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[CIGAR MAKING. 
Ever since the breaking out of'the, Cuban rebellion; the 

manufacture of cigars in this city, by e:x;iles from the' " ever­
faithful isle," has been steadiiyadvancing to the position of 
a staple industry. Numerous factories have been. established 
which, although they employ hand labo.r solely, carry .on 
successful competition with those in which the work is per-

_ formed AAtirelJ ,b;pnachtne-ry;- -The tobacco used isimported 
directly from Cuba, and "costs from three dollars to ninety 
cents per pound. .American tobacco is not used, the manu, 
facturers not agreeing in the general opinion that it makes 
the best wrappers. 

On being received at 
the factory, the tobacco 
is first carefully inspeC­
ted, in order to ascer­
tain its quality:, and the 
leaves or fillers, which 
are to be used for the 
interior of the cigars, 
are carefully examined. 
This consists in simply 
removing the large stem 
which passe/,! through 
the center of each leaf. 
The larger and finer 
l�aves used for wrap, 
pers, or outside cover­
ings, are then treated in 
the same manner, ,and 
passed to the forElman 
who, after examining 
them, distributes them 
to the workmen who 
make the different va­
rieties of ,cigars. 

It'is a noticeable pe, 
culiarity in this trade, 
that each man knows 

�tt:·· 
workman w hI> makes a 
cowha cannot make a 
reg�, nor 

'
is

' 
he 're­

quired to do so, nor can 
an espafWla be ,rolled by 
the man whose special­
ty::is the partaga. For 
the benefit of our non­
smoking readers, w(' 
should mention, en 
passant, ,that a concha 
is a short thick cigar, 
its name being derived 
from its shape, having 
a fancied resemblance 
to that of a shell ; the re­
galia is generally large 
in size and finely fla. 
vored ; eRpafWla takES 
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expenditure of time than if the cigars were merely pressed 
into molds, but it has been found that those IlJ.Ude in the lat· 
ter manner have the defect of not burning evenly, and are 
besides inferior in many other respects. 

Messrs. Mora & Co. , one of the l�rgest manufacturing firms 
in this city, inform us that the workmen are paid according 
to the number and quality of the cigars they roll. Makers of 
regaliaa receive $20 per thousand, of concha8 $20, and of es· 
pdllolasl$18. .An ordinary quick worker will finish two hun· 
dred cigars per day, and as many as four hundred are made 
by the oldest and most experIenced hands. 'l'he men are all 
Cubans, and some of their customs would doubtless seem odd 

CIGAR ' MAKING. 

its name from red and yellow ribbons, the colors of the Span. to an .American workman. They club together, contributing 
ish flag, with which the bundles of the cigars of that brand twenty-five cents a week each, with which they hire a fellow 
are tied ; and, finally, a partaga is of large size, rather long, exile to read aloud to them during their work. The position 
and it! named from the owner of the manufactory in Havana is no sinecure, for the reader is expected to keep up an inces. 
at which the variety was first made. Of course, there are sant flow of words from 7 A. M. to 6 P. M., with the exception 
countless other brands, all christened with different names, of one hour's rest for refreshment.s. The workmen thus be· 
according to the fancy of their makers, but those above men· come posted hi the news of the day, and. in addition occasion. 
tioned may be considered the principal ones and the most ally listen to the perusal of Spanish history, or some work of 
generally recognized throughout the trade. fiction. There is another tax which they impose upon them· 

Our artist has represented the workmen in the act Of roll· selves, to the payment of which they religiously' adhere, 
ing the cigarH. ,The l!1'Oces�, aUhuugh vel'y �Imple and ap' which 1-8 'to lay aside a certain 'sum every week from theil' 
parently remarkably easy to perform, nevertheless requires wages, to be sent to their struggling compatriots in Cuba, for 
the greatest skill ane! long practice. The men are seated in arms and supplies. 
rows, each one having before him, on his table, a thick slab 'fhe sorting of the different kinds of cigars, as regards 
of hard wood, and on either hand a heap of dampened leaves, strength, is carried on by another set of workmen, who seem 
consisting respectively of wrappers and fillers. A wrapper to be possessed of the most unerringly delicate judgment. 
is selected, smoothed on the slab until it is free from creases Standing before a heap of cigars, thrown indiscriminately on 
and· wrinkles, and then cut with a peculiarly shaped knife, a table, they pick them out one at a. time, hold them so that 
somewhat resembling that used by shoemakers in trimming the light will fall on t.hem from a certain point, instantly tell 
soles, into a nearly semicircular form. The workman then their exact grade of strength, and toss them to their proper 
takes as many of the short leaves, to be use as fillers, as he heaps in almost a single motion and with incredible celerity. 
thinks will make the cigar, in his left hand, and squeezing If the cigars ar� to remain cylindrical in shape, they are then 
them into a loose bundle, places them on the wrapper before tied in bundles, another proceeding requiring consiilerable 
him. By a dexterous twist, ihe edges of the latter are manual skill. The ribbons to be used in fastening the bundle 
brought up, a quick roll is given' to the whole, and the bundle together are first stretched out on the table, and the cigars 
is tightly enveloped. The end for the mouth is now careful. heaped upon them in quantities of twenty. five or more. The 
ly manipulated into the required conical shape, and the point workman then takes the ends of the ribbons, brings them to. 
secured by a drop of paste ; the other extremity is cut off gether, gives them another of those indescribable twists, ties 
smooth. The cigar is then placed on the slab, rolled a few the knots, and drops the bundle into the box in less time than 
times under the flat of the knife blade, and it is ready for it has taken to pen this sentence. The bundle, however, is a 
smoking. This process, ,of course, .requir� a much greater little too large for its case, and consequently has to be forced 

[$3 per Annum, - IN ADVANCE. 

in by a screw pl'ess ; the cover is then nailed down, the' Gov· 
ernment stamp affixed, and the box is ready for the market. 
In case, however, it is desired to press the Cigars into those ir· 
regular triangular or quadrangular forms in which they are 
sold, they are first dampened, then packed in bundles, and 
fina.lly enveloped in strong wet paper. ' The latter, in drying, 
forces the cigars together, causing them, to assunie the reo 
quired shape. 

' 

, The stems and refuse of the toba�co are not' used., The odd 
ends or cuttings of the manufactory a�e sold in bulkfoftfil. 
ing for cheap cigars, the wrappers· of which are 'generally 
Connecticut leaf. 

Steam Street Cal'. 
The Remington steam 

street car, from Ilion, 
N. Y. (Baxter's patent), 
heretofore described in 
the SCIEN'rlFIC AMER.­
ICAN, was recently 
brought to this city, 
and has been success. 
fully tried on the track 
of the Bleecker street 
railway. This road 
runs through the most 
crowded . and difficult 
IJarts of the city, its 
curves are sharp, and 
its. grades 'unusually 
heavy ; it is safe to say 
that any steam ear that 
can pass over its track 
is able to meet the reo 

. quirements of all city 
railway traffic. Some 
of the curves of the 
Bleecker street line are 
less· than 50 feet ra­

�iffiis; whIle there are g�aaes as steep as 1 in 
13. There are also in­
numerable crossings of 
other tracks to be 
passed, so that the dif. 
ficulties . presented to 
the steam car, on this 
line, are unusual. 

We are happy to say 
that the Remington car 
has proved a decided 
success. On the recent 
trial it ea�ily turned 
the sharpest corner, 
and on the top of the 
steep grade in Elm 
street it was stopped. 
reversed, and backed 
down the declivity, re­
turning without the 

slightest hindrance. It is of the size of an ordinary street 
car, and has nearly the same appearance: the machinery, em· 
bracing a compound engine of five horse power, occupying 
the front platform, which is also provided with 0. box con· 
taining coal enough for half a day. A conductor and engineer 
only. are required to run the car, which can be stopped very 
quickly by auddenly reversing the engine. 'With a light load 
and on a straight track, it is said to have run at the rate of 
twenty.five miles an hour. 

------------4.H •• � ••• __________ __ 

Krupp'" Steel Works. 
The establishment of F. Krupp, at Essen, Prussia, manu­

factured last year 150,000,000 pounds of cast steel, against 
130,000,000 in 1870 ; 8,810 workmen, and enginea amounting 
to 9,595 horse power, are employed. Five hundred and 
twenty-eight furnaces for smelting, heating and converting ; 
169.forges, 260 welding and puddling furnaces, 245 coke fur­
naces, 130 varioua other furnaces, 342 turning lathes, 130 
planing machines, 73 cutting machines, 172 boring machine�, 
94 grinding benches, 209 various other machines, 174' steam 
boilers, 265 steam engines (from 1 ,000 horsepower down­
ward), and 58 steam hammers (from 30 tuns downwards), 
are in use. The various articles manufactured consist of 
axles, wheels, tires for railroads, rails, springs for railroad 
and tramway cars for mines, axles for steamships, boiler 
plates, rollers, tool steel, cannon, gun carriages, etc. 

------------.. �.� ... ------------
COATS, the celebrated English thread maker, has moved 

his establishment to this country, and at Pawtucket, R. I., 
now has a large thread factory where he employs three hun­
dred persons. 
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THE INSTI'lVTION OF CIVIL ENGINEERS. 

The following list of subjects for papers for the Session 
1872-73. has been issued by the Council of the Institution of 
Civil Engineerli, Londo.., who invite communications dealing 
in a complete and comprehensive manne! with any of the sub­
jects comprised therein, as well as upon others, such as :-

0,. Account of the Progress of any Work in Civil Engineer­
ing, as far as absolutely executed (Smeaton's Narrative of the 
Building of Eddystone Lighthouse may be taken as an exam­
ple.) 

b. Descriptions of distinct classes of Engines and Machines 
of various kinds. 

c. Practical Essays on Subjects allied to Engineering, as, 
:=or instance, Metallurgy; and 

d. Particulars of Experiments and Observations connected 
with Engineering Science and Practice. 

LIST. 

. 1. On the Application of Graphic Methods in the Solution 
of Engineering Problems, and in the Reduction of Experi­
mental Observations. 

2. On the Elasticity, or Resistance to Deflection, of Ma­
sonry, Brickwork, and Concrete, with observations on the 
Deflection of the tops of Bridge Piers, by unequal loading of 
the Arches abutting on them. 

3. On the Methods of Constructing'the Foundations of some 
of the Principal Bridges in Holland and in the United States. 

4. On bridges of large span, considered with reference tl) 
examples, now in progress or recently completed, in the Uni­
ted States; including an account of the testing, and of the ef­
!,ects produced by variations of temperature. 

5. On the Theory and PracticOrl Design of Retaining Walls 
for sustaining earth or water, and on experimental tests of 
the accuracy of the var�s theories. 

6. On the Different Systems of Road Traction Engines, with 
details of the results in eacll case 

7. On the Use of Concrete, or Beton in large masses, for 
Harbor Works and for Monolithic Structures. 

8. On Dredging Machinery, and on the cost of raising and. 
depositing the material. 

9. On the. Appliances and Methods for Rock-boring and 
Blasting, in this country and abroad, and on the results ob­
tained. 

10. On the Gage of Railways. 
11.  On the Systems of Fixed Signals on Railways, and on 

the connection between the signals and the points. 
12. On Modern Locomotive Engines, designed with a view 

to economy, durability, and facility of . repair, including par­
·ticulars of the duty performed, of the cost of repairs, etc. 

13. On the different Systems for Surmounting Inclines on 
Mountain Railways. 

14. On the various Modes of Dealing with Sewage, either 
for its disposal or utilization. 

15. On the Separate System of Sewering Towns, with 8. de­
tailed description of the works in a town to which this system 
has been wholly or partially applied, and particulars as to the 
results. 

16. On the Ventilation of Sewers, with a re8Um9 of the Ex­
periments as to the motion, pressure, etc. , of Gas in the Sew­
ers ... � .... 

17. On the Constant Service of Water Supply, with special 
reference to its. introduction into the metropolis, in substitu­
tion for the Intermittent system. 

18. On Street Railways and Tramways through Cities and 
Towns, and on the best mode of working them. 

19. On the Application of Steam as Motive Power for pump­
ing Water or Sewage, with a comparison of the advantages 
of different classes of Engines, and details of the cost of work­
ing for long periods. 

20. On the yarious descriptions of Pumps employed for 
Raising Water or Sewage, and their relative efficiency ; and on 
the employment of Water as a Motive Power for pumping, 
by means of Water Wheels, Turbines, Water Pressure En­
gines, or other Machines. 

21. Qn the Employment of Steam Power in Agriculture. 
22. On the laws governing the Flow of Steam and other 

Gases through Orifices, Pipes, etc. , and on Experiments to 
determine these Laws. 

23. On the Methods of Transmitting Force to distant points. 
24. On the best practical Use of Steam in Steam Engines, 

and on the effects of the various modes of producing Conden­
sation. 

25. On the modern practice of Marine Engineering, having 
reference to Economy of Working Expenses, by Superheating, 
Surface Condensing, great Expansion, High Pressure, etc. 

26. On the Present State of Science in regard to the Manu­
facture of Gas for the purposes of Illumination. 

27. On the Construction of Sluices, for the expeditious fill­
ing and emptying of Locks of large size on navigable Canals. 

28. On the Harbor and Dock Works at Spezzia. 
29. On the Maintenance, by Sluicing, of the Harbors on the 

Coasts of France, Belgium, etc. 
30. On the Practice and Results of Irrigation in Northern 

India. 
31. On the Sea Works at the mouth of the Adour, and the 

effect produCed by them on the bar of that River. 
32. On the Sea Works at the mouth of the River Maae, and 

the effects produced thereby. 
33. On the Manufacture of Iron and Steel as now pursued; 

the effect on strength and tenacity of the admixture of sub­
stanr-Els with the Ore, 'and any test, other than fracture, by 
which the quality may be ascertained. 

34. On the various Methods of Draining distant isolated 
sections of Mines. ' 

85. On Compressed Air as a Motive Power for Machinery 
in Mines, with some account of its application on the Con­
tmEmt. 

36. On the Use of the Diving Apparatus in Mines, espe-
cially in Westphalia and in Germany. 

. 

37. On the Systems and Apparatus at present used in Tel­
egraphy. 

For approved original communications, the Council will 
be prepared to award the Premiums arising out of special 
funds devoted for the purpose. They will not, however, con­
sider themselves bound to make any award, should there not 
be any communication of adequate merit; but on the other 
hand, more than one premium will be given, if th.ereare. sev­
eral deserving memoirs on the same subject. It is"tO l5e un­
derstood that, in this matter, no distinction will be made be­
tween essays received from a Member or an Associate of the 
Institution, or from any other person, whether a native or a 
foreigner. 

The communication should be written in the impersonal 
pronoun, and be legibly transcribed on foolscap paper, on the 
one side only, leaving a sufficient margin on the left side, in 
order that the sheets may be bound. A concise abstract must 
accompany every paper. 

The d�awings should be on mounted paper, and with as 
many details as may be necessary to illustrate the subject. 
Enlarged diagrams, to such a scale that they may be clearly 
visible when suspended in the Theater of the Institution, 
should be sent for the illustration of �artic�rtkms._ _ 

Paperawhiciilut';; been realf9:fl1ie meetings of othersocie�' 
ties, or have been published in any form, cannot be read at a 
meeting of the Institution, nor be admitted to competition fol" 
the premiums. 

The communications must be forwarded, on or before the 
31st. December, 1872� to the house of the Institution, No. 
25, Great George Street, Westminster, S. W., London, where 
any further information may be obtained. 

------------�.�I .�I •• ------------
[American Jonrnal of PharmacY.J 

A NEW APPLICATION ,OF TVBE HYDROItETERS. 

By WILBON H. PILB, M. D. 

A plain cylindrical tube of thin glass, closed at its lower 

[NOVEMBER 30, 1872. 
The Great Fire oC Boston. 

In a discourse on the Sunday evening after the fire, Mr. 
Henry Ward Beecher, of Brooklyn, N . .  ,N made the following 
observations, which are full of interest Mld common sense: 
Last year it was Chicago that was destroyed : now it is Boston. 
The West and the East are at last united by a common calam­
ity. Boston is thoroughly identified with the whole history 
of this country, for from it sprang all that is great and good 
of American ideas. The earliest heroes of liberty were from 
there; the war of independence began there; it was from 
there that Jefferson sought the Adams who aided him in mak­
ing the laws for the newly-formed Republic. Boston has 
always been the true head of the nation, and never flinched 
at the call of liberty. American history began in Boston, 
which city has never ceased to be the brain of .the coun­
try for knowledge, liberty, and religion. Boston never went 
back from its duty when other cities swerved from theirs. 
Hated she may have been by some, but there is not a city in 
the United States that is not indebted to her for schools, lit­
erature and scholars, from the earliest day of the Republic to 
the present time. No other city of the Union ever gave such 
a common school education to all as Boston has done; from 
the highest to the lowest grade, edUcation has she willingly 
given to her poorest son or emigrant resident. GOd could !l0j; have laid the heavy hand of fire on a city more noble than 
this. . It '1s a national calamity. Some may say the disaster 
was sent to humble their pride or their avarice. If such were 
tJ,le case, no city would escape. Under such Providence, where 
would New York and Brooklyn be ? With such a law no 
spot on the earth ought to be saved. Such an assertion is 
presumptuous, it is audacious. A spalTow cMmot fall with­
out God's knowledge; yet sparrows do fall. Such remarks 
are in defiance of God's wisdom and equity. Instead of mak­
ing them, we should take lessons from the disaster, for it 
ieaches a great deal. It teaches us that, in the construction 
of streets, individual rights should not set at nought the gen­
eral interests. Why were the streets so narrow ? This fire 
was no accident, for it will be found that it followed a general 
law throughout. The plague, fever, and fire were the best end, is to be immersed in pure water, at a temperature of arcllitects of the London of to-day, and also of many other 

60° F., and then loaded by pouring in shot or mercury until cities. The fire teaches Boston that it is not needful 01' wise it sinks about two thirds of its length in the water, the to have narrow streets to convey the flames from one side. to point to whicll the surface of the water rises being then the other, or to act as horizontal funnels to carry the fire from marked on the tube. If now that part of the tube which one block to another. But the answer will be that the streets was immersed in the water be divided into 145 parts, and have been so for a hundred years, and there has been no fire. these parts numbered from the top downwards, the tube will Is it 'necessary to have such a fire even once in a century? represent a Baume's hydrometer for liquids heavier than This fire will show that it is not needful to build houses four water; and by floating it in any liquid of greater density than or five stories high of fireproof granite, and then surmount water, its degree will be seen on the tube at the surface of them with an inflammable box, out of the reach of firemen, the liquid. for the fire devils to sport in and scatter their sparks all over These degrees can be marked on paper, and the paper. in- the city. Architects could not see this result, and bitterly serted in the tube and pushed down to the bottom, the upper the city is now paying for the experience. Other cities not mark or zero being exactly opposite the mark which had far from here may also have to pay as dearly for their parsi­
been previously made on the tube· mony· in erecting buildings. Why not make every business We will now proceed to show a new application of these house a separate fire department ? We can carry lighL and 
tube hydrometers in determining densities� water in the hollows of walls to any �rt o�a. building we Having immersed a tube, closed ai the lower end as before' choose� . Why-not ht" e the means of extinguishing incipient in water, we pour water into the tube until, it sinuabout flres also built in the hollows of walls, and eacll man in the 
t of its length. p�ce a fireman ? 

It should float upright. We are now to mark the surface 
of the water in which the tube floats, and also the surface of 
the water within the tube. The tube below this latter mark 
must then be divided into 145 parts, either by etching on the 
glass or, what is more practical, by drawing a scale on paper, 
numbering the degrees from the top (0°) downwards. IIi 
ascertaining the density of any liquid heavier than water, the 
tube must be emptied and dried by rinsing with alcohol and 
drawing air through it by means of a long tube, then im­
mersed in water of 60' F. , and the liquid to be tried poured 
in until the tube sinks to. the upper mark. It can then be 
taken out, and the degree of density shown on the tube; if it 
be etched; or else by holding it on the paper scale in its pro­
per position. 

Our illustrations have been thus far for liquids heavier 
than water; for those lighter than water, the tubes or scales 
require a different division. Unfortunately, Baume's method 
of dividing his hydrometers rendered the degrees of those for 
light liquids larger than those for heavy liquids, and by 
comparison we find that they are in the ratio of 145 to 140. 

.1_1. 
American Nickel. 

In the arts, nickel is rapidly growing into favor as a sub­
stitute for silver in plating steel, iron and other metals. Its 
commercial demand is rapidly increasing, and as it is mucll 
clleaper than silver, it will undoubtedly be adopted in the 
manufacture of many articles as a substitute for that more 
precious metal. One mine, the Mine La Motte tract, Missouri, 
was worked from 1850 to 1855. The ore was the sulphuret, 
associated with lead a.nd copper. About $100,000 was real­
ized from the croppings of the vein. Croppings of nickel 
ore are found also in Madison, Iron and Wayne counties, 
Missouri. The refined metal is worth $3 per pound. For 
small coins, it is very· usefnl. The principa.l supply is at 
present derived from a single mine in Lancaster county, Po.. 
It has been worked for seventeen years, and developed to a 
depth of 200 feet. The length of this lode is between two 
and three thousand feet, and it produces from four hu.ndred 
to six hundred tuns per month, employing in the working of 
the mine a force of 175 men. 

In order, therefore, to make a scale for light liquids, we • ' .' • 

divide the space below the surface of the water within the A CRIPPLED rogue in Philadelphia has found a new use for 
tube into 140 parts instead of 145 parts, as at first ; the de- an artificial leg. He worked in a pipe factory and was in the 
grees are then continued upwards 70 or more parts. These habit of filling his porcelain limb each day with a choice as­
divisions are numbered at the water point 10° (another pecu- sortment of meerschaums, whicll he disposed of on his own 
liarity of Baume's scale), and running upwards so high as account. When discovered, he had made about $800 by this 
desired. The scalebelow- .. th .. ---"-_. p..mt_ ..... <>ed -DGt ·be· megitimat<>� 1& this way he ... "'s .... alking off with a 
marked, as it can be only used for liquids lighter than water. goodly share of the profits of the establishment. 

The tube is used for all liquids in the same. manner, name­
ly, by pouring into it the liquid to be tried until it sinks in 
water down to the mark made at first on the tube ; then by 
holding it against the paper scale marked as.just described. 
The'surface of the liquid will indicate its proper degree of 
density. 

.An advantage whicll the tube possesses, when used in this 
manner, is the small quantity of liquid necessary, as the 
tube can be made quite small in diameter, and by increasing 
its length the degrees are rendered Jarger, and thus greater 
accuracy is obtained. It may also be empfoyed in ascertain­
ing the density of extremely heavy liquids, where no hy­
drometer could be found of service. 

------------�.�I.,�.------------
Before you ask a favor of any man consider three things. 

First, can you not avoid it? Second, can the one you apply 
to grant it? Third, would you,if your places were reversed, 
do for your friend what you ask him to do for yourself? 
It is well to think of this, as it may change the whole qU6ll­
'eD.. 

------------�.� .• � .. -----------
CALIFORNIA does everything on the biggest sort of a scale. 

A bee hive in the rocks in Los Angeles county is reported, and 
is said to be 160 feet deep, entrance 30 feet wide and 17 feet 
deep; it contains several tuns of honey. ' In fact the sweet li­
quid runs, on warm days, in a small stream from the hive, 
from which the settlers supply themselves . 

------------•• HI.�I •• __________ __ 
A MAINE sea captain suggests that .telegraph wires be ex­

tended to all the lighthouses on the coast, and tha.t a sys­
tem of signals be arranged to be exhibited from the light­
houses to give notice to passing vessels of approaching 
storms or changes of wind. The idea is a good one. 

_._.-
CELERY, as an article of dish, is highly recommended for 

nervousness. A correspondent says he has known persons 
cured of nervousness, whose hands shook like aspen leaves. 
He recommended the daily use of it at meal times. 

------------.�I . �I •• ------------
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REMARKABLE STRUCTURES OF THE ANCIENT I not altogether unlike some of the great edifices in the ruins with wrought iron tubular legs connected together, all sub· 

AMERICANS. of Central America, such as the palace of Palenque or the stantially as set forth. 
The improvement which applicant has made in portable 

In a review of the work on" Ancient America," by John D. I Casa del Gobernado at Uxmal, but yet differing from them furnaces-and I have 110 doubt he has made one-consists in 
Baldwin, the London AthenlJ!um says: Not many perhaps, both in character and purpose. These buildings were in use supporting them upon hollow wrought iron legs, whereby 
of those who habitually speak of the' 'Old and N ew Worlds" at the time of the conquest, and are still inhabited in some sufficient strength is obtained in the legs and at the same 
as a geographical expression fully realize the idea of a dual places. The Pueblos are vastly superior in culture to the time they are rendered lighter than those heretofore made of 

'ld t 'b f I d' h h 1 h h solid cast iron. But the difficulty is, as the Examiner says, 
world of civilization and progress; yet it is certain that, side WI rl es 0 n lans on t e nort , wit 1 w om t ey are con· that the improvement" does not indicate in any degree inven. 
by side with that of Egypt and Assyria, there grew up in stantly at war. tion." It is simply the result of the exercise of that judg. 
America another culture equal at one time in art power The Peruvian ruins consist of cities, palace�, fortresses, ment and the application of that knowledge-in view of the 
and extent, and although, in so 'far as our ex'isting �viden� aqueducts, one of which is 450 miles long, and great paved fact that wrought hollow tubes -are used in so many analo· 
enables us to J'udge, unconnected, yet greatly resembling in roads, admirably constructed throughout the whole length gous situations where strength, lightness, and economy of 

material are requisite-which is expected of every competent 
system that on which our own civilization has been estab· of the empire, which latter were originated during the earlier mechanic. In a less developed state of the art of making and 
lished; and were 1t not that these two cultures unfortunately civilization, and restored by the Incas. Their work was ad· applying tubular legs and supports it is possible a patent, such 
came in contact during the climax. of Spanish ecclesiastical mirably done; but it is everywhere seen that their masonry, as applicant seeks, might be legally granted, but not now. 
bigotry and intolerance, the so called new world might have although sometimes ornamented, was generally plain and 'fhe references cited by the Examiner are in point as showing . .  1 the various applications of tubular supports analogous to 
boasted of an ancient history corresponding to our own. So maSSIVe In sty e. They had no inscriptions, though it is applicant's, and exhibiting his as barren of invention. 
I:ompletely, however, has the law of the survival of the thought that at the time of the conquest they possessed the 'fhe dtlcision of the Board is affirmed. Application rejected. 
strongest asserted itself under the influence of the monkish art of writing in hieroglyphics. Their temples were not Decisions oC the Courts. 

exponents of Christianity-so effectually did they succeed in high truncated pyramids, and their great edifices were not United States Circuit Court, District oCllIa .. sachusctts. 

snuffing out all trace of art and culture amongst the people erected upon terraces, as in Central America; but the doors SANFORD et al. vs. MESSER et. al. 

whom they had conquered-that writers may now be found in the older buildings around Lake Titicaca had the peculiar' This was a suit in equity upon letters patent granted April 
who, in the face of the evidence afforded by ruined cities, ity of being narrower at the top, like some of the prehistoric 10, 1866, upon the joint invention of Frederick S. Sanford and 
palljoc<lSL-aQue_ducis,-and--paved r-oMs, deny the claim of the structures of Europe. Their tools were of bronze; but it Dwight Wheeler, assignors to Glover Sanford & Sons and 

Dwight Wheeler, relative to improvements in sewing ma. 
American continent to any ancient civilization higher than has been conjectured that, although iron was unknown in chines, and designed to adapt the ordinary sewing machine to 
what might have been derived from the wild Indians, such the times of the Incas, it may have been employed in the the work of sewing sweat linings into hats. Glover Sanford 
as the Iroquois and the Algonquins, whom the Pilgrim earlie).' times, as that ore is abundant in Peru, and some of and others complainants, and Matthew Messer and others de· 
Fathers encountered in the seventeenth century. Such views the eldsting languages, if not all, have names for the metal. fendants. 
as these receive no support from Mr. Baldwin. The _ relics In their knowledge of astronomy, they appear to have been The main points of the defense were: First, that the 

patent was void for lack of novelty in the invention; second, 
of ancient American civilization are to be found in these sepa· inferior to the Central Americans. that the bill was defective for want of parties, it appearing 
rate but nearly contiguous areas situated near the point of The antiquity of the mound builders is established by the that the complainants had parted with the exclusive right to 
junction of the two continents. growth of forest surmounting their remains. In the debris U8e and vend the patented improvement in and for the State 

Commencing with the northernmost of these divisions, covering the ancient copper mines of Lake Superior, trees of Massachusetts, which made it necessary, it was urged, that 
the guarantees of this right should be joined as complainants. 

commonly known as the region of the mound builders, we showing 395 rings of annual growth have been found grow· SHEPLEY, Judge: 
find in the neighborhood of the lakes, at the northern apex of ing; and Sir Charles Lyell counted 800 rings in the trunk of a This is a suit in equity founded on lett!)rs patent granted by 
the triangular region above mentioned, in Michigan, Iowa, tree growing on one of the mounds at Marietta. It is evident the United States "for a new and useful improvement in 
M' . d . 1 1 . W' . t f l '  both tl t I t' f t h sewing machines, applicable to the ordinary sewing machine, Issourl, an partIcu ar y In ISCOnSIn, a ract 0 country I � so, In cases, la severa genera IOns 0 rees ave by which it may be adapted to sew sweat linings into hats 
characterized by the presence of large mounds designed in preceded those now standing in the soil. In the valley of without any alteration in the organizations of such mao 
the form of animals, birds, serpents, or men, in huge relievos. the Mississippi, four terraces are usually seen, marking four chines." 
Next to this we have a district of which the State of Ohio distinct eras of subsidence since the river began to flow. An objection is made that the bill is defective for want of 
may be regarded as the nucleus, but which occupied th� The ancient works, mounds and enclosures are found on all parties. Defendants claim that since the date of the patcnt 
whole valley of the Ohio and its tributaries, extending into I these terraces, except the fourth or lowest; showing that this the plaintiffs have transferred such an interest, in the patent 

in and for the State of Massachusetts, that they have not the 
Western Virginia, Indiana, Michigan, Illinois, and Missouri. last terrace, which probably marks the longest period of any, exclusive ownership of the patent, and are not entitled to 
The special characteristics of this area consist of pyramidal was formed since the works were erected. Some of the maintain the bill of complaint. It appears that the paten. 
mounds, usually from six to thirty feet high, but rising in mounds have also been destroyed by streams that have since tees conveyed to Stanwood and Bailey all their interest in the 
some cases to sixty and ninety feet; they were geuerally receded more than half a mile, and which, at present, could invention as secured to them by the letters patent for, to, and 

h in the State of Massachusetts, except the right to build said square or rectangular, and were ascended by winding litair. not reac them under any circumstances. The antiquity of machines. Any assignment which does not convey to the as. 
cases on the outside. This district iii also remarkable for the latest relics of the mound builders is further confirmed signee the entire and unqualified monopoly which the pat. 
lines of entrenchment, from five to thirty feet high, inclosing by the state of decay in which all the skeletons of these peo· entee holds in the territory specified, or an undivided in· 
usually from one to thirty acres, but extending at times to pIe are found. Although the soil is not unfavorable to their terest in the entire monopoly, is a mere license. The monopo· 
100, 200, and even 400 acres. They frequently conllist of preservation, only one or two skulls have been found in a ly granted to the patentees is for an entire thing. It is the 

exclusive right of making, using, and vending to others to 
combinations of square and circular figures, the accuracy condition to be restored. In Central America, similar evi. be used, the improvement described in the patent, and for 
and perfection of which prove, as Messrs. Squier and Davis dence of great antiquity is afforded by the growth of timber, which the patent is granted. The instrument introduced 
have remarked, that the builders possessed some standard and by the fact that everythiug perishable has disappeared, in evidence by the respondents purports to convey to Stan· 
of measurement, and had the means of determining angles. except the lintels of some of the doors of the more modern wood and Bailey the exclusive right in certain specified ter· 

ritory to use, and vend to others to be used, the patented in· Thera� than 10,000 of these mounds Ij,lld 15,000 structures of Yucatan. ____ __ vontion, but it -does not cOllvey, out expressly reservel'W the 
inclosures in Ohio alone. Lower down in the valley of the In Pern,.Mr. James WIlSon found, at various points on grantors, the right to make the machines. 
Mississippi, and along the fertile plains bordel'ing the Gulf of the coast near Quito, ancient pottery and other manufllctured As well stated by Chief Justice Taney in Gaylor et. al. vs. 
Mexico, and to westward ever the Rio Grande, the inclosures articles finely wrought, and some of them of gold, beneath Wilder, 10 Howard, 494, it was obviously not the intention of 

II d d h . d . f' h the legislature to permit several monopolies to be made out are sma 8r an less numerous, an t e mounds, though of a mllrme eposlt 0 SIX feet, aving trees growing on the of one and divided among different persons in the same limits. 
the same character and more plentiful, are Inver, and con· surface which were older than the Spanish invasion; which Unquestionably a contract for a purchase of a portion of the 
sist of truncated pyramids and pyramidal platforms. Broad proves that this land must have been submerged beneath patent right may be good as between the parties as a license, 
terraces, elevated lmssages, aguadas or artificial ponds, and the oClian and again elevated to its former position Rince and enforced as such in the courts of justice, but the legal 
the use of sun.dried bricks, are peculiar to this region, the these relics were deposited. right in the monopoly remains in the patentee, and he alone 

can maintain an action against a third party who commits remains of which approach more closely in character to those 
D I I 

h ----•• ---- an infri gement upon it TI e b'll of com laint in this cas 
of Central America than the ruins to the northward. Taken ec .. OilS oC t e COlllllllssloner oC Patents. n . I I p e 

IlIlprovclllent In Lubricators. charges that defendants have made and do make the patented 
as a whole, the mound builders appear to have been inferior T. w. GARRATT VS. N. SIEBERT.-InterJerence. invention in. violation of c,?mplainants' ri�ht� under the P!1t. 
in culture to their Central American and Peruvian neighbors. . . .  . ent. The bIll can unquestIOnably be mamtamed for that m· 

The one fir�t to mvent a new an� �seful devI�e IS entltle� 'fringement of the exclusive privileges of the complainants, They were an . agricultural �eople: yet they made use of to the protectIOn of a patent, even �f Its pro.du�tlOn was RCCl· even if it were necessary to join other parties as complain. 
spun cloth, theIr pottery was m some cases almost equal to dental and not appreClated at the tIme. Pnorlty awarded to ants in a bill alleging infringement only by vending and using. 
that of Peru, and there are grounds for supposing that they I 

Garratt. The next inquiry is whether Sanford & Wheeler were the 
had a knowledge of astronomy. Their tools and other relics I Woven Wire Mattresses. original �nd �rst inventors of the improve�ent desCI;ibed in 
were composed of copper silver porphyry greenstone and I • . 

