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NEW RAILROAD DEPOT. center of the building, where it is about one third the width 

We present herewith a view and a pl&n [see page 51] of the of the building covered by the two roofs. This roof is made 
depot recently erected at Worcester, Mass .• for the joint use of concrete, and is built to catch the snow from the inner 
of the Boston and Albany, the Norwich and Worcester, and slopes of the two roors, which would, but for this , slide down 
the Providence and Worcellter Railroads. The design, as will to the bottom of the pitch The two roofs are surmounted 
be seeu in· our engraving, is picturesque and elIective, and with ventilators running the entire length of each. Ou the 
the work is remarkably solid and substantial. We extract top of each is an ornamental iron railing, while over the top 
the following particulars from the Worcester Gazette: of each arch is a large vane. The roofs of the ventilators are 

"In the center of the front is the main passenger entrance covered with 7,200 panes of glass, 12 by 34 inches in. size, 
to the building. About 15 feet from the entrance, and di- set in 360 sashes." 
rectly in front, is' a granite archway supported by double • The offices and waiting rooms are conveniently and hand­
Cl)lumns of granite. This is connected with the round part by somely fitted up, and the whole work reHects credit on the 
a trussed roof, making three archways. The two at the sides architects, Messrs. Ware and Van Brunt, of Boston. Mass. 
are to be used as a driveway, thus enabling passengers to ar- These gentleman, and Mr. E. S. Philbrick, the engineer, 
rive and depart at all times without being exposed to the have done their work under some difficulty, as the uniformi­
weather. On the outside of tha round part a stationary aw· ty of their design has been broken by the arrangement of 
niT'g bas been built, which will cover a'w�lk 10 feet wide, I the side entrance for the Boston Barre and Gardner and 
which is to be built under it. At the �orthwest corner of the Nashua and Worcester R&ilro;ds. The Railroad Gazette, 
the building is a stone tower, the cap stone of which is 159t from whose pages we select the tlDgravings, is our authority 
feet from the ground. Above this rises a wooden extension for stating that this unfortunate arrangement is due to the 
covered with slate, 40 feet i::J. hight, and surmounted with a managers of these two railroads, who declined to accede to 
rod and vane of 13 feet, making a total of 212t feet. In the any other plan. 
construction of the stone work of the building and tower, 
there were used 600,000 brick, 12,000 tuns of stone, and 3,000 
barrels of lime and cement. Near the top of the stone work 
of the tower a large clock room has been built. It has not 
yet been decided what kind of a clock will be plac;,<l in it. 
A strong elIort is being made to have orie with an illuminat­
ed dial. 

"The roofs of the two sections are each supported by 
eight heavy trusses one end resting on the wa!ls of the build­
ing, the other on the girders running over the heavy iron 
pillars placed through the center of the building. These 
two roofs are covered with slate, except a part of tht' two 
sides where they join in the center of the building. Over 
this part of the roof there has been built a second roof which 
begins a.t the east and west ends of the bullding where it is 
about 3 feet wide, and ascends with a gentle slope to the 

•••• • 

•• (JOIDPOSItO" Vessels for tbe (Joast Survey. 
There was recently launched at Baltimore, for the United 

States Coast Survey, a" composito" vessel-that is, a vessel 
built partly of iron and panly of wood. It appears tbat this 
vessel was built upon recommendation of Captain Patterson, 
of the Coast Survey, whose views on the subject are of in­
terest in adding to our knowledge of the important questions 
affecting the shipbuilding trade. He says that experience 
has ehown composito vessels to be more economical and more 
durable tban vessels built either entirely of iron or entIrely 
of wood, and that this is more especially the case in our 
Southern waters. In the composito hull, the frame and 
beams are of iron, and the planking of wood The waters of 
the Southern coast are found to seriously affect iron hulls, 
so that after about eight years the iron fails. Five or six 
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years ago two small eomposito vessels were built for the 
Coast Survey, in Baltimore, and they have proved very suc­
cessful; one of these, the Bibb, withstood the terrible cy­
clone which recently destroyed Indianola. She was subject 
to its full severity for ninety hours, but passed through it 
unscathed. In the period of nearly six years that they have 
been aHoat, the repairs to these two schooners have not ex­
ceeded $600. Subsequently anolher composito schooner of 
125 tuns was built, and afterwardl!l a composito steamer of 
200 tuns. Captain Patterson thinks that this class of vessels 
will in time be generally used, on account of their much 
greater durability than wooden vessels, which much more 
than balances the somewhat heavier first cost. 

••••• 
Spontaneous (Jentennlal (Jelebrations. 

There is considerable significance in the hearty welcome 
about to be given in big and little towns all over the country 
to the Centennial year. Preparations are making in scores 
of cities, villages and hamlets for illuminations, processions, 
salutes, and other appropriate ceremonies, and we have yet 
to hear of one in which there has been the smallest difficulty 
as to the collection of necessary funds. 

It is evident that the people everywhere are ready to second 
efforts for voluntary and spontaneous Centennial ceremonies: 
so evident, indlled, that Congress can do the international 
exhibition no greater service than by declaring on the day 
of their reassembling that the exercises at Philadelphia shall 
be voluntary and Bot perfunctory. When Congress shall 
have said distinctly that no appropriation of govemment 
money shall be made to the exhibition, the people will not 
be slow to contribute every dollar needed for the proper .:an­
duct of the enterprise. So long, however, as the commis­
sioners shall depend upon a government subsidy, they can 
expect little from the spontaneous enthusiasm of the people. 
This element of spontaneity is essential to the high&t suc­
cess of the exhibition, and there could be no surer way of 
destroying it than that for which the direct sponsors of the 
t'xlaibition are mistakenly praying.-New York E'DeningPOBt. 
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men, who will probably be the most appreciative visitors but 
whose funds to spare for the occasion will be closely 
limited. It seems to us that, of all classes which, it is ex· 
pected, will be benefited by the Expositton,the working men 
stand first. We do not believe that any intelligent work· 
man can examine the display without being improved there. 
by, and that even the dullest individual will leave the 
grounds with his ideas widened and with some useful know­
ledge of the skill and progress of others, in at least his own 
trade. 

The tendency of the present time is to dignify labor, to con· 
vince men that to work is not degrading, and that the edu· 
cated worker with hands is the peer of the educated worker 
with brains. Mr. Gladstone in a recent admirable address on 
Science and Art, says to working men: " Blend the beautiful 
with the useful, and the distinction between what is manual 
and what is mental will be lost, to the manifest gain of your 
class, to the unspeakable benefit of all." "Ennoble your work, 
and it will ennoble you" is the translation of the above into 
shorter terms: but to ennoble or improve work without edu· 
cation is impossible; and in that subtle and most effective 
form of education which instructs by arousing the dl'sire to 
strive and do likewise, the education afforded by the museum 
of art, and the exposition of other men's consummate skill, 
this country has been sadly lacking. With the Centennial, 
however, begins our greatest attempt to supply this need, 
and by the Centennial is offere .. d to working men of every 
cla�8 such an opportunity to study and to emulate as no 
other exposition heretofore held has ever paralleled, even in 
point of magnitude. We need not argue further to show that 
what elevates and raises the working men likewise affects 
the whole community, and that, by benefiting the one, we 
indirectly, though none the less surely, benefit the other. 

To come back to the practical side of the subject, it mru.i 
be admitted that,if excessive pricl's at Philadelphia are going 
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WORKING MEN'S VISITS TO THE CENTENNIAL. 
According to present indications, the cost of living in Phila. 

delphia duril!g the Centennial is going to be high. It is but 
natural that the citizens will avail themselves of the golden 
opportunity offered by the immense influx of transient visi. 
tors, and hold temporary accomodations at prices which will 
severely tax the average purse. While this state of affairs 
may not work as a hindrance to the visits of those living with· 
in a moderate distance of Philadelphia, and who will there. 
fore avoid heavy traveling expenses, it doubtle!!B will be the 
means of keeping away a largo number of others residing 
in more distant parts of the country, and especiallr worldng 

to confer with railroads and other transportation companies, 
and arran&,e special rates for transporting working men at 
prices below the reduced excursion tariff offered to the gen. 
eral public, and to issue special working men's tickets, to be 
bought through employers and societies. In the same way 
the unions or any aEsociation of individuals may erect work. 
men's accommodations and issue tickets for a certain number 
of days' board and lodging. 

As regards the action of employers themselves, we pre. 
SUIDe that nearly all will see the benefit of affording their 
men as much opportunity as possible to visit the Centennia:' 
Where it is out of the question to afford holidays sufficient 
for all to go, the privilege might be granted to the most 
deserving, or held out as a reward for special effort. It 
might be well fen: those who approve such a course to 
notify their men now that the iwo workmen in each depart. 
ml'Dt of the works, for example, who should show the best 
record for attf'ntion to duty, etc., between the present time 
and, say, July 1, would then be furnished with tickets to and 
from Philadelphia, and lodging tickets while there, and given 
as many holidays as the employer might fix upon.· A report 
from these men might be requested on their return, or they 
might be given to understand that each would be desired to 
explain before his comrades whatever be had seen of interest 
in their especial branch of trade. Another suggestion we have 
to make is that an employer should, when he is likewise an 
exhibitor, and displays some object which, like an engine or 
steam pump, requires attention and care, instead of keeping 
one man at that duty, if it be anywise possible, send a dif. 
ferent one from the works every week, or every three days. 
In this way a large number of working men may see the Ex. 
position without the employer's incurring any considerable 
expense, 

••••• 
THEORY AND PRACTICE. 

We published an article on page 8 of our. current vol. 
ume, in which we showed how the results obtained in prac. 
tice, in regard to the effects of expansion of Iron in bridges, 
did not agree with those of the theoretical calculations; and 
this is only one instance in which theory and practice ap. 
pear to disagree. Some persons go so far as to assert that 
they never agree, while others even say that they cannot 
agree. We, however, maintain that they must invariably 
accord, and that, if this is not apparent, the practice is de· 
fective or the theory incomplete. This opinion is founded 
on an experience of many years, by carefully Investigating 
all cases where such disagreement appeared to exist; and 
our faith in theory has proved to be well founded in every 
case in which the theorr WaS complete and the practice if 
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not perfect, at least of luoh a nature that the imperfections 
could be ascertained. 

A case wherein· an incomplete theory was taken as the 
basis of a calculation is found in the article already men· 
tioned, in regard to the effects of expansion of the iron in 
bridges. The data, on which the theoretical calculations 
was founded, wore obtained from experiments concerning 
the expansion of metals by heat while the specimens were 
not under compression, and their contraction by cold when 
not under strain by extension. In order to use such data as 
the base for calculating the effects of expansion and contrac· 
tion in iron structures, it will be necessary that the experi· 
ments be repeated, and new coefficients of expansion and 
contraction be obtained by experiments in heating and cool· 
ing metals while under great strain: in tbis way we may ul­
timately ascertain the law which modifies the figures now in 
use, which must be varied according to the compression or 
extension which is brought to bear on the expanding or con· 
tracting metals. Notwithstanding that this expansion and 
contraction are exceedingly powerful and able to overcome 
very great resistances, it cannot be maintained that such reo 
sistances are without any influence on the amount of expan· 
sion and contraction, and it is for the determination of these 
amounts, for different degrees of resistance, that new exper. 
iments are required. This is only a single instance of the 
great work which yet has to be done by engineers in settling 
the data for calculations as to the strength of materials, cal. 
culations on which depend the success, scientific as well as 
economical, of the labors of the many great men in the pro. 
fession of civil engineering. 

••••• 
DBA WBRIDGE INCONSISTENCY. 

It has al ways seemed to us that no one could stand by the 
great bridges which span the Hudson river at Albany, and 
witness the immense fabrics slowly swing tbeir huge draws 
opeu to admit the passage of some puffing little tug not a 
hundredth part of the size of the whole structure, without 
being struck with the incongruity, if not absurdity. of the 
proceeding. A passenger train may be delayed on each baD k 
of the river, and crossers innumerable may wait as patiently 
as they may on each approach of the bridge: all this is of 
less consequence than the passage of a tow of slow canal 
boats, or of some solitary sloop or schooner. The Albany 
bridge!! are, however, but a sample of drawbridges in gent· 
ral, and the question why draws should exist in a great 
number of instances, or why should vessels have the right 
of way, applies to the entire class. Once upon a time, when 
railroads were not, and the principal traffic of mankind was 
done by water, it was important that the path of vessels 
carrying on commerce should not be barred. Public policy 
gave them a right of way over the stage coach, and bid the 
latter wait until the more important conveyance had passed. 
The law recognized this, and courts in their decisions wisely 
sustained the law in its strict interpretation. But as the 
times changed the law did not, and justice, proverbially 
blindfold, was especially so in this regard, and entirely 
failed to perceive that the railroad had supplanted not mere 
ly the stage coach, but the freight vessels as well, and t1a 
rapid transportation was and has been for some time pas 
the last thing expected by those who ship their goods via 
river schooner or canal. Consequently justice or law has 
stupidly persisted in making the railroad train at forty miles 
an hour give way to the sailing craft at four knots, tbat is te 
say, cars loaded with perishable freight perhaps. or impa 
tient passengers to whom time is money, or the fast mails of 
the public, must stand a longer or shorter time on the bril k 
of a river and wait the passage of a schooner load of brick 
or lumber. Why? If there be any sound reason for the 
preference, we confess our inability to perceive it. 

Nor is this all. Although it presumably may be supposed 
that,for the protection of their own property, railroad compa 
nies will avail themselves of the most approved means of 
avoiding disaster and accidents, the fact nevertheless re 
mains that,despite such means especially adapted to warning 
trains approaching drawbridges, trains have run headlong 
into the open 'gulf again and again. On most roads engi 
neers are cautioned to bring their locomotives to a full stop at 
a certain point just before reaching the bridge; but here is 
delay again, coupled with the probability of the rule, like 
every other based on human fidelity or prudence, being 
slighted or neglected. 

If a bridge barred a great harbor, like that of New York 
for example, or even a less port, where the commerce by 
water was of major importance, it would be wise to give ves 
sels the right of way; but such a condition of affairs practi 
cally negatives the existence of a bridge as a means of cross 
ing, since the repeated interruptions to travel would speedily 
cause a resort to tunneling or other means, as a cheaper and 
tar more convenient alternative. It is, therefore, very rarely 
that we find the railroads blocked by drawbridges for really 
important causes. In the case of Albany, no ocean vessel!! as 
cend so far up the river, and nothing larger than the regu 
lar river steamers for Troy have occasion to go under the 
bridges. On scores of railroads, there are draws which serve 
no more useful purpose than the admission of a ohance 
schooner into some short arm or inlet. It would be a much 
better policy to abolish drawbridges altogether wherever the 
condition of aftairs is such that a steamer by knocking down 
her funnel, or sailing vessels by lowering their upper ma!!ts, 
can pass under: or else to alter the laws to conform to 
those now in existence in Holland, which forbid any vessel 
approaching a drawbridge wben a train 1s due. It is a very 
easy matter to honse topgallant mast. in large ships, or to 
lower topmasts1n a fore.and.after; as for dropping funnels 
it ill done, by every penny steamer that plies along the Thames 
at LQllilQnl d07.ens of tillle� dq.n�, l3ridges without draws 
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moreover, are very much cheaper to build and maintain than 
those with them; and in cases where the draw is unavoida­
bll', it is very much easier to signal and warn oft a slow sail­
ing vessel, or even a steamer, than a lightnillg express train. 

e.e .• 
THE CENTENNIAL EXXmITION. 

., The prospects of the Philadelphia Exhibition are so 
glo omy just now that its friends are filled with alarm. 
Every eftort has been made to stimulate the people of the 
United States to enthusiasm in its favor, but there is a very 
widespread feeling across the Atlantic that exhibitions are 
a nuisance; and the requisite funds cannot be obtained for 
the completion of the undertaking from a people who refuse 
to respond to the most pressing invitations for subscription. 
As a last resource, the Exhibition promoters are going to 
Congress for a Tote of $1,500,000. or, say, £300.000. The ap· 
plicants state very plainly that it is their last resort, having 
failed to get what tb<'y need from the people directly, and 
that without this aid their enterprise may be limited and de­
layed. There appears thus far to be no party feeling upon 
this measure, and probably there will be none. The want 
of money is, moreover, not the only trouble in store for 
the management. 

It will be remembered that foreigners refused to send their 
goods to America, unless they were permitted to affix the 
prices at which they conld be sold if admitted duty free. 
This point was conceded without much opposltion at the 
time, but the native manufacturers now find that they can­
not possibly compete with foreigners in price, and they are 
now beginning to utter indignant protests against the publi­
cation of any prices. In a word, the protectionists are afraid 
that the people of the United States will learn so much at 
the Exhibition that they will rise en malJU and crush the 
party. Already it is rumored that, if the price rule is ad­
hered to, many of the leading houses in the States will not 
exhibit, while, on the other hand, if the rule is broken, for­
eigners will not put in an appearance. Altogether things do 
not look well for the Centennial; and if we may be allowed 
to use an expressive Yankeeism, it is not impossible that the 
whole thing may end in a gigantic 'fizzle' after all."-The En­
gineer. 

Our esteemed cotemporary is evidently not posted in re­
spect to the "hard pan " ot the Exposition. He does not re­
alize that all the buildings are nearly done, that all will be 
ready before they are actually wanted, that all the arrange­
ments are complete to ensure the success of the Exhibition, 
and that there is not the remotest p038ibility of its becoming 
a " great fizzle." 

The Exhibition Company has, it is true, applied to Con­
gress for a grant of $1,500,000, which, if allowed, will be a 
convenient plum for the managers, ought to augment 
the greatness of the aiIair, and add to its renown. Bu& 
whether the payment is granted or denied will not material­
ly affect the fact of the success of the Exhibition, since that 
is already assured. 

In applying for this grant, it has been necessary, we pre­
sume-it is al ways necessary in such cases-to make use ot a 
little sp.ecial pleading. Our cotemporary has probably al­
lowed his ideas of the state of the enterprise to be more af­
fected by this pleading than by the astonishing magnitude 
of the works and labors that have been actually realizsd, 
and which, all stated, place the final success of the Exhibi· 
tion beyond question. 

We regret that our British fritmds have thought it unad­
visable to take any very prominent part ail exhibitors; hut 
we feel sure that they will fiock here in thousands as visi­
tors, and we shall welcome them most cordially. We hope 
to surprise them by the extent and extraordinary novdty of 
the display. If good old England is not a great contributor, 
her people. when they come, will find that her descendants 
have not been lacking, and that they have appreciated the 
glorious industrial lessons which she taught them in 1851. 

••••• 
BAMBOO AS A SOURCE OF PAPER STOCK. 

The steadily increasing demand for fiber for papermaking 
has driven our manufacturers to the ends of the earth in 

J titutific �lUtricau. 
known fibrous material; and he does not hesitate to say that 
no other fiber can approach the bamboo in economy of pro­
duction, and very few if any in the quality of the stock it 
yields for the manufacture of paper. And it has the fur­
ther advantage of being practically inexhaustible in quan­
tity. The bamboo is of extremely rapid growth, and it 
flourishes in every tropical country. Grown under favorable 
conditions of climate and soil, it excels every other plant in 
amount of available fiber to the acre, and there is no plant 
which requires so little care for its cultivation and continu­
ous production. The estimated yield is twenty times that of 
flllx, hemp, jute, or cotton. 

In view of the threatened exhaustion of the supply of es 
parto, owing to the greed of the native collectors, the utiliza­
tion of the bamboo promises to be a great public advantage, 
even if the paper produced from it falls far short of Mr. 
Routledge 's anticiplI.tions. The sample furnished-Mr. 
Routledge 's pamphlet on " The Bamboo Considered as a Paper­
Making Material" being printed on bamboo paper-shows it 
to be fully equal, indeed superior, to much of the common 
and cheap news paper in use. In fineness and strength it 
surpasses any made use of by our great dailies, and in color 
all but the Herald. It has, however, the serious fault of semi­
transparency, the letterpress showing through. 

As an essential point in the proposed plan of utilizing the 
bamboo for papermaking consists in the use of young and 
preferably freshly cut stl'ms, it will be necessary to have the 
fiber prepared where the bamboo grows, thus adding a new 
industry to tropical regions. 

8 .•.• 
OUR WATER SUPPLY. 

In 1870 the average daily consumption of water in New 
York city was 85,000,000 gallons; in 1871, 87,000,000 gal­
Ions; in 1872, 90,000,000 gallons; in 1873, 100,000,000 gal­
Ions; in 1874, 102,OOO,COO gallons; in 1875, 107,000,000. As 
the Croton aqueduct is now used to nearly its full capacity, 
the demand for water threatens to exceed ere long the 
amount which the aqueduct can deliver. 

About 340 square miles of territory are drained by the 
Croton river above the dam. On this area the rainfall is suf­
ficient to furnish an average daily supply of 300,000,000 gal­
lons. The actual yield of the river is very much greater, 
showing that many of the springs which supply its tributary 
streams are fed from without the Croton water shed. Cro­
ton l"ke, which covers some 400 acres, has a storage capacity 
of 500.00),000 gallons. The old reservoir in Central Park 
holds 150,000,000 gallons; the new reservoir, 1,000,000,000, 
and the distributing reservoir on Fifth avenue, ab�ut 20,000,· 
000 gallons: making a total of about 1,670,000,000 gallons. 
At or near the sources of the tributaries of Croton river, in 
Putnam county, there are ma.ny small lakes, some of them 
of great depth, which have been converted into natural reser­
voirs by lowering their outlets. Of these, Lake Glenida 
covers 182 acres, and will supply 168,000,000 gallons, when 
drawn down 3 feet; Lake Gilead, 122 acres, drawn down 12 
feet will supply 396,000,000 gallons: Lake Mahopac, 603 
acres, drawn down 3 feet will supply 584,000,000 gallons; 
Lake Kirk, 101 acres, lowered 20 feet will supply 528,000,000 
gallons; Lake Blnett, 70 acres, lowered 10 feet will supply 
198,000,000 gallons; Lake Chin .. , 50 acres, lowered 10 feet 
will supply over 132,000,000 gallons: a total of over 2,000.-
000,.000 gallons. 

Besides these natural reservoirs, there is an artificial reser­
voir at Boyd's Corners having a storage capacity of 2,700,-
000,000 gallons, and an unfinished reservoir on the middle 
branch of the Croton which will have a storage capacity of 
4,000,000,000 gallons. Thus the supply of storage water 
amounts to the enormous quantity of nearly 6.000.000,000 
gallons, to be increased by the new reservoir to 10,000,000,000. 
In 1868 there were 9 days when the daily flow of Croton 
River did not furnish a full supply of water for the city; in 
1869, 80 days; in 1870, 107 days; in 1871, 35 days; in 1872, 
30 days; in 1873, 109 days; in 1874, 85 days; in lR75, 39 
days. 

e.e .• 

SCIENTIFIC AND PRACTICAL IN.I!'ORMATION. 

search of new fibers. Not a few have looked with longing THE LARGEST GLASS CYLINDER IN THE WORLD. 
eyes upon the wealth of raw material going to waste, the 
world over, in bamboo thickets; and many attempts have 

Mr. Thomas Degnan, of the Union Glass Works in Somer. 

been made to convert such fiber economically into paper 
ville, Mass., recently made an enormous glass cylindrical 

stock. 
shade or conr for a statue which is to be exhibited at the 

Mr. Thomas Routledge, a progressive papermaker, claims 
Centennial. The process began by inserting a long hollow 

that the slow progress made with this plant has been due not 
iron tube into the pot of molten glass, and by careful mani. 

to any inherent unfitness of the bamboo, but to the fact that 
pulation about 75 lbs. of the latter was caused to adhere to 

insuffioient attention has been paid to age of material used. 
the tube. This was then taken to a wooden mold of semi-

Uke the asparagus plant, the bamboo is succulent and ten-
circular form, in which it was rolled a few times by three 

der when young, but rapidly becomes hard and woody with 
me., and thus brought to a white heat. It was then taken to 

age. When mature, it is, as all know, exceedingly dense, 
.a wooden cylinder pla:lfld beneath the floor of the factory; 

and in most varieties the outer part is so hard and silicious 
and after it was placed therein, Mr. Degnan began the work 

that it will strike fire like flint. To convert stems at tb.is 
of fashioning the cylinder to its proper proportion, which he 

stage into pulp, they must be subjected to long. continued 
did by blowing through the iron tube and into the body of 

boiling in strong solutions of caustic alkali, at higll temper-
the glass; while at the same time, two men, guided by a 

sture, under a pressure of ten or eleven atmospheres; a pro-
wave of his hand, raised and lowered ihe glowing cylinder 

.cess at once difficult, costly, and dangerous. 
gently but quickly until it came forth finished, and measured 

Mr. Routledge finds that these objections may be obviated, 
5 feet in higJ:tt and 74 inches in circumference. 

md the bamboo made to furnished excellent fiber cheaply CLEANSING W A'l'ER MAINS. 

limply by using the plant when young and green. Before
' I f h t requently appens in iron water mains that deposits of 

the stems become indurated and woody, a very mild treat- rust are formed, sufficiently thick to reduce materially the 
ment of alkaline baths, at atmospheric pressure, suffices to diameter of the pipe. To clean the interior, Mr. E. Dodds, 
dissolve the mucilaginous and extractive compounds com- an English engineer, has lately deviiled a pipe scraper, 
bined with the tissues, so that the fibers may be readily sep- which operates as follows: The pipe is cut, the scraper is in­
arated pure and free. serted, temporary joints are made, and the water is turned 

For many years Mr. Routledge has devoted much time to on at highest pressure, which drives the scraper on at great 
the investigation of new fibers for papermakiJJg, testing both speed. In the first experiment, a distance of 800 yards of 
chemic�lly and practically af) a Jla;permf).jter uelU'ly every pipe was thoroughly cleQ,Uee!l ill � mill�tes and 29 seconds, 
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CONDENSED MILK FOR CHILDREN. 

Dr. Edward Smith, author of an excellent work on 
" Foods, " thinks that condensed milk is not a suitable food 
as a substitute for pure milk for infants. It is more fatten­
ing but less nourishing, and greatly reduces the child's pow­
er of resisting diseases. Dr. Smith states that children 
brought up on impure London-fed cows ' milk will resist an 
attack of acute disease better than children fed on condensed 
milk. 

A NEW RE1<'RIGERATOR CAU. 

Very good success has been obtained in preserving grapes 
by means of a new refrigerator car which has been recently 
tested on the Union Pacific road. A fan blower attached to 
one of the axles forces air through ice, and the blast subse· 
quently passes into the car through a perforated pipe at thE' 
bottom. After circulating among the fruit, the current re­
turns to the blower and is again cooled. The advantage is 
the uniform temperature of about 40° Fah., which is main­
tained inside the car. 

JADE. 

A number of sales of Japanese and Chinese curiosities have 
recently taken place in this city, in which were included ob­
jects made of a material little seen in this pal't of the world, 
and about which little is here known. It is a precious stone, 
valuable not on account of its scarcity, because in China and 
Burmah large mines of it exist, but for the great difficulty 
encountered in cutting and carving it, necessitating an 
amount of patience and manual dexterity rarely found save 
among the inhabitants of the celestial kingdom. It is a sil­
icate of alumina called jade, and is obtained in Tartary, 
various parts of China. and in the Mogoung districts of 
North Burmah. The true jade is hard enough to cut glass 
or quartz, and the most valuable pieces are of an intensely 
bright green lme, the ordinary material being pink and yel­
low. As many as 1,600 men are engaged in the jade mines 
of Burmah, and the substance is sometimes found in huge 
blocks, which three men can hardly move. The crude frag 
menta are cut by means of thin copper disks, used in Clm_ 
junction with fine silicious grit, composed of quartz and lit­
tle particles resembling ruby dust. The boring of earrings 
and bracelets is eftected by a revolving cylinder tipped at 
the free end with the same silicious mixture. The Chin. 
ese, with their proverbial ingenuity, make an alm�st perfect 
imitation of jade out of rice, tue quality of hardness alone 
being absent. 

