 alms to give the stnden t  a thorough apprecla.tion. ba.sed upon 
the  corrt'ct principles of a true and refined taste . o f  the  handi work of  the 
painter, the architect. and tbe sculptor. 'rhere Is enough of the technica 
I n  thu vol moe to render i t  a valu�.lb l �  guide to the artist, and many chapter� 
notably those 011 color, l ight ,  persp ('cttve. 8li: etching from Nature , &c . •  are 
eminently pra ctical ;11Hl clear in direction and precept .  A profus ion of 
admirable Ill ustrations .mainly extracted from t.he complete works of RUE k l n '  
n t' ( '  l ll t ersoersed, and serve materially to elucidate the principles laid down 
in the text .  A glos:-!ary of artistIC terms and an alphabetical index o t 
artist!:!, sculptors, and architectM referred to, a re added. Press work a.nd 
binding arc alike eXl'ellent . 

�tttnt �mtritan autl J;ottign �attnttl. 
Improved IlIole Trap. 

Robert I .  Huggins, Bethel, O.-To locate the trap, the earth is prcssed 
�eIltly dOWIl, so as to fill the burrow,  and the trap t s  set d irectly above, with 
si l l  picces paral lel with thCl burrow, and with a cross piece o n  such depress­
ton. The mole, finding its hole obstructed, w i l l  commence repairing dam­
ages, and i n  forcing its body throngh the old track the cross piece will be 
raised, which rulsRs a rod, and this, acting 011 a l ever, releases a cross head 
which drops with Its teeth o n  each side of the cross piece . The teeth pene· 
tra te the ground and spear the molt' . 

Improved Windla88 and Crank for BrakeM . 
Henry M. noward, Brooklyn . aSSignor to John Stephen s o n ,  New York 

clty.-The windlass , around the lower end of which the brake chain Is 
wouna, Is made polygonal , with the upper end reduced I n  size with a loose 
col lar placed thereon, which 1s kept In position by a screw nut. The crank 
hns two patrs of jaw8. The former is  made to  fit two opposite sides of the 
w indlass, and the latter are attached. hy swive l  pins, to the loose col1ar 
Dy ratsing the outer end of  the crank, the jaws will be detached from the 
wmdlass and the crank may be turned round t o  anow the jaws to engage 
with any other two of the sides of the windlass . By thIs means the driver 
I s  enabled to  t ake a hold of the windlass that will allow him to exert the 
required s trength to the best advantage. When the brake 10  not In uoe, as ,  
for instance, when the car is reversed, the crank may be thrown over so as 
t o  hang out of the way. 

Ilnpro"V ed �RSII FUHtcner. 
J uhn G .  8pathelf, Sandusky, O.-This iny (�nt1on consIsts of It casing wi th 

bo l t  and lever arrftngement, which catches into rece�ses of the window 
frame, and I s  withdrawn by pressure of the finger upon i t ,  returning into 
the original position by a suitable spring. On releaSing the button, the 
action of the sprtng wI l l  force the lever int.o the next recess, fastening 
thert'by the window at that po int .  

hllpro vetl ROlld �cl·ll p e r .  

TholIlI\� )1 . '1'ate ,  Longview ,  Tcxas.-Thl�  invention relatcY to  means 
whereby roa(1 8crapers may be loaded with mOl'e facUity. drawn with less 
expenditure of muscular power. and made t o  perform an increased amount 
of work in  a givcn time. The invcntion consists in comb1ning wi th a road 
scraper two front wheels. movable , to l e t  them below or carry them a!Jove 
the bottom of scraper ; in  end-angled It'vers, having journals and fulcrum 
pivots combined with wheels and bearings in the sIdes of the scraper ; in 
levers connected by a bar and combined with shoulderR on scrapers, and a 
spring latch working therethrough : and In combining witt. the latch, held 
forward by a sprint!, a cro�s bar and arm of the latch 1 p \,C)· .  

I mproved Lantern. 
.Joseph Kintz ,  West Meriden, C o n n  . •  assignor to hhnself and P. J. C lark 

of same place. -The obj ect of the construction Is to facilItate Insertion 
and removal of gl obes and clamping or securing them betweE."n the base and 
top of tlIe lantern.  The vertical guards are Hooked Into the top through 
holes in the tildes so that the top can swing sidewise. They are also hooked 
tnto the bottom in slots, so that they can move up  and down In them to 
some t�xtent .  T h e  guards are so adjusted as to length tha t ,  when down 
"0 the lower ends of the slot8, tbe globe will rest.on Its seat and the t Ol' wlll 
rest o n  the globe, and when they are rai.ed up in the slots as high as they 
will go , the top will swing 011 or o n  the globe .  They are to be pressed down 
by Inclines, formed by notching a ring which Is IItted aronnd the bottom of 

the lantern, and adapted to be reCiprocated to fasten or unfasten the globe 
by acting upon the guard wires. The horizontal guards are connected to 
bent pieces, and the latter are arranged so that they WIll slip down on the 
vertical guards a n d hol,l fast at the bulge so as to hold the horizontal guards 
In place, and, at the same t ime. AtUt'en the boUom, globe. and top a.gaiust 
lateral motion. 

IInPl'oved (�Ilr C O ll plinll. 
Frank A. Ma.rkley, Waynesborougb, Va .-ThiS invention relates to ca.r 

coupling geuerally, but more particularly to that cia,. of them In which I. 
employed ll llnk with spring grapille at each end. The Invention consists 
I n  pivoting the spring catches t o  the hook piece a8 nearly as possible i n  the 
same transverse median plane, I n  order to  shorten the coupltng ltnk, and 
allow the cars to  come as closely together as poslStble . I t also consists t n  
arrang-ing a projection at onc s ide of the rear concavity of  link s lo t ,  
so far as to arrest any lateral prestmre of pin against the spring latch .  and 
thereby prevent any chance of accidental uncoupling. It also consist� in 
using sUg!!t side latch e., and thus throw the main weight and strength of 
the metal Into that part of the link which is expected to take the strain .  

Improvement i ll B o o t ..  an d  Shoe�. 

.J ames �[c:\IlIIln, Rlpley, O.-Thls invention contemplates the use o f  a 

wedge as a remedy for the tendency which so generally exists to wear the 
heel of a .hoe or boot o n  one sIde. If the tendency I s  to wear out the sub· 
jacent edge of heel on the Inner side, tbe thic ker part of wedge IR  caused 
to abut against the corresponding side of the u pper,  thus throwing the 
strain toward the center, .. nd not only preventlng tbe edge wear o n  heel, 
but tending gradually to correct a slovenly habit of twisting the ankle 
when the weight is pressing thereon In standing or walking. If the weal" 

should be usually on the other side of the heel , the wedge piece Is reven!efl. 
In pOSition, and Is in like manner productive of the same reSUlt . 
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Improved A pparatus for Unloadinll' Corn from Wall'ons. 

Th,mas Barron, Black Oak, Mo.-Thc par ts of the ho ttom of the wogon 
box are attach ed to crOSB bars, s o  that the said b ott om may opera te 8.S a 
single piece. QD e edge of the bottom is connec ted with the lower edge of 
oue of the side boards of the b ox by hinges .  To the b ot tom, near its oth.er 
edge, are pivote d butt ons, which may be turned t n to catches, at tached to the 
si de of the  box to suPPOrt the b ottom in place. Up on the outer ends of the 
bUo:.tODS are formed toes, t o  enter th e forks of leYers, whi ch are pivo ted to 
the stde board of the b ox. and are connected so th a t  they may all m ove to­
ge ther. One of the lever. proJects upward . •  0 tha t I t may be operated by 

the driver.  Eye straps on the forward and rear parts of the side boards re­
c eive hooks attached t o  cross bars. t o  the centers of which are at tached the 
end, of the r opes by which they are su.pen ded.  The ropes pas. over guide 
pulleys pivoted t o  the beam attached t o  the frame of a corn h ouse. The 
ropes are c onnected with a drum pivoted t o  supp orts attached to a sill of 
the frame. A drum Is provi ded with a ratch et wheel and pawl t o  hold th e 
wagon box suspended in any position t o  whi ch it may be raisp-d, and i s  

operated to wind up t h c  ropes by h orscs or other well kn own means. The 
upper ends of arms are pivoted t o  p a.rts of the frame in such posittcns that 
a board may be swung beneath t h e  locked e dge of the bott om to form an 
in clined plane to guide the co rn i n to the crib or bin a9 the l ocked edge of 
the bottom is  detached an d l owered. 

I m proved Fly Trap. 

N .  Barker McCreary and Henry L. Crist, Phelps city, �I o.-Thls lnven tlon 
t8 an improvement in the class of insec t  traps formed of an inner and ou ter 
wire gauze cage. Th e outer cage rests on the cross bars of a batt pan which 
is of sufficien t depth l' width t o  extend aronnd the base of the cage, and 
admits  easily the files t the bai t at the bottom thereof, from w blch they 
pass through cones Into t h e  upper chamber, where they are killed by hot 
water, heat, or other Buitable mean s .  A small door is hinged at one side , 
nel:Lr t h e  top part of t he cage, and 8erYeR for the purpose of removing the 
files without  d e t a ('hing the inner eag-e . 

Im proved ISaMIo P u l l e y .  

�108es Xelson ,  Eat on, Ohio . -Thc case  1 8  o f  metal  and m ade in  two parts . 
H is inserted tn a h ole bored in the end of the stile, 8nd incl oses an enlarged 
wheel of such relative dia.meter as t o  allow the sash cord to proj ect fret-' 
fr om each side of thl:' stil e. 

I m pl'oved Potato Dhnrer. 
Richard B. Evans , C onnellsvi1 1e. Pa.-A scraper reIllOVCH the porti on of 

the earth which covers the p otat ocs , le 'lving a corrugated roller suspended. 
from the beam to act with good effect up on the smooth sur face thus 
f ormed . A ,lou llle or V shaped pl ow, following Immediately aft er. Is thus 
","bled to elevate the eartb I n  which the p otat oes He embedded with out 
inj ury to thpm, and with c omparat ively small expenditure of force. The 
roller als o  acts as a colter wheel ,  in respect b oth to the scraper and the 
p l o w ,  governing the depth t o  which they penetrate th e s on.  

Improved Combination Lock. 

Arthur E. Pickle, N evada, Mo.-This inven ti on COD91sts o f  a rota ting 
plate, having a proje cting pin at one end, which engages the l ocking bol t, 
so as to withdraw the sam� in part by means of th e inner ptn of a rotattng 
dial plate a(�t1ng u pon a p roj e cting band spring, attached to the rota ting 
plate. The w i thdrawal of the l ock b olt Is completed by the action of a 

secon d  pill of the dial plate 011 the bolt, which Is recessed and provided 
with incltned front and rear projections f or the same . The pIns of the 
dl.l plate may be changed t o  any combination of let ters by b eing placed 
Into any two holes of the c oncen tric s eries of perforati ons provided 
therei o . 

Im proved Wiu/[ed Plow. 

Is .. c A. Benedict, West Springfield, Pa.-Thls Inventi on has for Its o bj ec t  
t o  tmprove the winge d plow for which letters pa ten t  were granted t o  the 
s ame inventor December 1:3 ,  lSjU. To opposite sides of the s tandard arc piy­
oted arms,  to which bra ces, fastcut:d to th e rear side of the standard, are 
secured by bolts ,  which pa.ss through s hort sl ots in said arms, so tha t the 
rear ends of the la tter may be rai s ed and l owered, as required .  Wings are 
81s o secured to the arms, an d may be expanded and c on trac ted. The 
inward pressure upon the wings is sustained by a cross bar, the ends of 
which pass  through longitn dlnal sl ots In the arms, and are ben t in to h ook 
form . The brace bar is further se cured in place by keys which res t  in 
n otches forme d  in the a. rms to prevent the ends of the brace from sUpptng 

wh�n a fljusted. Wedge wheels are i n terposed betw�en the arms and the 
standard, 80 that ,  by turn1ng them, t h e  pitch and spread of the wings may 
be adjusted to su it  wide or n arrow row!;, l1 u d  turned down flat f or shal Jow 
cul t ure, or set  up for hilling corn or p otat oes .  

Im provAd Die for Forminll Hammer Eye�. 

Henry Harrtson 'Warre n ,  Bridgewater, Canada.-The object of  this inven­
t ion  Is t o  fnrnlsh an hnpr.)vc(l mcaDS for forming the eyes of nail and 
other hammcr:;t, of the sh ape and style o f  the " adze-eye j" bnd It consists in 
cOllstructmg thr d i e s  with rece!:lses or forming surfacef! which will glye the 
eye of the hammer blank the prelimIn ary form necessary to the proper 
action o[ n punch or plunger employed t o  finish the eye. 

I m proved A PPlll·a t u H  for Pilintin" Bl'OOUI Hand les. 

J ohn Retf, Kossuth ,WI� .-Thls invention 1 s  an improvemen t  In apparatus 
tor paint1n� or ornament ing broom handles uy means of bands or s tripes, 
and consists i n  a seri e �  of strillgs or cords s o  arranged upon a frame that 
paint may be appl1ccl t o  them, and thus transferred to tA e broom han dles 
when the !-lame are su bgelluelltly rol1 ed  over them .  

Improve.1 F"" d Wloeel for !'law Min . 

John Kerr, M illt own, Canada.-Thc object of this Inventi on is to produce 
n feed mechanism f or saw mtlls, wh ich will be absolu tely regUlar, and 
equallze the m ovements of the saw carriage to such an exten t that each 
cut or stroke of the saw wil1 be equal t o  every other cu t or str oke. The 
inven tion c onststs jn the appHcatton o f  a friction shoe to the V shaped rim 
of the feed wheel ,  and 1n its connecti on with the op eraUng mechanism in 
manner that. will,  when (he shoe is dra wn in one dtrection,  cause the wheel 
to be turned ,  while the wheel wl11  n ot be turned when the shoe is moved In 
the oth er direct ion .  

Impl'oved C lamp. 

Jacob jI'. Schneider, Brooklyn , N. Y . -This is a s trong an d adjustable 
clamp c onnection for th e s everal parts of wooden boxes or other objects 
wh ere the p!irts are made  detachabl e f or the purpose of transpor tatioR and 
readjustmen t. It consists of twO pla tes wi th ben t edges, which are sl1gh tly 
in clined t oward each o ther, and appl1ed to the pieces to be connected,  A 
plate with downward bent edges, wi th slmll arly IncHned sldes, ls driven 
over the side plates, h olding them rigidly together, and farming a s trong 
connection of the part A .  

Jlnproved F l o o r  (all ni p .  

Robert C. ])avicls oll , Evans ton, Wyomi n g  Ter.-There 18 a plate for pro­
t e cting the edge of the flooring, and 8 pawl f or h olding the clamp after 
clamping up the flooring. The connecting s crew has 8 nut for adjusting 
the bar according to the tll i ckll e S 8  of the j oist to which the clamp 18 to b e  
fas ten ed. A key is fixed In said screw to  cause the nu t  a nd  bar t o  shift to_ 
gether. Said key shifts a long the scre w with the nut an d bar In B gro ove in 
t he  sere,," .  A set  of pointed stud s crews is provided in the bars, n ear the 
c onnecting s�re w ,  for screwing int o  the j oist to hold the clamp when I t  
luay be  ne cessa.ry t o  re1ease 8. lower s et of s crews t o  shift them forward to 
get a new hold.  tn case the t\ooring is n ot clamped up sumcien tlyby the firs t 
operati on .  The h a rs are plueed In the joist close to the edge, and fastened 
by the screws.  The upper end of the clamp Is then pressed forward, 80 0.8 
tolpres, the flooring together Ily the plate. 

Im proved Macloine for ISprinklin/[ Cotton Plants. 
- William T. Robtnson, Huntsvi l le, Texas.-A two Wheeled truck, of proper 
hight and width, fs arranged to run along above one r ow, and provIded wi th 
a tongue t o  hltcb on the animals, so  8S to go on opp osi te sides of the row. 
There Is a liqUid h olding tank on the fron t part of the frame, which has a 
sprlnkl1ng tube, of suitable size for sprlr kllng the · I1quld upon three rows 

of  cottOIl. Behind the truck Is a h orizontal shaf t, extending each way be. 
yond the wheels, for rea chlng over the ou tside rows, and carrying revolv­
Ing slel'es for sprinkling on p owdered substances. By suitable arrange. 
m ;�nt o f  the m 3 c h 'l ni � tn.  the phn ts are firs t dampened with water and then 
o v eropread with p ol.)oons pow� ", the former c.'lo lng:the lat ter to adhere 
to the plant. 

J titanfi, �mtri,au. 
Improved Bnn/[ Bush In"erter. 

Lomax Littlej ohn ,  New York cl ty.-The object of this Inven tion Is to 1m· 
prove the Dung bnsh Inserter for which le tters pa ten t No, ISS,568 were 
granted to the same Inven tor May 6, 1875, to make It Impossible to bUrE t the 

bush, however much-power may be applied. By suitable cons truc tion, when 
8 sleeve  has been Inserted In the bush, and a shank turned, an ellip tical J our, 
nal will expand the sleeve, causing I t  t o  grasp the bush Ilrmly, and screw I t 
Int o the bung hole In the stave. In case the s tave Is hard, and considerable 
power is requlred to force the bush t n t o  place, th e p owerful expansion of 
the sleeve will s ometimes burs t or spli t the bush . To remedy this, a tongue 
Is attached to the elliptical J ournal, which enters a 810 t In the sle eve, which 
strikes against the side of a shoulder of said 810 t, and thus turns the bush, 
the 8 ald t ongue and slot being so arranged tha t the sleeve wlIl he expanded 
sutll clently before the tongue s trikes the shoulder of the 810t. 
Improved Apparatus for Manufacturlnll' IIlnmiuatinll' Gas. 

John G. Millier and WilHam �liiller, Dayton ,  O .-The gas re tort, o f  cast 
iron, is pl aced l ongitudinally in a furna ce, whtch is cons tructed of fire 
brick, in the usual manner .  Coal 011 Is fed to the re tor t  :from a tank as 
the f orm ation of the gas progresses. The re tor t  c onnects, by a c on i cal 
n eck and pipe, with a hydraulic valve. The gas, which Is formed after the 
ret or t  Is at red heat, passes up through the bot tom of the valve. Themouth 
of the entrance pipe has a eontcal cap , which f s  open at the bot tom and 
pla ced In water, through wblch the gas Is forced and cleaned from the t ar 
vapor. . Th e top par t of the valve Is made air tigh t by being placed wi th Its 
lower end In tar or o ther lluld, on the ou ter casing of the valve, 8S usual in 
gas fact ori es. The gas passes then from the valve to the purifiers, whtch 

are ftlled with coke, and thence. by a hydraulic valve, to the gas ometer. 
Improved Music I.ea. Tu rn er. 

""'illiam H. King, Petersburg, Ind . ,  aSSign or t o  himself and .J erome Borer, 
of same place.-The object of this Inven tion Is t o  p rovide an Improved 
music l eaf tumer for sheet and book music, by which the leaves are readily 
turned as required during the playing of the instrumen t, and firmly re-
1 alned In positi on on the rack or stand, whe ther they are placed singly or 
In bo ok form thereon. The Inven ti on c onsis ts of a frame which Is at tached 
by I ts base pie c e  to the rack of a mUBlc s tand or plano. Uprigh t c onnect· 
Ing bars are pivo ted to the base piece and top piece, by means of which the 
latter Is adjus ted parallel to the base piece and the suppor ting bo ttom bar 
of the rack. The top piece Is slotted for the arms, which are vlvoted to a 
common cen ter pin, and applied by Ila t ond wings to the sheets to be turned 
by a sHdlng plate, which catches by s taples and slo ts Into the forked ends 
of the nrms. The sliding plate Is�drawn frolD side to side by cord! and pul· 
l eys connected to a knob on the base  piece. 

Improved Wheel fOl' Veloicles. 
Frederick H. Brlnkko t ter, Qnlncy, I lL-Flanges rise ou t of the surrace of 

the hub cylinder at a considerably grea ter dis tance from each other than 
the bread th of the spokes, and Incline toward each o ther for the groater 
portion of the distance to the p eriphery. Near the ou ter edges they make 
a short turn direc tly toward  the spokes, and for the res t  of the dis tance 
they are parallel to each other, and have a flange on the fnside, and form a 
dovetail shaped annular chamber, In which are c ollars of WOOd, dlvldad In 
two parts, for pu t ting them In . They are coated wi th white lead, to pre· 
vent them from shrinking, and the spokes are driven tn 80 as to wedge 
tigh tly all the way to the bo t tom . The :nslde of the hub and als o the ex. 
terlor of the box are provided wi th sh or t  spiral ribs, near each end, to lock 
tbe box agains t end m otion, by turning It after It Is Inser ted In the hub, so 
tha t  the ribs bear agains t each other ;  and near the ou ter end of the b ox is 
an annular ring, agains t  whtch is a 'leather washer, to pack the j oint t1gh t 
hy a Ilange of a nut. The wheel i s  placed d own, wi th the Inside of the hub 
up, the box centered at tha t end, and the '  space Ilnally ll11ed with melted 
sulphur. 

Improved Earth C l oset. 

John L. Young, New York cl ty.-A hinge Is at tached to the c over and to 
the casing, by means of which the service pan and shu tters are op erated, 
and which conols ts of a bar which Is at tached to the edge of the cover, 
having a branch thereon. C onnec ted wi th this Is mechanism so arranged 
that, when the c over is raised, the service pan Is carned f orward benea th 
the s ea t, taking with I t  a layer of earth equal In thickness to the w!dth of 
the discharge mou th .  The excrement  faUs upon this layer of earth .  When 
the cover of the seat is closed, the pan ts  drawn back, and the con tents of 
the pan are depOSited In the tub ben eath . The thickness of the layer of 
earth on the pan may be of any width. The shu t ters are two pieces of 
metal, wi th their ends turned a t  righ t angles and piv oted to j ambs, so tha t 
they will fall and cl ose together by their own gravity. They are opened, 
when the cover Is raised, by me&n8 of the turned up edges of the servi ce 
pans, which s trike crankst which ratse the ban as the pan 18 �arrted for 
ward . The hinge Is of such peculiar construc tion and so applled tha t  the 
shu t ters are n ei ther opened nor cl osed un til the cover is thrown almost 
back agains t the fron t  of the hopper . .  

Impl'oved Plane Gui de. 

Wal ter S. Shipe, Minerva, D . -Thts Inven tion rela tes t o  an Improvement 
tn plane  guides, by whtch the plane 18 s teadied, ln squaring or beveling, t o  
any desired angle wi th out the u s e  o f  a try square o r  bevel ; and c onststs of 
a yoke, whtch Is tlrmly appl1e d to the plane, and provided, at one end, wltb 
a pivoted gutd.e s trip, which is adjusted, by clamping s crews, under any re­
quired angle to the plane. 

Improved SUIrRl' Manufacture. 
Hennan M.  Aschenbrenner, Havana, Cuba, assignor to himself and The. 

ophllus Masac, same place.-The juice passes from the grinding mill In to a 
conveying tank wi th two se ts of Ill ters, which operate al ternately. The 
conveying tank discharges Into the flannel lll ter, and the .Juice folio Int o a 
tank which has three ou tlets corresponding wi th tbree open ket tl es .  I" 
these ket tles, In successIve order. the cane jutce is preCipita ted , by means 
of  Hme and magnesia. and the sedimen t Is drawn olf. Thus purilled, the 
juice passes through the siph ons In to the las t Ill ter, and then, by the suc· 
tl on pump, ls forced In to the sulphur box. This box, of wood, has Inside a 
paddle wheel, worked by the steam engine of the mill, and I> fed wi th suI· 
phurous fumes from the adj oining sulphur furnace .  The jul ce leaves the 
b ox In a perfectly bleached condi tion, passing upon a metallic !)ox of shee t 
metal, heated Inside by steam, and serving to raise  the temperature of the 
Juice to not over 900 cen tlgrade,by a condensotton of 52· to 55· Baum�. There 
It goe. In to a commtlnlca ttng canal , upon the Incl1ned plane, also heated 
by steam and provided with an outle t, and Ilnally Ii 'acted npon by a bl� s t  
from a B team fan placed a t  the lower end of  thls lncl\ned plane .  The juice 
becomes now so thick tha t  It has to be scraped with the slowly revolving 
scraper, which is c ons tructed l1ke an pndles8 apron, provided wi th sui table 
scraping blades, and ac tua ted by power transmi tted from the engine .  There 
is another smaller and more incUned plane, similar to the former one, and 
als o fanned by an other fan,from which plane the sugar. already crys tallize d, 
i8 scraped ott', by hand or otherWise, i n to  the 110al receiver. A compl ete 
descrip tion and illus tra ti on of this Inven tion will be found on page 367, vol .  
XXIX. ,  of the SCIENTIFIC AMERICAN . 