G. C. PER�INs.-Appeal. the speClficatlOn and letters patent. As to thIS, Judge Shepley 
. . . " '- ' Applwatwn oj Geo. O. Perkins Jor patentJor WOVEN -WIRE decides that they are and sustains the patent. obSIdian. Metallurgy, m the proper sense ot the term, does MATTRESSES. J. B. RoM and O. O. Morse, for complainauts. 

not appear to have been introduced amongst them, for their LEGGE�T, Oorrvrr!lsBioner : O. Smith and w: w: Swan, for defendants. 
copper tools were beaten into form, and contained in some Apphca�t clalms- . . . United States Clreuit Court, District ot' New- Jersey. 

cases blotches of silver just as it is found in the matrix in 1: A �lre mattress ?r C1!-ShlOn havll,Ig a web of . COIled SAMUEL WETHERILL et (tl. VS. THE PASSAIC ZINC CO. et al. . sprmgs hnked together m paIrs, substantially as descrIbed. ] the pure state on the shore of Lake SuperIOr, where they 2. A wire mattress or cushion having a web of coiled [In Equity.-BeJore Mr. Justice McKennan. 

1 d '  . . f h CONSTRUCTION OF LICENSES AND GRANTS-RIGHTS OF wor re It m open cuttmgs rom t e surface. springs :Unked together in sets of three or more, substantially GRANTEES UNDER A PATENT AFTER IT IS EXTENDED. 
Turning to Mexico and Central America, we find here also as descrIbed. Held as follows: 

the antiquities of this central region distributed in three dis. 3. A fabric of spiral wire s�dngs. interlocked two an� two A conveyance of buildings, machinery, etc., "with rifhts to 
t· t I eh' T b O Y ta H d or three and three, substantIally m the manner herem de· me areas. n Iapa, a asco, xaca, UCR n, on uras, scribed. use " certain patented processes, for working w hic they 
Tehuantepec, and Guatamala, the ruins consist of stone·built The references show, in the case of Rouillion, a mattress might be adapted, is a license to use the processe� in those 

. . f l ' hI d d b I . I d h buildings only and not a general license. Cliles 0 great extent, pa aces rIC y ornamente , and stand· ma e y p acmg one coi e cus ion, composed of single wire Words restricting a grant of certain patented processes to 
ing upon raised platforms similar to those found in the lower coils,. over another similar one and interlocking the two; such as the grantor" holds in his own right " are to be under. 
portion of the Mississippi valley in all probability severed and l!l the case of �eema�n, a ma�tress cOI,llposed o� the stood as meaning such as he holds for the benefit of others, , . . . ' . margm of double coIled WIres and m the mIddle of smgle d h f h' h h 1 . d 1 the same pur�ose. Most Of. th

o 
ese rumed Cltles are . t.hlCkl. y coiled wires. This plan it was supposed would give sufficient an not t ose 0 w lC e owns on y a  part mterest, an t ley 

th t d t k th t th t li gth d h pass under the grant. overgrown WI rees; an 1 IS nown a 0 er Cl les e stren an save t e extra material and cost of making the A grant of all the patents which the grantor" now has, or buried in the forest districts, which have been as yet but lit· whole mattress of double wire coils. If it did not, as a matter has in contemplation to obtain," does not embrace the ex. 
tIe explored. More is known respecting the Mexican area of course the d�)Uble coils would be further employed, either tended terms of those patents. . h . h f Az . . . . to wholly or m part compose the center of the cushion f:om Its avmg been t e center 0 tec clvlhzatlOn at the Once the plan being adopted of employing double coils in th� A license to use an invention" for the whole term of the 
tIme of the conquest; and though some doubt has been manner shown, to give additional strength, how many or how patent which may be granted," given before the issuing of the 
thrown upon the accounts of the city of Mexico given by the few to use, becomes simply a matter of judgment. The same patent, does not authorize the use of it under an extension of 

f h b f '  I the patent. 
Spaniards, it is certain that a comparatively high state of 0 t e num er 0 wnes . emp oyed in each c�il. After two The right to use a patented process during the original term 
civilization although inferior to that of Central America ex. h;ave been �se�, and a thIrd can be e.mployed m .the same by of the patent does not, under the 18th section of the act of . . ' . . . .' SImply addmg It to the strand, there IS no more mvention in· Isted m the valley of MeXICO at that tIme. TheIr Clty had volved in ISO adding it and forming a stronger cushion than 1836 (re.enacted in 1870,) authorize the use of it after the 
considerable architectural pretensions, and their temple was there is in driving an additional nail when there are no diffi. patent is extended. 

It· . tl d t ffi I The grant of the right to use a patented process, and of a rectangular terraced pyramid, ascenillng by a flight of steps cu. les m 1e .way an wo a.re not su cient to 101�. Appli- apparatus which, though capable of being adapted to the pro. 
on the outside like the pyramids of the mound builders ' phcant has mvented nothmg. He has done nothmg more cess, was constructed to accomplish the same obJ' ect by differ. . ' - . ' than to make a stronger mattress than Leemann illd by em· but they dId not possess the phonetIC alphabet of the Central ploying more double coils than he did prec' el h d'd ent means, does not, after the patent is extended, authorize 
Americans, and their records consisted of picture writings. there being no difficulty to overcome in so d;fng: as e 1 , the use of the process in the apparatus. 

h h· d bill" f h I ' f A r ' . t d Geo. Harding, for complainants. T e t Ir su · VISIon 0 t is centra area IS ound in New pp lCatlOn reJec e . E. W. Stoughton and Geo. Gifford, for defendants. Mexico and Arizona amongst the Pueblo Indians, the chief Tubular Leg. tor Portable Furnace.. • ........ _____ _ 
characteristic of whose culture consists in their residence in Application oj IJe Witt O. Baxter Jor patent for PORTABLE 
large communal buildings, each of which contains an en· F

L
ORGE. n • •  

t· 'n f 11 d '  th EGGETT, ",ommM8Wner : Ire 
,
town or VI age 0 sma �ooms range III . ree or four The claim dn which the appeal Was taken is as follows--etdl'i6S allevs each other, formmg a. huge rectangulu structure The Ct'im1tinatidll of the hearth plat. of a }l&rtsble furnace 

THE great joiller-the lawyer; he can replace a tenant, 
impanel a jury; box a witness, bore the court, chisel his 
clent, augur the gains, floor a witness, naii it case, hammer 
the usak. file his bill, and gouge the wble cOmmunity. 
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above mentioned patriotic gentleman had 
been distributing seeds and plants gratuitous­
ly, and for nine years, during his entire term 
of office, did he continue his good work. His 
successors in the Patent Office kept up the 
practice, but it was not until 1862 that the De 
partment of Agriculture was formally organ 
ized. 

Tb,ll appearance of the building and: its ad 
jacent gardens is well depicted in our en­
graving. The grounds and conservatories are 
filled with specimens of almost every plant 
and tree indigenous to our country-from the 
luxuriant tropical vegetation of the Southern 
States, to the dwarfed and hardy foliage of 
our northern borders. A division is devoted 
to horticulture and the propagation and ac­
climatization of new and foreign species. 
Studies in ornamentation, in the best meanS 
of hybridizing, budding, pruning and grafting 
in treating diseases of plants and trees, are 

\oroughly purimed in the experimental gar:­
ms. Seeds of new varieties and of superior 
nality, as sOOn as they are obtained, are free-

1y distributed throughout the country on ap­
plication to the Commissioner of Agriculture. 

The Department maintains at least one cor­
respondent in every county of the United 
States, through whom statistics of quality and 
quantity of crops and other facts are forward­
ed to Washington, to be there distributed by 
means of . the monthly and yearly reports. 
Specialists are also employed to prepare for 

o these reports instructive articles on suitable 
topics. Questions from agriculturists are free­

,:i ly answered and the fullest possible informa­
tion afforded. The purchaser of a farm situa­
ted in a region with which he is unacquainted 
has o1\ly to inquire, and the department will 
tell him the crops likely to prove remunerative 
in the special locality, advise him. regarding 
cultivation, and warn him of obstacles to be 
surmounted and the best means of overcom­
ing them. A chemist will analyze the soil, 
report as , to its properties and the value of 
fertilizers to be used thereon ; a botanist will 
give every particular regarding the naturel! 
and diseases of plants, and will point out hi 
what families to seek needed products and 
what effect a change of 1I0il will have upon 
them. An entomologist will give advice re­
garding the insects which destroy vegetation, =1 and as to the best mode for their extermina-

� E-4 ..:I 
P S � 

tion. 
Ks cor:::Pared with .the other national bu 

reaux, the expense of this department is re­
markably small. The cost of the library and 
museum was $140,000, and the conservatories 
were built at an expense of but $52,000 more. 
The library contains a valuable collection of � agricultural literature in several ' languages. 

... Volumes ' of rare pictures are arranged on 
long table� -one work a present from Francis 
Joseph I, Emperor of Austria, entitled " Na­
ture Printing," containing representations of 
ferns so exquisitely printed that it is difficult'· 
to believe them unreal. In the museum are' 
specimens of fibrous products, cereals of this 
and other cOuntries, stuffed birds and plaster 
casts of fruits from 'aft' the different sections: 
of the U nitecl Ji�!lit�a; arranged so as to show 
at a glance the products of each region and the 
specific changes caused by transportation. On 
the walls of the fruit cabinet are hung dia­
grams, showing the character and l;iabits of 
the different insects that prey upon fruit and 
fruit trees, and in' glass cases are preserved 
the native birds that feed upon destructive 
insects and should be protected by the kind 
treatment of, the agriculturist. The whole 
arrangements are neat and handsome, and 
)Vl)ll rel»Y ,a. , yWUQ ,thia" department of sci .. 
ence and agricultural art, which is filled with, 
rare specimens of artistic excellence and skill • 

.. .... . 
AMMONIA IN SNOW W ATER.-Dr. Vogel re­

fers to Dr. von Liebig's researches, made in, 
1826 and 1827, on the quantity of ammonilL as 
nitrate in rain water, and then records at, 
length his own researches on the presence. and, 
quantity of ammonia <iOntained in snow and, 
snow water. By the method employed by 
him the following ' results were obtained, 1, 
liter of snow water being the unit :-Freshly' 
fallen snow, collected in ll. porcelain basin, at 
0° gave 0'003 gramme ; ,at _3° ga.ve 0�002 ; at, 
from _9° to �15� gave (k Snow water, from · 

THE AGRICULTURAL DEPARTMENT AT WASHINGTON. national wealth to such development of the resources of the snow which had lain for twenty-four hours, on a piece of gar '  
It i s  a matter of surprise and ,regret that i t  i s  but recently country. Some thirty years ago, the first appropriation, the den ground manured during the previous autumn, contained' 

that the claims of agriculture have received national recog- merely nominal sum . of $1,000, was, at the instance of the 0'012 gramme. Snow water from snow which had been twen-� 
nition, and that the Government should not have appreciated Commissioner of Patents, Hon. H. L. Ellsworth, devoted by ty-four hour,s on a meadow contained 0'009 . . Snow. wl;iich hdal 
at an earlier date the, necessity of applying a portion ot the Congress for this' purpose. For two years previousiy ' the 1geen twenty-four hours on a zinc roof contained 0'004. 
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[From Journal o f  the Frauklln Institute.) 

TRANSMISSION OF MOTION. 

A Lecture deUvered by Coleman Sellers, 8t the Stevens Institute of Tech· 
nology, Hoboken; N. J., February 19th, 1872. 

NUMBER III. 

What I have said in description of the modern hanger 
holds good in the various forms of bearing, suited to various 
uses where hangers are not admissible. Thus, when the 
shaft is to be carried by stone piers, not likely to lose their 
horizontal adjustment, or in cases of vertical shafts, pillow 
blocks are used in place of hangers. I have an example here 

FIG. 10. 

(Fig. 10). The box is furnished 'with spherical surfaces to 
fit in sockets in the casting or frame ; it is self-adjusting as 
to line, but cannot be raised or lowered as in the case of the 
hanger. It takes the place of what is known as the clamp 
box, and of any rigid bearing not adjustable. It was a clamp 
box that I found among the many ingenious illustrations of 
mechanical devices in the cabinet in the room of your Pro­
i61ssor of Mechanical Engineering. I have it here (Fig. 11). 

FIG. 11 .  It is very simple in con-
struction. It is made of 
two pieces only ; don't look 
as if it would be expensive 
to make, and just the thing 
for the " anything-is-good­
enough-so-that-it-is-cheap­
people. " But does first cost 

constitute cheapness ? Let us see. Once upon a time I thought 
a circular saw, operated by foot power, would be It very good 
thing to have in the house. I had a suitable band fly wheel 
and treadle ; all I wanted was a saw mandrel and circular 
l3aw. These were furnished by a saw maker of renown, at a 
very moderate cost, say seven dollars and fifty cents. For 
bearings it had clamp boxes, lined with Babbitt's metal. · A 
neat wooden framework was soon made to receive the boxes, 
1Lnd the work of fitting them to place begun. This did not 
-take very long, fHs.-true ; 'but when I came to screw up"'":�e 
holding down bolts, the spindle would not revolve, so a little 
more cutting and carving was needful ; and at last, after 
much patient labor, it seemed all right, and the saw was 
turned very satisfactorily. In a few days, however, it was 
fast again, and I found the frame had sprung from warping, 
and hltd to be refitted . .  All this careful work would not have 
been requisite had the saw been driven from a steam engine ; 
but fQOt power is of limited capacity, and any seriou3 loss 
from friction is soon felt. Now had this spindle been provi­
ded with ball and . socket bearings, all the work needed would 
have been to bolt them to an approximately true surface, and 
they would have made their own alignment, and would never 
have bound or pramped the spindle. Why, those clamp box-

FIG. 12. 

es would have been dear at half the money, when the cost 
of fitting, etc. , is taken i)lto consideration. I have seen a saw 
mandrel, with an 18" saw, running in cast iron ball and sock­
et bearings, working well after 16 years' hard usage, and dur­
ing that time never having been adjusted, and that spindle is 
to-day as good as when it was made. 

Pillow blocks are sometimes- used in connection with cast 
iron wall plates upon which theY- rest, and are secured by 
bolt.s. I have an example of such a construction (Fig. 12). 

FIG. 13. 

This same combination inverted, with an oil dish on the cap 
of the pillow block, is now used extensively to carry the 
head shaft of long lines, as it admits of tha very heavy head 

shaft, with large pulleys, being hoisted into place, and then 
secured by the cap and bolts. A head shaft, or the first shaft 
of any line, usually rests in two bearings. Fig. 

·
13 shows 

such an inverted pillow block. Sometimes it is requisite to 
build bearings in a wall, in which case what is called an 
arched wall bOJr (Fig. 14) is used in connection with the pil-

FIG. 14. 

low block. Very often it is advisable to support the line 
shaft from the face of a wall, in which case pillow blocks, 
secured to knees, are "'ery convenient (Fig. 15). 

Mr. Bancroft thought all boxes should be made five diame-
.FIG. 15. ters of the shaft long, , namely, a box for a 2 

inch shaft should be. ten 
inches long ; but it has 
since been demonstrated 
that four diameters is suf­
ficient, and that has been 
the practice for many 
years. I have here also 
an example of a hange r 
to be fitted to a post ; it is  
called in that form a post 
hanger (Fig, 16). It is in 
all essential particulars 

like the ordinary hanger, ·  so far as its adjustment and swivel-
ing principles are concerned. . . . 

Before leaving the subject of bearlllgs, � woul� mentlOn 
that there are examples of cast iron boxes, �n use l� woolen 
factories where high speed shafts are runnlllg, WhICh show 
no appreciable wear after 22 . years' use. In 1�67, I read a 

FI 16 paper on Journal bear-
G. . ings before the Frank 

lin Institute, in .Phila­
delphia, and while pre­
paring that paper I took 
occasion to examine a 
bearing in which had 
been running, for 16 
years, a 4t inch . .  shaft, 
with a pulley72 inches 

339 
oiling hangers. I asked him how much oil he put into each 
box, " Oh, about one pint," he said ; " I  do not think them 
safe with less. "  One ltillt is 16 fluid ounces, quite enough oil 
to last four years, if properly applied, and yet it would never 
do to trust that quantity of oil for that time, as it would be. 
come deteriorated by age. Self-oiling boxes are rather more 
costly, and take more oil to run them, than properly 'made 
bearings oiled by hand. Self-oiling boxes are good things to 
sell-better than to use ; they are good things to talk about 
to those who do not know what true economy in oiling is. 
Glass oil cups above the bearing, feeding oil at such a rate ItS 
to consume 2t fluid ounces in six months to, say, hangers for 
2t shafts, are the best, and oil fed at this rate will not run 
out of the box ends, but will just supply the waste from con· 
sumption. 

All shafts, long or short, must be provided with some 
means of preventing end motion. Line shafts should have 
one pair of collars fitted to one of the bearings only. The 
collars placed usually on the first or head shaft should control 
the position of the entire liue ; more collars are apt to caUSIl 
needless friction. When shafts are collared, the collars 
should be fast to the shaft ; loose collars held in place by 
set screws are sometimes used, but are more expensive and. 
cumbersome than the fixed or fast collars. Some engineers 
prefer necking in the head shaft to some smaller · size in the 
Journals. Suppose the first or head shaft require to be made 
of iron 6t" diameter, to sustain the driving belt. This 
shaft mjght be necked in, and' be carried by bearings, say 
5!" diameter, and the ends still further reduced to the 
size of the shaft to be coupled to it. This practice of necking 
in the bearings of the head shaft, common in modern cot. 
ton mill practice, has the advantage of diminishing the ve­
locity of the surface motion and of the shaft in the box ; for 
by diminishing the diameter we diminish the speed of the 
rubbing parts, and the tendency to heat is much increased. 
with increase of velocity. 

To determine the size of shafts for the- transmission of a 
given power, a safe formula is D_ the cube root of [(P+R) 
X 125] D being diameter of shaft, P the horse power, and R the 
number of revolutions per minute. This gives a shaft strong 
enough to resist flexure, if the bearings are not too far apart. 
The distance apart that the bearings should be placed is an im. 
portant consideration. Modern millwrights qiffer slightly in 
opinion in this respect ; some construct their mills with beams 
9' 6" apart, and put 'one hanger under each of the beams ; 
others say 8 feet apart gives a better result. I am clearly of 
opinion that with 8 feet distance, and shafting lighter in pro. 
portion, tii� 'best result is obtained. The tendency now is to 
increase rather than diminish the speed of line shafts, and 
good practice is to run shafts for machine shop purposes at 
120 revolutions, for wood-working machinery at 250 revolu· 
tions,and for cotton and woolen mills at from 300 to 400 revolu. 
tions per minute. Hollow or pipe shafting hits been made 
to run at 600 revolutions p(lr minute ve satisfactoril , 

IS 00 cost Y to be generally introduced, 
face, close to 'the bear� :Mr. Ja�es B. Francis, of Lowell, writes me that since thu 
ing, taking all the power decrease of the water power in that town, or rather the rapid 
from an engine of 16 increase of the factories, they have been obliged to economize 
inch cylinder, 3 feet their power, and they are doing so by using smaller shafts 
s t r 0 k e , making 50 at higher velocities, and have even made extended lines oJlly 
strokes per minute-say 1t inch in· diameter. They so arrange the mil) , as to' ;�!l­
transmitting forty-two cure a hanger close to each transmitting puU;;y. The torsion 
horse power. This bear- in long lines limits the smallness of the shaft used, and in 
ing showed a bright sur- all probability the best result will be found to be · obtained in 
face over the . extent of the use of not less than 1-1" diameter for the small\lst litl� 
one third of the circum- shafts in cotton mills. 
ference of the shaft on There are now running in some factories lines of shafting­
the bottom half ; box. 1 ,000 feet long each. The power is generally applied to th� 

The box had ,been originally made to fit .the journal loose- shaft in the center of the mill, and the line extended e/Lch. 
ly, and it had not worn enough to make,.  it fit over one way from thfs. The head shaft being, say 5" dJ.a.llleter, th� 
third of the circumference of . the shaft. In , the use of cast shafts extending each waY-/1re made smaller� ,and: emall in. 
iron bearings, lubrication must be , 'attended to, elsethe bear proportion to the rate 'of distribution, so that from 5" they 
ing will soon be cut and rend�;ed u�eless ;-, but l1ibrlcittion' is often taper down to 1i-. III coupling shafts of different 
so easy, and � little. oil is neede,d 'f�r t:b.e·pu�p�se; th�t there si�es, it is customary to reduce the end of the larger one tc) 
can be no ;reasonable excuse.tor�eglect. You will observe in the size of the smaller shaft, and then to use a coupling 
the sampitl' of tn-e hanger.now;'8Ij"f<>re you;two large cavities suited to .the smaller size . .  Fig. 17 shows an example of 
in each end of the top . box ; . these cavities ' are called tallow, this method of red ueing the larger shaft to the size of the. 
cups. They should be filled with tallow and oil, mixed so as smaller one. The rapidity with' which the reductio}l of the. 
to be of such a consistency as not to be fluid in warm weather. size of the sections is made must depend, in all cases, on 
Should the journal heat from any cause', this same solid hi- the distribution of the power. For instance, if a line of any 
bricant will melt, and, running into the bearing, will protect length whatever' receives its power at one . end, and transmits 
it for the time being. The box should be oiled in the center, FIG; 17. ' the same amount of 
and oii holes are provided for that purpose in the recess power at its other 
around the spherical po.rtion of the top box. There is also a . end,such shaft must 
hole in the very · center .· of the. ball on top, and the top I�"':'� be of uniform · diam. 
plungers, which rest on the ·ball" geing hollow, a self-feeding eter ; but if it distri.. 
oil cup can be placed on top, and thus deliver oil regularly to butes its power at 
the bearing. As to the quantity of the oil needed, I .would regular intervals along its length, the shaft may be made in. 
remark that shafts running in self·adjusting hangers, sections of a size proportioned to the power given off. 
with bearings four diameters long, at a speed of 120 revolu- It would be impossible in one lecture to detail all the COJl­
tions per minute, require, on an average, 2r\· fluid ounces of tingencies that influence this reduction, as questions of eJr­
oil per bearing for six months' oiling, and self feeding oilers, pediency will often have a d ecided influence. While speak­
placed on top, should not deliver any more than this quan- ing of the relative velocity of shafts, I would like to call 
tity. your attention to one consideration touching on the economy 

From time to time a great deal is said about self-oiling of fast running shafts. To run a shaft of. a given size and. 
boxes ; by this term is meant boxes that are made to contain weight, say 200 revolutions per minute, must take mo,r� 
oil in some reservoir usually under the shaft and from . which power than to cause the same shaft to revolve 100 revolutions" 
reAervoir oil is fed to the shaft, and then allowed to run back but with increased velocity the diameter of the shaft may btl< 
into the reservoir and thus be used over and over again. It diminished, and with it the diameter of the driving pulley81 
is said that bearings in self-oiling boxes have been made to may also be lessened ; and h(lll,ce the weight on the bear� 
run for a year or more without attention, but I have lltWer ings will be reduced and the velocity of the surface of jour­
known a self-oiling box to be made to work well with so lit nals not much increased. With the formula I have already­
tIe oil as 4/0 fluid ounces in it. Some of them hold a pin, given you. for computing the proper size of the shaft for the. 
each, and only the other day I was called upon by a manufac- transmission of a given power, at a given velocity, you can, 
turer who required some shafts, couplings, and pulley, but readily work out comparative examples, and thus demon. 
who did not want hangers, as he would make his Qwn self- strate the auvantage of high speeds over low ones, 
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(!to'ttt�pO'uatUtt. 

The Editors are not responsible for the opinions emJressed by their Oorre· 
spondents. 

The Vienna Exposition. 

To the Editor of the &ientifio American : 
The epidemic of personal abuse which has pervaded th e 

country - for the past fe w months seems, at last, to have 
reached the office of your journal. 

. From an article under the above heading, in your issue of 
November 16, I extract the following : " Then there is General 
Van Buren, the United States Co mmissioner for this show, who 
will also come in for emolument. At present his office is 
purely honorary ; he draws no pay and knew this when he 
accepted its functions. But of late, he has been very ardu· 
ously engaged in his exhibition duties, stumping eloquently 
around _ the country to urge the election of General Grant, 
and the administration will of course be expected to provide 
for his trip to Europe. " But once before has any personal 
assault been made upon me in connection with ·my official 
duties, and that was in a communication to one of our daily 
papers, from a person to whom I had refused the appoint. 
ment of assistant commissioner. I am not aware of having 
similarly disappointed any gentleman connected with the 
SCIENTIFIC AMERICAN, and am therefore at some loss to know 
to what to attribute the paragraph I have quoted. 

While glancing at your article, my eye was caught by 
certain prominent figures at the head of your editorial 
columns, which advise the public that your journal is furnished 
to subscribers at three dollars per year. And, upon turning 
the page, I find, as the frontispiece, a very excellent repre· 
sentation of a weaving loom attended by an attractive young 
woman. I might perhaps; be considered personal if I should 
suggest that your paper was a " show paper," notwithstand· 
ing its high sounding title, and that you published it for 
" pay " and not in the interests of science. And if further 
I should say that, in your opposition to the International Ex. 
hibition at Vienna, you had been moved by a desire to com· 
mend your paper to American inventors as the especial 
champion of their interests, with a view to increasing your 

. circulation and drawing to your net applicants for patents, 
and thus add to your incoming wealth, I should doubtless 
find many who would credit the assertion, whatever might be 
said of my taste in making it. If, in addition, I should an· 
nounce that you had labored zealously to secure the election 
of Mr. Greeley to the Presidency, your judgment would 
probably, in many quarters, be criticized, but �our right as a 
citizen to do even this would not be questioned. 

Now, with these comments, let me at once admit the truth 
of your statement that my office is without pay, and that I 

. knew this fact when I " accepted its functions ; "  �ut permit 
me to add that I did not seek the position, and I only as­
sumed its duties when made to believe that I could thus 
render some service to the country. And, further, let me 
say that I have no intention of going to Vienna and giving a 
year more of my time and exertion at my own expense, and, 
in addition, pay out of my own pocket the expenses of the 
Government. If you have any disinterested individual con· 

'-nected with your editorial department who is anxious to 
do all this, send him along, and he can take the position at 
once. Neither can I well see why I should thus devote my· 
self to public interests by taking charge of, what you are 
pleased to term, " a  show " at Vienna, where American in­
ventions are exhibited and their superiority established be· 
fore the whole world, while you demand hard cash for pub­
lishing what I may please to call a 8how paper to a limited 
number of subscribers. Your assertion also that I have been 
" stumping eloquently " for the election of General Grant I 
will not deny, but when you say that I have in that way 
" been arduously engaged in my exhibition duties, " thus in· 
sinuating that I have neglected my official duties and taken 
to the stump with a view of having a claim for compensation 
as commissioner, you invent a foul calumny which I respec­
tively insist even newspaper editors have no patent right to 
do. 

Ever since the formation of the Republican party, I have 
taken an active part in its contests, and, while I believe in its 
principles, I shall continue to do so. While doing this I have 
never neglected more import.ant duties, nor have I ever been 
the hired advocate of any committee or clique, for I have 
uniformly refused compenSation and paid my own expenses. 
As commissioner to the International Exhibition at Vienna, 
I have labored zealously ;for the past four months to make 
the American Department a success. I have done this to the 
entire exclusion of my own personal business, and without 
reference to my own interests, or as to whether I should con­
tinue in the commission and go to Vienna or not. While 
thus engaged, I have earnestly striven to secure a convention 
and treaty in the interests of our inventors. The Govern­
ments of Austria and the United States have ratified a treaty 
upon trade marks which goes far to secure the rights of our 
citizens, but I have desired farther to procure an abrogation 
of certain obnoxious requirements of the Austrian patent 
laws, and I have caused to be prepared and sent to Washing· 
ton a draft of a treaty to that end ; such a treaty the SCIEN­

TIFIC AMERICAN has professed to be strongly in favor of. If 
its assistance is to be of the character of the articles thus far 
published in its columns upon the subject, I may be pardoned 
for saying it will not prove valuable. 