AN ]]XPLOSIVE COPPEU COMPOUND. 

It has long been known that acetylen copper is a very dan­
gerous explosive, detonating on the slightest percussion, and. 
worse than all, forming spontaneously on the copper pipes 
formerly employed to convey illuminating gas. 

Recentl� another salt of copper has been prepared, which 
forms, when mixed with chlorate of potash, an explosive 
which may be used to fill percussion caps, torpedoes, etc. To 
a solution of sulphate of copper is added enough hyposul­
phite of soda in solution to entirely destroy the blue color. 
Tetrathionat� of the 8uboxide of copper is formed, and dis­
solved in excess of hyposulphite of soda. To another por. 
tion of the blue vitriol solution, aqua ammonia is added until 
the blue precipitate, at first formed, dissolves to a dark blue 
solution of ammonio-oxide of copper. The two solutions are 
now mixed; and after long standing, a violet-colored salt crl'S­
talizes out of the beautiful blue liquor, and it is this sait 
which becomes explosive when mixed with chlorate of pot­
ash. The Polytechnisehes Notiiblatt, from which we obtain 
the above, does not state the compollition of the violet salt 
above referred to, or the probable reason of its explosive­
ness, whether due to the nitrogen imparted to it by the am­
monia, or to the large excess of sulphur, which latter sub­
stance, it iii well known, when in a free state forms with 
chlorate of potash a mixture that detonates by percussion. 

DEF]P RED GI,ASS. 

Pettenkofer, who analyzed the intense red glass used in 
antique mosaics, proposed to make it by fusing lead glaES 
with about 9 per cent of oxide of copper and 8 per cent 
protosesquioxide of copper as a reducing agent. In this 
case, however, some of the lead is also reduced, giving 
a dark brown or black color to the glass, and hence Dr_ 
Kayser employs borax as the flux. The follOwing propor­
tions are taken: Clean quartz sand, 60 parts; oxide of cop. 
per, 10 parts; protosesquioxide of iron, 3 parts; calcined 
borax, 10 parts; calcined soda, 10 parts. A high tempera­
ture shonld be employed during the fusing and reduction, 
and then it shonld be moderated to a dark red and kept 
there some time. When cold, the red glass will be covered 
with & thin layer of green copper glass. 

ACTION OF PROTOCHI,ORIDJ<J OF TIN ON CHLORATE OF 

POTASH. 

When 2 parts by weight of stannous chloride and 1 part 
of potassic chlorate, both in powder, are triturated together in 
a porcelain mortar, the mass becomes heated in a few min­
utes very strongly. Beside chlorio acid, large quantities of 
vapor of water are given oil', and a yellowish white residue 
remains, which, when dissolved in boiling water and allowed 
to (lool, deposits hypochlo:dte of potassa in splendid brilliant 
crystals, while the supernatant opalescent, milky mother li­
quor contains oxychloride of tin. 

TUNGSTATE OF ZINC AS A WHITE PlGMENT. 

When a solution of tungstate of soda is mixed with a solu­
tion of some zinc salt, the tungstate of )linc is preoipitated 
as a snow-white pigment, that covers well and is recommend­
ed to artists that work in oil colors as deserving the prefer­
ellce over all other white pigments. 
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IJIPROVED lIAT·JrJAKING JrJA.ClIINERY. 

The manufacture of felt is a very simple process, and so 
ancient that it was probably in use long before textile mao 
terials, prepared by the comparatively complicated processes 
of spinning and weaving, were invented. Tradition states 
that St. Clemens, the patron saint of the hatters, put wool 
on his sandals to protect his feet, which had become sore by 
long marchlls ; and he fouud that, a fter a short time, the 
wool became felted together into a fabric. He commenced 
making cloth by a similar process, and applied the mate· 
rial to the manufacture 
of hats. But there is 
reason to believe that the 
capability, which seme 
kinds of hair and wool 
possess, of being felted, 
was known long before 
St Clemens' time, as felt 
good s have been very 
long in use in China, and 
the ancient Greeks and 
Romans unquestionably 
wore felt hats. 

If the hair or wool is 
capable of being felted, 
if it will adhere together 
when subjected to pres· 
sure or friction, the pro. 
cess is a very simple one. 
An examination with. a 
microscope will at once 
tell if the hair is suited 
to thE' purpose : if the 
hair be smooth, consist· 
ing of a single cy lindri· 
cal fiber, it cannot be 
felted at all ; but the hair 
of beaTers, rabbits, hares, 
and some other animals 
possesses, on each princi. 
pal fiber, points which 
p r o  j e c t obliquely, as 
shown in Fig. 1 .  When 
a mass of such hair is 
moistened and subjected 
to heat, pressure will 
cause the oblique fibers to entangle, and in a short time the 
hairs will be so intimately connected that a fabric equal in 
durability to a woven stuff will be formed. 

The best hats are made of beaver hair, and hence the 
cheap silk imitations of the finer kinds are commonly called 

Fig. t.-HAIR OF A BEAVER, AS SEEN UNDER THE 

MICROSCOPE. 

beavers ;-commoner qualities are made from the hair of otters, 
musk rats, and other smllll animals ; and others, still inle· 
rior, are made from sheeps' wool, but this requires a treat· 
ment different from that for hair. Some kinds of hair, not. 
ably that of the hare, needs to be treated with a solution 
of the nitrate and chloride of mercury, and arsenic 
is applied to the skin before the hair is removed, 
to better adapt the hair to the felting operation. A 

very excellent felt for hat· making purposes is made 
from the fUr of a large species of water rat, Bltme· 
what resembling an otter ; it is a native of South 
A.merica, and more than a million of the skins are 
annually exported from that continent for the pur· 
pose. 

which it is carried forward to a pair of roll ers, V, which de· 
liver the bair to a large rotary brush placed in the lower 
part of the case, A. The action of this brush is peculiar, 
and it forces the hair through the end of the case, A, in 
which is a lon g- perpendicular slit, in front of which stands 
a cone, C, made either of sheet copper perforated with holes, 
or of fine wire gauze, and covered with a cloth which is kept 
moist. The cone is revolved by a vertical axis, and the air 
is exhausted from its interior, through the box.shaped base 
on which it stands, by an air pump. The h air ejected 

Fig. 2.- B: AT f IR'S F 'L f·M 4.KING M &CHINI. 
tbrough the slit in case, A, Is att.racted to the cone by the 
suction ; and the revolution of the cone on its axis soon causes 
it to be uniformly covered with a fine felted fabric. The 
slit can be closed with a sliding board, by manipulating which 
the operator is enabled to direct the stream of hair to any 
desired zone on the conical mold, as shown in tbe engraving ; 
by this means, any part of the fabric can be made thinner or 
thicker than the rest. While the right hand of the operator 
is thus occupied, the lAft hand is applied to the felt to ascer· 
tain its thickness and uniformity ; and when the cone is 
sufficiently and equally covered, the pneumatic action 
is stopped, and the felt is covered with a wet cloth, or, 
better, a tightly fitting copper cone, similar to the one within 
the felt. The cones and the felt are then taken away to· 
gether, and plunged into a bath of hot acid, which (as before 
described) causes the hair to becom" so coherent tb at it may 

[JANUARY 22, 1 876. 
A fter the hat is thus made, it needs to be shaped, dyed, 

and finished, the last operation consisting of polishing, iron. 
ing, and trimmiDg. The polishing is d one on a machine 
represented In our Fig. 3, the conical felt being drawn over 
a metal form and manipulattld till it fits tightly. The edge 
or brim is then worked into shape, and trimmed to the pro· 
per dimensions ; the hat is then placed on a rapidly rotating 
block, F, and a wire brush is pressed against it to remove 
superfluous hair. Pumicestone is applied to smooth the fab· 
ric, and sealskin to produce a polish The lower side of the 

• brim is finished by put. 
ting the hat, inverted, 
in a hollow form, the 
rim resting on a projec. 
tion. The loose hair is 
removed by an air blast, 
through pipes, T, by 
which the hat is kept 
free from dust, etc. , 
while under treatment. 

Although this system, 
somewhat varied and 
improved, is in use in 
this country, the hat . 
making operations have 
never been exhibited in 
any of our ind ustrial ex· 
positions. The process 
was ehown in Paris, in 
1867, and III Vienna, in 
1873, and was in each 
case a very interesting 
and attractive display, 
fi nibhed hats b e i n g 
placed before the spec· 
tators in 15 or 20 min 
utes b fter the commenCfl· 
ment of the operation . 
Good practice, however, 
requiles much m 0 r e 
time, as the dye ing and 
�ubs' quent d ry ing are 
610w processes ; and if 
the felt be hurriedly 
made, it will not possess 
much durability. If any 

of our hat manufacturers have sufficient enterprise to exhibit 
the system at the approaching Centennial Exposition, they 
will be likely to intere st a very large proportion o f  the mil· 
l ions of visitors who are expected to throng the buildings. 

- .�. -
A Sensible Chr18\ma. Present. 

'l'he S tudebaker Brothers Manufacturing Company, of 
South Bend, Ind. ,  deserve credit for a very sensible as weU as 
generous proceeding. Just before ChristmQs, they printed a 
little Gircular which was distributed among the seven hun . 
dred employees of the concern, and which reads as follows . 
t o  In view of the approaching New Year and the coming Cen· 
tennial & nniversary, it is our deslfe to present to each of you 
a copy of some wtlekly paper (such as you may select) for the 
year 1 876 The year itself will be a memorllble one, and full 
of inciaents and interest to you all. We feel also that it will 

tend to encourage in many of you an increased 
desire for information, and will be altogether bet· 
ter appreciated by you than the ordinary f(ift of a 
Christmas turkey, to be eaten and forgotten. "  Of 
course the workmen took advantage of this lib· 
eral offer, and as one result a club of new sub· 
scribers appears on the rolls of the SCIENTIFIC 
AMERICAN. 

Originally hair was felted by being pressed to· 
gether into a loosely adhering mass, and then sud. 
denly plunged into hot water. The heat and mois· 
ture caused the hair to curl slightly, and the 
oblique fibers to interlock and hold the mass to· 
getlier in a tough fabric, which was then laid on a 
flat surface and repeatedly rolled with a round 
stick ; it was then dipped again, and the rolling op· 
eration repeated. By this means a very solid sheet 
of felt was obtained, which, moreover, was quite 
plastic, and could be shapen over any smooth block, 
and was therefore well adapted for use in making 
hats. However, it was long since found that this 
process was tedious and expensive, and it has been 
abandoned in all countries where the hat manufac· 
ture is of any importance, such as the United States, 
England, France, and Germany. In these coun· 
tries, where the trade is one of gre!\t extent and 
value, very expensive and elaborate machinery 
is employed ; and the method now ip use in the fac· 
tories was originated by MM. Laville and Crespin, 
hatters of Paris, France. It consists mainly in 
mixing the hair in a series of large boxes communi. 
eating with each other. The hair is first conveyed 
on an endless belt of . cloth to a cylinder, provided 
with. fans, and rapidly revolved in the first box, in 
the sides of which are placed glass windows, through 
which the hair can be seen kept in violent commo­
tion by the wind from the cylinder fans. The finer Fig. S.-HAT .MOLDING AND SHAPING MACHINERY. 

The company suggests that we may approve 
this course. We do, cordially ; we wish more 
employers would adopt the same plan. We have 
repeatedly advocated it, and pointed out that em· 
ployers can do their workmen no better service 
tban to render accessible to them the means of 
self·education and improvement. This benefits 
the men directly, for it gives them information 
both instructive and valuable, and at the same 
time indirectly, though none the lees surely, b�n· 
• fits the givers themselves. Half the strikes and 
bbor troubles between employer and employees 
have for their basis an ignorant unreasoning spirit 
existing among the latter. Open up the avenues 
of knowledge ; put in the men's way the news· 
p'pers, whert'lby. under tke guise of self·enter. 
tainmen�, they are really educating themselves ; 
and, our word for it, there will be very much less 
heard of obstinate controversies and uprisings. 
To give a man a newspaper which keeps him 
posted as to the progress of his fellow beings, 
which tells him of new ideas and thoughts, is to 
lift him superior to his dull routine of every day 
work. By so doing, you give him something to 
think about, something which carries his mind 
far beyond the narrow horizon of his every day 
existence, and perhaps leads bim to the develop. 
ment of new and useful ideas engendered in his 
0wn brain. Employers will find money thus ex· 
pended well laid out ; and certainly, viewed as a 

hairs soon adhere together, and the coarser, which are un· 
suited for felting, fall in a drawer in the bottom of the box, 
from which they are readily removed. The mass of finer 
hair is then placed on a felting machine, called in French 
'Une batiueu8e. This is done by women, as shown in our Fig. 
2, who spread the hair on an endless belt of linen, T, by 

safely be lifted away from the molds. But the felt requires to 
be made still more dense, which is d'lne by a mechanical pro· 
cess, a kind of kneading being performed upon it by wooden 
blocks in a machine. This not only condenses the fibers, 
but causes the cone to diminish in size, till it is sometimes 
less than one third of its original dimensions. 

gift alone, none could be suggested as more appropriate than 
one which con'ers a benefit on the recipient every week in 
the year. 

• ••• • 

WITH four weights of Nspectively 1 lb. , 3, 9, and 27 lbs 
any number of Ibs. from 1 to 40 may be weighed. 
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THE KNOWLES HORIZONTAL J nNING PUltP. I and that its use would be productive of a very large saving \ The Type Wl'I'er. 
An accidental interchange of the engravings illustrating to street car companies. He also states that the weight of At a recent meeting of the Society of Arts, London, & 

our article on the Knowl�s steam pump, in our issue of Janu· the machine will be from 2,800 to 4,000 Ibs. , and that it will machine was exhibited, intended to enable persons to write, 

ary 8, exhibited a cut of or rather print, without 

a different style of pump using a pen. The JO'UII'. 
from that intended to be nal of the &ciety oJ Art8 
described, in connection says : 

with so much of the de· The machine in appear. 

scription as relates to Fig. ance somewhat resembles 

6 The present illustra· an ordinary sewing ma-

tion represents the correct chine, being mounted on 

double acting plunger a stand of the size and 

pump refel'l't'd to. The appearance of a sewing 

absence of joints at the machine stand. In front 

water end is here clearly there is a keyboard with 

observable. The various the letters of the alpha-

parts are accessible, and bet, numerals, etc. , upon 

there is a novel arrange it ; and on pressing one 

ment of valves, by which of the keys, a small lever 

not only the valve, but bearing the corresponding 

also the valve seat, is in. letter is caused to strike 

stantly removable by sim. against a ribbon saturated 

ply unscrewing the cap with a prepared ink, over 

nut. These pumps are which the paper is held 

now working on lifts on a roller. Each letter 

equal to 1,600 feet verti . THE KNOWLES HORIZONTAL MININ G PUMP. strikes i n  the same spot, 

cal column without caus- but the roller with the 

ing shocks or pounds of any description. Full details reo run at from 4 to 20 miles per hour. A cow catcher is pro- paper moves a space forward atter each letter, so that it 

garding the man ufacture and trial tests of these excellent vided, and suitable devices arranged for attaching cars. appears on the paper in its proper place. The mechanism is 

machines are given in the article above mentioned. A signal bell is fixed above the horsb's head ; and a Ian· very simple, the levers carrying the letters being actuated by 

. e. . tem in front serves 8S a head light to give warning of its a similar arrangement to that of a piano, and strung on a 

STEAIt HORSE FOR STREET RAILWAYS. approach, when the machine is running on dark streElts at circular wire so that they all strike into the centre of the 

Mr. S. R. M;ath e wson, of Gilroy, Santa Clara county, CaL , night. circle. By the action of a treadle, &8 soon 8S a Jine is finished, 

has recently devised a new motor for street cars, an illustra· For furth. r information, address the inventor as above the roller I s  traversed back to its original position, and at 

tion of which is given herewith. The fol· at the same time it is revolved one tooth of a 

lowing description, by the inventor, will ratchet wheel, so as to bring a fresh line under 

explain its operation : " The design is to the operations of the apparatus. The type is 

make a machine resembling a horse in all small capitals, and the printing is perfectly 

form, so as not to frighten the horses on the regular and even. It is stated that, after a 

streets. To thi. end the form shown is little practice, any person can work twice as 

chosen. The motive power is steam, gene· fast as an ordinary writer, and that a skilled 

rated in a tubular boiler of from four to five operator can gain a very much greater speed. 

horse power, located inside of the horse The machine can be used for manifolding 

and forward of the cab. This drives a ro- with the ordinary thin paper and carbon paper, 

tary engine of my own patenting. whi ch some nineteen or twentv legible copies being 

is geared to the driving shaft of the mao obtainable. It is an American invention, and 

chine. I also propose the use of gas as has been brought out in London by the Rem-

fuel, so as to do away with smoke. The ington Sewing Machine Company. 

steam is condensed in cold water carried [Our cotemporary is correct in stating that 

in a tank of sufficient capacity on top of the improvement originated in this country. 

the cab. Gas is compresspd in suitable It is the invention of Mr. A. E. Beach, of the 

tan ks to a pressure of from 80 t<> 100 Ibs. SCIENTIFIC AMERICA.N, patented here in 1856, 

per square inch, and is used as fuel. The in which year the American Iostitute awarded 

boiler is so constructed as to receive a sup· its gold medal for the exhibition of the instru-

ply of hot air to feed the flame, the gases ment at the Crystal PalaclI, this city. The 

from which, after passing around the boil. invention is rapidly coming into use in all 

er. are conducted around the engine to pre . parts of the world. The original patent has 

vent loss by condensation. The water is expired. The machine as now made is very 

forced into the boiler from the condAl: sed effective, and fully realizes all that is said 

steam chamber. The engine is provided above.-ED.] 

with a brake capable of stopping the appa. _ _  .. 
TlItus within a space of twenty feet, while Hydra'ed Cellnlose. 
under a speed of eight miles per hour. " It has long been remarked that, under the 

The inventor points out that the enginE'er influence of acids, cellulose becomes extremely 

could easily control the machine, and Illso friable. Paper bleached with a too large ex· 

colle!=t fares and perform other duties usu· MAT HEWSON'S STE AK HORSE FOR STREET RAILWAYS. cess of chloride of lime, and linen submitted to 
ally done by conductors. He claims that the action of sulphurous acid, which tranliforms 

the cost of running the apparatus will not exceed one d ol lar \ (P. O. Box 1 10), or Levi Doane, Esq., San Francisco General I itself into sulphuric acid, may by the least pressure be reo 

per fifteen hours, that it may be very cheaply constructed , Post Office, San Francisco, Cal. duced to powder. M. Girard, after a series of elaborate ex 

� .  t _ __ ---" 

-----t-
I 

PLAN OF THE UNION RAILROAD DEPOT, WOll CESTEll, MAS S . --[See first page.] 
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periments, concludea that thil transformation is due to the 
fixation of . an equivalent of water by the cellulose. and he 
has produced the hydrate synthetically. It is a white sub. 
stance, very easily pulverized. M. Guard considers that 
this hydration of cellulose -plays an important part in the 
economy of nature, and that the production of rotten wood, 
ulmine, and ulmic acid is always preceded by that of the 
newly discovered hydrate. 

• • • • • 

The ManuCadure o f' Saltpeter. 

The niter beds of Chill yIeld an inexhaustible supply of 
nitrate of soda or Chili saltpeter, but this compound is, un­
fortunately, unsuited for most of tbe purposes to which its 
analogue and near relative, nitrate of potash or common 
saltpeter,is employed in the arts.and especially in the manu· 
facture of gunpowder. The immense deposits of potash 
salts at Stassfurt and Kaluss furnish the means of convert­
ing the inexpensive nitrate of soda into the hIghly impor. 
tant nitrate of potash. The following description of a salt­
peter manufactory at Semmering, near Vienna, as given by 
S. Pick, wlll prove interesting as anexample of the contriv­
ances usually employed and the magnitude of the operations. 

1. Raw material a : Chloride of potassium from Kaluss and 
Stassfurt, containing not less than 80 per cent of the sah, is 
employed. That from Kaluss is very pure and perfectly 
free from magnesium salts ; it is also better to work, because 
it is not calcined so hard, while the Stassfurt salt often comt S 
in hard lumps which are difficult to decompose. The pooreEt 
quality of Chili saltpeter contains 93 per cent nitrate of soda; 
generally lhe guaranteed 95 per cent is all there. It is kept 
in a magazine lined with asphalt, the floor of which has an 
inclination toward one side of 1 in 100. Along this s:de is a 
gutter, likewise covered with asphalt, which leads to a vat, 
where the lye is collected that drains from the saltpeter,and 
which is more abundant In winter. The sacks, from which 
this salt has been poured out, still contain 2 '2 to 3 ·3 Ibs. 
each of Salt, and are washed out in vats connected with each 
other like a Shanks' apparatus, four constituting' a battEry. 
As soon as the lye, which is of a dark brown color, marks 
42° B. , or 1 '41 specific gravity, it goes into the factory. 

2. The manufacture : The factory is so arranged that the 
Jiquids shall flow down automatically as much as possible ; 
hence the reservoirs for water and lye are at the top, some­
what lower down are the dissolving vats and refining and 
evaporating vsssels, then follow the salt filters, the crystaliz­
ing pans, and the basins for lyes, from which they are 
pumped into the highest reservoir again. These basins are 
on the ground. The room where the crystalization takes 
place is also covered with asphalt, so that what spatters 
over can easily be collected. 

The deqomposiLion of the chloride of potassium and ni­
trate of soda is conducted in round east iron vessels, 8 feet 4 
inches in diameter and 6 feet 8 inches deep. They are cov­
ered with strong cast iron lids made of three segments and 
bolted together. A man hole in the lid, which can be closed, 
permits of the introduction of the raw material and lyes. 
From another opening a tube 61- inches in diameter carries 
off the vapor, and conveys it under the double bottom of the 
mother liquor reservoir. Through the middle of the lid 
passes the shaft of lhe stirrer, which consists of three hori. 
zontal arms. The heat Is communicated by a stout coil of 
copper steam pipe 21- inches diameter, making 8 windings 
quite near the sides and representing a heating surface 
of 107t square feet. The joints are made tight with red 
red lead or plates of copper ; caoutchouc, paper pulp, and 
lead lute last but a little while. To draw off the solution 
with the chloride of sodium formed, there is a cock of 4 inches 
opening, which can be blown out by means of a small steam 
ClOCk attached near the top. Beside lhis, there are two open 
1 inch steam pipes, opening into the bottom of the kettle on 
opposite sides. which serve to blow out the last portions of 
the salt and liquor at the end ot the operation ; and also, if 
the stirrers get fast and will not move in consequence of 
putting in the raw material too rapidly,they help to set it in 
motion. In case the heating worm requires repairs, the so­
lution can be heated with direct steam from these pipes. 
These dissolving vessels are also employ ed for evaporating 
the lyes, and the coutSe of the operation is as follows : 

The apparatus is filled with lye which is evaporaled to 
50° B. (1 '53 specilic gravity.)  During this time much 
chloride of sodium separates, and the lye, as soon as it be , 
comes concentrated, begins to foam, but t�is is easily 
avoided by putting in some oil. When the lye has about 
reached the required concentration, and has fallen to the 
level of the first or second worm, decomposition takes place. 
The crude material is brought to the top of the apparatus, by 
means of a rolling chair, in iron tilting cans and emptied 
into it through the man hole. The Chili saltpeter is put in 
first and then the chloride of potassium. It must be put in 
gradually, because, if it is thrown in too rapidly, it stops the 
stirrer. From /J,600 to 7,700 Ibs. of nitrate of soda and the 
equivalent quantity of chloride of potassium are decom· 
posed in one operation. After putting in the crude material 
it is boiled for half an hour : then the total contents of the 
boiler are drawn off into the filters belonging to each dis · 
solving vessel. These are wrought iron vessels, 8 feet 4 
inches square and 5 feet 4 inches deep. At the deepest point 
each has a discharge cock 3 inches in diameter, which has, 
like that in the dissolving vessel, a steam cock attached. 
Abollt 4 inches from the bottom is a wooden bottom pierced 
with holes and covered with linen. It rests on strips of iron 
riveted to the sidea. In the space between the two bottoms 
is a steam pipe to warm the filter before usinr and to keep 
the wash water hot. The .olution remains in this filter 2 
or 8 houri ; the salt settles to the bottom, and the solution 
flo wil off clear into the crystalizing vessels ; it has now a 

density of l '63,or 36° B.,at a tempera.ture of 208° Fah. The 
salt which remalns in thll filter, and which still contains 12 
to 20 per cent nitrate of potash,is nllXt covered with lye from 
the dissolving vessel, which is filled with mother liquor and 
heated .  In a short time it is drawn off, aBd has a density of 
48° to 50° B. , and is run with the other solution directly 
into the crystalizing vessels. For still further washing the 
sah, which still contains 6 to 8 per cent of saltpeter, those 
lyes are used which were obtained by the previous operation 
of washing the salt with water. These lyes are collected in 
a receiver which stands at the same hight as the reservoir 
for mother liquor. In the reservoir is a 6 inch copper pipe 
which conveys exhaust steam from the engine and raises the 
temperature to 176° Fah., and thus produces a not inconsid­
erable evaporation and separation of chloride of sodium. 
In this reservoir are received all the lyes w Wch are saturated 
with common salt, but are weak in saltpeter, and have a 
density of 25° to 30° B. As a rule the salt is washed twice 
with this, and after the second washing it hu a density of 
35° B. , and is put with lhe mother liquor for evaporation. 

After washing with weak lye,the salt still contains 4'5 per 
cent of saltpeter. This residue of saltpeter is removed by 
rinsing it two or three times with hot water, and the solu­
tions thus obtained are collected in the reservoir above de­
scribed. After the second of these washings, the remaining 
salt is heaped up to drain ; the dry salt is then removed from 
the filter, and the remaining inconsiderable wet residue goes 
through again with the next batch. The salt when finished 
contains 0 '6 to 0'9 per cent nitrate of potash,say 6 '5 per cent 
saltpeter and 6 '5  per cent water. It is stored in a magazine 
lined with asphalt, where a good deal of liquor runs off and 
is collected in a buried reservoir. On account of the large 
amount of nitrate of potasb, it is worked over, so that a con· 
siderable part of the saltpeter which was not washed out of 
the Iilalt is recovered. The author found from 7 to 13 per 
cent in thiR liquor. 

The solution of saltpeter,made from chloride of potassium 
and. Chili saltpeter, flows, through half round wrought iron 
gutters provided with sieves, into the crystalizing vessels. 
They are all provided with mechanical stirrers of two differ­
ent constructions, part round and part quadrangular. 

The quadrangular reservoirs, formerly used for another pur· 
pose, vary from 8 feet 4 inches to 12 feet 8 inches in width 
and 10 feet 8 inches to 24 fee � 7 inches in length ; and they 
are 2 feet 7 inches deep. They are provided with pendulum 
stirrers, making about 12 oscillations per minute. These 
have the advant , ge of requiring but very little force, but need 
n attendant, SIIoy one m�n for all the vessels, to remove the 
altpeter attached to the sides of the vessels. It is also uua· 
voidable that, on the bottom, whl're it is impossible to reo 
move it, a solid crust of saltpeter should form, which does 
not permit the mother liquor to run through. 

The round crystalizing pans are of wrought iron, 13 feet 
5 inches in diameter and 2 feet 10 inches deep, and the bot­
toms are fastened by sunken rivets. They are provided with 
stirrers atttached to an upright shaft. 