Improved Packall'e for Canstic Alkalies. 

Henry, B .  Hall, New York clty,-Thls Invention rela tes to the caustic 
alkal1 package, consis ting of a spun or s tamped me tal rup, wi th a hermet. 
leal cover of resin and wax or the Ilke material, formed by pouring a gum· 
my subs tance, In a mel ted s ta te, over the alkal1, wi th which the cup Is 
Illled ; and It cODOls ta of a metal disk or cover of tin or other sultablc sub· 
s tance pu t In before the gummy sealing material Is put on, and made to 
spring In to a small gro ove In the inside of the cup near the top .  The object 
IS maInly to u t1I1ze gummy sealing ma tters or componnds for closing me tal 
p ackages con taining broken caus tic soda. The sealing subs tance canno t  
well be u8ed withou t said me tal c over, ln consequence of I ts se ttling down 
In tbe spaces be tween the pieces, and cementing them together, canslng 
consIderable was te, besides In terfering with the use of the soda, 

Improved Pen Wiper. 

Hugh S. Ball, Spar tanburg, S. C.-This Inven tion conSists of two sponges 
held In suitable metal cups aWxed to the end. of ben t lever arms. The 
lat ter are so c onnec ted with a suitable standard and with each other that 
when the pen Is lightly pressed upon the lower sponge, sutllelent foroe 18 
exerted to bring the upper sponge down npon I t, 00 that both sldeB of the 
pen are tbereby cleanly wiped. 
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Improved Farm Gate. 

David A. Neidig, Paris, O.-Thls Invention Is an Improved !!,ate for self· 
cl osing and self·la tchlng, and answering the purposes of a smnll farm gate 
for the passage of persons on !oo t and horseback as well as those of a l'uge 
farm gate. The gate works easily and conveniently! is cheap and durable ,  

and 11f ts clear above  the sn ow. When the gate i s  closed ,  a suppo rting rail 

ex tends through i ts full leng th ,  and rests with a semici rcul ar notch on the 

pulley of the ma,1n POBt. When pushed open to the Side,  the gatl-" sl i des on 
the suppor ting and inclined rans, and, being s e l f-closing and �elf la lcning, 

I n to its former p ositI on .  When i t  is desired to keep the  gatc open for 
ordinary purposes during the day, i t  Is pushed back t i ll it rests  on a 10llg 

notch on the inclined ran, whi ch raises also the forwaru cnd of the sup. 
porting rail. and locks it into the top of the main post, bringing the gate t o  

a level. In this p osit ion the gate cann ot b e  swung aro u n cl ,  and I n  order 

to do so, 80 ali to make room for a l oad of hay or other  l.lUlky sub:.,tance, it 
is necessary to push the ga.te tnto a sec ond or ahorter notch ,  which causes 

the forwBrd end of the snpp or ting raU to drop in to 8. semicircular rece s s ,  

from which p ositi on It c a n  easny be lifted and, th e gate be ing properly 

balan ced, swung around. 
Improved Cau for Trallsporti nll' 011,  etc. 

.James E. Plmley, Newark, N. J .-The ends of the cov er extend d own :lll d 
overlap the side8 of the body, and are fastened by screws put In so that they 
can be taken out readtly, to remove the cover altogether while  the con. 

tents are being drawn from time to time for use.  A tapered nozzlc is con· 

s tru cted wi th ou t  a bead at the t op, so as to se cure a tapered cap, which Is 
provided with an annular groove, to fill with phtster of PariS or other 

cement In a plastic st.ate  when the cap Is put on for sealing I t  up tigh t ,  
The cemen t  t s  broken loose by a few taps w i t h  a small hllmmer o r  oth er 
instrnment when it is t o  be taken off. There 1� a funnel  around thp  vent  

hole, t o  h old the ('ement  for  sealtng the vent for  tl'ansportatioll .  

hllproved \Vire Stretch el·. 

Isaac H. C ongd on and Jacob E. House, Omah a, }; e b . -Thth inven t io ll con  

St8 ts In the mechanlca.l appl1cation of an iron frame and rollers for t h c  pur· 
pose of adjus ting or giving a uniform and constant tightness t o  the i ro n 

wire used In the c onstruc ti on of wIre fences. The rollers arc of hol low 

cylindrical sh ape, se cured in suitabl e frames on either side o f  a P9St ,  and 

are provided with fl anges in whtch are h oles for the inserti on of lock pins ,  

which preven t  the rollers from turning back after the wire has b�en tight· 

ened. The wire Is att a ched b) its  end to one roller, and is  adjusted thereon 

by a crank handle, which is carried by the attendant from P08t to post , so  
tha t very ex tenstve fences can be easily set  as desired .  

Improved Fou ntain Pen. 

Henry N. Hamilton, White PlaiDS, 1\. Y .-TIlI:' handle o f  the peu i ii  

made h ollow, and is t apered a t  its l ower end. In the i n n e r  tlurfac(> o f  t l ie  

upper end of the handle is a h ol low 8crew plug,  with a closed lower t.'nd 

and with a hole tll rough Its side.  Secured t o  the screw plug Is a rod which 
ex tends down t o  the tapering par t  of said handle, and has a valve to fit into 

the l ower par t of the cavity, s o  as to  preveHt the outflow of the ink,  u n l e s s  

the rod and valve Q.ra slightly raised. A nut ,  which Is screwed into the hoI·  

l ow screw plug, ia perforated from its lower end, from the uppe r end 

of whloh a perforatt on leads ou t through the stde of 8aid plug. B,Y  turning 
the plug up a Uttl e ,  the valve is raised f rom its seat to ullow the  Ink t o  flow 

ou t. The nut is then unscrewed suftlciently to bring its 8 ide perf"ra t lon 
above the plug, s o  thl\ t  the air may pass in to cause a n  outftow of the  ink . 

IIDproved SUlror (' Rne C u l tivatol·. 

Henry Von Phul, Jr.,  and James Mall on, Holly Wood. tlea r Baton Houge , 

La.-The m old b oard Is hinged to a standard a n d  the land side. The land 

side prod.1Ces, with the mol d board, the shape of a slanttng Y. The P O ,ltIOD 
of the moM. board and land side Is regulated by a curvcd lpver which 1 5  p ivo t . 
ed tO ft supp or ting- bar of t.he land side, and connected by a. piYotcd har t o  a 

projec ting lug of the mold board. For expanding the fluke t o  It s largest 

width, the handl e end of l ever 1s l ocked by a pin, through a hole near itE<  
handle, into  a h ole  of a projec ting bar of the land side. By sui table meanR 

the width of the Iluke may be c ontracted as desired. 
Improved Velocipede. 

George Avery, Ottawa, Ill .-The rear axle I s  provided with a crank fo r 
each pedal bar, which are so srranged that the bars are made to act alter 
nately on th e axles, the weigh t of the driver being first thrown upon onc bar 

aud then upon the other. The p ower is applied when t h e  cranli's a rc In a 
h orizon tal positi on ,  when the weight wt11 have t h e  great e s t  effect .  TIH I 
arms of the steering lever are attBched t o  the forward axle. Thf' frame 

rests upon the axl e at the rear, and up on the bolil-ter in front, the forward 

axle b�tng bent to allow the bars to play. The bars ure jo lntpd  to the for. 

ward end of the frame, and foot pie c eR are on es{'h of the bars . 011(' eaeh 

side of e ach j oint. Th e driver stands upon these bllrs, with his  f e e t  on tlll' 
fo ot pieces, and propels the machine  by throwing his weight  1ir?t  upon o n e  

bar and then up on th e other alternately. 
Improved Ore Wasber or Huddle "nd Ol'e l'O epllrat o l'.  

John Collem, Idaho Springs, C ol . Terr.-The first invention is  a r�'vol\TiIlg 
buddle. The finely crushed ore, conSisting, for instance ,  of quartz, copper 

pyrl tes, lrvn pyri tes, and p,'alenB, Is conveyed by water through a suHab1<' 

sp ou t  int o the dis tributing box, from which It pa!!ses  through small h o l e s- ,  

and spreads itself uniformly u p o n  the s urface of  thf'; tabl e ,  the heavif'r m i n ­

erals settling mostly near the center, and the lighter n e a r  the peripht'ry 

lmt sUll in a mixed condt tion, as the separation ('au sed by tlw runnlug w a t  t' 

only is very imperfect .  As the table revolves the minerals are subj ected to 

the combined Bett on of the clear water from the distributing box,  aud the 

s tirring of the bro oms, w'h.lch ca.uses the q uartz sud other 1igh t ear thy mat· 
tel' to pass to the periphery of the disk, and then to fall into a sultahle re· 
ceptacle j while, owing to the jarring actt on of the pounders and thp greater 

density of the other minerals, th e h t ter sttn remain on the buddle.  The 
copper pyri tes, and then the tron pyrites, being subj �cted to  the  action of 
the other brooms and larger quantities of clean water, arf> each passeu t o  
the cireumferen ce, and deposited I n  sep arate re cepta cles . The galena. still 

remalning en the table may be removed br other broom� or scrapf'TS,  o r  be 

washed off by strong j ets of water. The same invent or has also patented 

an improve d ore separator which conslstf-i of tw o or m ore gra ding slev�� in 

the upper por t ion of a tank of water having ap proprlllte discharge pa"lsag('� 

f or different grades of material escapln",. These arc a ctuated in the water 

by sut table mechanism, and also have a wash1ng attachment so arranged 

that currents of wa ter are caused to ft ow upward 82'ainst the descendtng 

currents of ore. The " slime " wa ter Is thus separated from the coarser 

parUclest and caused to :flow, wi th th e fine :,.a.rticles o f  ore,  into another 
tank, ln which Is a siphon pipe adapted to collect that w bl ch I. sutllclently 

heavy to Be t ti e  to the bottom of the water In said tank an d convey I t  to  a 
proper re cep ta cle. 

Improved Station Indicator. 

J ohn W .  Newlin and Jacob S. Slmmerman , MIllville, N . J .-This inventton 

is an improved statt on indicat or for railro ad cars, so c onstruct ed  that the 
tndicat ors throughout the train may all be adjusted at the same time. The 

fron t of a rectangular box has a transparen t portion in i t s  middle p art .  to 

allow the names of the stations to be seen .  The names of the stations arc 

prin ted upon strips of w ood. The upper p arts of the strips have hook.  

shaped slots. Vertical pie ces are a ttached t o  the top o f  the box, and to 
their l ower inclined edges are a tta ched metalli c straps,  i n  s u c h  a 'vay as 

to f orm IncHned sl ots. Other piece. with upper edges IncHned to t h e  rear  

are a ttached to the bottom of the b ox, an d thefr forward ends extend cIOl<,(' 

up to the door . The l ower edges of the strips incline do wnward . A sh a f t . 

which works in bearings at tached to the b ox, carries thl'ee arms. The 11r8t 

arm proJ ec ts downward lut o such a p ositi on as to str1ke the clapper o f  H 

ben. The sec ond arm, when moved forward, strikf>s ngalnst.  the end of the  

l owes t  name s trip, an d pushes it longitudinally unt11  i t  drops  upon the in ­
clined edge of the l ower ver tical pieces, down which i t  slides to the rear rart 

of the box .  Tbe third arm passes out through a s lot In the en,l of the box , 

and has a pulley pivoted to I ts end, to receive a cord which Is kevt In pl ace 
upon the pulley by a spring which allows the cord to be slipped off a n d  on 
convenien tly. The c ord ex tend! through all the cars o f  the train . When 
the cord Is pulled the effect iii to raise all the arms, w h i c h  strike th(' brJIH ,  

and pnsh the lowes t  s trips from thetrplaces and exp ose the next s tripR. W : I (' II  
the end of the rou te is reached, the strips will aU be UPOll the lower ye rl ie ·  
a l  pieces, and arranged tn proper order for the return trip, 80 that a l l  thai 

will be necessary to rearrange the Indlca tors win be to raise t h e  stripl':l !  RD(\  
hang them npon the s traps of the upper pieces. 
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�u.siue.s.s nml �tr$nuat. 
The Charge fo'}' 11l8ertion under this head i8 $1 a Line.  

Pat. for Sale,  Cheap - "  \Valking Motion" 
s. ,M. Treadle-Do " dead " center-u o start i n g  with hand 
-fits all machines-finished cDmpl e t e  for 'iOe. )1. II . 
Kna p p ,  Monroe,  Wisco n s i n .  

Pulleys, �hafting, Ad.i ustable lIang-ers, & c. 
Scn(1 for Price L i s t  to Tully & Wilde, 20 P l a t t  St. ,  N.¥.  

Steam Boiler and Pipe Coyering-Economy, 
Safety, a n d  Durab1 l ! t y .  Sayes from t e ll to t wenty per 
cent. Chalmers Spence Company. foot E '<I s t  Uth S t . ,  X .Y. 

Mill Men-For the best Gang Edger and 
RIpping Machine, address E. C .  DICey ,Gra n d  IIaven,)Iich . 

As Sup't or Draughtsman-Familiar with 
mari ne work : good reference-address Bcl1,  Experiment 
)1II1s,  Pa . 

A practical Speed Counter-Can be carried 
n the vest pocke t .  Sent by mail for $'2.15.  Samuel Har­

ri s ,  51  "'Te flt 'Vashi ngton St.,  Chicugo , Ill . 

Forpwarned !-For pamphlet about Fruit­
drying-the so called Aldcn process-a n d  my patents,  
address l\h rshall P .  Smi t h ,  Lock Box 8Z5,  Baltimore, �ld. 

A mechanic, haying some knowledge of 
drawing, desires a place under in strnct i o n s  at III chani­
cal  dra w i n g .  Addre ss A. �I . 'Yay, Lyk s ,  Lancaster 
C o . ,  Pa . 

2nd Haml Portable Engin('s ,  8 to 20 H . P  . . 
thoroughly oyerhauled,  good as H e w ,  at less than Half 
Cost. I .  n. Shearma n ,  ,1;; Cortlandt St.,  Sew York. 

For Sale-English anel Freneh Patents on 
nIl article now succ�e�sfully introdul2ed In the U. S., a n d  
u s e d  by all  Criminal officers, Pri s o n s ,  &c.  Addrcss J u ­
dicial,  1 Warrcn S t . ,  I-toom 13, X e w  YorK. 

A Machinist and Draughtsman of 1 8  years '  
experience as )'I:mager, W :l n t l'l  a !' i t ua t i o n  or the agency 

of some m anufacturi n g  concern. A d dress D . F . �1 . ,  
1748 � o rth 10th St.,  Philade l p h i a ,  Pa . 

County a n d  State Bight s for SalP of a val­
uable Patc n t .  Address n . L<\wy�r,  Pittsburgh , Pa . 

Noyelty Carring-p, �quarc Canop�- , "ranted.  
Addrcss F .  B o o  Lock B o x  30 1 , P I t t s b u rgh, Pd.  

(lIass Cuttpr anel P ntty K n ifC'-Agpnttl 
wanted.  35 cts. ,  p o s t·paid . T .  Hay,  Box U68, Boston,  \l s .  

'rhe best Gold Pens in URe pore thoRe made 
by c . )! .  Fisher & Co.,  10"� Fulton St. ,  ?-;e,v ·fork . 

To Eledro-PlaterH 8 n(1 �lanufadur('rs of 
Lightning H o d  Point �-A - a r s t  class E l e c t r o ·  Plater, w h o  
thorvughly understands t h e  b u s i n e s s .  w a n t s  t o  chang-c 
h i s  p o s i t i o n .  lIe has a patent for Pl a t i n g'  with Phl t i n a .  
Address " Platin a , "  Scien t i tlc American . 

Wanted-Manufact nrer for staple a rticle o f  
tools  o r  heavy h3rdw a r l' ,  b y  impro ycd. process. fully 
tcsted. Address Geo. Evcrrtt, :'tit. HoIICY,  X{' W  Jersey.  

Enginps 2 t o 8 1I .P.  1\. 'f wiss,� e w IIa,-cll ,Ct. 
By touching different buttons on tho desk 

of the manager, he c a n  communicate with anv persoll  i n  
t h e  establIshment w i t h o u t  l e aYing h i s  seat . The )11 u i a ·  
t nre Electric Tel£graph-Spll'ndtd f o r  o ffi c e s ,  factoric s  
!S h o p s ,  dwellings, e t c .  Price o n l y  �5,  w i t h  battery. e tc . ,  
complete for w orking.  )lade b y  F .  C . Bpach & C o . , 260 
Broadway, corner ",Varren St . ,  �ew York. Thc Sci e n t ific 
AmerIcan esta blishment, Xew York. i s  tit ted with these 

n s t r u m e n t s .  

Millstone Dressing Diamond J\Iachinps-
8implc,  effectlyc,  econ omIcal and durable, gh'lng unI­
versal satisfaction.  J.  Dickinson , 6 1  "!\assau St. , X.Y. 

1\ obody will  buy the llwtal Truss with its  
p f t i l c � s  Iron Finger. T!lC Xew Elastic  Truss, fi,.<";3 11road· 
way, New York, ho1<1s the rupturc caRy till cured. Pres­
sure all around the boll)" 

Protect your Buildings-Send for testimo­
nials.  � .  Y. State Roofing C o . ,  6 Ccdar St . ,  N . Y. 

\Voolen and Cotton Machinery of every de­
scription t o r  Sale by Tully & Wilde,  20 Platt St . ,  N. Y .  

Steam Engines-Special Machinery, Shaft­
tng, Pulleys & Ha!1gers , D. Frisbie & C o . , X . Have !! ,  C t .  

L. & J . W. Feucht wanger, 5ij Cedar S t . ,  XX., 
Manufacturers of  S oluble G l a s s .  Water G Ins:! or Sil icates 
of Soda and Potash in all  forms and q nanti  t ics.  

Pat .  Double Eccentric Cornice Brake, m'f'd 
by Thomas & ilobin:'oon C i o n . ,  O .  Spud for Circular.  

Dean's Steam Pumps, for all purposes ; En­
gines, Boilers, Iron and Wood WorkIng Machinery of 
all descripttons. W .  L .  Chase & C o  .. 93, 93, 97 Liberty 
Stre e t ,  Xew York. 

Stove Pat terns to order-Also, for sq le a 
variety of n e w  Styl e s .  E. J. Crldge , Troy, � .  Y .  

'freatises on " Soluble Glass," $1 per copy ; 
on u � ickel," 5Oc. per copy j on " Gems," $").2� per copy ; 
on " Fermcnted Liquors," $3.12 p er copy. )Iatled free by 
L. & J. W. Feuchtwanger, 55 C e dar St., �ew York . 

MininR', Wrecking, Pumping, Drainage, or 
[rr1gating 1\lachinery, for sale or rent. See advertisement, 
Andrew's Patent, 1nslde page. 

" Superior to all others"-for all kinds of 
work-Llmet & Co.'s FreDch Files. They are better, 
forged, be tter cut, better tompered, and cheaper than 
Engl1sh ftles. Send for Price·List. Homer Foot & C o .  
S o l e  agents,  2 0  Platt S t . , New York. 

Price only three dolla rs-The Tom Thumb 
El ectric Telegraph . A compact worktng Telegraph a p  
paratus, f o r  sending messages, making magnets,  t h e  
electric l1ght,  giving alarms, an d Vari ous o t h e r  purposes . 
Can be p n t  in operati on by any l a d .  Includes battery, 
kcy and wlrc s .  Ncatly packed and sent to all  parts of 
the world on receipt of price. F .  C. Beach & Co. , 260 
Broadway, cor. Vi'"arrcn S t . , Xe w  York . 

Hue's " Little Want" Inj ectors, Cheapest 
and Ilcst Iloner Fee der I n  the markct.  W. L. Chase & 
Co. , n3f D5, 97 Liberty Street,  � ew York . 

Brown's  Coalyard Quarry & Contractors' Ap­
paratus for hoisting and conveymg materlal by lro::l cable. 
W.D. Anarcws & Bro . 414 Water st.N. Y. 

Parties needing estimates for �Iachinery 
of any kind, call on, or address, W. L. Chase & C o . ,  
93, 95 97 Llbcrty Street,  New York . 

[ron Steam Boxes for Staye Bolts & Veneer 
\Jutting �I:lChjnes.  T. n. Bailey & Vail, Lockport, N. Y. 

Partners \Vanted-\Vo want to find one or 
t w o  good careful Managers v.,.ho hrL\'e capi t a l ,  t o  buy an 
Int erest in 746 Acres Big )luddy Co,I, heavy Tlmll!lr and 
Farm land, who shall superinten d the FarmIng, a Saw 
)Iill  and Coal Shaft . Safe investmen t .  See " Iron Age" 
for Jan . ,  1874. Address Dobschutz & Abend,Bellevllle,Ill. 

For Solid Emery Wheels and Machinery, 
lend to the Union Stone C o .  Boston. Mas' . , for circular. 

For best Presses, Dies and Fruit Can Tools 
BU.s & Williams. eor. of 1'Ivrnouth & Jay,Brooklyn .N .Y. 

Best Steam Traps made,non-freezinR'. Scotch 
Tubes and Engineers' Suppl1es, &c. A. G. Ilrooks , 426 
Walnut Street, Philadelphia, Pa . 

Steam Fire EngineR ,R.J.Gou:d)�·p,wark,N.J. 

Jtitutifit 
All Fruit-can Tools,Ferracu te ,Bridgeton,N.J. 
Lathes, Planers, Drills, Milling and Index 

Idachlnes. Geo. S. Lincoln & Co.,  Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad· 
rertlsement. Address1Jnlon Iron MIIII, Plttsbnrgh , Pa., 
for Uthograph . etc. 

Temples and Oilcans. Draper,Hopedale,Mass . 

Hydraulic Presses and Jacks, new and aec­
,,,d han d .  E. Lyon ,  470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
.ddress MHo. Peck & Co .. New Haven. Conn . 

Small Tools and Gear Wheels for Models. 
Ltst frec. Goodnow & Wlghtman,23 Cornhlll ,Boston,Ms. 

A. E.  C. can repair his mf'Cl'SChalllIl pipe by 
following the directions Oli p. 90, yol. 30 .-J.  1·�. and 
oth ers will find explicit 1nformatlon o n  the subject of 
sumac in any good work on bot:l.ny.-G .  C .  D. can repair 

rubber b o o t s  by the pro{'css descri bed on p. 155, vol. 26. 
-C . S .  & C o .  wtll find directio n s  for bronzing malleable 
iron c.-l s t i n gs on p. 203 , '"0 1 .  29.-(; . B.  and others can ob· 
tain the lenscs for thc cheap telescope described on p .  7, 
vol . �O, from n ny opt lcian.-.\. S. will find directions for 
repairi t1 g"  rubber ovcrsh o ( tI o n  p. 155. Y o l .  26 -J . H .  
s h o u l d  addre ss the engLnecrs o f  t h e  Hoosac tunnel for 
the information he Rceks .-J . W .  A .  will  find a descrip· 
tion of nickel plating o n  pp. 91, "01. 29, anel l87, vol . 28. 