I take pride, in this connection, in stating that all my ap­
plicants for space thus far have expressed their determination 
to send their goods to the exhibition if they have to do it at 
their own expense ; and that in no instance have they asked 
that their board bills be paid by Uncle Sam. 

It may be witty to call the International Exhibition " a  
show, " and to insist that exhibitors are only so many adver· 

tisers who ought to pay for their advertisements. " This 
world is all a fleeting show ;" and yet there are many people 
who are foolish enough to be exceedingly interested in its 
affairs ; and I fully believe that our country will see some­
thing more in the grand collection of the industries of all 
nations at the Austrian capital than a great advertising 
agency. 

I regret that one of our leading scientific journals should 
take so narrow a view of it, and would fain believe that the 
editorial in question was the offspring of a bad dyspepsia, or 
an election bet lost on the late " tidal wave. " 

I will not do you the injustice to express a doubt of your 
giving this communication a place ill your columns. 

THOMAS B. VAN BUREN. 

United States Commissioner for the Vienna Exposition of 
1873. 

------------.. � .• �-----------
The Bursting Strain on (Jylindrlcal Boilers. 

To the Editor of the Scientific Americ�: 
The SCIENTIFIC AMERICAN holds the position of the lead­

ing scientific and mechanical paper of the most influential 
nation on the face of the globe. By constantly reading it, 
more practical and useful knowledge can be obtained with 
less effort than from all other periodicals and books combined. 
As such, I have time and again recommended it to young 
men generally, and to mechanics particularly. As one hold­
ing these views, I wish to offer a suggestion. 

Every paragraph appearing in your paper, although it be a 
correspondence for which the paper is " not responsible, " 
bears a quasi endorsement as having been found worthy to 
enter your columns, being selected from among a number,the 
majority of which are rejected. 

In your issue of October 19, 1872, page 244, is an ru-iicle on 
" Cylindrical Boilers," which I supposed to have been ill­
serted for the purpose of being refuted. The error it contains 
is made plausible, and stands endorsed therein by Fairbairn, 
" so extensively known in scientific engineering. " A mere 
expression of difference of opinion was likely to go unheeded 
as against such endorsement. Therefore, in my communi­
cation to you on the subject, 1 used ridicule to show more 
strikingly the absurdity of the position taken. This went 
into the " basket," and the error asserted by Bakewell still 
stands in your columns unrefuted, teaching to my young 
friends, whom I have advised to examine the SCIENTIFIC 

A....'\IERICAN for knowledge, that which is totally erroneous. 
Imagine my surprise when to-day, in your answers to cor­

respondents, I perceived that my communication, intended 
to ridicule Bakewell's proposition by showing its absurdity, 
could have been understood as expressing my own belief, 
you' putting down your " constant reader " for so many years 
as a believer in perpetual motion-" the unkindest cut of all. " 

The pressure in any vessel cannot be greater in one direc· 
tion .than in the opposite direction. Hence, I chose, as 
strikingly illustrating the error, the semi-circular shape on 
one side, and a diameter or flat- side on the other. On the 
hitter, Mr. Bakewell will hardly contend, unless he irretriev· 
ably belongs to the perpetual motion school, that t1ie pres­
sure is greater than at the diameter. How, therefore, can he 
claim that on the semi· circular portion it can be any greater ? 
His mode of realloning by " resolution of the radial forces into 
horizontal and vertical," and again, " of vertical forces so 
obtained into horizontal," etc. , at once points out the error in 
his mode of reasoning. 

Believing that with your great experience and knowledge 
you always admit an oversight, and set your columns right, 
I continue your appreciating and constant reader, 

ROBERT CREUZBAUR. 

[We printed Mr. Creuzbaur's answer on page 298, and 
called his attention to Mr. Bakewell's letter, which did not 
state that there was a greater pressure on the convex part of 
a boiler than on the flat. His assertion was that the burst­
ing strains of boilers vary as the semi· circumferences, and 
not as the diameters. We shall publish next weel.. a letter, 
which is to the point in Mr. Bakewell's theory.-EDs. ] 

. . .. ... 
Transnlllldon oC Motion. 

To the Editor of the Scientifio American: 
I have read the criticisms by Mr. James Garland on a lec· 

ture delivered by Mr. Coleman Sellers on the above subject, 
and I am surprised to find even a comparative advocate of 
the plate coupling. 

When, two years ago, I first became acquainted with 
American mechanical engineering, there appeared to me 
nothing in this country more strikingly superior to English 
mechanical engineering than the American or specially Sel­
lers' way, here generally adopted, of constructing shafting, 
coupling, hangers and all appliances connected with the 
transmission of motion. 

Mr. Garland is perfectly correct in saying that,in England and 
elsewhere, the way to keep shafts in the plate coupling in line 
is to let one shaft enter the opposite part of the coupling a 
short distance, but I have also known engineers in England 
who advocate and practice the mode described by Mr. Sellers, 
of true-fitting bolts in preference to fitting the end of a shaft 
in the coupling of a shaft of different diameter. 

There is no doubt that a worse contrivance than a true· 
fitting plate coupling, or the one Mr. Garland saw fifteen 
years ago, may be invented ; but the advantages of the dou· 
ble cone coupling, as compared with the former, appear to 
me to allow of no dispute. If Mr. Garland is correct that it 
is not considered good practice in England to enlarge the 
shafts for the reception of couplings, then there is certainly a 
great amount of bad practice in England. I have seen not 
only the ends of the shafts for the reception of the couplings, 
but also the seats for the pulleys, enlarged, and this I would 
call good practice, if it were not for its costliness. I have 
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had for years the best opportunity to become acquainted with 
English and Scotch engineering, through personal visits to 
the engineeriIg establishments in those countries ; but to give 
Mr. Garland other authority, I refer him to any of the Eng­
lish publications on engineering practice. 

Philadelphia, Pa. L. SCHUTTE. 

� .. � . .. --�--------
Shifting Belts on Pulleys. 

To the Editor of the Scientifio American : 
S. W. , in the article on the transmission of motion, page 

292 of the present volume, suggests an idea that may be a 
valuable one. The same idea occurred to me long ago, but 
without trying it, I had not thought it practicable to shift a 
belt from a pulley not in motion. Will J. ·W. please inform 
us if he has seen an actual trial of it ? 

A plan that I have tried somewhat, and which works well, 
is to make the loose pulley smaller than the tight one, so as 
to relieve the strain of the belt and the pressure on the bear· 
ing when the belt is on the loose pulley. Where the tight 
pulley is of wood, so that the edge can be beveled, a diller· 
ence of an inch in the diameters is no hindrance to the shift· 
ing of the belt. 

Good authorities say that the adhesion of a belt is as the 
square of the amount of . circumference enveloped by it. 
Then it seems to me that iUs a good policy to cross belts 
where it is possible, for the gain in adhesion must, in most 
cases, be more than the extra wear by crossing. 

Buchanan, Mich. W. G, BLISH. 
. .• � . •• ------------

An Invention wanted Cor Dressing Ramie. 

To the Editor of tIM &ientifio 'American: 
A machine is now wanted by the agricultural industry 

which will largely pay the trouble of inventing it. That 
fine plant called ramie or China grass ( Urtica tenaciasima), 
is being cultivated in Louisiana, Texas, California, Mexico 
and Cuba, but the planters find that the way to a large pro· 
duction is obstructed by the want of an efficient and substan­
tial machine for extracting the valuable fiber, and what is 
most desirable, for extracting it in large quantities. 

I wonder that this machine has not been invented in the 
true land of useful inventions, although Mr. Lefranc, of 
Louisiana, has tried and succeeded to a certain extent, in 
extracting the fiber, but only at the rate of 250 to 300 pounds 
a day. I am sure that the man who shouid make such a gift 
to the pioneers of the ramie culture in those States would 
be amply remunerated by the selling of hundreds, if not of 
thousands, of such machines. 

Havana. A PLANTER OF RAMIE. 

------------�.� . •.  �.�.------------
The Stow Pavement. 

To the Editor of the &ientific American: 
In the SCIENTIFIC AMERICAN of October 19, in an article 

on wood pavements, you state that the Stow pavement on 
Sixth or Seventh avenue is wearing out. I will inform you 
that there never has been a single foot of the Stow founda· 
tion pavement laid down on either of those avenues in the 
city of New York. �.!!lJ�l!_Pk'l!!l\l correct your statement 
in the next isstlEi -of your valuable paper ? 

Buffalo, N. Y. HENRY M. STOW. 

[The pavement alluded to should, we believe, have bllen 
mentioned as Stafford's.-EDB. ] 

- .. � . •• ------------
The August Shower oC Meteors as seen In Texas. 

To tlte Editor of the Scientifio American: 
In regard to the shower of meteors Qf August 10, I would 

state to you that on the morning of the 11th, between 12 and 
1 o'clock A. M. , I beheld the finest display of meteors that I 
ever saw in my life. They were in the west, at about an 
angle of 45· from where I stood, and were of many sizes, from 
the smallest speck up to the largest sized star, and very 
thick. 

Bryan, Texas. 
------------�.� .•. � . .• �----------

[For the SOIlIlIITIJ'IO AlUIBIOAlll.] 
ABSlJRD COSlIIICAL THEORIES. 

BY w. T. ROBINSON, A. ll. 

P. 

Dr. Carpenter is not in advance of the SCIENTIFIC AMERI­
CAN in ascribing-great importance to common sense as a test 
for scientific theories. This rule, when applied to certain 
cosmical hypotheses, shows them to be too thin for any prac­
tical purposes. 

. 

For instance, Dr. Hickok, in his late work on " Creation," 
claims that matter results from three forces : antagonistic, 
diremptive and revolving." Antagonistic iorces collide, neu· 
tralize and form lumps of matter. But what is this force 
that he freezes into matt.er ? Heat, light, electricity and 
sound are examples of it. What is sound ? It is nothing 
more than a jarring or vibration of the air or other substance. 
The " force " or vibration jars the auditory nerve, and pro­
duces the sensation of hearing. In like manner, the waves 
of light impinge on the optic nerve and produce vision. 
Heat acts in a similar way. But heat is not an entity in itself ; 
it is merely an abstract name for molecular motion. A ball 
lying still represents no force ; start it down hill and it has 
force proportioned to its velocity ; when it strikes at the bot· 
tom, its mass motion is converted into molecular motion, or 
heat ; hence, heat and motion are convertible terms. But this 
motion is not anything in itself ; it is simply an abstract 
name for the process of a substance changing position ; and, 
as all the forces of Nature are merely varieties of motion, it 
follows that without matter there can be no force, because 
motion is nothing more than the action of matter. Force 
is therefore really nothing in itself. Now, common sense 
rebels at the idea of the learned Doctor bringing two nothings 
into collision and begetting something, for every effect must 
have an adequate cause, every bairn a dad ! 
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La Place's nebular theory, as now understood by various explained, and samples of various kinds shown. Among 

cisentists, supposes that matter in the beginning was dif- others were the products of several well known firms, the 
fused throughout space, and that, through the action of the best being mineral sperm oil, which Dr. Chandler stated 
laws of matter, all the celestial machinery was developed by flashed only at 250° Fah. , and was practically as safe as whale 
a process of evolution. But these evolutionists do not admit oil. Taking a specimen of this liquid, he heated it to a tem­
that matter was created ; if not, then it had no beginning, perature of 2120, lit some cotton waste saturated with it, and 
hence no starting point. Go back as far as mathematics or . actually extinguished the flames in the boiling oil. The sam� 
imagination can reach, and there is still an eternity beyond. material, when poured on a garment, could not be ignited. 
The theory is, therefore, not accordant with common sense, Good oil is necessarily more expensive than · the inferior 
because it assumes a condition which could not possibly have qualities, but the very best only costs one half cent per hour, 
existed. while the worst cannot be sold at a lower rate than one 

Because our little world, and probably all other matter in quarter of a cent, for the same period. 
the Universe, is revolutionizing, it does not follow that this LAWS REGARDING THE USE OF OIL 
change is evolution. Plants, animals, races revolve and die ; should, said Dr. Chandler, be rigidly enforced ; and he called meteors and 'comets are thrown into chaos, probably suns and attention to the late English enactment on the subject. The systems are " knocked into everlasting smash ;" but as the various state laws hitherto passed are virtually inoperative, Universe can have no limits, there is no possible chance for a their principal defect being that their execution is left to in-grain of matter or a vibration of force to drift off into the re- spectors, who can be approached and so caused to neglect gion.s of nowhere. So that new suns and systems may arise their duty. Selling or making dangerous kerosene should from the fragments of the old ones, just as new plants grow be legally made a crime, punishable by heavy fine for every up from the humus of defunct vegetation. Thus we have all offence. In case human life is sacrificed, the manufacturer things succeeding in endless rounds, vast, eternal, incompre-
hensible. should be indicted for manslaughter. Inspectors should be 

abolished and the evidence of every citizen taken as compe­Council Bluffs, Iowa. 
� •... �.-------------

FIRE. 

Professor C. F. Chandler, of Columbia College, recently 
delivered an interesting lecture at the Stevens Institute of 
Technology upon the very timely subject of " Fire. " Be­
ginning with general definitions, the lecturer explained the 
phenomena of combustion,and illustrated the reciprocal nature 
of combustibles and supporters of combustion by burning oxy­
gen in ammoniacal gas, at the same time causing the latter 
to ignite in the air. Oxygen was also shown to burn in hy­
drogen and in an atmosphere of ordinary street gas. After 
explaining oxidation and the gradual combustion of bodies 
by decay, Dr. Chandler called attention to the manner of 

AVOIDING FIRE, 
and executed several experiments with carbonic and sulphur­
ous acid gases. He then explained the principle of fire ex­
tinguishers, showing how they contained carbonate of soda 
in solution, to which, by turning a handle of the apparatus, 
sulphuric acid is added, thus generating carbonic acid gas, 
besides forcing out the stream of water. The construction 
of a well known invention of this kind was detailed, and its 
mode of operation shown. The lecturer then gave an excel­
lent plan for 

RENDERING LIGHT FABRICS FIREPROOF, 
and astonished the audience by calmly �etting fire to one of 
a pair of thin window curtains. He then applied a blaze to 
the other, which refused to be kindled. A similar experi­
ment WaS made with two children's dresses of thin material : 
the first burst into flame the instant the lamp was applied, 
the second, though made of precisely the same fabric, could 
riot be ignited. This effect was caused by mixing with the 

-starch with wnich the articles were prepared the tllngstate 
of soda, a crystalline and not very costly salt. Dr. C"handler 
suggested that a fireproof starch, properly prepared with this 
or some other Sliitable chemical, would be a very valuable 
iuvention. 

The greater part of the discourse was devoted to the means 
of preventing fire. 

STATISTICS OF FIRES, 
recently compiled, show that 76,000,000 dollars was lost 
through isolated conflagrations in the United States, Chicago 
and Boston not being considered, within a space of two years. 
Investigations into the causes show that although the largest 
number of fires was due to incendiarism, no less than 12 per 
cent owed their origin to accidents with kerosene. Exami­
nations, made by the Fire Marshal of New York city, also 
proved that 18 per cent of the fires occurring within the lim­
its of one year were due to a similar cause. The lecturer 
then proceeded_ to explain the manufacture of kerosene, its 
nature and how it is adulterated. He �tated that nearly all 
the 

KEROSENE 
sold in the city is unsafe, and instanced how he purchased 
700 samples, out of which only 28 were not dangerous, and 
37 were extremely bad. A very lucid description was given 
of the method of testing the oil, and the varieties of apparatus 
used were exhibited. The flash point and not the burning 
point should be considered, as, of course, the vapor of the 
oil must ignite before the liquid can kindle. One hundred 
degrees Fahr. was stated to be the commercial standard for 
the flash point, but D�. Chandler considered that this should 
be raised to at least 1300, so as to preclude all possibility of 
the oil arrhing at the flashing temperature while in the lamp. 
A strong denunciation was delivered against the manufactu­
rers who sell unsafe kerosene and thus imperil human life. 
It is a common trick to delude customers by setting a little 
of the oil on fire in their presence to prove that it is non-ex­
plosive. If kerosene ignites at ordinary temperatures, it is a 
sure sign that it is extremely dangerous. The oil never in 
any case explodes, but its vapor when mixed with air does 
so. Kerosene which is almost pure gasolene is now sold in 
New York. One variety is known as " Safety Gas," so called 
to evade the law. It is sold by one Smith, at No. 40 East 
Broadway ; (we give the individual the benefit of the gratui­
tous advertisement). To prove the inflammability of this 
compound, the lecturer poured a little on an old coat hung 
on a frame. On touching a light to the garment, it instantly 
burst into a fierce blaze, which continued a sufficient time to 
burn the wearer, if any there had been, to death. This oil 
was stated to be as dangerous as gunpowder, and should 
l�'\� � 1;!,slld. The properties of a rea.lly safe oil were then 

tent to prove the manufacture or sale of bad material. 
CARBONIC ACID AS A PREVENTIVE. 

Dr. Chandler alluded to a company which at one time was 
started in this city for the purpose of introducing carbonic 
acid gas through pipes into all the houses, so as to have a 
means of extinguishing fire ready at hand. This, he said, 
would be extremely dangerous, because in event of a leak in 
the pipes, the same could not be discovered, and the ellcaping 
gas would suffocate the inmates of the dwelling. It was pro­
posed at one time to compress this gas into a liquid and fur­
nish it in iron casks to vessels, so that, when there was dan­
ger of fire; the gas might be set free. 

STREET GAS 
was also discussed:"" A common cause of fires is the habit 
of running over a gas pipe with a light in order to detect a 
leak: This is highly dangerous and often causes explosions. 
How to use gas was also explained. People complain of 
their gas when the fault is in the burner. A very large 
amount of money is yearly wasted simply because gas is 
improperly consumed. Iron burners are bad because they 
become rusty ; brass are better, and those of soapstone or lava, 
as they are known in the trade, are the best. The most 
effective burner is the " argand " and the best the lecturer 
had ever seen was known as " Sugg's London Burner," made 
in England. This is an argand burner constructed of soap­
stone. 

FIREPROOF BUILDINGS 
were next taken up. Mansard roofs were strongly con­
demned and also the practice of using inflammable materials 
in buildings. Pine wood is so cheap in this country that it 
is employed for house ca 
i'ft6 er . ill s, while it is the most dangerous in existence. 
pro Chandler then proceeded to explain the French mode of 
building, which he said was almost absolutely fireproof. 
Floors consist first of a number of thin iron beams, much 
thinner than are used in this country, placed some two feet 
apart. Across these are laid a number of rods of hoop iron, 
and across these again more of the same material, until a net­
work with interstices of about a foot in size is formed. A 
flat platform is then brought up underneath, and liquid 
plaster is poured over. As soon as this sets, the platform is 
removed and the floor remains, a solid mass of plaster and 
iron. Walls are constructed after a similar fashion ; a few 
light scantlings are put in position to give shape and, boards 
being temporarily placed on either side, liquid plaster is 
poured in and allowed to harden. All walls and floors there­
fore are perfectly solid, and consequently fireproof. Dr. 
Chandler then gave a very entertaining account of a-fire in 
the Palais Royal, in Paris. He said that the inmates of other 
parts of the house did not manifelilt the slightest unconcern 
nor move a single article. Of the Paris Fire Department, he 
gave an amusing description, saying that it was but a single 
garden engine and a line of men passing buckets. This, 
though seeming ridiculous at first, really showed the sense 
of the people, who, instead of paying immense SUIllS for an 
elaborate organization, spend their money in rendering their 
houses incombustible. A fire in one room in a French house 
spreads no further. It is only necessary to clOBe the doors 
and let the articles contained in the apartment burn up. No 
other damage can be done. 

In great cities every house should be, by law, fireproof 
Our so-called fireproof warehouses are manifestly easily con­
sumed, a fact shown by the immense number of windows 
which are always constructed in them and which offer no 
resistance to the fierce blasts of hot air from an adjacent 
burning edifice. All windows should be provided with iron 
shutters, not swinging, as these are easily curled up by heat, 
but enclosed and sliding in the wall. Shutters should, how­
ever, be double, so as to leave an air space between them. 

Dr. Chandler spoke at considerable length on fireproof 
construction, strongly advocating wide streets and isolation 
of buildings, and concluded his discourse, which was loudly 
applauded throughout by quite a large audience, by an appro­
priate quotation from Schiller's " Song of the Bell ." 

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

IT is said that a copper mine has been discovered in Jack­
son county, TIL , of extraordinary richness, at a depth of only 
ten feet. Experts, they say, pronounce the ore to contain 
nine.ty-five per cent pure metal, and in consequence all the 
inhabitants of the county have dropped their ordinary occu­
fations and gone to ainking wells in hopes to strike a " lead." 
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ForDl.ation 01' Corrosive SubllDl.ate in Po",ders 

containing CaloDl.el. 

The author has iitstituted a series of experiments to ascer­
tain the tIOrrectness of the assertion that calomel when mixed 
with other powders becomes converted into corrosive sub­
limate ; the results of these researches may be summarized 
as follows : No corrosive sublimate is formed within twenty, 
four hours when calomel is mixed with saccharum album­
saccharum lactis, magnesia usta, magnesia hydrico-carbonica, 
and natrium bicarbonicum. After three months no corro­
sive sublimate is formed in mixtures of calomel with mag­
nesia usta, magnesia hydrico-carbonica, and any kind of re­
fined sugar or milk sugar, but faint traces are formed in mix­
tures containing calomel, natrium bicarbonicum, and refined 
lump sugar. By treatment with water, corrosive sublimate 
is only formed in such mixtures of calomel as contain mag­
nesia usta and bicarbonate of soda. Rather large quantities 
of sublimate are formed in powders compose" of calomel, 
sugar, and bicarbonate of soda, if the mixture becomes damp 
and is kept for a long time. No sublimate is formed when a 
powder consisting of calomel and bicarbonate of soda is di­
gested with water acidulated with hydrochloric acid. Pepsin 
does not favor the formation of corrosive sublimate.-G. Vul­
pius. 

Pure Hydrochloric Acid. 

The crude hydrochloric acid of commerce is first diluted, 
by the addition of water, to a specific gravity of from 1 '14 to 
1 '13, and it is next treated with sulphurretted hydrogen gas 
until it smells strongly of the gas. The liquid is next filtered 
and then poured into a tabulated retort and heated until the 
sulphuretted hydrogen is eliminated. The test of solution 
of corrosive sublimate having been applied, the bulk of the 
acid is distilled over at a gentle heat, a few fluid ounces only 
being left in the retort, so that any chloride of iron left in the 
acid may be retained.--Th. Diez. 

Starch in Potatoes. 

A tabulated form contains the record of experiments 
with sixty.one different varieties of pota�oelil, in which the 
author had estimated the total percentage of dry substance 
and the total quantity of starch. It appears from this re­
search that the percentages alluded to vary, for dry matter, 
from 15 '64 to 34 '25, and the percentage of starch from 8 '79 
to 26 ·09.-Dr. Raa». 

lnejlllones Guano. 

This material occurs native and in large quantity near the 
Bay of Mejillones (Bolivia). 111 100 parts, this substance con­
sists of-lime, 30'6636 ; magnesia, 7 '9193 ; peroxide of iron, 
0 '1466 ; alumina, 0'0047 ; potassa, 0 '5051 ; soda, 1 '4532 ; phos­
phoric acid, 35 '86803 ; chlorine, 2 '2250 ; sulphurIC acid, 
1 '6036 ; silica, 0'0459 ; carbonic acid, 1 '5956 ; water driven off 
at 100°, 7 '6858 ; non-nitrogenous organic matter, 6 '5189 ; ni­
trogen, 0'7675 ; granules of granite, insoluble in HCI, 2 '2830 ; 
loss 0 '7249. T . 111-
verulent sandy state, ani that it is readily acted' upon by 
carbonic acid and water, and thus rendered available for 
plants, while, in consequence of its high percentage of phos­
phoric acid, it may be used with advantage for the prepara­
tion of phosphate of ammonia and other phosphatic prepara· 
tions.-H. Vohl. 

EconoDl.ical Preparation 01' Hydrogen. 

By first reducing to the metallic state a peculiar kind of 
iron ore found at Chateauroux (France) by means of oxide 
of carbon, finely divided iron is obtained, which is used to 
prepare hydrogen, which thus costs only 1d. per cubic meter 
(35 '31 English cubic feet) and may be used for various heat­
ing, illuminating, and air balloon filling purposes.-M. 
Giffard. 

Appllcatlons 01' Sulphurous Acid Gas. 

The author proposes to apply sulphurous acid gas-ob. 
tained in the usual way from pyrites 01' burning sulphur­
for the purposes of saturating urine, the contents of j088e8 
d'ai8ance, ammoniacal· gas water, the waste soap water from 
woolen and other industries, partly for disinfection, but 
more particularly for obtaining valuable products by evap­
oration ; the sulphurous acid gas is forced into the liquids 
by means of blowing fans or force pumps.-M. Ohaudet. 

-------------.� . . � . .. -------------
Why the Fire Spread so Rapidly. 

All the accounts agree in attributing the fearful spread of 
the conflagration in Boston, to the presence of the " Man­
sard " roofs, which proved to be simply huge wooden boxes, 
mounted upon the summit of granite walls, far above the 
reach of the firemen. Mr. H. S. Oakley, President of the 
National Board of Fire Underwriters, New York, cautioned 
the Boston Board of Underwriters in relation to this very 
matt9r more than four years ago, and asked them to use 
their influence toward suppressing the erection of these im­
mense frame structures above tIle cornices of their business 
houses and dwellings. The building in which the fire origi­
nated he was well acquainted with, as he had given it his per­
sonal examination, and he feared that it and similar struc­
tures would at some time or other entail a great loss on the 
community. It was 60 by 100 feet, and the Mansard was 
from 20 to 30 feet high, without a break--a great wooden 
structure surmounting :the masonry. The second building 
ignited stood on the opposite side of the street, and the 
street was sixty feet wide. It should, however, be .stated 
that if iron framing and iron covering plates are u�ed in the 
construction of these roofs they are then made perfectly safe. 
It was a Mansard-roofed building that arrested the spread of 
the fire in Boston on its recurrence from gas explosions. 
Doubtless the authorities of Boston will hereafter require 
the use of iron. 
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HAY AND STRAW STACKING� AJ'PARATUS. 

The labor of stacking wheat, rye, oat, or barley straw and 
hay with an ordinary pitchfork is by no means slight, and 
indeed it is almost impossible to build stacks by hand high 
enough to prevent their becoming fiat by settling, and their 
consequent rotting by the soaking in of the rain. 

The invention herewith illustrated is designed to enable 
one man to place straw or chaff 0n a stack or pen eighteen 
feet high, as fast as the material can be furnished by the 
thrashing machine. It consists of an upright resting on a 
pivot and held erect by two braces, the upper ends of which 
are fastened in such a manner as to allow the upright to pivot 
readily in any direction. The lower extremities of the braces 
are firmly staked in the ground, as shown in the engraving. 
To the upright is attached a wind-
lass, A, furnished with a ratchet 
and pawl, and carrying an eleva­
ting rope whi� passes up over a 
pulley, B, then down around an­
other pulley on a carriage, C, and 
thence back to a staple on the 
upright, to which it is made fast. 
The carriage, C, is provided with 
friction rollers so as to slide free­
ly up and down the upright, and 
connects with . the lower end of 
the brace, D, the upper extremi­
ty of which is pivoted to the vi­
brating beam, E. The latter is 
hinged to the top of the upright 
as shown, and supports at its 
further end the tong;s or grapple. 
The construction of this appli­
ance is after the fashion of lazy 
tongs, and is readily understood 
from the engraving. To the 
point of intersection of the grap­
pling arms is attached a cord, 
which passes through a loop on 
the swinging beam, and thence is 
led along down to a point beside 
the windlass. 

forward leg, which retains it until it is released ,by the hand. 
The rear caster fastened to this lever is therefore thrown into 
action, while the arms of the levers, Figs. 4 and 5, are forced 
down, causing the other two casters thereto attached to press 
on the floor and to act as fulcrums', so that the machine is 
raised fully half an inch, and may be easily moved from place 
to place. It will be noticed that the bar, Fig. 5, carrying the 
caster on the left, is made concave, so, that any oil, that may 
fall from the feeder or bearings, is caught and prevented from 
reaching the carpet. Th� treadles and the invention just de­
scribed may be easily applied to all forms of sewing machines 
new or old. 

These devices were patented through the Scientific Ameri­
can Patent Agency, the treadles under dates March 7, 1871, 

[NOVEMBER 30, 1 872 .  
national glory. " Confidently relying on the zeal and patriot­
ism ever displayed by our people in every national undertak­
ing, we pledge and prophesy that the centennial celebration 
will worthily show how greatness, wealth, and intelligence 
can be fostered by such institutions as those which have for 
100 years blessed the people of the United States." 

------------.� . • .. �.--------�--
A Huge Snow Plo,v. 

We see it stated that the Union Pacific Railroad is having 
built, at the shops in Omaha, a snow plow which, when fin­
ished, will be the largest and most'powerful in the world. It 
is rapidly approaching completion; and in a few days will be 
ready for business. The trucks on which it is built are very 
heavy and strong, and were cast especially for this plow. 

The platform on the trucks is 22 
feet long and 10 feet 6 inches 
wide, and is composed of solid 
oak timbers, 8 by 16 inches. 
These tim l:Jers are held ·together 
by 10 iron bolts it inches in di­
ameter, which run crosswise. 
This solid bed is fastened to 
the transom beams by 40 bolts, 
20 over each truck. The in­
clined slide, placed on the plat­
form, is 22 feet long, and slopes 
at an angle of 30 degrees, and 
is held firmly to the bed by 40 
bolts of an inch in diameter, 
and. is supported from behind 
by inclined posts 5 feet long, 8 
inches wide, and 16 inches 
thick. The entire length, from 
the rear of the platform end of 
the slide, is 32 feet. The slide 

To operate the device, the rope 
attached to the windlass is 
slacked until the beam, E, is in­
clined downward sufficiRntly to 
allow the tongs to grasp a quan­
tity of straw. By pulling on 
the cord attached to the grapple, 
the jaws are opened to . engage 
the material, and by slacking the 
line. the tongs close of their own 

• is to be ironed, and an immense 
pl,ow of the ordinary shape, 18 
feet long, 11 feet wide, and 5 
feet high, and covered with 
iron 3-16 of an inch thick, if! 
to be securely placed upon it. 
On the point of this plow there 
is to be an iron plate, steel 
pointed, 11 feet long and 4 feet 
wide. This plate, of course, 
runs across the track, and only 
1 inch above it. The rear of 
the platform will be boxed in, 
making a room twelve feet 
high, 11 !.eet wide and 10 feet 
long, for the purpose of keep. BAIRD'S HAY AND STRAW STACKING APPARATUS. ing the snow out. It will be 

May 9, 1871, and Sept. 12, 1871, and the casters Oct. 17, 1871, furnished with a door, so that, if necessary, it can be loaded 
by Mr. G. K. Proctor. They are now manufactured by the Sa- with iron. 

weight and firmly hold. The windlass is then revolved and 
the beam elevated to the proper distance, when the whole ap­
paratus is turned on its pivot until in position to drop its 
load on the stack. The cord attached to the tongs is then 
pulled, causing the jaws to open and the straw to fall out. 
The machine is represented at this stage in our illustration­
theligure at the foot of the upright being in the act of draw­
ing tlie cord. 

The principal advantages of this invention are the econo­
my of labor and time which it must cause, and also the sim­
plicity of its parts. It can readily be made by any farmer, 
with the assistance of an ordinary smith in the construction 
of the metal portions. It is not heavy or unwieldy to man­
Ilge, and can be easily carried upon the shoulders of two men. 