When cold, the mother liquor is drawn off ; it flows, through 
cast iron gutters unlled by fianges, into an iron reservoir 
placed lower down, from which it is pumped inti) the rt ser­
voir on the top 1100r for evaporation. This reservoir is not 
heated by the escaping steam from the dIssolving vessels 
alone, but also by the exhaust steam of the engine after it 
has passed through the lye used to wash the salt. The cold 
mother liquor should properly have a density of only 35° B. ; 
usually it stands at 37° to 38°, especially in summer. This 
is because of the chloride of magnesium in the 5tassfurt 
chloride of potassium, which :lOllects in the mother liquor and 
increases its density, and also because a small excess of 
Chili saltpeter is used to make the decomposition ealier. One 
hundred volumes of mother liquor contains : 

Nitrate of potash . . . . . . . . . . . .  29 '40 
Chloride of sodium • . . . • . . . . . .  25 '72 
Sulphate of soda . . . . . . . . · . . . .  1 '31 
Chloride of magneSium . . . . . • • .  2 10 
Nitrate of soda . . . . . . . . . . . . . .  . 
Iodide of sodium . . . . . . . . . . . .  . 

25'1) 
14'2 
1 06 
6 20 

19'6 

26'40 
17'18 

1 '81 
8 '19 
7'19 
0 76 

No. 1 ,  a mother liquor of specific gravity 1 '348 at 66° ; No. 
2, a mother liquor of specific gravity 1 '305 at 54tO ; No. 3, a 
motber liquor through which about 11 ,000,OOO lbs. of Chili 
saltpeter had gone. 

The crude saltpeter which crystalizes from solntion still 
contains a considerable amount of chloride of sodium, from 
which it must be freed before refining. This is done by wash­
ing it with the lye resulting from rinsing the refined saltpeter, 
and which is likewise collected in a reservoir. After washing, 
it still contains 0 '8 to 2 per cent of oommon salt. Recently 
this salt  was dried and put on the market as a fertilizer ; but 
notwithstanding its usefulness as such, its comparatively 
high price prevents it making a rapid inroad. 

In order to free it eDtirely from chloride of sodium, it is 
refuled. This takes place in one of the dissolving vessels, 
which is used exclusively for this purpose, the solvent being 
the wash liquor of the refined saltpeter. A solution is made 
of a density of 50° or 51 ° B. ,hot. This solution runs through 
the filter belonging to this dissolving apparatus, ' remains 
there two hours,and runs perfectly clMr into tbe crystalizing 
vessels. As thelle are of iron, the saltpeter that crystallzes 
out of them has a yellow appearance ; to prevent this 3t 
ounces ultramal'ine suspended in water is mixed in the so­
lution with each 10,000 Ibs. of saltpeter. When cold, the 
motner liquor is drawn off, and may either be used to wuh 
the crude saltpeter or evaporated as occasion requires. 

The saltpeter that crystalilleB out of this contains from i­
to f of one per cent of common salt. A small amount,in solid 
lumps. adheres to the teeth of the stirring wheel ; this is 
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picked out and again refined, while the rest of the saltpeter 
is thrown on th.e adj &C6nt filters and covered with water. 
These filters are of wrought iron lined with thin sheet cop· 
per, 5 feet high and 8t feet long, have perforated double 
bottoms covered with linen clotb, and are provided with 
a discharge cock. The first rinsing is made in this way ; 
the cock is closed, and p.nough water run in to completely 
cover the saltpeter ; after a few hours, the lye is run oft' 
clean, and a second washing with a little water suffices to 
render the saltpeter perfectly free from chlorine. The wash · 
ing is stopped as soon as the wash water shows a density of 
10° to 11 ° B. The crystalization of the refined saltpeter takes 
place exclusively in the round pans above described, and 
from 10,900 to 11,000 Ibs. of saltpeter is crystallzed at once. 

When liquor no longer drips from the saltpeter in the 
filters, it is dried, and then contains from 2 to 3 per cent of 
water. The drying veFsel is a circular pan, 8 feet 6 inches 
in diameter and 10 inches deep. The cast iron bottom is 
planed on the upper surface and cast hollow with steam 
channels through it for heating it. The dried material is 
taken out through a hole in the bottom 6 inches square, 
which is usually closed by a slide. In the center of the dry­

ing pan is an upright shaft, protected by a ring from contact 
with the saltpeter to be dried. This carries a series of 
knives which are pressed against the bottom by means of 
springs ; it also has a scraper, movable vertically to push the 
dried saltpeter towards the discharge hole ; and finally there 
is a conical iron roller, covered with sheet copper,in a frame 
that �urns with the shaft. This roller is to crush the larger 
balls of saltpeter. 

When the saltpeter is ready for drying, it is conveyed in a 
tilting cart to the drying Rans and dumped into them, while 
the stirrer is set in motion, the discharge slide closed,and the 
scraping plate raised up. The stirring knives, by their mo· 
tion, spread the saltpeter evenly over the heated bottom,and 
at the same time prevent its bUlning, while the heavy rollers 
crush lumps that are caked together. When the saltpeter is 
perfectly dry, the discharge hole is opened a little way and 
the saltpeter falls slowly through into a shaking sieve, 
through which the powder alone falls into a wooden box, 
whence it is transferred by a copper spiral into a wooden 
trough, and is then carried by an endless chain elevator to 
the top floor and emptied into barrels, When the drying pans 
are almost empty, the slide is opened p11 the way, and the 
scraping plate let do wn so as to sweep the remainder of the 
saltpeter to the opening. It is impossible to entirely prevent 
its burning fast and forming crusts, and hence, every 10 or 12 
hours, all the burnt saltpeter must be pounded loose. It 
breaks off readily in large plates. This apparatus, which 
is also employed In StaBsfurt for drying chloride of. potas­
sium, has a large capacity ; the four pans will easily dry 
33,000 Ibs. in 24 hours. 

Besides this powdered saltpeter, it is also made in sticks, 
but only in small quantities. Its uses are very limited ; it is 
principally in demand by metal workerll, who think its crys· 
tallne form a guarantee of its purity. 

Refined Chili saltpeter is also made in large quantities and 
il!l chiefly employed for pickling meat ; it is mostly in large 
crystals. For this purpose Chili saltpeter is dissolved in the 
apparatus used for refining other saltpeter. to a concentra' 
tion of 44° to 45° B. , then filtered and crystalized in covered 
vessels protected on the sides from cooling. As the Chili 
saltpeter is, besides, very pure, the mother liquor can fre ­
quently be used for fresh solution.-Polyteehnisch.e8 JOWI'1I(I.l. 

• • • • • 

Recent Balloon A.cent. 

MM. Albert and. Gaston Tissandier made a balloon ascent 
from Paris lately, and after a three hours' trip alighted near 
llliers, about six miles from Paris. At 800 meters above the 
ground they entered a solid stratum of cloud 700 meters­
thick, the temperature being four degrees (centigrade) below 
zero. At 1,500 meters altitude they passed through a suc­
ees'ilion of ice crystals, a galaxy of little hexagonal stars, 
which danced round the car and sparkled in the SUD. These 
did not exist in the lower stratum of cloud, but were sus­
pended in the atmosphere over an expanse hom 150 to 200 
meters thick. The temperatnre here was at zero, and higher 
still it was at six degrees, the masses of white cloud below 
appearing like Alpine glaciers. Cumuli clouds were per· 
ceived overhead at about 2,300 meters altitude, but the 
aeronauts did not go higber than 1,700 metera, about 1 mile. 

c · e . •  
Tbe Dutch Exhibit at Phil ad elphia. 

The Dutch GovelDment will show at the Centennial Exhi­
bition a collective model illustrating the progress made by 
Holland in hydraulic engineering, and consisting of groups of 
models of the principal great reclamation and other works 
undertaken by the State. Among them will be shown the 
Haarlem drainage, the new canal, the Dordrecht steel bridge, 
the Kuilenberg railway, a new steam pump, copper models 
of sluices, relief map of the Zuyder Zee, etc. The objects 
are now being shown to the public before being packed for 
America. 

• •••• 
SOUTHERN STATES AGRICULTURAL AND INDUSTRIAL Ex· 

POSITION.-We have received a copy of the rules and pre· 
mium list for this exhibition, which is to be opened in New 
Orleans on February 26, to remain open for ten days. The 
classes of goods in which competition is invited are very 
numerous. 

. .. , .  
THE artesian well at the Collier White Lead Works, St. 

Louis, Mo , hu attained a depth of OTer 700 feet, nearly all 
of which depth has been through limestone. The drift is 
but slightly above the encrinitial limestone, and has passed 
through but little of either sandstone or chert. The boring 
commenced in the lower Archimedean limestone. 

© 1876 SCIENTIFIC AMERICAN, INC.



JANUARY 2 2, 1 876.] 
PRACTICAL DClIAlfII •• 
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I!It7JIBD XL. 

LINING OUT A DOUBLE EYE. 

After measuring the dimensions of a double eye to ascer· 
tain if there is, upon the outline, surplus metal sufficient 
to permit of its clearing up all over, we' apply an L square 
upon the outside surfaces, and a T square, with the blade 
between the jaws, to test if the inside and outside faces are 
at about a right angle to each other, or if the marking will 
have to be thrown to one side of the work to accommodate 
a want of truth in the latter. Presuming that, as is usually 

�/?..:.:::./ 1'..­
_ _ __ ,,'L 

the ca8e, the work is reasonably near to being true, we pro· 
ceed as folloW8 : Placing the double eye upon the marking. 
off table, as shown in Fig. 192, we block up the stem end 
with the pieces of wood, B, so that the horizontal faces of 
the work will stand about true with the surface of the ta· 
ble, the manner of testing the same being shown in Fig. 
193, A representing the marking. off table, and B the scri· 
bing block, with the needle placed so that the point of the 

.l!'iit193. � 

[ C JJ= . :==1 
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bent end barely touches the surface of the work. The ope. 
ration is to move the scribing block from end to end of the 
work and on both sides of it, packing it up until the upper 
surface is level, and taking care, if the work does not lie 
level and steady upon the table, to insert wedges in the ne· 
cessary places so that the work will lie firmly and not move 
during the operation of marking. If there are projections 
upon the face of the work which rests upon the table, as is 
the case in our double eye, it is necessary to pass the scri­
bing block along the under as well as the upper surface of 
the work ; and if the t wo vary much, we may choose the 
one that is most true with the other surfaces of the work 
and set it true ; or if, in such case, there would not be enough 
metal to clean up the work on both sides, we must divide 
the difference between the two. We then put between the 
jaws of the double eye, the center piece, C, and find the 
center of the jaws, as shown by D ;  then, setting a pair of 
compasses to hall the required width between the jaws, we 
scribe upon both the jaws the segments of a circle, E and F, 
using D as a center ; then opening the compasses to allow 
for the requisite thickness of each jaw, we mark the seg· 
ments of a circle, G and H ;  and again setting the compasses 
to the reqllisite thickness of hub, we mark the segments of 

.7I.f ·-
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a circle, I and J. We now take a scribing block, and, setting 
the point just �o intersect the extreme diameter in each case, 
we draw the lines, K and L, M and N, and 0 and P, thus 
defining the widths and thicknesses of the jaws and hubs. 
We then let the scriber point even with the center, D, and 
then draw the line, II S, which lihould run a long way up the 
litem of the double eye, becaule the shortn8ls of the other 
linea, running parallel to it, renderr it dlfllcult to set the 

work true by them, and S S is made long to supply the de­
ficleMY. After setting the compasses to half the required 
thickness of the stem, we mark, using the line, S S, as a 
center, the segments of a circle, Q and R, and from them 
mark the lines, T and U, which define the required thick­
ness of the stem or rod ef the double eye. Our next opera­
tion will be to mark off the hole and the circle of the hub, 
which is done as shown in Fig. 194. Setting the eye upon 
the marking-off table, A, we wedge it upright, as shown in 
view 1, by the wedges, B ;  applying the blade of an L square 
to set th.e line, S S (in view 2), true by, we mark off on each 
side of the double eye the center of the boss or eye, and 
from that mark off the circles, V and W, denoting the 
finished sizes of the hole and the eye ; then setting the scri­
bing block needle point even with the center from which the 
circles, V and W, were etruck, we mark on the center piece, 
(shown in view 2) the line, X. 

We have now to complete the marking-off of the face 
shown in view 2, Fig. 194, which could not have been done 
before, because there was nothing determinate wherefrom to 
mark off the half circle of the outline between the jaws. 
Placing the double eye upon the table, as shown iII Fig. 195, 

I I 

PLAN VIEW 

and blocking it up so that it lays level with the face of the 
marking-off table, and with the face that has been marked 
off uppermost, we insert between the jaws the center piece, 
B. We next mark from the center, C, the requisite distance 
of the crown of the curve, between the jaws, thus obtaining 
the center mark, D, from the center, C ;  and setting the com­
passes to half the required width between the jaws, we use 
D as a center, and mark upon the centerpiece, B, the center, 
E, and strike the half circle, F F, which completes the mark­
ing between the jaws. Our next procedure is to mark off 
the segments of circlet', G, G, which are struck from the 
centers, H, H, respectively. Then taking the block of wood, 
I, which should stand at about the same hight from the 
marking-off table as does the body of the double eye, and 
setting the compass to the required radius, we rest one point 
on the circle, G, at about the point, J, we strike the mark, 
K ;  then placing one leg of the compasses at about the point, 
L, we strike the line, M, the junction of the lines, K and M, 
forming the location of the center from which the segment 
of a oircle, N, is marked. Placing the block of wood, I, on 
the other side of the double eye, we repeat tbis latter opera­
tion, and the marking on that face is complete. 

After defining the outline of our work by light center 
punch marks, we pass it to the machinist's hands to be 
turned and cut down to the lines, after which we place it 
upon the marking-off table in the position shown in Fig. 
196, A representing the ta ble . At each side of the double 

.A. 
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When a double eye i ll  forged separate from the rod, the in 

tention being to weld it to its rod after the flnilihlni is com­
plete, which methed is adopted for ease in handling the 
double eye, and because it can then be operated upon in a 
small lathe or shaping machine, the end of the cut on the 
stem should be beveled off, as shown at A, in Fig. 198, and 

not left square, as denoted by the dotted lines at B, because, 
if- the comer be left square, the jar of the blows given in 
welding the double eye to its rod would cause the metal to 
bend in the neck, C, and the resetting with the blacksmith's 
fiatter would be liable to jar the eyes or jaws of the double 
eye out of true one with the other. Furthermore, if the 
body of the rcd is intended to be forged down to the finished 
size, and either left rough or merely ground and polished by 
the grindstone and emery wheel, leaving the corner sharp 
(as shown at B) would cause the forging to leave a mark 
round the boay of the stem, at C, giving it �be appearance 
of being cracked. 

To assist the operator in marking out, the centers from 
whioh all curves and circles on detail drawings are struck 
should have a small circle in red ink marked around them, and 
a dotted red line marked from the center to the circle or l5eg­
ment of 'circle struck from it, as shown in Fig. 105. If the 
double eye is, however, intended to have an offset, as shown 

__ F5_.J9��- · ---II 
u-_.B_� t\ c • 

in Fig. 199, we draw from the centers, C and D, the line, A ; 

and setting the compasses to the amount of the offiJet, we 
draw the segment oC a circle, E, using the line, A, as a cen­
ter ; and from the extremity of that segment, we draw with 
the scribing block the line, B, which will represent the cen­
ter line of the stem of the double eye, the rest of the opera­
tion being as shown in Fig. 192, Bnd described in the accom­
panying explanation, from the point at which the line, S S, 

in that figure was drawn. 
• ••• • 

Blelolr In the World. 

Experience continually contradicts the notion that a poor 
young mu. cannot rise. If we look over the list of rich 
men, we find that nearly all of them began life worth little 
or nothing. To any person familiar with the millionaires of 
the United States, a score of examples will occur. On the 
other hand, the sons of rich men, who began life with the 
capital which so many poor young men covet, frequently die 
beggars. It would probably not be going too far to say that 
a large majority of such moneyed individual!! either fail out­
right or gradually eat up the capital with which they 
commenced their career. 

And the reason is plain. Brought up in expensive habits, 
they spend entirely too much. Educated with high notions of 
personal importance, they will not, as they phrase it, stoop 
to hard work. Is it astonishing, therefore, that they are 
passed in the raoe of life by others with less cspihl origin­
ally, but more energy, thrift, and industry ? For these vir-

eye we place a center piece, B, and mark thereon the center tues, after all, are worth more than money. They make 

of the hole with the compass callipers. We then find the money, in fact. Nay, after it is made, they enable the poss­

center of the shank, C, and, wedging that end up with wood essor to keep it, which most rich men pronounce to be more 

as shown, we set the needle of the scribing block even with difficult than the making. The young man who begins life 

the center of the hole, and so adjust the double eye with with a resolution always to lay by part of his income i!! sure, 

wedges that the needle point will strike the center of the even without extraordinary ability, gradually to acquire a 

hole marked on B, on each side, and also the center, C, where. sufficiency, especially as habits of economy, which the re80-

upon we may malk the line, D ;  then setting the compass!!s lution renders necessary, will make that a competence for 

to the requisite distance, we mark from the center, C, the him which would be quite insufficient for an extravagant 

segments of circles, E and F, and from the center, G, the person. It is really what we save, more than what we make, 

segment!! of circles, H and I :  and resetting the double eye which leads us to fortune. He who enlarges his expenses 

so that the needle point of the scribing block will intersect as fast as bis earnings increase must always be poor, no mat­

the extreme outline of H and E we draw the line J . . ter what his abilities. And content may be had on compar. 

peating the operation on the u�der side, we prod�ce' t�e'  atively little. It  is not in luxurious living that men find real 

line, K, Bnd the operation is complete. The curves, L L, happiness. 
• ••• • 

B 
o 

are made to a gage, such as is 
shown in Fig. 197 ; it is made 
of sheet iron about one six­
teenth of an inch thick, 
the outline being carefully 
marked out and filed up neat­
ly, the corner, A, being made 
of the necessary sweep, and 
the hole, B, being used to 
hang the gage up by. It is 
well to have an assortment of 
such gages for use in lining 
out, &8 well as for use as 
guid. to the machinist in cut­

tin, out the curves or sweeps 

THE Belgian Moniteur IndU8trid says that an engineer, 
having a piece of very hard bronze of large diameter to turn in 
the lathe, could not succeed in cutting it with a tool of any kind 
or temper, until he kept the tools constantly moistened with 
petroleum, when they cut with readiness. He says, that by 
using a mixt,ure of petroleum and spirits of turpentine, steel 
with a straw· colored temper can be worked perfectly well. 
The experiment certainiy can be easily tried, say in turnin, 
chilled car wheels. 

• ••• • 

The Hon. George Bancroft told a reporter of the Philadel­
phia Item recently that the coming Centennial Exhibitioa 
would in eTerl relpect excel any international exhibitioR 
ever before given. He thinks it will drive away hard tim .. 
and encourage immigration to an aatonillhinr extent. 
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IIIlPROVED COTTON PLANTER. 

In the annexed engraving is represented an Improved cot­
ton planter. which plants two rows at a time in drills. dis­
tributing the seed in the same manner as a grain drill distri­
butes grain. The rows may be made three. three and a 
half. or four feet apart at plea-
sure. The drill teeth f.)r 
planting cotton are easily re-
moved. and as many cultivator 
teeth substituted as to fill the 
entire space between the teeth. 
the latter of any required 
form. thus converting the ma­
chine into an efficient cultiva­
tor. The teeth preferred by 
the inventor are of his own 
construction. and can be set 
either to run shallow and j ust 
shave the top of the ground or 
to penetrate to a depth of six 
or eight inches. Ordinarily 
one horse is able to draw the 
machine. When deep cultiva­
ting is to be done. a pole may 
be used so that two horses 
may be attached. By leaving 
out one or two of the middle 
teeth. two horses may be used 
in cultivating young cotton or 
com. by straddling the row. 

J citutific �mtricau. 
surfaces exposed t o  sliding friction are chilled. thus gain­
ing parallel action. durability. and increased strength. The 
chill is shown by the mottled appearance. seen on the 
beam. and is one of the principal improvements claimed. 
Cheapness is secured by special machinery. which enables 

S EYJ[OUR'S COTTON PLANTER. 
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killing the fish outright ; but occasionally the animal is not 
sufliciently hard hit. and its aapture is not so easily effected. 
as it dashes away at a tremendous speed. dragging the 
steamer after it. 

� ... .or - -

• ••• • 

Pede.trlan TralnlD&'. 

Pedestrianism. as an athletic 
exercise. has become deserndly 
popular. There is no course of 
gymnastics so well calculated 
to develope a large number of 
muscles. or to produce so bene­
ficial an effect upon the system. 
There is a right way and a wrong 
way of walking-the one bene­
ficial. the otber negative in its 
result. What the right way is. 
a writer in an English contem­
porary tells us in the follow­
lowing:  

The body must be held erect. 
with head well thrown back ; 
the movement of the legs must 
be from the hip down ward . and 
the body should be carried mo­
tionless. The arms should be 
s wung well forward in harmony 
with the legs. and the elbow 
should. when in front. be nearly 
on a level and at almost right 
angles with the chin. the hands 
being open and extended. The 
leg should be brought well 
round from the hip. and the 
heel deposited on the ground in 
line with the rear foot. so as to 
leave your footmarks pretty 
nearly in a line. But above all 
things hold your head up and 
the body erect. 

Stitches and other kindred 
annoyances are common in learn­
ing to walk. but the beginner 
would do well to walk it off. and 
never ease if he is seized with 

A general v!ew of the 1m 
plement in use is given in Fig. 
1. Fig. 2 represents the im· 
provement in the hopper. de­
signed to facilitate the plant· 
ing of cotton seed. which. from 
its fibrous covering. it is diffi­
cult to cause to descend through 
ordinary passages. Within the 
hopper are swinging plates or 
diaphJ'agms. A. which are pi­
voted to bars at the top and 
extend nearly to the bottom. 
B is a reciprocating stirrer rod 
provided with pins or teeth. C. 
which project upward into the hopper. The object of these 
pins Is to facilitate the working down of the seed. The stirrer 
rod is hung in stirrups in the lower ends of pendent bars. 
D. By means of the cam arrangement. E. on the wheels. 
Fig . .1. the stirrer rod. B. is vibrated. and also the dia · 
phragms. A. The seed in the hopper iB. by the latter. given 
an alternate vibrating action from end to end of the recepta­
cle. this movem(nt increasing in intensity toward the bot­
tom, at which point the ends of the plates have the greatest 

the vises to be quickly and economically made. The ma- distress. To do so is to throw away the pace he has ac­
nufacturer can be addressed at Smithville. Burlington coun quired from the commencement of his walk. and to knock 
ty. N. J. [See advertisement on inside page ] all the regularity out of his stride. 

. .... . 
Whale "-rtlllery. 

On a emall island opposite to the to wn of Wadso. in the 
extreme north of Norway, there exists an establisll ment the 
like of which is probably not to be met with in any part of 
the worid Its most appropriate designation would be. per­
haps, a slaughter yard for whales ; and Mr. Foyn ,  its pro­
prietor, conducts the business of capturing and cutting up 
the monsters in a manner peculiarly his own. Instead of 
fitting out the usual sized vessels, intended to make lonl!' 
voyages and bring home only the most useful parts of the 
animal, Mr. Foyn employs small-one hundred and fifty to 
one hundred and eilZhty tons--screw steamers, shoots his fish 
with a cannon, and has them towed ba"k, one by one, as they 
are captured , to the shambles at Wad so. As the fishing 
grounds are within e8SY reach of the latter. the steamers, as 
a rule, secure and return with a prize within twelve hours' 
time. With respect to the cannon employed. It is a gun hav­
ing a chamber about four feet long ; this is mounted on the 
forecastle of the vessel, and, being very accurately balanced . 
can be easily moved to allow an exact aim to be taken. The 
projectile in use consists of a long iron bolt, having at its 
extreme end four harpoons, bound round with a line so as to 
be fiat, and c10se to the harpoons a five or six pounder shell. 

swinging motion. The seed is thus freely delivered ; and As soon as the steamer has approached sufficiently near to the 
when mixed with fertilize rs. its distribution is in no wise fish-a.nd whales off that part of the coast are not over sh y, 
hindered. allowing a vessel to come within shot-the bolt is fired off, 

Patented October 28. 1873 For further particulars, rela- and, if WillI dir · cted, penetrates deeply into the fiesh and 
tive to rights to manufacture, etc., address the inventor, Mr. blubber of the animal. The whale then naturally rushps off 
Pierpont Seymour. E llst Bloomfield, Ontario county, N. Y. at a furious pace. thinking thus to elude his pursuers. Un-

• .e. • fortunatply for him, however, no step could be more suicidal, 
IIIlPROVED VISE. for the effect of his rapid movement is to make the bolt slip 

The vise is one of the oldest and most familiar tools ex- back a little, thus setting free the four harpoons from the 
tant. and has been the subject of great numbers of patents lines, and. by mean! of a mechanical arrangement. causin!!, a 
The following is a description of one of the best improve. , shell to explode. This generally proves the coup de flT'ace, 
ments on this indispensable appliance. A 
Tise, to attain and retain a position as 
a standard with mechanics, must sup­
ply the following qualifications : Strength 
to allow of chipping or filing the work 
without a possibility of the vise break· 
ing ; the inertia of the anvil should be 
sufficient to absorb the effect of blows ; 
the jaws should move parallel and freely, 
and should be arranged in such a manner 
as to get the whole power of the screw ; ill 
parts should be durable ; and lastly. the 
tool should be furnished cheaply. 

The accompanying engraving represents 
an excellent form of vise devised by Mr. 
H. B. Smith. one of the earliest and most 
successful patentees of wood working ma­
chinery. An inspection of the engraving 
will show how the foregoing requirements 
are supplied. The jaws are steel-faced by 
welding. and massive strength and inertia 
are secured hy a proper and plentiful use 

of metal . The motion is direct. and all 

------------..... � ... ------------
POTIN'S GALVANO-ELECTRIC BATR. 

The bath is blue slate, grooved and bedd ed in with red 
lead, and cramped up with iron cramps or nuts and bolts ; it 
should stand on a wooden cradle either of elm or oal!;, and 
be protected by matchboardlng all round ; the Hoor should be 
tilee! if  on the basement, and covered with zinc if above. a 
is a board with holes to raise or lower the zinc plate ; it is 

grooved at the sides, and enters into the slate at the bottom 
of the bath by two iron pegs. b is a zinc plate ; c a copper 
wire ; d a llannel cushion for the head ; e is a three Inch web 
bing to support the head or nape of the neck ; f is a handle ; 
g hot and cold water taps with gutta percha tubing attached ; 
h is a coil resting on the board ; i is a copper wire in connec­
tion with carbon ; j is a chain to lift up the plug; k is an acid 
and zinc cylinder, etc. ,  which can be fitted up outside of the 
bath if there is room ; Z is the carbon. 

• ••• • 

SeleD,Ule Survey •• 
The Secretary of the Interior, in his an · 

nual report, says : The results of the g eo­
logical and geographical survey of the Ter­
ritories. conducted during the past session 
by Messrs. Hayden and Powell, un der the 
direction of this department, will. it is be­
l ieved, equal in interest and importance 
those of any previous year. The survey, 
under F. V. Hayden, cODtinued its labors 
of the two preceding years in the Territory 
of Colorado. The survey of the southern 
and southwestern portions of Colorado has 
bl'ten completed. The total area. surveyed 
was about 30,000 square milE'S, portions of 
which were rugged. The e.xploration of 
the remarkable pre-historic ruins of South· 
em Colorado, glimpses of which were ob­
tained the preceding season, was continued 
with great success. The survey under J. 
W. Powell continued the labors of the pre 
ceding year in the Territory of Utah. Near 
ly 10,000 square miles of country were sur­
veyed during the· season just closed. 
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THE GARDENS AT SCROImBUNN. 