C. H. F. says : 1. In a self-feeding stoYe, the 
pipe runs 8 feet horizontally from the stoYe, and then 
fl ome 12  feet perpendicular into the garre t ,  where it  runs 
20 feet h orfzcmtally and e n t crf-l the chimney. A substance 
i s  constantly drip p i n g  from thls 20 feet of pipe I n  the 
garre t ,  and i t  (' s t s  its way through the p i pe iu a short 
time. TIH're i s  no possibi lity of any water getting into 
the p i  pe from the chimn e y .  I send you a few crystals 
vt'll ich formed on t h e  perpendicular part of the pipe in 
thc garre t where t h i s  substance runs down on i t .  What 
cau ses this substance, and what are the crystals com­
posen of ? A .  Probably some corr08iYe substance i s  
dl s t l l l e d  f r o m  the c o a l ,  and condenscs i n  the p i p e .  The 
specimens sent seem to be sesquioxide of iro n .  2 .  Ho w  
can t h e  t O J:! e  of a ch urch s t e e l  b e l l  t h a t  is  cracked be re· 
stored ? Could It  be done in the steeple ? The bell Is  so 
hard t h a t  steel tools  will  n o t  cu·. It.  A. We scarcely 
think i t  can be don e .  3. Is there a substance,  and i f  so 
h o w  Is i t  made, that will take the temper o u t  o f  �teel  or 
soften i t ,  so that tt can be dri lled wIthout heating ? A. 
Wc d o  n o t  know of any. 4 .  Which will  stand the most 
pressure,  a copper or a n  iron bo1J er, both of the same 
size and thickness ? A. An iron o n e .  

J .  E. VV. asks : 1 .  Why can a gimlet point­
ed screw be driven more easily with a long screw driver 
than with a short o n c ? A .  On account of the greater 
l e ,"erage that caR b e  obtained by inclining the long 
screw driv e r .  2 .  Can the same screw b e  driv en more 
easily wtth a pressure o n  the screw more thu.n e n o ugh 
t o  kcep the screw driver i n  place ? A . ",Ye think n o t .  

F. n. aHks : 1.  How ('an I get a good spring 
temper on steel w1re ? A .  Temper in 011 . �. Ho w  can I 
case harden it ? A. ",VUh prussiate of potas h .  3.  If I 
c s s e  barden i t ,  will  i t  make It break more easily? A . 'Ve 
think It w i l l .  

F .  F.  H. aRks : 1. W ill a common horseshop 
magn e t ,  if  bl �nt st raigh t ,  have the samc quali t i e s  as a 
compass n e e d l e .  as to polarity ? A. Yes .  �. "�ould 3 
compass n e e d l e  lose i t s  power if it  were confined 80 that 
i t  could n o t  t urn o n  i t s  pin, a wei ght being p u t  on the 
cap o f  the needle so that i t  can not move ? If 1 turn the 
complSs 80 that the north end of the needle would poin t 
south and lct it rema i n  for six months, what w(luld be 
the res1ll t ?  A .  Probably it would lose a l ittle  of Its at· 
tractive force.  3. Is there any motor run by a. magne t ? 
A. Yes.  

C. A. \V. says : 1 .  It se(,IllS to me that,  in 
t h e  present state of s t e a m  engineering, t h e r e  o u g h t  to 
be rules for the construction of slide valves that would 
be generally recognized by bullders  as giving the best  
result  fer average speeds.  The diversity of prac l iee 
seems to b e  as great as  the numbc r of b u i l ders, and the 
theories equal t h e  mechanics in llHmb e r .  I know build· 
ers who give s o  large a compression in some cases as  to 
force the valve from i t s  seat,  whtle others release almost 
as early as  the cut·oft, and have practically n o  compre!!! 
sion.  I should suppose that the most economical point 
of cut·off, release , and compression would have been de­
t ermined approximately, by actual exp eriment by this 
time . Is there no work treattng on these que�ttens ? 
Auchincloss assumes these p01nts to be determined, and 
then giv e s  rules for constructing valves accordingly. 
A. We think the subject i s  treated in several manuals 
of the steam engine and locomotives. 2 .  Are strups pre ­
pared from starch, cotto n ,  wood fiber, etc.,  by the use Of  
!'.ulphurlc acid or o t h e r  re·agents deleterio us ? And is 
there any simple test for detectlng deleterlous qualities? 
A. We think not, l n  general. Probably t h e  simplest test 
would be w i th litmus p a p e r .  

R. R. says : In a shop heated with exhaust 
steam, conveyed through pipes made of galvanized iron 
the heat does not seem to radiate,  n o  matter h o w  much 
steam I s  turned on. Why i s  thl, ? A. Probably the 
trouble 1 s  caused by insufficient radtating surface or too 
little s t e a m .  

\V. asks : In estimating the heating surface 
of a vertical botler, should the surface of those parts of 
the tubes be measured which p roj ect above the surface 
of the water, through the steam chest ? Is not the heat· 
ing surface as  great i n  a boiler where the tubes only ex· 
tend t o  the surface of the water as  1n a botler of same 
dimensions where the tubes extend t o  the top of boiler ? 
A .  The heating surface Is greater where th12 t.ubes e x ­
t e n d  t h e  w h o l e  distance . 

T. J. McM. aRks : How can I divide a given 
straight line into two parts, so that the square on one of 
the parts may b e  d o u b l e  of the square o n  the othe r ?  A .  
You can solve the question , t o  any degree of approxi­
mation desired, by the following formulas : I.et l = length of 
the line. Lesser part= I X .y2-1 .  Greater part=21-IX 
V2• 

T. C. W. asks : 1 .
' 

Can you give me a recipe 
for mak ing blackberry wine ? A. Cook the berries 
slightly; let  them stand unt1l the next day. Then strain 
them, add 1 quart of water and 3 p ounds of brown sugar 
to each gallon of the juice.  Place the m i xture in a cask, 
cork tlghtly, and let I t  stand unt1l the following March , 
when It can be bottle d .  2. Is It a healthy drin k  or not ? 
A. We think s o .  3. Would It n o t be practical to ring the 
bells in the different churches by telegraph, providing 
each churcb had its own b!l.ttery, and could not one llian 
ring all the bells In one church ? A. Yes. 4 . C an I get the 
different drawings and specillcations of ali the patent 
ice elevators ? Iio w ce n I llnd 011t bow many have been 
patente<i ? A. Yes . Yo� can onlv llbd o u t  tbe number 

�tUtri'JU. 
by 8. search . 5. Can I have my hydrant so arranged as 
to force the water out Of my cIstern into water pIpes 
through the house, without letti n g  any water out of the 
hydrant Into the cistern ? A .  You can probably do I t  
by p u t t i n g  u p  a w a t e r  engi n e ,  to be driven by t h e  water 
from the hydrant .  6.  Can you give me a good recipe for 
hair oil that wlll not injure the hair ? A.  Probably cas­
tor 011 Is  as good as anything. We cannot anhwer your 
other questi o n ,  as the data are insufficien t .  

J.  '1'. H. asks : Should the propeller be of a 
greater or less p i t ch at the center than at the p e rimeter, 
t o  avoid drag ? A. There I s  a gre a t  dlfterence o f  opln· 
fon Among e ngineers o n  this p o I n t .  :Makers of propel­
lers with varylng pitch asscrt that their screws, when in 
motion, do not shake the yessels so much a s  equally ef· 
ficient screws with con ... tant pitch. 

J. W. D. E. asks : 1 .  How many difi'erpnt 
kinds of fire engines are t here in use ? A. Hand e n ­
g i n e s ,  steam eng1n es,  chemical engi n c s .  2. How m u c h  
f a l l  is  u s u a l  on canals ? A .  T h e y  a r e  generally l e v e l .  3 .  
",V h li t  I s  t h e  common width ? A.  T h e  widths vary great­
ly in different localities . 4. Is it essential that canals 
should b e  walled up ? If so, would brick be cheaper 
than any other material ? A.  Gen e rally caoals require 
to bc w.lleel up,  but we d o  not think that brick I ,  the 
most suIt able material. 5 .  'Vh en will  the eomm1 ttee de· 
cidc between the competi tors for t h e  reward offered by 
tll e  State of N e w  York ? A.  The time dnrlng whIch 
competItion was allowed hag expired. 

X. L.  T.  asks : 1 . How ('an I compu t e  the 
pressure exerted outward by a ball we:ighing l Ib . ,  re­
volving in a circle the radi u B  of which is 1 f o o t ,  a t  
1 revolutton p er seco n d ? I s  t h e r e  a n y  fi x e d  r u l e  for 
determining the centrifuga l force of a body ? A. The 
centrifugal lorce of a body = 

CW"eig-ht in ponnds) X (vclocity in fc('t prr �reond ) 'l  
radilli)(ilZ'2 

2 .  Do you know of any book publ ished on the compass 
and the variations t o  which t h e  magnetic n eedle i s  lia· 
ble,  treating the subject I n  such a way as t o  enable a 
person to acq uire the skill and kno wledge reqUi s i t e  for 
an expert surveyor ? A. Gtllespie's " Treatise on I .. and 
Survey1n g "  has considerable Information on the subject 
of the com pass.  

W. J .  B. asks : What i s  the most reliable 
work on superheated steam , and where may it  be ob­
talned ? What is the greatest  number of degrees of 
heat that can be o btained from superheated st eam ? A.  
·We do n o t  know of any work t9.at w1l1  answer your pur· 
p ose . Steam can be superheated to any degree that the 
apparatus will stand. It would probably be well for you 
to consult all experIenced engineer about the matter, as  
In this  way you will  avoid costly experimen t s .  

'r.  L. C.  ask s : 1 .  \Vhat is the greatest pcr­
pcndic ular hfght to which the waves on the ocean rise . 
measuring from bottom of the trough ? A. From 30 to 
40 feet,  we thIn k .  2. W"ha t is t he d i s t ance between th(-'lU 
from top t o  top or c enter t o  ccnter ? A. About the 
saTh e a s  the high t .  8 .  How far below bottom of trough 
Is the water agI tated by the strong e s t  wind and largest 
wp.vefl ? A .  Probably about 2,000 feet.  

M. J .  S. says : I have a hollow rectangular 
v('ssel, two feet long and four fnches square, made of 
sheet steel,  one s1xteenth of an inch thick . Can I pour in 
molten east iron t o  make a solid piece,  and secure a per· 
fect weld with the steel without deteriorating t h e  qual­
Ity of the steel ? Which Is the best method to perform 
the operati o n ? A. 1Ye do n o t  think you can do it.  

'V. L. asks : Is any inj ury to be apprehend­
ed i n  firfng a boiler with the uust from m i xed fabrics 
whence the wool has been extracted, from greasy rags 
with oil of , 1Irlol ? A .  We scarcely think that any i n ·  
j ury will  result from t h e  u s e  o f  this  material. 

O. W. V. G. asks : 1.  Will a thermometer 
indicate t h e  same t empera ture hanging in the wind 
that I t  would If sheltered from the wind, everything 
else being equal ? A. Prubably the 1ndica t i o n  would be 
lower i n  the win d .  2 .  Is the temperature when air  is 
put in motion by a fan o r  bellows changed ? If so, what 
I s th e  cuuse ? A.  'Ye t h i n k  n o t ,  materially. 

(i . A. E.  asks : 1. I n  the el ectrical plate ma­
chine described on page 402, vol . 28, if  the disks are of 
glass, Is  i t  absolutely n ecessary to the proper working 
of ttye machlnc that the lower disk should be X and the 
npper ilt\ ? Or is it  only necessary that the lowcr one shouln 
be twice t h e  thickness of the u p p c r ? A. Probably the 
relative thickness I s  not a matter of great 1mportance. 
2. How or where ca.n I get ebontte ? A .  Ebonfte i s  made 
by heating india rnbber with n.lf i t s  weight of sulphur. 
You can doubtless obtain i t  from a rubbcr factory . 

L. W. M. says : We conduct escape steam 
through our building with tin I'lpe, for heating pur­
poses.  The pipe I s  not painted InsIde. I s  there any way 
that we could coat the inside of the pipe without taking 
1 1  down ? We think we could economize port of the 
escape steam if we could apply some good radiator. A .  
W e  scarcely think yo u  c a n  accomplish thi s .  

E. P.  C. asks : In Bourne's mode of setting 
the eccentr1cs, what Is meant by " the center of the ec­
centrics "? A. It has the same relative position as the 
center of any circular figure . 2 .  When a train of cars 
I s  gOing around a bend In the road, do the Inside or the 
outside wheels sl1p on the track ? A. The outer Wheels 
wlll  slip the most,  I f  both have the same diameter. 

A. B. D. asks : 1. What will remove black 
worms from the face ? A. Friction wtth a rough towel 
has been highly recommended by some of our corres­
spondents. 2. Are the so·called black worms liv­
ing insec t s ,  or merely a secretio n ? A. We think they 
are sccretlons of matter. 3. Are hot air furnaces bad 
for the health ? If so, what I s  a better and not t o o  e x ·  
pensive way of heating a hous e .  A .  T h i s  I s  a matter 
about whtch there Is  a great diversity of opinion . For 
our own part , w e  think that h o t  atr furnaces, in which 
water I s  constantly evaporated, may be used in well v e n ·  
t n a t e d  h o u s e s  w i t h o u t  Injury to health . 

A. C. E. says : 1 .  I have a small librarv of 
about 400 volumes which I w i s h  t o  arrange and -cata­
logu e .  What ls a good method for so dolng ? A .  It  IS R 
good plan to arrange the catalogue alphabetically, a c ­
cording t o  the names of the authors o f  the work� . E x ­
ample : "LLOYD, HUMPHREY.  Elementary treattse on the 
wave theory of ligh t .  2d edition, 1 VOlume, 8vo . Lon. 
don, 1873. 2 .  E . "  The figure 2 refers to the book case, 
and the letterE to the shelf on which the book may be 
foun d .  2 .  In sharpenfng a knife or a simtlar tool, when 
the grindstone Is turning towards you, sh ould you hold 
the sharp edge of the k"Ue toward you or from you ? A. 

The la tter way. 

E. E .  B. asks : What course of study is 
necessary for a civIl engineer ? What books are neces· 
sary, and where can they be procnred ? A. Send to some 
publisher of sclentillc works, for hIs catalogne, In which 
you will Jlnd the different subjects classilled. You will 
see.the ac1vertlsements of .uch p1lblhber. In t.be Sonlt{. 
Tll'IC AMKRIO).N. 
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A. S. asks : How can I stop the leak in an 
aquarium ? One of the glaQses is  cracked.  A .  Proba 
bly you can stop the leak by the use of ",arine glue.  

T. E. aRks : How can I ascertain the amount 
of any gtven element i n  an} given mtner al,  for instance 
the lead in galena, or t h e  zinc In bIen d e  ? A. It can be 
ascertain ed approximately Dy a careful blowpipe an aly­
sis . 

R. C. U. asks : How can I tin pieces of iron 
wire ? I hsye tri e d  {ltpping them in melted tin , but 
can n o t  prevent theIr s t i cking together,  and they are 
very rough and unevenly coatcd. A. Probably you w111  
have to arrange the pieces so t h a. t  they can be dipped 
separately, and w i p e d  off a s  s o o n  as removed from the 
tln b a t h .  

C. D. says : We h a v e  a private telegraph . 
�Jy station would n o t  work j upon s e eking for the cause 
the copper i nsulated wire (runn ing from the street w ire 
i n t o  my cellar) was found corroded at the two ends of 
the cellar w i n d o w  where i t  touched the brick wall . 
Will yon I n form me of the cause of this corrosion a t  
t h e s e  two p o l n  ts  t A .  Gases t h a t  corroded the wire 
might ha ve been grven oft from some place i n  the Yict n ­
ity. 

J . l\I. D. aRks : What will be the adyantagc 
of Inserting a % I n c h  p i p e  Into c a c h  end of a cyl i n d e r  
thereby m a k ing direct communication from one eno t o  
t h e  other ? T h e  object of this I s  t o  provide f o r  the 
dralnag-c of the cylinder.  A .  As wc un derstand the 
question. the eft·ect will  b e  to increase the back pressure 
on the p i s t o n .  

H. F. M. asks : 1 .  H o w  many fept to t h e  m il  e 
are there in a gra de of three degrees ? A. About 2 7 5  

fe e t  t o  a m O e ,  measured on t h e  inclin e .  2 .  H o w  c a n  I 
ascertain the amount of water that a ro a d s i d e  g u t t e r  
will  cn rry ? A.  Kn owin g the constructio n ,  y o u  c a n  d e · 
termine by experiment the v e l o c i t y ,  an d  consequ ently 
the amount of water dlsc harge(i in a given time. 3 .  
How much fall should b e  gi Yen t o  a n  open spout,  made 
of two plaNks nailed toge thcr, in a distance of 500 feet  
so as  t o  carry 30 ga I l o n 'i  of water per minute ? A .  Y o u  
c a n  U8� the formula g I v e n  o n  p . 48, vol . 2 9 ,  mult1plying 
t h e  coefficients there given by 0·571 . In thIs way you 
can llnd the inclina t I O n  nece ssary for a wooden pIpe 
Then make your trough so that the wet surface Is the 
same as the surface 0," the p i p e .  4 .  Is th ere any way t o  
repair the s c r e w  o n  a c o m m o n  a u g e r  when 1 t  1 s  sJightly 
damaged or worn ? A .  It can often be d o n e  with a fil e .  
5 .  Is there a w a y  t o  clean keros( ne barrels,  RO 3 S  t o  m a k e  
them fit for packing m c a t  i n ? A .  We t h i n k  t h e y  c a n  be 
cleaned by steaming. 6. What 1 s  t h e  b e s t  w ay t o  w a s h  
Jlannel ? A. T h i s  l s  a disputed point.  Perhaps t h e  la 
d i e s ,  who k n o w  all  about such matters,  will  send us 
their  view s . 

G. R E. says : 1. In your art icle on the in itial 
velocity of prOjectiles  on p .  400, v o l .  29, you say t h a t  t h e  
c1rcuit  o f  t h e  b a t t ery o f  t h e  B o u t o n  I n s t r u m e n t  can be 
closed or broke n at will  by means o f  a dft<jUIl c tOl'.  "�hat 
i s  that d l !ol j u n c t o r  composcd of, and what is  its p o s i t i o n ? 
2 . 1n the descrj p t i o n  of the SehuHz chronoscope,you mpn 
110n the in terrupter, and B3.y I t  closes and opens the cir- . 
cul t about 500 times per secon d j  can you explai n it ? A .  
In these i nstrumen t s  an electro·magnet I s  employed 
and the attra ction is destroyed by , I n tcrruptlng the con 
nectlon of the conducting wire with the battery. 3 
What will  cut off or stop the current of a common horse 
shoe magne t ? A .  We d o  n o t  k n o w  o f  anything that 
you CdU use t o  cut off the attraettve force of a p enna_ 
nCllt magn e t .  

C. R. asks : In the compoun<l engine,  in 
w h i c h  t h e  steam d o c s  d u t y  t w i c e ,  w h a t  1 s  t h e  ra tio be­
tween the first and second cyl i n de r ? A. From 2 ·5 to 5. 
2. What gain is claimed for this sort of e n gl n c ? A .  
Greater factllty for a high grade o f  expansion, and less 
cooling and reheating of the cyl1ndcr during alt erna t e  
strokes. 3 .  Is there n o t  a b a c k  pressure on t h e  pIston 
of the small  cylinder o n  the ret llrn stroke? A .  Yes . 4 .  
Is there any w a y  of avoiding t h 1 s  back pressure, a n d ,  if  
It could be obviated,  would not the gain be large over 
the ordInary engine where the steam is used Gnly once � 
A. Reducing this back pressure reduces t h e  working 
pressure i n  the second cylinder. 

G. E. W. ask s : Is not the curvature of the 
earth for the first mne nearer s i x  and a half than eigh t 
inche s ?  Reckoning diameter eight thousand, and dr· 
cumference twenty- five thousand,  miles,  the fall from 
pole to equator is four thousand mileS',  of course. Then , 
as the square of 6,250 miles is  to the square of 1 m n e ,  so 
4 ,OCO miles  are but a small  fraction more than 6 )1"  Inches . 
A. The polar diameter of the ea rth Is 41 1707,536 feet, or 
7899·155 mllesj  the mean diameter at the equator i s  41 , 
E47,662 feet,  or 7925'694 mUes. It Is sulficlently accura t e , 
in calculating the curvature of the earth, to regard It as 
a sphere with a diameter of 41,778,000 leet ,·� 13,926,OOO 
yards = 7912'5 miles. The curvaturc for any distance, al 
dlmen sio D s  being taken In feet, Is found by dividing the 
.quare o f  the distance by 41 ,778,000-or the curvatnre, 
i n  feet,  for any distance expressed In miles,  I s  e q u a l  to 
t w o  thirds of the square of this distanc e .  For a dis· 
tance of 5,280 feet, or one mile, the curvature will be 

(5280)2 - (1)2 2 - 0'66" ' . ' • . h bl 2 
411778,000 _ X a - ' teet as gn en III t e ta  c. . 
Has a telescope a lifting p ower, so to speak, as wel l 
es a power for enlarging ; and, If so,  are the two powers 
equal ? A. In general,  a correction for refraction 
(which makes the object appear higher than It rcally Is 
and thus reduces the curvature) should be appli e d .  This  
yaries with diffe rent states  of the atmosph e r e ,  b u t  i t s  
average yalue m a y b e  assumed a s  o n e  si xth of t h c  curya� 
ture, so that the corrected curvature i s  five sixths of 
that gh-e n  by calculation . Hence i t  app ears that the 
oorvature, at  a distance of one mile, corrected for re-

fraction is, on an average,-@�2'- X 5 = (1)2 X Ii = 0'556 
41,778,OUO 6 9 

fee t .  3. From what bases have t h e  earth's c i rcumfe r ·  
e n c e  n n d  diameter) as t h e s e  a r e  now measured, b e e n  es­
timated ? A. By the measurement of the leu gths of a 
degree of latitude a n d  longitude at differe n t  parts of 
the earth's E u rface . 

R J. B. H. asks : At what age does a person 
usually ptop growing ? A.  Some one has recently pub· 
Iished tbe following data In regard to the grow t h  of 
men and women : Average weight of boys at birth, 6» 
lbs . ;  average weight o f  girls a t  birth,  634 lbs.; average 1 
weight of males at �O, 143 Ibs . ;  a verage wclght of fe ­
males at 20,  120 lbs. .1\-1 cn acquire gre atest weight, on an 
average , a t  35, weighing 152 Ibs . ,  women, at 50, weighing 
128 1bs . Weight of an average man o r  womRn when f n l  
growth is  attained I s  a b o u t  20 t i m e s  that at birth . 

J. G. asks : Why will a hollow cast iron 
cylinder swea.t on the inside when a flame of illumlnat 
Inggas l s  turned into It for hca tlng purposcs ? Is I t  be­
cause the m01sture i s  contain ed In the pores of the fron. 
and liberated by heat , or 1 s  the gas condensed i n t o  wa 
ter upon coming I n  contact with the cold anrfBce of tb e 
Iron ? A. The ateam formed by the combustion of tll." 
I". eOlldeD oeo on Itrtldng �he cold cyl1nder. 
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J .  H .  asks : What is the best method of 

painting upon gl ass, 80 that the coloring will resist the 
weather ? A .  First dra,,,, the subj e c t  o n  paper, a n d  fast­
en it, face downward, by pasUug i t  at the ends, t o  the 

glass. Turn the glass oyer, and paint with a camel's hair 
pencn, the pigments being mixed with varnish.  Let the 
outlines dry before filling i n  and shading. The painting 
mnoy be YBrni s h c d  over. 

J .  B.  X.  asks : How can I transfer pictures 
from paper t o  glass '! A .  Coat the glass with a varnish 
of balsam o f  fir in turpentine, then preBs the engraving 
on smoothly a n d  even1y, being careful to remove all air 
bubbl es.  Lct i t  stand for 21 IlOurs, then dampen the 
back s ulllciently t o  allow the paper to b e  rubbed o ff  by 
t h e  forefinger, rubbing i t  till a mere film i s  left o n  t h e  
g l a s B ,  then varnish again . 