Patented through the Scientific American Patent Agency, 
September 24, 1872. For further information address the 
inventor, Mr. D. W. Baird, Lebanon, Tenn. 

-------... � .. � . .. ---------
SEWING MACHINE TREADLE AND :OASTERS. 

Our engravings represent an improved form of treadle and 
also an ingenious mechanical combina-
1Iion of levers, whereby the sewing mao . 
chine may be lifted on or off its casters 
at pleasure. From Figs. 1 and 2 the �rrangement of the treadles is readily 
understood. There is necessarily an al. 
ternate motion, the cranks being on a 
quarter turn similar to those of a loco. 
motive. The dead center is thus avoid­
ed, and the machine can be entirely con­
trolled by the feet, which, acting sepa­
rately, have a much more natural and 
less tiresome motion than usual. 

Fij.l 

lem Shade Roller Manufacturing Company, of  Salem, Mass. , The monster will weigh fifty tuns, and will be operated by 
John 0. Osgood, agent, to whom further inquiries may be ad- three of the heaviest engines on the road. The cost will be 
dressed. ' over $5,QOO. ,The design �_a� gDtlen .up.by Mr. G. E. Stevens, 

-------......... .. superintendent of the car and building department, and Mr. 
The National Jubilee. J. H. Congden, general master mechanic of the road, who 

The one hundredth anniversary of American Independence must have made it a study since last winter. There will be 
is to be celebrated at Philadelphia, Pa. , July 4th, 1876, in a be- but very few snow drifts that this plow won't clean out ; 
coming manner. One grand feature of the occasion will be . but if it ever jumps the track, it will be a pretty hard job to 
the general exhibition of the products of American Industry. get it on again. 

The Centennial Commission has issued an address to the . ........ -------
people of the United States; signed by President Joseph R. New Submarine Telegraph Cable. 

Hawley, for sub�criptions to the fund of ten millions of dol- Telegraph cable works have been erected on the Pacific 
lars required to make the Centennial lIuch a success as the coast, at San Francisco, and the Electrical Construction Com­
patriotism and pride of every American demand. The pany have completed the first section of their first job, to 
Commission looks to the unfailing patriotism of the people \ wit, a cable for the British Columbian Government. It is in­
of every section to see that each contributes its share of the tended to be submerged under Rosario straits, t

.

o connect Van­
benefits of an enterprise in which all are so deeply interested.- couver's Island, at Victoria, with the continent. 
It would further earnestly' urge the formation in each State The cabl\! is 35,000 feet in length, and weighs about 30,000 

pounds. The conductor is composed of seven 
No. 20 copper wires of 97 per cent fineness. 
The dielelectric consists of two coats of pure 
gutta percha 1i\ of an inch in diameter, with 
intermediate coatings of Chatterton's com· 
pound. The gutta percha coil is served with 
two coats of machine banding, well tarred, and 
covered with a protecting armor of No. 9 gal­
vanized iron wires, laid on spirally. Electric­
ally tested, the resistance of the conductor is 
eight ohms, or B A units, per knot, and the 
resistance of the dielectric or insulating medi­
um, 443,000,000 ohms per knot. The company 
has an order on hand to manufacture another 
cable 30,000 feet long, for the Puget Sound 
Telegraph Company, to establish a connection 
between Seattle and Port Townsend. 

Figs. 3, 4, and 5 represent the various 
portions of the device for actuating the 
casters, which, in Figs, 1 and 2, are 
shown respectively out of and in action. 
The lever (Fig. 3) is attached to the 
rear right hand leg of the machine, its 
forward end terminating in a foot plate. 
Fig. 4· is affixed to the corresponding 
forward leg, the arra of the lever being 
inwards, connecting with and moved by 
the foot lever, Fig. 3. Fig. 5 extends 
across the machine under the treadles. 
On its right hand end are an arm and pin, 
which pin enters the slot shown ill. the 
foot lever. A caster is attached to its 
left hand extremity by means of a short 
arm. SEWING MACHINE TREADLE AND CASTERS. 

A PATENT called the " Electro Magnetic 
Motor " has, it is said, lately been tried on 
board the yacht Miranda, in the Birkenhead . 
Great Float, and for the moment the result is 
of that nature which enables the inventors to 
state that at full power the motor made 1 ,400 
to 1,500 revolutions per minute, while not 
connected with the screw. The yacht was 
worked for about five minutes, but before she 
could be brought up she had torn all the fast­
enings away from the great vibrator. The 
fact is, remarks the London Daily New8, that 

the motor was twice too powerful for the yacht, and there 
is no doubt that it will take some time to bring the new 
invention into general u�. 

In Fig. 1, the device being out of action, the foot lever is 
;raised, the casters are consequently clear of the Hoor, and 
the ma'ibine rests firmly- on its legs. In F.ig. 2 the foot lever 
has 'bien l'ushell crown and is caught under the catch on the 

and Territory of Centennial organizations which shall in time 
see that county associations are formed, so that when the 
nations are gathered together in 1876, eaeh Commonwealth 
can view with pride the contributions she has made to the We have not a doubt as to the latter. 
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THE VIENNA EXPOSITION. 

We have had occasion of late to present to our readers a 
variety of evidence, showing that if the American inventor 
were to go to the trouble of exhibiting new improvements 
at the coming Exhibition, as desired by the Austrian officials, 
he wouid be simply a carrier of novel patterns to Vienna for 
Austrians to copy, for which they would make no acknow­
ledg-ment and give him no compensation. 

We have shown how fully the laws of the United States 
protect and encourage Austrian inventors when they come 
here for patents, and we have urged upon the Austrian gov­
ernment the propriety of simple reciprocity. 

We have shown that American inventors could not be ex­
pected to take an active intere�t in the Exposition until the 
obnoxious Austrian laws are modified ; and, until the change 
has been accomplished, we have urged that Congress ought 
to refuse to grant appropriations in furtherance of the Ex­
position undertaking. We have further indicated that there 
is no necessity for the office of United States Commissioner, 

-�ted by a host of subordinate officials ; tha.t Ameri­
can exhibitors, if they believe they can profit by forwa;ding 
their goods to Vienna, will need no solicitation from govern­
ment employees to induce them to look after their own in­
terest&� .nor should they require national assistance in pursu­
ing their ends of private gain ; and finally, that any setting 
aside of the public funds, to pay office-holders for services 
of no greater value or utility than pleasure trips to Europe, 
would be both unadvisable and impolitic. Such is about 
the substance of our hitherto expressed opinions, in answer 
to which the United States Commissioner, General T. B. 
Van Buren, sends the letter printed in another column. 

Our correspondent does us an injustice in supposing that 
we would descend to personalities or couple the official acts 
with the private character of a gentleman, whose ability and 
patriotism we would not impugn, !tnd to whose eloquent 
and forcible addresses we have listened with great pleasure 
and approval during the late campaign. 

There are certain assertions in his letter, however, which 
seem to require comment at our hands. We are there stig­
matized as a " show " paper, and as an illustration, refer­
ence is made to a large and handsome engraving of an im.­
proved loom, displayed on the first page of a recent issue of 
the SCIENTIFIC AMERICAN, of which ninety thousand 
copies have been printed. We admit that we are a " show" 
paper, and as such we take pride in presenting such fine il­
lustrations as the one referred to. We know of no better 
means. of laying before the public the best products of the 
national inventive genius, and we but perform a duty when 
we publish the same in the most attractive and complete 
manner. But the Commissioner is somewhat unfortunate 
in the selection of this particular device as evidence of our 
being a " show " paper. It happens that the loom is of re­
markable and exceptional excellence and ingenuity, and has 
accordingly been patented in the United States and in some 
parts of Europe, but not in Austria. Americans avoid that 
country, because they can get no proper protection for their 
invention@. If the Austrian laws only offered suitable pro­
tection, doubtless the inventor of the large and splendid 
loom, to which the Commissioner alludes, would have made 
haste to apply for space at the Exposition ; and we are free 
to say that the presence of that remarkable machine in the 
Vienna " show " would form a more novel and attractive 
feature, in the display of textile machinery, than anything of 
the kind that is likely to be there presented. 

As the " especial champion " of inventors, a title in which 
we confess a pride, and which it is our aim to deserve, We 
consider that we advocate the cause of the entire country, 
and believG it to be to General Van Buren's directpersonal in. 
terest, as well as that of ·every other American citizen, that the 
rights of 011l' inventors be fostered, sustained and defended. 

Special stress is laid upon a trade mark treaty, with which 
the Commissioner had nothing to do, and which is of little 
importance compared with the interests of American inven­
tors, still open to infringement and piracy by the Austrians. 

In a widely distributed ci1'cular, issued from General Van 
Buren's office, we find the following remarkable statement : 

" The Austrian government is exceedingly desirous that 
the United States shall be well represented, and makes extra­
ordinary concessions to American manufacturers. The Aus­
trian patent law is practically abrogated for the six months of 
the exhibition and two months following, and inventors are 
protected, by a special ordinance, against piracy of their 
inventions ."  Is there not a slight discrepancy between the 
intimation now made to us that a treaty may at some future 
time be concluded, and the direct assertion to the public in 
the above circular, that the objects of such treaty are now 
absolutely accomplished ? 

'\Vould it not be well for the Commission to seud out 
a new circular to manufacturers, showing that the pre­
vious circular of the Commissioner is incorrect ; that the 
Austrians have not granted any " extraordinary conces­
sions ; "  that the Austrian law has IJot been " practically ab­
rogated," and that all that has been done in the premises, as 
the result of the zealous labors of the Commissioner on that 
point, consists, as he now states, in the sending of a draft of a 
proposed treaty from 51 Chambers street, New York. to the 
city of Washington ? 

The question of personal remuneration, General Van Buren 
places in a rather singular light. He states that he entered 
upon his duties, very well knowing there was no salary at­
tached thereto, and actuated by a laudable motive to render 
service to his country. In the very next sentence he forgets 
his patriotic desires, and says he cannot, and insinuates will 
not, continu.e his functions at his own expense. Why did 
he undertake them ? Moreover, he says that he has no 
claim for past services, and wants compensation for the fu­
ture. But he has already boasted that a large number of 
articles for exhibition have been entered. Now, surely, it 
will not require a very extensive assortment of machines to 
fill thirteen thousand feet of floor space, and consequently 
the Commissioner's labors must be nearly completed. 
Therefore, having given a fair amount of time and trouble to 
his duties, why does he not, as he says he is willing to do, 
resign ? We presume there are other gentlemen of leisure 
and means, and possibly of equal ability, who will accept the 
position. Why, we further ask, does our' correspondent now 
appoint sixty-five asssistants to perform work which he was 
able to prosecute zealously, even when otherwise occupied in 
laborious political duties ? Why seek to induce Congress to 
appropriate a large sum to pay a number of men for doing 
nothing, except making pleasure trips to Europe ? 

The word " show," and the insinuation that the Exposi­
tion is a grand advertisement, seems to wound our corre­
spondent's sensibilities. " Show" is a plain Saxon term,and is 
synonymous with the high sounding " Exposition,"  while, 
as to the ad verti i . 

sloner to the following paragraph from a recent oration by 
Professor Barnard : " Since extensive advertising is admit­
ted to be an essential condition to every industrial success, 
what possible expedient can be conceived better adapted to 
create expeditiously a demand, for any article having in it 
merit enough to recommend itself, than that of placing it be­
fore the world in a great international exposition ? "  

Since the above was written, we observe, by the daily 
papers, that Mr. Van Buren has made his appearance in 
Washington to advocate the appropriation of half a million of 
dollars for the expenses of himself and others to go to the 
Vienna show. In his remarks before some of the teachers of 
the District, he said that the Austrian Director of the Ex­
position, Baron Schwartz, had written several letters to him, 
urgently asking that models of American school buildings 
and apparatus might be sent to Vienna. But Mr. Van Buren 
intimated tkat, out of the proposed five hundred thousand 
dollars) only a small portion could be allotted for such pur­
poses. We have no doubt of the latter fact. The most of the 
money will b@ required to pay for the European pleasure 
travels and hotel bills of the Commissioner and his super­
abundant retinue of assistants. 

------------.� .• � . .. -------------
THE NOSE STRAIGHTENE R. 

Among the recent triumphs of mind over matter is the 
invention of a device for straightening crooked noses. We 
are not advised as to whether it will reduce the pug nose to 
the more elongated form, impart the stylish Grecian bend to 
vulgar noses, or transform the common-place idiotic nose into 
it thing of b{)auty, which is a joy forever. But we presume 
it will, for the patentee says so. Here is his advertisement, 
which we find in a London paper : 

NOSE MACHINE.-This is a successful contrivance which, 
aRplled to the nose for an hour dally. so directs the soft cartilage of 

;;'�i��n.hio�e6����;��:������ ilM%�is� �W:� ¥i.\\'ggfJ; l�����.top��: phlet, 2 stamps..:... ___________ . _ ....... � • •• ____________ _ 
REMARKABLE STUPIDITY. 

Through the courtesy of the Board of Management of the 
recent Fair of the American Institute, we have been forward­
ed a copy of a very singular circular lately submitted to that 
body. It consists in a petition, and begins by reciting the 
trite fact of the value of the compound marine engine, then 
goes on to state that the opinion of English engineers re­
garding the same is not conclusive, ingenuously remarks that 
if our merchant navy had the best engines it could compete 
with established rivals, and concludes with the ' rellJ.arkable 
request that tests be initiated in the machinery department of 
the Fair to determine the advantages of the eompound sys­
tem. The document bears the signatures of such firms as 
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Williams & Guion, Pacific Mail Steamship Company, Spofford 
Brothers, Wm. K. Garrison, Murray, Ferris & Co. , C. H-' 
Mallory & Co. , Atlantic Mail Steamship Co. , H. B. Cromwell 
& Co. , and others. 

The only words which seem applicable to this astonishing 
composition are ignorance aud effrontery. That men high 
in the mercantile world should not be posted in the fact that, 
for several years back, every new steamer that has beEn 
added to the foreign lines plying between this city and Euro 

. 

pean ports has been provided with compound engines, has 
proved the same advantageous above all others, and has made 
equal speed with half the former consumption of fuel, is 
simply amazing. The logs of these vessels are open to their 
inspection, and if to this excellent evidence we add the long­
since expressed opinions of not only the best European, but 
the first American, engineers, that the compound engine is by 
far the best machine extant for marine purposes, we should 
like to be informed what better proof these modern Rip Van 
Winkles require. 

Were it not for the gratuitous slur upon 'the whole engi­
neering profession, the concluding request would be actually 
funny. Here is a body of well known citizens, and among 
them the publishers of a scientific periodical, who at least 
ought to know better, deliberately asking the American In­
stitute to require its judges to undertake experiments which 
are to be " of the highest value. " Can anything, we ask, be 
more absurd ? Do we understand that these gentlemen be­
lieve that the Institute, of all societies, through the medium 
pf three civilian judges, presumably not the best talent the 
country can afford, backed by a mixed board of managers, 
the majority of whom know little or nothing on the subject, 
can give an opinion worthy of a moment's serious c(lnsidera­
tion, and above all of being placed superior to that of the best 
English and American scientific and mechanical authorities ? 

Were it not for the fact that this petition has been pub. 
lished and made the subject of comment by the daily press, 
we should pass it by in silence as an inconsidered emanation 
signed by men who were ignorant of the views it expressed ; 
but as it has been given to the public, it is as well that its re­
markable contents and purport be understood. 

. .• � . .. -------------
THE HORSE DISEASE. 

The epizootic still prevails in many places throughout the 
country, occasionil\g great inconvenience in the transaction of 
business, and throwing many laboring persons out of employ­
ment. In this city the distemper has abated ; but a new 
form of disease has set in, having the character of dropsy. 
It has been attended with fatal results in many cases. 

In respect to the epizootic, the experience here was that the 
more quiet the animals could be kept, until their health and 
strength were fully restored, the better. In lllany instances, 
where horses were used contrary to medical advice, bad re ­
sults followed. Commodore Vanderbilt has lost a twenty 
thousand dollar horse-Mountain Boy. The animal was so 
well that the Commodore drove him out. But immediately 
on returnin , the horsli i ie of neu onia-. 

Dr. J . .  Woodward, of the United States Army, Washing­
ton, has made a careful microscopic examination of the 
organic forms derived from the air of stables, in that city, in 
which numbers of epizootic horsBll are kept. He was unable 
to detect the presence of any germs other than those ordinlt­
rily encountered. Examination of the mucous discharge 
from the nostrils of the sick horses gave the same result. 
'fhe popular belief that the sickness is due to the presence of 
certain spores of fungi, floating in the air, is not regarded as 
correct by Dr. Woodward and other microscopists. 

------------.� .. �-----------
OXYlIYDRIC ILLUMINATION. 

We have before alluded to the introduction of the oxyhy­
drogen light in this city, and the endeavors which are being 
made to supplant by it the ordinary gas now in use. In this 
connection the French Bulletin du MU8ee publishes a report 
of Mr. Felix Le Blanc, of Paris, based upon experiments 
made in that city and in Brussels, upon ' the gas of the 
Societg Te88ie du Motay, which is the same as that made by 
the New York Oxygen Gas Company. A flame of common il­
luminating gas is fed with a certain quantity of oxygen, by 
means of special burners delivering the common gas at the 
circumference, while the oxyg,en passes through the axis. 
The two gases, passing through distinct tubes, mix at the 
extremity of the burner. 

The following is a brief resuzne of the conclusions of Mr. 
Le Blanc, based on experiments made along one side of the 
Boulevards des Italiens and des Capucines, in Paris. He 
says : First : This illuminlttion would not be possible over 
any extended surface with the gas used. Neither is the method 
economical, as it is notably more expensive than a quantity 
of ordinary gas giving Gqual light. The system should not 
be recommended for the lighting of public streets. Second : 
The assertions made by the society are not substantiated. 
It is inexact to say that, in the oxyhydric system, the com­
bustion by the oxygen would be complete. It would require 
much more oxygen than could be consumed with effect, while 
the light would be greatly weakened. Third : If the ordinary 
gas be enriched by volatile hydro?arburetted vapors, previous 
to mixing it with oxygen, it will be necessary to surmount 
many difficulties in carburetting systems already well 
studied. The report goes on to give other reasons of the 
same tenor against the use of the gas, and finally considers 
its hygienic effect. M. Le Blanc says that without doubt 
such a means of illumination does not impoverish the air 
within circumscribed limit/! so rapidly of its oxygen as does 
ordinary gas. But to ensure complete combustion, the flame 
require� much more oxygen than is supplied, and conse· 
quently the light is much enfeebled ; so that for this reasen, 
he considers the healthfulness of the system to be by no 
means as great as is claimed. For uses in hospitals,ordinary 
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gas with a good system ' of ventilation is preferred, on ac- I and filled to within half an inch of the top with fine earth or 
count of the unfavorable influences which might be exerted vegetable mold. The cylinders were then placed erect in a 
by a more than normal proportion of oxygen in the air. For covered tin box in such a manner that the lower ends dipped 
metallurgical operations, this gas remains yet to be proved into water contained in the box, while the whole of the cyl­
superior to air. inder, except the top, was kept in the dark. Warmth was 

In spite of Mr. Le Blanc's unfavorable opinions, so far as was supplied by the external temperature, varying from 70' 
we can judge from the results obtained by the use of oxy- to 800 F. , and the supply of moisture WitS retained uniform. 
hydrogen gas in N ew York, the system seems excellently One box containing five cylinders was kept in a dark closet, 
suited for a variety of purposes. In one of our largest and another, exactly similar, placed in a window where the 
squares (Madison), a number of burners have been placed, direct rays of the sun fell upon it five or six hours per day. 
which illuminate brilliantly a remarkably extended area, Similar means were provided for determining the growth of  
completely paling all other lights. The expense of  the ays- the plants during night and day. One seed in  each set failed 
tem is its greatest drawback for street lig'hting, though it i� to germinate. From the results obtained by the experi­
excellently adopted therefor. For the illumination of large ments, Dr. Draper arranges tables which give the following 
buildings, however, we consider it unsurpassed. In the im- conclusions : In the seedlings grown in the dark, the time 
mense hall of the American Institute, in this city, this with which the structures were evolved in each plant is uni­
method has been employed during the recent fair ; the form-about the 17th day. Six periods of evolution are in­
quantity of light given far exceeded that of the twelve hun- dicated, uniform in each plant, notwithstanding the difference 
dred burners of common gas ordinarily used, while the air in the weight of the seeds. In the first period, the growth 
in the building was noticeably purer and less oppressive. consists of the formation, close to the stem, of two partially 
The cheerful effect of the illumination in rendering objects developed pale yellow leaves ; in the second, the leaves are 
clearer to the vision, and also in causing colors to appear in larger ; in the third, a lateral stem projects, bearing two more 
greater brilliancy, closely resembled sunlight. The whiteness leaves, between which is a tendril ; in the fourth, the twig 
o f  the light greatly added to the beauty of the scene pre- and tendril elongate ; in the fifth, the tendril bifurcates ; 
sented by the profusion of tastefully arranged articles in the and in the sixth, it trifurcates. Stems, leaves, twigs, and ten­
exhibition, and formed a marked contrast to the murky yel- drils are therefore evolved by the force pre-existing in the 
low glare diffused by common gas. Double pipes were laid germ without the assistance of light. In the case of the 
throughout the whole edifice, one serving the street gas and seedlings grown in the light, the leaves and tendrils were 
the other containing the oxygen, both having their outlet at many times larger and of a brighter green color, but the 
sing'le burners. The American Institute deserves the highest light developed no new structure. The average weight of 
commendation for the admirable way in which it has thus dry plant and the proportion of root to total weight of plant 
proved the vaiue and utility of this new system, though op- was nearly identical. It was also found that, in the pot in 
posed in its introduction by serious obstacles. The oxygen which the peas were grown in the dark as well as those in 
had to be transported a long distance across the city from the the light, the soil was so poisoned by the roots that a 
works of the company manufacturing it, compressed in cyl- second crop failed to sprout, thus affordiug another proof that 
inders, which were placed in position and connected with the the processes in the plants must have been similar. 

[NOVEMBER 3°, 1 1 872. 
Shoeing Oxen Cor Pavements. 

In regard to the matter of shoeing oxen so that they can 
work on pavements, Mr. P. P. Sibley writes to the Boston 
Journal as followil : 

" As I have worked twenty-four years at blacksmithing, 
and claim to be master of my trade, I will give my opinion 
in regard to shoeing. In the first place, turn the shoe as us­
ual, only a little thicker at the toe, then weld together at the 
toe, and put a calk on the toe about an inch long and one 
quarter inch high ; heel calk the same. In setting, care should 
be taken to keep each claw in its natural position, that is, 
spreading them as the ox would usually stand, and also fit 
the shoe well. Put silt nails in each half of the shoe. I 
have always used the Vulcan No. 6 nail. I have shod cattle 
in this way that were driven through a river twenty times a 
day, and did not lose a shoe for weeks, when if shod the 
common way they would soon become lame." , 

------------•• H • • � • •• ----------__ 
A Ne", Steamer. 

The Victoria is the name of a new and splendid steamer, 
lately arrived at New York on her first voyage from Liver­
pool. Her burthen is 3,600 tuns. She was built on the Clyde by 
Messrs. Alexander Stevens and Sons, her length being 380 feet, 
breadth of beam 42 feet, depth of hold 30 feet, and having 
engines, two in number, of the compound vertical direct act­
ing principle. The cylinders 'of these are 108 inches low 
pressure and 60 inches high pressure, with a stroke of four 
feet. Steam is supplied from six tubular boilers, with super­
heaters for each. The propeller is 18 feet in diameter and 20 
feet pitch. Then there are smaller engines for pumping and 
deck purposes, weighing anchors, loading and unloading car­
goes. Fire engines are all over the ship, and the forward 
part of the deck is so constructed that the seamen, in the 
worst of weather, may not suffer from exposure in their duty. 

----------__ •• H •• � • •• ----------__ 
PATENT DECISION. 

The Supreme Court of the United States in the suit of 
Wells 'VB. Gill, Hat Body Machine, has sustained the Wells 
patent. One of the allegations was that the Commissioner of 
Patents had, in the reissue of the Wells patent, granted 
claims for subject matter not contained in the original patent. 
The Court refused to go behind the Commissioner's action. 

------------4.� .• � . •• ----------__ 
PROFESSOR JAMES HADLEY. 

pipes, and yet a constant and efficient supply was uniformly From careful observation, the author concludes that the act 
maintained. There is little doubt that for interior illumina- of growth or evolution of structure is independent of light, 
tion this gas' will be extremely beneficial, both as affording and that the manner of growth during the day is similar to 
an increased supply of oxygen and not impoverishing or that at night. He says that the whole history of the plant, 
vitiating the air, but actually rendering it purer, while the from the time the seed is planted to its death, is a continuous 
clear white light is far less hurtful to the eyes than the yel- story of oxidation, except when sunlight is falling on the 
low and heated rays emitted by the ordinary street gas flame. leaves. The seed is put in the ground and, during germina- This learned and distinguished linguist died at New Haven, tion oxygen is absorbed and carbonic acid exhaled. If kept -------.. � . • � . .. --------

Conn. , November 14, 1872, in the 52nd year of his age. He in the dark, only carbonic acid is exhaled, oxygen never ; and OUR CONCRETE DOC:K;S. 
The work of constructing the new docks in N ew York is 

proceeding. The foundations, up to the surface of the water, 
are to be of concrete, made in blocks of from 50 to 75 tuns 
weight each. The composition consists of seven parts broken 
stone, three parts sand and one part of Portland cement. The 
concrete is cast in wooden boxes of the desired form and size, 
a central aperture being made in the block. ' After setting 
for a ,few days the boards are removed, leaving a block hav­
ing a hard and comparatively smooth surface. The block is 
cast with central grooves for the introduction of the lifting 
chains, and after the block5 are placed one upon the other, 
the grooves are filled with cement, which adds to the strength 
of the entire structure. From the surface of the water np, 
granite blocks are to be used. 

AIR GAS LIGHT IN ENGLAND. 

The " Air Gas Light Co. ,  Limited " is the title of a new 
bubble in the speculative share line, now extensively puffed 
in the London papers and said to be having success. Several 
prominent names are connected with the scheme. The air 
gas is made by passing air through a suitable hydrocarbon 
liquid, such as naphtha. This method, as our readers know, 
has for years been in common use in this country. But in 
England the plan is, practically, almost unknown, and the 
" Air Gas Light Co. , Limited, " are astonishing the natives 
with the light, and are also unloading their stock shares as 
fast as they can find purchasers simple enough to buy. The 
air gas " epizootic " had a good run in this country ; but 
speculation therein ceased a long time ago. A reasonable, 
steady and extensive branch of industry is now carried on, 
in this line, all over the country. For country dwellings, 
s tores and churches, the air gas furnishes excellent illumina­
tion at a small cost. 

-------------� . �----------
THE GROWTH OR EVOLUTION OF 

SEEDLINGS. 
STRUOTURE IN 

Professor John C. Draper has recently published a pam­
phlet under the above title, showing from experiments made 
that in plants, as in animals, growth as applied to evolution of 
structure or organization of material provided is inseparably 
connected with oxidation. Regarding the lower organisms as 
fungi, the uniform testimony is that these plants at all times 
expire carbonic acid, while it is chiefly in the higher plants 
and especially those that contain chlorophyll or green coloring 
matter, that carbonic acid is absorbed and oxygen exhaled. 
Regarding these pbllts, it is stated that they exhale oxygen 
in the light and carbonic acid in the dark. This change, Dr. 
Draper considers, arises from the fact that two essentially 
different operations, have been confounded, namely : the 
actual growth or evolution of structures in the plant and the 
decomposition of carbonic acid by the leaves under the in­
fluence of light, to provide the germ or other materials that 
are to be organized ; and he proposes to show that, by 
adopting this proposition of two distinct operations in the 
higher plants, all the apparent discrepancies regarding the 
growth of thege plants are eltplained, 

Two series of experiments were arranged, in which growth 
in the dark might be studied and compared with similar 
growth in the light. Peas were selected as the objects of 
trial, and each seedling was planted in a glass cylinder one 
inch in diameter by six inches long, loosely closed by a cork 

the plant not only grows, but all visible structures, except occupied the professorship of Greek at Yale College, was 
President of the Oriental Society, and enjoyed a worldwide flowers, are formed in a rudimentary condition. In the light, reputation as a master of languages. the growth during the night time is attended by the evolu- • ••• .-..------

tion of carbonic acid, while during the day time the bark of The EpizootiC among Deer. 

the stem and branches is throwing off carbonic acid. When We learn from our Western exchanges that the dreadful 
flowers and seeds form, the evolution of carbonic acid attend- horse disease, the " epizootic," has now taken effect upon the 
ing this highest act of which the plant is capable is often wild deer, and is likely to diminish our supplies of . venison 
greater than that produced at any time by animals. The and skins. Many deer are found dead in the woods. No 
final conclusion is that all living things, whether plants or ani- deer is ahot now, and when one is found dead the skin is re­
mals, absorb oxygen and evolve carbonic acid or some other moved to be made into leather. The horses used in the 
oxidized substances, as an essential condition of the evolu- woods are all sick, and the men treat them to hemlock fumi-
tion of their structure. I gations and sweats, with good results. 

.. .. . . 
PROGRESS) OF AMERICAN IRON INDUSTRY. 

The iron business in the United States has never been in so 
flourishing a condition as at the present day. In Pennsylvania 
more iron is now being produced than by all the combined 
furnaces of England and the Continent of Europe, and yet the 
demand is far greater than the supply. A correspondent of 
the New York Time8 states that in the valleys of Eastern 
Pennsylvania there averages a furnace for every five miles, 
and still millions of dollars are being invested in further ex­
tension and development of the iron industry. All the iron 
masters are reaping golden harvests. Pig iron can be pro­
duced at an average first cost of from $13 to. $17 per tun, ac­
cording to location and conveniences at hand. A clear profit 
of from $35 to $45 per tun is made, and when the produce 
ranges from one to two hundred tuns per day, the aggregate 
gain of a day's business can be readily calculated. This 
very encouraging state of affairs is considered to be due in 
part to the fact of the country being thrown upon its own 
resources, England having discontinued shipping pig metal 
hither altogether, because under the present state of the 
market in Europe she cannot afford to do so. In the cheap 
times of the Kingdom, ore was plentiful and labor was to be 
had at very little cost. Now the mines are old and well 
worn ; native ore is rare and labor at advanced rates, so that 
Spanish ore is imported, which, by the time it reaches Eng­
lish furnaces and is smelted by English labor, is advanced 
fully 100 per cent over the first cost of produce. One of the 
most prominent operators in Pennsylvania publishes the in­
formation that for the first time in the history of this coun­
try, America has shipped iron to England with advantage: 

Our supply of ore is unlimited. In nearly every State 
new veins are being developed, and in almO!!t every case an 
accompanying discovery of coal is announced. The track of 
furnaces will eventually find its'�ay to Western Virginia, 
thence to Texas, and in time we may look to the Territories 
of the great West for our valuable pig metal. This year's 
produce of iron, there is every reason to believe, will eltceed 
that of last year by fully a million tuns, and if the produc­
ing capacities continue in like proportion with the present 
increase, the following years will swell the figure by two or 
three millions more. _ .... -

IN Georgia, the picking of the cotton crop is rapidly going 
forward, and if the weather continues as fine as it now is, 
the wh,5>le of it will be gathered by the 15th or 20th of N ovem­
ber. Two thirds have already been gathered, ginned, baled, 
and are either on the. road to market or already. there. So it 
seems that the caterpillars have not taken all of the crop. 