The gardens at Schllnbrunn,the Emperor of Austria's palace, 
situated about 1t miles from Vienna, are renowned for their 
extent and beauty, and also for their completeness, the boo 
tanical collection being one of the finest in the world. They 
also contain a large and important menagerie, and a system 
of waterworks and fountains. We give herewith a view of 
gardens, selected from the English Garden ; and a cor· 
rcspondent accompanies it with the following remarks : 

" The creation of ornament&! gardens in all parts of Europe, 
and, in fact, throughout the world, is becoming a matter of 
ommon occurrence. Not only are private gardens, of great 
mportance in an artistic point of view, being formed , but 
also public parks and gardens of great extent ; and this is 
calling into requisition the highest talent at command in 
that department of horticultural art. In the gardens of the 
Chateau of Schllnbrunn, cropped masses of trees serve as 
grand walls of verdure, in which niches are cut for statu· 
ary ; and one of these artificial avenues, that represented in 
the illustration, leads to the bea.utifnl spring &hiJne Brun· 
nen, from which the name of the original castle was derived. 
The spring is now enclosed in an elaborately wrought marble 
framework, and the center of the basin is decorated with 
statuary, after the manner emp!oyed at Versa.Hles. The 
gJoriette, a temple displaying a colonnade, is seen in the dis· 
tance, rising above several lofty walls of foliage, in front of 
each of which are shrubs of lower stature, which are left to 
assume their natural growth ; and the contrast between the 
trimmed and the untrimmed forms is far from displeas. 
ing. The magnificent gardens atta.ched to the Chateau Schlln. 
brunn, from the great higkt of the vast walls of verdure 
above alluded to, the profusion of statuary, and other decora. 
tive objects, so placed as to produce the best possible effect, 
form grand models of the formaL style of treatment, and are 
well worthy of the careful study and earnest attention of 
every practitioner of the art of decorative gardening on a 
large scale. " 

. .•. -
ElectriC Pile In Se. quloxlde of" Iron. 

This apparatuB is contained in a square glass jar. The 
pile is composed of a prism of charcoal which contains ses· 
quioxideof iron in its pores, and a small rod of amalgamated 

zinc Th e latter passes through the stopper, to the under 
surface of which is fixed the charcoal. A. solution of am· 
monium chlo ride is u�ed as the exciting fluid. The reactions 
are the same as in Leclanche's couple, in which oxide of 
mangauese is used. When the circuit is closed, the chloride 
of ammonium attacks the zinc, forming a double chloride of 
zinc and ammonium. The latter, on being set at liberty, 
decomposes the sesquioxide of iron, carrying off a part of its 
oxygen and forming free ammonia, which disappears by 
evaporation. This pile ceases to act so long as the circuit 
remains open. Its durability and force are large. Its elec· 
tromotive power is as 12 to 10 of the sulphate of copper bat. 

J ,itutiff, Jmtritau. 
tery, and it is thus well adapted for industrial purposes. The 
inventors are MM. Clamond and Gaiffe, and it is manufac· 
tured by the latter gentleman. 

• ••• • 

The Chili an Exhi bition. 

The annual festivities in commemora tion of the Nati.onal 
Independence of Chili have this :y ear commenced with. the 
formal opening of the International Exhibition at Santiago 
The ceremony of inauguration was held in the beautiful 
park in front of the main building, the guests assembling in 
a spacious and ornamental pavilion erected for the occasion. 
Passing through the vestibule, the first impression on enter· 
ing the central hall is a little disappointing. The interior is 
spacious, but rather cold in its decoration. It is 150 feet in 
length, about 60 feet broad, and 50 feet in hight : it is well 
lighted, and, had it been filled with more artistic manufac. 
tures, would have formed the center of attraction. The 
space, however, i8 devoted exclusively to German goods, 
and the show is decidedly poor and wanting in effect. A. 
trophy of leather in an oak case breaks the vista down the 
centre ; on either side are pianos and some organs, and 
further on are glass cases containing toys, and ornamented 
above by bird cages. There is hardly time to examine the 
objects exhibited in the remoter parts of the hall , but a 
glance towards the sides shows that, beyond the toys and 
other bazaar-like articles, are displays of goods from German 
manufacturerlil which will compete with Shetfield ,  Birming. 
ham, and oilier industries. In the south gallery are displays 
of ntedlework and embroidp.ry by the pupils of various 
charitable institutions. And beyond there is a splendid col. 
lection of Chilian mineralogy, prepared by Senor Dome) ko, 
who has been indefatigable in his efforts. The excellence of 
the classification and display causes the visitor to be imme· 
diately impressed with the variety and richness of the min· 
eral products distributed throughout the republic. In the 
same gallery is exhibited a collection of all the native woods, 
with a description of their properties and uses. In the quad . 
rangle, under an iron roof, the educational apparatus is dis· 
pIa) ed, which includes the exhibition of the College ot 
Agriculture, and the space is filled with working models of 
farming machinery, skeletons and d ia&-rams of animals, and 
cognate aids to instruction. In the quadrangle on the corre· 
sponding side are objects from San Salvador and Brazil. 
The machinery annexe is of corrugated iron with the side�. 
open, in length 500 feet, and about 60 feet across. A central 
platform over the revolving shafting passes from one end of 
the building to the other, and enables visitors to inspect tho! 
m'1chinery working below. The machines exhibited are 
multifarious ; the sawing mills of the Canallian Watercourse 
Company attract a good deal of attention. Mining, hauling, 
pumping, pressing, and farming machinery occupies the 
whole of the space. At the end of this building is an annexe 
belonging to Messrs. Robey & Co. , where they exhibit agri. 
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cultnral machinery, and further to  the west is  the machinery 
of Ransome, Sims, & Co. Crossing over the grounds to the 
eastern side, we come upon the annexe of Messrs. Rose·Innes 
& Co. , similar to the building on the west, but closed at the 
sides. This is the only part of the exhibition which is 
absolutely completed . On entering WI' come into a large 
room ornamented with trophies of steel tools and manufac· 
tured articles. A fine stand of plated goods of James Dixon 
& Son!!, of Sheffield, is prominent ; beyond, a stand of Rod· 
gers' cutlery, crucibles of the Plumbago Crucible Company, 
and articl es of dozens of other well known English makers 
attract the attention. Side by side with th e Eng-lish tools of 
Firth and others are those of  the Douglas Axe Company and 
other American makers. Two small doors lead into the mao 
chinery department, and here again the display is represen. 
tative from the number of English manufactures brought 
together. Here are the ponderous thrashing machines of 
Clayton, Shuttleworth & Co., and near sta.nds a Pitt's 
thrasher, less substantial, but much more easily moved. 
Besides the agricultural machinery , there are mining pumps, 
sawing machinpry, and presses, all in full work ; four or 
five small steam engines are under steam , besides the one 
driving the central shafting. Emerging at the further end, 
we come upon a small model of a mineral l ine, with a tiny 
train making the ascent of a very steep incline, carrying 
with it the operator in the car. The line bas a center cogged 
rail, and the locomotive an extra cog wheel to supplement 
the ordinary driving wheels w hen a severe gradient has to 
bo passed . The model is exhibited by Clark & Co. , the con· 
cessionnaire8 of the Transandine Railway, which is to COil· 
nect Valparaiso with Buenos Ayres ; and the last annexe 
is occupied by English and American machinery imported 
by that firm. 

8 .•. -

German Exhibition In 1 8 7 8 .  
A n  exhibition o f  somewhat unusual character will be 

opened in Berlin in 1878, the plans for it being already under 
discussion by an executive committee. Its object being to 
show Germans what Germans can do, and therefore in what 
points head can be made against foreign competition, the 
whole arrangeUJ ents will be strictly national. Tbe exhibition 
will be classified in twenty.one groups, and prizes will be 
awarded in medals distinguished as for production , manu · 
facture, commerce, art, science and education . Workmen's 
models will also be issutd. 

• ••• • 

Exha ulIUou of" the Soil by A pple Treel!l. 

The author calculates that,in a life of sixty yea:rs, an apple 
tree removes from the soil 60 lbs. of nitrogen, t qual to  
11 ,500 Ibs. of  farmyard o ung. To maintain the soil in con· 
dition , therefore, about 175 1bs. of dung ough . to be annual ly 
given per trell during the fifty years that it  is  in bearing.­
M. I. Pierre. 

THE IMPERIAL GARDEXS AT SOHOXBRUNN. AUSTRIA. 
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OHEESE AND OlDER MAKING AND LARD RENDERING· 
Continuing our IJeries of abstracts from Knight' . . . New 

Mechanical Dictionary, "* we give herewith illustrated d e· 
scriptions of various apparatus used in the operations named 
in the above heading. The necessity for preserving a cer· 
tain temperature in 

has 

CHEESE VATS 

given rise to numerous devices, among which may be 

Fig. 1 .  
cited that illustrated at A ,  in 
Fig. 1. The vat is here semi· 
cylindrical and double walled, 
water being contained be· 
twpen the shells. Under the 
vat is a furnace, B, for heat· 
ing the water, the smoke es· 
caping by chimney, C. D is 
a damper for regulating the 
heat applied to the water, and 
said heat is equalized by a 
coil of circulating pipes con· 
necting the watt'r space at the 
center and ends of the vat. 
To aid in drawing off the 
water and whey, and discharg. 
ing the curd, the machine is 
set on eccentrics at E. The 
wire frame shown cuts the 
curd into small blocks and 
sweeps it from the inner sur· 
face of the receptacle. The 
vat used in making Parmesan 
cheese in Italy is also repre· 
sented in Fig. 1 .  It il! a cop· 
per caldron slung from a crane 

( '/",.". Vats. over a conical fire place. In 
this the milk is heated and co· 

agulated ,  and, without removing, il!! broken by a stick having 
cross wires. The curd is then again heated, taken out, 

Fig 2. 

Ch"',<lf- Vot. 
drained, salted, pressed, and in forty days is moved to the 
cheese loft. 

In Fig. 2 the pan is hinged to the vat 
and rests upon pins within it. The con· 
tents are warmed by a fllrnace beneath, 
and the whey is draw off by a strainer. 
Adjustable legs permit the inclination 
of the vat. 

Fig. 3 represents two 
CHEESE PRESSES, 

the upper one of which is constructed 
of iron. The hoop containing the crud 
is placed n the bottom platt', A, and the 
upper plate, B, is made to descend upon 
it. On the axis, C, of the wheel, D, there 
is a pinion of eight teeth which works in 
a rack, R. On the axis, E, there is an· 
other pinion of eight teeth which acts in 
the wheel, D, of twenty. four teeth. This 
axis, E, may be turned by the crank 
handle, H, three turns of which will 
make the rack descend through a space 
equal to eight of its teeth. In this way 
the plate, B, may be lowered to touch the 
cheese, and to commence the pressure ; 
but when the la.tter becomes considera· 
ble, the second method of acting upon 
the rack is resorted to. On the axis, E, 
besides the pinion before mentioned, there 
is a fi xed ratcht't wheel. F ;  the lever, I, 
which embraces F, is also placed on this 
axis, but turns freely round it. A pawl, 
turning on the pin, may be made to en· 
gage in the notches of the ratchet wheel, 
F. By means of this arrangement, when 
I is ra.ised up and the pawl engaged in F, 
the axis and its pinion will be turned 
rOllnd with great power on depressing the 
end, I, of the lever ; and by alternately 
raising and depressing I, any degree of 
pressure required may be given to the 
oheese, and continued by the suspended 
weight, W. 

The pneumatic cheese press, B, shown 
in the lower part of the same figure, con· 
sists of a stand about three feet high, on 
the top of which is a metallic vessel, a, 
forming a hoop for the curd . This ves· 
sel has a loose corrugated bottom covered 
with wire cloth. The bottom of the ves· 

J ,itutifi, �mttitau . 
involves the uile of the toggle, as the leverage increases as 
the platen descends. The weight 1. suspended by a chain 
which runs over the pulley on the end of the long arm of 
the toggle. A hand lever operates the screw for quick move· 
ments. A variety of 

CIDER MILLS 

is given in Fig. 5. The common cider mill , a, used in the 

Fig. 3 .  

l'ig. � .  

.. :--

Chee.'i�- Prl'ss. 

southwest of England, has a cylindrical stone, wl'ighing one or 
two tuns, and rotating in an annular trough of masonry. 
The axis of the stone is connected by arms to a s weep. which 
is pivoted on a central post, and revolved by a horse. In 
some cases the central space forms compartments for hold. 
ing apples. The cider mill, b, 11sed in the south of France, 
has a platform of boards framed together, and is traversed 

Fig. 1 3 .  
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alternate "rindln, portion., and a double-headed piston which 
pressel the pomaoe against the ends of the box alternately , 
one end of the box is filling while the other is pressing. e 
has a metallic grinder and a hoop with a screw. f has a 
grinder and presser which may act simultaneously. A hoop 
filled with grindin&,s Is pushed from below the hopper to be· 

Fig 5. 

neath the screw, and an empty hoop substituted beneath the 
formt'r. 

LARD TANKS 

are vats in which f&ts are cooked to obtain them free from 
watery matters and membrane. We give 
three forms of the apparatus in Fig. 6. 
Everett's tank (left lower part of figure) 
has a digester containing the fat, which 
is surrounded by an outer shell constitu· 
ting a hot water and steam space, to 
which it is connected by stay rods, which 
unite the water space at bottom with the 
steam space at top, and pass through the 
vertica1 fiues, A B. The vapors from the 
digester, charged with odors and organic 
matter, pass through a pipe at the top of 
the apparatus into a superheating coil 
over the furnace, into which they are 
finally discharged to be consumed. A 
spiral fiue surrounds the outer case of 
the boiler. 

sel communicates by a pipe, c, with a re. Il"",tf. lATd· R,,, ,f-r;,,'f Ta1l k .  BroadllaX'3 Lanl- Tunk. 

Broadnax's apparatus consists of an ex· 
terior casing. in which the digester (which 
may be of the form shown either in the 
upper or lower part of the figure) is 
placed. In the first it is stationary, and 
consists of an inner and outer shell, be· 
tween which and through the fiues in the 
inner one, A A, the heat circulates, The 
rendered fat in a fiuid condition descends 
from shelf to shelf, and is strained 
through the perforated bottom, C, whence 
it is drawn off. The furnace has an in· 
clined fiue at each side, through which 
the products of combustion pass to and 
around the digester. Gases from the lat· 
ter are delivered into the furnace. This 
may be effected as �hown in the upper 
figure by an air pump, J, and condenser, 
K, by which the gases are forced through 
a cylinder, heated by grate, P. In the 
cylinder the watery particles are con· 
densed by a series of plates, i j, and 
drawn off by a pipe. The dry vapor 
ascends through another pipe, to assist 
in heating the furnace. In the lower 
figure the perforated digester, G, is 
mounted on trunnions and rotated by a 
crank. The oil exuding is strained 
through the diaphragm, E, aud the gaseil 
pass through the pipe, i, to the furnace. 
H is the charging manhole, situated on 
the top of the apparatus. 

ceiver, d, which is exhausted of air by means of an air by a conical frustum of cast iron. The axis of the latter is 
air pump, b, and pipe, Il. The curd being salted and placed in hooked to a rotating eye in the center of the platform, and 
a cloth In the vessel, a, the pump i8 worked, and the pres· is swept around by manual power, crushing the fruit in ita 
sure of the atmosphere drives the whey dOWJl through the P8.lll&ie 
curd, and collects it in the receiver, whence it is dIscharged The mill, c, hu a grinding wheel and concave, and an 
by the faucet, f. Another form of press, shown in Fig. 4, apron which carries the pomace between two pressi ng roll. 

• PubUsbed In numbers by Melsrs . 1'Iurd ." Ilougbton, New l ork city. era, and a wire screen through which the juice rllns. d hal 

• ••. a 
Inventor of' the Plan o. 

A committee has been formed at Florence for the purpose 
of <l4Ilebrating, next May, the oentenary of Crist% r!, the 
inventor of the piano. The principal feature of the celebra­
tion wl.ll be international concerts on a grand scale. The 
AbM Liszt has promised to pIa,. . 
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THE NATURE OJ' THE NEWLY DIISCOVEBED J'O.aCE. 

BY GEORGE X. BlU.BD, M. D .  

In my letters to the Tribu·ne and in my lecture before the 
Polytechnic Club, I advanced a theory of the force recently 
discovered by Mr. Edison, that might perhaps ally it to elec­
tricity, though not to any known form, and account for its 
non.polarity and other phenomena exhibited by it. This 
theory I suggested and used merely as a temporary working 
hypothesis. At the present time, the weight of evidence in 
my mind is in favor of the theory that this is a radiant force, 
somewhere between light and heat on the one hand and mag­
netism and electricity on the other, with some of the features 
of all these forces. Experiments of tae following kind are 
of themselves powerful arguments in favor of this theory : 

When the wire conducting the force from the battery to 
the dark box is divideS. in the air, and the ends are separated 
even a sixteenth of an inch, no spark appears in the dark 
box. LILY these ends of the wire on a semi-conductor, as 
wood, and the force will pass when they are separated a 
moderate distance. Place small pieces of tinfoil about 
these ends as they are suspended in the air, and the force 
now passes one inch or perhaps several inches through the 
air. Place pieces of tinfoil of larger surface about these 
ends, and separate them a wider distance, and the force will 
yet pass. Make the surfaces of tinfoil larger still, until they 
are a foot squlll'8 or more, and the force will travel several 
reet through the air. Prepare three large pieces of tinfoil, 
place one piece on each end of the divided wire suspended as 
before, and the other piece about equidistant between them ;  
and still the spark may be seen (though faintly and irregular­
ly) in the dark box. The force must jump from the piece of 
tinfoil at one end of the wire to the middle piece, which acts 
as a kind of resting place, and thence to the piece at the 
other end of the wire. The spark has been obtained (though 
with difficulty, and only after very nice adjustment of the 
pencil points in the dark box) after haviDg passed through 
four pieces of tinfoil, the distance from the firbt piece to the 
last being eight feet. The highest tension statical electricity, 
as generate:i by Holtz' machine, could not do this ; and elec­
tricity prefers to pass by points. Through experiments of 
this kind we have learnt one important law of this force, 
namel y, that it prefers to pass through surfaces ; and the 
larger the surface, the better it passes through aDY bad con­
ductor, at least within certain limits. 

Phenomena of the kind here described suggest magnetism 
more than induction or dynamical electricity : but this force 
does not respond to the test of magnetism, the po wer to at· 
tract iron ; and moreover it exhibits phenomena that do Dot 
belong .to magnetism. It is attracted by iron and other met· 
als, as conductors, but it does not itself attract iron. 

The points which favor the radiant theory of this force 
m&y be thus recapitulated : 

1. It does not respond to any of the physical tests of elec­
tricity, except the spark. 

2. It produces no perceptible or demonstrable phYllio10gi­
cal effects, like electricity. 

3. It is not resisted by non· conductors as air, water, glass, 
rubber, and paraffin, to the same degree as electricity. 

4. It gives no evidence, in any of its phenomena, of po' 
larity. 

5. It passes through non·conductors, as air, rubber, glass, 
etc , most rl'adily by large surfaces at the terminals, while 
electricity prefers to pass by points. 

6. It diminishes in streDgth witll the distance from the 
battery, pOssibly in some definite ratio, although that is not 
yet demonstrated . 

Any form of electricity giviDg a spark like th'e spark of 
this force would respond to some of the physical tests of 
electricity, would produce readily perceptible physiological 
effects, would be powerfully resisted by the air, and would 
in all its phenomena suggest polarity, even if rapidly re o 
versed. 

Again, the four facts regarded by me as favoring the the ·  
ory that this force is  allied to electzicity, are, when severely 
analyzed, not so convincing as the: might at first appear. 
The spark of this force resembles the spark of dynamical 
electricity ; but so also does the spark produced by combUSt 
tion. The velocity of this force is great, but so also is that 
of light. This force is best conducted by metals ; but so alISO 
is heat. This force is resisted somewhat by non-conductors, 
but so also is heat, and both to a less degree than electri­
city. 

If it be, as I have suggested, a kind of electricity which, 
after the manner of the shuttle, returns to its source by 
rapid forward and backward movements, it would yet be elec­
tricity und er Vf3ry different conditions from those under 
which we are wont to consider it, and would be practically a 
new force. The more I experiment in this department, and 
the more closely I refiect on the results of experiments, the 
farther I seem to be driven from the t'lectrical toward the rat 
diant theory of this force ; and there would appear to be no 
ready escape from the conclusion that we have here something 
radicrJly different from what has before been observed by 
Science. The relation of this force to the other forces may 
be thus represented : 

Light, Heat • . •  New Force . . . • • •  Magnetism, Electricity. 

The above would represent Mr. Edison's theory of a radiant 

force, nearer to light and heat than to magnetism or electri­

city. 
The theory I have suggested would bring the force nearer to 

magnetilm and electricity than to ltght or heat, .... follows : 

Light, Heat . • . . • .  New Force • . .  Magnetism, Electricity. 

The diacovery that hroad. surfacell at the terminals are ne· 

J 'itntiff' �mtri,au. 
csss&ry to conduct this force through non·eondueting solid 
bodies, as gl&lll, rllbber, paraffin, etc , was made but a few 
nights ago. That the force passed through air when large 
surfaces were at the terminals had bpen proved previously 
by Mr. Edison'H experiments and by my own. A large sur­
face of tinfoil (616 or 12x12 inches) was connected with one 
end of the divided wire, and laid on a table. Over this 
were placed broad pieces of hard rllbber, glass, or paraffin, 
and on the top of these was placed a similar piece of tinfoil 
connected with the other end of the divided wire, through 
which the force was to be condllcted to the dark box. In 
this way, it was proved that the force could pass through 2t 
inches of dry wood, 2 plates of glass, each t of an inch in 
thickness, t of an inch of hard rubber, t of an inch of solid 
paraffin, and 5 layers of paraffin paper. When the surfaces 
at the ends of the wire were reduced in size, or when the 
tinfoil at one end was removed, the force passed less easily. 
When the tinfoil at both eDds was removed, and only a few 
inches of fine wire constituted the surface, the force passed, 
but through thinner resistance. When only the terminals 
of the wires were applied to the resisting body, the force 
would not pass at all, or but a very short dist&nce. The force 
passed through 8 inches of water, and was apparently but 
little diminished eveD when the surface at the terminals was 
but an inch of fine wire. 

•••• • 
UaeCUI Recipe. Cor 1he Shop, Clle Hou.eholc1. 

and 1he Parm. 

A new compound for polishing and cleaniDg metals is com­
posed of 1 oz. carbonate of ammonia. dissolved in 4 ozs.  
water ; with this is mixed 16 ozs. Paris white. A moistened 
sponge is dipped in the powder, and rubbed lightly over the 
surface of the m etal, after which the powder is dusted off, 
leaving a fine Brilliant luster. 

A new alloy for bell metal is proposed, which does not tar· 
nish, is less liable to crack, gives a better sound,and is much 
lighter in weight than the alloy usually employed for the 
purpose. It is prepared as follows : Nickel 1 lb. and copper 
6 1bs. are melted and cooled. Add zinc 2 Ibs. , aluminum t 
oz. Melt and cool. Melt again, and finally add t oz. quick­
silver and 6 1bs. melted copper. 

A very beautiful application of electro· metallurgy is to 
apply a coat of silver by electro deposition on natural leaves 
and flowers. By this meaps very delicate ornaments are pro­
duced , since the precise form and texture of the Datural leaf 
are produced under the thin silver film. 

Lemons can be preserved by varnishing them with a solu· 
tion of shellac in alcohol. The skin of shellac formed is 
easily removed by rubbing the fruit in the hands. 

J. Q. R. B. says ; Varnish made with alcohol will get dull 
and spongy by the evaporation of the alcohol, which leaves 
water in the varnish, as all commercial alcohol contaiDs 
water. Take thin sheet gelatin, cut it in strips, and put it 
in the varnish ; it will absorb most of the water, and the 
varnish ciI.D. be used clear and bright till the last drop. The 
gelatin will get quite soft ; it can then be taken and dried, 
and used again. " I have used this plan for the last two 
years in photographic varnish, and have never had to throw 
away one drop." 

There is no simpler remedy for preventing cider growing 
sour than mustard seed. After the cider has fermented and 
reached the desired . palatable condition, put 1 pint mus\ard 
seed to a barrel of cider, and bun/: tight. 

• • • • • 

DECISIONS OJ' THE COOTS. 

Unt1ed Sta1e8 (JlI'cul1 (JOUN--- DI.'rlc1 o£ New Jersey. 
PLTBNT SEATES.-GEOBGB B. TUBBBLL .". EDW£BD SPAETH AND (1HARJ�B8 

GUBLIOKICB. 
[In eq ulty-Before NIxon, J.J  

N�1�� 8gl� la for the Infringement of rels.ued letten patent. dated April 6. 
1875, for " Impro.ement In SkateB, . .  of whIch the complaInant became the 
owner by aSBlpment on the 1l!tb of Apr1l . 18'75. Tbe bill was Aled July 6, 
1875. Charr,ng tbe defendants wltb Infringement. and prating for an l'Munc. 
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hlblt of all tbelr manufacture and sale of akates from 
n
tbe date of tbe laBt 

relsaue of tbe patent to tbe commencement of thiB suIt, tbey protest tbat tbe 
complainant IB not entitled at thlB Btage of tbe froCeedlngB, and before a 
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and oDtalned, a rule upon tbe complaInant to sbow cause before tbe court 
(1) " wby the Bub})Olna dUC68 tecum Bhould not be modlAed by InBertlng tbe 
clause ' and until tbe commencement of tbls suIt ' after the worda and II�-
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bill have not sInce been unIted to form skates, so tbat what waa done after 
the ralssue and before tile Bult has been contradictory to the Infringement. 

The relBsued patent owned by tbe complaInant, and for tile Infringement 
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tbe combInation .. with a skate and tbe lateral·actlng clamps. of mecbanlBm 
tbat operateB to move the clampB toward each other wltb Bu1IIclent force to 
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f�
� tbe skate to tbe boot or shoe. 

Tbe combInatIon, In a Bkate. of clampB for graspIng the Bole, a plate or 
rest for the foot, and mechanism for movln! and boldlng tbe clamps. 

t�: �r::.�� ���
O
�plng the heel and the clam s for graspIng the sole . 

combIned with mecbanlam operatIng and holdIng toth Bets of clampB. sub· 
s��llre '�:f::,c�:I?-aettled tbat auch a patent 18 not lnfrlnged by the nBe 
of some of the parts which make up the combInatIon! 

the other part. beIng 
omitted unleu the place of tbe dlacarded oonltltuen I IB supplIed by some· 
tblng IUbstantlall:r �ulvalen;. 

AI waa remarked by Mr. JUIUoe Nelson In 4ellvtrlng tbe opInIon of the 
Supreme Court In Vance fl8. Campbell (1 Black, 429) : 

UnleB. the comblnetlon IB maIntaIned, the .... bole of the inventIon falls . 
The combInatIon 18 an entIrety; If one of the elementB ls gtven up, tbe tblng 
clfl'::t�����:g���';a. held In Gould "8. Ree. (15 Wall, lN) , that " where the 
defendant, In constructing " macblne, omIt. entirely one of tbe ingredIent. 
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of the plalnt\ft's o�blnatlon, wltbout substituting any other. be doeB not 
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but was not known at the date of tbe plalntl1f·. Invention as a proper snb. 
stltute for the omitted ingredIent. then be doeB not InfrInge ."  

Tbe complaInant seeka to  establish bls p'rlmafacte case of  Infringement 
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:eK�g:�'i.�ttt� doe. not wloh to dlBcl'oae to rivals the price wblch tbey were to receIve. nor tbe number to be manufactured ; but be a,aln admIts tbat It was a contract to deliver Bkatel very nearly IIl<e Exblblt No. 1 of complainant. Tbe sole pertinent InquIry now Is tbe fact of tbe Infringement, and tbat fact will not be made any more evident by prodnclng tbe contract tban It bas been by tbe admissIons of the defendanu. Tbe extent of tbe Infr1ngement Is a dllter· ent queotlon, and will only arlae , If at all , upon a reference for an account after a decree for tbe complainant. 