H. H. asks : How are organ p ipes construct­
ed, a n d  are they tuned i n  the shop o r  after the o rgan 1s 
Bct u p ? Do they ever get o u t  o f  t u n e ? If B J ,  h o w  are 
tbey made right agai n ? A .  Organ pipes are made o f  
wood o r  metal.  T h e  w o o den p i p e s  are generally nearly 
s quare in cross scction , varying i n  size o f  section ac· 
c ording to the length . Metal plp"s are of different 
kinds of pewter, the bcst being the sort known as spot· 
ted metal.  Pipes can b e  tuned before being p u t  In the 
o rgslIl o r  a f t erwards. Shortening a tube raises t h c  tone, 
length ening I t  lowers it.  

n. H. S. says : By what means can a barolll­
e t e r  that has l o s t  a pOi  t i o n  of the mercury froUl t h e  cis­
tern be made t o  register correctly ? A .  It would prob­
ably be diffic u l t  t o  adjust It without using another bar. 
ome t e r ,  unless the cistern is adjustable.  

H .  S. asks : 1 .  How does a chemist earn a 
livin g ?  A. Chemists make analyse s ,  prepare reports o f  
processes, e t c .  Some o f  t h e m  are professors i n  educa. 
tional institutions. 2 .  Does h e  ever get rich ? A. G o o d  
chemists o f t e n  realize large p r o fi t s  f r o m  t h e i r  profes 
slon . 3.  W h a t  are thc best books for a boy t o  study 
who wants t o  learn chemistry, supp osing he kno\vs no­
thng about it ? A . " T o w n e 's :El emen tary Chemistry." 
price $2.75 . will b e  a good b o o k  for you t o  have, and you 
will fin<l i n  i t  informati o n  In regard to your o ther ques­
t i o n s .  

J.  S .  aRks : 1 .  'Vhen in a rotary engine there 
are t w o  o r  more p i s t o n s  t o  but one abutment and steam 
port, after the second piston has passed the abutment 
a n d  is reeeiYlng steam, does the steam between the first 
a n d  Recond piston cause ba.ck pressure bv expanding and 
pressing the two pistons apart ? A .  In generai i t  does . 
2. Are the compr) U n d  brass flshlng reels cast or stamped 
o u t  o f  sheet brass '! A .  We belteve the cheaper styles 
are stamped. 

'V. 'V. M. asks : How can I cover wire for 
i nsulating i t ? A .  A disk having a large hole in the cen­
ter,  and carrying two spools o n  which the silk is wound,  
is made t o  revolve a s  the wire is  drawn through the hole,  
tile ends of the silk being first  tied to the wire.  By vary­
illg the relattve speeds of the disk and wire, the silk may 
ba wound o n  as closely as may be desired. 

J .  P.  L.  asks : How can I prepare bronze 
p o w de r ,  to be used in a semi - li q u i d  state u p o n  w o o d ? 
I want it to dry quickly. A. The b e s t  way Is to coat the 
wood with glue o r  drying o i l ,  a n d  dust the bronze pow· 
der over i t  thro ugh muslin. But the bronze p o w der may 
be mixed With drying o i l ,  and applied with a brush . 

D. B. asks : 1 .  How can I make small por­
tions of yello w and gre e n  bronze , a n d  golden i n k ? A. 
��or gelden ink, see p. 10J, vol. 30. Yellow ink can be 
made with a decoctton of saft'ron .  Green ink can be 
made by mixing indigo carmine with picric acid. � .  D o  
y o u  k n o w  of a simple p rescrip tion t o  t a k e  tan off the 
face and bands ? A .  C o v e r  the skin with c o l d  cream. 3 .  
Which i s  t h e  better, to study c i v i l  engineeri n g  theoreti­
�ally, o r  t o  study i t  by being the aSSistant of an engi­
neer ? A. The fatter way . 4. Name some authors who 
have written o n  the ' ·  True a n d  Beautifu l . "  A .  Ruskin, 
'fain e ,  Goeth e ,  �I a t thew Arnold, and the majortty of the 
poets. 5. What I S  the salary of a U n i t e d  States coast 
s urveyo r ?  A. From O D e  hundred t o  o n c  hundred and 
t w e n ty-nve dollars a month , we believe. 6. What are 
the predictions of the coming spring ? Will i t  be earl y ?  
A. Probably I t  w i l l  be l a t e ,  but this  i s  a m e r e  g u e s s .  i 
Whose work on civil engill eerlng do you regard as the 
best ? A. Professor Rankine's . 

II. J. B. asks : Is there any kind of oil that 
will form a n  explosive gas by forcinl!" air through it ? A .  
Probably naphtha or some o ther o f  the hydrocarbons 
will answer your p urpose.  

'V. asks : Why is it that, i n  he wing green 
wood, a spark o f  fire is often seen down i n  the wood 
next to the ax,  where there could b e  n o  grit ? A .  The 
spark I s  probably due t o  the friction between the a x  
and w o o d .  

R. G. asks : 'Vhy is it that a large boiler 
cannot carry as much s team p e r  square inch as a small 
o n e ? A .  The strength of a cylinder, other things being 
equal, i s  i nversely 3 S  the diameter. 

E. J. F. asks : 1. 'Vill the magnet be less 
p o w erful i n  attraction under water than otherwise ? A .  
We t h i n k  n o t .  2 .  What i s  tile best m ethod orcausing a 
magnet to retain its full power Of attraction ? A. Keep 
weights suspended from the armature . 3 .  Which I s  best, 
magnetite or iron merely magn etized, oris there no dif­
ference in the p ower ? A. The latter i s  best. 

'1'. S. V. says : I am using a 1 0 x 20 engine,  
running a t  8 U  revoluttons, with steam a t  6 0  l b s . ,  w i t h  a 

'S ineh exhaust pipe ;�an d  I would l i k e  to exhaust into the 
bottom o f  a tank c o n Lalning six feet water . H o w  much 
back pressure wHI t t  make o n  the engine? A .  About t,yO 
and three quarter pounds per square inch. 

J.  A. B. asks : Would a steam boiler explode 
wtth t h e  same noise a n d  throw pieces of the boiler as 
far If It exploded under hydraulic pressure at 150 pounds 
t )  the sq nare inch as i t  would under the same pressure 
o f  Htcam ? A .  The explosion would generally be the 
most violent in the case o f  steam . 

N. L. T. asks : 1 .  Why can a kettle of boil­
i n g  water be held on the hand without inconvenience as 
long a s  i t  boils, b u t  as soon as it  stops the heat becomes 
btoleralJle ? A .  I f  such i s  the fact , i t  is  probably be· 
cause wllter in botting requires so much heat that I t  Is 
abstracted from surrounding obj ect..  2 .  Can heat be 
tr,1.nsmttted thro ugh a vacuum ? A .  1Ve thInk 80. 3. 

Why arc rIfle balls made conical a t  one end, and flat and 
sometimes concave at the other ? Would they not b e  
m o r e  c ffectlve i f  ro a d e  t a p e ring to both ends,  as in that 
case no vacuum is formed after the ball, the air ftowing 
i n  behind It Instantaneously ? A. They are made COIl­
cave a t  one eHd, tn order that they may spread, and fill 
the grooves of the ritle barrel .  

O. K. asks : 1 .  Is the White House at  
Washington a w o o d ,  brick, or stone building ? A .  It I s  
b u t l t  o f  freestone.  2 .  H a s  i t  e v e r  been rebun t ? A .  W e  
t h i n k  n o t .  W h y  I s  I t  c a l l e d  the W h i t e  House ? A .  B e ­
c a u s e  it  I s  a w h i t e  house . 

1dtutifit 
W. B. N. says : A friend claims that, in set ­

ting logs for sawing, the eccentric blocks, making t w o  
m o t i o n s  for one inch , wil l n o t  throw the log a s  h a r d  as 
setting the log by one motion with the double rack a n d  
pinio n .  There I s  n o  back lash i n  either case,  and t h e  
log is t o  b e  moved the same distance i n  the s a m e  time . 
I claim that, if there Is a n y  <1iiferenc e ,  It would b e l n  fa­
vor of my plan with the double rack and pinion . He is 
sure that he is righ t ,  and will n o t  let any o n e  decide . 
I ask for your opinion. A. It is dllllcult to d e termine 
which Is c o rrect without a practical test with the two 
devlces.-J . E. E., of Pa. 

W. M. J. asks : What is the best kind of 
saw t o  s:.\w plow beams, wagon fellies , a n d  wagon 
hounds ? How many plow beams are a day's work tor 
one man , cut from plank o f  the proper thickness for 
common two horse plows ? Is cutting ' the lumbt'r o r  
l o g s  into p l a n k  the p r o p e r  way t o  get o u t  p l o w  b e a m s ,  
o r  would i t  b e  better t o  saw t h e  timber or l o g s  t o  thc 
shape o f  beam, and then slit up t o  the thickness of 
beams ? A. The logs are first sawn into plank t o  the 
proper thickness for the beams, a n d  then to a pattern 
marked with the requlrcd shap e s .  A s t rongly built jig 
or band sawing machine Is used for sawing the cunyes 
or the curved way o f  the beam . The first cost of a band 
saw ing machine would probably b e  more than for a jig 
saw, but i t  would saw more rapidly . S o  much depends 
upon conditions t h a t  i t  i s  impossible t o  give an approx· 
imate estimate of a fair day's work .-J. E .  E. of Pa . 

W. J. says : 1. I h ave a theory that a bar 
loon could be guided at will by attaching t o  I t  a conic. I 
shaped apparatus , md.de of light material a n d  hollo w ,  
t h e  o p e n  a n d  large e n d  t o  be fastened to o n e  side of t h e  
balloon, t h e  other e n d  c onverging t o  a p o i n t .  T h e  the­
ory i s  based o n  the prinCiple that the banoon with the 
above attachment offers less sail-Hke surface to the 
wind, and consequently would be enabled to sail against 
currents of air.  What I s  your opini o n ? A. 'Ve do n o t  
think t h a t  t h i s  arrangement w i l l  enable you t o  do what 
you propose . 2.  Would not perpetual motion b e  possl·  
b j e  i f  i t  were n o t  for t h e  law of gravitation ? A .  Posst 
bly I t  would. 3 .  What is your opinion o f  the following 
propo!iition : If perpetual motlon is ever invented, will.  
i t  w o rk by magnetism o r  attraction o f  magnetic force ? 
A. N o . 4.  Has there beeu anything inYented to con­
dense a l l  the steam from a steam engine a n d  re turn i t  
to the b o i l e r .  If s o ,  what i s  t h e  percen tage of w a s t e ? 
A. Yes . There is no waste,  if the apparatus is tigh t .  5 .  

D o e s  t h e  patentee of an invention p o s s e s s  a n y  certifi­
eate to show that his invention i s  patente d ? A. N o .  
6 .  Is there a n y  I n s trument that will detect t h e  presence 
of a metal In the earth. A .  No. 

W. S .  C. asks : 1. If the same pressure is 
bronght to bear on every part of the in terior of a steam 
engine and bOiler, Why are they made of different 
strengths? For example, the bOiler is X ineh thick, the 
live steam pipe i s  " ,  and the steam chest and cylinder 
sometimes one inch and more. A .  The strength o f  a cyl· 
Inder, other things being equal ,increases as its diameter 
Is decreased, consequently small cylinders do not reo 
quire to be made as thick as large ones. 2.  H o w  is i t  
t h a t  a s t e a m  boiler can pump w a t e r  i n t o  itself ? It seems 
t o  me that t here would b e  a back pressure o n  the pump 
p1ston head. A .  The steam piston is larger than the wa· 
ter piston, s o  that the pressure per square inch o n  the 
water piston i s  greater than the boner press ure . 3 .  If 
it takes 10 ordinary horsel! to run a machine a t  the re­
quired space,wh!1t sized engine would do the same work? 
A. An average horse p e rforms about half a n  e n gine 
lorse power,  when working i n  a gill o r  mill,  so that an 
engine of fi v e  horse power would generally d o  the w o rk 
of 10 horses . 4 . 'Vhy can a horse pull  more when he i s  
hitched directly t o  the load t h a n  h e  can 100 yarus from 
it by a rope, deducting the weight of rope ? A .  We are 
by n o  means certain that this is_a fac t .  

C.  H. 'V. asks : How is curd �oap made '! 
A. By using tallow for the grense and soda for t h e  al-

kali .  

A. B. says : 1. In February last ,  while plow­
Ing a piece of land, I found, at a depth varying from 3 t o  
6 inches, a large number of ho neycombed insect nests.  
These nests were o f  various size e ,  but,  for the most 
part,  varied from 2)} to 3 inches in w 1 "';: t h .  about 4 inches 
in length,  and about 1 }2  inches thick . These nests are 
somewhat oval, inclining to flat o n  the top and bottom, 
and have quite a number of honeycomb eells, varying 
generally from six t o  tweuty-four,  which contain t h e  
cocoon of the insec t .  These nests tire made of clay, 
somewhat like the dirt dobbers. Can you inform me 
what bug o r  inseet could haye made such a nest, what 
its habits are , e t c . ? A. The Insect which you describe 
appears to be a kind of wasp, of whlcb there are two 
descriptions, the social and the solitary.  The lolitary 
wasp sometimes bu11ds its nest in the ground, while the 
nests of the social insect are sufficiently familiar t o  us 
hanging from trees and fences. Consult a n  encyclope­
dla,article "wasp . "  2.  What is the best meth o d  of mixing 
white lead o r  zinc for painting wood? A .  White lead and 
zi n c  are mixed with boiled linseed 011 t o  a proper COll_ 
slstence for pain t .  3 .  In v o l .  28,  No. 26, you p u ollshed 
a n e w  specific for rheumatism . It will  be valuable to 
many if you republish it. A .  Propylamin is t'te specific 
referred t o .  Wertheim prepares I t  by the decompo si­
tion of narcotine and codeine by alkal1e s .  Dose , 5 drops 
In a tablespoonfu l  of p e p p ermi nt water every 2 h ours . 

C. S. A. asks : If a magnet were made in  
t h e  shape of a ring, o f  t h e  ordinary thickness, would 
n o t  ea.ch molecule have pol arit y  i n  the same directions 
as the whole magnet ? A .  I n  a bar magnet the magnet­
i c  power is  most intense a t  the two e xtremtttes or poles,  
the middle p o rtion showing hardly any or n o  magnet1sm. 
A circular disk or ring could be magnetized i n  the same 
way, the position of the poles depending upon the man ­
ner In which it was magnetized. 

G. M. lt. asks : Why is it that metronomes, 
for beating time i n  music, are n o t  made In this country� 
A. Make one for yourself by taking a cheap clock 
movement,  and substituting for the pen dulum a wire 
with a 5liding weigh t ,  Mark the wire with a file at the 
different points o f  graduatio n .  

R. J.  asks : 1 .  How can I make phosphate 
of calcium ? A .  By phosphate o f  calcium, we suppose, 
you mean calcium phosphate or phosphate of lime. The 
former term and analogous oneS w e  consider both con­
fusing and uncalled for i u  chemical nomenclature, a l ­
though some chemists affect them. Phosphate o f  lime 
occ urs naturally in the mineral apatite , and eons�sts t o  
a c onsiderable extent In bones.  I n  chemistry t h e r e  a r e  
various phosphates of l i m e ,  depending "pon t n e  amount 
0 1  base present. To form a basic phosphate, add a solu­
tion of basie phosphate of soda t o  a solution o f  Chloride 
ot calcium. 2 .  C a n  you tell me how to dissolve o l d  rub . 
bcr b o o ts , etc. ,  on a large scale ? A. Bis nlphide of car­
bon Is a good solvent lor india rubber. S. Which i s  pro­
per i n  speaking, to Bay " I can't " or " I con't " ?  A .  The 
vowel a in " can't," a.bbrevia tion of " cannot," I s  some­
times pronounced with the a short aDd flat, and some­
times with t h e  8. broad and long, b u t  never, prop erly' 
with any s o u n <1  of 0, as in " c o n t . "  

�tum,au. 1 2 3 
It. F. Jr .  asks : 1 . Will you please give a is  moss prepared for finishin g wa.x fio',v e rs ? Can It  be 

practical method for testing the explosive nature of the bleached and m a d e  to resemble while wax, to ti e put i n  
several b r a n d s  of bUfning oil  ? A .  Oil that will  n o t  take w h i t e  bouquets ? H o w can smal l monopetalous c o rollas 
fire when a Hgh t e d  match is held t o  It  may be considered be made o f  wa x , so that they wIll have t h e  delicate fra · 
t olerably safe . 2. Iu a recent number you gave a recipe gile appearance of natural flo w ers ? With what should 
fo)' a. paint dryer, which named gum lac as o n e  of the i n- the colors be mixed, s o  that they can b e  put on t h e  'vax 
gredients . Is there any other name for that article more as evenly as o n  paper ? H o w  can t h e  bloom a!oJ.d fl o c k  

familiar to t h e  tla�e ? A. ' V e  t h i n k  the uame g u m  lac be made t o  a d h e r e  t o  the w a x ? 

is applied to all t u c  varteties in the market, namely, 
stiek lac,  the crude product, seed lac,  ill a granulated COMMUNICATIONS RECEIVED, 
form ,  and .hellac, which has undergone a purification . The Editor of the SCIEXTIFIC A�IERICAN 

J. V. D. says : After getting up �team on a 
Monday morning, I went to start my engi ne w h e n ,  after 
about five or six turns. t here was a loud report inside of 
the boner, which jarred the whole mil!.  In about two 
seconds there was another a n d  l o uder one , and then t h e  
b o i l e r s  went O D  all  righ t .  O n  t h e  next "Monday morn ­
ing they acted siml1al'ly. In the first case,  the s t eam fell 
from 70 t o  80 lbs . ,  and i n  t h e  second from 40 t o  20. "�hat 
was the cause ? A. It m�y be that the pipes connec ting 
the boi lers with t h e  steam drum had been chOked w i th 
ice or something elsc,  which would ac�ount for t h e  a c ·  
cide n t . 

acknowledges, with much pleasure , the re · 
ceipt of original papers and contrib utions 

upon the following subj ects : 

On the Sp ider ' s Web. By J. H. B .  
On t h e  Hot Springs of Xevada . B y  It. A.P. 
On the Centralization of Mat ter.  By A. D. 

On Vn nt ilat ion . By A. R. M. 
On the Helativc Attraction of. the Earth and 

Sail.  By A .  R.  Jr . and by E. 'V. 
E. S.  H. asks : How can 

fuse, to burn a t  least 5 minutes ? 
In a solution of saltpeter. 

I make a safety 
A .  Soak a plaited cord Also enqu iries from the following : 

A. W . - G . _," . - S . IL- G .  B.-A. P.-,J. W . T .-U . J . W 
-W. II .-E . C. B . - E .  X . -_,". Ill . -D . A. S .  S. asks : 1 .  H o w  may I prove meerschaum 

to show �hat i t  is  n o t  imitat1 on ? A .  This 1s  the work of Correspondents i n  dUferent parts of the country a s !..: : 
an expert . 2.  H o w  may it be made w h i t e .  after it has 'Vho makes match· splitting machines ? Who m a k e �  

b e c o m e  colore d ?  A .  Wre th i n k  i t  can b e  done b y  h e a t - balanced s l i d e  v a l v e s  for usc o n  locomotives ? W h o  
i n g .  sells  a h.18h machine ? 'VllO m a k e s  w o o l e n  machi n e ry ,  

H .  S. asks : If I fill a cask with steam from 
water at a heat s o  that the pressure will raise a safety 
valve weighted t o  one pound to the square inch , and 
then allow the steam t o  condense , what proportion o f  
vacuum w i l l  t h e r e  be in the cask ? What proporti o n  of 
the cask would fl l l  W l t .1 water b y  suction caused by the 
condensation of the steam, i f  the cask i s  connccted by a 
suitable pipe with a water in a well at t h e  depth of 24 
feet,  the pipe being full of water ? A. If the s t e am is 
condensetl, there will  be practically a perfect vaCUUlll,  
and the cask w1ll  become filled with water from t h e  
well.  

W. F. M .  B. and N. C. It ask : Is  the law, 
passed some time betw e e n  1866 a n d  1869, requiring- all 
persons i n  charge o f  E t enrn bolters a n d  engines t o  b c  
examined by commissioners a p p o i n t e d  for that purpose , 
still in force ? A. The U nited States law applies o n l y  
to e n gineers o f  steam vessel s .  There a r e  l o c a l  l a w s  i n  
most o f  the Sta t e s .  It i s  v e r y  q uestionable I n  the l ight 
of the working of the present U n i t e d  Sta.tes law whether 
government regulations a ffecting all p ers(lns i n  charge 
of steam boilers w o ul d  be desira b l e .  

T. 1-1. E.  asks : In soldering two pieces of 
iron together (3. pair of gun barrels,  for instance) , after 
they have been thoroughly cleaned, tinn ed, and fastened 
together with binding wire,  and warmed so that a thin 
sheet o f  solder applied t o  the joint will m e l t ,  Is  there 
anything besides resin that will make the s o lder fio w  as 
I t  ought,  t o  make a gocd job '" Hcsin i s  disagreeable to 
the w e rkma n ,  besides leaving a dirty, black color o n  t h e  
iron , w h i c h  la difficult t o  remo v e .  A .  T o  2 ounces o f  
mUriatic a c i d ,  add s m a l l  pieces o f  zinc u n t i l  bubbles 
cease t o  ris e .  Then put i n  half a teaspoonful of sal 
ammoniac a n d  2 ounces of water. 

H. E.  F. asks : Is vulcanized rubber tll" 
same thing as gutta percha ? A. N o .  

G. )1 . A. askR : Is there a garden gate whi eh 
opens and closes automatically ? A. Such a gate is de­
scribed o n  p.  406, v o l .  25. 2 .  Is thcre any method t o  ce­
ment mica t o  copper, tin,  glass,  or another pl('cc of mica? 
A .  The cement de5!ctibed I n our answer to n .  L , o n p .  
90, v o l .  30, will answer t h e  purpose . 

W. L. asks : Is there any chemical that can 
be applied o n  glass, t i D ,  or paper, which will b e  yisi ble 
only through colored or stn.1ned glass ? A .  We are n o t  
aware of t h e  existence of any such substance . 

1\1. H. A. asks : If I take equal parts of block 
tin and quickstlver and unite them together b y  heat , 
could this be u s e d  for a p olish for cleaning kuh' e � ,forks, 
et c . ? I propose t o  use muriaUc acid and then appJy the 
tin a n d  quicksilver; would i t  adhere s o  that they co ultl 
be used ? Would there be any danger in using such a r t i ­
cles ? A .  Y o u r  process might a n s w e r  f0r t i n n i n g ,  a n d  
you c a n  e a s i l y  t r y  the experime n t ,  b u t  amalgama ted ar­
ticles would be objectionable for culinary purposes . 

M. B. asks : How can I make molds to east 
silver, so that the slIver will  fl o w  w e l l  and c R s t  smoothly 
t n  casting small articles ? A .  You can make molds for 
silver simllar to those which are used for fine cast iron 
castings. For a smooth facillg, fine soapstone o r  plum ­
bago may be used . 

A. A. S. asks : Has hydrogen ever been de­
composed ? A. We have _seen no authentic statement 
t o  the e fi'eet that i t  has.  

A. S.  says : An engineer of some experiencp 
has been building engines with concave pistons a !l d  c o r· 
responding conyexity of the cylinder heads, taking 
steam i n  the center o f  the pistons by a n  arrang-ement 
of ports cored o u t  of the heads, claiming that he g,dns 
a greater eftecttve pressure on the piston by that shape . 
He states tha.t, on a -1 inch cylinder, he gains 2 squ�re 
inches. I claim tha t ,  n o  matter what the shape o f  pis·  
ton o r  head, the size of cylinders being equal,  t h e  press­
ure will be the same as i n  t h c  c ommon engin e .  A. We 
think you ore righ t .  

W. S .  'Yo asks : How are J apanese scint il­
lettes made ? A . •  Japanese sclntillettes consist of p e n­
cils of rolled paper, o n e  extremity of which , to the e x ­
t e n t  of about half t h e  length of t h e  pencil,  i s  filled w i th 
a composition which burus with a red flame. It is igni­
t e d  by holding the fine extremity In the hand, while the 
other end containing the mixtnre 1s held for a moment 
i n  a flam e .  The compositi o n  may b e  made t o  suit the 
fancy, the chief i n gredients being pro bably sulphur. 
meal p o w der, or chlorate of p otal:lll, e t c .  