• • • 11 • 
NEW STEAM LAUNCH.-A trial of a steam launch, built 

for the government of Costa Rica by Messrs. Yarrow and Hed­
ley, of Poplar, England, recently took place on the Thames. 
This little .teamer is 43 feet in length, and the chief feature 
of its construction is that it is built in three entire sections, so 
as to enable it to be thoroughly tested under steam in Eng­
land, and can be afterwards divided into three separate pieces 
for shipment, each section being of such a size as to enable 
it to be lowered down a vessel's hatchway. At the joints 
there are double bulkheads, rendering each section buoyant 
in itself. This method of construction avoids the necessity 
of obtaining skilled labor to put the launch together and set 
to work on arrival at its destination, thereby rendering the 
introduction of these useful little steamers possible in many 
foreign parts otherwise impracticable. The launch in ques­
tion maintained easily a speed of ten miles an hour on a con­
sumption of half a hundredweight of coal. 

e . • . • 
The Boston Flre---Ne",spaper and Magazine 

Oftlces Burned out. 

The following is the list of the newspapers, magazines, etc. , 
which were located in the burned district :-American Home8, 
monthly, 51 Water ; American Painter, weekly, 58 Congress ; 
American Railway Times, weekly, 66 Federal ; .American Un­
ion, weekly, 63 Congress ; BaUou'8 Monthly Magazine, 63 Con­
gress ; Banner of Light, weekly, 158 Washington street ; Bos­
ton .Almanac and Business Directory, and the Boston Directory, 
47 Congress ;  Oabinet Maker, weekly, 50 Congress ;  Ohris­
tian Monthly, 19 Lindall ; Freemason's Monthly Magazine, 
51 Water : Glea80n'8 Home Oircle and Gleasol1/8 Monthly Oom­
panion, 42 Summer ; Harne88 and OO/rriage Journal, weekly, 
40 Pearl ; B08ton Journal of Ohemi8try, monthly, 150 Congress ; 
Little Ohristian Monthly, 19 Lindall ; Monthly NO'VeUette, 63 
Congress ;  New England P08tal Record, 40 Liberty square ; 
Saturday Evening Gazette, weekly, 37 Congress ; Pilot, weekly, 
19 Franklin ; Slwe and Leather Record, weekly, 40 Pearl ; 
Shoe and Leather Reporter, weekly, 40 Peari ; Shoe and 
Leather Trade8 Journal, weekly, 3 High ; Sierra Maga­
zine, monthly, 100 Pearl ; Temperance press, weekly, 46 
Congress ;  'Tranacript, daily, 150 Washington ;  Yankee Blade, 
40 Liberty . square ; Waverly Magazine, 50 Lindall ; Journal 
of Applied Oltemi8try, monthly, 40 Pearl. 

.. , e. · 
B. F. Chandler, C. E. , of United States Navy Yard, Ports­

mouth, N. H. , writes us that the large cotton mill in that 
place is lighted with gas made {rom paraffin, which proves 
to be far preferable and 50 per cent cheaper than coal. 

------------•• H ••• �.----�------
A SCIENCE teaches us to know ; an art to do.. In, IU'tt \�� 

is a means \ in science, i.t ill 1;l\� Qu,cl, 
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NOVEMBER 30, 1 872.] 
BCIElI'TIFIC AlI'D PRACTICAL IlI'FOB.l[ATIOll'. 

INOCULATION WITH DEAD BLOOD. 

It is well khown that surgeons are often seriously injured 
by accidentally cutting themselves with instruments that 
have been recently used for dissecting purposes. The 
wounded part swells, and mortification often ensues, necessi­
tating amputation and sometilnes causing death. In order 
to determine the poisonous properties of this putrid blood, 
M. Davaine communicates to Lea Mondea the result of seve­
ral experiments made upon rabbits. The liquid used was 
the blood of an ox that had been ten days slaughtered. This, 
by subcutaneous injection, he administered to his subjects in 
varying quantities, obtaining by successive dilutions with 
water the most infinitesimal attenuations. Killing one ani­
mal he would take its infected blood and force the same into 
the �eins of another, and so on until he reached what he 
terms the twenty -fifth generation. . On this last experiment 
he says : " Four rabbits received respectively one trillionth, 
one ten· trillionth, one hundred-trillionth, and one quadril­
lionth of a drop of blood from a rabbit belonging to the pre­
ceding generation that had died from . the effects of a one 
trillionth dose. Of the four, but one animal died-that 
which received the one ten-trillionth. It appears, then, that 
the limit of the transmissibility of the poison in the rabbit 
reaches the one trillionth part of a drop of decayed (8epti'lue) 
blood. "  

INDEPENDENT C AB  WHEELS. 

In the Polytechnic Exhibition of Moscow is now exhibited 
a new method of arranging the axletrees of railroad cars or 
other vehicles, in order to facilitate the passage around 
curves of very short radius. The axle is cut in the middle 
and the two portions are reunited by means of a long metal· 
lic sleeve. The extremities of the axle consist of a pivot 
and socket, so that their only point of contact is directly in 
the center of their junction. Shoulders or flanges are ar­
ranged which retain the halves within the sleeve. The two 
portions of the axle are thus allowed to work at different 
velocities, by which it is believed that the successive shocks 
occasioned by the sliding of the wheels on the rails in round­
ing short curves will be avoided. This system is being ap­
plied to a tramway between Petrofsky Park and the gardens 
ot the exposition, on which there are curves of from SO to 50 
meters radius. 

The invention is very old and has long been known in this 
country. One of the most approved examples is the " Doty­
Miltimore Compound Car.axle," which is now used on seve­
ral of our railroads. It is stated that 104 patents have al­
ready been granted in this country upon car axles and wheels 
having the above idea in view, to wit, making car wheels to 
run independently. 

Jamnfit .!mtritIlU. 
Pacts for the Ladies.-Mrs. O. Pierce, Boston, :MaBB;, has used her 

Wheeler /I; Wilson Lock·Stltch Machine since l859, without repairs, earning 
from '12 to ,15 a week, making men's clothing. See the new Improveme.nts 
and Woods' Lock·Stltch Ripper. 

TM Cl/,arg�for InBertion under UdB Aead iB 0n8 Dollar a UM. IftM NoUce. 
euua Jibur Unu. 0n8 Dollar ana a Halfp� LiM will be _ged. 

Diamond Carbon, of all sizes and shapes, furnished for drilling 
rock, sawing stone, and turning emery wheels or other hard snbstances ; 
also Glazier's Diamonds, by John Dickinson, 64 Nassau St., New York. 

Wanted-To purchase good Second Hand Wood and Iron 
Lathes. Address Louden Mf'g Works, Fal1'fteld, Iowa. 

Wanted-A position in a Cement Factory ; or in an Artificial 
Stone Works. Address, Owner, S'l8 Gold Street, Brook)yn, N. Y. 

Permanent Photograph Printing, just what is wanted by Man­
ufactnrers. Send for Circular to Amer. Photo Relief Printing Co., 1002 Arah 
St. PhIladelphia, Pa. John Carbutt, Sup't. 

Winans' Boiler Powder, 11 Wall St., New York. Certain cure 
for Incrustatlons-17 years best In the market. 

Valuable Patent Right for Sale. The amusing Toy Attach 
ment for Pianos, Illustrated In SOI1lNTlll'IO AlmBIOAlll', October 28th, l871. 
Address G. L. Wild /I; Bro., 420 11th St., Washington, D. C. 

Boston Fire ! Goodnow & Wightman, 23 Cornhill, were not 
bnmed out, aud are ready to 11.11 all orders for Tools aud Materials. Cata­
logues were all burned, but will have more In about two weeks. 

For Sale-An interest in an established business. Capital 
reqUlred,seven thousand dollars. Enquire of Messrs. Fine /I; Gallaher, Conn· 
sellors at Law, No. 7 Murray St., New York. 

First Class Steam and Vacuum Gauges, Engine Registers, 
Davls' Recording Gauges. New York Steam Gange Co.,46 Cortlandt St.,N.Y. 

Water Front for Factories, Rope-walks, Lumber-yards, &c.­
Lots for Sale or Lease. Blocks of lots on Newtown Creek, near East River, 
adJOining New York and Brooklyn Cities ; prices ISOO to '1,000 ; terms easy. 
Apply to S. R. SChiell'elln, No. 15 East 26th St., New York. 

A thorough machinist, who is an experienced foreman, and 
1Irst class mechanical Draftaman, desires employment. Address A. G. Ed· 
wards, Oshkosh, Wls�onsln. 

A first class Improved Water Power for Sale, in Hawley, Pa., 
on Erie R. R. /I; D. /I; H. Canal. Address Northrup Bros., Rawley, Pa. 

Water Wheel Regulators-warranted, or no sale. Address 
F. B. Bowen. Pawtucket, R. I. 

Soluble Glass, Water Glass, Liquid Quartz, Silicates of Soda 
and Potash for Concrete Cement., Fire and Waterproollng, manufactured 
by L. /I; J. W. Feuchtwanger, Chemists, 5(1 Cedsr St., New York. 

Oxide of Manganese, highest test, from our own mines, for 
Steel manufacturing, Patent Dryer, Paints and Glass, at lowest prices, by 
L. /I; J. W. Feuchtwanger, 55 Cedsr St., New York. 

Nickel Salts, double Bulph. and Ammonia, especially manu­
factnred for Nickel Plating, by L. /I; J. W. Feuchtwanger, Chemlsts, 55  
Cedsr St., New York. 

Four Brick Machines, C{)mbined with Steam Power (Winn's 
patent),·makes 40 M. per day, for sale at a bargain. Address the manufaa-

COLORING THE EYE. tnrers, John Cooper and Co., Mount Vernon, Ohio. 
Dr. R. J. Levis, of the Pennsylvania Hospital, has de-rlsed Engine and Speed Lathes of superior quality, with hardened 

a means of coloring opacities in the cornea of the eye. He Steel bearings, jnst lInlshed at the Washburn Shop, oonnected with the 
BAYS : " The disfigurement of the glaring white opaque space�II��T�ec�h�UI�ca�I�In�.�tI�tu�t�e�, w;ro;rc;:;ei:si;t.e:r:. Ma:r.;:s::s;-, -;;;:;:::1'n:::;:+"'iiK.:::;--
of the cornea can be cured by indelibly . tinting; · sO 'tllaf n a es. lchardson, Athol Depot, Mass. 
central, they shall show the blac.kness of the natural pupil, I will Remove and prevent Scale in any Steam Boiler or 
or if peripheral in location, the color of the underlying iris make no oharge. Engineer's Supplies. Geo. W. Lord, Philadelphia, Pa. 
may be most deceptively imitated. Should even the entire A.bsolutely the best protection against Fire-Babcock Extin­
cornea be opaque, a very natural ilnitation of the appearance gulsher. F. W. Farwell, Secretary, 4Irl Broadway, New York. 
of the w.hole circle of the iris and the pupil can be accom- Hydraulic Jacks and Presses-Second Hand Plug Tobacco plished." The instrument used is a bundle of from three to Machinery. Address E. Lyon, 4'lO Grand St., New York. 
six very fine sewing needles inserted into a l1andle. For col- Steel Castings " To Pattern," from ten pounds upward, can oring matter, ordinary water pigments are used, rubbed to a be forged and tempered. Address Collins /I; Co., No. 212 Water St., N. Y. pasty consistence and mixed with a little glycerin. For 

Ashcroft's Original Steam Gauge, best and cheapest in the the black of the pupil, Indian ink is employed. The surface 
market. Address E. H. Ashoroft, Sudbury St., Boston, Mass. of the opaque spot being wiped clear from moisture, the 

paint is applied thickly over it with a small pencil. The Heydrick's Traction Engine and Steam Plow, capable of as-
cending grades of 1 foot In S with perfect ease. The Patent Right for needle points are made to penetrate repeatedly and rapidly the Southern States for sale. AddreBB W.H.H.Heydrlck,Chestnut WIl,Phlla. in varying directions, until much of the opaque surface is The Berryman Steam Trap excels all others. The best is gone over wI'th th'e pigment. Two or more repetl'tions of always the cheapest. Address I. B. Davis /I; Co., Hartford, Conn. the process are required. The operation is said to be painless, 

and as the coloring matter is regularly tattooed into the Wanted-Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canads. Duplalne /I; Reeves, 7tIO South tissues, it cannot be washed out by tears. Broad Street, Philadelphia, Pa. 

THE OSCILLATIONS OF SHIPS MADE USEFUL. The Berryman Heater and Regulator for Steam Boilers-No 
M. Guzman, of France, has lately published in the Annales one using Steam Boilers can dord to be without them. I. B. Davis /I; Co. 

du Genie Oivu an elaborate essay, proposing to utilize the in- T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 
ertia of a suitably suspended and freely oscillating body; Brown's Pipe Tongs-Manufactured exclusively by Ashcroft, such, for instance, as a heavy pendulum so placed on a ves- Sudbury St., Boston, Mass. 
eel as to be swayed by the action of pitching and rolling,and, Windmills : Get the best. A.P.Brown & Co.,61 Park Place,N.Y. by suitable mechanism connected with the pendulum, to ap-
ply the power to working pumps, etc. This is a very old A.shcroft's Self-Testing Steam Gauge can be tested without 

removing It from Its position. idea, and is, we believe, an American invention. At any rate The Berryman Manuf. Co. make a specialty of the economy it is the basis of several different patents in which the idea and safety In working Steam Boilers. I. B. Davis /I; Co., Hartford, Conn. is embodied. One would almost suppose that Mr. Guzman 
Williamson's Road Steamer and Steam. Plow, with Rubber must have had before him, in preparing his essay, a copy of 
Tlres.Address D. D. Williamson, 82 Broadway, N. Y., or Box 1809. United States patent No 18,192, of September 15, 1857. 

This invention consists silnply in a. heavy weight attached Belting as is Belting-Best Philadelphia Oak Tanned. C. W. 
to a swinging shaft. As the former sways to and fro, by the Amy, SOl and lIOII Cherry IItreet, Philadelphia, Pa. 

movement of the vessel, it actuates gearing which communi- Boynton's Lightning Saws. The genuine $500 challenge. 
cates motion to a shaft 'whic.h operates a pump and keeps the Wlll cut llve times as fast as an &>:. A slx·foot cross cut and buck saw, �. 

E. M. Boynton, SO Beekman Street, New York, Sole Proprietor. ship dry. In the back numbers of the SCIENTIFIC AMERICAN 
will be found several other forms of the same idea illustrated For Steam Fire Engines, address R. G. Gould, Newa.rk, N. J. 
and explained. Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

The essay of Mr. Guzman is only one of hundreds of ex- andconveylngmaterlal by lroncable. W.D.Andrews /l; Bro.414Water st.N.Y. 
d.JIlples in which Europeans,having hit upon some old Ameri- For Solid Wrought-iron Beams, etc., see advertisement. Ad­
can invention, have put it out in a new dress and passed it dress Union Iron MIlls, Pittsburgh, Pa., for lithograph, etc, 
around through the press as a novelty. All kinds of Presses and Dies. Bliss & Williams, successors 

NEW BOOXB .lI'D PUBLICATIOll'B. 
How TO PAINT : A complete Compendium of the Art. De­

signed for the Use of the Tradesman, Mechanic, Merchant 
and Farmer. By F. B. Gardner, Author of II The Carriage 
Painter's Manual." Price $1'.00. N ew York : Samuel R. 
Wells, No. S89 Broadway. 

A neatly printed, convenient little book, thoronghly praotlcal In all Its 
nstrnctlon. Many excellent recipes are contained In It, 

to Mays /I; Bliss, 118 to 122 Plymonth St., Brooklyn. Send for Catalogue. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin­

ery, for sale or rent. See advertisement, Andrew's Patent, lnslde page. 
Presses,Dies & all can tools.Ferracute Mch.Wks,Bridgeton,N.J. 

Also 2-Splndle aldal Drills, for Castors, Screw and Trunk Pulleys, /1;0. 
Kahnweiler's Cotton Seed Huller, $175. Is warranted perfect 

In Its operation. Send stamp for clreular to R. H. Allen /I; Co., )Taw York, 
manufacturers and dealers In Asrtcultural Machinery of every kind. 

345 
A party intending to engage extensively in the hose knitting 

business wlshe. to obtain full Information as to the best machines, prices 
etc. AddreBS H. Hutzler, 888 Central Avenue, Cincinnati, Ohio. 

Gear Wheels for Models. Illustrated Price List free. Also 
Materials of all kinds. Goodnow /I; Wightman, 2S Comhlll, Boston, Mass. 

Agricultural Implements and Machines for Fall and Winter 
use. R. H. Allen /I; Co., 189 /I; 191 Water Street, New York. 

For 2, 4, 6 & 8 H.P. Engines, address Twiss Bro., New Haven,Ct. 
Wanted-A reliable and intelligent man of good �ddress, to 

engage In a desirable and lucrative business producing from el,500 to 
�,ooo per year. Address J. B. Ford /I; Co. New York Boston ; Chicago 
or San Francisco. 

Steam Boiler and Pipe Covering-Economy, Safety, and Du­
rabIHty. Saves from ten to twenty per cent. Chalmers Spence Company .. 
foot Eaat 9th IItreet, New York-1202 N. 2d Street, St. Louis. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 
Machinists ; Illustrated Catalogue of all kinds of small Tools 

and Materials sent free. Goodnow /I; Wightman, 28 Comhill, Boston, Mass. 

Complete Water Gauge for $4. Holland & Cody,8 Gold St.,N.Y • 

Gatling guns, that fire 400 shots pel' minute, with a range of 
over 1,000 yards, and which weigh only 125 ponnds, are now being made at 
Colt's Armory, Hartford, Conn. 

Perfection-Patent. �ars for Elliptic SPring Heads. Address 
George P. Cleaves, Concord, N.H.  

For hand fire engines,address Rumsey & Co.,  Seneca Falls, N.Y. 
A New Machine for boring Pulleys, Gears, Spiders, etc. etc . 

No limit to capacity. T. R. Bailey /I; Vall, Lockport, N. Y. 

[ We A61'61DltA prU61lt a .erie8 of ingulrt" emlmJcing a varta/l o.f topicB of 

greater or le8B gBMt'al lnt6r"t. TM qu"UOnB a"e .Imple, fI i8 ertU, but we 
pr'lf� to e/icltpractlcal a1&BtJ)�8from ou" readM'8., 

1 .-How can I best stop small leaks in a rubber gas bag ?­
B. S. P. 

2.-Will some one please inform me whether black ink 
writing, faded by age, can be restored so as to be read ; and If It can be 
what Is the process ?-H. E. C. 

S.-How can I best prepare lime cylinders for use in produc­
Ing the oxyhydrogen or calcium light ? Can alr-slaked lime be utilized for 
the purpose ?-B: S. P. 

4.-Can any one of the read_ers of the SCIENTIFIC AMERICAN 
give me a recipe for making a cheap and permanent silver plating for brass 
ware ? I have tried several patent preparations, but the coating does not 
last long.-J. W. c. 

5.-What is the best and cheapest way to remove old paint 
or varnish from carriages, preparatory to repainting and varnishing 1-M 
M. H. 

. 
6.-How can I galvanize cast iron ? I wish to have your 

way of doing It, as all the rempes from your paper I have tried came neare r 
the mark than any others.-C. I. 

.. ..'!.:-::I . _am .�:r;Uing . in .phQ�oz�90g;J;�hy and collo­
typy; can any of y<)ur numerous. readers Inform me what kind of a press I 
should use, whether platen or roller, and whether an ordinary copper plate 
could be successfully printed with from the same press 1 What Is the com· 
position of the Ink to be used ?-A. G., Jr. 

8.-Can any one give me information concerning the manu­
facture of 1l0ur starch ? Would It pay a farmer to make It on a small scale 1 
How many ponnds of starch can be extracted from a bushel of groun d 
wheat?-J. S. 

9.-1 am using a copper and tin composition for a sliding 
box, and lind It woars out rapidly. I have thought of using lignum "'tal, 0 r 
some other hard wood, Instead of metal. Will some one Inform me whethe r 
any kind of wood would wear longer than the above nnmed metal for such 
a place ? I have noticed that some manufacturers of steam llre engines \HIe 
Ugnum ,,!tal, but do not know the reaBon why they use It. Can any one In 
form me ?-J. M.  

SPECI.AL NO TE. - TA/II column " d"'g_for IAs g8n1Jral lnl�88t a n d  In 
8tt'ucIIon qf our readsr., no' for ,ralltitouB repllM to qllB.,ion, qf 
p,.,.61/l bVdneB8 or p61'Bonal nalvr", We will p"bliBl/, Buck 11I.qU'r 
A0tD61I�, wM .. pald,for as adfl61'UB6me .. ts a' e1 '50 a line. !md� the Aead 
qf .. IJvainu. and Personal. " 

.ALL r�f�encu to back numb61'8 mUBt be b1l "olume and flao", 

P. H. A. enquired in our paper of November 16 whether there 
was any dsnger of bursting the barrel of a rille In ease the ball Is no t 
rammed down to the powder . .  The answer was that the fact that the bal 
was not rammed down does not Increase the lIabIHty of bursting the bar 
reI. It should have read " does Increase" the l1abl11ty of bursting. The 
theory of gun men Is that, when there Is any considerable space between 
the powder and ball, the gas engendered by the charge strikes the ball a 
more sudden blow than when the ball Is rammed home to the powder. Ac. 
cldents from bursting, due to Insn1llclent ramming, or placing two charges 
or balls In the gnu, with air space between, or placing wads Or other plugs 
In the barrel, not In proJdmlty to the powder, are of frequent occurrence 
Shot guns, which have light, thin barrels, especially near the muzzle, have 
been known to burst on Ilrlng If the muzzle was simply plugged with snow 

C. M. B. sayS : I am about to have a particular kind of muzzle 
loading rille made, and there are some pOints that I wish to be Informed' 
upon before giving the order. The following are the points : How thick 
onght a steel rille barrel be to carry a two ounce conca ve.conlcal bullet 
with perfect safety, allowing as much powder as would bum In the 
chamber ? What would be the proper charge of powder to use for such a 
bullet In order to shoot It with all the· force that the barrel would stand ? 
What would the weight of such a barrel be, allOwing It to be 8S light as 
possible and perfectly safe, that la, as safe as the ordinary rille 1 I have 
tried hard to lind this matter out here, but with poor success. I have con­
sulted some gunSmiths, but they could give me no dellnlte answer, and 
guess work won't do In this case. You may be sure I shall anldously look 
through your column of answers to correspondents for the time to come. 
Answer : In thickness the barrel shOUld be twice the diameter of the bore 
at the breech, and one and three fourths the diameter of the bore at the 
muzzle, and the barrel should not be less than thirty Inches long In order 
to bum all the powder. The barrel should be made of decarbonized steel 
of good quality. The weight of the barrel will depend upon Its length, 
which Is not stated by you. But you can ea811y settle the Weight. The 
quantity of the powder should be aqual ln weight to about one sI]lth the 

. weight of the bullet. 
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G. L. H.-What will be the best practical method to decom. 
,pose water into oxygen and hydrogen, tIlling separate vessels respectively ? 
Answer : The most convenient method of decompOSing water Is by means 
,of the galvanic battery. Place the ends of the two wires In water, near 
each other, and over each wire a collecting jar or tube. The two gases 
will then rise, hydrogen In one, oxygen in the other. 

:R. H. D. says : You might add to your article on paper hang. 
ing : Cover your table with newspapers and renew when soiled, instead of 
cleaning the table so often, and use sizing of vinegar and water before 
pasting the walls. 

A Subscriber asks if tea made of burdock root will purify the 
blood without thinning It too much ? Answer : This root Is conSidered excel. 
lent for disorders of the blood, but we advise you to consult a physician In 
respect to Its use. 

W. C. Van N. says : I am troubled with rheumatism in my 
feet. Will some one state a remedy? I have heard that lemons are good. 
How many must I eat a day, and at what hours ? Answer : Fifteen lemons 
s day, eating one every hour, will probably quiet your rheumatism, and all 
other troubles, ln a short time. But if you wish to live for a while longer, 
let the lemons alone and consult a tIrstrat. physician. 

W. D., of N. C., sends us a mineral specimen, asks what it is, 
and says he has leased for ten years the land where It Is found. Answer : 
The mineral Is quartz rock, colored red by oxide of Iron. The silvery par. 
tlcles ln it are mica, and of no value. 

F. D. H. ask� : Can iron be plated with copper by the means 
employed to plate metals with silver, using a solution of sulphate of cop· 
per Instead of the silver solution ? Answer : Yes. 

F. D. H. asks : How can I remove mercury from the surface 

Jdrotifit l\tuttitau. 
To J. H. L., page 314. A very good way to imitate ground 
glass Is to take a ball of fresh putty, as large as a small apple, and press It to 
the Inside of the glass, repeating the operation until the whole is sutll· 
clently coated. It will require a practical eye to distinguish the result from 
ground glass.-A. B., of U. S. 

To A. P. C., query 23, page 314. All parts of the circumfer· 
ence of a locomotive wheel travel around the axle at the same rate. But 
one point rests upon the rail, not moving forward for the time being. All 
the other pOints are moving forward with varying rates, the top point 
moving most rapidly. Thus every point of the wheel describes a cycloid 
but, being In dllferent parts of the cycloid at the same time, advance accor 
dlngly.-Le R. F. G" of Mass. 

To E. E., of R., India, query 28, page 314. There is no plan 
so reliable as the tasting of an infusion made of detInite strength, by weigh 
Ing the quantity of tea and measuring the quantity of water. An extract 
of tea can be made, but the result would be useless, as the fine aroma 
would be dissipated during the necessary evaporation. Tea contains the 
prinCiple called theine, similar to caffeine In coffee, and possessed of the 
same therapeutic properties. Heat, lf too great, will volatilize it, as is done 
daily In the roasting of coffee. Tea can be analyzed and Its constituents 
separated.-E. H. H., of Mass. 

J. F. S., query 29, page 314, can prepare litmus paper by 
taking druggist's white wrapping paper and brushing over one side with a 
solution of 1 part litmus to 4 parts water. This will make blue paper, to 
detect acids. For red paper, redden the above solution, carefully, with an 
acid and use as above. I prefer to take blue litmus paper and hold It over 
the fumes of nitric or acetic aCids, and thus redden It. This avoids all 
excess of aCid, and the paper Is more delicate. Any vegetable blue will 
answer in place of litmus, If you can get a color deep enough.-S., of N. Y. 

of brass, which has become coated by aCCident, without injury to the same ? 
'Answer : By heating the article. Look out that you do not Inhale the To J. F. S. ,  query 29, page 314. Make an infusion of litmus 
mercurial fumes. In water and a very little alcohol. Use unslzed paper. Put the Infusion in 

a tIat dish or saucer, and draw slips of the paper through it. If common 
blotting paper Is used, It probably will be an advantage to add a few drops 
of ammonia to the litmus solution. This will make the blue papers. For 
red : proceed as before, but add a drop or two of acetiC, or dIiute sulphuric 
acid.-E. H. H .. of Mass. 

E. H. asks in what way galvanized iron can be treated to reo 
slst the action of salt. Answer : You can protect the iron by means of 
varni.h. You dg not state, howcver, the circumstances under which the 
Iron I. used. 

F. H. N. requests us to inform him whether the report of one 
gun can be heard as far as the report of two, tIred simultaneously, the 
guns to be of the same Size, charged the same, etc. The question arose 
thus : A. claimed that the solos sung at the Boston Jubilee could be heard 
just as far as the choruses, provided the voices were all of the same power. 
Certainly the report of two guns will make a louder noise, then It conse· 
quently would transmit the sound farther. Answer : Your conclusion is 
correct. The report of two guns will be louder than one, and will conse· 
quently be heard further. A. Is wrong about the Jubilee Singers. One 
voice could not be heard at so great a distance as several voices of the' 
Bame power. 

Professor Ott writes as follows : In your issue of November 
9, I tInd It stated among the answers to correspondents that the process 
of Mallet for manufacturing oxygen has not as yet come into practical 
use. Permit me to Inform you that the same has been in use in Frankfort· 
on.Maln for about two years, the oxygen being employed for Philipps' 
new system of illumination, which has also been patented in the United 
States. The experiments made with the tIrst apparatus of Mallet yielded 
a gas consisting of 97'3 volumes of oxygen and 2'7 of nitrogen, an amount 
which for all technical purposes Is of no consequence whatever. 

In answer to A. F. S., asking how to clean stove pipes of soot, 
I would recommend tloe following : Place a piece of newspaper with a 
spoonful of gunpowder enclosed, beneath the entrance to the stove pipe, 
removing the tops on the back near the pipe. Let the paper have a long 
end ; light It and then retire after replacing the tops. The explosion of 
the powder will bring the soot down.-H. B. 

W. K. L., query 2, page 281, will find that silicate of soda is 
soluble In water after becoming hard. The trouble is that people gener 
ally do not understand the difference between sillcate of soda and water 
glass. The makers of this useful article decline to sell It at retail ; where 
can It be prOcured In small quantities ?-T. E. L. 

In a recent issue you suggest to artists and draftsmen the 
use of " ordinary collodion, sold by all dealers in photographic materials" 
as a proteci'fun to pencil and crayon drawings. Would it not be best to 
use plain or unsensltized collOdion, as the free iodine In ordinary collodion, 
for photogra,hic use, would seriously stain or tint a delicate drawing ? 
The solution should contain less cotton than for ordinary use. The follow· 
Ing is a good formula ; SulphuriC ether, 1 oz., alcohol (95 per cent) , 1 oz., 
soluble gun cotton, 4 grains. I have used It with excellent results.-G. G. 
R., of N.Y. 

To A. T. M., query 6, page 314. Dissolve about 60 grains of 
carbonate of ammonia in the water used for mixing with 1 pound of tIour. 
Knead well, and bake immediately ; all the ammonia will volatilize. Or mix 
dry, with each pound of flour, about 36 grains tartaric acid and 42 grains car· 
bonate of soda, add water, etc. Knead quickly, place In tins and bake. 
Bread also used to be made by using carbonate of soda and muriatic aCid ; 
but the introduction of the large quantity of common salt so formed was 
was considered injurious to the health.-E. H. H., of Mass. 

To O. S., query 11, page 314. Ozone papers are made by dip-
ping unslzed paper into a solution of 1 part Iodide of potaSSium, 10 parts 
wheat starch and 100 parts distilled water. Dry rapidly, cut into Slips, and 
keep In a well stoppered bottle in the dark. To use : moisten a slip and 
hanilin a cage of wire gauze, when the effect of any ozone will be indio 
cated by the depth of color produced.-E. H. H., of Mass. 

To D. R. W., query 12, page 314. There is nothing danger. 
ous about the processes named for s!1verlng glass.-E. H. H., of Mass. 

To O. S., query 21, page 314. Saturate the outside of your 
vats-especially the bottoms-with a solution of corrosive sublimate, and, 
when dry, coat well with paint. You need not fear any ill effect from the 
sublimate on the contents. It will be also well for you to see that there is 
some ventilation underneath. The corrosive sublimate is about the best 
preservative of wood against decay known.-E. H. H., of Mass. 

To T. J. S., query 26, page 314. Steep, for a while, in a dilute 
solution of permanganate of potash ; the broom corn will become brown. 
Place then In a hot dilute mixture of muriatic aCid, and It will be quite 
whlte.-E. H. H. of Mass. 