He then contInues tbe defendants' examInation as follows :  Q .  28. Do you keep books of account which Bbo .. how many Bkates llke ExhIbit 1 you make, tbe dellverleB of sucb BkateB, and tbe dates of Bucb delivery? 
A. Yes . 
Q. 24. Will you produce those bookB of account at tbe next adjournment? (l>bjected to, because complaInant bas no rlgbt to compel the WItness to produce bls books at tbls Btage of the suit, and becauBe Ile baB not served 
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skateB, and keep them until such tIme as JOU may desIre to put tbem 
to;cether? . 
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else. Q. 26. During the perIod of tIme between tbe relsoue or tbe patent and 
the Allng of tbe bill. dId you bave on band a considerable numtier of eacb 
of tbe pa!u constltutln, tbe clamping mechanlBm like that In ExhIbIt 
No. 1 ?  
A .  YeB ; we alwaYB do have sucb parts In the factory. 

In 'ito� 1�
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(Objected to as Immater181 and Irrelevant to any ISBue In tbls suIt ; and becanse tbe questIon ougbt to De limited to tbe time of the commencement of tbls suit , and counael InstructB wltneB. not to Btate wbat be bas done sInce tbat tIme .) 
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facture and sale of tbe burner by the defendants wltbont tbe cblmney was 
an InfrlnJl(ement or tbe patent .  

It cannot be [be BaysJ tbat, wbere a uaeful machine Is patented aB a com-
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duce tbe Bame macblne and seU It, and brIng It Into extensIve use. each 
makes and seUB one part only, whIch IB useless wltbout tbe other, and stilI 
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8Ctlon produc nil' tbat result . 

Wltbout tbereby IntendIng to IntImate an ultImate opinIon In regard to Its relevancr to tbe pending one. I propoBe to adopt Its Bplrlt In tbe order wblch I sbal make on tbe present motIon. 
Let tbe Bubpoona duces tecum be modlAed a8 tbe defendant requests. by InsertIng the clau - e .. and until the commencement of tblB suIt " after the words and IIgureB " 6tb day of April. 1875 ;" but at tbe same time let tbe de· fendant. and any other witnesses. anBwer 1uestlon 27, and all otber que ... 
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on notIce to defendantB. In regard to exhIbItIon of 
[ Char/OR F. Bla1<6 for complaInant. 
d. Van Bant"oord, for defendants . ] 

NEW BOOKS AND PUlSLICATIONS. 

TINNrrus AURIUM, OR NOISES IN THE EARS. By Laurence Tllrn­
bull, Pb. G., M.D., Physiclan to the Eye and Ear Department of 
the Howard Ho!!pltal, Philadelphia, h, etc. Second Edition, 
with Cases. Philadelphia, Pa. : J. B. Lippincott & Co. 

Dr. Turnbull sends U8 a very readable and InterestIng pampblet on a very 
common and little underBtood malady. He Bhows that nolseB In the eara are 
the ell'ects of cause. wIdely dllterent , and that sometime. tbe .ounds are 
merely hallucInatIons. prodnced by abnormal actIon of the cerebral organ • •  
Many remarkable Instances o f  tInnitus are cited. and serve t o  render the 
book of value to the medical profesBlon. 
BRIDGES .AND TuNNEL CENTEBS. By John B. McMaster. Price 50 

cents. New York city : D. Van Nostranil , 23 Murray street. 
SA.FETY VALVES. By R. H. Buel, C. E. Price 50 cents. New York 

city : D. Van Nostrand, 23 Murray street. 
These two excellent volumes are NOl. 20 and 21 of Mr. Van Nostrand' B  

ScIence SerIes. The work on safety valves I .  eBpeclally commendable for 
ItB clearness and accuracy, and such a work, judgIng from our multltudl· 
nOUB correBpondence, has long been needed In our worksbops and fac­
tories. 
ADVENTURES OF A DEAF MUTE. By W. B. Swett. Marblehead , 

Mass. : Published by the Author. 
An Interesting and well written account of Bome journeys aBd adventure. 

In the WhIte MountaIns, the proAts from the Bale of whIch are devoted by 
the autbor to tbe benellt of hla brethren In aflllctlon. 
THE ORIGIN OF LIIrE .AND SPECIES, a New Theory. By J. B. Pool. 

Price 10 cents. Pittslleld, Mass. :  W. H. Phillips. 
Tbe author of tela pampblet deserves credIt for courage In attackIng a 

very lar,e subject, and for the clearness with whlcb he .tate. hI. vIews .  
THE GROCER. Volume I, No. 1. Published Weekly. Subscription 

S2 a year. New York cit,. : The Grocer Publlshiug Company, 
163 Chambers st.reet. 

A valuable and well edited trade journal, replete with BCClll'llte Informa· 
tlon and orIginal articles . 
THE ILLUSTRATED ANNUAL REGISTER OF RUBAL AFF.AJ:RS FOR 

1876. With 170 EngraVings. Price 30 cents. Albauy, N. Y. : 
Luther Tucker and Son. 

An excellent bandbook of agrIcultural and gardenIng matter •• accomp .... 
nled by a calendar and mucb useful Information. 

AURORA BRAZILEIBA Is tbe name of a new montbly sclentlllc and me­
cbanlcal perIodIcal. pnbllsbed In tbe Portugueae language by ?tfr. J. C .  
Alves LIma. a t  Syracuse. N .  Y. Tbe Journal Is Intended princIpally for 
Brazilian cIrculatIon, al1d aB a medium for trade between tbe UnIted States 
and tbe Portnguese-speaklng population of Sontb AmerIca. The first 
number bdore us Is well lIluBtrated, and contalnB an IntereSting varIety 
of articles . Tbe subBcriptlOn pr1ce, 10,000 rels, Is somewbat startling 
unlesB one apprecIates tbe mInute unit of Brazilian money. and tranBlate. 
the total Into es.45 tmlted StateB currency. 

Inven110n. Pa1en1ed 'In Bncland by AlDerlcJln •• 
( Compiled from the Comml.Blonera of Patents' Journal.)  

From December S to December 18. 1875. InclnBlve 
ABTIFIOIAL LBATHEB.-A. W. Pope (of Boaton, Mass . ) ,  London , Eng. 
BOOT SBWING MAOHINB .-D .  MIIlB (of Brooklyn. N. Y . ) ,  Aaton , Eng. 
BUILDING SHIP8.-T. H. Buckler, BaltImore ,  Md. 
CHECK FOB FIRB AB.s.-W. D. Miller, Plttsburgb, i'a . 
CLOTHBS HORBB, ETC.-C . T. Rowe. Brooklyn, N .  Y .  
GBINDING BABK.-S . R .  Tbompaon .' al. , PortBmouth, N. H .  
LOOK NUT, BTO .-P. M. F .  Cazln. Colorado. 
MBTAL CAB FRA.)(]I, BTo.-B. J. La Mothe, New York olty. 
ORB-RO.6.STING FuBNAOlII .-R. M. Fr),er , Hew York cIty . 
PRBP.6.RlNG P.6.PBR FOB PRINTING.-R. M. Hoe, New York oIty, 
RBPBATING FIRB A ••• -B. B.  Ht)tobkl.l , Paris, France. 
emp' s  TAlILB.-B . P . S.  Andrew., Havilall, Cal . 
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NEW HOUSEHOLD ARTICLES. 

IMPROVED CLOTHES LINE PROP. 
Christian C. Schwaner, Winterset, Iowa.-The upper ends of the 

prop pieces are slotted for the purpose of forming a groove, for re­
taining the clothes line, which is stretched across the props in any 
suitable manner. The legs of props may be spread to bring the line 
down to the convenient altitude for fastening the clothes thereon. 

IMPROVED SAD IRON. 
Albert L. Parcelle, Oneonta, N. Y.-The handle is provided with 

one rigid hooked standard and one jointed standard, the hook ter­
minating the lower part of the la tter. The hooks enter eyes on the 
back of the iron, and are bound by moving a cam on the jointed 
standard. 

IMPROVED BREAD CUTTER. 
Maurice Walsh, Slilery Cove. And Maurice Ahearn, Ottawa, Can­

ada.-Thls device includes a knife frame, provided with a project­
ing arm engaging in the notch or fork of the pivoted swinging gage 
piece, for lifting the same out of the way. to allow a removal of 
the cut pieces. The downward or cutting stroke of tbe knife throws 
the gage out of the way for dropping the slice in the basket or 
other receptacle. The invention has been entered for exhibition at 
the Centennial. 

IMPROVED PROCESS OF PRESERVING FRUIT. 
John F. Da�sford, New York city.-Thls invention consists in 

prepa ring fruit by mixing water and starch with the fruit when in 
the form of preserves. The seeds, pits, or stems are removed, arid 
tbe fruit is put in a kettle, and sugar added, according to the tart­
neBS of the fruit. The fruit and sugar are then boiled for fifteen 
minutes, more or ess, and to one quart of tbe preserved fruit is 
added o ' e  quart o� water, and tbe wbole is brought to a boll. An 
ounce of starch is then added to each quart of the diluted fruit, 
the starch being first wet In enough cold water to reduce it to a thin 
paste. The mixture is tben stirred for two or tbree minutes, to 
thoroughly mix it, the stirring being continued until the foam dis­
appears. Tbe fruit is then ready for use when cold. 

. �  . . . 
NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED PAPER DRYING MACHINE. 
Culver S. Clark, New York city.-This inventor aims to provide 

for paper manufacturers an improved macbine for drying sized and 
unslzed paper in a rapid and superior manner. He proposes suita­
bly arranged casings, tbrough which the continuous sbeet of paper 
is conveyed by feeding and carrying cylinders made of open rods, 
to expose the paper at top and bottom sides to hot air drafts tbrown 
thereon from blo wers or fans in the same direction in whioh the 
paper is traveling. The continuous action of the all' blasts on both 
sides of the wet paper traveling through the casing produces the 
even and uniform drying of the same. The air blasts also assist 
the easy forward motion of the paper over the carrying cylinders, 
and prevent any sticking of the paper thereon. 

IMPROVED SAFETY AND RELIEF VALVE. 
John William MelJing, Birkett Dank, Wigan, Eng.-In ordinary 

safety valves, the lift, and consequently the orifice for the escape 
of steam, Is very limited, more particularly with bigh pressures. 
The present invention aims to obviate this defect by making the 
valve and seat with two faces, and by exposing only a part of the 
area of tbe valve to the pressare of the steam when the valve is 
closed. When the blowing-off point is reached and tbe valve is 
slightly raised, the steam escapes in the ordinary way through one 
of the faces, and is admitted under the other face, thus acting on a 
grea�r area. The steam that is admitted under the second portion 
of the valve is allowed to escape through a hole In the valve. 

IMPROVED GAGE ATTACHMENT TO WOOD· BORING MACHINES. 
George S. Hudson, Ellisburg, N. Y.-This is an improved gage, 

which Is adjusted upon the bed of an ordinary horizontal boring 
macbine Into the exact position to the bit required by the work. 
A block slides In either dlreotion from the center of the back piece 
of the table, through whose oentral aperture the bit passes, and is 
held in position by a double spring pawl, whioh engages either ad­
justable lugs or rack teeth, according as the holes are to be made 
at irregular or variable distance from eaoh other. The stuff is fed 
in accurate manner to the bit or auger, and thereby a superior fit 
at a saving of time and labor obtained. 

IMPROVED SAW GUMMER. 
Jobn W. Parker and Thomas Parker, Chicago, IiI.-Thls is an im­

provement in the class of gummers whose cutter sbaft bearing is 
adjustable in a slotted way, whioh is in turn adjustable around a 
fixed axis located on a 10 wer portion of a circular frame that is 
provided with clamps to adapt it for attachment to a saw blade. 
The novel feature consists in means for automatically interrupting 
the feed of the cutter shaft and pr6duclng reciprocation of the 
same simultaneously with its rotation. 

IMPROVED VIBRATING PROPELLER. 
John D. Cornell, Jersey City, N. J.-Thls inventor proposes two 

sets of paddles, carried on pivots at their upper ends in horizontal 
frames, located under and partiy in the bottom of the vessel be­
tween two keels. They are carried backward and forward by 
cranks. The paddles swing up nearly horizontal, and move partly 
edgewiAe against the water wben going forward, and swing down 
vertically and move sidewise against It when going back. This is 
claimed to give the necessary area of propelling surface, with much 
simpler apparatus than the common paddle wheels and screws. 

IMPROVED LINING FOR MACHING BEARINGS. 
Lebbeus W. Lathrop and Theodore A. Weber, New York city.­

This is an anti-friction cloth, either canvas, silk, or any other 
woven fabric, or paper or skins. Upon it is spread an even cover­
ing of anti· friction material composed of graphite nnd sugar, and 
the sheets so covered are passed between compressing rolls, the 
upper one of which is heated sufficiently to soften and spread out, 
and at the same time condense and unite the compound, and press 
it on or into the sheets to effect the requisite adhesion. The sheets 
are then used as linings for bearings. 

IMPROVED UPRIGHT TUBULAR BOILER .  
Nathan C .  Heaton, New York city, assignor to Ward n Snyder, 

same place.-This relates mainly to a cap for an Interior boiler and 
its casing, which cap is attached by a screw-tbreaded fiange. An 
lIIustration of the boller wlll be found on page 371, volume XXXIlr. 

IMPROVED VALVE INDICATOR. 
John S. Wallaoe, Brettland, O.-This inventor proposes a stem 

connected to the valve and projeoting out through one e, d of the 
steam chest, and carrying a pointer along an indicator scale, by 
which to set the valve without opening the steam ohest. 

IMPROVED ADDING MACHINE. 
DenniS L. R. Dutt, Pilot Point, Texas.-Thls Is an Ingenious com­

bination of a toothed wheel with suitable mechanism. by adjust­
ments of which sums in Simple or compound addition may be 
quickly calculated. 

J titufifit !tutritan. 
IMPROVED RAILROAD RAIL. 

George H. Mayer, Jr., Shamokin, Pa.-Thls relates to an improved 
railway rail that may be relaid without drawing a single spike, 
preserving thereby the cross ties and producing a saving of iron. 
It consl6ts of a base rail with top rail resting on a square seat at 
the side, and overlapping the curved top of the same, to be retained 
thereon by fastening bolts and nuts. 

IMPROVED FLOCK· WASHING MACHINE. 
Asa C. Busseil, Great Barrington, Mass . ,  aSSignor to Parley A. 

Russell, same place, and Clinton H. Blake, New York clty.-Tbis 
is an apparatus for separating the fiock from the water as it 
escapes from the washer, and preserving the flock, while allOwing 
tbe water to flow away. It is formed of an outer box, made with 
an open top, and provided with a discharge opening at its bottom. 
Tbere is an inner box, made smaller than the outer box, with open 
bottom and top, supported with its lower edge a little above the 
bottom, and its upper edge a little above tbe top of the said outer 
box, having the space between it and tbe outer box at one end sep­
arated from the spaces betwoon the sides of said boxes. There is 
also a screen at said end, in combination with the discbarge spout 
of the washer. 

IMPROVED MACHINE FOR FINISHING HORSESHOE NAILS. 
Harry A. Wills, Chicago, Ill , assignor to Julia A. Wills, same 

place, and Lucy S. Kingsland, Burlington, Vt.-In order to return 
tbe sbeared blanks from the shearlr g die into the carrier again, to 
be afterward carried to pOint-beveling dies to be beveled, a pusber 
or follower is provided, in connection with the shearing die, which 
follows olose behind the punch when it witbdraws, and pushes the 
nail immediately after it is sheared back into the notch of the car­
rier. In order to prevent the blanks from turoin!!' in the trimming 
die, or while moving from or back into tbe carrier, anotber new 
feature is added in the shape of a little vibrating guider, with a 
slot on tbe under side. 80 arranged tbat, just before tbe blank 
comes to rest in front of the sbearing dies, tbe head will pass into 
tbe slot, which wlll bold the blank from turning. 

IMPROVED SCREW CUTTING DIE. 
Virginius J. Reece, Greenfield, Mass.-Thls invention consists of 

a die which has a spreading pin inserted at the split part of the cir­
cu mference, and an adjusting screw passing through the edge of 
the die to bear at right angles on the pin. Tbe one adjusting screw 
and pin takes the place of four set screws heretofore used, so that 
the number of screws and die bolders is reduced, and thereby the 
cost for die stock and die diminished. 

IMPROVED HORSESHOE CALKING VISE. 
William Weaver, GreenWich, N. Y.-This relates mainly to a new 

arrangement of a cam, which connects with a treadle and serves 
to lock the vise. The invention is strnng and simple in construc­
tion. 

• • • • • 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 

IMPROVED WHIFFLETREE FASTENING 
Hannibal R. Jackson, La Fayette, Ind., assignor to himself and 

Thomas J. Roads, same place.-This is a new way of detacbably 
fastening the wbiffietrce of vehicles to the double tree ; and it con­
sists in a plate having a rearwafdly opening T·sbaped groove, with 
enlarged end, in combination with a second plate attached to the 
whiffletree, baving a pivot provided with a head. 

IMPROVED FIRE PLACE. 
Robert Thompson, Stapleton, N. Y.-A forward-projectinll' angu· 

lar part or shelf of tbe wall, made of bricks or metal plates, forms, 
in oonnectIon with the front wail, an air chamber,which is supplied 
with cold air by suitable air flues from the outside. The apex of the 
angular rear wa! I is below the angle of the fife wall, and approaches 
close to the same, so as to form a narrow air fiue, that COL nects the 
lower part with the upper part of the air chamber, and throws, by 
tbe lower inclined part of the shelf, the cold air directly on the 
heated fire plate. 

- ... . 
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVED BAG FASTENER. 
Charles W. Harvey, Waterloo, Iowa.-Tbe invention relates to a 

mode of securing the end of a bag's string fastener without mak­
ing a ti .. , the latter being liable either to work loose or draw into a 
knot, thus occasioning waste of oontents or loss of time. The In­
vention consists in loosely journallng upon a screw bolt a pair of 
stiff metallio disks, inclined and adjustable toward each other, one 
being placed on the inside and the other on the outside of tbe bag. 
The string is thus held by its own compresslb1l1ty between the bag 
and outer disk. 

IMPROVED SHAVING CUP. 
PhilIpp Schauble and Louis Dobm, Elizabeth, N. J.-In order to 

hold the soap in shaving cups so that it wlll not come out when the 
cups are washed, the above inventors propose making a sorew 
thread in the lower part of the cup, and a similar thread in the soap. 
The soap can then easily be screwed in place by a simple key. 

IMPROVED NECK TIE FASTENER. 
Johann Waehner, New York city, assignor to Daniel Richter, of 

same place.-This device has a hook at one end for catching over 
the collar band. The other end is arranged to pass through holes 
in the neck tie, bend over, and, by being pressed back, fasten there­
to. In the oenter is a coiled spring to give the requisite elasticity. 
The three portions may be worked out of one piece of metal wlth­
out break. 

IMPROVED COMBINED CLEAT AND HAWSER CLAMP. 
Ferdinand W. Hofele, New York city.-In docking a vessel it fre­

quently happens tbat the full length of a bawser is let run out be­
cause a sufficient hold cannot be bad as it nears Its end ; and to ob­
viate this difficulty, this inventor has constructed a cleat, having a 
olamp set within it, by which the end of the hawser may be griped 
and held secure until released by the person in oharge. 

IMPROVED FENCE. 
Wllllam A. Couob, Hannibal, Mo.-This relates particularly to the 

construction of a detacbable batten to the panels of the fence, 
which may be readily detached by simply turning buttons to a po­
sition parallel to the rails. 

IMPROVED wmE FENCE BARB. 
Henry N. Frentress, Dunleith, IIl.-This consists in barbs formed 

by outtlng tbin sheet metal into diamond form, slitting them from 
the aoute angles nearly to the center, and bending the prongs at 
each end at an angle with each other to adapt them to be twisted 
into a two· strand wire cord. 

COMBINED TWINE CUTTER, LETTER OPENER, AND STAMP 

MOISTENER. 
John Eitel, Sacramento, CaI.-The Invention consists of a pair of 

small scissors, which are protected within an operating guard spring, 
to which, also, a spring device for attacbing it to the ball of twine, 
a letter-opening knife, and a pivoted sponge holder, for moistening 
the stamp, are applied. 

[JANUARY 2 2 ,  1 876. 
IMPROVED ABDOMINAL CORSET. 

Cathrine A. Griswold, New York city.-This is an improved ab­
dominal corset, wbich combines, with a perfect fit, a comfortable 
support for the abdomen, so as to relieve the same from any strain 
or drawing, and throw the weight of the same on the shoulders. 

IMPROVED MARINERS' LOG. 
George E. Elliott, St. Andrews, Can -This is an improved mar­

iners' log, which registers correctly the speed of a vessel without 
requiring any particular skill in its use or special calculations. It 
consists of a concave disk or drag, that acts with greater or lesser 
force, according to the speed of the vessel, on a rack bar and spring, 
wbich moves, by suitable actuating gearing, the index hand along 
a face dial. The index hand is retained by a ratchet and pawl, for 
reading off the log, and returned to its position by a tension spring 
on releasing the pawl. 

IMPROVED LIFE PRESERVER. 
Deall Hempstead, Little Rock, Ark.-This life preserver Is made 

of 'Wood, in sectionR. connected and hinged to each other by rubber 
strips, and provided with a rubber band around the waist, and with 
rubber strips around the neck, waist, and arm holes. 

IMPROVED BASE BALL BASE. 
Jobn C. O'Neill, St. LouiS, Mo.-This is a case or box, with sockets 

for elastic columns that support a cap plate, having corresponding 
sockets. The fact of the runners baving touched the base is an­
nounced by the sound of a bell, caused by the depression of the cap 
plate. 

IMPROVED VENT. 
Edward R. Behlers, St. Louis, Mo.-This is an improved vent that 

is closed perfectly airtight at all times, but supplies air as soon as 
the faucet is turned. It consists of a rubber tube, wbich is sup­
ported by an Interior spiral spring, and fitted, by a perforated clos­
ing knob, into a receiving tube, that com municates by a downward 
extending tube driven into the bung or barrel with the interior of 
the same. A slit In the rubber tube, above the connecting tube, 
supplies the air on opening the faucet, closing airtight on shutting 
the same. 

IMPROVED AUTOMATIC LIGHTER FOR GAS BURNERS. 
Henry D. Stockwell and Albert R. Weiss, Brooklyn, N. Y.-This 

invention consists in tbe connection of the gas cock with a ribbon­
feeding slide piece, and a spring hammer operated thereby. The 
burner socket, magazine guide, and anvil are cast of one piece, to 
wbich the fulminate ribbon, slide piece, and hammer are applied, 
so as to feed the ribbon, and ignite, simultaneously, one of the pel­
lets by the opening of the gas cock. 

IMPROVED ORE CONCENTRATOR. 
John Longmaid, Dingham, Utah Ter.-The object of this inven­

tion is to separate ores from wortbless substances with which they 
may be mixed, by causing such minerals, in a finely powdered con­
dition, to flow, by means of water, over a large revolving table, 
fixed at a certain inclination, and washing the same by means of a 
tbin sheet of water, and finally discharging the washed ore at the 
lower portion of the table by means of jcts of clean water. 

IMPROVED FAUCET. 
Willis L. Brownell, Brooklyn, N. Y.-In this faucet a valve acts 

upon a cam portion of a lever shaft in such manner that the latter 
is turned automatically when the lever or bandle is relieved of 
(hand) pressure, thus allowing the valve to close tightly on its seat. 
There is ali!O a short rigid tube to c eliver the water into the hollow 
valve, and to act liS a support or guide for the same when open, and 
a new arrangement of combined stop and packing disk on the lever 
shaft. 

IMPROVED REIN HOLDER. 
George W. Miller, Constitution, Pa.-Tbls is an improved rein rest 

for attachment to tbe dashboard of vebicles, so constructed as to 
prevent the horse from tbrowing bis tail over the reins, and to pre­
vent the reins from falling to the ground should they be accident­
a1iy droPged. It may be turned down out of the way when not 
required for use. 

IMPROVED HARNESS SADDLE. 
John W. Schwaner, New York city.-Thls relates to an improved 

construction of wrought iron harne5s saddles. The new features 
are a wrought iron bed plate, cut out into proper shape, struck up 
into proper form, and provided with holes, strengthening corruga­
tions, and recesses for the back band loops ; a wronght iron seat 
plate cut out Into proper shape, struck up into proper form, a'J.d 
provided with the strengthening rib and other arrangements, in 
combination with the bed plate ; and salient angles formed upon the 
side edges of the seat plate, to be bent down over the side edges) f 
the wooden seat block. 

_ . e . .  
NEW AGRICULTURAL INVENTIONS. 

IMPROVED CORN UNCOVERER. 
Hugh H. Gilchrist, Swan Creek, assignor of one half his right to 

John J. Worden, Youngstown, III.-This consists of a plate which 
is to be attached tn the sole of the plowman's shoe, and which car­
ries a bar having several prongs or fingers. This arrangement ena­
bles the plowman to uncover the corn that has been covered or 
partly covered by tbe soil thrown by the plow or cultivator, and 
straighten it up, freeing its leaves from the soil. 

IMPROVED GANG PLOW. 
Timothy M. Shaw, Lebanon, Tenn.- In this device are the follow­

ing new features : First, a frame composed of two curved beams, 
each provided with a shovel or plow, an d adjustably connected at 
their front ends, so that one shovel or plow may be set in rear of 
the other. Second, said frame Is provided with bandIes, which are 
adjustable correspondingly with themselves. Third, the beams and 
handies are connected by two sets of transverse parallel bars, made 
separately adjustable as to lengtb, and connected to said beams and 
handles by means of universal joints or couplings. The result of 
this combination and arrangement of parts is that the handles may 
be' adjusted so as to remain opposite each other, and the plow 
beams will at the same time be held rigidly connected wbatever be 
the adjustment of the pl'lws, whether in gang or one or both in· 
clined from a vertical, to take more or less into the side of ridges, 
while cultivating between the rows of growing crops. 

IMPROVED RICE MORTAR. 
Nathaniel O. Tilton, Savannah, Ga.-ihis rioe-oleaning maohlne 

has a re ciprocating pestle, and 15 used for separating the thin skin 
or film which remains on the grain after the bull or rough outside 
shell hilS been removed. The new feature is an open centrically 
located ring, which gives increased friction, and causes the rioe to 
clean in less time. 

IMl'ROVED CHURN DASHER. 
John R. Underwood, Nelsonville, Ohio.-On the dasher shaft are 

two sets of bars, arrayed radially to the axis of the shaft and plaoed 
one above the other. The lower sides of the bars are concave, so 
that when the dasher is forced down the bars enter the milk with 
the recesses filled with air, and the air and milk Ilre forced out 
through holes in the sides of the bars toward the sides of the churn, 
throwing the milk into violent agitation, and bringing the butter In 
a very short time. 
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�u�tnt�� and �tr�O'ual. 

T he Charge ferr Insertion under this head is One Dol­
lar a .lAne. If the Notices exceed Four lAnes, One 
DoUar and a Half per lAne wm be charged. 

" Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
Valuable trade suggestions. prepared expressly by cele. 
bra ted experts and by correspondents of the . .  SclentUlc 
AmerIcan . "  250 pages . Elegantly bound and illus­
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed. post pala . for 11 . 50 .  Address H .  
N .  Munn. Publisher. P .  O .  Box 772, N e w  York city . 

Re-cutting Files. Send for Pric", Lists. Passaic 
File Works . Paters on. N. J .  

Wanted-Partner with Capit'll. Mmt b e  a good 
Salesman to forward the Introduction Of an Indlspens­
Bole article .  Plenty of money In It to the rlgnt party. 
Address W .  M. T . ,  Box 225, Carlisle , Pa . 

Pattern Maker's or Wood Turner's Lathes, new 
design . Address The Goulds Mfg . Co . , Seneca Falis . N.Y. 