MINERALS, ETC.-Specimens have been re­

ceived from the following correspondents , and 
examined with the results stated : 

S . E . W . -Your Doiler sediment consists of some saline 
materi a. l .  S o  far a s  w e  can judge without a chemIcal 
analysi s , i t  1 s  c omm '] n  sal t .  The wa.ter used I s  apt n o t  
only t o  form scale, but to corrode the lron.  The remedy 
Is t o  dis t i l ,  and t o  use the water from the condensed 
steam as far as practicable . 

G. W. P. Jr.-The stones you send are garn e t s .  When 
very perfect and o f  a p ure color, they are sometimes 
reckoned among precious stones.  Fine specimens are 
found i n  Ceylon and Br9.zt l .  V{e do not consider your 
specimens of any particular value. The garnet is a 
double silicate of alumina and lIme, colorcd with man· 
ganese and iron. 

L. T.  H. asks :  How can I mak!' imitation 
ivory billiard balls without press ure ?-E .E.S . .,k" Ho w  

s u c h  as pickers.  breaker cards, and finisher cards ? W h o  
manufac tures balloon s ?  Wll 0 makes a machi n e  w hich 
prints by touching keys , similar t o  a piano ? 'Vherc are 
machines for making friction matches s ol d ?  Who 
makes movable calks for horsesh o e s ? ,r h o  makes 
broom handle machinery ? 'Vho makes d i  tehi n g  ma · 
chines ? 'Vhcre cau lllllchines for preSSing coal dust i n ·  
t o  blocks be obtain e d ?  Makers of the above artfcles w i l l  
probably p r o m o t e  t h e i r  Interests by advertiSing, 1 n  l'C " 
ply,  tn the :O:;CIENTIFIC AMERICA::i. 

C o rrespondents who write to ask the address of certain 
manufacturers, or where specltled articles are to b e  had 
al s o  those huvlI1g goods for sal c ,  or who want t o  find 
partners, should send with their communications an 
aIilount sufticicnt t o  cover the cost  o f  p ublication under 
the head of U Business and Personal " Which is specially 
devoted to such ellQ uiri e s .  

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WE llE GRANTED I X  THE WEEK ENDING 

January 20, 1874, 
A�D EACH BEARUi·G THAT DATE, 
[Those m�t.rk ell (r) are reissued patents _ J 

Acoustic q u a l i t i e s ,  improving, A. A. Porter . . . . . . 146,55:1 

Alarm, burglar, H. )1. B i l l i n gs . . . . . . . . . . . . . . . y . . . . . .  146.64 1 

Alphabet c a s e ,  "y. F. Baade . . . . . . . . . . . . . . . . . . . . . . . .  14tl,565 

Anhnal ms.ttcr,  rendering, II .  H. J:o'lrman . . . . . . . . . .  1-16,586 
Auger, earth, F. A. Darlow . . . . . . . . . . . . .  " . . . . . . . . . .  146,6B5 

Bale t i e ,  J. 'W. IIedenbcrg . . . . . . . . . . . . . . . . . . . . . . . . . .  lUi.529 

Barrel stavcs,  s c t t l n g  u p ,  G. S .  Lewis . . . . . . . . . . . . .  lt6,537 
Bask e t ,  J. E. &, W. G. C rooker . . . . . . . . . . . . . . . . . . . . .  146 ,740 

Basket making' m.lc h i n e ,  L .  \Y . B e echer . . . . . . . . . . .  146 ,6:�9 

Bcd b o t t o m ,  S. S. W i l l iams . . . . . . . . . . . . . . . . . . . . . . . . .  146,i35 

Bed b o t t o m ,  spring,  P. "'reIls . . . . . . . . . . . . . . . . . . . . . . .  1,16,626 

Bed warmer, .J . C rockett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,577 
Bedstead, sofa, II . A. Emery . . . . . . . . . . . . . . . . . . . . . . . .  1<16,51 8 

Bee I llve, J .  W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,731 

Bell striking, electric, L .  II . �I cCullough . . . . . . . . . .  146,603 

Billiard cue, H .  Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,704-
Blasting compound, W. :X. Hill . . . . . . . . . . . . . . . . . . . .  146 ,530 
Blasting torpedo , Peck & �lcKlinn :1 . . . . . . . . . . . . . . . .  146,612 

Bli nd slats,  making, W .  W. Byam . . . . . . . . . . . . . . . . . .  H6,512 

Blowing machine,  Bender & A n n e  . . . . . . . . . . . . . . . . .  1.16 .507 
Boats, etc. ,  l o wpring, "y . "\V. Hunnall . . . . . . . . . . . . . .  14 6,672 

BollccJ  steam, H. W. HicC' . . . . . . . . . . . . . . . . . . . . . . , . . .  146,61 4 

BoUer,  revolving steam, B. T . Habbi tt . . . . . . . . . . . . .  U6 ,6U 
Hoilcr washing mach i n e ,  �1.  A .  Barnes . . . . . . . . . . . .  146,566 

Book support,  W .  H .  Post . . . . . . . . . . . . . . . . . . . . . . . . . .  1l6,706 

Boot soles,  channeling, Goodycar, J r . ,  & Danc e l .  116 ,669 
Boots,  pulling on, E. L. 'Vales . _ . . . . . . . . . . . . . . . . . . . .  146,559 
Boring mach i n e ,  A .  H .  Gettel .  . . . . . . . . . . . . . . . . . . . . . .  14�,663 

Broom handle, E . :M & J. W. Turner . . . . . . . . . . . . . . 146,727 

Brush . flesh .nd bat h .  J .  Ryan . . . . . . . . . . . . . . . . . . . . .  146,713 

Buck l e ,  G. II . Lefevrc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,693 

Buckle, harn e s ::! ,  G. W. Bradford . . _ . . . . . . . . . . . . . . . .  146,644 

Bung bush inserter,  H . A. Engels,  . . . . . . . . . . . . . . . . .  146,585 

Bung, cock,  a n d  tail p i n g  apparatus, O. T. Earle . .  146 ,662 

Burner, gas, B o g e r t  & !'le d l i Il . . . . . . . . . . . . . . . . . . . . . . .  146,568 

Burner, g a s , .J. Bigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,553 
Can for p a ! n t ,  e t c . ,  G. -:'Ilarvln . .  , . . . . . . . . . . . . . . . . . .  1-16,696 

Can, oil ,  B. B. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,582 

Can opener,  B. H. H uguIl i n  . . . . . . . . . . . . . . . . . . . . . . . . .  146,677 
Candy, ch c wing gum, C .  C. :\Ioorc . . . . . . . . . . . . . . . . . .  146,541 

Car coupling, J .  H. B urrell,  J r  . . . . . . . . . . . . . . . . . . . . .  145 ,650 
CUl' coupl1ng, A. n. Kepperl1ng . . . . . . . . . . . . . . . . . . . .  1 46,G87 
Car coupllng, � .  G. Uandall . . . . . . . . . . . . . . . . . . . . . . . . . 146,709 

Car coupling, J .  n .  Safford . . . . . . . . . . . . . . . . . . . . . . . . . .  14G,7U 

Car coupltng, L.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,718 

Carpet beater, J .  Hothersall . . . . . . . . . . . . . . . . . . . . . . . .  146,676 

Carpet rag looper,  J. E. Almy . . . . . . . . . . . . . . . . . . . . . .  146,564 

Carriage , child'll , J .  H .  Brown . . . . . . . . . . . . . . . . . . . . . .  146,569 
C arriage CUrtain fastening, G. L. Cranda l .  . . . . . . . .  146,5 1-t 

Carria.gc dtep r:l i l ,  T. ",Y . Porter . . . . . . . . . . . . . . . . . . . .  146,551 

C arriage top platc,  C. A. Dearborn . . . . . . . . . . . . . . . .  146,6GO 
Carriage running gpar, D .  H utchinson . . . . . . . . . . . . . 146,593 

Caster, furniture, B. F. Potter . . . . . . . . . . . . . . . . . . . . . 146 .707 

Chair, folding, F o rmica & Fabri . . . . . . . . . . . . . . . . . . . .  1 46,523 
Chalr ilat holder, H. C. Bowers" . . . . . . . . _ . . . . . . . . . . U6,508 
Cigars, applying stamps t o ,  A. C. Fletcher . . . . . . . .  1 46,66.1 

Clock keys, manufactUre of, G. D .  Clark . . . . . . . . . .  U6 ,51S 
Cloth cutting mechanism, J. II.  Drew . . . . . . . . . . . . .  146 ,580 

Cloth , machine for steaming, 'V . Hebuon . . . . . . . . .  146,67-1 

Cloth roll1ng mechanism, J .  II. Drew . . . . . . . . . . . . .  146,581 

Clothes dryer, E l l i s  & Sumner . . . . . . . . . . . . . . . . . . . . . .  146,58.1 
Clothes horse, foldlog, H. C. &, D. Snyder . . . . . . . .  1l6 , 019 

Coffee roaster, G .  L. K o u n s  . . . . . . . . . . . . . . . . . . . . . . . .  1-16,690 
C o rk cutting machi n e ,  E. F. Harrington . . . . . . . . . .  146,528 

Cran berry gotherer, H. D e Gray . . . . . . . . . . . . . . . . . . . .  146.579 

Crowbar, A. V. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,640 

CultiYfttor, 1 .  C o ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,576 

Curtain fixture , E. ::\1 . Davies . . . . . . . . . . . . . . . . . . . .  y .  1·16,659 

Denta.l impression c u p ,  G .  S . Fou h:: c . . . . . . . . . . . . . . . . 146 ,587 

Di gger, p o t a t o ,  F. Plcss . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 .705 

Digger, potato, D. IV . Travis . . . . . . . . . . . . . . . . . . . . . . .  146 ,726 

Ditching machi n e ,  D. 'V. T ravis . . . . . . . . . . . . . . . . . .  146,725 
Drilling coal and rock, 1:. Flctchcr . . . . . . . . . . . . . . . .  146 ,022 

Egg beater, W. nedh e !!"e r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,710 

Elevator, C. E .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,699 

Elevator, hydrostatic,  H. Flad . . . . . . . . . . . . . . . _ . . . . .  146,6(3 

Elevator, water, X. H .  Lindley . . . . . . . . . . . . . . . . . . . .  146,684 

Engin e ,  rotary, J. n. Aut . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16,620 
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Engine, rotary, J. G. Witt . . . . . • . • . . • • . . . . . . . • • • • • • .  14C,,6t7 
Englne valve, direct actlng, H. A. Jamleaon . . • • . .  146,688 
Equalizer, dra f t ,  J. �1. Orput . . . . • . . . • • . • • . . . . . . • • . .  146,546 
E,,-a.pora t ing b r i n e ,  e t c . ,  A. Ungerer . . . . . . . . . . . . • . .  146,728 

Feeder,  stoc k ,  C ollln. & Mll e • . . . . . . . . . . . . . . . . . . . . . .  146,573 
li'encc,  portabl e ,  A. 'Vrlght . . . . • . . . . . . . •  o • • • • • • •  o • • •  146,738 
Fencc,  w i r e .  J .  Hais l! .  • . . . . . • . . • • . • . . • . • • • • • . . • • • . . • •  146,671 

Fert i l i z e r  s o w ing mach i n e ,  J. W. york . . . . . . . . . . . •  1 46,739 

· i l tt.� r .  wa t e r ,  A .  H e i n z  . . . . . • • • • • . • . . . . • • • . . • . . . • • • • •  146 , 590 

�'i r e  a l a r m  t c l e g-ra p h ,  L . H. Mc C ul l o u gh . . . . . . . . . .  146,698 
Fire I1rm , ma�uzine.  Peace & \Vnliams . . . . . . . . . o • • •  1 46,611 
F i l" l '  a rm l o c k ,  breech loadln g , .J .  C .  Dane . . . . . . . . .  1-1 6,658 
F i r e  a rm ' ,  . t o c k  for, A. n Byrk l t  . . . . . . . . • . • . . . . . . 146.651 
F i r e  e x t i 1 l g u l shtng a t t a c h me n t ,  ,Yo S .  <':ushman . •  146,515 
�'l re l.iace base bul'ner , P.  Klotz " . ' "  . . . . . . . . . • . •  146,688 
fo"' irc." l'xtin::,mishfllg, .J . C. S e h w e izer . . . . . . . . . . . . . 146,717 
F ( l O d  from ce l e ry ,  7. i egler &; Sea l . . . . . . . . . . . . . . . . . . .  146,629 
F o r k , horse h r. y ,  " ... . W . )lo o rc . . . . . . . . . . . . . . . . . . . . . . 146.54'� 
F O ll n t a i n , aera t. e d  l i q u l d . J .  C . li: e nnedy . . . . . . . . . . . 1 46,594 
Fn' c 2 i n g'  and C O O l i n g ,  A. C. Twining . . . . . . . . . . . . . .  146,620 

FU! n a c C' ,  b o i l e r ,  D .  T.  Cadement . . . . . . . . . . . . . . . . . . . .  146.658 
Gage, d p p t h ,  T. P. H l a r n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,531 
Gaintuh" Ini.chl n c ,  n. "T . Bugbee . . . . . . . . . . . . . . . . . ' "  146,6 � 9  
Gn� m a k i n g  a p p a·ra t uM , J .  D .  Pdtton . . . . . . . . . . . . .  ' "  146,610 

Gas r e g u i li t o r ,  J .  ::-'. lle Palo"' . . . . . . . . . . . . . . . . . . . . . . . .  146,661 
G a s o m e t e r  l... r gas h o lder, .1. V. Tiff·any . . . . . . . . . . . . . .  U6,7"�3 
G a t t· ,  fa-rIn , �1 . HUJl1 C fi  . • • • . . • • • . • • • • • . • . . . . • • • • • • • • • • •  146,678 

lienel'a tot' ,  steam. J .  D. Beer� . . . . . . . . . . . . . . . . . . . . . .  146,506 

Glovf , I. X. l'eur8on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.703 
Grn t l' bart H .  \V. Auams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,501 
G u l Le r fo r . t r e e t s .  c a s t  me tal , J .  P. Byrne . . . . . . . .  H6,652 

H a l t e r ,  A. S. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,646 
lamper,  horec,  .J . H.  T i b b i t t s  . . . . . . . . . . . . . . . . . . . . . . .  146,7":2 

lIo rll e e. s  ) a d ,  H. F. A . . Frevert . . . . . . . . . . . . . . . . . . . . . .  US,666 

MUrI e s ter.  J .  II. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 .526 

Ha r v e s t e r  Imttlng ap pa ratu s , P. K i t t s  . . . . . . . . . . . . .  1-16,595 
H a r v c s t t:r,  f a k e ,  �\ . W emple . . . . . . . . . . . . . . . . . . . . . . . . } .l(j ,'32 

Hats and caps!  tl w cat band for, G. Lane . . . . . . . . . . . 1-l6,li92 

H e a t e r  t ube and fin e ,  J. Wheelock . . . . . ..  . . . . . . . . .  146,733 

H o c ,  w h e e l e u , .J . �. Roys . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,712 
HOi s t i ng a p P :l l'a t u s ,  J .  G .  Sherwood . . • . . . . . • . . . . . . .  U6,55i 

lOMe tubing,  (· l u. � t ic ,  .T . C. Boyd ( r) . . . . . . . . . . . . . . . . .  a,731 

ce muchill P ,  £\ . C. T w i n i n g  . . . . . . . . . . . . . . . . . . . . . . . . .  14ti,6l!1 
n d t c a tor, E .  C. \Vu {b w orth . . . . . . . . . . . . . . . . . . . . . . . . . 146 ,623 
n h a l e r  uuu dental p ro p , .J .  H .  Vi c kers . . . . . . . . . . . . .  1 46,730 

IlJ h n 1 t:ro l , o ek e t .  J. n. H . l l  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 46,089 

Key, u L o r ,  U. D .  Lewi s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H6,536 
Key h o l e  guard , .T .  Su l zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,715 
Lump. F. �l . G i d e o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,525 
Lat h l l l ll d l i n e ,  .J . _\l l C 'l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,632 

Lf� u t h c l' c o un t e rs , c u t t � ng, . .A. Keith (r) . . . . . . . . . . .  5.� 3:3 

C o c k ,  bil�, Lt c . ,  Locke et at .  (r) . . . . . . . . . . . . . . . . . . . . .  3,73-l 
Ll) e k ,  p c � !n u t a t i o n , T. B. \\Porrcl1  . . . . . . . . . . . . . . . . .  146,737 
Loom, j < lc ( J utl,l'd for, W.  M urkland . . . . . . . . . . . . . . . . . .  1J6,514 

Loom � h u t. t l e  F. t o p ,  'Y, ) I u rkland . . . . . . . . . . . . . . . . . . .  146,515 

Loom t a k e  np, W. !\.l u rklan d . . . . . . . . . . . . . . . . . . . . . . . .  1-16,543 

Loom weft "top,  W. C omcy . . . . . . . . . . . . . . . . . . . . . . . . . 146,574 
T�o o m  w e f t  s t o n .  ,Yo Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  Uti,61a 
L u b r i c a t o r  . . J .  U .  :-= e es (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.737 
L u h l'1 e a t o r ,  J. B .  Wickersh a m  . . . . . . . . . . . . . . . . . . . . . .  146,734 

L u llrieal  or, s t e. a m ,  E. �lc c...:oy . . . . . . . . . . . . . . . . . . . . . . . . H6,6�7 
l u. t t o c l  .. s , .J .  C. K l e i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-16,596 

I ( ' li l c u l  c o m p o un d ,  E. H unge rford . . . . .  " . . . . . . . . . .  146.534 
)le ti l c a t e d  pla8ter,  P . ..E • •  \ udou it . . . . . . . . . . . . . . . . . .  146,503 
:\[e t a l  b(· u d l n g  ma.chi n e ,  �. R.  Leyson . . . . . . . . . . . . . .  146,538 
:\ [ e t a l shaping machlue,  W. H. Warren ( r ) . . . . . . . .  5,739 
M e t e r ,  w a t er,  .J . Watcrh.)UEc . . . . . . . . . . . . . . . . . . . . . . . . 146,624 

-'! i l k  l'c c l:' i r i n g"  v esR t-' l , J. H. Hogers . . . . . . . . . . . . . . . .  146,554 
"Mlll  p l c ii ,  .\, . 1 1 .  V .. l l l f o t3 s c n  . . . . . . . . . . . . . . . . . . . . . . . . . .  146,729 
)Iold, . u p p o a l t ury, J. II. Plalstcd . . . . . . . . . . . . . . . . . . 146,549 

M o t i o l l ,  c o n v e rting, v,' . !l·. Barnes . . . • . . . . . . . . . . . . . .  146,636 
N u t  tl u d  h o l t  fast e n l n g, .r . C. T itt'any . . . . . . . . . . . . . . .  146,724 
N u t  l o c k ,  I I .  1) . H o o d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,532 

a l l t ·1 l I i , .  I I .  T l t u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.61 
Or�'�,  t r e a t i n g, J. n. lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,509 
Or�" n ,  r e c u ,  l�. Uuruett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -16,511 
Orga n � t u p  a e t j o n ,  G .  B. K e l J y  . . . . . . . . . . . . . . . . . . . . . . 146.686 
Pa c k i n g , m e t a l l ! c  p l 8 t o n ,  V. H. H i ggins . . . . . . . . . . . . 1 46,e91 

Pail l l l I lg b u c k e t s , e tc . ,  W . ,M .  lJunham . . . . . . . . . . . . 146,517 
Jap e I' mach i n e ,  B. F . .l<� l e l d  . . . . . . . . . . . . . . . . . . . . . . . . . .  146,520 

Pa p r J' ,  1lll h h i n g  printed, .J . ::'. l o rr j s  . . . . . . . . . . . . . . . . . . 146,605 
Picks , m::l.l1ufactul'e o f, J. C. K l e � n  . . . . . . . . . . . . . . . . .  146,597 
Pin , (!i l p e r  . •  J. Poznausk1.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,552 

Pipe ,  i r r i gn t 1 o n ,  :, . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,572 
Plpb h i n t ,  "\V . P. Valentine . . . . . . . . . . . . . . . . . . . . . . . . .  146,622 
Pi r l' S ,  la p p m g  J o i n t  fu r , H. K. Cruit  . . . . . . . . . . . . . . .  l-:t6,657 
P l a n e ,  bell c h ,  H. A. G a t l ey . . . . . . . . . . . . . . . . . . . . . . . . . 146,588 
Plancr. rt' v e f Si l n g  gea r , E. J. � [ a n v i n e  . . . . . . . . . . . . . 14(;,5;,9 
Pla.n t e r ,  hand , D. Bruy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,510 
' Jlallter,  s e e d ,  W. C. Pierce . . . . . . . . . . . . . . . . . . . . . . . . .  146,613 
.J I o ,\-·, .T . P. B a t t e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,638 

Plow, C'. G :l · ll e B  . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . 1,16,52·' 
Phnv, )l a t t f:Ron et a l .  ( 1') . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,7;35 
Plow, o n e  whee ' e d  riding',  U. C. Airey . . . . . . . . . . . . .  146,5f.2 
Poci{ c t  8 :l fet:r  a t tachm e n t ,  W .  H. C atrns . . . . . . . . . . . 146,570 
Prc s s ,  copyi ng, \\"'" . H. Fat rbat rn . . . . . . . . . . . . . . . . . . . .  1·J6,519 
Priu t e r ' ij  1 u l e ,  C. X. �l orri s (r) . . . . . . . . . . . . . . . . . . . . . .  5 ,j86 

Pulley,  b u u d ,  E .  8a nford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,615 

P n l l e:;' , door, \L A .  H o l w e U  . . . . . . . . . . . . . . . . . . . . . . . . 146.675 
P U D c h  and d i c , lll e t a l  card , D. Foxwell . . . . . . . . . . . .  146,665 
Hail way rai l ,  G. O. Kun klc . . . . . . . . . . . . . . . . . . . . . . . . .  146,599 
Han way s w i t c h ,  G. D. Davis . . . . . . . . . . . . . . . . . . . . . . . .  146,516 
Ranway s w i tCh,  C. Naucke , Jr . . . . . .  ; . . . . . . . . . . . . . .  146,Se6 
RaHway track c i e arer8 , o peratin g , .J. 'V. Comills 1461055 
Hailway tr!1.11 l:'fcr t a b l e 8 ,  op e ra tin g. Jones et al . . . 146,685 

H:lkc to o t h  f n B t � Ilcr,  J . Ca se . . . . . . . . . . . . . . . . . . . . .  146,571 
net- m e r  f O I' IHcta] , J. W. BarFalltee . . . . . . . . . . . . . . . H6.63� 
nel4"i �ter,  e t c . ,  pUMs c nger, J. & l\l .  Medina . . . . . . . .  146,604 

H o l l .  w e (l g e  • •  J .  C. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,59B 
Houf, fi re and "'aterproof, T. N e w  . . . . . . . . . . . . . . . .  146,608 

Hoo n u)!, m e t ll l J i c ,  C. A. Scott . . . . . . . . . . . . . . . . . . . . . .  116,555 
}; u f c  or s i d cbollrd, suspensi o n ,  J. Uf ssel . . . . . . . . . . . .  146,711 
Haa ll insten l�r,  J. Po. Barnum . . . . . . . . . . . . . . . . . • • . . . . .  14tJ,504 

� .t w , dtilmond, (J . D. IIusbands , J r  . . . . . . . . . . . . . . . . . .  14 6,681 

S " w · fil l n g  Ulll chl n e , ) 1 .  S. Brewer . . . . . . . . . . . . . . . . .  146,645 
S a w  f o r  s a w i n g  s t O ll e ,  J .  D . lIusba n d s ,  Jr . . . . . . . . .  1.16,680 

�aw ,i o i n t e r , H .  Purron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,567 