To O. S., que1'y 11, page 314. Boil common starch into a weak 
solution of Iodide of potaSSium, to make a solution of any convenient con· 
slstency. Brush this evenly over any good paper ; druggists' white wrap· 
ping is good. Dry and preserve. To use It, moisten the slips and expose. 
Free ozone will, lf present, decompose the iodide of potaSSium, coloring 
the starch It deep blue, forming Iodide of stsrch.-S., of N. Y. 

To E. E., of R., India, query 5, page 314. Such a machine as 
an ordinary hay cutter answers very well for cutting leaves. Have four or 
more blades, lnstead of two, and so cut the leaves to the width you want.­
E. H. H., of Mass. 

To E. E., of R., India, query 9, page 314. The senna leaves 
after drying on sieves by currents of air or In a stove, are prepared for the 
market by picking out the leatIets, stalks, pods, �nd the leaves of weeds or 
other herbs, etc., thus being sure that it Is free from argel leaves, with 
whick It frequently Is largely adulterated.-E. H. H., of Mass. 

W. B. N., query 5, page 298, will want 40 horse power to 
drive sixteen 30 Inch 12 gage circular saws through 6 inch to 10 Inch stocks, 
and be w!ll require two rubber belts, 12 Inches wide, 5 ply tlllck.-J. H. 
M. of P. Q 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN acknowledges 
with much pleasure, the receipt of original papers and con· 
tributions upon the following subjects : 

On the Dangers of Car Couplings.-By J. E. S.  
On the Force of Steam and the Theory of Heat.-By J. C. 
On the August Meteors.-By W. L. D. 
On Methods of Ascertaining the Dew Point.-By R. H. A. 
Experiments and Suggestions Concerning Automatic Fire 

Alarm Devices.-By H. M. S. 
On the Prognostication of the Weather by Animals.-By 

J. P. H. 
On Sheet Lightning.-By J. H. P. 
On a Recent Boiler Explosion.-By J. A. W. 
On the Rotation of Movable Wheels.-By J. H. P. 
On the Properties of the Concentrated Solar Rays.-By G. R.  
On Milk Sickness.-By A. G. P. 
On Canal Boat Propulsion.-By L. M. H, 
On Car Couplings.-By T. E. B. 
On Cylindrical Steam Boilers.-By L, C. S, 
On Thunder and Lightning.-By A, E, D. 
On Scientip.c and Mechanical Poss

·
ibilities.-By J. E. E. 

Under thi8 heading we 8hall pub!!.h weekly note8 qf 80me qf the more prom .. 
nent home and foreign patent8. 

ROTARY STEAM ENGINE.-Andrew Philp, NewYork clty.-In this Invention 
the cylinder has two long circular recesses In the inner periphery, at oppo· 
site sides of the axiS, with inclined abutments, said recesses being as wide as 
the length of the <lyllnder, and as deep as It Is deSigned that the piston plates, 
that the steam acts upon, shall project from the disk, which tIts In the cylln' 
der as close as It can and revolve freely, and carries the said piston plates In 
radial slots. The said plates are tItted therein so as to slide out and in and 
yet not allow steam to escape by passing around them in the slots. The said 
disk Is provided with steam way grooves on one Side, and on the other in the 
corners between the plates, by which live steam is admitted to the recesses 
behind the plates for propelling the disks. The steam Is admitted to these 
steam ways by the ports on one side and on the other, from the annular 
.team chests in the disks, attached to the plates which Inclose the cylinder 
at the ends, and to which said chests the steam Is admitted by a cock which 
can be shifted to admit It to either, as required. Steam is also admitted 
from these steam chambers through the small ports on one side and on the 
other to the radial slots behind the plates for throwing them out against the 
walls of recesses. The arrang"'nent of the ports, relative to the recesses, ls 
reversed fer the dllferent s!.des of the engine, the object being to run the 
engine In opposite directions thereby. There Is an exhaust port at each end 
of the recesses, with a cock for opening and closing them, as required. All 
discharge into an annular space. The steam, admitted to the radial notches 
for forcing the plates out into recesses for taking steam therein, exhausts 
through the small ports, which are arranged equidistant between the ends 
of recesses, so that they exhaust the said notches, whether the engine runs 
one way or the other. The Inner ends of the plates have little grooves to 
admit the steam, although the said ends rest on the bottom of the notches. 
The ports are arranged so that the steam will always enter the notches and 
recesses when they come to the ports, which are always open and will be 
cut off when they pass beyond said ports. The steam ways are so arranged, 
relatively to said recesses, that steam is admitted behind the plates as soon 
as the said rear corners have arrived at the bottoms of said inClines ; and the 
steam ways will be made any length short of the exhausts, according to the 
extent it may be desired to work the steam expansively. The exhausts will 
be alternately opened and closed, according to the direction In which the 
engine Is required to run. 

CARPENTER'S WORK BEN0H.-Edward Andre and William II. Andre, of 
Tltlln, Ohio.-The object of this Invention Is to construct a work bench fer 
joiners, bouse finishers, and others, which can be much more easily moved 
and transported from place to place than work benches of ordinary con· 
structlon; and It consists In a bench that folds up. 

FIRE KINDLING COMPOUND.-John S. Carroll, of COVington, Ga, as­
Signor to himself and J. W. Rogers, of same place.-Thls inventlpn relates 
to a new composition which is to be applied to wood, coal, or other devices 
to be ignited, 'and which can also be used for illuminating purposes on 
torches or similar articles. The Invention consists in combining the fol· 
lowing ingredients : plaster of Paris, lard or swine oil, kerosene 01), 
and Spanish brown or other coloring matter. 

CHURN.-Roger Williams, of Yonkers, N. Y.-The Invention consists In 
operating two open frame dashers In the same direction in an oval churn. 
The two dashers stand with their faces at right angles and always remain so 
during operation, as they revolve in tile same direction with equal velocity. 
They thereby prevent a continuous current of the cream along the walls of 
the churn. A faucet for .tlle diSCharge of milk Is applied to the lower part 
of the churn. 
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FLYING APPARATUS.-Watson F .  Quinby, Wilmington, Del.-This Inven. 

tlon relates to a new apparatus for enabling men to tIy with the use of sid 
and dorsal wings, which are connected with the extremities for operation 
The chief object of the present Invention Is to support the tIylng apparatu 
entirely on the body of the operator, and remove all , weight from the arm 
and legs, so that they will be free to give their entire strength to the opera 
tlon. The Invention consists In a new arrangement of belt and rigid brace 
for supporting the apparatus on the body ; In a new system of stay cords In 
the several wing. ; novel method of uniting the wings In front and making 
them adjustable, and in a new arrangement of cords for connecting the 
wings with the extremities or exposing them to the action of the same. By 
grasping certain cords with the hands, and pushing forward and upward, the 
wings are raised, not fully at once, but gradually, the forward part tIrst, and 
thence backward, the same as can be observed In the movement of winged 
animals. By means of the feet, the operator can draw the wings exactly In 
a reverse to the effect on the same by the hands. The system of upper and 
lower cords on each side wing Is divided into two parts, whence branched 
cords extend to the uniting rings, thus forming two pOints of attachment 
whereby the canting or rolling of the wings will be prevented and a steady 
motion insured. The rods and branches are principally strained In the dlrec· 
tlon of their lengths, and can, therefore, be comparatively light. The appa· 
ratus is easy to put on, and can, when not in use, be folded together into a 
comparatively small compass. The weight of the whole machine need 
not exceed tIfteen pounds. The pOints are the same as those of the 
bat's wing, except that in the bat the three rods projecting backward are 
not branched. The rods are then secured in position and the stay cords and 
covering attached to them. The waist ring may be composed of fellies, like 
a light wheel, or of thin metal curved so as to combine strength WIth light· 
ness. The main rods may be composed of bamboo, branches of reeds, or 
WOOd, not exceeding an Inch and a half In the thickest part, and tapering to 
a half inch. The small rods are In proportion. The covering (which may 
be composed of oiled silk or gummed cloth) is secured to the cord which ex. 
tends all around and connects the pOints of the rods and stay cords. It Is 
Intended to start from the ground. In order to make a beginning, one foot 
Is disengaged from the stirrup, when, by raising the other foot and,pushing 
the hands upward and forward, as in swimming, the wings are raised. Then,  
by suddenly depressing the wings, by means of the elevated leg, the former 
are Intended to elevate the body by their action on the air. This alternate 
elevation and depression of the wings Is continued as long as tIlght Is de. 
sired. After rising from the ground, the other foot may be Inserted In its 
stirrup and both legs used. The actions are Intended to be natural, resem· 
bUng those of swimming in water. 

COMBINED WARDROBE AND BEDSTEAD.-Robert M. Austin, of Phlla 
delphia, Pa.-Thls Invention has for its object to Improve the construc. 
tlon of the combined wardrobe and bedstead patented June 4, 1872. 
Suitable appliances hold the side boards from rocking or turning when 
extended, and at the same time, allow the said side boards to be turned up 
into a vertical position. ' To the outer side of the Inner end of each of the 
side boards is pivoted a grooved pulley, which rolls up and down in a groove 
formed for that purpose upon the Inner surface of the:sldes of the case, the 
said groove being made dovetailed to keep the said pulley in place while 
moving up and down. To the Inner end of each side board Is attached the 
end of a rope or cord which passes up and is attached to a drum, attached to 
a shaft, which Is pivoted to the upper part of the ca.e. One of the drums 
Is made double, and to Its other part Is attached a cord, which Is weighted, 
and passes over " guide pulley or pulleys, to bring it Into such a pOSition 
that It may be conveniently reached and operated to raise the side boards 
To the Inner ends of the side b\>ards are attached the ends of another pair 
of ropes, which pass over guide pulleys to bring them Into such a position 
as to be easily reached and operated to draw the side boards downward, and 
thus extend the bedstelld. When It Is desired to close the bedstead the 
spring slats are pushed along Into grooves, and when the bedstead is 
opened the said spring slats are drawn out of one set of grooves and Into 
others. 
IOE CUTTEB.-Louis Townsend, of Terre Haute, Ind.-This invention has 

for Its object to furnish an Improved machine for cutting Ice for packing 
and for opening a passage for vessels. The frame work which carries the 
saws Is made In T form. A set of circular saws, attached to a shaft, is in. 
tended to take the place of Ice plows In crossmarklng the ice, but they are 
not intended to cut through the Ice. The ends of the shaft revolve in bear· 
ings in bars and may be raised out of contact with the ice, or lowered to cut 
the :Ice to any required depth, by moving the rear ends of the bars up or 
down upon screws. The saws for cutting the Ice are held forward against 
the Ice by weights connected with the upper parts of the saw by cords. To 
the under side of the bars of the frame, that run In the direction In which 
the cutter moves, are attached runners, some of which may be grooved 
longitudinally to enable them to take a tIrm hold upon tIie ice and prevent 
lateral slip. The cutter frame may be connected wYth either end of the 
frame to enable the return cuts to be made without turning the power. To 
the un<!er side of the longitudinal bars of the frame are attached runners 
upon which the power moves. Cross runners arc pivoted eccentrically to 
the side bars of the frame so that, when turned In one direction, the said 
runners may be held free from the Ice, ,and when turned in another direc 
tion their faces may project below the runners to support the frame ,and 
enable It to be moved laterally to adjust it to make a return trip. The 
construction enables the power to be placed at a considerable distance from 
the edge of the Ice, and at any desired distance In front of the cutters, so 
that there may be no danger of breaking through. 

MACHINE FOR CROZING AND DRESSING THE INSIDES OF PAILS, ETC.­
Richard W. How and Clarence E. Patterson, Brooklyn, N. Y.-This Invention 
has for Its object to furnish an Improved turning out slide of pall and keg 
lathe, which shall be easily adjusted for different sized palls and kegs. By 
turning a shaft In one direction, the crozlng heads will both be moved for· 
ward Into a working position ; and by turning the said shaft In the other 
direction, the said crozlng heads will both be drawn back to allow the slide to 
be withdrawn from the pall or keg. A stop lIrm projects Into such a position 
that the ends of the staves of the pall or keg, when the slide Is moved forward 
into the said pall or keg, will strike against It and stop the said slide in the 
proper pOSition for the crozlng knives to operate upon the staves, tbe adjust. 
able crozlng heads having been previously adjusted In proper position. 

T]JB WASHER FRAME.-Butler R. Platt, Plainwell, MiCh.-The Invention 
consists in the tub washer frames, which rest upon the top of the tub, to 
allow of which the tub Is grooved to admit the crank shaft. Pins in the bot · 
tom of the frame, four inches, more or lesB, in length, are so alTanged that 
they bear against the outside of the tub to hold it in place. The side and end 
pieces of the frame are turned, to allow the water to drain oil'from the frame, 
and give the same a tInished and workmanlike appearance. By means of the 
pins arranged to Inclose the tUb, the machine Is kept steady and In its proper 
position when In operation. 

PNEUMATIO FIRE EN\HNE AND LAWN SPRINKLER.-Henry C. Neer, Park 
Ridge, N. J.-Thls invention consists of a stationary or portable tank of sheet 
metal, adapted to bear great internal pressure, with two pumps arranged 
within It, and adapted for compressing air, also for injecting water in some 
cases ; the pumps being worked by a foot treadle connection, which Is also, 
adapted for the application of a hand crank. The tank is also provided with 
a funnel with a stop cock for being tIlled by pouring water In when the air' 
pressure is oil', In case it Is not convenient to introduce the water by the 
pumps. The object Is to provide a machine which may be kept charged with 
water and compressed air for use in shops, factories, etc., ready for instan­
taneous use for extinguishing tIres in their early stages, when a small quan· 
tlty of water will sutllce If quickly applied. It Is also designed to afford a 
apparatus, to be moved about on wheels, much better and more convenient 
for sprinkling lawns than those in which the water Is expelled by a pump. 

CHAIR, ROOKER, AND LOUl'fGE, COMBINED.-Henry Haldt, New York city.­
This Invention consists of a chair In Which the back and seat are arranged on 
a stand or frame so as to rock, or be made fast for either 8r rocker or easy 
chair, and the back turns down and unfoJds by .. joint at the top to form the 
body of a lounge while the seat turns up to form the head, constituting an 
easy chair, rocker, and lounge. 

COFFIN HANDLE.-Nehemiah Hayden, Essex, Conn.-Thl. lnvention has for 
its object to furnish an Improved cotlln handle, neat, tasteful, and beautiful 
In appearance, that can be manufactured at small expense ; and It consists In 
the joint formed by the aomblnatlon of the tube and tips with the ear anol 
end of the arm that supports the hand Piece. 
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POOKET FOR TRAVELING BAG.-Danlel Read, of New York clty.-Thls in­
vention has for Its object to furnl.h traveling bags provided with an Im­
proved out.lde pocket. de.igned e.peclaJ1y for smaH traveling or belt bags 
for ladies' u.e. but which may be applied with advantage to other .tyle. of 
bags, and which wllJ add greatly to the beauty of the bag ; and it con.lst. ln 
the outside pocket provided with an ela.tlc mouth applied to the outer .ur· 
face of the bag. 

DRIP PIPE TRAP FOR REFRIGERATORs.-Charle. Durant. of Jersey City, 
N. J .-Thls Invention has for Its object to fUrnl.h an Improved trap for the 
drip or drain pipe of a refrigerator, which shall be so con.tructed that it may 
be tilted to clear It of any sediment or other matter that may collect In It, 
and unle •• removed ob.truct It ; and It consist. In the combination of a tilt­
ing trap with the drain pipe ; In the con.tructlon of the trap ; In the combl· 
nation, with the drain pipe. of a U-.haped supporting and .top bar ; In the 
combination with the trap of a cro •• bar or plate ; In the combination of a 
trip rod with the tilting trap ; and In the combination of hook hinge. with 
the trap and Its .upportlng bar. 

STEAM HEATER.-James J. Smith and Samuel R. Wood, of Cleveland, 0.­
This invention has for Its object to Improve the con.tructlon of .team heat· 
er.. It consists In rectangular ca.t Iron boxe., Into which the .team Is In· 
troduced, and by contact with which the air Is heated. In the lower part of 
the oppo.ite .Ides of the boxe., near one end, are formed hole ••  In which are 
Inserted .hort pipes having a .crew thread cut In their Inner .urface.. Any 
desired number of the boxes are placed side by .ide and at a .hort distance 
apart, and are connected together by .hort pipe., which are .crewed Into the 
.mall first mentioned pipes of two adjacent boxes. The space between each 
two boxe. ls Inclosed with a ca.e, Which has an opening In It. bottom near 
the pipes for the entl'llnce of the air, and an opening In Its top, directly over 
the other orifice. for the escape of the air. A horizontal partition extends 
longitudinally through the middle part of the space between each two 
boxes, from the end of the ca.e at or near which the openings are formed 
nearly to the other end of said box. thus forming a fiue and compelling the 
air to pa.s twice along the .Ide. of the steam boxes before It e.cape.. The 
heater .hould be surrounded with a box or ca.e fitting clo.ely to It at the 
side. and ends. but leaving space. or compartments at the bottom and top. 
The steam Is Introduced Into the pipe at one .ide of the boxe., and It and 
the water of condensation escape through the pipe at the other .Ide. 

BAOK LASH SPRING FOR MAClIINERY.-Hlram W. Bachman, of McLean. Ill. 
-This Invention con.lsts In the employment of two back la.h .prlngs for 
connecting the spindle and pinion of mill gearing or other gearing. The .ald 
Springs are connected to the coUar on the .plndle and to the pinion on op· 
po.lte .ides, .0 a. to equalize the bearing of the coUar and pinion on the 
spindle. They thus prevent the wearing of the parts In the localitle. where 
the bearings come when one .prlng Is used, which very .oon lUakes .uch

· 

looseness as to cause the pinion and collar to wobble. thus creating back 
laSh even with a .pring connection, and making It nece •• ary to frequently 
refit the spindle pinion and collar. 

MODE OF LUBRIOATING MACHINERY.-Alexander P. Gro •• , of Vallejo, Cal. 
-This Invention relates to the application of the principle of the hydro­
.tatlc pres. In the lubrication of journal or .haft bearings of every de.crlp­

tlon. A .uctlon and force pump of ordinary or suitable construction. Is 
connected with the bearing., and It. pl.ton rod Is curved Inward 
at its outer end so as to enter and work in a cam groove in a circular collar, 
which i. secured on the .haft. The lubrlcant l. contalned ln a chamber, from 
which a pipe leads to the pump. To operate the apparatu., the chamber I. 
.upplled with 011 or other preferred lubricant and the shaft set In motion, 
which causes the reciprocation of the pump piston through the medium of 
tne grooved collar and the piston rod. By this means the 011 I. received Into 
the pump cylinder and forced out, whence It spreads lateraUy beneath the 
.haft Into grooves and returns to the reservoir or pas.e. directly Into the 
.ald reserVOir, according a. the .haft Is horizontal or vertical. 

METMOD OF FORMING SHEET METAL MEASURES.-Jacob Coover. of Cham· 
bet:sburg, Pa.-This invention relates to a "  new way" of constructing dies 
80 as to graduate the form of a standard measure, not only to an aggregate 
cubical quantity, but al.o to aliquot parts thereof, and It con.lst.ln a conical 
male die, having a lower .ection of a cone, the .olld contents of which equal 
one gill ; then a horizontal projecting shoulder formed by another .ectlonal 
cone resting thereon, who.e solid contents also equal one gill, but together 
with the preceding are equal to one half pint ; the next section of a cone Is 
equal In .olld content. to one pint : and .o on. according to the desired ago 
gregate .Ize of the ves.el. A female die, corre.pondlngly constructed, allow. 
It to fit nicely therein. A conical tube I. then formed of suitable .ize, placed 

1:IIe female die, and .taved up. The bottom Is then applied thereto and 
the top finl.hed in the u.ual manner. 

WASTE PIPE TRAP.-Thomas Smith, New York clty.-Thl. lnventlon i. an 
Improvement on the wa.te pipe trap for which a patent was granted to the 
above Inventor June 18, 1872, No. 128,077, which .ald trap consist. of a box 
with a hinged valve or gate in It. Introduced between two section. of the 
pipe, so that the wa.te pa.se. under the free end of the valve to the e.cape 
nlpe, the .ald valve being to stop the wind gu.t. which .ometlmes blow up 
'rom the sewer. and blow the water out of the 'water trap. above, .o tha t 
;be ga.e. from the sewer. e.cape Into the hou.es. The .ald trap Is de.lgned 
to be u.ed a. auxiliary to the water trap. The Inventor now proposes by 
having the waste pipe leading Into the trap enter at the bottom Instead of 
the toP. a. heretofore • •  0 that Its mouth will alway. be .ubmerged, which 
was not .0 before, to make thl. a water trap, al.o to effectually .hut off the 
ga.c. from the .ewers. as well as a gate or valve trap ,to .top the aforesaid 
wind bla.ts, which ga.e. leak or escape through the Joint. of the valve 
above the water In the trap. 

WROUGHT IRON PIER FOR BRIDGEs.-Theodore B. MillS, lola, Kansa •. -Thl. 
invention consists in the construction of piers, columns, or abutments of 
Iron for bridge support • •  etc., of four double T bar. stepped In metal pock­
ets or foot rest. on the foundation, at suitable dI.tance. apart at the bot· 
tom, and converging upward toward a common center for bracing properly 
with a metal cap, to which all are connected at the top ; .ald cap being also 
a seat for the bridge .hoe, to which cap the po.t. or bar. are connected In a 
novel manner. They are al.o braced at .ultable Interval. between the top 
and bottom with horizontal and diagonal braces. The posts are arranged 
with their greate.t tran.ver.e diameter In lines radiating from the center, 
toward which they converge in the npper part for having the greate.t 
strength In the direction of the greate.t pressure. Two of these column. 
or piers are used for one abutment. being placed .Ide by .Ide at a .ultable 
distance for .upportlng the .Ide. of the bridge, and connected together at 
the top. The .Ides are covered wIth planks extending horizontally between 
the posts or bars, fitted Into the grooves between the fianges. and secured 

binding plate. or bars running lengthwi.e of the post. and bolt •• 
CASTEE FOR TABLE •. -Henry A. Hle.tand, Hellam, Pa.-Thls Invention 

�on.l.ts of a pall' of bar. for each .Ide of the table or other article, on 
which two of the casters with long shanks are mounted, so as to have an as­
cending and de.cending motion. The bars have hooks with adju.tlng nut., 
• 0 arranged as to be readily detachably connected to the leg. of the table. 
On the upper bar a pair of levers is pivoted and arranged for lifting the tao 
ble by bearing on the ca. tel' .plndle. at one end when the other end Is 
Tai.ed. The latter ends of each pair are connected with a yoke, pivoted to 
a crank or eccentrl<l dl.k on a .haft mounted on the under .ide of the table 
top and extending from one side to the other for operating the lever. at 
90th side. at once. When the table Is raised off Its legs and thrown on the 
casters, the point of connection of the yoke with the dl.k pas.e. beyond 
the vertical line of the axl. of the .haft and brings the yoke to bear again.t 
the .haft In .uch manner as to be self fa.tenlng. The table Is thus held on 
the caster., .o that no time or labor Is lo.t In fa.tenlng and unfa.tenlng the 
apparatus. 

SHEARs.-Charle. Gudehus, of Hoboken. N. J.-Thls Invention consl.ts of 
a lever and .prlng combined with a shear. In .uch manner that, as the blade. 
close In cutting and the pOint of resl.tance shifts toward the pOints of the 
blade. and increa.e. by moving from the fulcrum, the force will be 
tran.mltted from the handle directly to or nearly to the point of the upper 
blade through the said lever and .prlng, .o a. to greatly le.sen the labor of 
cutting throngh .everal layers of cloth. The arrangement Is also .uch that, 
�l soon as the force of the hand by the blades are forced together Is relaxed 
at the handles, the .prlng will throw·the blade. open again. and thus greatly 
relieve the hand of the operator of a dlfllcult part of the labor. 
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SCHEDULE OF PATENT FEES : 
Un each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21) 
On filing each'appllcatlon for a Patent (.eventeen year.) . . . . . . . . . . . . . . . . . $11) 
On i •• uing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlners·in·Chief . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commls.loner of Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On application for Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On application for Exten.lon of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1)0 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1)0 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application for Design (three and a half year.) . . . . . . . . . . . . . . . . . . . .  $10 
On an application for De.lgn (seven year.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $11) 
On an appllcatlon for DeSign (fourteen years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 

Annealing and hardening metal •• J. N. Lauth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132,675 
Auger. earth, J. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,611 
Awning, .lIde. J. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.559 
Axis, .tone, W. C. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  132,540 
Axle boxe., con.tructlng, E. W. Ive., (rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . .  5.118 
Baling pres., P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.669 
Baling hay and cotton, pre •• for, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . .  132.1>66 
Barrels, machine for trUSSing, J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,601 
Ba.ket, R. B. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,703 
Bed bottom, etc .• • prlng, S. Landgraf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132,673 
Bedstead, folding. H. H. HIlI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,576 
Beer, manufacture of, C. C. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.574 
Blind .lat adj uster, O. L. Houghton . . . . . . . . . . . . . . . . . . . . . .  " . .  , . . . . . . . . . . . .  132.581 
Blind .tlle •• machine for boring, S.  C. EIli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.646 
Bottle rln.er, J. Rone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  132.603 
Burial casket, S.  Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.605 
Butter package. H. P. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . 132.555 
Button. to fabriC., machine for riveting, J. J. Mervesp . . . . . . . . . . . . . . . .  132,587 
Cages, manufacture of, J. Hepp, (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,116 
Cans. machine for heading, Norton and Faucher . . . . . . . . . . . . . . . . . . . . . . . .  132,595 
Car coupling. J. N. Anthorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.618 
Car coupllng. T. A. Banta . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.619 
Car coupling. J. J. Lahaye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,672 
Car coupling, C.  L. Horack, (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  5,117 
Car .prlng, railroad, P. G. Gardiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.570 
Car trUCk, railway. S. B. Driggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.648 
Carriage., die for making fifth wheel. of. D. Wilcox . . . . . . . . . . . . . . . . . . . .  132,705 
Chimney protector, lamp, Stern and Blau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.605 
Churn. J. A. Marden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,591 
Chl.el, .tone cutter's, W. C. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.541 
Cider mill and pre.s, M. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.586 
Cigar holder, J. D. W. Olney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,685 
Cigar mold, N. H. Borgfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132,632 
Clamp, W. F. Otl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,588 
Clay mixer, A. J. Kni.ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  132,670 
Cloth .hearing machines, re.t for, A. Woolson . . . . . . . . . . . . . . . . . . . . . . . . . .  132.706 
Clothe. pin, L. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.627 
Coal and .late, machine for .eparatlng. H. Bradford . . . . . . . . . . . . . . . . . . . .  132,628 
Collar blank. G. K. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,545 
Collar., die for making, G. K. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,546 
Collars, machine for cutting out, G . K. Snow • .  182,f)44 
Colla>:" fum oheetIfOf'po,per";'etc:;'iiiethod of cutting out, G. K. Snow 132.547 
Corn .talk chopper., J. Holllng.worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.578 
Crimping machine, Crevissler and Lecamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,637 ' 
Cultivator. Elwood and Pitcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,527 
Curry comb, N. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,551 
De.k, wall, T. Cogswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,632 
Electromagnetic meter, S.  Gardiner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.569 
Engraving and carving machine, T. W. Minter . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,594 
Eye glas., L. B. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,612 
Fare box. J. B. Slaw.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.698 
Fare box, registering, 1'. L. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.535 
Feed water heater. R. Berryman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,518 
Feed water heater, N. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,585 
Fence, portable, G. H. Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,584 
Fluting and sad Iron, combined. A. S. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,590 
Fruit gatherer. J. H. Colthar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.684 
Furnace, hot all', W. N. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.554 
Furnace for remelting Iron and other metals, W. J. Keep . . . . . . . . . . . . . .  182,667 
Furniture. rubber or brush for, B. Y. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,532 
Gas, purifying illuminating, A. Ruthe! . .  . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  182.542 
Gate, swinging, L. Hatchltt, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,530 
Gla.s dish, J. S.  and T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,558 
Grain cleaner, A. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,664 
Grain separator, J. L. La Rose . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,674 
Graining proce ••• J. R. Cros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.688 
Hammer, bush, W. C. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,539 
Harvester. G. E.terly. (rei.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,115 
Harve.ter rake, W. E. Kinnear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.669 
Hat rack, folding. M. L. Roddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 132.692 
Hoe, R. P. Buttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13'2,520 
Hor.e collar cap, R. J. Algeo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.515 
Hor.e. device for training, O. S. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.689 
Hor.es from vehicles, Whlflletree for detaching, A. H. McAIlI.ter . . . . . .  132.592 
Ho.e bridge, J. S. Hagerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,660 
Ho.e coupling, Libby and Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.589 
Hose pipe nozzle, A. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,61 
Honse, portable, A. E. Hotchkls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,583 
Ironing table, F.  Liller, (rels.ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.119 
Lamp, Gordon and Hou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.655 
Lamp, .afety derrick, J. Dillen, (rel •• ue) . . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . .  5,114 
La.t, J. Anzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,556 
Lathe ••  tool rest for, C. F. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,573 
Leather cutting tool, J. Sweesy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,609 
Lifting jack. A. S. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  132.697 
Lightning rod, E. L. yancey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.615 
Locomotive •• exhau.t for, T. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.565 
Mattres., life preserving. Pack and Vanhorn . . . . . . . . . . . . . . • . . . . . . . . . . . . .  132,666 
Medical compound, W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.629 
Milk, conden.lng. J. G. Borden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.621 
Mill pick, C. Penn oyer . . . . . . . . . . . . . . ' "  . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  182.598 
MIll.tone., machine for dre.slng and cracking, J. J. Faulkner . . . . . . . . .  132,651 
Mop head, J. H. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,580 
Mortl.lng machine. L. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.608 
Motion, apparatus for tran.mlttlng, F. M. Borteaux . . . . . . . . . . . . . . . . . . . .  132,671 
Music .tand. A. W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.704 
Nur.ing chemise, H. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13'2.613 
Nuts, manufacture of, J. Ostrander, (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,121 
011 can;-:M. McNamara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,680 
Ore wa.her, S. T. Dorland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  182,642 
Ore cleaner and .ep,arator, J. H. Hlllm'lU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,577 
Oven, baker's, J. Taylor . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.548 
Overshoe, J. 1. Mellon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,681 
Oyster dredge, I. A. Ketcham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 132.668 
Paddle wheel, G. W. Dlckln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.641 
Paper, transfer, W. Grilne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.659 
Paper, machine for cutting. A. T. De Puy . . . .  , . . . . ... . . . . . . . . . . .. . . . . . . . . .  182,525 
Pavement, concrete G. Ba •• ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,620 