Tobacco Wafers-Patented. State Rights for 
Sal e .  Address D. A. Alden. Malden. Mas ••  

The Richards M'f'g Co.,  91 Washington St., Chica­
go, possess best facilities for manufacture and Bale of 
Novelt1es and T o y s .  Correspondence with inventors 
soliCited . 

Manufacturers ! Send for illu strated catalogue 
of Best Belt Pulleys made . A. B Cook & Co . •  Erie , Pa . 

There are very few firms in this country which 
" push" things more persist.ently than t hat of Geo.  P .  
Rowell & C o . , N e w  York . A n d  t h e y  are eminently fair 
tn all their b usiness transactions, whlcb , doubtless, 1s 
tb e secret of the great success w bich has rewarded their 
eIYorts . T hey are constantly doing something which I s  
t o  t h e  benefit of t h e  publishers a n d  t o  that also o f  ad­
vertlsers .-[RepubIlcan , West Meriden, Conn . •  Feb . 28 . ]  

Manufacturers of Improved Door, Sash, & Blind 
Machinery . Send ctrculars and prices to Noxon Bro ' s ,  
Walk erton , Ontario . 

Fo r Sale-ll%; in.x36 in. heavy hor. Engine, cut­
oIY. Wh eel & G o vernor . �490 ; 5 in . xl2 In . Cook & Rbym ' s  
HOister, $300 ; Lincoln Miller, �200 ; 2 5  In . xl2 f t .  Lath e .  
$S90 ; 4 S  In. Chucking Lathe, $195. Shearman & H e lles, 45 

Cortlandt St . , New York . 

Agent9 Wanted-For Stephens' Combination 
Rul e .  See Advertisement elsewhere. 

Fine Castinga and Machinery, 96 John St., N. Y. 
All Split-Pulleys weighing over 50 Pounds at the 

.ame finlsbed price as Whole-Pulleys. J . Yocom' s  Foun­
dries . Dr nker St . , below H7 N.  2d St. , Philadelphia. Pa. 

Electric Burglar Alarms and Private House An­
nunclators ; Call , Servants' IT, Stable Bells ; Cheap Teleg. 
Insts ; Batteries of all kinds. G. W . Stockly, Cle v e land 

Hand FIre Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co . ,  Seneca 
Falls. N. Y .• U. S. A. 

1,2,& 3 H.P. Engines. Geo.F.Shedd, Waltham, Ms. 
Solid EmeryVulcanlte Wheels-The Original Solid 

Emery Wheel-other kinds Imitations and Inferior. Cau­
tion-Our name Is stamped In rull on an our best Stand­
ard Belting, Packing. and Hose.  Buy that only. The 
best Is the cheopest. New York Belting and Packing 
Company, 37 Bnd 38 Park Row. New York. 

Hotchkiss Air Spring J!'orge Hammer, best ill the 
market. PrlceJ low . D. Friable & Co • New Haven. Ct. 

Water, Gas and Steam Goods-Send eight stamps :3��:�r���.', c�i��:br:A����i� 400 tllnstrations , to BaUey, 

The Baxter Engine-A 4B Page Pamphlet, con­
taining detail drawings of all parts and full particular., 
now ready. and will be mailed gratIB. W. D. Russell , 
18 Park Place,  New Y ork. 

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

For Solid Wronght-Iron Beams, etc., see adver­
ttsement. Address Union Iron MillS, PittSburgh, Pa. , 
for lithograph &c. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solleited. 

Peck's Patent Drop Press. Still the best In use 
Address .1.110 Peck. New Haven, Conn. 

A.ll FruIt-can Tools,Ferracute W·ks,Bridgeton,N.J. 
" merloti.n Metaline Co., 61 Warren St., N.Y. Clty. 
For Solid Emery Wheels and Machinery, send to 

the Unton Stone Co . ,  Roston, Mass . ,  for circular. 

Magic Lanterns and Stereopticons of all sizes and 
prices. Views illustrating every subject for Parlor 
A musement and Publlc Exhibitions. Pays well on small 
Investments. 72 Page Catalogue free.  McAllister 49 
�a8sau St. , New York. 

HydrauliC Presses and Jacks, new and second 
b and. Lathes ana Machinery for Polishing and Bu1l1ng 
Metals . E. Lyo n .  470 Grand Street. New York. 

find directions for producing verde bronze on 
brass on p. 283, vol. 31, and for an Etruscan color 
on jewelry on p. 31l3, vol. 33.-C. W. E. will find a 
prescription for boils on p. 379, vol. 24.-S. Z. R. 
wiil fiud a description of a method of wire trans­
portation on p. 370, vol . 31.-L. D. will find direc­
tions for black enamel ou Iron on p. 208, vol. 26.­
A. R. S. will find directions for melting brass in 
small quantities on p. 263, vol. 33. An average 
brass melts at 1750° Fah.-S. S. D. will find direc­
tions for staining common wood In imitation of 
black walnut on p. 337, vol . 33. 

( 1 )  A. B. H. a sks : What will cause ani­
line colors to penetrate furs, felt, etc. ? A. The 
great affinity that woolen materials have for all 
the aniline colors, we should think, would render 
the dying of even very fine felt a not diffi cult 
ma tter, if properly managed, Where a deUcatf 
shade Is required, the fibers are sometimes dyed 
before matVng. In any case the material should 
fi rst be properly cleansed. 

(2) W. S. \V. says : I have read of drowned 
pal sons being found by putting mercury in pieces 
of bread and letting them float on the water in 
which the bodies were supposed to be. The bread 
fioated till It came over the bodies and then sank, 
it being supposed that the mercury was attracted 
by articles of gold jewelry on the bodies. Is 
this so [ A. The statement is not true. The 
most delicate instruments have failed to deter­
mine the existence of any attraction between the 
two metals, save the force of chemical affinity 
which acts be tween the molecules at extremely 
minute d istances. This also answers several 
other correspondents. 

(3) T. Y. asks : What liquids (besides acids) 
will absorb or dissolve sal ammoniac in crystals ? 
A. Water. 

(4) G. W. D. says : In the manufacture of 
raisins by artificial processes, the grapes are 
dipped In a strong, hot solution of concentrated 
lye, whiCh opens the pores, or cuts the skin, so 
that the moisture can pass otr freely In the evap­
orating chamber. Such preparatory treatment, 
ho wever, leaves on the raisins an alkaline taste, 
which is objectionable. Clln you suggest some 
other method by which the skin of the grape can 
be opened or softenE;d for the purposes named, 
without Inj ury to the fiavor ? A. In the prepara­
tion of raisins for the market, this and similar 
processes seem to be employed almost u'ni versally. 
In cases such as you mention, where the taste of 
the raisin has been impaired by such treatment, 
we should recommend the trial of some method 
that will tend to neutralize or destroy the objec­
tionable fiavor, such as dipping for a few moments 
into a solution of citric or tartaric acid In water, 
washing In clean water, and finally re· drylng. 

How can I remove the 011 from salmon, prepar· 
ator� to drying same, so as to overcome the ten­
dency to rancidity ? A. We do not know of any 
method by which all the 011 may be removed and 
the fish remain Intact. The tendency to rancidity 
might be overcome by steeping the fish for a short 
time In a solution of some harmless disinfectant, 
such as salicyliC acid or iodate of calcium. 

(5) C. P says :  I poured some clean water 
in a tumbler,and then some kerosene 011, when the 
water remained on the bottom. On adding com­
mon whitewash and stirring the whole mixture, 
the lime sunk to the bottom, then came a layer 
of water, then a layer of spawn like matter, then 
clear kerosene. What was the spawn-like matter ? 
A. Probably a mixture of water and oil, in which 
ca�e, If allowed to remain quiet for a short time, 
It would separate, and a distinct line would mark 
the surface of contact between the two liquids. 
You should have stated what, besides lime and 
water, the whitewash contained, If anything . 

Spinning Rings of a Superior Quality-WhItins­
vill e Spinning mng Co . •  Wll1tlnsv1l1 e .  Mass . 

(6 F. X. M. says : 1. It is said that muddy 
water will freeze Into clear Ice. If that Is the 
case, at what point does the clarification com­
mence ? It Is evident that water may be very 
cold, and yet remain muddy, so that It must be at 
the freezing point : It Is certainly not after the Ice 
has formed. A. Water, 0'1 freezing, does purify 
Itself from ali foreign matter provided the latter 
be not in too great excess, In which case the re­
jected Impurities may become entangled between 
the fast forming crystals. This self-purification 
probably takes place at the moment of crystallza­
Hon. 2. In building an Ice house, what chea p sub­
stance is best for 5J.llng between the walls ? A. 
Use good charcoal, finely crushed. 3. What ad­
vantage is It to a cooking stove to feed the fire 
with air heated to 300° Instead of supplying It 
directly from the apartment, at 50° to 70° ? A .  
A slight saving in fuel. 

For best Bolt Cutter, at greatl� reauced prices, 
oddre •• H. B. Brown & Co . •  New Haven Conn. 

Diamond Tools-J. DiCkinson, 64 Nassau St., N.Y. 
Temples and Oileans. Draper, Hopedale, Mass. 

no one 
(7) J. W. S. says : Please gb e me a good 

recipe for making green paint for window blinds. 
A. An excellent pigment for this purpose consists 
of chrome green (hydrated oxide of ch romium) 
ground In oil and tempered with white lead and 
sometimesbarytes (sulphate of baryta). 

(8 ) E. R. says :  I am making a pulse te,t­
er.  I have a very light glass tube, with a ball a t  
one end. It I s  half filled with alcohol ; and In or 
der to expel the air, I boiled the alcohol, and then 
closed the tube by the spirit lamp, but it does not 
work satisfactorily. If I mix a little liquid carbon­
ic acid with the alcohol, would there be any danger 
of explosion In case the tUbE should break ? A. 
I t requires some care and practice, as well as some 
previous knowledge of the requirements of the 
case, In order to satisfactorily construct these lit­
tle Instruments. Carbonic acid is not suitable for 
the purpose, and there Is danger In usl og it. 

(10) A. E. R. says :  In warming a shop with 
exhaust steam, shall we get more heat by closing 
the drip pipe oocks so far that nothing but water 
will come out, thereby letting about half the ex­
haust steam Into the air through the exhaust pipe, 
or by opening the drip pipe cocks and letting all 
the exhaust steam through the heating pipes? A. 
Dy the latter method, as we understand the ques­
tion. 

(11) W. W. L. says : I wi�h to build a boat 
to go up the rivers of Texas. There will be four 
men, with the necessary baggage for a hunting ex­
pedition. We want a small cabin, and the boat 
should be so constructed as to run about 5 miles 
an hour. What should be th e dimensions and 
shape ? What power of engine will be required ? 
What should be the size and pitch of propeller ? 
Would side wheels do as well as a scre w ? She 
should not d raw over 1 foot of water. A .  You 
can make a boat 30 feet long, and 5 or 7 feet wide, 
and use an engine 5x6 inches, and a propeller 32 
Inches In diameter and of 4 feet pitch. 

(12) J. E H. say s : 1. Given a small steam 
boiler containing naphtha Instead of water. If 
heat is applied, will the hydrocarbon vapor that Is 
formed have the same behavior as steam, and will 
a steam gage Indicate the pressure in the boiler as 
if It were steam ? A. Yes, unless the naphtha Is 
more volatile than water. 2. If na phtha be used 
for some time, as in the above case, will there not 
be a thickish deposit In the boller, whlC'h will be 
require to be cleaned from time to time ? A. G en­
erally, yes. 

(13) J. B. W. says :  I put a lightning rod 
on my dwelling ; area of roof Is 2,000 feet. Rod Is 
m ade of copper about Iff Inches In diameter. I 
led the end of it into a bed of about half a barrel 
of iron turnings, not spread out into large surface 
bat tumbled Into an excavatinn made for the pur­
pose, and so arranlred that the bottom of the mOES 
of turnings was about 3 feet below the surface of 
th e ground, and the top about 1 foot belo w, the 
rod running through the mass and some 5 feet In­
to the ground. Now w hat I want to know Is, If 
this conducting material and the manner of plac­
ing it Is in accordance with your views of eafety ? 
If not, what can I do to remedy it ? A. Your 
method of arrangement of rod within the con­
ducting material at t he terminal Is correct ; but 
your rod has the common defect, namely, Its ter­
minal ln the ground Is insufficient. You have 10 
feet conducting terminal. You should have 2,000 
feet. The rule for dry soils Is to ha ve for the ter­
minal of the rod, underground, an area of con­
ducting surface equal to thfl roof area. Your roof 
area Is 2,000 surface feet. You should therefore 
have a conducting surface of 2,000 feet for your 
rod terminal. Charcoal Is an economical material 
for the purpose. A trench 400 feet long, 18 Inches 
wide, 5 feet deep. with a layer of charcoal on the 
bottom 9 inches deep, firmly compacted, an d the 
rod extended along the whole length of the trench, 
In the center of the charcoal, will give you a reli­
able terminal. The joints of the rod should be 
welded, or soldered and firmly bound, so as to 
make the rod, practically, on", continuous piece of 
metal. 

(14) H. F. K. asks : I am desirous of heat. 
Ing my shop hy live steam. Can you give a rule by 
which I can know the boiler capacity requisite for 
every 100 feet of radiating surface In my pipes ? 
I wish to rate the boiler low enough to secure a 
fair economy of fuel. A. You do not send suffi­
oient data; but by applying to a reliable bOiler ma­
ker, aDd glVIDg him full particulars, you can 
doubtless ascertain the proper proportions. 

(15) A. M. says :  My flouring burrs are 
running on very hard spring wheat ; and they 
sweat badly and gum up everything near them 
with dough. How can I prevent this ? A. We do 
not kno w of any remedy except waiting for the 
wheat to dry, if your stones are properly dressed. 
If any of our readers can aid you, we would be 
ilIad to hear from them. 

(16) W . R. C. ask s : 1. Can I locate a boiler 
100 yards from the bulldlng containing the engine, 
and can I, by laying underground a tube, proper­
ly protected, run the engine ? Will there be much 
loss of steam ? A. Lay the pipe In a box and pack 
sawdust or "ther non-conducting material around 
it ; and put in a good trap to carry otr the con­
densed water. 

(17) W. 1. Co . say : We have a large vein 
of magnetic iron ore, but it has an access of top 
water. By malring a cross cut tunnel or adit, 600 
feet In length through soft ground (which requires 
timbering). we can cu· the vein at 50 feet under 
the surface for a water adlt, and save the pump­
Ing of the water to the surface from that depth. 
What Is the customary adlt grade in Cornwall aDd 
other parts of Europe, and In America ? Of what 
grade are the railroad tunnels In America and in 
tbe Alps, that carry otr their top water ? A. The 
grades vary con siderably, from 0 67 feet In 1,000, 
where a very slow current is desired, to 1 in tOO. 

(18)  W. M. D. says : I am building a small 
engine, 2% bv 5 inches stroke. r.ly bolier Is 30 
inches long, internal diameter 17 Inches, made of 
boiler plate h Inch thick. Would cast Iron heads 
do ? Of what thickness should they be ? Will 6 
one inch flues be sufficient? What pressure will 
It be able to carry ? A. It would be better to use 
wrought iron heads. Get In as many tubes as you 
can without corroding. If your boiler Is w ell 
built, It should sustain from 130 to 140 Ibs. per 
square Inch with safety. 

make, for his owa use, an article that Is patented. 
The right to sell patented articles in a certaln 
territory depends on the agreement which the 
agent has made with the patentee.-J. F. W. will 
find a recipe for lemon sugar on p. 378, vol. 30.­
R . B. will find good directions for making an 
aquarium on p. 8C, vol. 31.-N. F. will finel a recipe 
for gutta percha varnish on p. 379. vol. 30.-J. N. 
will find a description of the physiological and 
pathological properties of alcohol on p. 91, vo1.31. 
-W. H. K. will find an ihustrated description of 
the gyroscope on p. 91, vol. 31.-W. M. will find 
good directions for building a cistern on p .  91, 
vol. 31. -F. W. can straighten his gnn barrel by 
the process described on p. 107, vol. 31.-N. S. B. 
& Co. will find, on p. 43, vol. 33, a good recipe for 
aquarium cement.-R. K. w!1! find a good reCipe 
for preserving timber on p. 265, vol. 33.-G. G. B. 
will find a good recipe for blacking for patterns 
on p. 409, vol. 33.-J. C. L. is Informed that his 
queries as to currency are not in our line. Many 
saws are made entirely in this country ; same very 
large ones a re made from steel plates made and 
forged in England.-A. D will find directions for 
preserving eggs on p. 219, vol. 31.-E. T. A. will 

(9) H. S. asks : How much would a steam 
boller, made of copper b tnch thick, of a cylin­
drical form, 18 inches In diameter, and 13 inches 
deep, stan d ?  A. About 15 lbs. 2. What part of 
a horse power would such a boiler give, If kept 
boiling ? A, We eannot tell you, as there Is no rule 
for it. 

MINEIU.LS, ETC.-SpeeimeDJI have been re· 

calved from the following oorrespondenta,ani 
examined, with the resnlts stated : 

J. A. B.-A variety of magnetic oxide of iron. 
-W. H. G.-It Is decomposed spar, and consists 
of silex, alumina, and carbonate of lime, which 
constitute the chief part. It does not necessal'J 

5 9  
Iy Indicate t.he presence of metal. There are 
many localities of tin ore In the United States, 
but no genuine tin mines. Tin is usually associa­
ted with fiuor, apatite, topaz, blen d e, wol�ram, 
etc.-N. W. D.-No. l is a rock composed of calcite, 
chondrodite in grR ins, and traces of serpentine. 
There Is no reason for rejecting the determina­
tions of the profeSSional assay er. No. 2 consists 
of hornblende, quartz, felspar, and muscovite, 
and the silver may be taken as the assayel' has de­
termined. 

J. R. A. asks : How can I cure and prevent 
cracked h eels In horses ?-J. L. asks : How Is oat­
meal manufac tured ?-R. H. D. says : The general 
impreSSion is that the rambow Is literally a bow. 
Has any one ever SQen the complete circle of a 
rainbow, w h ich of course can only be seen from 
a balloon ?-B. B. asks : Wil l it damage fiax straw 
for manufacturing purposes to thrash it with a 
common spike cylinder thrashing machine ? 

COJl.UNICATJONS RECEIVED. 
The Editor of me i:!CIENTIFIO AllERIOAN 00-

mowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow­
tug subjects : 

On Chemistry on a Mathematical Basis. By 
E. V. 

On the SCIENTIFIO AMERICAN'S Publications. 
By J. M. R. 

On Mr. Edlson's Discovery. By N. P. 
On a New !<'orm of Chair. By C. M. A. 
On the Hydro-Pneumatic Puzzle. B)· W. H. C. 
On the Speed of Pulleys. Dy J. B. 

&Iso InqUiries and answers from the following : 
F. B. S . -R . B . -J . T .-S . N . - F .  H . - C .  E .  H. Jr.­
P. S . -W .  H . -W. S. D . -C .  B. L . -R. Y.-J. G . -A . A .  
E .  R .  McG.-A . A.  M . -A .  J .  C . -R. C .-W. L .  G . ­
E .  H . -A. J .  M -J . H .  H . -W. D . -A .  S .  C .-B. P . ­
J .  D .-H . B .  P.-C. J .  T .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose Inquiries faU to appear 
mould repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given 

Enquiries relating to patents, or to the patenta­
ollity of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown Into the waste basket, 
lIB it would fill half of our paper to print them ali; 
but we generally take pleasure in answering brlefiy 
hy mall, If the wrlter's address Is given. 

Hundreds of Inquiries analogous to the followilli' 
are sent : " Who sells the best permanent mag­
nets ? Who makes the best traction engines ? 
Whose is the best machine for mitering picture 
frames ?" All such personal inquiries are print­
ed, as will be observed. In the column 01 " Business 
md Personal," which Is specially set apart for 
that purpose, subject to the chal'll'C mentioned at 
the head of that column. Almost any desired 
Information can In this way be expeditiously ob­
tained. 

[O F F I C I A L . ]  

I N D EX O F  I NVE NTIONS 
FOB WHICD 

Letters Patent of the United State. were 

Granted tn the Week E ndlDIr 

December 21, 1875, 
AND EACH BEA RING THAT DATE. 

[Those marked (r) are rels.ued patents . ]  

Antl-Incrnstatlon compound, L .  N .  Lye . . . . . . . .  171,297 

Axles, setting metaJ , F. Box . . . . . . . . . . . . . . . . . . . . . . .  171 .843 

Bale tie , P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 , 2 1 5  

B.le tIe .  R .  Montfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 , 802 

Barrel, A. WYCKOIY (rl . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  6 .814 

Barrel headings, baling. J. Kepple . . . . . . . . . . . . . . . . .  171.229 

Barrel machine. A. Wyckoll (r) . . . . . . . . . . . . . . . . . . . .  6 . 818 

Bee hive, D. Cox. . . .  . . . . . . . .  . . . . . . . . . . . .  ..  ..  171 ,214 

Belt tightener. O .  Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 ,854 
Bird cage feed cup , O.born & D .. yton . . . . . .  . .  . .  171 .809 
Bit 8tock, angular. ,I . W. Antholne . . . . . . . . . . . . . . . 171 .255 

Boller. steam. J .  S h ackleton . . . . . . . . . . . . . . . . . . . . . .  171 .486 
Boller and pipe co vering. J. C. Reed . . . . . . . . . . . . . .  171 .425 

Book and music support. L. Berg. . . .  . . . . .  . . .  171 ,260 
Book- backing m .chlne . J. E . CoWn . . . . . . . .  171 .866 

Boot-naillng machine, McKay & Fairfield . . . . . . . .  171 ,800 

Boot-peg�lng machine,  W. D. Orcutt . . . . . . . . . . . . .  171 , 414 

Boot jack. ! .  Mas.le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 . 898 

Bottle stopper. T. W. Murr .. y . . . . . . . . . . . . . . . . . . . . .  171 . 410 

Bottle stopper , S .  S. N e w ton . . . . . . . . . . . . . . . . . . . . .  171 . 804 

Bottling minerai water, etc . .  J. B. Newbrough . . .  171 . 240 
Boxes,  corner joint for, G .  S .  Sterns . . . . . . . . . . . . . .  171 . 826 

Braces and suspenders, H. S. Archer . . . . . . . . . • . . .  171 , �07 

Bracket for shelves,  M .  D. J ones . . . . . . . . . . . . . . . . .  171 ,226 

Brick machine . E. L. Wagner . . . . . . . . . . . . . . . . . . . .  171 . 458 

Bridge, Iron truss, F. Schern emann . . . . . . . . . . . . . . . 171 .328 

Buck board, C .  Neltgh. Sr. . . . . . . . . .  . . . . . . . .  . 171 .412 
Burner and gE'nerator, gas , A. G. Griffin . . . . . . . . . .  171 ,278 

But· on. sleeve, G .  A. Alle n . . . .  . . . . . . . . . . 171 .254 
Buttons ,  manufacture of glass, 1 .  & G. Lehmann. 171 .394 

Calendar. J. K eller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 .227 

Calendar. C .  Z. O · Nelll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .808 

Can opener. G. L. W l tsll . . . . . . . . . . . . . . . . . . . . . . . . . . 171 ,463 

Can. powder, F. F. Egg e . . . . . . . . . . .  . .  . . . . . . . . .  171 ,864 
Can receptacle, mil > , N. Littlefield . . . . . . . . . . . . . . . .  171 ,294 

Candy he.ter, steam. B. & H. Stern . . . . . . . . . . . . . .  17 .444 

Car brake and starter, W. Scott . . . . . . . . . . . . . . . . . . . 171 .246 

Car coupling. E. P. Harrington . . . . . . . . . . . . . . . . . . . 171 . 280 

C.r coupling. Klingler. Bolender. and Stem . . . . . .  171 ,289 

Car dumping apparatus. J. W iland . Sr . . . . . . . . . .  17 1 .460 

Car . •  Ieeplng. J. L. Mltehell . . . . . . . . . . . . . . . .  171 . 2S8,  171 .239 

Carpet linlni_ . making, W .  Lewis . . . . . . . . . . . . . . . .  171 .292 

Carpet stretcher. L. Nolton . . . . . . . . . . . . . . . . . . . . . . . .  171 . 807 
Carriage . child·s.  Galt & Bl.l.dell . . . . . . . . . . . . . . . . 171 ,870 

Carriage wheel . E .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . 171 . 848 

Carrl.ge stay end die. D. Wilcox . . . . . . . . . . . . . . . . . . .  171. 457 

C.rtrldge, blasting, Smith & Egge . . . . . . . . . . . . . . . . .  171 .441 

Ob.lr, dental, E .  T. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .448 
Chalr, foldlng, P. Born (r) . . . . . . . .  . . . . . . . . . . . . .  6 . 815 

Ch.lr seat, P. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.21� 
Che ck box and cash Indicator, W. 1. Ripley . . . . . . 171 .244 

Churn, D. M. D . D .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  171,265 