Sa W I l Ialldl'P ] , J .  'V. Bughee . . . . . . . . . . . . . . . . . . . . . . . . 1461648 
Haw [ l' I � t h  • .  :\l . •  J .  H !� h l 1 1 r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,708 
l;ll W r. c l' t h ,  d c v t e e  for swaging, E .  Buell . . . . . . . . . . . U 6.647 
S c a l c � ,  guard for d ra f t i n g ,  S. Haslett . . . . . . . . . . . . . .  146,673 

�cllk<. p l a t form, IJ. D. Oagaod . . . . . . . . . . . . . . . . . . . . . 146,70l 

S (! w i n g  m a c h i n e ,  .f . H. A p p l egate . . . . . . . . . . . . . . . . . . UO,50J 

·"'e w ll ll! lll � e tl i n e .  'Y" . G .  BcckwJth . . . . . . . . . . . . . . . . . . 146,505 

S(� W i l l g  m H c h i n e ,  8. S. B l a c k  . . . . . . . . . . . . . . . . . . . . . . . U6,642 
�c w i n g  machin e ,  n. 'V . H u n t e r  . . . . . . . . . . . . . . . . . . . . .  1 J 6 ,679 
d c w i n g  1 l J u c:h i n c .  F. B. Tay lor . . . . . . . . . . . . . . . . . . . . .  t.l6,721 
::i c w 1 ng mach i n e  cord e r ,  W. "." i l so n . . . . . . . . . . . . . . . .  146,736 
S e w i n g  machine I t e 'nmer, J. }\ John son . . . . . . . . . .  146,684 
-Se w i ng mnch j n e  n e e dl e  sharpe ner,J . L .  Woodr uff, 14fi,628 
� c w i n ll  macaine t h read cutter,  J. \yest . . . . . . . . . . .  1-16,561 

S h u H s .  b c a rlng for. J. Haa s (r) . . . . . . . . . . . . . . . . . . . . .  5,182 
S h o e  B o I c e ,  s h u pIng, 'V. A.  Perkins . . . . . . . . . . . . . . • . .  146 ,5!7 
S h o eR ,  manufacture of, Co llyer et 111 . . . . . . . . . . . . . . . 146.654 

S ll u Ue r ,  fi repro of, B .  Ho.kln . . . . . . . . . . . . . . . . . . . . . . . 146,588 
8klrt b i n ding, W. H. Gallup . . . . . . . . . . . . . . . . . . . . . . . .  146,661 
Skyllght bar, C. Sellman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,5.';6 
Sta tuary, p t c . ,  mahlng, J. Stamm . . . . . . . . . . . . . . . . . .  146,720 

S t o n e s ,  facIng cobble, W. lIl . Hnghe . . . . . . . . . . . . . . . 146.592 
Stove , ba.e burnIng, W. Hallea . . . . . . . . . . . . . . . . . . . . .  146,�27 

J,ieuiifi, 
Stove·poll.hlng machin e ,  J. F. LandIs . . . . . . . . . . . .  146,691 
Suspender., F. O. Palnter . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,609 
Swift and reel, A. Totten . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,558 

Syllablcatlon of word., C. Allen . . . . . . . . . . . . . . . . . . . . 146,681 
Tag·maklng machlne, C. S. Hutchlnaon (r) . . . . . . . .  5,7S8 
Telegraph , l1rc al arm , L. H. McCnllongh . . . . . . . . . .  1 46,b98 
Telegraph line.,  underground, W. Macklnto.h . . .  146,695 
Thra.hlng machIne feed. Watkins el al . . . . . . . . . . . .  146,625 
Ticket printing, etc.,  R .  D. Inger.oll . . . . . . . . . . . . . .  146,595 
T obacco .trlpplng . etc . , lIlcMaln et al . . . . . . . . . . . . . .  146,540 

Toy gun, Alexander & Gordon . . . . . . . . . . . . . . . . . . . . . .  146 ,563 
Track clearer, J. S. Hagerty . . . . . . . . . . . . . . . . . . . . . . . .  146,670 
Tra p ,  animal , J. M . Marberry . . . . . . . . . . . . . . . . . . . . . . .  146,601 
Trunk, cyllndrlcal,  H. H .  Scoville . . . . . . . . . . . . . . . . .  146,616 
Tube welding mandrel, H. K . Flagl e r  . . . . . . . . . . . . . .  146,521 

Under.hlrt,  A .  Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,656 
Val ve,  balanced .llde ,  W. Obenchain . . . . . . . . . . . . . .  146,701 
Valve , vacunm rellef, A. J. Steven . . . . . . . . . . . . . . . . .  146,617 
Valve, .afety, G. C. Schmidt . . . . . . . . . . . . . . . . . . . . . . . .  U6,716 
Va lve. , rel1ttlng, W. W. Allmand . . . . . . . . . . . . . . . . . .  146,633 
Vault door fastenI ng, J. B. C ornel! . .  . . . . . . . . . . . . . .  146,575 
Ve •• el.,  .. ising .unken, H .  F .  Knapp . . . . . . . . . . . . .  146,689 
Wagon .tandard, W .  T. N el l . . . . . . . . . . . . . . . . . . . . . . . .  146,700 
Wash hoard , H. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,560 
Wa.hlng macblne, J. Darllngton . . . . . . . . . . . . . . . . . . . .  146,578 
Wa.hlng machi n e ,  T. C. Eberhardt . . . . . . . . . . . . . . . .  146,588 
Wa.hlng mach ine , A. I.rael . . . . . . . . . . . . . . . . . . . . . . . .  146,692 
Wa. hlng machine,  E. Mar.h. l l . . . . . . . . . . . . . . . . . . . . .  146,602 
W ater meter, J .  Waterh o u s e  . . . . . . . . . . . . . . . . . . . . .  146,624 
Well . , method of w orkl ng oll, M .  Ly the . . . . . . . . . .  146,600 

Windmill , W. C. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46.6IYl 
Wlndmlll, T. O. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,54B 

WInnower, reciprocating, T .  Bo llea . . . .  , . . . . . • • . . . .  1 46,64S 

APPLICATIONS FOR EXTENSIONS. 
Appllcatlon! have been dnly Wed, anlt are now pending 

for the exten.lon of the following Letterl Patent. Hear· 

Ing. npon the reapectlve applica tions are appoInted for 
the day. hereinafter mentloned : 
27,97S.-1'RIN'1' I "  .. PRBSS .-F. O. Degener. April 8 .  

2B,014 . -MBTALLIC CASK.-W. B. Scaife . Ap ril 8 .  
28,()J3.-TBMPLE .- J .  H .  W oodward . Aprll B .  

EXTEXSIONS GRANTED. 
26,88I .-SPECTACJ.E CASE CATCH .-G . N. Cnmmlngs. 

26,902.-PLANING lII ACHINB.-S. B .  Gray . 

26,906 . -SEWING M ACHINB .-A . F. Johnson. 
26,9U.-CL01·HBS WRINGBB. -R. O .  Meldrnm el al. 
26,919.-RBPEATING FIRE ARM.-W. H. Morrl. el al. 
26.94B.-SBWING M A CHINE STITCH . -A . F .  John.on. 
26,952.-LAlIP . - G. Nellaon .  

DISCLAIMERS. 
26,919. -RBPEATING �' IBB ABM.-W. H .  Morrl. et al. 

26,919.-REPEATIXG FIRB ABM.-W . H. Morris et al. 

DESIGNS PATENTED, 
7,112 to 7 , 1 1 5 . -CARPBTS .-A. Heal d, Philadelphi a ,  Pa. 

7,116.-N EcK RUFF.-H. D . MannvUle, N�w Haven , Ct. 
7,117 . -BIRD C A G E .-J. Maxhelm er, N e w  York city. 

7,118 to 7,124 .-0II, CLOTHS.-C. T .  & V.E. Meyer, Bergen , 

N . J .  
7,125 a n d  7,126.-CABPE1·8.-C. Righter, Philadelphia , Pa. 
7,127 . - 0 I L  C LOTH .-J. Barrett,  New York city . 
7,12S to 7,132.-0IL CLOTHS.-J . Hutchl.on , Newark, N. J .  

TRADE MARKS REGISTERED. 
1,598.-FLO U R .-J. Hannan, Chambersburg, Pa. 
1 ,599 .-GYPSt:M.-H . C. Hulbert , New York city. 
I ,GOO -MBDICINB . - J .  Pownall, Wllllam. bnrg, N. Y. 
1 ,60I .-MATCHBS.-W. Rocber . New York city . 
1 ,602 to 1 ,605.- WHISKIB S .-G. W. Kind & Co . , N . Y. city . 

!oICHEDULE OF PA'.I,'EN T FEEl!!. 
On each Cavea t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10  
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8:lil 
On I1llng each appllcatl on for a Patent ( 17 years ) . •  1il 
On I •• nlng each orIginal Patent . . . . . . . . . . . . . . . . . . . . . .  ':l0 
On ap peal to Examlner.· ln· Chlef . . . . . . . . . . . . . . . . . . . . .  10 
On appeal to Comml • •  loner of Patents . . . . . . . . . . . . . . 1:l0 
On appl lcatlon lor Rel •• ne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 
On appllcatlon for Exten.l on of Patent . . . . . . . . . . . . .. ilO 
On granting the Exten.ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSO 

On I1Ung a DI.cl.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On an appllcatlon for De.lgn (S� year.) . . . . . . . . . . . .. 10 
On appllcatlon for DesIgn (7 yeara) . . . . . . . . . . . . . . . . . .  IllS 
On appllcatlon for De.lgn ( 1 4  years) . . . . . . . . . . . . . . . . .  '30 

[SpecIally reported for the Sclentll1c American .) 

CANADIAN PATENTS. 

LIST 0],' P ATENTB GRANTED IN CANADA, 

JANUARY 3, 1873. 

3,058.-1'. G. Mesaenger , Loughborough , Eng. Improve· 
ment on the coupllng of pipes and In the I1ttlngs there · 
for, calle d U Messenger's Improved Pipe Joints." Jan . 
S, 1874 . 

3,059.-J. D. Marshbank , Harrl.bnrgh , Pa . , U. S.,  and J .  
n .  Annett. , Montreal, P .  Q .  Improvements o n  a cupo· 

l a  furnace for melt ing iron , called U Marsb bank 's 

Foundry Cupola . "  Jan . S, 18'14 . 
3,06O.-J. M c .  Armour, Syracuse, Onondaga county, N.Y., 

U .  S .  Inlprovement. In knitting machlnea, called 
" A1'!Bonr'. Improved Knitting Maohln e . "  Jan . 3, 1874. 

3,061 .-E. C .  Goddard, Sweet.burgh , Mla.lsquol c ounty, 

P. Q. Improvements on the Ith aca Wheel Rake , called 

. .  Go ddard'a Rake Lever Attachment." J.n.  S, 1B74 . 

3,062.-J. V. Browne , New York cIty, U. S., and R. P. 
Fldla r, Sterllng. Hastlngs county, Ontario. Improve. 

ments on mucilage bottles, called U Vi ncent 's Self 
Feeding Mucilage Bottle for the Economical U.e of 

1I1ucllage . " Jan . S,  1874 . 
3,063 .-8. Collinson, St. Ca tharine 's , Lincoln county, On· 

tarlo. Machine for cuttlng alckles, called " Collln·  

son'. Reaper Sickle Cutter. "  JaB . S, 1874. 

3,064 .-S. Co llln .on ,  St . CatharIne 's , LIncoln county, On. 

tarlo . Improvement. on tongs used In machinery, 
called " Collln.on 'a Patent Tongs . " Jan . S, 1874. 

3,065.-E. Sahm , GreenTllle, Mercer connty, Pa . ,  U. S. 

A combined square and gage for carpenter's use, 
called " Sahm'. Combined Squkre and Gage ." Jan. 
�, 1874. 

3,066 . -Wm. Todd. Portland, Cum berland county, Me . ,  

U .  S .  Improvements o n  car coupllngs and the method 
of attaching tbem to the cars , cal le d " Todd 'a Car 
Coupllng. " Jan. 3, 1874 . 

3,067.-G. M. Skinner, Gananogue, L eeda connty, Ontario . 
Improvements on spoon balte for llahlng, called .. Skin· 
ner's Flnted Trolllng Spoon . "  Jan . S ,  1874. 

3 ,068.-Wm . Gowen, Wan.on, Marathon county, WI •• , 

U. S. Improvement on aaw milia , called " Gowen'a 
Improvement In Saw Mlll." Jan. S, 18'74. 

S,069 . -G .  B. De Bonchervllle , Quebeo. .Al'Mltoration a 

la maniere de •• servtr d'une corde pour ecTiapper a un 

inctJUlie, called II 8auf)e.te'Ur d' Incendie." A new mode 
of nalnl! a rope In caae of lire. Jan . S, 1874 . 

S,070.-J . A. Green, Hamilton, OntariO . Improvements 
In railway .wltchel, called ,. Green's Self Adju.table 

Rallway Switch . " Jan . S, 1B74. 
S ,07l.-Wm. Hamllton , N ever.lnk, Sulllvan county, N. Y. 

U .  S. Improvement. on machlDe. for makIng ox 
sb oes , called U Hamilt on 's Ox S hoe Machine." Jan.  3, 
1874 . 

S,lm.- D .  J. Ca.emen t . p.lneBvllle, Lake connty, Ohi o . , 

U. H. Improvemen t on s etl i locks ,  clllle d U Casement ' s  
S e a l  Lock." .Jan . S , 1874 . 

3,1Yl3 . -J .  Wi lson , Klug.t o n ,  Ontari o .  Improvement. on 

paddle whe e l s ,  called ., Wilson's Paddle Wbeel . "  

Jail. � ,  1874 . 

3,074 . - A . Amos,Potsdam Jnnct i & n ,  St. Lawren ce county, 
N. L, U .  S .  Improvement. o n  hor.e hay rakes, called 

"'Amos '  Improved Horse Hay Rake ." Jan. 3 , 1874. 
3,075 . - C .  McPhail , Big Harbor , Inverne •• coun ty , Nova 

ScoU a .  Improvements on armor for s:.tips of war , 
called U McPhail 's Armor for War Ships . "  J a n .  3 , 1874 . 

S,076 . - C .  H. C b apman, Shirley , Ma •• .  , U. B. Improve. 
ments on ma.chinery for weaving ta ,le ,  \:alled " Chap­

man's 1'ape Weaving Loom . I t  J a n .  3 , 1874 .  

S,077. -Wm .  M cAllis ter , S t .  Lawrence, Mass.,  U .  S .  1m 
provement. tor protec tlng b uilding. from I1re , c.lled 

" The McAllister F i re Protector.  " Jan. 3, 1874. 
a,m . -I .  Woolriuge, Dean's Corn e r ,  Lake county, Ill . , 

U. S. Improvemc nts on land rollers, called " Wool­

ridge's Im proved Land Rolle r . "  Jan . a, 1874 . 
3,079 . -"\\T . C .  Oavol , Jr.,  Fan Rtver, BristOl c o unty,M a s s . ,  

U . S .  Improvementa In ho.e leak .topper.,  c.lIed 

u Davo1'8 Fire Ho se Leak Stopper . "  Jan .  S, 1874 . 
3,080.-1 . Hel ton , Cart er's Depot,  Carter county, Tenn . ,  

1;. S .  Improvement. In a medical comllouud, called 
" Fever Speci fic ." the title or name whereof Is I f  Fever 

Specific Compoun d . "  Jan . 3, 1874. 

3,081 . - H .  II .  H udgl n ,  Howard. Kent county,  Ontari o . 
Improvemen t s  in the forma tion and c o nstruction of 

ga.te posts,  call e d " Hudg l n ' s  G a t e  Pos t . "  Jan . 3, 1874. 
S,082 . -)1 . Boch , Brooklyn , Kings connty, N. Y . ,  U. S .  

Improvements on fasten ers for shoes , e tc . ,  cal le d 
II Boch's Improved S hoe Fastener." Jan . 3. 1874 . 

S,083.-J. Roger. ,  Brooklyn, Klug. county, N. Y . ,  U. S .  

Improvements on a pp aratn. lor manufacturing lamp 

black, called " Rogers' Improved Lamp Black Fur· 
n ace . "  Jan . 3t lSi4. 

HOW TO OBTAIN 

Patonts and Cavoats 
IN CAB ADA. 

P

ATENTS are now granted to inventors 
In Canada , without d l o tlnction aa to the natlon­
a!lty o f  the appllc.ant. The proceeding. to obtain 
patents in Canada are nearly the same a8 in t h e  

Uni ted State.. The applicant I. required t o  f u r ­

nl.h a m o d e l ,  with specll1catlon and dra wing. In dupll·  

cate. It Is also nece.aary for him to .Ign and make 
allldavlt to the original ity of the Invention . 

The total expen.e, In ordinary ca.es, to apply for a 
Canadian patent, I. $75, U. S. cnrrency. Thl. InclUdes 
the government fee. for the I1r.t I1ve years , and also onr 
(Mnnn & Co . '.) charge. for preparing drawing. , specll1· 
cations and paper. , and attending to the enUre business. 
The holde r o t  the patent I .  entitled to two exten.lon .  of 

the patent, each for I1ve years, makIng I1fteen year. 
In all. 

rr tbe Inventor aasl gns the patent, the aa.lgnee en j oys 
all the rights of the Inventor . 

A small working model must be fnrnlshed , made to 

any convenIent scale . The dimensions of the model 
.hould not exceed twelve Incbe •• 

If t he Invention consl.ta of a compoaltlon of matter , 
.ample. of the compo.ltlon , and also of the several In 
gredlents , mu.t be fUrnl.hed. 

Per.ons who desire t o  apply for patent. I n  Canada are 
reque.ted to .end t o u s  (MUNN & Co .) , oy expre •••  a 
model with 8 descrlption , in their own language , show­

Ing t he merits and operatlon of the Inven tio n , remlttlng 

al.o the fee. ". above for .uch term for the patent ao 

they may elec t .  We wlll th en mmed!ately prepare the 

drawing. and specillcatlon, and aend the latter to the 
appllcant for hi. examlnatlon , sIgI: ature , and allldavl t .  
[t requires from four to twelve wl:cks' time , after com­

pletion of the paper., to obtaIn the deciSion of the Cana· 
dian Patent 0lllce. RemIt the feea by cbeck, draft , or 

Postal order. Do not .end the money In the box with 
model. Give n. yonr name In full, middle name Inc1nded 

Inventions that have already been patented In the 

United Statea for not more than one year may al.o be 
patented In Canada . 

On I1llng an application for a Canadian patent. the 
Comml.sloner causel an examInation a. to the novelty 
and utlllty of tbe Inventlon. If fonnd lacking I n  eIther 

of the.e partlculars , the appllcatlon will be rejected, In 
whIch ca.e no portlon of the fee. paid wlll be retnrne� 
to tbe appllcant . 

Inventor. may temporarily secnre their Improve· 
menta In Canada by Illlng caveats ;  exp en.e thereof , t35 

In fnll . 
For further Informatlon abont Canadian patent.,  a.·  

• Ignmenta, etc . ,  addre •• 
MUNN & CO., 

3'1 Park Row, 
New York . 

VALUE OF PATENTS 
And How to Obtain Them. 

P r ac t ic a l  H in t s  t o  Inv e n t o r s. 
J "'"' ROBABLY no Inve.tment of a small Bum �� of money brings a greater return than the ?I".� expense Incurred In obtaining a patent, even 

� � when the lnventlon ls but a small one. Large 

, r;. Inventlons are fonnd to pay correspondingly 

Ij well . The name. of Blanchard, Morse, Blge· 

;. low, Colt, Erlca.on, Howe, McCormick Hoe, 
� and othera, who have amassed Immense for· 
" ..... tunea from their Inventlons, are well known. 

• '; And there are thonsands of other. who have 
l'eallzed large .nms from their patenta . 

More than FIFTY THOU.AND Inventors have availed 

themselves of the servlcea of MUNN & Co. during the 

TWENTY·SIX yeara they have acted as aollcltor. and 
Publl.hers of the SCIBNTIl'IC AMBBICAN. They stand at 
th e head ID. thI8 claaa of bnalneaa : and their large corp. 
Df aaalstants , moatly selected from the ranka of tbe 

Patent 0lllce : men capable of rendet1nll the belt servIce 

to the IBventor. from the experience prac�lCallyobtalned 

while examlnera In tbe Patent Olllce : enable. MUlI'N & 
Co. to do everything appertalnlDg to patents BBTrBB 

and CBBAPJ:B than any otber relIable agency. 
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Thla II the 

clo.lng In. 

q n l r y  I n 
n early eve· 

ry letter, de.crlblng .ome Invention which comes to this olllce. A potJitive an.wer can only be had by pre.entlng 
a complete appllcatton for a patent to the Comml •• loner 
of Patents.  An appllcatl on consl.t. of a l\[odel , Draw. 
Ing., Petltlon, Oath, and fnll Specll1catlon.  Varl ou. 
olllclal rule. and formalltles muat also be ob.ervccl. The ,e/fort. of the Inventor to do all  thl . bn.lnes. hlm.elf are 
generally without sl1cces.. After grea t  perpl�xlty and 
de lay, he I. n.ually glad t o  seck the aid of persons expe . 
rlenced In paten t bu.lne •• , and have all the work done 
over again.  The be.t plan I.  to so l lcl t proper Advice at 
the beginning . If t h e  parties con.ulted are honorable 
men, the Inventor may .afely conl1de hi. Idea. to them : 
they wlll advl.e whether the Improvement I. probably 
patentable, and will give him all the dlreetlon. needful 
to protect hi. rights. 

To Make an Appllea&lon I'or a PacenC, 
The app ll cant for a patent .hon ld furnl.h a model of 

hl. lnventlon If .u.ceptlble of one, altho ugh .omctlme. 
It  may be dl.pensed with ; or, I f  the Inventlon be a chern. 
ical prodnctlon . he mn.t fnr·j l .h .ample. of the IDgredl. 
e nt .  01 whIch his composl tlon con.l.t.. The.e .hould 
be securely packed, the l Il v e n t o r's name marked on them 
and sent by express ,  prf· p a 1 d .  timall models, from a dis 
tRnce, can otten be sen t cheaper by matI. The sat"est 
way t o  remit money ,Is by a draf t or postal order on 
New York, payable to .he ... rderof }/UNN & Co. Per�on 
who live In remo te part. of the country can n.ually pnr. 
cha.e draft. from theIr merchant. on their New York 
corresponden ts. 

How Can I Be.C Secure My Inven&lon1 
This I.  an Inquiry which one Inventor nat urally asks 

another, who has had sorne experi ence i n  obtaining pat­
e nts. His answer generally 1s as  fo l l ows,  and correc t : 

Construct a neat model,  not over a foot in any dlmen 
.Ion-.maller If p o  •• lble-and .end by expre •• , prepaid, 
addre •• ed to MUNN & Co . ,  37 Park Row, tog(,ther with " 
descrlptlon of It. operatlon aDd meri t. . On receip t 
thereol, they wlll examine the In,-cntlon carefully, and 
advl .e yon a. to I t .  patentabl l lty, free of charge . Or, I 
yo u  have n o t  time. or the me ans e.t hand, to conl'lt ruct lI­
model , make a. goo d a p e n  and I n k  sketrjl of the 1m. 
provement as possible and !'lend by matI . An answer 8.S 
to the pro.pect of p, patent wlll be received. u.ually.  bv 
return of mall. It Is .ometlmc. be.t t o  b ave a .eareb 
made a t  the I)atent OtH.ce : such a measure often save 
the co.t of an applicati on for a patent. 

PreUmlnarv ExamlnaClon. 

In order to haye I'uch search , maKe ont a. wri tten de 
.crlptl on of the IDventl on , I n  yo ur own word., and IL 
pencn, or pen a n d  i n k ,  sketch. Send these,  w i t h  t h e  fee 
of $5, by mail, addressed to )l UNN & Co., 3 ;  Park Row 
and in due time you will receive an ackn owledgmen 
thereof, followed by a written report In regard to th e  
patentabill ty of yonI' Improvement.  Thl • •  peclal .earch 
I. made with grea t care, among the model. and patent 
at Washington , to a.certaln whether the Improvcmen 
presented I.  patentabl e .  