Pavement., laying wood, E. P. Morong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,68 
Pavement., form for laying brick. S. <J. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . .  132.560 
Pavement., cementing and waterproofing brick. B. F. Camp . . . . . . . . . .  132,56i 
Pegging jack, J. G. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,61& 
Pencil ••  machine for polishing, G. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,519 
PenCilS, packing board for. O. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,562 
Photograph., etc . •  glazing. Denne and Heut.chel. . . . . . . . . . . . . . . . . . . . . . . .  132.640' 
Plano action. upright. AtklnB and Drewer . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  132,557 
Pinking machine, W. C. Hooper .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,532 
Pipe coupling, Smith and Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,604 
Pipe coupling. M. Stephen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.699 
Planing machine. C. L. and L. P. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,668 
Plaster •• apparatus for spreading. N. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,614 
Plow. H . A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,677 
Plow, F. M. McMeekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13'�.679 
Post hole digger, E. R. Sumner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.607 
Printing pres •• Batchelder and Gard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,517 
Prlntlng pre.s, G. W. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,599 
Propeller, operating screw, A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,588 
Propulsion, means of. S. R. Fo.ter . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . .  132.568 
Pump, .team vacuum, W. E. Prall (rels.ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,123 
Pump for artesia" wells, .team, Faucett and Corner . . . . . . . . . . . . . . . . . . . .  182,567 
Punch,check. J. M. Me.a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,593 
Railway balcony. J. F. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,662 
Refrigerator, H . F .  Cosgrove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,524 
Register, game, J. W. Wormald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,558 
Rendering and drying animal matter, apparatus for, J. J. Craven . . . . . .  132,636 
Road scraper, P. W. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  132,549 
Road scraper, W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,701 
Roller, land, H. W. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,678 
Rubber roll., shaft for, J. B. Forsyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,658 
Safe, kitchen, A. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.628 
Sash balance, H. D. Chance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.681 
Sash balance, H. Gro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  132,572· 
Sash fastener, G. E. Farmer, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.529 
Saw mill, H.  D., E. N., and C. T. Wicke .. . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  182,552: 
Sawing machine. W. C. Danlel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.568 
Scaffold, J. Gorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,656· 
Scaffold, adjustable, W. A. Je.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,583' 
Screw, F.  Washbourne (rel.sue) . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . .  5.125 
Seed planter, J. H. Daney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.564 
Shears, die for making. S. H. Wood. (rel.sue) . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  5,127. 
Shingles, machine for .awlng, J. R. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,575 
Shutterfa.tener. H . D .  Chance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.630 
Shutterfa.tener, J. C .  Hanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,661 
Sickle grinder, FI.her and Coon • . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.652 
Sleigh bell, Gough and Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.657' 
Snow excavator, M. V. Nobles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.684 
Soldering apparatu ••  W. T. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,658: 
Soldering furnace, Ewalt and Tillery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.647 
Spinning, counter twist tube for, B. H. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,582· 
Spokell, machine for turning, L. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.702· 
Steam engines, valve for compound, H. Fairgrleve . . . . . . . . . . . . . . . . . . . . . .  182,648: 

Same . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,649, 132.650' 
Stencil plate, L .  Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,691 
Stone, manufacture of artlflcial , E .  Weatermayr . . . . . . . . . . . . . . . . . . . . . . . . .  132,550) 
Stove, cooking, C. William. (rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,126. 
Stove, reservoir cooking, Swett, Qnlmby and Perry (rei •• ue) . . . . . . . . . . .  5,124. 
Stove and drum. heating, L. R. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,635' 
Stove and furnace grate, H. W. Pell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.668: 
Straw cutter, J. Eiberwelser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,645' 
Sugar Into blocks, machine for cutting, Brunges and Benneckendorf . .  132.626· 
Switch, railroad, A. and J. C. Rants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,600' 
Switch locking device, R. L. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.597! 
Tent, W. W. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.610' 
Thaumatrope., J. H. Layman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,676, 
Tobacco cutters, feed motor for, J. Elberwe�ser . . . . . . . . . . . . . . . . . . . . . . . .  132,644 
Toilet gla •• , J. Vickery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  132,66:1 
Tong., tubing, G. A. Holden . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  132,5791 
Toy rocker. A. W. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,625 
Trees, compo.ltlon for renovating and Invigorating apple. C. F. Smith 132.543 
Trunks, address plate for, J. E. Klrk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,587 
Tubes, compression clasp for elastic, W. Bunce, (reisBue) . . . . . . . . . . . . . .  5,113 
Tubes, machine for making metalliC, J. O.trander, (rels.ue) . . . . . . . . . . .  5,120 
Valve, balanced. W. R. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,526 
Valve • •  lIde, H. A. Jamle.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.665 
Vehicle wheel ••  hub for, A. M. Ocobock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,596 
Vehicles, wheel for, P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.666 
Vehicle., spring for. C.  W. Saladee . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  132,693, 132.694 
Vehicle ••  tor.lon .prlng for, C:W. Saladee . . . . . . . . . . . . . . . . . . . . . . .  132,695. 182.696 
Wagon. square topped or jagger, J. N. Hazelip . . . . . . . . . . . . . . . . . . . . . . . . . .  132,531 
Wa.hlngmachine. W. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.521 
Water closet valve, W. S. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,523 
Water closet valve, W. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132.654 
WindmllJ, P. C. Perkins, (rels.ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,122 
Windwheel, J. A. RI.don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,60� 
Wire way. G. KllJam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  132,586 
Wire for the teeth of burr cylinders, etc., J. K. Proctor . . . . . . . . . . . . . . . .  182.690 
Wire brush for foundery use, .teel, P. Farley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,528 
Wood, preserving. W. H. Jooes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,584 
Wrench, J. H. Strickler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,700 
Wrench, pipe,  A. Gauntt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,571 
Wrench, socket, Arnol<!- and Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,516 
Wringer, clothe., J. H. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,687 
Wringing machine, A. Burbank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132,62S 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed and are now pending for the exten.lon 

of the following Letters Patent. Hearings upon the respective application • .  
are appointed for the days hereinafter named. 
22.775.-COTTON PRE8S.-Z. Atkln.on. January 15, 1878. 
22.786.-HARVESTER.·-C. G. Dlckin.on. January 15. 1873. 
22.787.-STOVE.-P. Dodge. January 15, 1873. 
22.792.-MACHINE FOR MAKING WOODEN TROUGHS.-S. T. Field. Jan. 15, 1873 ' 
22,802.-lIfILL FOR GRINDING CANE, ETC.-I. A. Hedge.. January 15. 1873. 
22.809.-BAKER'S OVEN.-G. C. Jennl.on. January 15, 1878. 
32.841.-HARNESS SADDLE TREE.-8. E.Tompkins. J. Maclure. January 15, 187lJ.' 
28,OO1.-ELASTIC TpY.-L. P. Porter. January 29. 1878. 

EXTENSIONS GRANTED. 
13.897.-GIMLET.-C. C.  Tolman. 
16.814.-CIROULAE SAWING MACHINE.-C. P. S .  Wardwell. 
21.S28.-FuRNAOE FOR TEMPERING STEEL.-P. G. Gardiner • 
21,917-HuLL 0 .. STEAM VEBBEL.-R. and T. Winans. 

DISCLAIMER. 
16,814.-CIRCULAR SAW MAOHINE.-C. P. S. Wardwell. 1872. 

DESIGNS PATENTED. 
6.220 & 6.221.-CARPETS.-T. Barclay, Lowell. Ma ••• 
6.222 to 6.225.-CARPETS.-R. R. Campbell. Lowell. Mass. 
6.226.-CARPETS.-J. M. Christie, Brooklyn. N. Y. 
6,227.-CARPET8.-J. Hamer, Lowell, Mass. 
6,228.-COFFIN HANDLE EAR8.-N. Hayden, Essex, Conn . ,  
6,229.-PENCIL CASE.-E. S. John.on. Jersey City, N .  J .  
6,230.-CARPETS.-D. MoNalr. Lowell, Mass . 
6.281 to 6.284.-CARPETS.-E. Perrin, Klddermln.ter'

,
England:. 

TRADEMARKS REGISTERED. 
1.040.-MEDIOINE.-J. S.  Coleman, San Francl.co. Cal. 
1.041.-SMOKING TOBACCO.-C. R. Me •• lnger. Toledo, O. 
1,042.-PREPARED PLUMBAGo.-Morse Brothers, Canton, Mass.· 
1,043 to 1,045.-CORSETs.-Ottenheimer, J;lothschlld & Co., New 
1,046.-TAGS AND LABELs.-C. S. Schenck, New York city. 
1,047.-EMERY WHEELS, ETo.-Th-e Tanlte Company, Stro ll": . �. 'g, Pa. 
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Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Invontors. 
RODADL Y n o  Investment of a small sum o f  money brings a 
greater return than the expense Incurred In obtaining a patent 
' even when the invention Is but a small one. Larger Inventions 
are found to pay correspondingly well. The names of Blanchard, 
lIIorse, BIgelow, Colt, Ericsson, Howe, McConnick, Hoe, and 
others, who have amassed Immense fortnnes from their inven· 
tlons, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than FIFTY THOUSAND Inventors have availed themselves 
of the service. of MUNN & Co; during the TWENTY-SIX years 

they have acted as solicitors and Publishers of the SOIENTIFIC AMERICAN. 
They stand at the hcad In this class of business ; and their large corps 
of aSSistants, mostly selected from the ranks of the Patent 01l1ce : men cap­
able of rendering the best service to the Inventor, from the experience prac­
tically obtained while examiners in the Patent 01l1ce : enables MUNN & Co. 
to do everything appertaining to patents BETTER and CHEAl'lI!R than any 
other reliable agency. 

HOW TO � This is the clOSing inquiry In � near1y everyletter, descrlbing 

OBTAIN some Invention which comes 
to this 01l1ce. A polllll"e an­

swer can only be had by presenting " complete application for a patent to 
the Commissioner of Patents, An application consists of a Model, Draw· 
Ings, Petition, Oath, and full Speclllcatlon. Varlons 01l1cial rules and for­
malities must also be observed. The eft'orts of the Inventor to do all this 
business bimself Bre generally without sueees.. After great perplexity and 
delay, he Is usually glad to seck the aid of persons experienced In patent 
buslne.s, and have all the work done over again. The bcst plan Is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the Inventor may safely conllde hIS l<1eas to them ; they w!11 advise whether 
the improvement Is probably patentable, and will give him all the directions 
needfnl to protect his rights. 

How Can I Best Secure By Invention 1 
':';: :0 is an Inquiry which one invcntor naturally asks another, who has had 

some experience In obtaining patents. His answer generally Is as follows, 
and correct : 

Construct a neat model, not ovcr a foot In any dimenslon-smaller If pos· 
sible-and send by express, prepaid, addressed to MUNlIT & Co., S'l Park RoW, 
New York, together with a description of as operation and merits. On reo 
ceipt thereof, they will examine the Invention carefully, and advise you as 
to Its patentability, free of charge. Or, If you have not time, or the means 
at hand, to construct a model, make as good a pen and Ink sketch of the 
Improvement as possible and send by mall. An answer a. to the prospect 
of a patent will be received, nsually, by return of mall. It Is sometimes 
best to have a search made at the Patent 01l1ce ; such a measure often saves 
the cost of an application for a patent. 

.Prellmlnary Exalntnatlon. 

In order to have such search, make au' a written deSCription of the Inven. 
tlon, in your own words, and a pencil, �r pen and ink, sketeh. Send these, 
with the fee of �, by mall, addressed to MUNN & Co., S'l Park ROW, and In 

due time you will receive an acknowledgment thereof, followed by a writ­
tcn report In regard to the patentability of your Improvement. Tbls special 
search Is made with great care, among the models and patent. at Wasb1ng. 
ton, to "scertaln whether the Improvement presented Is patentable. 

To Bake an Appl1catlon Cor a Patent. 

The applicant for a patent should fUrnish a model of his Invention If sus· 
ceptlble of one, although sometimes It may be dispensed with ; or, If the In· 
ventlon be a chemical production, he mnst furnish samples of the Ingredl· 
ents of which his composition consists. Tbese shonld be securely packed, 
the Inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mall. TIle safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of MU>iN & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their New York cor· 
responden ts. 

Caveats. 

Persons desiring to ftle a caveat can have the papers prepared In the short· 
est time, by sending a sketch and description of the Invention. The Govern· 
JIlent fee for a caveat Is $10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratis, on application by mall. Addrcss 
MUNN & Co., S'l Park Row, New York. 

Reissues. 

A reissue Is granted to the original patentce, his heirs, or the a.slgnees of 
the entire Interest, when, by reason of an Insu1l1eient or defective speclftca· 
tlon, the original patent Is Invalid, provided the error has arisen from inad· 
vertence, aCCident, or mistake, without any fraudnlent or deceptive Inten· 
tlon. 

A patentee may, at his option, have In his reissue a separate patent for 
each distinct part of the Invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re­
qUirements of the law, as In original applications. Addres. MUNN & Co. 
S'l Park Row, for full particular •• 

Rej ected Cases. 

[NOVEMBER 30, 1 872. 
The patent may be taken out either for ftve years (government fee or $20) 

for ten years (government fee $40) or for ftfteen years (government fee $60) . 
The ftve and tenJear patents may be extended to the tenn of ftfteen years . 
The formalities for extension are simple and not expensive. 

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

All persons who desire to take out patents In Canada are requested to 
communicate with MUNN & Co., S'l Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

F oreign Patents. 

The population of Great Britain Is 81,000,000 ; of France, 87,000,000 ; Bel· 
gIum, 5,000,000 ; Austria, 36,000,000 ; Prussia, 40,000,000 ; and Russia, '10,000,000. 
Patents may be secured by American citizen. In all of these countries. 
Now Is the time, while bnslness ls dull at home, to take advantage of these 
Immense foreign ftelds. MeChanical Improvements of all kinds are always 
In demand In Europe. There will never be a better time than the present 
to take patents a!)road. We have reliable business connections with the 
principal capitals of Europe. A large share of "II the patents secured In 
forel:pl countries by Americans are obtained through our Agency. Address 
MUNN & Co., S'l Park ROW, New York. Circulars with full Infonnation on 
foreign patents, furnished frce. 

Value oC Extended Patent •• 
Did patentees realize the fact that thell· Inventions are likely to be more 

productive of proftt during the seven years of extcnsion than the ftrst full 
tenn for which theil' patents were granted, we think more would avail them· 
selves of the extension privilege. Patents granted prior to 1861 may be ex· 
tended for seven years, for the beneftt of the Inventor, or of his heirs In case 
of the decease of the fonner, by dne appllcatlou to the Patent 01l1ce, ninety 
days before the termination of the patent, The extended time Inures to 
the beneftt of the Inventor, the assignees under the ftrst term having no 
lights under the extenSion, except by special agreement. The Government 
fee for an extension is ,100, and It Is necessary that good profeSSional service 
be obtained to conduct the business before the Patent 01l1ce. Full infonna-

Rejected cases, or defective papers, remodeled for parties who have madc tion as to extensions may be had by addressing MUNN & Co" 57 Park Row 
applications for themselves, or throngh other agents. Tenns moderate. 
Addre.s MUNN & Co., stating particulars. 

Trademarks. 

Any person or firm domiCiled In the United States, or any ftnn or corpora. 
tlon residing In any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro· 
tectlon. Tbls is very Important to manufacturers in this conntry, and eqnal 
ly so to foreigners. For fnll particulars address Ml1NN & Co., 87 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this conntry 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or sell!ng the same goods In this market. 

A patent for a design may be granted to any person, whether citizen or 
allen, for any new and original design for a mannfacture. bust, statue, alto 
relleyo, or bas relief ; any new and original design for the printing of wool· 
en, silk, cotton, or other fabrics ; any new and original ImpressIon, orna­
ment, pattern, print, or picture, to be printed, painted, CBst, or otherwise 
placed on or worked Into Rny article of manufacture. 

Design patents are equally as lmp.rtant to citizens as to foreigners. For 
fnll particulars send for pamphlet to MUNN & Co" 87 Park Row, New York. 

Canadian Patents. 

On the ftrBt of September, 1872, the new patent law of Canada went Into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant mnst furnish a 
model, speclftcatlon and dupJ!cate drawings, substantially the same as In 
applying for an American patent. 

Copies oC Patents. 

Persons desiring any patent Issued from 1886 to November 26, 1867, can be 
supplied with 01l1cial caples at a reasonable cost, the price depending upon 
the extent of drawings and length of speciftcatlon. 

Any patent Issued since November 27, 1867, at which time the Patent Offlce 
commenced Plintlng the drawings n:1. �. : �H;elfication8, may be had by remit­
ting to this 01l1ce $1. 

A copy of the claims of any patent Issued since 1886 wUl be fnrnlshed 
for ,1. 

When ordering copies, please to remit for the same BS above, and state 
name of patentee, title of invention, and date of patent. Address MUNN 
& Co., Patent Solicitors, 87 Park Row, New York city. 

MUNN & Co. wUl be happy to see Inventors In person, at their 01l1ce, or to 
advise them by letter. In all cases, they may expect an "onesl opinIon. For 
snch consultations, opinions and advice, no c/l,a1·ge i8 ",ade. Write plain 
do not nse penCil, nor pale Ink be brief. 

All business committed to our care, and a11 consultations, are kept 8ecret 
and 81rlclly c<mj!denlial. 

In all matters pertaining to patents, such ItS con(lnctlng Interferences, 
procuring extenSions, drawing asslgnmcnts, examinations Into the validity 
of patents, etc., spectal care and attention Is giyen. For information, and 
for pamphlets of il1struetlon and advice 

Addres. 
It.lU N N  &. CO • •  

PUBLISHERS SCIENTIFIC AMERICAN, 
3'2' Park Row, New York. 

OFFICE IN WASHINGTON-Corner F Rnd "th streets, oppOSite 
Patent 01l1ce. 

. . _ -- _. -- - � - - - - - ---- - �- - -.- . ��--

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

Rnbber Belting, Emery Wheels� Ballbltt Metal, &c. 
. . . __ ._----------_.-

RATES OF ADVERTISING. 
Back Pqe - - - - - - - .1.00 a line. 
Inside Page - - - - - - - "3 cents a line. 

Engra"jng8 may ltead ad"erliBemenlB at ,Tie sa",e rale per 
Une, by measuremenl, as t"e leiter-pres •• 

Th,e value of I". SOIIINTIFIC AMIIRICAN as an ad"erti8ing 
medium cannol be over-estimaled. lIB ctrculallo1t i. t. 
li",e8 grealer I"an ITial of any ./ ... Ilar Journal now pub· 
lisTied. It goeR inlO all lTie Slales and TerrllOrtes, and i. 
read in all l"e princip al librartes and readlng-roOffls Of 
ITie world. We In"lle ITie atlention of t1lo .. w1lo wisTi 10 
make 1".lr bulllnes. known to ITie anne","" rat"". .A busl· 
neB8 man wanlB w",elTilng more t"an 10 s ... TlI8 adver· 
lisement in a printed newspaper. He want. clrculallon. 
If " i. wort" 25 centJ/ per line 10 adverti .. in a paper of 
1M ... l1Iousand ctrculaUon , it Is wortTi $S.75per line 10 
adverliBe in OM of forlll·flve Ilionsand. 

PROTECT ION AGAINST FIRE, 

HALL BROTHERS 
A.re prepared to intro ­
duce their " System of 
Sprinklers" into Mills, 
Factories, &c.,  at short 
notice. Call and see a 
practical ope/ration of 
same at their works, 

36 CHARDON STREET, 
B O S T O N . 

l\,1" ACHlNERY, of all kinds. S. C. HILLS, 
.11'.1 51 Conrtlandt St., New York. 

O. P. LEWIS, 
CONSULTING ENGINEER AND HTDBAULICIAN, 

EXPERT IN PATENT CAUSES. 
Opinions frlven on Infringements, merits of machines, 
and Inventions. Detroit, Mich. 

GEO. PLACE .. CO., 121 Ch .. m�ers & lOS Reade �.", N :!_ 
MachlDlsts' Tools. 

The largest and moat complete assortment In this coun 
try, mrlft'W'"iW:U�. blTEAM ENGINE COMPANY 

121 Chambers & lOS Reade Street., New.!��_ 

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

on hand In large quaBtltles, furnilhed In any lengths up 

M'a� �r.. Also, Pat. COUPllflo�E
s�t1��g

& 
am.�

table 
g 

121 Chambers & lOS Reade Streets, New Yorl<:" , 

Sturtevant Blowers. 
Of every size and de.cgl��G�o�r.t'b\l! �n

c�
nd. 

121 Chamilers & lOS Reade Streets, New York.:..... 

W I L D F R ' S 

E��;ay !:!��t!��cI��:����� 
Makers, Tlnners,Llra.s Manufacturers, snversmlth':t, &c 
Warranted �i�e\!J�us"ih�e�(M�fJllt���

e, c. 
121 Chambers & lOS Reade 

F O R  S A L E . 

Steam En[ine and Vacuum Pans. 
olJ!�d�Y����n�

e
:�I:l'tf�n��:�

e 
�;I��:e�

r
�111f:g��� 

��e�
t
�I��';:':J'M�n!�C���ke�

!th two pumps, each 2l' 
Also THREE COPPER VACUUM PANS. Two 

eight feet diameter · one nine feet dlam. With abont 
two hundred feet 5 inCh tnrned Wrought Iron Shafting. 
For sale by R. L. & A. STUART, 

169 Chambers Street, New York. 

HILL, CLARKE & CO. ,  
DEALERS IN 

ENGINES, BOILERS & STEAM PUMPS, 
AND 

IRON & WOOD-WORKING MACHINERY, 
Continue business with undiminished fac!litle. at No. 11 p���:r:��.s�gft�!i:t���ftt{r:� up Shops with power 
and machinery.) 

TO WATER WHEEL INVENTORS AND 
MAKERS. Eree teats-for ' Inch wheels-water caught In tank. 8IRl1l tor oIroular� , . . .  . � It, F • •  " .. SOlf, p, 0, Doc .e, OIBell\liatt, e ... o 

CHAMPION SPRING MATTRESS-The 
) latest and best Iml>rovement. Do you "'" . ,t a 

health'!. and comfortable bed ? Here It 18. The softest 
easles I Chea�e8t, most popular, and durable Syring Bed 
��exr:r:ft�our\t b�1611

ea
gJ�p��:a

e
�i t�ga�i��� ��: 

l>ercd steel springs, so unfted that the pressnre Is eqnally 
illstributed. Easily moved or carried about the honse. 
Can be lifted turned, or rolled up like a blanket. Both 
sides alike. No fra,,, ,,, no wooden slats. May be used on 
ftoor without bedstean, No under bed required. Needs 
only half thickness of hair mattress. Warranted noise. 
less. Any sizes made to order. Send for pictorial circu· 
lar. Retail price of double be'i $12. Shipped, by slnA1le 
��gn�

r
t����Y:lde�

o 
;.

l
b��'i�gH 

t
�
e 
C'O���k����r:l a!:ti 

1SS Dnane Street, New York. 

e � E .A. -2lt 
PUMPING MADHINERY 

Large and 
Splendid 

Illustrated 
C&t&logua 

Sent Free, on 
Application. 

Cope & Maxwell Man'f[ Company, 
MOLDING, MORTISING, _ <" ��8, ��o d; ��2 East Second St., 

TENONING &: SHAPING , 0  CINCINNATI, O. 
M A C H I N E S I -----

BAND SAWS, WANTED AGENTS to sell articles need�d 
.::IIII!!_ilPlIIIf SCROLL SAWS, by every one. PLUMB & CO., Phlladelphla, Pa. 

Planin[ & Matchin[ CASH for PATENTS, 
MAC HINES. &c., If practical and jlrofttable,· can be obtained through our RAILROAD, CAB, and AGRI agency. E. E. ROBERTS & CO., Consulting Engineers CULTURAL SHOPS, &c., and Wfr's Agents 15 Wall St. New York. .,.-Superlor to a!!! In use. " 

J. A. FAY & uO., Write for Large Dlustrated Descriptive PrIce List to 
CINOINNATI, ohiO. 

Reynolds' 
TURBINE WATER WHEELS. 

The Oldest and Newest. All others, 
�I'Jli'!'H::�o"��fl�:g�g:��

r
��';fu"�� 

the public. We do not boast but 
qnIetly excel them all In stannch, reo 
reliable, economlcal l1"wer. Beautl· 

fu
l &l'=�� �t:ee? �eJ���OT, 

__________ Gec-a_ring, Shaitlllll'. 

THE EAGLE FOOT LATHE for Amateurs, 
Jew:ello-3 and others, excels In Mnd ftnlah any 

pJ·o4ucr Cl. .l\J.aD.ufaO.�u� by W, .L. .. La. Co., 00 to 
11'1 Ltllerty Stiftb. Ne" Tlir\l., sed Ii HpttOb; 

PITTSBURGH, PA, 
gm!����¥�:r.��\�rs�'l�:.

e
g�

h
���

adl
�id���sin::g� 

boys, at very low prices. Guns, ,8 to � Pistols, ,I to f25. �ENUINE NAXOS EMERY, from the 
Mines of the Greek Government, at orl nBI prices. 

S pments direct from Nax08 to all parts. �or partlcu. 
lars, apply to JULIUS PFUNGST Frankfort·on.Maln, 
Sale �e'!� to the Lessees of the Naxo. Mines, Large 
:\

Oa�:i_UY �_e��Ufaoture, 
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B A I R D  

LIST NO. 2. 
DUSSAUCE.-A GENERAL TREATISE ON 

THE MANUFACTURE OF EVERY DE­
SCRIPTION OF SOAP : 
ComprisIng the Cbemi.tl'l' of the Art. with Remarks 
on AU,,&l1e., Saponltlable Fattr BOdies, <he apparatus 
necessary In a Soap Factory, Practical In.trnctlon. 
in the mannfacture of the varlous kinds of Soap, the 
a •• ay of soaP."J etc. etc. Edited from Note. of Larm', 
Fontenelle, Malapa�, Dufour. and other., with 

!l'�::'l'e�? ¥m��r::�:d�d�t��':,·��.!l��: .�: .����ft�c/ij 
DUSSAUCE.-A GENERAL TREATISE ON 

THE MANUFACTURE OF VINEGAR : 
Theoretical and practical. Comprising the various 
Methods, »y the Slow and the Quick proce.ses, with 
Alcohol, Wine, Grain Malt, Cider Molasses, and 
Beet. · a. well a. the Fabrication 0'1. Wood Vinegar, 
etc. etc. By Prof. H. Dn.sauce. In one vol., 8vo . .  1 5  W 

NAPIER.-A SYSTEM OF CHEMISTRY 
APPLIED TO DYEING ; 
By Jame. Napier, F. C. S. A New and Thoroughly 
Revi.ed Edition. Completely brought up to the pre­
.en t state of the Science, lncluding the Cheml.t�of 
Coal Tar Color., by A. A. Fe.queh Cheml.t and En­
Jdneer. With an Appendix on .uyeIng and Calico 
Pt1ntIng as .hown at the Universar Expo.ltlo� 
Pari., 111&7. IIIu.trated. In one volume, ·Svo. 4"" 
p .. ges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 00 

O'NEILL.-A DICTIONARY OF DYE ING 
AND CALICO PRINTING : 
��g::����: ��:��c����f 

o�IJh�l�u��aw:i��� 
Textile Fabric. ; with Practlc .. 1 �ce'fnRt. and Scien­
title Information. By Charle. O'Ne I, Analytical 

���:: 1,(tg:rlfi.!he ��X�l:'lt�����rgl
o�.f.,y�t�ogi 

Manche.ter : Author � .. Cheml.try of Calico prInt­
ing and Dyeing." 'fo which I. added An E.say on 
Coal Tar Color. and their Application to Dyeing and 
Calico Printing. By A. A. Fe.quet • .  Chemi.t and En­
!dneer. With an . Appendix on Dyeing and CaliCO 

·Prlntlng, a • •  hown .. t the Universal Expo.lt1o� 
Pari., 1867. In one volume. Bvo., 491 page • . . . . . . .  � w 

OSBORN.-THE ME'rALLURGY OF IRON 
AND STEEL : 
Theoretical and practical In all It. Branches .  with 
.peclal reference to American Material. and pro­
ces.e.. By H. S. O.born. LL. D., Profe •• or of Mining 
and Metallurgy In Lafayette College. Ea.tonJ Penn­
sy lvania. nru.trated by numerous large roldinJJ 
pla teo and wood-engravings. Bvo . . . . . . . . . . . . . . . .  ,10 00 

ROSELEUR. - GALVANOPLASTIC MAN-­
IPULATIONS : 
A' Practical Guide for the Gold and Sliver Electr 0 
¥;�:r

t:����'i,�:lrirl*���I�fe�����'i':he���I�';,� 
to •• or of ·the· G .. lvan lastlc .4.rt, Mannfacturer of 
Chemicals, Gold and S ver Electro-plater. By A. A. 
Fe.quet, Chemi.t and r. IIIu.trated by over 
127 Engravings on wood. 0 •• 495 pages . . . . . . . . .  ,6 00 

SHA W.-CIVIL ARCHITECTURE : 
Being a Complete Theoretical and Practical System �i �h�l�t�' �:�J�:ld �t!'a::����l:lre'�n�I81�� 
�h��::�.�Wi'o�:y

O��o�h,tg ���tft":;>,ft':;g�'krc:l 
tects. The whole lIustrated bii �ne Hundred and Two 
i'At"fI�n��tg� 1I81�lh��!��� . . . �� . . ���.��:: . .  �1

.�'�8� 
VAILE.-GALVANIZED IRON CORNICE­

WORKER'S MANU.AL : 
Containing Instructions In LaY1ng-out the Dllrerent 
Mitre., .nd Making Pattern. tor all kinds of PlaIn 
and.Clrcular Work. AI�o, Table. of Wellrhta, Areas 
and l)lrcumference of Circle., and other Matter cal­
culated to Benetlt the Trade. By Charles A. Valle

. 
' 

Snperintendent I I  Richmond Cornlce Works," Bleb­
mond, Indiana. -IIIu.trated by Twenty-one Plate •. 
In one volume, 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 00 

--0-
ar The above, or any of my book., .ent by mall, free 

of postage. at the publication prices. . IF My new a,nd revised Catalogue of PRACTICAL 
AND SCIENTIFIC BOOKB-96 pages, Bvo.-IIent, free of 
po.tage, to any one who will furnish his addre.s. 

HENRY CAREY BAIRD. 
Industrial PuliU.her; 400 Waliiut Street, 

PmLADlILl'm .... 

.. GREAT REDUCTION IN PRICES 
OF LE COUNT'S PATEN'r HOLLOW 

LATHE DOGS. and his Machinl.t Clamps of both 
Iron and Steel. 

i .et of 8 dogs. from " to 2 Inch, es·lIO. 

ms expandIng Mandril l. " tlr.t cIa.. tool, which has 
long been needed by every Machinl.t. 

Send for late.t circular. 
W. LE COUNT, South Norwalk. Conn. 

STEEL CASTINGS 

To PATTERN ; tensile strength equal to 
wroulht Iron ; will rivet 0W\i'ends or ease harden. 

Heavy w�� :J'�r\'l.�&."1,��,
8Pw.1a. ; 42 cilk .i.�M:iI�:rk. 

To USERS OF STEAM POWER.-Circu­
lar Slide ValveJ for Slide Valve Engine.. The fol 

owing explaIn. Itselr • -
, OFJ'IOIl COOK & Co.'. SmNGLlI MILLS, t 

BUBLINGTON , low .... Oct. 8, 18'12. 5 
Your Improvement on our En!dne, give. complete .at­

I.factlon. Our Engineer e.tlmate. the gain In power at 
one third, u.lng but one third the water. and .aVing veg­
largely In fuer. Such splendid re.ult., .o cheaply oll­
talned, are worth million. yea1"1y to tne country and 
ought to be generally kn,own. You can refer douhters 
to u.. GratefU\lyi. W. E. COOK & CO. 

Agent. wa9�r. 'f.·:tfl'li�e·Burlbllrton Iowa. 
• 

HASKINii MACHINE 00., Fitchburg, Ma •• ' 

. Slide Re.t •• Hand Planer •• Scroll Saws 
jlIMPROVED F O O T  L A T H E S· 

t!'H':t�fo"�o
e:��?ers. Seiling every where 

N. H. BALDWIN, 
Laconia. N. H. 

FOR SALE-A Woodworth Planer and 
Matcher, 4 Side. one 8 Side, also Surfacers. Moulde'1/ �';��"s�� R��t'Il:.fd 1:�eMa:e"s�iJe'�c, Sc�c. 