© 1876 SCIENTIFIC AMERICAN, INC.
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Churn. J. Wataon • • • • • • • . • • • • • • • • • • • • • • • • • . • • • • • • . • • •  171 .981 1 Saah 11ft. J. Sweet • . • • • • • • . • • • • • • • • • • . • • • • • • . • • . • . . •  171,249 
Cla.P. J .  Perkin •. . • . • • • • • • . . • • • • • • • • • • • • • • . . • • • • • • • •  171.814 Saw handle. ero880ut. E. C. Atkin •• • • . • • • • . • • • • . .  171 .S8i 
Cock. stoP. J .  G. L .  Boettoher . . . . . . • . . . . • • • • • • • • • •  171 .844 Saw let. G . N. Gove . . • • . . . • • • • . • • • . • • • • • • • • • • • . • . .  171.875 
Coke oven. E. S . Goblet • . . . . . . •  _ . . . . . . . . . . . . . . . .  171 .871 ScooP • • ugar. -G. W. Woodward . . . . . . . . . . . . . . . . . . . . 171 .2lJ2 
Cooking apparatus. E. H .  Murray . . . . . . . . . . . . . . . . .  171 .411 Scraper. road. F. W. Schulz . . . . . . . . . . . . . . . . . . . . . . 171 .498 
Cooking utensil. W. Lacy . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .281 Separat or. clover. Metzger and Kohler . . . . . . . . . . . .  171 .287 
Cooler. milk. N. D. Fergu.on . . . . . . . . . . . . . . . . . . . . . .  171 .219 Separator. grain. L. W. Hasselmann . . . . . . . . . . . . . 171 .222 
Cooler. milk. I. H. Wanzer . . . . . . . . . . . . . . . . . . . . . . . . .  171 .251 Sewing machine broom. H. llehren . . . . . . . . . . . . . . . . 171 .842 
CooP. folding. D. M. Sullivan . . . . . . . . . . . . . . . . . . . . . .  lil .446 Sewing machInes. driving. R. H. St. John . . . . . . .  171 .445 
Cork for bottling beer. etc . •  C .  Pfannenstlehl . . . .  171 .315 Sewing machIne ruftler. J . Bolton . . . . . . . . . . . . . . . . . 1 "1 .�63 
Corpses. etc • •  preserving. J. Whelan . . . . . . . . . . . . . . .  171 .982 Sewing macnlne thread guard. L .  Roosevelt . . . . .  171 .428 
Cradle. treadle. J. A. Kirchner . . . . . . . . . . . . . . . . . . .  171 .888 Shingle edging machine. J. E .  Austin . . . . . . . . . . . . .  171.889 
Cultivator. J. Pierpont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .420 Shirt front. H. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .852 
Curry comb. Kellogg & Trussell . . . . . . . . . . . . . . . . . . . .  171 .886 Shoe fastening. W. Edmister . . . . . . . . . . . . . . . . . . . . .  171 .274 
Curtaln llxture. E . M .  Judd . . . . . . . . . . . . . . . . . . . . . . . . .  171 .885 Shoe fastening. W. J. McKee . . . . . . . . . . . . . . . . . . . . .  171 .SOl 
Dental h .. mmer. J. C. Dean (r) . . . . . . . . . . . . . . . . . . . .  6.817 Shutter fastener. J .  Arnold . . . . . . . . . . . . . . . . . . . . . . .  171.886 
Desk. school. J. A. Dolo . . .  . .  . . . . . . . . . . . . . . . . . .  171 .27� Sight protector. M. H. Mendenball . . . . . . . . . . . . . . . 171 .403 
Digger. potato, Heydemann & Klinkmann . . . . . .  171.224 Sled . bob. F .  Dillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .271 
Distilling .. nd rectifying, J. W. Reford . . . . . . . . . . . .  1'11 .426 Slelgb knees . manuf .. cture of, W. H. Lloyd . . . . .  171.295 
Dredger. rotary. A. Hawley . . . . . . . . . . . . . . . . . . . . . . . .  171 .880 Spikes. T. R. Tlmby . . . . . . . . . . . . . . . . . . . . . . . . I71 ,447. 171 .448 
Drill and dl.trlbuter. A. S. WI.hart . . . . . . . . . . . . . . .  171 .461 Spinning m .. chlne. N. M.r.h .. II. . . . . . . . . . . . . . . . . . . .  171 ,298 DrillS. chuck for metal, T. Hoppe . . . . . . . . . . . . . . . . .  171 .888 Spittoon m .. t. J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 .291 
Drilling .. pparatus, well. D. H. Mnlr . . . . . . . . . . . . . . .  171 .406 Spool holder. J. J. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . 1':1 .865 
Dryer. I. B. Cottrell . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  171.855 St .. ge acenery. G .  P. Gordon . . . . . . . . . . . . . . . . . . . _ . . .  171 .221 
Eaves trough b .. nger. J. P. Abbott . . . . . . . . . . . . . . . .  111 .258 Stair rod. H. Iver.on (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.819 
Elevator. water. L. H. Thomp.on . . . . . . . . . . . . . . . .  lil .S30 Steering appar .. tu •• M. Town.end . . . . . . . . . . . . . . . . .  171 .449 
Electroplating .tatuette • • etc . •  Worthen et al . . . .  171 .464 Stove pipe joint. D. H. Klotz . . . . . . . . . . . . . . . . . . . . . .  171 .889 Engine • •  team. J. S. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . .  171 .275 Stove pipe .helf. G. Hllblrt . . . . . . . . . . . . . . . . . . . . . . . .  171 .298 Engine valve. pumping, L .  J. Knowle . . . . . . . . . . . .  171 .890 Stump extractor. Hart and Grove . . . . . . . . . . . . . . . . . .  171 .879 Envelope . R. S. Jennings (r) . . . . . . . .  . .  . . . . . . . . . .  6.1120 Table. Ironing. L .  P. Lawrence . . . . . . . . . . . . . . . . . . .  171 .898 Envelope. E. J. Nolin . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .806 Table legs. fa.tenlng. W. K. Sawyer . . . . . . . . . . . . . .  171 .S2'l It'abrlcs, creasing Iluted. J. H. Brown . . . . . . . . . . . . .  171 .264 T .. lIow. etc • • tre .. tlng. J. Tardos . Jr . . . . . . . . . . . . . . 171 ,828 Fence . Iron. F. O. H .. n.on . . . . . . . . . . . . . . . . . . . . . . . . . .  17 1 .877 Teaching drawing. device for. E. L. Crall . . . . . . .  171.� Fence. portable. I. W. Pancoa.t . . . . . . . . . . . . . . . . . . .  171 . 811 Telegraph. raIlroad. B. C .. de . . . . . . . . . . . . . . . . . . . . . . . . 171 .850 Fence . portable. H. Tell . . . . . . . . . . . . . . . . . . . . . . . .  171 .829 Telegrapblc .. pparatu • • T. A. Edison . . . . . . . . . . . . .  171 . 279 Fence wire . barbed. F . Arm.trong . . . . . . . . . . . . . . .  171 .208 Ticket. J. M. Savin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.429 File blank bolder. J. Garland . . . . . . . . . . . . . . . . . . . . . . .  171 .277 Tin .crap. utilizing. H. Fra.ch . . . . . . . . . . . . . . . . . . .  171 .276 Filter. p .. cklng. T. R. Sinclalre . . . . . . . . . . . . . . . . .  ' "  171 .489 Tire up.etter. G. D. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . 111 .225 Fire arm. breecb-Io.dlng.E. C. & C. W. Sneider. 171 .442 Toy. dancing. B .  D. De Fore.t . . . . . . . . . . . . . . . . . . . . .  171 .216 Fire place. J .  S. Le.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .895 Toy gun C A P11IlJsky 171 816 FIres. extinguishing. S. II. Newton . . . . . . . . . . .  171.805 Toy plst�I. �tC: . E. sav��i: :: : : : : : : : : : : : : : : : : : . : : :  171 :480 Fountain. banging or portable. F . I. Sh .. fer . . . . . . 171 .427 Trace fa.tenlng. L .. ke and McDevitt . . . . .  . . . . . . . .  171 .282 Furnace. bot air. C. Clark . . . . . . . . . . . . . . . . . . . . . . . .  171 .851 Trap, lly. T. C. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.862 
Furnace, bot .. lr. T. F. Hemmlcb . . . . . . . . . . . . . . . . . .  171 .281 Tr .. p . lIy. J . Parker (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 811 Furnace. hot .Ir, B. C. Sayre . . . . . . . . . . . . . . . . . . . . . .  171 .48t Truck, W. A. E.tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 .867 Furnace metallurglc .. l. E .  Savage . . . . . . . . . . . . . . .  17 t .:1'll Truck. Viall. Town.end, .. nd Hill . . . . . . . . . . . . . . . . . . 171 .4'1 Furniture spring. J .  Flinn . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .869 Trunks. corner clamp for. W. B .  Gould . . . . . . . . .  171 .874 
Gage. pre.sure. J. Powers . . . . . . . . . . . . . . . . . . . . . . . .  171 .817 Tube Joint and coupling. G. Matheson . . . . . . . . . . . . 171 .284 Gas condenser. G. W. Edge . . . . . . . . . . . . . . . . . . . . . . .  171.863 Tubes. etc . ,  bending. M. McWilliams . . . . . . . . . . . .  171 . 402 Gas meter. J .  Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.407 Type wheel . G .  H .  Morgan . . . . . . . . . . . . . . . . . . . . . . . . 171 ,40S Gas regul .. tor. G. McMl11an . . . . . . . . . . . . . . . . . . . . . . .  171.286 Type.wrltlng macblne. R. T. P. Allen . . . . . . . . . . . . 171 .885 Gas. treatlng uatural, McElroy et al . . . . . . . . . . . . . . . .  171 . 400 Uphol.tery. prep .. rlng Ilber for. J. S .  Cutter . . . . .  171. 857 Gla.s furnace. J. Nicholson. Jr . . . . . . . . . . . . . . . . . . .  1'1 . 241 V .. lve . bydr .. ullc cushion. C. E .  Emery . . . . . . . . . . .  171 .218 Glaziers' point •• cutting, J . M .  Jay . . . . . . . . . . . . . . . .  171 .286 Varnish. Jenkins and Richard . . . . . . . . . . . . . . . . . . . . .  171 .884 Grain. storing .. nd pre.erving.H .  P. C .  Lassen . . . .  171 ,290 Vehicle dasb frame. M. Seward . . . . . . . . . . . . . . . . . . . .  171 .434 Grave vault. W. C. Peckham . . . . . . . . . . . . . . . . . . . . . . .  171 .4 18 Vehicle hub. D. O. Holman . . . . . . . . . . . . . . . . . . . . . . . . 171 .234 Guano dI.trlbuter, J. T. Horton . . . . . . . . . . . . . . . . . .  171 .285 Veblcle running gear, E. Booth . . . . . . . . . . . . . . . . . . .  171.211 Hammer. lifting device. C .  O .  Wilder . . . . . . . . . . .  171 .458 Vehicle running gear, J. W . Little . . . . . . . . . . . . . . . .  171 .298 Harne •• pad. R. M. Sel1eck . . . . . . . . . . . . . . . . . . . . . . . .  171 .824 I N Pr t 1 71 819 Harrow .. ttachment. F . D. Ladenberger . . . . . . . . . .  171 .891 Veblcle .pr ng. . ovos . . . . . . . . . . . . . . . . . . . . . . . . .  • 
Harrow. convertible. Devoe & Mease . . . . . . . . . . . . . . 171 .217 Vehicles. hand plates for. J. Jensen . . . . . . . . . . . . . .  171 .287 
Head rest, Cn.hman & Cockburn . . . . . . . . . . . . . . . .  171 .856 VelocIPede . !'-. Schmackers . . . . . . . . . . . . . . . . . . . . . . . . 171 .482 
Heating drum. J. J .  Hardenbrook . . . . . . . . . . . . . . .  171 .878 Ventilator. 1 .  W. Bracher . . . . . . . . . . . . . . . . . . . . . . . . .  171 .345 
Hook • •  nap. C. Dudley . . .  . . . . . . . . . . .  . .  . . . . . . . .  171 .861 Ventll .. tor. A. L. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .409 
Hoops • • havlng h .. lf round, G. B .  Selden . . . . . . . . .  171 ... 47 Violins . chin re.t for. H. W. White (r) . . . . . . . . . . .  6.812 
Horn.poll.blng macblne, C. B . FI.b . . . . . . . . . . . . . . . .  171.220 Wagon brake. 0 T. B .. ker . . . . . . . . . . . . . . . . . . . . . . . . . . 171.840 

II J M Wagon .prlng. A. W. McKown . . . . . . . . . . . . . . . . . . . .  171 . 401 Horse co art . eyer . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  171 . 404 Wagon tongue caps. blank bar for. J. Jensen . . . . 171 .288 Horse ·detachlng app .. ratus. J. H. 0 Brien . . . . . . . .  171 .242 W ... hlng and wringing m .. chlne . W. Card . . . . . . .  171 .266 Hor.e power. ,F .  Trulender . . . . . . . . . . . . . . . . . . . . . . . . .  171. 450 W .. terproof compound. A. Bam .. rd . . . . . . . . . . . . . . . 171 .209 Hor.e.hoe. Z .  V. Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .421 h I d t 0 S H d 171 l!2S Horseshoe machine. H. J. Batcbelder . . . . . . . . . . . .  171.258 Water w ee .n ga e. • • azar . . . . . . . . . . . . . .  • 
Hor.eshoe macblne. D.  1. Pruner . . . . . . . . . . . . . . . .  171 .820 Water wheel. centrlfu.l. O. J. Backu . . . . . . . . . .  171 .256 
Hydrant. M . Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .206 Weather striP. C. A. Wilhelmi . . . . . . . . . . . . . . .  . . .  171 .884 
Hydr .. uts from freezing. preventing. B. Kent . . . .  171 .228 Wblftletree hook . E. Maynard . . . . . . . . . . . . . . . . . . . . .  171 .285 
Ice m .. chlne. T. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .267 Wood·bendlng m .. chlne. J. W. Grlftlth . . . . . . . . . . .  171.876 
Ice tongs N P Nel.on 171 418 Wrench nut. J .  Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .853 
Index cll; b�ard. T .  Ort�� · : : : : : : : : : : : : . : : : : : : : : : : : :  171 :415 Wrencb . plpe. J. A. Wblte . . . . . . . . . . . . . . . . . . . . . .  171 .888 
Indlc .. tor. eiectrlcal .tatlon. J. F. Kettell . . . . . . . .  171 .867 Wringer. J . Brlnkerhoft (r) . . . . . . . .  . . . . . . . . . . . . . . .  6. 816 
Iron. cutting. Lakey & Mills . . . . . . . . . . . . . . . . . . . . .  171 .298 
Journal bearing. G. Dr .. per. . . . . . . . . . .  . . . . . .  . . . . 171.859 
Knife. corll .talk. P. C. Moore . . . . . . . . . . . . . . . . . . . .  171 .808 
L8mp llller. W.  C . Cross . . . . . . . . . . . . . . . . . . . . . . . . .  171 .269 
Lantern. signal. G. F. Pashley . . . . .  . .  . . . . . .  171 .417 
L .. the for turning stone , S. L. & E. A. Beebe . . . .  171 .259 
LiquId p .. ckages. etc . •  ll111ng. J. M. HopkIns . . . . .  171 .861 
LIquors. agIng. J. B .Baux . . . . . . . . . . . . . . . . . . . . . . .  171 .341 
Loom .huttle guard.W. M. Parker . . . . . . . . . . . . . .  171 .416 
Loom take.up motion • •  J .  Ly.ll . . . . . . . . . . . . . . . . . . . .  171 .896 
Mall b .. g,P. S. Tbom.on . . . . . . . . . . . . . . . . . . . . . . . . . .  171.250 
Marklng.tamp. L . Ballinger . . . . . . . . . . . . . . . . . . . . . .  171 .2lJ7 
Ma.h .. ttemperator. W. Paddon . . . . . . . . . . . . . . . . . . . .  171 .810 
Mat, spittoon. J. Lee. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  171 .291 
Me ... ure. liquid. J. M. Hopkin. . .  . . . . . . . . . . . . . .  171 . 882 
Mecb .. nlcal m6vement .• J. F. McCormick . . . . . . . .  171.899 
MIIl.tones, balancing. W. Go •• born . . . . . . . . . . . . . . .  171 .878 
Millstone drlver, H.  Wilhelm . . . . . . . . . . . . .  . .  . . .  17 1 . 459 
Molding machines. pressure feet of. J. S. Loomis 171.296 
Molding, dre •• lng enameled. A. C .  Wblte . . . . . . . .  171 .455 
Monument.L • •  1 .  Milliman . . . . . . . . . . . . . . . . . . . . . . .  171.40l1 
Mortising m .. cblne. J. J. Berger . . . . . . . . . . . . . . . . . .  171 .261 
Mortising macblne. S .  Duck . . . . . . . . . . . . . . . . . . . . . . .  171 .860 
Motor • •  prlng. E. Shiver. . . . . . . . . . . . . . . . . . . . . .  . . .  171 .488 
Nail separator. 1. N, Bumbaugb . . . . . . . . . . . . . . . . . . .  171 .218 
Neck tie. G. G. Strub .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i71 .827 
Nursing bottle. M. S .  Bl lrr (rl . .  . . . . . . . . . . . . .  6.809 
Oller. machlnl.t·s .  O. J .  Backns . . . . . . . . . . . . . . . . . .  171 .8.'19 
Paper braid. J. W. P .. rtrldge . . . . . . . . . . . . . . . . . . . . . .  171 .8 2 
Paper collar blank., cutting. A. Dewes . . . . .  . . .  1 7 1 . 270 
Paving block. W. F. Prentl ... . . . . . . . . . . . . . . . . . . . . .  171 . 318 
Peat machine . A. E .  Barthel . . . . . . . . . . . . . _ . . .  171 .210 
PbotolP'apb. c .. rbon. C. L. Lambert . . . . . . . . . . . . . .  171,39'l 
Pipe . dr .. ln and .ewer. D .  C .  S.ge . . . . . . . . . . . . . . . . .  171.245 
Pipe. water. E. W. Smith. . . . . . . . . .  . .  . . . . . . . . . . . .  17 1 .440 
Pipes. making vcneer. R. M .  C. Broa • . •  171.846 . 171 .847 
Pipes. trap for steom. C. A. Re.d . . . . . . . . . . . . . . . . .  171 .421 
PI .. ner • •  bln"le. W.  A. Kitts . . . . . . . . . . . . . . . . . . . . . . .  171 .230 
Planing m .. chlne. surface. W. C. Margedant . . . . .  171 .897 
PI .. nter. com. G. D. Hawortb (r) . . . . . . .  . . . . . . . . .  6. 818 
Planter. corn, Tbomson and Ram.ey (rl . . . . . . . . . .  6 .8�1 
Planter. com. S. Wlsh .. rd . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .462 
Plow. J. Sewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .485 
Plow. gang. J. R. McCormick . . . . . . . . . . . . .  . 171 ,299 
Plow. sulky. H. Rlcbardson . . . . . . . . . . . . . . . . . . . . . . .  171 .427 
Pocket .afety att .. chment, D. Goldy . . . . . . . . . . . . .  171.872 
Pre ••• C .  H .  Her.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .2112 
Pre.s. cutting .. nd punching. M. Von Culln . . . . . . .  171.45� 
Presses. cotton .. nd other. H .  K .  Burnett . . . . . . . . . 171 .849 
Printer.' lead •• cutting. H .  J. Stone . . . . . . . . . . . . . .  171.248 
Printing Inking .. pparatu •• Potter and Hubbard . •  171 .248 
Propeller. steering. ! .  T .  Payne . . . . . . . . . . . . . . . . . . .  171 .318 
Radl .. tor. steam. A. L .  Ide (r) . . . . . . . . . .  .. . . . . . . . 6.810 
Rallro .. d track. street. ! .  Quigley . . . . . . . . . . . . . . . . .  171 .422 
R .. ke handle. dr .. g. Smith and G .. lbralth . . . . . . . . . .  171 .S2lJ 
Rake. hor.e, C .  B .  Perk:ns . . . . . . . . . . . . . . . . . . . . . . . .  lil .419 
Rake, hor.e . W. C. Raynor . . . . . . . . . . . . . . . . . . . . .  171 .428 
Refrlger .. tor. J. H. Wickes . . . . . . . . . . . . . . . . . . . . . . . . 171 . 4118 
Boll for rolling Iron. J. H. Webster . . . . . . . . . . . . . .  171 .454 
Root. sheet metal. C .  W. Ev .. n . . . . . . . . . . . . . . . . . . . .  171 .868 
Roollng slate •• etc . •  trimming. E. R. Davia . . . . .  171 .863 
Safe. proffslon. C. D. Harb . . . . . . . . . . . . . . . . . . . . . . . .  171.279 
BlIsb fa.teDer, J .  Uft,t�nbenl\er . . . . . . . . . . .  " "  . . . .  1 7l .:i6� 

DBSIGNS PATENTED. 
8 .852.-6ATB •• BTCl.-F. O. Han.on, Pbll.delphla, P • .  
8.85S.-GATlIS.-F .  O. Hanson. Phlladelpbla. Pa. 
8 .8M.-CABPBT FA.TIINBBs.-M.Krlekl. New York .,Ity. 
8.855.-0BGAN Case .-J . R. Lomas. New H .. ven. Conn . 
8 . 8J6 t08.1!59.-OIL CLDTB ••  -C.T .Meyer et al.Bergen,N .. J.  
8.860.-CUFF BCXBS .-L. Tim . Phlladelphl .. , Pa . 
8 .861 .-BTOVBR .-N. S. Vedder et al •• Troy. N. Y. 
S.862.-STOVBB.-G. A. Well • •  t al . •  Troy. N. Y .  
9.86il.-COOK RANGB •.  -6. A .  Well. et al • •  Trey. N .Y. 
8 .8&4 .-OooK R.o.li'GBS.-G. A. Wells et al . •  Troy. N . Y . 
8 ,BOO.-PLAYING CAlIDS.-J .D.D.Mertlmer.Chlcago.1l1 . - - ---

8CHEDlJLE OF PATElfT PEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�3 
On Illlng each application for .. Patent (17 ye .. rs) . . . .  813 
On Is.ulng each original Patent. . . . . . . .  . . .  . . . . . . . . . . . . 8�0 
On .. ppeal to Examlner.-In-Cblef . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Comml •• loner of Pat84tS . . . . . . . . . . . . . . .  8�0 
On .. ppllcatlon for Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On Illlng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an .. ppllcatlon for De.lgn (8l!! yeara) . . . . . . . . . . .  810 
On application for Design ( 7  yeara) . . . . . . . . . . . . . . . . .  813 
On .. ppllcatlon or De.lgn (14 year.) . . . . . . . . . . . . . . .  830 

t..II'l' o. PATDTI GBAlft'lID DI Cd�, 
December 14 to December 18. 18'715. 

5.000 .-1 .  CbaUenger. Mitchell. Ont o H.rne •• buckle . 
Dec . 14. 1875 . 

5.501 .-0 . Q. C. Slmp.on. Montre .. l. P. Q. Extension of 
982. Hay press . Dec. 14. 1875. 

5,502.-H. W. Woodruff. New York city. U . S .  Exten.lon 
No . 1 of 778. TannIng app .. ratus.  etc . Dec . 14. 1875 . 

5.50S.-H. W. Woodruft,New York clty. U . I:! .  Exten.lon 
No. 2 of 778. Tanning apparatu., etc . Dee . 15. 1875. 

5.50I .-D. Y. Howell. Toledo. Oblo. U. S . . et al. Re· 
frlgerator. Dec. 16. 1875. 

5.505.-D. Y. Howell. Toledo. Oblo. U. S. Box for treez· 
Ing Il.h .. nd meats. Dec . 16. 1875. 

5 .506.-J . W. Harrison. Niles City. Mich .• U. S • •  6t al. 
Railway car dumping platform. Dec . 16. 1875. 

5.507.-J. Steel . Gla.gow. Scotl .. nd. Br .. klng and slgn .. l ·  
Ing ln rallw .. y train • •  etc . Dec . 16. 1875. 

5 .WI.-A. Le Roy. Syracuse. N. Y .• U.  S. FoldIng 
blind . Dec. 16. 1875. 

5,509.-S. F. Humphrey. St. Tbomas. Onto Wblftletree • .  
Dec. 16 . 1875. 

5.510.-H. Port. Stapleton. N. Y . ,  U. 8. Apparatus [oJr 
raising water. etc. Dec . 16. 1875. 

5.511 .-T . Bowmann ., al .. Fort Erie. Onto DI.tance 
Indlc .. tor for vehicles. Dec . 16. 1875. 

5,512.-6. F. S .. wyer, Albion. N. Y •• IT. S .  StOY" bo .. rd . 
Dec. 16. 1875 . 

5,1118.-G .  F. Sawyer. Albion. N. Y . •  U. S. (l0 .. 1 scut­
tle • .  Dec. 16. 18711 . 

G,514.-L. Blair. Palne.vlUe, Oblp, U _ 1(1, Flflb whe�1 for 
vel!lclc.. Dec . 16. 1875, 

a.lI15.-A. J. Park. VIrginia. Miss . , U. II. Hame f .. ,t­
ener. Dec . 18. 187�. 

5.516.-1 . CDrtls. Urb.na, m .• U. iI.  H .. y rake and load· 
er. Dec . 16. 1875. 

5.5\7.-W. H. Barker. Pella. low •• U. S. Adjustable 
buckle for garments. Dec. 16 , 1�75 . 

5.518 .-1. N. Herrick. Cblcago. 111 . .  U. S. Soda cask . 
Dec. 16. 1875. 

5 .519 .-D . T. Welch . St . Louis. Mo .•  11 . S .  J.lftlng Jack. 
Dec. 16. 1875 . 

5.520.-S.  Selden, EI1e.  Pa . •  U. S. Damper. for .tove 
pipes. Dec . 16. 1875. 

5.521 -T . Gain . Hamilton. Onto Cutting paper for paper 
b&g8 . Dec . 16 .  1875 . 

5.522.-A. Cb .. mbers. Marylebone Road. England . Slg· 
nallng apparatus for ra ilway. . Dec . 16. 18'75 . 

5 .528.-J. Camau. Port Colborne. Onto Conveying and 
dumping excavated material . Dec .  16, 1875 . 

5.G24.-T. S. E. Dixon et a, . •  Chicago. m . •  U. S. Rail· 
way car axle. Dec . 18. 1 875. 

5.52II .-N. W.  WIl.on el fl l •• Syr.cuse, N. Y •• U. S .  Tank 
can for 011 •• etc . Vec . 18. 1 875. 

5.526 .-E. Davee el al .• Sprl3gtleld. Ohio. U. S. Dry 
kiln . Dec. 18, 1875 . 

5.527 .-W. H. Shapley et aI. , IIr .. ntford . Ont o Lamp 
cblmney . Dec . 18 .  1875 . 

5 .528 .-A .  Q. AllI. el al • •  Clevel .. nd. Ohio. U. S .  011 
stone . Dec. 18. 1815 . 

IIaIIIl � • • • • • • 11.00 . Hn .. 
Ind •• � . • • • • • 711 _til • lID .. 

� fIICIJI 1Iead � at Uae IlIUM rGI.. 
per zme, bv meaaumnent, tJ8 Uae letter Jlf'e88. AdwJr. 
� must be f'6CflWed at � o� III 
MJri'/l tJ8 JWdGlI momCna to IJppeat' en MR U8ue. 

A Rare Chance 
F O R  

Advertisers I 
---0---

f!I"' THE FIRST EDITION OF .Al 

WrinkIns and Rncipns 
being nearly exhan.ted. a second edition will .hortly 
be I.sued . A limited number of .. dvertl.ement. w111 he 
receIved for insertion In .. II cople. printed during the 
Centennial year. Tbe rapid sa'e of the Ilrst edition. and 
the Immen.e demand which now exl.t. for the book. 
enable tbe Publisher to .. ssure advertiser. of a wide 
circulation, as well as .. permanent and lasting v .. lue to 
their announcements. 

117" Terms IfSO per page ; *20 per half p .. ge . Imme­
diate attentiOn Is nece.aary to secure space. 

Addres. H. N. MeNN, PubU.ber, 
P. O. Box 772. 37 Park Row, New York. 

EMPLOYMENT. 
Hk;�:t?stP.0�!g�;}." �.g�';:.��:�.C��I��V� 
such terms and fumlsb .uch advertl.lng racl'ltle. tbat 
no m .. n need make le.s tb.n f200 per month .. nd all ex· 
penses-no m .. tter whether be ever canv .... ed before or 
not. Addre.s Dr. O. PHELPS BROWN No. 21 Grand 
Street. Jer.ey City. N . •  1 . .  and full particulars w111 be 
.ent by return mall; 

DO YOU 
WANT 

MONEY 

Male or female. Send your ad­
dreMs .. nd get .ometblng tb.t will bring 

i��e .
ln I:�!'::'8 °U:lo�:Ol� m���� 

wlch Street . New York . 

DOOR MATS. Every bouse 
needs tbem. Clreular • • Samples. 

O .  
------ .--.- ----�-�-
TJ'OR S ALE, IN ROCKVILLE, IND.-Foundry 
J.:' .. nd Macblne Shops, Tools and Machinery. wblch 
.re run'i�nu8 ��I �lffibl��I'ifo�k�ie. �::�e8� . Ind. 

f'i O AL.-A grand opportunity for Capitalists­\. )  An extensIve Coal Mine for Sale In the West. Ifor 
furtber P&rt\cnl .. �..:{d�� •• "M • OCATE. New Mexico . 

rrO mON MOULDERS -Wanted a man IlOOU!-
tomed to light cored moulding. competent to take 

::�
e
W�fl "b�

o
��'!."J': 13d::'::'� :t!':� :�"e�ie��"p�J'd 

giving reference. Box 1858. New York . 

FOR SALE. LOW-One 40 H.P. Hor. EngIne and 
Ret. Flue Boller. 6.  8 1n .  large steam d 'me. One 80 

��'I�;:' ::t��l¥�:8����heV.
n
�:n\:21!�i:�ll; 

and Two Ret. �'lue Bollers . One Upright B011e{l 12 ft . 
��rers54s�J1d u�!er �t!k ��"a��f�rdllfJ��

r
(10

7
� 1:'i>eCtlt.:� 

T. SHANKS. Sb .. nk.· Building. Baltimore. Md . 

To CIVIL ENGINEERS AND SURVEYORS­
For Sale. an old e.tabll.hed 10c .. 1 practice In .. city 

In New Jersey. W1lI furnish work at once, .. nd .. ll ma,. 
and data. R. I. SLOAN. C. E • Trenton. N. J .  