Value 01' ExCencled PatenC •• 
Did patentees reallze the fact tbat their Inventions are 

llke�y to be more productive o f  prol1t durIng t h e  seven 
years of extenSion than the first full t erm for which t h e i r  
patents were granted. w e  think more would a v a I l  them 
.elve. of tbe exten.lon privilege. Patent. graDted pno 
to 1661 may be extended for .eyen year., for the benel1 
of the Inventor, or of hi. heIr. In case of the decea.e 01 
forner, by due appllcatlon t o  t h e  Patent Omce, ninety 
day. before the termination of the pat ent . The extended 
time In"re. to the benel1t of the In ventor, the as.lgnee 
nnder the first term havIng no right. nnder the exten.lon 

except by .peclal agreement. The Government fee fo 
an exten.lon I. $100, and It I. neces.ary that good profes· 
.Ional .ervlce be obtalne" to conduct the bu.lne.s before 
the Patent 0lllce. Full Info rma t ion .s to exten.lon 
may be had by addre.slng MUNN & C o .  37 Park Row ,New 
York. 

caveat •• 
Person. dealrlng to I1le a cave.t can ha,c the papers 

prepared In the .hortest tlme, by .en dln� a .ketch and 

descrlptlon o f  the Inventlon. The Governmcnt fee fo 

a caveat I. $10. A pamph lct  of advice regarding appllca 

tlon. for patent. and caYeat. I. furnl.hed gratl., on ap· 

plication by mall . Addres. MUNN & Co.  37 Park Row 

New York . 

De.la:n Patent •• 
Foreign designers aDd mannfactnrer., who .end good 

to this country, may secure patents here u pon their ne w  

pattern., a n d  thn. prevent others f rom fabricating or 

selllng the .ame goods In thIs market . 
A patent for a de.lgn may be granted to any person 

whether cItIzen or allen. for any new and original ,le.l!m 
for B manufacture , bust,statue, alto rel1evo, orbas reUef, 
any new and Original deSign for the printing of woolen 

sllk, cotton , or other labrics, any new and orlglnal lm· 

prels1on, omBmen� pattern, print, or picture, to be 
printed, palnted, cast , or otherwl.e placed on or worked 

Into any artlcle of mannfacture . 

Dealgn patent. are eqnally a. Important to cltlzen. a • 
to foreigner.. For full partlenlar • •  end for pamphlet t o  

MUNN & Co., 37 Park How, N e w  York. 

Cople. 01' PaCenC •• 
Per.ona desiring any paten t  I.sned from 1886 to �ovem 

ber 26, 1667, can be .upplled wIth olllclal cople. at  a reas· 
onable cost, the prIce dependlag upon the extent of draw 
Ing. and length of apecIl1catlon. 

Any patent Is.ned .Ince November 2'1, 1867, at which 

time the Patent 01llce commenced prlntlng the drawing. 

and .pecillcatlon., may be had by remll ting to this of 

I1ce ,1. 

A co py of tbe claIm. of any patent Issned sInce 1886 
wlll be furnI.hed for ,1. 

When orderlng cople. , plea.e to remit for the .ame 8S 

above . and state name of Daten tee. tltle o f  Inventlon,and 

date of patent. Address )I UNN & Co. ,Patent Sollclto"" 
S7 Park Row , New York . 

Mt:NN & Co. wlll be bappy to .ee Inventors In person 
at their olllce, or to advl .e them by let ter. In all ca.es 

they may expect an "onest opinion. For .nch conaulta· 

tlODS, opinions , and adVice, no charge is made . Wri te 

plain ; do not u.e pencil or pale Ink ; be brief. 

All bu.lne •• committed t o  our care, and all consulta­
tlon., are kept secrel and Birtclill con,tldential. 

In all matters pertaining to patent., such as condnctlng 
Interferences, procuring extenSions, drawing aS8ign­
ment., examlnatlon. Into the vali d i ty of patents, etc. 

epeclal care and atten tlon Is glven . For Information and 
for pamphlete of In.tructlon and advice , 

Addreaa 
M U N N  & CO • •  

PUBLISHERS SCIENTIFIC AME RICAN, 

S'7 Park HoW, New York. 
OFFICE IN WASHINGTON-CorDer F aDd 7th 

Street .. oppoalte Patent 01lce. 

© 1874 SCIENTIFIC AMERICAN, INC
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morning to appear in next issue. 

BAIRD' S 

FOR PRACTICAL MEN. 
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be sent, free of postage ,  to any one wEo will favor me 
with hI. addre ••. 

HENRY CAREY BAIRD, 
Industrial Publisher, 

406 Walnnt St. , P H I L A D E I , P H I A .  

"EDEOGRAPHY " A new book on the ." of 
• Writing by SOllnd ; !I. com· 

)llete system or Phonetic �hort Hand-the shortest, most simple, 
CIlSY, and comprchcnsi \'(� ,  en ablitl� any one, i n  a shor� time. to rel'�rt 

trials , speeches, sermOIl S ,  &c. The Lord's Pruver IS writteu wIth 

forty -nine strokes of the pcn, and 140 words 1 ll'r Ji l in \lte. The unem· 
ployed shoulrl learn thi� art. Price, hy mail, flO Ct�. A �cnts wanted. 
Address T.  W. EYA:S� & C O . ,  13U R .  Seveuth Street , Phtla. ,  Pa. 

Engi1te.fl and BOilers, 
Steam Pumps, Portable Eng inp.8 (wh ich can be used on 
or 011 the Boilers), all thoroughly made, of the best ma­
t erials, Selold tor tllustra ted Price Lif't s .  ISAAC H_ 
SHEA I{MA N.  45 Cortlandt St . •  �ew York . 

I OCOMOT lV E ENGINE FOR S ALE-
..J One horse power-5 i'lch drhrers-7}.i inches ga gc­

cylinders  H 4xl�-wejght �;; lbs_-Boiler of copper ; (:ur­
r les 100 l bs .  st t'am. Steel frame and steel connections 
throughout, all holes r immed and bolt s turned and cr lven 
in. The ahovedraws four or five mf>n with ease, and Is Bold 
only for want of use .  The entire machine I s  handsomely 
fini shed with maho gany ca b inlaid, and In a ll respect�  a 
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1'.  WAT :lO:-': . 42 chlf St . .  New York. or j7 )Iadlson Av . •  
ElIzabetb .  N . •  J .  

PATENT PARALLEL 

Machinist's Vise, 
!tf A -:-" ' F .\ ("I'CREIl  B Y  

HA R I U :O; S U RG FOlIN. 

D R Y  AXD MA C H I N E  

C O M PA N Y. 

H a rrisburg, Pa. 

-o-
rr Send for (!irr1Jlar and 

Price List. 

W ANTED, A RELIABLE LADY 
OR GE� TLEMA1\. In every t O WI:. to act a • •  ole Allent . 
BuslneSR respec table anrt remunerative_ No m6.lll ey re­
quIr ed . Addre •• DISCOVE,�Y. P .O.  Box 2809. New lork .  

BASHFULNESS De'pondency. Weakness 
of J\1 ind and Body_ For 

caUfW a.nd cur e, send stamp  to DR .EcK, Box 274'7, Cin .,O -

Ax OPTICAL WONDER.-The Gem Mi-
. croacope .  A high mag'ntfying power simplified for 

popular use . )Iag-nifif's 10,000 t imes. 1a practically as 
�te:���j:�s�
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ee for $3 . 50. Agent s  
C .  S .  HILEY. Holland. :"f. Y _  

HAND SA \V MILL-Saves the  labor of 3 
men. s. C .  HILLS. 51 Courtlandt St .. New York .  

MILLING MACHINES. 
Fift�en sl zes,s tyles and pr1ces . Weightng from 6UO lbs . 

to 10,000 Ibs . Also, Mil l  Gr inders, Cam Cut ters, and 
Gear C utt er s.  BRA[N Al�D MILLI NG  MACHiNE CO ., 
Milk St., cor . OUver : .Hoston Works at Hyde Park, l\Iass . 

1Cltutific 
WANTED I CANVASSERi"l for the Farmer and 

Gardener. Lancaster, Pa . Large Cull llll llltsio:l, 
Bnd premiuIDs given . Send 25 c ents for an A gency 
�ub8cription . ;:saID's 6cent s _ 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

23 Adam • •  t .• Brooklyn. N. Y. 

The B AWLBY KILN 
for burning brick, tHe, pottery, &c , Produces uniform 
results, avoidS inferior stock j saves f uel , labor and 
t ime . European Paten's obtained . ""or 

g
rlYll c g eS at 

home or abroad, addresEi 
103 F!it�n � ./*���ork .  

�!I�'I�.'" � � (fjJjJJJffJJJJJ Y 
Rr NEW CATALOGUE FREI':. 

Small Tool. of all kInd. ; also GEAI( WHEELS. part' 
of MODELS. and material. of all kInds.  Casting. 01  
Small Lathes, Engtnes, Sl Idp Rest s .  &c . 

GOOD�OW & WIGHT)IAN. 
23 Cornhill, Boston, Ma8E- . 

The Am erican Turbine Wate ,. 
Wheel, 
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Emerson, 8hoW1U� the following U !- · ' ·  
ful e1lect of the power of the water 
uti l ized, being the hi ghest result s ey· 
er known. 

Percentage  of Part Gate : 7.(, 50.08 ; "p�9r�ch�'J8��hio�' ��r� � �(�1: 90. 
A full re

rr
ort may be o btained of 

rln���lo� 
LL8 & TEMPL�;. Day-

NEW & IMPROVED P AT'l'ERNS.-MA-
CHINISTS' TOOLS-all .lze.-Rt low prIces. 

t,;. GOULD. 9 7  to 113 N .J .  R. H. Ave .. Newark. N . •  1 .  

P. BLAISDELL &. CO., 
Worcester, Mass., 

Manufacturers of tJJf� Blal!'ldeil Patent Upright .Dri l ls ,  
and other first-class )Iachinfsts' '1'00110 

MOLDING, Jt:ORTISING 
TENCNING &; SHAPU': G 

M A C H I N E :O; ; 

BAND SAWS, 
SCROLL �3A \'VS, 

Planin[ & Matchin[ 
MACHINES, &c . . 
RAII.ROAD, CAR, aUlI AHRT 

�JI;;e��\��c::;sf::��e .  
J. A. FAY & CO. 

C INCINNAT1 .  OhIo . 

AGENTS get the best selling book and seellre 
, t.he l argest profits ever ofrel'ed . Par­

t iculars Ire e .  A(ldresB HUI{ST & CO .• 7J6 Bro""war.� .Y. 

S ECOND HAND MACH lKERY.-We bave 
for Sale, at very reducNl figures, a number of hoist­

ing and other f' lJ gillCS sud boiler s, - from 4 to 30 Horse 
Power, Stealll pumps,: Fan blowers . &c . Send for details 
and prIc es _ \-\' 1\ 1 .  11 ... . TANXER & CO. , Hlchmond, Va . 

Fourth Grand Gift Concert, 
FOR THE BENEFIT OF 1'HR 

PATENirUllT��' S
CHUCK PUBLIC LIBRARY of KY. 

w ••  awarded a dlplom • •  by tbe AmerIcan Instltnt e  Fair Over a MI'III'on l' Ba k ' !  at New York .l�73. DWIGHT ROBERTS. M·f ·r .  n n . .  
Wythe Ave ., Brooklyn. N .  Y .  

FOR S ALE-Two n e w  Cylinder Boilers, 
36 In . diam. by 2t ft . long, with �Fronts, Grates,·&c . ,  

complet e .  Just completed . For particulars, address 
JOHN WOOD.JR"Scnuylklll Foundry.Con.hohocken.Pa . 

2� cents Pays fm' R pkK. of Sugar 
Trough Gourd Seecl . They hold trom two 
to four buckrt s ful l  each _ Illustrated 
CatalojZ'ue telUnghow to grow them sent 
free , Ch01ct' seed o f Verbena, Blotched 
Petunia and Dounle ZinIa, three Jor 25c ., 
or all the above 40c . Address 

WALDO F. BROWN. 
Box 3, Oxford, Butler Co ., Ohio . 

GLASS CARDS 
R e d ,  Slue, Hreen. &c. 

r t�;�t�ry 1;��:r:�nt(����r;�: l' our bus.ln ess card on 100 for $3, post ·pald ; 200, $5 ; �am­ple, lOc . Must hare AJlentR eve'Jj1.Chere . Out fits, 50 c t s  . F. K. SiUl'J'H, Bnn gor, lli n i n e . 

"end 10:1' P rices to t il  re rs. VAN DUZEN & TI St . . CINCINNATI. fir Plea.e mention thl. paper . 
Q UBSOLLPLO W -'flle
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J l� k N. CARLETON . Pomeroy. O .  
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Todd & Rafferty Machine Co. 
MAXUF ACTURERS OF The celebr.ted Greene VarIable Cut-Otr En)l1ne ' Lowe's Patent Tubular and Flue Boilers ; Plain Slide Valve 8ta. tlosary. Hoisting • •  nd Portable Engine •.  Boilers of a ll kInds . Steam Pump •• Mill GearIng. Shafting &c .· Silk. Tow. Oakum, Bagging. Rop�,Flax. and Hemp Machlnery. Ag�nts for the New Haven Manufacturing CO.'i Machin­ists Tools i for Jndson's Governors and Stop-Valves : Sturtev.nt Blower. ; and D!llerentlal Pnlley-BJocks 

:�R��.Op���R��l�:*L.tlRsn': NEW YORK: 

A N n  
A FULL DRAWING ASSURED ! !  

Tuesday, the 31st of March, next. 

On ly 60,000 TicketH ha vc been i SI:Hled , and 

$1,500,000 ! 
divided into 1�,000 cOMh gifts, wil l  be di�trlb. 
uted by lot amongthe ticket holders. 

L I S T  OF GIFTS. 
ON

N� GRAND CASH GIFT ... . ...... . . . . .. . . .  $��O,OOO O. " GRAN D CASH GU'T . . . . . . . . . . . . . . . . . . •  1 00,000 g�� <t
�Al'!g CASH <tI n . ... ............ . .  50,000 

ONE 
�

R
AN CASH G IFT ............. .. . .. .  2�,000 

• h AND C ASH GIFT . . ... ....... ... .. . . 1 ".�00 � 8±�� Grn;�' $I�.IXXI each ... . . . .  .. . . .  1 00,000 50 
C AS 

G 
F 

S. . .000 each . ..... . . . . . . .  l.'iO,OOO 
80 CAS� 8�Fn' 1 .� each . . .... . . .. .. . 50,000 

100 CA 
• .  each . . .. . .. . .. . . .  ·111,000 

150 CA�M mH:�' 
� ea�h . ... . . .  . . . . . .  40.000 

2;;0 CA 
• each . .. ... . . . . . . .  45,000 

325 CA�M 
GI�TS. 200 eac h ... . ... . . . . .. �O,OOO GI 1'8. 100 each .. . ..... .. . .. 3�,500 

11.000 LASH GIFTS. 50 e.ch ............. ��O,OOO 
Total. 12,000 GIft • •  all Cash. amounting to  $l ,�OO,OOO 

� The concert and dlBtrlbution of gifts will pOl�i­
tively and unequivocally take place on the day now fixed 
whether all the tICkets are sold or not,and the 12.000 gifts all paId In proportion to the number of t ickets sold . 

PRICE OF TICKETS : 
Whole Tickets, $50 ; Halves, $�5 ; Tenth s or each cou­pon. '5 ; Eleven W dole Ticket  • •  or $500 ' 22" TICket. for �I.OCO ; 119 Whole TIcket. for 5.000 ; 227 Whole Tlrket .  for '10,000. No dlElcount on less than $500 worth of tiCKets . 

Agent Publ�It��'rf·K��a"'!.7U::�.�;!?Gift Concer t  Pu bl1c Li brarv Bul1aing, L O U1sville. Ky., or ' THOS. H.�ff-R!!'D�Y��E'w��;:.t:.rn AKents, 

A
DVERTISERS .hould send to Gl<O. P. 1l0WELL & Co. 41. Park Row .  N. Y . •  for thelr Eighty-page Pamphlet. 

contawtng lis ts  of S(lW newspape15 aL.u tSLma1cs, Enow 
Ing the co.t of advertisIng . Ma iled free t o  .ll .pplicunt. 

SHINGLE AND BARREL MACHINERY.-
lIDproved Law'S Patent Shingle and Head!ng Ma· 

cbl .. e .Implest and be.t In n.e . AI.o. ShIngle HeadIng 
and �tave JoInt ers, St Bve Equalizers ,  Heading Planers, 
Turner ••  &c. Addre.s TREVOR & Co. Lockport. N .  Y. 

1832. SCHENCK'S PATENT. 1871, 
WOODWORTH PLANERS 

And Re-Sawlng MachIne •• Wood and Iron Workln� M • •  

g���?'M!'i�ra�:n.B3.1��':;n�
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G E.  ILLINGWORTH, Neville St. Foun-
• dry, Leeds, England, makes a Specialty of 

hIS 20.l nch SwinK Lathe •• All part. are IDter ' 
changeable,being made in dupl1cij,t e .by patent machine ­
rY,thus ensnring Accuracy and Excellence of Workman·  
snip . 

OTIS' SA]'ETY !iOISTING 

Machmery. 
NO. 348 BROflJ�y �f$�o�. CO., 

P ORTABLE STEAM ENGINES, COMBIN-
_ Ing the maxImum of eftictency, dltrability and econ­

omy. w1th the minImum of weight and pr ice.  They a.re 
WIdelY and favorably known. more than 1 ,000 beIng In 
U8tj. All warranted sa t isfactory or no sale . Descr1ptive 
clrcnlar • •  e¥k7,;n /pt��X'BiE�.'!���·Lawrence. Mass. 97 Llbertv It .• N AW Y ork. 

1:' ou n::.k ,\YH Y we> can f;r l l  Fi r�t 
CIM� 7 Uctj,\'e l'iaIJUt> lur $290 ? We aU:iwer-lt cost.s leBs than $300 to make uuy $600 l)iallo boh1 

Ag�nts, au of wbom make 
ct. profit. We have 
Lut ship tlirect to [ami­

prke. al ld warrant 
;->'C'lld for illustrat ed c-ir­

llanke·rs. f,l crcbants, 
m., ''' ' C'  WI. USill� our Piano�. 

w here. you saw 
U. 8. Plano Co., 8 1 0  Broadway, N. Y. 

IHON BRI DGES-CLAHKE . REEVES & Co., 
PHm:-':IXVILLE IlRIDGE WORKS .  01l!ce. 410 Wal­

H dt St l 'Cl 't, PhiJatlelph ia. Pa . 
8pecialt ieH-Accurate Workrnan�h1p-Ph(pn1x column R 

-l):-w of double reflucd ir oll. . Xo welds . A l l  work 
dune 011 the prem1 se�, from or� to finished I)ridgps . 
l l i ustrated A l bum mailed on u.ppHcatlon. 

- . PAT E'N T ;COLD RO L L E D 
: S HAF TING . 
.l il t Utl:L llUt.t thlli tUlarUllg lIa� ,5 per cellL grca l,.cr 

� t ,  ength, a finer finish, and is truer to gage,than any other 
I I I  use, renders 1 t  undonhtedly the most. economIcal . We 
ai,' also the Bo le manufacturers of the CELRBEATED VOL­
LL'iS PAT. COUPLING, and furnish Pulleys, Hangers, etc ., 
�!t\�� �o.t approved .tyles . 

Jb�'i1'JI�tt�V::�fr�"ffPIl ' 
Try .treet, �d and 3d ayeBUeS, Pittsburgh, Pa.. 

190 S. Canal st ., Chicago .  
rtrti�
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. and for 8ale by 
GEO. pLACE & CO . •  121 Ch.mbers 'treet. N. Y. 
PIEBC !!: & WHALING. Milwaukee. WIs . 

GREEN HOU SE & BEDDING PLANTS. 
Large �tock, Fin@ Assortment ,  PaCked to go Rafel

L 
any 

�\l't�E'b t�!t��g�u�
u
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e
�·R���

E
��lcP l,J; tV.S. 

AddreR� H_ G .  HANFORD, Columbus, Ohto . 

GE O. \V. HEAD & CO. � 
STEA M  B AND SAW AND 

VENEER CGTTING MILIj, 
186 to 200 LE"wrs ST ., Foot 5th & 6 th Sts, E . n . , New York .  

ALWAYS ON  HAND : 
FULL STOCK SEASO�ED HARD· WOOD LUMBER 

A :-iD CHOICE FIGURED YE.\"EERS. 
The largest Stock . 

The greatest VarIety .  
The lowest prices .  

� Enclose stamp for Catalo g ue and Price LI. t .  

Veneer Cutting Machines-For Sale, 
ONi<; ROTA HY MACIII�E. cutting ·1 ft. long ond 

ft . dhunetp-r .  
ONE S LICING MACH I�E. !'utt lng  5 ft . 6 in. long . 
Both ill perfect order, with pu lleys, shaft ing, etc . 

Complete for immediatR lIse .  Pr i('1:' l ow .  Address 
HEO .  W. ItEAD & (J O . ,  

I � G  to 200 Lewl. St .. Foot 5th & 6th St • . •  E. R.  

MANeFACTUREHS' CHEMICALS,OHES, 
.l. Meta l s  nnd �linerals for Steel , Iron, Glass Maker s, 
Enamelers and t>otters, I--Iaters aud l!�lectrotypers-Me­
tal l ic Oxtde� of ManganeRe\ Copper , Cobalt, Tin and Au­
tirnolly-"�oJfram Ore-A�of'stos-Hydrofiuoric Acld-
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- --------------�---------

TURBINE 

Water Wheels. 
�Iore t h an four t imes as 

man, of James Lt:ftel's Im­
proYed Duuble  Tur bine Wa­
t er Wheels in operation than 
any ot her kInd . 24 sIzes 
made. rangtngo from 5 !i( t o  96 inches diameter, uuder 
he.d. from I to 240 feet. 
Successful for every pur -
rl?:

e
il;e��

g
��g;, 8�b1f�h

l
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c ontaining 160 pa�eR and 
over :iO fine illustrations, 
sent f ree to parties inter ·  
{'Bted in water power. .J AMES LEFFEL & CO . •  Springfield, Ohio, & lOH Llb· 

_______ =-____ crt y St 'c:"ew York city. 

$100 to "50 per month g uaranteed 
� snre to Agents every­

where selling our new seven strand \Vhite Platina 
Clolhes I4i u es. Sells readi ly at every house . Samples 
free.  Address the G rRARD 'WIRE .\-I n.LA Philadelphia, Pa . 

GLASS MOULD8 for �'ruit Jars, Patent 

year. at���;�e bnd Je'::g�·s?:iei���'iv
b
f��:.If�?,��·r\� 

est and cheapest way ordcr dlrect of �lould Maker . 
II�Ji����GLAR ATTENTION paId to MOULDS for 

'V II A LEN T U RB I N E. No r l .k. to pnrchaser .  
Pamphlet sent free . SETH WHALEN, Ballston Spa, X. Y.  

1 25 

AND PUNCHING 

DROP PRESSES. 
Barnes' Foot & Steam l:J�) wer 

Scrol l  Saw. 
fn�� i���
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Braclret, 3 tn . th ick . Every W O l Jd ­
worker sbould have one .  Four years 
In market-thousands using fhe .n_ 

Persons out of work, or that ha.ve 
�g;�� f��

e
p O

C
!�r 

e
l���hiJ�� f���l �& 

to SO ets. per hour . It Is a p leasure to 
r ur.. one. -:::;ay where y O ll saw lh is, 
a.nd Sf'n tl for ful l  descr ip t 10n to W. 
)' . & .J . BAR�ES, Rockford, W inne­
b,"o C O . I l l .  

WOOD-WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planers and Rtcn­

ardson's Patent Improved Tenon Machines. 
Central, corner UnIon st!l,. Worcester, �Iass . 

WITH�;RB . RUGO & RICHARDSON. 