MaChInery Hou 1d, or Exchanged. G. RAB�Y & 
CO., 2S Ferry St York. 

LATHE CHUCKS-HORTON'S PATENT 
from 4 to 86 Inche.. AI.o for car wheels. Addre.s 

E. HORTON '" SON. WInd.or Locks, Conn. 

MACHINERY NEW and 2d-HAND.:o-
. . Send for.Clrcli1ar. CIL\8. PLAuE 

, & C0., 110 VetU!y at., New York. 

WAHTBD 51) MACHINISTS used to first class work. � Steady, reliable men can tln<W0d!tlJ and .tem l*�� �mXl-ePast.a�:,,�� J. W RK ST� 
'1� S��£�eW&�b�Ni!�flJ'lfh�g�� tt�.:;.��aNeW��r�r 

C INCINNATI BRASS WORKS-Engineers J and Steam-tltters' Bra •• Work. Be.t. lIualffy. Scnd fer Catalogue. F. LUNKENBEIMER, Prop. 

BURDON IRON WORKS.-Manufacturers 
of Pumpl�EnJdne. for Water Works, Hllrh and low Pre •• ure En ne.,"Portable En!dne. and BoUer. of all klnds,�ugar 1.1 Screw, Leve�l>r'H'.J1lbd Hydraulic r:��. 10'!fr��7t., l'!r���r;�'N. Y? & WHIT· 

CAMPBELL, WHITTIER & CO. , 
1 176 Tremont St. , Boston. 

MANUFACTURERS OF 

II -L B V A  T 0 B S 
Of every de.crlptlon, as follow. : 

BALDWIN'S PAT_ WA�CE "ELEVATOR, for pa •• engers and Illmt freight .  . 
HYDRAULIC ELEVATOR. for. prlvate hou.e., etc. WIRE ROPE ELEVATOR, of all B1zes. for store., fac-to���s,s PA� DOUBLE STEEL WORM ELEVA­TORnfor heavy freight and pa •• engers. (A the above are provfded with Merrick & Sons', Baldwin'. or l'holllp.on·. pat • •  afety apparatu •. ) MILLER'S PAT. DOUBLE SCREW ELEVA'rOR, for large 
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'JIJ jt . • quare, and l!:clglltil ul' to six ore gh ons. so, n •• nes, Boden &Ii: MachInery. 

The Best Smntter in America. 
T��Elm°HR s��W& C�bIn�.fI������� q ue.tlon t best and cheape.t in America. �elid for IlIu.tr ular, giving full particulars. It will p"y you. . M. & CO., Bucyrus, Ohio. Manufacturers. �VERY MAN HIS OWN PAINTER." 

. JUST BLISHED, A NEW WORK : H W TO PAINT. ned for Tradesmen, Meehan. 
�1n¥::,c�e��ol:'In U?a'::; ����n�J."c:\��� JdldIng bronzing .ta nlng, graInIng, marbling, varnl.h­IDlfl POll.h�. ol.omlnlng, pattir-hangIn� strlP�, let-
��InUflncgR o:fva���; �'i:.���s ufJd�<>"��: ��t, t��� required &c. 11. 

THE CARRIAGE PAINTER'S MANUAL. 1. THE HYGIENIC BAND·BOOK. _ $2. THE UE H,EALING ART. 80 ct. ; ;  WEDLOClh.,11.50 ; L AT HOME' II.1fO. Sent by mall. S. R . .... US, er, 
S89 dt°�e:.,.ari';::f�o��inplete lI.t of popular books. 

EDWARD H. HOSKIN 
CONSULTING AND ANALYTICfAL CHEMIST, 

Lowell. Mo ••• 
Chemi.try as applied to the Art •• Manufacturers and 

MedicIne. 
WOODBURY'S PATENT 

!:!�!!'L1!ge.��!t!.!�!����e Saw Arbors, and other wood worklrur machinery. S. A. WOODS, S 91 Liberty street, N. Y. ; Send for Clrcumrs. ( 6'1 Sndbnry street, Bo.ton. 

STEPTOE MCFARLAN & CO., 
Mannfacturers 01 the most Improved Patent Daniel. Woodworth & Farrar Planers, Bash and Moulding, Ten-
������'7�r'W�a����n

Wo?� La6��:!:�g price • •  ent on .applicatlon. .�a�eh u.e and Manufac­tory No. 214 to 220 We.t Second .treet, CInCinnati, Ohio. • RISDON'S IMPROVED ; 

. . .  I��!�,i�!. p! !!!�!��!Li' 
upon a te.t ha. velded oTer 84 per cen :ei:��f:�ri..":"1e�ver 88 per cent at 

Send for circular to 
T.  H. RISDON & CO., 
Mount Holly, New Jersey. 

Foot Lathes & .  Power Lathes 
With and without BlIck Gears. Also, 

S P E C I A L  M A C H I N E R  Y 
MURRAY BACON, 628 Commerce .t., PhfI8delpbl • •  

VOR LOCOMOTIVE and Stationary Engine 
f.;.;t 

Slide Valve Seat Planers. Long'. Patent, ancf the 
est Bud P1anei����re£. CO:, Woreoater, Ma •• 

To Elect·ro -Platers. 
BATTERIES, CHEMICALS, AND MATE-

RIALS. In .ets or .lnEff� with book. of In.tructlon, 
�:nlfe"c1���l'a'h��: �����Id .?;:��B����: ���·l�m: 
trated catalogue .ent free on application. ��_ 

WHALEN TURBINE. No rI.k. to purcha.er 
Pamphlet .ent free. SIITH WHALIIN, Ball.ton Spa. N. Y 

RIVERVIEW MUitary Academy, Pough­
keepsie, N. Y. A thorough·golng school for boys.

_ 
Niagara Steam Pump. 

CHAS. B .  HAR.DICK, 
2S Adam • •  t., Brooklyn, N. Y. 

P. BLA.ISDELL & Co . ,  
MANUFACTURERS OF FIRST CLASS 

MACHINISTS' TOOLS. Send for Circular •. 
Jackson st., Worcester, Mass. 

MIlIIDg MachiDes. 
S TANDARD, UNIVERSAL, INDEX, CAM­\...: CUTTING and PLAIN, ln every variety, of une.qnal­
led de.lgn and tlr.t-cl" •• workman.hlp. Send for IIIns­
t.rated Catalojrlle to the BlIAIN ... BD MILLING MAOHINII 
Co., 11 Pemberton Sqnare. Boston. Work. at Hyde Park. 

E M. MAYO'S BOLT CUTTER-Patented 
e In l86'7-ReviBed and Imp�oved In 1871 and 18'l2. 

Send for IIIu.trated Circular. Cincinnati, Ohio. 
FOOT LATHES.-T. SHANKS, Baltimore, Md. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

��:re:sl�::e�:�re,e�, :�?d !8l�r'W: �8�tycf.'s 
SONS�tteawan, N. Y. and 118 Llber;ty St., New York. 

WOOD-WORKING MACHINERY GEN­. erally. S"eclaltles Woodworth Planers and Rich­
ardson'. Patent ImJ,roved Tenon Machines. No •. 24 and 26 Central, corn��n�y 1���rR¥�lfuwsoN. 

THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Arehltects l. called !�t�Wi�P��g: :�"c':,'C:���c;.,:! �= ��;��� �r:.i �f! ��fgf ��g��t:rfn':.��� :�tf,!:,\-;.c�:��lr. �"e �� 

prepared to furnl.h all .loes at term. a. favorable a. can 
be olltaIned elsewhere. For de.crlptlve lithograph address 
Carnegie, Kloman & Co, Union Iron Mill., Pittsburgh, Pa. 

A.ndrew's Patents. 
No�:!,

e
::\fe�

i
��o:v�:r�:'!;t.

or Geared Hol.t-
Safety Store Elevators. Prevent Accident. if 

Ro e .... Belt. and Enlri,ne break. 
S: Hnminl( Safety Boilers. 
o Ina Enlrlne", Double and Sinale. 1-2 to 

Horse power. 
Cent 

twI
al PUmps. ';'00 to 100,0W. r.tllonll 

Nl�d. sn".'::3; H::�el.
u
lr:a'l.

i
�:�rn. e�.����� 

oat lnjuu. 
All Li..lrhtJ.Si�,,!e. Darable, and Economical • 
Send for Vi1'C-tWln. 

. D. A1t��i!� s�r!�,
ONew York. 

Bnildars 
Give the AlmBIOAN BUILDEII a trial and l:l�1 't��:��!\l.algr �'h:alo���. 

Sent on 

Addre •• CRAS. D .  LAKEY. Publi.her, 
28 Murray .t., New York. 

1823. J U B I L E E ! 1873. 
OF THlI 

Hew York Observer. 
The Be.t Rellgiou. and Secular Family Newspaper. 

$3 A YEAR WITH THE JUBILEE YEAR BOOK 
SIDNEY E. MORSE & CO .. 
31 "ark Row. New York. 

SEND FOR A SAMPLE COpy. 
Buy BARBER'S BIT BRACE. 3 .50 PROFIT ON 1 .50. Best things out 

for Agent.. Send· for clrcnlars to 
M. L. BYRN, . .  80 Cedar Street, New York. 

INVENTORS' NATIONAL UNION. ' E. H. 
GIBBS' &  CO., 178 · Broadway, New York. Patent. 

Sold on Commi .. lon. Send for·Crreular. . 

Da���t 
The Slmple.t, Cheape.t. and Be.t In u.e I . Ha. but ene 
needle I A Child can Run It. AGlINTS WANTED IN EVEBY 
TOWN. S�¥'i�'¥'/Jt:Kll�U':�.�'J�th, Me. 

HAPPY HOMES, and How to keej. them 
UAL J�t&�lt ·th��.!iftEj.��!!J'II!'��III����i 
a year, current No •. , 80 ct •. ; sample No.·kof-*a.t dateBd {fr'i:'a��a��a:Wlw 

t�!rr;,pay p osta�, by B. • ELLS, 88 

OTIS' SAFETY HOISTING 
Machinery. 

OTIS!.. BROS. &Ii: CO., 
NO. 348 BROADWA x, NEW YORK. 

WOOD AND IRON Workin§; Machinery 
MaChIn��'JJ��h"t .. �:�W:ti.��k'i.'"��MJ'�i:ell"a�:I'J'�:t. 
Band Saw.,. Cable and Sheaves for tran.mlttlng power 
EnaIne Latne., Uprllrht Drill!,. K� Beat Mac�nes •• etc. 
DllilI. Catl, free. T. Bo BoULE x  & VAlLi LlIlSJIjpert . ... . Yj> 
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BUERK'S WATCHMAN'S TIME DE 

TEC'l'OR.-Important for all large Corporatlone 
�'rlh lti���g����ur'i.��ct\:"�·�rf.,':,b�1 �f

w�fg���g�, 
Eatrolman1I a. the .amc reaches dI1ferent .tatlon. of hi. 

eat. Sen for a Clrcular.
p. O. Box l�lo�t��K.M:a ••. 

N. B.-Thl. detector I. covered by two U. S. 'Patent. 
Partie. u.lng or .elllng the.e In.trument. without au. 
thorlty from me w1l1 be dealt with accordIng to law. � ICHARDSON, MERIAM & CO. 

M .. nufacturers of the late.t Improved Patent Dan els' and Woodworth Planing Macblne., Matching, Sa.� 
���I':'��:P�r;,ru���n��!.a=·ll'lc�����t..s:�ftf: X:� Arbors, Scroll saw.wRallway• Cut-olr. and Rip-.aw Ma 
g����.��k�f "'Wood�gr��rnIMc��:;: a��t!l:,rlo: and price lI.t • •  ent on appllca�lon. Manufactory, 'Wor cester, Mas.. Wareho�e, 101 Liberty st, New York. · 17 1 

SHINGLE AND BARREL MACHINERY.­
Improved Law'. Patent Shingle and Heading Ma­clilne slmple.t and be.t In u.e. A1.o, Sblngle Heading and Stave Jointer., Stave Equalizers, HeadIng Planer. Turner., &c. Addre .. TREVOR & Co., Lockport, N. Y. 

P ORTABLE STEAM ENGINES, COMBlN-:: 
Ing the maximum of emclencl' durability and econ-�le\yn:�J���t:'.t�;��tw'ri���.:��lnrl�io T6'eYn af� n.e. All warranted satl.tactol'l' or no sale. DIISCripfive circulars .ent .f.nc�p£Hrfi�Y td��'i.awrence, Mo. ••• Liberty st., New York. 

RING SPINNING 
IMPROVED SPINDLES-9t\ffi revolution. KlXNminute. 

¥mrl�"G�O�X��I-'ldlad.!f�I���RG UFAC-

W. W. TUPPER &Ii: CO. Pat. Furnace Grate .. 

Agents, Bead. This ! 
We will pay Agent. a Salary of .30 per week and ell; . penses to .ell our hew and wonderful Inventions dre •• M. V. WAGNER & CO., Marshall, Mich. 

OF THE 

SCIENTIFIC AMERICAN. 
The Beat Mechaniool POIjJ61' in the World. 

A year's number. contain over 800 pages and several 
hundred engravIng. of new maChines, u.efni and novel 
Inventions, manufacturing e.tabllshment.. tools, and 
proce •• e ••  

The SCIENTIFIC AMERICAN I. devoted to the Inter­
e.t. of Popnlar Science, the Mechanic Arts, Manufac­
tures, Invention., Agrlcultnre. Commerce. and the In­
dn.trlal pursnits generally. and I. valuable and In.truc­
tlve not only In the Work.hop and Manufaetory, but 0.1.0 
In the Household. the Library, and the ReadIng Room. 

To the Mechanic and Manujooture;r ! 
No person engaged In any of the mechuical pursultB 

.hould thInk of dOing without the SoIllllTIJ'IO AlmlII­
O"'li". Every number contalnsfrom six to ten engravings 
of new machine. and Invel!tloll. which cannot be fonnd 
In any other publication. 
Ohemists, Architects, Millwrights and FaJl"lTle;rs 

The SCIENTIFIC AMERICAN w1l1 be fonnd a most 
u.eful journal to them. All the new d1acoverle. In the 
.clence of chemtstry are given In ttl columns ; and the 
Interest. of the architect and carpenter are not over­
looked. all the new Invention. and discoveries apper 
talnlng to these pursnits being published from week to 
week. Useful and. practical Information pertaIning to 
the Intere.ts of millwrights and millowner. wllI be found 
publl.hed In the ScIIINTIJ'IO AlmllIoAN, which Informa 
tion they cannot po •• lbly obtaIn from any other .ource 
Subjects In which planters and farmers are Intere.ted 
will be found di.cu •• ed In the SOIlIJ!iTIJ'IO AlIDDBIOAN. 
many Improvement. ,In agricultural Implement. beln" 
Illustrated In It. column •. 

We are 0.1.0 receiving, every week, the be.t sclentltle 
journal. of Great Britain, France, and Germany ; thus 
placIng In our po •• e •• lon all that i. tran.plrlng In me­
chanical .clence and .. rt In these old countries. We 
.hall continue to transfer to our columns coplou. ex­
tract., from the.e journal., of whatever we may deem of 
Intere.t to our readers. 

TERMS. 
One copy,. one ye8r 
One copy, .1x months -
One copy, four month. 

$8.00 
1.50 
1 .00 

One copy of Sclentitlc American for one year, and 
one copy of engraving . .. Men of Progres. " 10.0 

One copy of Sclentltlc American for one year, and 
one COpy of .. ScIence Record," for 18'l8 - 4.50 

Remit by postal order, draft or express. 
The po.tage on the SCientific American I. tlve centll1'er 

quarter, payable at the omce where received. CaiJ"da 
.ub.crlbers mu.t remit, with .ub.crlptlon, 25 cents extra 
to pay po.tage .. 

Addre •• all letter. and make all Post omce orders or 
draft. payable to 

:MURIt' &. 00., 
aiJ lAM »W, ow YOU. 

© 1872 SCIENTIFIC AMERICAN, INC
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Advertisements will be admitted on this page at the rate of 
$1.00 per line for' each insertion. Engrvings may 
head advertisements at the Bame rate per line b1l meas· 
urement, as the letter·pre88. 

ASPHALTE ROOFING FELT. 

A CHEAP, durable, and light permanent 
Found���,ft

n
e1c�

or 1l:�1, r���o�e
eJoJ�e!tgfJ:e

F�11
u:�� 

general ROOfln! materials. De.crl�tlve Circular, Sam· 
Ple;baNia7J�'i. :Ls:��ntj;Le'r';lberti ft:/'A!:���k. 
P ATENTS of Useful Inventions, suitable 
Lond��

r 
����:it�:�

te::xtYbrt����
as

G.
or

H�
x
��¥T'J, t�� 

Mercer Street, New Yor_k_. 
__________ _ 

ISAAC S. CASSIN, Enil;ineer, late Chief En­. gineer of the Philadelphia WaterWorks, No. 431 Race 
St. , Philadelphia, Pa. Water Works constrncted, Snrveys 
and Estimates made, Drawings and SpeCifications, and 
all kinds of Hydranllc Machinery and materials furnished. 

FOR S ALE and EXCHANGE-Sahlstrom'S 
PATENTS : Foot·Scraper, Egg·Tester,Comb·..,leaner. 

Address A. SAHLSTROM, Pierce City, Mo. 

NOTICE TO BRIDGE BUILDERS AND 
ENGINEERS. 

In pursuance of a resolution of file Select and Common ��euli.�l�e"l f�: a
Cl�rd�\ ��I!."o�

e
}F�IM:�ag�:t�:J;!:f�!�� 

in width, across the Schuylkill river, at Girard avenue. 
They must be submlttwlat thls olllce on or before WED· 
NESDAY, the 11th daii iWDecember, t812, at 12 O'ClOCk, M., 
����m!�m�;

h
s",r�e��������b�e�u���&

r
�t��fed

t
�� 

Councils for further action. Plan and profile of thc site 
may be seen at this OIllC�'AMUEL L. SMEDLEY, 

Chief Engineer and Surveyor. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM, 
WATER, AND OIL. 

I\TSteam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c., &c. 

NO. lli GOLD ST., NEW YORK. 

WIRE R OPE. i ° H N A. R O E  B L I N  G '  S S O N  S .  
MA¥UFACTURERS, TRENTON, N. J. ;fOR Inclined Planes,Standing Ship lUgging , 

Bridges, Ferries, Stays, or Guys on Derricks & -Cranes, 
�ller Ropes, Sash Cords of Copper and Iron, Lightning 

Conductors of Copper. Special attention given to holst· 
Ing rope of all kinds for Mines and Elevators. Apply for 
circular, givi� price and other information. Send for 
ra
a
r':C�i����o::li�rrl;s��nh��l�f:&��Yy:�\v��g��us� 

No. 117 Liberty street. 

AmeTican Saw Co. 
No. 1 Ferry Street, corner 

Gold Street, New York. 
l[ANUF A.OTURERS OF 

CLOTHING } 
WAREHOUSES, 

NEW YORK. 

FREEMAN & BURR, ( w�i�Wl:�s, 
138 and 140 Fulton St., New York. f NEW YORK. 

THE STOCK for FAI,L and WINTER Is of un�aralleled extent and variety, embracing &11 the most 
�I���!�����!r ::e�:abriCS of tho Seasons In !!\ UITS, 0 ERCOATS, and Clothing of every description for all 

BUSINESS SUITS, $15 to $30. OVERCOATS, DRESS SUITS, $20 to $40. 
BUSINESS SUITS, $40 to $50. $8 to $20. DRESS SUITS, $50 to $70. 

BOYS'8VERCOATS, $5 to $10. 0VERCOATS, BOYS' S UITS, $5 to $10. 
B OYS' VERCOATS,$15 to $25. $30 to $50. BOYS' SUITS, $15 to $25. 

ar Our facilities for Fine Custom Work are nnequaled. Any garment made to measnre at few hours' notice. 

COUNTRY QRDERS BY MAIL promptly filled. FREEMAN & BURR'S SYSTEM 
FOR SELF·MEASURE enables parties In alI parts of the country to order direct from them, w th the certainty of receiving the most PERFECT FIT attainable. 

J RULES for SELF-MEASURE, Samples of Goods, Price List, and 1 Fashion Sheet, SENT FREE on applicat1 on. 

A .  S.  CAMERON & CO. ,  
ENGINEERS, 

Works, foot of East :/3d 
street, New York City. 

Steam Pumps, 
Adapted to every possible 
duty. 

Send for a Price List. 

TO IRVBHTORS. 
The " Consolidated Fruit Jar Company," 
�:!�!d 

s
glP'[l��p��C��!�� ���ari'ic�����t�!�� . �§��: clalty of getting up Samples or Models as desired. Hav· Ing connected with onrManufactory a Machine Shop, we 

���I�f;�e"n�f��:! 
f
1�;[;!�: If t�?SM{�W�it �rla�:ir��� 49 Warren St., New York City. 

FIRST PREMIUM (MEDAL) A WARDED IN 
18"0, AND ENDORSED BY CERTIFI­
CATE FROM THE AMERICAN INSTI­
TUTE IN 18"1, AS 

"THE BEST ARTICLE IN THE MARKET. " 
Ft�¥rJJ����Y:G cf�rIJilEN:llrJJoiiEf.ps�Lll: 
¥��T�lplJ,

P:tLTUM, ASBESTOS BOARD, ASBES· 
Send for Descriptive Pamphlets, PrIce Lists, Terms to Dealers, etc. 

H. W. JOHNS, 5 Established ! New Olllces, 87 MAIDEN LANE, cor. 
( in 1858. 5 GOLD STREET, New York. 

Something qnite New and Novel l 

. SASH BALANOB 
W I T H O U T  C O R D  O R  W E I G H T S. Models to be seen at H. GROSS, 110 Bloomfield St. Ho. bOkeI!' N. J., & M. LEIPZIGER, 216 Church St, New York. 

5000· AGENTS WANTED. - Samples 
sent free by mall with terms to clear from $5 to $l�per day: Address N. ii. WHITE, Newark, N. J. 

B U  I tD ERS' 

MA.HOGANY, 
ROSEWOOD, FRENCH WALNUT, SATIN

TC WOOD, HU:N GARIAN ASH, CEDAR, E • 
Large and Choice Stock Foreign and Domestic Woods, ln 

VENEERS, BOARDS, AND PLANK. 
ImPO��&ftcf:.tW:c:if1N & co., 

1"0 & 1"� Centre 8t., N. Y. 
Mill and Yard, 186 to 200 Lewis St., cor. 6th, E. R. 
Ol'ders by mall promptly and faithfully executed. 
IIW"Send for Catalogue and.Prlce List. 

. MCNAB & HARLIN 
Manufacturing Co., Manufacturers of 

BRASS COOKS 
FOR STEAM, WATER AND GAS. 

WROUGHT IRON PIPE AND FITTINGS. 
TIlustrated Catalo!ffie and Prlce-llst furnished on appll. 

cation. 56 JOHN STREET NEW YORK. 

The Beautiful NATIONAL WIRE MATTRESS. 

The ONLY BED MADE HARD OR EASY at WILL. 
WOVEN WIRE MATTRESS CO., Hartford, Conn. SoJ e Manufacturers. 

SEND FOR A OIRCULAR. 
For Bale by WILCOX & CO., 59 Fonrth Ave., N. Y. : AMOS HILLBORN, 41 North Tenth Street, Phlladel· 

phla ; THOS. H. HANSON, Baltimore ; l�{i�rJs-tc,£iW:ft�fEEJ§� 
North Sixth Street, St. Louis, and by 

PORTLAND CEMENT, 
OF the well known manufacture of John 

Bazley White & Brother'!.. London, for sale by 
JAMES BHAND, 55 Cliff St., N. Y. Always Roliablo. 

Patent Movable Toothed SUPIIR-BIIA TBRS 
Wright's Donble-Acting:Bncket-

Plnnger. . 

STEAM PUMPS .  CIRCULAR SAWS 
Save fuel, and supply DRY steam. Easily attached to 
any boiler. HENRY W.BULKLEY, Enlrlneer. 

, 98 Liberty .,t., New York. 
Patent Perforated 

P"U'rometers 
For Ovens, Boller flues, 

• . " • Blast furnaces, Super-CIrcular, MIll, Reated Steam, 011 Stills, &c. Address . 
AND HENRY W. BULKLEY, 

Cross-cut Saws. RANSOM SYPHON c�;;ri�;s��N;���fcfs 
and maintains vacuum on Stea.m Engines at cost of 

IIW"Scnd fo;-D;.crlptive Pam· �::� �lt�mll��.i:��'��&�,rt 
l
1"tr

n
��::."

u
!l'e'::I:�W'ii� phlet. ALLEN, . 51 Chardon St., Boston, for a personal call, or 

The fact that this shafting has 75 per cent greater Strength, a finer finish, and is truer to gage,than any: other in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Cm:.EBRATED COL� 
LINS PAT. COUPLING, and fUrnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli· 
cation to 

Try street, 2d and 3���e��:;'�:AR���i:'�a. 
190 S. Canal st. Chicago. 

he Company, at Bu1falo, N. Y., for a circular. 

For Scientific Investigations and the Entertainment of 
the Family Circle. Illustrated Price List sent free on 
application. MCALLISTER, Optlclan,49 Nassau St.,N.Y 

Made by the Valley Machine CO. 
EASTHAMPTON, Mass. 

BEACH'S Scroll Sawing Machine,Improved 
guaranteed the cheapest and best In use. Thirty 

days' trial given. Send for illustrated circular and price 
list. Address H. L. BEACH, 90 Fulton St., New York. 

BoileTs & Pines coveTed 
with " ASBESTOS FELTINo;" saves 25 per cent in 
fuel. Send for circulars. 

Asbestos Felting Co. 
Nos. 1116. 318, 3�O, 3��, Front St., N. '.f. 

ar Asbestos In all quantities ana qu.lItles fOl' sale. 

(.Ii) U.p!!2!! an�Ja�!!a�tur£�; '  . EmeryWheels & EmeryBlocks 
In slie and Form to Suit various 

GRINDENs':
c
�.t�ci'ic'u�mJi:RS, DIA· 

MOND TOOLS, and WOOD'S PA 
TENT KNIFE GRINDER, 

�flien�g�n�!;��:� Cutting, Leather Splitting, and al 
OFFICE, W. S. Jarboe, 98 Liberty Street New YOlR. 
BRANCH OFFICE, 502 Commerce Street, PhUadelphla,Pa 

prSend for circular. 

SBLI' OILBRS, 
FOR ALL KINDS OF MACHINERY AND 

STEAlII: CHESTS OF ENGINES. 

w�:;��;�Ii'i��
e
f; �f'6'ir

e
ll':�;" e

l
�u�y�:g��� 

��h�
t��tynt� � per ciI�L�i"NB''1n �8b}�use 

8 Gold Street, New York. 

Dl"'Stocks of this Shafting In .tore and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, Wis. . 

TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax,Hemp, Tow Bagging, 

Rope and Oakum Machinery. Steam Pumps and Govern· 
����i:Jl

s
'C':,�:�;'�\��stJl".f;u�

rthe N
We If::i�� !!a

�: NEW TOOL GRINDER-Indispensable for 
clal attenflon to our new, Improve<h.�able Steam I!!n. Manf'rs of Passenger Cars.Sash,BlInds,Monldlngg. glnes. Warerooms, tO Barclay st. works Paterson, N.J . . &c. Address AlII:. TWIST DRIL .... CO Woonsocket, R, I. 

LNoV EMBEI� 30, 1 8 7 2  

PETER COOPER'S 

Rofinod Noats' Foot Oil, 
FOR FIRST CLASS MACHINERY. 

--0--
It contains no gum or aCid, and Is warranted pure and 

eq;:}�:�:I�e:���WJ>':�ilng Slip, New York. 

The Tanite Co., 
Inventors and Bnilders of Special Machinery 

connected with Emery Gl·inding. 

E���� �:.1';:iinii�
e
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d '§��i> '}�R
S
ftf��¥R<i�\rJ CATALOGUES AND PHOTOGRAPHS ! 

By mean8 at eretensive addition8 to their factor1l and 
Machinery, THE TANITE CO. are now (September, 1872) enabled to triple their former production, and to g��13 g�$rr;P}!fj'De;rRfyUJJ/'1Jl'jfo'j.e't!t/b'b{r 2'if'Gg��; 
80ld by THE TANITE CO. are made by them at their OW" 
Factorv, under their own Patents and Proce88eR. 

Address THE TANITE CO., 
Strondsburg, Monroe Co., Pa. 

TBB T A:N'ITB OO.'S 
E M  E R Y W H E E L  S and EM E R Y 

G R I N D IN G  M A O HI N E.8 

THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 

TBB T ARITB OO.'S 
g08BU'P'L\'lf

t
&!'Mg>i�s�Y� "JJJeh a�d::��7v��e:i izOCk) Ohicago, who are also Exclusive Western Agents 

for the New York Tap and Die Co.'s goods, and Dealers 
ers In Railway, Mill, and MaChinists' Supplies. 

FOR 
SHEATHING, 

P L A S T E R I N G , 
ROOFING, 

DEAFENING, 
AND 

C,lRPET LINING. 

I �;
mple. and clrcnlars sent free, 

E ROCK RIVER PAPER CO., 
Chicago ; or 

N B. E. HALE & CO., 
56 & 58 Park Place, N. Y. 

G Sole Agents for Eastern States. R 

iarnond - Ponlted 
STEA·M DRILL S'.J 

THE adoption of new and improved applica 
tiona to the celebrated Leschot's patent, have made k��'k d'iJ�IL1°l�J.U

ll
/h�1:'

p
���

le 
u��le�

ve
�ifiJ��.\':y a,\'j economy are acknowledged, bot� in this country and Europe. The Dt1l1s are built of various sizes and pat· 

�'i."ft��i..1:. �r¥H1U:i;H�g�R?JLlifJiI�'§d/��M:t. UTE In hard rock. They are adapted to CHANNELLING , GADDING, SHAFTINGB· TUNNELLINCfEand open cu, 
;rlJi.�ls8F t�I���P 

ANBR�'HiIRq�S. �i;�G c1;�� taken out, showing the character of mines at any depth. Used either with steam or compressed air. Simple and durable In construction. Never need sharpening. Man· uf
¥'iliJ'�b

!?i:ERICAN DIAMOND DRILL CO., . 
No. 61 Liberty St., New York· 

NILES TOOL WORKS, 
131 WEST SECOND STREET, 
. CINCINNATI, OHIO. 

M A  C H I N I S T S' T O O L  S 
OF EVEBY DESCRlPTION. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Charlestown, Mass. 

GEORGE PAGE & CO., Manufacturers of 
Portable and Stationary . 

STEAM ENGINES AND BOILERS; 
Patent Clrcnlar, Gang, Mnlay, and Sash 
SA W MILLS, with 0 UTFITS COMPLETE, 
combining all reliable Improvements-Grist Mills ; Shin gle Machines ; Wood worklnr. and General Machinery. 
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es. Address No. 5 W 

L. W.Pond- - -New Tools. 
EXTRA HEA VY AND IMPROVED PATTERNS. 

L A'fHES, PLANERS, DRILLS, of all sizes ; 
Ml1l1n:Y!�'i:\�!�'1re!f.�.1��'/3�ft 6t��e�::'lan�

n
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slWa�e��;'ms, 98 Liberty st., New York; Works .at Worcester, Mass. . A. C. STEBBINS, New York, Agent. 
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