Machinery, 
Wood and Iren Working ot every kind. Leather 8.nd 

Rubber BeltIng, Emery Wheel', Babbitt Metul. &c . 
GEO . PLACE ", CO . •  121 CMilioe. "  St. N .  Y .  

Cold Rolled Shafting. 
Best and most perfect Shaft1ng ever made, constaut ly 

on hand in Ibrge quant1t les, furnlsh�u tn any lengths up 

ifa�W,:s. ��jrCy�.
a�ic�

oupl�1oW8E
S'j!t�lbl�g

& 
a
mj'.�

t able 
________ ...:1::.:2:::I�C�·iJ.mber s  Street. N ew York. 

Sturtevant Blowers. 
Of every sIze ana desc

fJ���\��� O �t
t
l��

Y 
&

n
c�.�

d . 
121 Chamber. St reet . New York. 

RICHARDSON, MERIAM .:It CO. 
-

Manufacturers of the ls.test improved Patent Dan .. 
els ' B.nd Woodworth Planlng Machines, )'Iatch ing, Sash 
�1��I���ai�;.c�1��

n
1��s:����81?!cJl�����'a �l\� �rl�: ��� 

�i���8, ���t� �ri�
S
\v�61JW�h�n���-Ofat���, ���-a�ri�'1tl�� 

other kinds of Wood-work1ng :i\I-achtw,'ry. Cata logtws 
and prIce lists sent on appl icatton . .M allufactory, W or· 
cester , Mass. Warehouse, un Liberty bt , .r-.;ew l'orl • .  l'i Srl']t'N('II ])1]( S f-or cnt t l ng ou'lness 

.:.4 ... htenel ls,o l l s lz l · s .  Also 
� .:J.1 ) .J  complete Ol'TFITS for Cloth in g  
Stencils and Key Checks, wi th which young men ure 
making  from $5 t o  $20 a day . Send for ("lt alogue and 
samples to S.M . SPENCER.117 Hanover �t .BO B t O ll , .\I H S S .  
TXT AN TE D-A new or 2nd lUlIH[-:'Ilachtrp 

l' l  for Slot t in g  medium size S(' l'(,\\ 8 . •  J .  A .  :-:. :".l I T H ,  
Deep Hiver . Conn . 

G. · �����g����L:s�4I!��,�-� �Lruct i \'e-Bencficial . W. L .  C H ASE & Cu . •  
n 3 ,  95. &. n 7  Liber t y  S t . ,  � e w  York .  

1873 and 1874. 
Catalog'ltes F1"ee. 

Machinists', Blacksmith s, ' Model Makers' , Pattcrn Ma· 

����it��tf�� aft�\�(Js���"or���C
o
h���C�:rs ', and Tools aull 

A .  J . WILKIN SO:-': & CO . •  Bos ton . Ma • •  -----

MA flHINERY 8�n1J r,;r C���18r �g��"�l1�Fi 
I.J , & CO. liD Ve.ey . t .. N e w  York . 

--------- � --�.- ---.. ----- ---------IIIIIIIl�J WR�R�c:.HT 
BEAMS &-GIRDERS 

THE Union Iron Mills, Pitt.burgh , Pa. 
The att entton of EnJZ'lnr:-crs and Archttec ts  Is called 

to our improved Wrough t-Ir<iln BeRms and Birders (pat­
ented ) ,  tn which the compound �velds bt'tween the stem 
and flanges, which have proved �o objectionable in the 
old mode of manufacturing, are entirely svoldell, we are 

g��b��1ge�eI�����r:�I;(�;�e:�r\��f�,� il� ��Y�:�1�1�3J;e
a
s� 

Varnegle .Kloman & Co. Union Iron )'1I 11s, pfusburg-hf Pa . 

$r,: 0 �')O per day  at  home. Terms Free . Address 
o E-o '1l'rwI GEO. STINSON & Co. ,  Por tland, MaIne . 

HE l�OLIJS '  

Turbine 'Vater 
-Wheels . 

30 year�' experience en&bles me 
to excel tn Gearlllg �,l l l I H of a l l  k inds, 
and furnishing them J'elillble, eco-
fr�

l
�

ic
�����\-�rA£ti���}.��ltraL�b��rl� 

Street, � ew Yco_r_ .. �. __ _ p ERFECTION OF SPEED OX WA'l'EH 
nor , ui�r��!k�(�:s��r���K(Ntfo��.

ta
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i
.C (t���f:; 

extreme chang-es, it operates t ll C  en t i re gat<� h:.. tPll fwe­
onds. 'Yarranty unlimited . "!\o pay t1 1 1 t t s t e el . •  J OlI� 
S .  ROGEH:::;, Trens., 19 John Street, Boston, )lu l3 s .  

MURDER W1ll out ! Trut h T r l umnhant 
A g ents, old an d young, male and 
f emale ,make morc I l loney sel l i ng 
our French and Amer ican J E \v ­
ELRY, BOOK::;, A�D GA.\I.ES, 

than at uIJ y Ullng {' ise .  Greatest inducements to 'l. g<'nt fl 
aud J->urc I Jasc r s .  Cutalogue�, Terms ,  anti f ull par t H : ulars 
s ent FREE to ull. Adaress P .O .VI CKERY&Co. ,Aug'ul::> t d. , .\l e 

LATHE & MO R S E  TOOL CO . , 
::Uauufact urers of 

MACHINISTS' TOOLS 
\VCl·cester, )In�!'4.  

Et:ltabl!��(�!�5. :::; t'n�or Il lur-lntted Catalog-up .  

P H I L I P  S .  J U S T I C E , 
4 N. 5TH S rEE r, 4;2 ( ;L1FF STREET 
PhiladelphIa. I\ e w  Y ork . 

HEA D  Q UA R TER!:! FOR 
••  DEAD STROKE I !  Pfl \VC;�  J--J .A �J \ 1  k lt�,  

" I'HILAD!:;tt;l;!lr';�;· l1l,8.!l:�)J t�(i���M'&. -- --�-----.------�.. () l( l G j � A L ��"'"'''' Schaeffer & Budenberg, 
� " � Mag deburg, Germany, Rtf'am, B as� .  � '":. ---C-? Vacuum, alla Hydraulic Gaubc� and 
,.t;. " 1 / ' 0 \ 1 " '-' Eng tlJe C(JuuteI'S .  
� W. H E U E R �I A X l'\ ,  

4 Cedar S t  . •  N .  Y . •  ,ole Depot . $ It! 
o-

PER DAY. I .OCO Agent. wantea,-i';;'ii;;;;:' 
.iitrtI lars fr ee .  A. H .  BLAIR & CO .. St . Luuis .Mo . $72 E A (J U  W EE K .  Agents w.nted .  p.rticular. 

free . J. " OhTH & CO . •  St . LouIs. M o  
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Back Page - - - - - - - $1.00 a line. 
Inside Page - - - - - - - "� ceuts a line. 

i!J1�gravin!l,fJ may head advertisementR at the same rate per 

ine, by measurement, as the letter press. Advertisements 

mURt be received at J)ublication o.Dke ((s earl!1 as Friday 

morning to appear in next iS8ue. 

1 /1,e value q,f tlte SCIENTIFIC AMERICAN as an advertising 

medium cannot be over-estimated. lts eirculatlon t8 ten 

times greater than tkat ot any 8imilar journal now pu 

li8hed. It goes into all the States and Territories, and i. 

read in aU the princip al libraries and reading-rooms oJ 

the world. We invite the attention Of those who Wi8h to 

make their business known to the annexed rateR. A bust· 
neS8 man wants 80mething more than to see his adver­
tisement in a printed nfw."jJaper. He wants ci'roulation. 
If it i8 worth 25 cents per line to advertise in a paper oj 
three thousand circulation, it is worth $8.75 per line to 
adverti�e in one ot forty-tlve thousand. 

ar Send for descriptive Pamphlets, Price· lists. etc. 
L1beral tnducements to General Merchants o.n<1 Dealers . 

H. W. JOHNS. 
�" lUAIDEN LANE. NEW YORK, 

Pa.tentee and Role Manufacturcr . ESTABLISHED 1858. 

OF ALL DESf nIPTIO�8, 
AT THE 

S H O R T E S T  N O T I C E .  Work warranted perfectly accurate. Send lor circular I?h'in� price, and direc­tlOns for ordering. 
N. Y. Steam Engine Co., 

98 Chambers St., 
N. Y. 

WIRE ROPB. . John W. 1tfa�on & Co . . 43 Broadway. New York. 
Universal Hand­

PInning Machine  
A abor·saving Vea· 

tlun ,  attached to anv 
vise, or to work itself, 
indispensable to all me· 
tal· working mechanics, 
quickly saves 1ts COHt tn 
files and time. set to 
work tn any direction In 
a moment. For inform­
atioll .  address Manuf'r. 
JACOB E. SUITTERLIN, 

60 Duane St., N. Y. 

STEAM BOILER AND PIPE COVERIIlG 
THE HORTON LATHE CHUCK, from 4 

to 36 Inches wIth the new Patent Jaw. Address THE E. Ho kTON & SON CO . . Windsor Locks. Ct. 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
THIS NEW AND splendid annual book presents In brief form the most Interest1n� Facts and DIscoverIes In the vaMOUs Arts and Sc1ences that have transp1red du ­rin2 the precedtng year of title. exhlbft1n� In one Vlew the General Pro ­gress of the World In the followlne Deosrtments : 1.-CHI<:MISTRY A N D  M I<:TALLURGY. 2.-MECHANIC8 AND EN GINI<:I<:RING. 8.-E L E C T  R I C I T Y. 

LI6HT , HEAT.SO UND. �.-TE C H N O L O G Y  -Emora C:ing New and U sefUl lnventIons and 
Dtf!.cover1es relattag to 
THE ARTS ; 

5 -BOTANY AND HOR· TICULTURE. 
6.-AGRICULTURE. 7 -RU RAL AND HUUSE· HULD ECONOMY. 
B.-MATERIA MEDICA. THERAPEUTICS. HY· GIENE. 

9.-NATURAL HISTORY AND ZOOLOGY. 
lO .-PISCICULTURE AND FISHERIES. 
1 1  & 12.-METEOROLUU Y ,  TERRESTRIAL PHYSICS 

GEOGR.\.PHY. 
18.-u�; O " ( ) U 't  AND MINERALOGY. 

l4 .-ASTRONO M Y . 
15. -BIOGRAPHY. 
In��t"l j,.��.:'8:�r �g�lr�t

t
s
o 
a�'iI 'S�n�������I'iI°����� 

��r.ra��.s�����"!n�II����id �a�e ! pr..��
t 
I��;,r::i��:s�� 

b�'��g���&l:f���ryJi8ndsOmeIYBOund. With Engrav· 
I
n
rent 17';<;:;:kifo' all parts of the countl)', on receipt of 

the price. A liberal discount to the trade .nd to &an' 
vBBsers. For sale at all the prlnclp.1 Bookstores. 

MUNN &; CO . •  PUBLISHERS, 
37' Park Row. l'IIew York City. 

TmI S OlEB 7 IF1 0 AMERI OAl!I wll\ be Bent one year 
and one copy ot S OlElJiOE REOORD on receipt of ,5. 

SCIENCE RECORD FOR 18"!I, 18"3, and 18"4 
uo W ready. Each '2.50. For the three volume • .  $6 . 

�dtutifit 
SAWS SAWS SAWS A Emerson's Pa "ent Plane;,' Saws are superseding all others . Have received the very highest recommend- A 11. at10ns from lumbermen. Wtll cut from 1,000 to 5,000 feet more per day than any other saw in  the world. 

W FIve hundred teeth given with each Saw. Each tooth cuts 1 ,000 feet of lumber. Extra Teeth only W Three Cents each. 

S 
Emerson's Patent Inserted Toothed Clipper. Expressly for heavy feed or very hard tlmher. 

S Emerson's Patent Flange Toothed Saws. 'rhe cheapest Inserted Toothed Saws ever made. Emerson's Patent Ready Gummed Cross Cut Saws, with patent removable handles and Saw Set attached .  

S 
�;merson's Patent Ad.lustable Swage, for spre.dlng the teeth of Saws. Does not shorten the tooth . The 

S best ever used. Price $5.00. 
Also, Patent ready gummed .nd P.tent ground Solid S.ws of all kinds . All goods warranted of supe· 

A A rlor quality. 

W 
ar For clrcul.r .nd price list, .ddres. W E1UERSON, FORD &; CO., Beaver Falls, Pa. 

SAWS SAWS SAWS 
DA�PER 

B "II!I S 1'1"1 AND LEVER 
REGULATORS .... .... GAGE COCKS. 
MURRILL &; KEIZER, 44 Holliday St . . Bait. 

=UIPROVED 1874. 
I D O U B L E  A C T I N G  i B UCKE1·PL UNGER 

I 
S����pS 

' .. VALLEY MACHIN E COMPANY, 
Easthampton, Mass. 

SUPBll-BB.A TBBS 
Save fuel, and supply DRY steam. Attacheo to boilers 
Qr In separate fUrnace. g. WllE��lyE�:,�fwnf';,"rk. 

P t For testing Ovens, Boller yrome era. fiue., Blast furnaces, 
Buper·Heated �IJSr�'s

OIl Btlll�:�RY W. BULKLEY, 
98 Liberty Bt., New York. 

mON PL.ANBBS, 
ENGINE LATHES, DRILLS. &c. Send for PrIce List. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S S O N 8  

HANUFAOTUBBB8, TBBNTON, N. J. 

FOR Inclined Planes,Standirur Ship RUrging , 
Bridges, Ferries, Stays. or Guys DB �errtCk.8 & �ranes Tiller Ropes, Bash Cords of Copper and Iron, Lightuing Conduct&rs of Copper. SpeCial attention given to holst· Ing rope of .11 kinds for Mines and Elevators . APP\i for 

�:��:feF:,'i¥r."n��ls:r:n ��
h
�����

o
;:'WI��' R���S. fCZ large stock constantly on hand at New York Warehouse 

No. 117 Liberty street. 

NOYE'S MILL FURNISHING WORKS 

Burr �ms\�����'F�:t��I�
h
r!iIN����r::��inie�v..�:�� Mill PIcks, Water Wheels,Pulleys and Gearlng,speclally adapted to fiour mll��. T?'WM� i"�

a
6'l"�ll1ralo. N. Y. 

ra���!
n
�� Tannate .' of Soda i��I��1 

incrustation in Bteam boners is our Exclusive Right 
under patents. Send for book . 

. JUS. G .  ROGERS & CO. ,  Madison, Ind. 

Un iv o rs a l D ri l l Chu ck 
c .  H. REID 'S PATEN T ,  AUGUST 12, 1873, 

A snccess. Heartily endorsed by all using It. Stronger and 
more durable than any other. Holds drills from 0 to % , full 
size. and will hold much larger by turning down shanks to ". 
Is operated quickly and 8lw811s easily ; cannot CIog

{ 
set, or tn 

_� ��� w:6r�rJgOU!r�!cfl��eX·ll ara: eno�: �rt
e
h
n iri11e:�r�a;�,l

l:�ag� 
returned If nol'satlsfactory . F. A. HULL & CO .• Manufacturers, 
Danbury, Ct Send for lIJustrated Descriptive CIrcular . 

Working Models 
And Experimental Machlnerr, Metal.. or Wood, made to 
order by J. F. WERNER. 02 Center st .. N. Y. 

KEEP=YOUR BOILERS CLEAN. 

A N T I L A M I NA 

For M.chlnery of every variety. 
ALSO 

Bridge and Root Bolts. 
STEEL &; IRON SET SCREWS 

tor
s
�i��

a
���eslt�

s
�e�T��

l
m1���,

I
;� 

No. 145 East St. , New Haven, Conn 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Sllml.!!:;!,t, Stronll'est, Cheapest. Best. 
ls#' \�� tfI�u:;o�

o
g��

e
i�� 

hill'hest percentulI'e ever 
ahown in a reliable -test and 
the hilrhest a ve-ra",e re­
lIuItS ever obtained. In 
�����:lr��[n

l
; 
i
ft�Vi�':��r� 

Ity over all others . Emer· 
Bon's full report furnished on 
application . Sendfor Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
Beloit, WisconsIn. 

; SA \VS Emerson's Patent Inserted Toothed Saws. A A See occasional advertisement on outside page . 
W W Send for clrcul.r and prIce I\st !SA \Y:S To EMERSON, FORD & Co., Beaver Falls, Pa . 

DOMI�ION MACHINERY DEPOT, A. B. SAVAGE &; CO. 
\Vare Room, 6�4 Craili' Street. llIontreal. New and Second hand MachInery Agency. The entire 

country canvassed for orders . 

BOILERS .AND PIPES COVERED 
With " ASBESTOS FELTING :" saves twenty·!lve per cent. In fuel. Send for circulars . 

.A S B B S T O S  P E L T I N G C O M P .A N Y ,  
Nos. 316, 318, 320, and 822 Front Street, New York. W' Asbestos In all quantities and qualities for sale. 

ENGINES AND BOILERS, New and Sec· 

tion ,  mr!:.�nd, P
°'d��bWIVl

a
W��¥i, bft

r 
C��;��� ' 

I�R:�����}It�r�s�o��l���I� 
Turning Machtnes, Slide Rests, ,r'oot 
Scroll S.ws. The very best. Seiling 
eve

IJ����AL<j;\�f*�'i�
s
C��I�', N. H. 

Just the articles for Art1sans or A lllllteUrf< . 

C OVER YOUR BOILERS & STEAM 
J PIPES with VA N TUYL'S PA TENT PAS TE­

Saves 25 per cent of fuel, gives 25 per cent more power. 
For prices .  &c . •  address L. P.  WHEELEH, <!�n'l Mana­
ger, 62 WIIII.m St.,  New York. P. O. Box 48,0. 

HUNTOON GOVERNOR 
STATIONARY ANr:o�ARIN:E; ENGINES. 

Over Four Thousand Now 1D U�e. 
ALL GOVERNORS �'ULL"i WARRANTED, .nd reo 

turnable in all cases where a tria.l does not prove its RU­
perlorltv over a1\ others as THE YOS T PERFECT. 

RELIABLE, and ECONOMICAL STELIf G a VERNOR 

EVER INVENTED. It resembles, neither In prInciple 
nor operation, any other Governor known. For Circulars 
of referenc1iI�Mlg3�m�gv"E��'\)�s

CO., Boston ,  Mass. 

rUrAMPION SPRING MATTRESS-The \ 1 latest and best Improvement. Do you want a hea'lthy and comfortable bed ? Here It Is. The softest eaSIest, chea�est, most popular, and durable Sfr1ng Bed 
h�e'r:�I\�ou�\t 

b
�

I
�ll

e.
g��p��:�

e
� t��.�I��� ��:: pered steel spr1ngs,so un

I

ted that the pressure Is equally distributed. Easily moved or c.rrled .bout the house. Can be IIfted1_turned, or rolled up like a blanket. Both aides alike. 1'f 0 frame. no wooden slats, no straps. MaJ be used on !loor without bedstead. No under bed reo qulred. Needs only half thickness of hair mattress. The regular size double bed, 4 ft. 6 1n. by 6 ft •• contains 19'� steel upholstery springs and weighs only thirty 
��1;.r�O*"'�.!':.��� f��r.�l!,'s�

o
�l/�I���
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��d�

h
�g ����l Send for plotorlal circular. Retail price of double be� ��·w��m�

e
ii�lr:l':lf!�.:'::t �� �:�:!�e. t'��nf:�:n°t­
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C
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P
�g� ���c\�J;:'¥'�rfo., Magers, 102 Cham· 
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ar T. V. Carpenter. AdvertiSing Agent. Address 

Box 773, New York city. 

American Saw Co. 
NO. 1 FERRY ST., NEW YORK. 

Movable·Toothed Circular Saws. 
Eccentric Geared Power Presses. 

C. HENRY HALL & CO . . 2 0  r.ortlandt St . ,  N.Y. City. 
� THE PULSOMETER. 

The s1mplest, most durable and eftecttve STIIAM PUMP now In use. Will pump gritty or muddy water witllout wear or 1n1ury to Its parts. It c.nnot get out of order. 
B r a n c h  D e p o t s : 

11 Pemberton Square, Boston. Mass. 1827 Market St., Phfladelphia, Pa. 59 WeJls Street , Chlc.go. III. 
South Western Expositton, New Orleans. 
811 & 813 North Second St., St . Louis, Mo .  

To PART I E S  BUILDING A N D  USING 
Steam Engines-The underslgned call attentton to Tremper's Patent Adjustable Cut· off. Operated " Y  the governor. Can be applied to any Engine . Scnd for a circular, to PUSE Y ,  JONES & CO., Wilmington, Del .  

T o  sell the lIome Shuttle Sewing Machine 
where we arc 1I0t represented. Reauer ! !  you cn.n make 

money sell ing the
' ' H ome S h uttl e " 

whether you nrc E X P E R I  E N C E D  in the bus­
iness or not. If rOil WiS�l to buy ll. SE\\, IXG 2\I.\.CIlIXE 
for fllmily use our circulars will show you lww to sa n� money. 
Address Johnson, Clark & Co., llo . .::t o n , )fass.,  
Pittsburgh, 1'a.,  Chicago, Ill., o r  St. Loui., ;110 . 

PORTLAND CEMENT, 
From the best Lon�"l'M��

n
��"lW:li���'CJr3���

I
§.?t-. 

A Practical Treatise on Cement furnished for :iS centi 

-= THE BEST SOLID EMERY 
WHEELS ,nd patent Grinding �a· 
chmes are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, R. 1. 

rr EVERY WHEEL AND EVERY 
-- MACHINII WARRAN TED . 

� <C U :t - Z - tI) l- tI)  1·:O O ...l Cl) 
EXTRA HEAVY AND I)[PROVED. 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass. Warerooms, 98 Llbert�?��'i!t.r:�-;J;�rkAflent. 

OF THE 

SCIENTIFIC AMERICAN_ 
THE BEST MECHANICAL PAPER 

IN THE WORLD.] 

TWENTY·NINTH YEAR. 

VOLUME XXX. -NEW SERIES. 
The publishers of the SCIE� TIFlC AMERICAN bell 

to announce that on the third day of January, 1874, a 
newvolurc.e commences. It will conttnue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede .. 
cessors . 

The :;ClENTH'IC AMERICAN Is devoted to the Inter­
ests of Popular SCience, the .Mechanic Arts, Manufac­
tures , Inventions,Agrtculture,Commerce, and the indus 
trial pursuits generally j and it Is valuable and instruc­
tive not only In the Workshop .nd Manufactory, but also 
In the Household, the Library, .nd the Heading Room. 

l'hd best Mechanical Paper in the World ! 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
invent1ons, manufacturing establtshments, tool8, and 
processes . 

To the Mechanic and Manujactu1'er ! 
No person engaged in any of the mechan1ca] pursuit s ,  

should think o f  doing without the SCIENTIFIC A M e r I ­

CAN. Every number contains from six to ten engrav1ngs 
of new machinas and Invellt1on� whtch cannot be found 
In any other publlc.tlon. 

TERMS. 
One copy, one ye.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,3.00 
One copy, six months. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 1 . 10  
One copy, four months . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . '"  
One copy of Sclen tlfic American for one ye.r ,and 

one copy of engraving, "Men of Progress" . .  18.10 
One copy of Sc1enUficAmcrican for one year,and 

one copy of " Science Record " for 18'74 . . . . • . 5. 00 
Remit by postal order, draft or express. 
-The postage on the Scientific AmerIcan Is !lve cents 

per quarter, payable at the ofllce where received. Can-­
ada subscribers must remit, with subscription, 25 cents 
extra to p.y postage . • 

Address all letters and make all Post Omce order. and· 
drafts pay.ble to 

MURN & CO., 
37 PARK ROW, NEW Y ORK 

B U I L D E R S THE " Scientific American " is printed wiill Send for Catalogue. A.J.BlCK· CHAS. ENE'C' JOHNSON & CO.'s IRK. Tenth •• d NELL & CO. ,  27 Warren st., N.Y. Lombard sts. Phlladelphla, bnd 59 Gol<J st., NewY�rk . 
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