Horse Shoe Kalis. 
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when complete. and manUlacture nails on a guarantee 
¥-��:!

I
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of the work.. PrOpo.ltlon for macblnery .. Dd the m .. n· 
uf .. cture of tbe n .. n. .ollelted. Parties proposIng to 
�"J'�������arl!iJ:����� 

.
��

C
!1:; ��fl�rl ���� I���� 

ence with parties havln&, patented .. rtlcl�. pertali:fng to 
the Hard ware Tr .. de. and desIring them manufactured. 
on royalty or otberwlse , For fnrther Information. 
.. ddre.s PRATT & CO . •  Buftalo. N. Y.  

BOILER MAKERS' MACHINERY. 
Wanted. new or !!'ood second' Ioand. Power Sbears. 

Puncb . ..  nd Bending Rolls . Send photo .. nd price to 
Box 1658. Port.mou tb . N. H .  

FO O:J.' LATHES. 
C .. talogues Free. Address W. E .  LE WIS. Cleveland.O. �DECALCOMANI� 

o r  TBA..NSFJ!:R PICTURES, with book ot , 14 pp., giving fU.t1 1uBtrnctioD8 tn tht. new 
and beautiful art, Bent pOMt·p.td ror 10 ctl. 

100 UB'tt! picturel, &0 ct .. They are Heads, Laudt'capes, Animal., 
Blrd8, IU8ectll, Flowers, Autumn Lea vel, Comic Figure., &0. 
The,. can be a.IUy transferred to an, arUcle 80 88 to imitate the 

::-:l)a:::r:r:;���f;. �:�� �.'::!� GE M C H RO M OS 
M4l'eeo l. J,. J'4'fTIlN 4: 00., W WIIIl.mSlJ'eel, New l'orll. 

Todd & Baft'erty MachfneCo. 
MANUFACTURERS OF 

The eelebrated Greene Variable Cut..Oft EnJrlne ' Lowe's 
Patent Tubular .. nd 1'"lue Boilers ' Plain SlId'e vaive Sta· 
tlonary � Hoisting. and Portable Engines. Bullers of al. 
kinds . ..  team Pum,P •• MI11 Gearing. Sh .. ftlng. &C.�llk 
ll-:nY:��h�'lfrw'1ia�g\i:����:l

e
nwo��cliI�: 

Isf's Tool. ; for Judson's Governors a':tft Stop. Valve. ; 
Sturtevant Blowers ; and Dl1Ierentlal Pnllev-:Rlocks. 

;�H:�'l��Jgo���\t�llJ1:¥:T. NEW YORK. 

OOllfPRESSED AIR MOTIVE POWER.-For 
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Works . wltb dimension • •  etc . 

ICE BOATS-THEIa CONSTRUCTION AND 
MANAGEMENT. For workl� drawln�s .. nd full 

��11!�'t.t:Ui;;'ll'¥�M'0�
e
f.
t. for SCIE TIFlC AMERICAN 

-FOR CHARLIE'S PRESENT. 
Get tbe TOM THUMB TELEGRAPH. put up  I n  neat 
little boxes containing working sonnder. telegraph ap­
paratus. battery. key. wire ••  and cbemlcals. complete. 
ready for operation. PrIce $8.50. with fnll direction • .  
Can be seen In practical operation at tbe . .  Sclentillc 
American" o:fllce, S7 Park Row ; at Packard.'s  BU8iness 
College. 805 Bro .. dw .. y; and many otber place. . Besides 
telegrapblng. many beantlful experlmenta can be made. 
.uch a. tbe magnetIC curves. electric light. lifting 
welgbt •• making comp .. sses . m

"
lJlletlzlng knlve •• elec· 

tro-plating. &c. F. C. BEACH & CO • •  m .. ker •• 246 
C .. n .. 1 St . •  near Center St . •  New York. 

NEW & SECON D RAND WOOD WORKING 
Machinery. Floorer •• Planora and M .. tcbers

\ 
Single 

and DouDie Surfacers. Moulding Machine. Scrol Saw •• 
Suction .. nd Blast Fans for Shaving ••  etc . h. J. LATTI­
MORE. Slst and Chestnut St •• Phlladelphl ... Pa. 

CENTENNI AL DRILL CHUCK-
dnrable. Hold. 

man on receIpt of 
for new rednced 

A. F. CUSHMAN. 
Hartford. Conn . 

IIIPROVED IIACRIWERY for ST A VB 
Heading. Shingle and H .. ndle., Cabinet Maker's Machin· 
e!'Y, Bane� 

Gange Lathe. DnrKee's  Automatic Saw Mill 
U:V:;��: �rli �rlfO r.:::M'e:��:!��

l1
*� 

neerlng M .. cblne •• C .. ble Sheave8 for transmlttlg 
Power A ' e  tc. T. R. BA Y " VAlL. Lockport,N.Y.  

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-Bnerk'. Watchman'. 

m. Detee.tor. c .. pable of accurately contro111ng the 
motion of .. watchman or patrollll8ll at the dI1Ierent ala­
tion. of hi. beat. Send for clrcul .. r. 
, E BUBRK, P. O. BOl[ 070 .. B08to ... Ma ... N. B.-The snit 8pfnst Imhaeuser d5 Co .• of N'ew York, 
:::e %��:�n\':n:,nlce�":�n�:¥:i.l��:�· & �

C
::r

d
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lng, contrary to the order Of the (lourt . .. ad especially the 
clock with .. .  erles of ,prlngo In tile eover. and marked 
Pat'4 9.c!-'��_·,!4. 1'oraon. usln.l! these, or any otbe! 
clOCka lllIrIlIIlUllI' 011 my Patent. wll1 he dealt witll acoo' 
1fn .. tn l_ • .  

PERFECT 
NEWSPAPER FILE. 

--:0 :--
Tbe Koch Patent File. fer pre.ervlng new.papers. 
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RIOAN and SOIBNTIFIO AMBRICA.N SUPPLBMENT can be 
.';lPlled for tbe low price of ,I 50 bY' mall. or ,1 . 25 at tbe 
? sg�E

o
Mf��d'

a
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s :k!����V��; 
every one who wishes to preserve tlie paper. 

Address X U N N  & C O . ,  
Publishers " SCIENTIFIC AMERICAN." $42 A WEEK.-Agents w .. nted everywhere . Bu­

.Ines. permanent . ..  nd Ilrst-Cl.... For furtber 
particulars. address 

_____ J. KENNEDY .. CO . •  Rlcbmond. Ind. 
KlltabUlbed i n  I SS .. 

L O V E J O Y , S O N  & C O . ,  
ELECTROTYPERS and STEREOTYPERS, 13 Vandewater Street, New York. -- .  

AGENTS-
W A N T E D  

the prlnc\. 
cltle. , .  to 
�:1a��� 

© 1876 SCIENTIFIC AMERICAN, INC.



JANUARY 2 2 ,  I 8'j 6.) 

THE B A STEr M AGNETIC ENGINE AND 
BATTERY, for running Sewing Macblnes Den· 

tists' and Jewelers' Lathes, Printing Pressel, Pumps, 
Blowing Parlor and Church Oro:ans. or working any M ..... 
cblnery that cau be moved by Haud or Foot. SIMPLE­
DURABLE-ECONOMICAL. Local Ageuts "wanted in 
:d���.:?��t1;,nsi.:'n";n�ilE F���¥EwaksA��ITl'b

e ti�: 
OTNR CO - ' 1 1N4ll.et-t:.1)llt Qt".!}"f".t. PhlhHtf':ln:tlia .•• Pa . 

Gardiner's Pat, Centring & Squaring Attachment 
FOR 

LATlI E8. 

R. E. STATE &: co., Springfield, Ohio. 
PUNCHING Fo-tbeBe.t and Ch-eap;. 

AND eat addre •• THE ST ILES 
DROP PRESSES 

& PARKER PRESS CO. ,  
• MIDDLBTOWN,' COliN. 

READER, 
Now, Mhile you think ({ ii, 

subscribe for THE ILLUSTRA.TED WEEKLY (costs 

����: lo�
a
t� ���U;�d;;!S�l�; !!a;: :r ):�liY�; \3 

It is  11 m:>st interesting' paper­
pure, instructivo and amusing portraying with pen 
and pencil current eVl.!nt9 ; 'historical. liollsehold, 
and useful subjects ; fun and fiction. Larger than 
N. Y. Leuger, b ut In charaetor simUar to Tho LondoD 
Illustrateu � cws-goin� aliko to all sects Bnd parties. 

For Ulio i t  WJIl u e  1 \  grand illustrated 
history (and the best) of tho Centemlifll year. James 
Parton, Chief Editor. A host of th" best contributors. 

An Hlustrated supplement extra. every week. Ev· 
erv subscriher i3 preMented with a. choic� Of the three 

}tne,'t and larqext oil chro/n(),y eyer l'rod uced. viz : H Beatrice," 

������n�r, ��i�?)dol�
T
�rSh�n���r:n'� �����i�p,o (�� 

RAiiS���ia�;
c�Dl�:�e��ls�O���:���t: 

f:�� ��l;t'k�:���;!�d: 
In a Slllgie year, this paper lw s attameu 

the largeRt drculation eave ODe among the Illustrated jour­
nals of this country-best proof ot its merit. 

U THE ILLUSTRAtED WEEKLY, of New York, Is certainly 
giving its subscribers a wonderful amount ot good picture. 
for their subscription."-The Advance, Ohfcago. 

H If thore is ono vaper that we can enjoy rea�lng 
from end to end, that paper 115 THE ILLUSTR.J,.TED 
WEEKLY."-The Capital, Detroit. uThe inducements 
otTereu are fully carried out. "-TM lruUpenMnt, N. Y. 

AG E NTS :c
J�;

l
lJu�:��f��r'�o�t�� 

This combina.tion sells itself. 
::�iC!�::�:ref�� a�

e
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mens · and liberal terms, or better yet, to save tfme, 
Bend 11.<>0. (C. O. D • •  3.(0) for a complete outfit, ana 
make a hundred doll a n whUe you would other· 
wise be waitinl;. You are !!Iuro to take bold any· 
how. MoneJ/ 7"�nded V not ptrfectlJ/ Itatl.t/ted. 
Bra.nch houses for convemence of agents at B� 
ton, Chicago and Atlanta, Ga. For sub-
8criptions, outfits or circulars, .AddreS8 
CRAS. CLUCAS '" CO., 
Publisl'lers ILLUSTRA.TED WKI';KLY, " Tlrov Rt... N. V. 

WITHERBY, RUGG & RICHARDSON, Man­
ufacturer. Of Woodworth Planing Tongueln'l" 

and GrOOVing Machines, Daniel'S Planer� Rlchard.on 
r,."i�

n
:nf"&:s:� 

T
�':.��I���

h
:.nn

e
J'w�gd_W�fktnM0'l\�: 

chlnery generally, 26 Salisbury Stre�� Worce.ter,'}.,:a ••. 
<Sbop formerly occupied by R. BALL & CO.) 

L. B. WITHBBBY. Q .  3 .  Ruse. 8 .  Xe BIOlU.BDIOB'. I1111111�..J WR�RUO�HT 
BEAMS & GIRDERS 

THE UNION IRON MILLS, Pittsburgh, Pa.­
The attention of En[rlneers and Architect. I. called 

to our improved Wrought-Iron Beams and Girders (pat­
ented) , In wblch tbe con-pound weld. between tbe .tem 
and nanges, wblch have proved so objectionable In the old 
mode of manutacturing,are entirely avoided. We are pre­
pared to furnlsb all sizes at term. a. favorab)e as can be 
g������ �:�lli���� cF,;��J;I�'i:'��ri'iJlf����f.t;,��g;��� 

S C I E N C E  R E G U Rn 
Pc:»:r 1S?S. 

---0---
SCIENCE RECORD Is 

a splendid book of 600 
pages, published an­
nually, about the 15th 
of January. mustra­
ted with many engra­
vings_ Price $2.50. 

Tmc Volume for 1876 
wllJ be publl.hed about 
January 15tb. It. con. 
tent. will embrace the 
mo.t Interesting Facts 
and Discoverle. In tbe 
varlou. Art. and Bel­
ence. that bave trans-
�l;�

d 
y��n(M?M�

c
:;; one view the General 

,uo ,:.J".u" uov"nmou,. : 
Progre.. of the World 

CHEMISTRY AND METALLURGY, 
MECHANICS AND ENGINEERING, 
E�E(!lTRICITY, LIGHT

S 
HEAT, SOUND, 

fiO¥!�'fL2�fi 'JJIRE.rPC Ul-FJ' R�RTS, 

�%�liuXtYl':6uSEHOLD ECONOMY, 
t1N���i lftffi8tt ��DR���£J�\!': HYGIENE, 

�:���h<}GY, TERRESTRIAL PHYSICS, 
GEOLOGY AND MINERALOGY, 
ASTRONOMY, 
BIOGRAPHY AND NECROLOGY. 
Every person who desire. to be well Informed conCern. 

ng tbe Progres. of tile Art. and Science • •  hould have a 
copy of SOIENO)!: REooBn for 1876. It w1\l be a mo.t In. 
tere.tlng aDd Valuable Book, and .hould have a place in 
every Household and Library. 

600 page. Octavo. Hand.omely Bound " Many Engrav 
lngs . Prlce $2.50. Sent, post· paid , on receipt of price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 for the 
five volum'lB, lR72, lJl73, 1874, 1875, and 1876. 

MUNN & CO., PuBLISHERS, 
87 Park Row, 

!\Tew York city. 

C L A R K  &, C O M P A N Y ' S  
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 
�fo8� ,r::�!�o��

d �.��t: �����Io��e���.\�
r 
�aif�\.��'·'I::'�:.¥�u!b:��I�

E ,fo�.P. :Jt!��t� 
Store Front., Private \ou.e., oflfcee, andScbool Partition •. Clara' • •  butter. are .elf·actlng, reqnlre no machlner} 
or balance Welght.1 and cannot get out of order. Tbey are hand.ome In appearance, �nd are the be.t and cheapest 
sbntter. ln the wor d. Are lltted to the new TribuM Bundln!., Delaware and Hudson Canal Bulldln� Manhattan 
�:J

I:;�e'nt���� 6'i��IJe:.l1����ihlr:C't: �fe�{;e 
f��r��� In any use In every principal city throug out Europe, 

A.GENTS W A.NTED. JAMES �nd'!lt��.fo'n�;����I��n!.
e���t:. �6\:O':r��?��'. , &c. 

The TOLL"GATEI fri2e�o�:���rrAec���� lInd l Addre •• with .tamp, E. C. ABBEY, Butralo ,  S Y. 
Brainard Milline- Machines :�d·!i�::. A new Uni�er.a/ Milling '!;Iacblne for $200. Also Brown'S P
B
at. SCREW MACHINEsband our new Brainard STEEL �R�I� B. M. M. C . , 181 Milk St • •  Boston. Mas •• opml- " an<t"Morphlno hobll aboolulel,. an4 speedily cured. Painless :  nO&bUcl�{. 

t�� �'W!'hir;;����Ch��ill: 
WILLIAM HENRY KING-ALBUMEN MANUF AC· 

TURER, 78 & 80 St. Andrew Street, Llverpool,Eng. 

Planing " Matching. 
Moulding, Re. sawlng and Tenoning Machine.. Berol Saws and General Wood· Working Machlne'7. JOHN B. SCHENCK'S SONS 5 Matteawan N .  Y. Send for catalogue . ( 118 Llberty St. ,N. Y.clty, 

P A T E lfT 
Planing and Matching 
and Molding Macblne., Gray and Wood'. Planers, Self. Oiling Saw Arbors, and other wood· working macblnery. S A.WOOD'S MACHINE CO. , 5 91 Liberty St. , N. Y .  

Send for CIrculars, e tc .  ( 67 Sudbury St. ,  Bo.ton. $10 t $500INVESTJeD In Wall Street o often lead. to fortune. A 
72 rage book, explaining 

everything, and c
E

y of the Wal Street Review. 
SENT FR E JOHN HICKLING & Co . , Banken 
_________ ,_an_d_B_ro_k_e_r_.:

, 72 Broadway,N.Y . 
TUE 

Bi[eloi En[ine, 
Tbe Cbeapest and Best Portable Engine oltered to the Public. 
Price, 4 Horse Power . . . . . . . .  $SOO : :  � : : : : . . . . . . . .  400 

. ,  8 I .  
• • • • • • • •  475 

. .  � . . .  " . . . .  540 
II }� :: : : : : : : : : � 

T H E  I M P R O V E D  

NIAGARA S T E A M P U M P ,  

W 
93 1o V'l  PMrI SI . ,  Brook/lin, N. Y. 

irnbb��cr&· 'A.T{e;� 
Sou MANUP.A.OTUBBB8, 

ENGINES AND BoILERS, 
Pulle1f6,8hoJting and Hanger8 

a Specialty, 

The Myers Portable EUlI'lue,i. 5, 6, 8 h.p. Some" 
thing new. Best for price .  Circulars. 

lfgNi-o�tNioil&�MACHINER Y. 
CHAS. PLACE, 108 Reade Street, New York. erA THIS MOUS'fACHF. produced by the use of DYKES BEARD F:LlXIR without injury. or wlll • ',\� . .  , : forfeit 1100. Sa.fe aDd sure. With ful l  direct'ns 

, postpald, 25o. A. L .  SMITH &: Co. , Ag'ls, Pala­
tine III. N. B. For R. H��AVY G ROWTH use 
this preparation. Mention this paper. 

An Unprecedented Success. 

THOUSANDS ALREADY SOLI). 

Wrinklos and RociDOS 
Pronounced, by the be.t Se1entlllc and Mechanical Au­
thorities, the most valuable Handbook ever compiled for 
Engineers and Mechanic. of every clas • .  

Contains the OBE .. )( o f  the Practical Mechani.m Serle. 
by Joshua Rose , which ha. appeared during tbe pa.t 
year In the SCIBNTIFIC AlIJlBICAN-U.eful new papera 
on mechanlr,al operations by dlstlngul.bed experts-Hun­
dred. of knotty point. In Mechanics and EngineerIng 
fully explained In term. that every one can under.tand. 
No blgh mathematic. or Intricate formul..,. Recipes of PrIce of Stationary Engines :  all kind. for Industrial proces.e., for cements , for mak-

: H?r·e p,!�er: : : :
" " : : : : : :

'f� ng simple Instrnment •• etc. Hint. for farmers and for 
7 to 8){ Hor.e Power 225 housekeeper. . The wbole I. a collection of tbe very 
12 to iii " . .  : : : : : : : :  800 be.t practical hlnb and suggestions wblch, for several 
.:d

e�:�tl��
I
.U.trated CIreuiar years, bave been Sent to tbe SOIENTIFIC AlIJlBICAN by 

It. correspondents and contrlbutoro, togetber wltb an 
H. �e!!li:�

e
«!�o�u

.
CO., Immen.e varlety of new material. 

Ill"" Price ,1.!50, post paid. Handsomely bound ; 250 
P A TKN T SCROLL SA WS. pages. Large pocket-book .lze .  
Our specialty I s  Scroll and Band Saw.. OverSOO Ma. Wrinkle. and RecIpes and Sclentllle American for one 

chine. In use . SUPERIOR TO ALL AND LESS PRICE. year '1.20. 
C
OR

8��fn�� cfe�t:ltv��ClnClmtl, O. Addre •• 
P. O. Box 772. .P I K II T O O L S  

For Machlnl.t., Jeweler., Engravero. Watchmaker • •  Amateur., and other!. Al.o, a llne a.sortment of File 
&:�"J:�e���:11jg�� •

• , at FRASSE ,.  CO. 'S, 62 Cbat-

INDIA RUBBER, For Inventon and the Trade made Into an), pattern S '  .hortnOtlMtbY F .  H. HOLTeN', 45 Gold St. , New York E.tabllshed n 1860. " 

P.ABI'S DamasC118 Spring Steel Self-Adjusting ���_".'!"�!'II"!"!'IIIIII!"'!'IIIIII!I!"'IIIIiIII .. Bracket and Fret 
"I Sweep , 8 10 12 I4 16 In. Saw. 

PrIce, Sl.2.' 1.50 1.75 2.00 2.25 P fi & PI J WIlh each frame is mc\uoed 12 ro t easare 
lnimitl1ble and original fret or A WORKSHOP 

"'!1i\"'
roiil.I ... piia.ttiieiirniiiiis';.;8.biira.c.kii'e.t.sR ••• ,v, COM!' LETE 

-.; l" O R  - - � 1  25 
blades, 1 sheet Impression paper, I iJrad aWl,with 
fnll Instructions. By nIl\i1, prepaid, on receipt " of prJCe named. 100 scrollwork l ieslgns free, on 
receipt of stamp. GEO. PARR, Buffalo, N. "Yo 

RICHARDSON, MERIAM & CO., 
Manuforturers of tbe late.t ""proved Patent Daniel.' and Woodwortb Planing Machine., Matching Safh and Molding, Tenoning, Mortising, Boring. Shaping, Vertl· cal and Circular Re-.awlng Machine., Saw Mm. Saw Arbors, Scroll Saw. Railway, Cut-Olt, and Rip.saw Machine •• Spoke and Wood Turning Lathes. and varlon. otber kind. of Wood· working Machinery. Catalogue. and price lists .ent on application. Manufactory. Wor. cester, Ma ••. Warehou.e. 107 Liberty Street New York. 

SH
M
I 

achl.Jt.:1,1'.1 of !!nproved Stylet! for maklnlL_ 
N GL�S, H.tiADING AND STAV •• Bole maken of the well known IIfPBOVJlD LAW'. PATENT SHINGLJI A.lID HJlADIlI[G SAWIFG MAOlIINE. For cltcn. lar., addres. TREVOR & CO . •  Lockport. N.Y. $�'*J A WEEK to All'enta, Old & Young Male & Fe­

, , male,ln their locality. Term. & OUTFIT FREE. 
Addre •• P. O. VICKERY & CO .. Augu.ta, Me. 

OTIS' BAnTY IlOIITlJle 
MadttDery. 

0'I'I8, BROS. .. Uf' .. 
1!i'0. M8 BROADWAY. NEW YORK.. 

.I· " '\.. �' E l\i ' r CO L D R O L L E D 
. S HAF TING . 
Tbe fact that thl • •  haftlng ba. 75 per cent greater 

�il'Iee���:r.�:::Je�
n
A·�nd':,��l:d'�Ut'h"e �oft��;'!��I�!'r. We are also the sole manufacturers of the CIILEBBATIID 

COLLINS' PAT. COUPLIlf6, and turnlsh PuJleYd,Hangerl, 
:��itC':.;I��e�ost approved Jc\��8 &PI£'l"J�iI����� on 

Try Street, 2nd and Srd Avenue., Pittsburgh, Pa. 
190 S. Canal Street, Chicago, III . � Stock. of tbl. Shafting In .tore and for MIa by 

�M��JrA8t�
A
cJ': ,1Ir��ri:����'s¥.��:Y .  

PIERCE & WHALING. MilwaUkee, WI. 

� Send for Pampblet and Sample of work. 
Improved Solid Steel CUtter. for 

��d�I��
. 

�:de�ar��l w���� by the B. C. MACHINERY CO.t 
Battle Creek, Mic .. 

Amateur Workers in 
rAXOY WOODS 

W'U�S���K�i:t r��Y \���i!�W�?!.fs�W. ,,��c�Aa�� 
upward Ca.b to accompany orders. Ro.ewood. Satin· 
wood, Holly, Walnut, Mabogany, Ebony, Red and White 
Cedar, Bird's-eye Maple, &c. 

Geo. W. Read & Co., 
1 86  t o  �oo Lewis St. , foot o f  3tb & 8th S t  • .  ,E .R"N. Y .  

IT Orders by  man wUl have prompt and careful atten­
Ion. Inclose stamp for Catalogue and Prlce·Li.t. 

$�50 A MONTH-.Agents .... anted every_ Where. Business honorable and firlt class. PartiCUlars sent f."ee. Addresl J. WORTH & CO. ,  St. Louls,Mo. 

E A G L E  FOOT L A T H E S ,  

C
Wlth Scroll and C1reuIar Saw Attach· ments, Slide Re!,tJ Tool., &Cw. al.o Bmall Engine Lathes, Metal Hand rlSDen &0 Neate.t de.lgn., onperlor 1In1sh. "i.:::. PrIce.. OUr new Catalogue deacrt1i", • the.e And every tool nece.oaryfor theAln &taur or ArtIMn. Bend for It. 

WM. L. CHA8E & CO •• 1\1 II WI Uberty St .. :New YOrk. 

6 1  
rUB 

TRADI IBGINI. 
-0-

Nolsele •• In operatton-Perfee' 
In workman.hlj>-aII light plll'tl 
of Cast Steel. 

Every Engine indicated, and 
valVe corrected to ldve the high. est attainable results • 

• e:4g.t,i�le 8U���e ty" 'tl:� 
market. 
Bend for PrIce LI.t and CIr· 

cular. 
HERRMAN & HImCHBL­

RODI' M're. CO. , 
Dayton. ObIO� 

FOB�T POW�Rc�Vr1?lJ�� ��3���F§t;�:�;J;.�: 
With Di88ton' " 

!;aw8. 

r:.::I�. bfJ�
r
8D�� 

MITRE BOX CO . ,  
�H1lers Fall ••  Mass. 

ar Send for Clr· 
cular. 

$12 a day at home. Agent. wanted. Outfit and 
terms free. TRUE & CO . .  Augusta, Maine . 

CELEBRATED FOOT LATHES, 
Foot Power Back� gearpd Screw 

Lathes, Small Hand and Power Plan· 
ers for Metal � Small Gea·r Cutters, 
�1��t�"c";�II

B
��:'�CI?��t· !g� I;,��v":: 

Foot Circular Saws. Just the 
thing for amateurs and artl sans, Selling everywhere. Send for 
IIW�tfr�A'i,��o&,

etaconia, N. H .  

Our Boi er ana Pipe Covering -
Save 25 PER CENT. 

in FUEL. 
ASBESTOS FELTING COMPANY, 

816-822 FBONT ST. ,  New York. 

p
A
��:ur..R�r��\� ¥fI��ll1

C
x¥8��<&\����!: 

natl, O. Send for Clrcnlar • .  

MAOHINERY. 
[RON " WOOD WORKING MACHINE:& Y 

OF EVJlRY DESCRIPTION. 

Cold Rolled Shafting. 
h.1lANs!��r �J':Jlba��.}!.,��:,r-�e, 

G E O R G E  P L A C E ,  
121 Ch8mban " 1111 Reade 8ta. 111. Y. OI� , 

Munn & CO'S. P atent Offices. 
IIstabllshed 1846 . 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY-NINE YEARS' EXPERIENCE, 

MORE PA.TENTS have been secured through 
this agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants 8 corps of the most ex­
perienced men as examiners, specillcation writers, and 
draftsmen that can be found, many of whom have been se­
lected from the ranks of the Patent Office. 

S IXTY THO [TSA.ND Inventors have availed 
themselv.s of MUDD &; Co.'. services In examIning their In· 
ventlons, and procuring their patonts. 

MUNN & CO., in connection with the publication of the 
SCIENTIFIC AMERICAN, continue to examine inventtoDB 
confer with inventors, prspare drawings, specifications, and 
assignments,attend to filing applications in the Patent Ofllc., 
paying the government fees, and watch each case step by 
step while pending before the examiner. This Is done 
through their branch office, corner F and 7th streets, Wash­
ington. They also prepare and file caveats, procure deslgu 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the Inventor or other attorneys), procure copy· 
rights, attend to Interferences, give written opinions on 
matters of Infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent bu.lne •• both in thl. 
and in foreign countries. 

A special notiee Is made in the SCIENTIFIC AMERICAN of  
a ll  Inventions patented througb this Agency, with the name 
and residence of tbe patentee. Patents are often sold, in 
port or whole, to persons attracted to the Invention by such 
notice. 

Patents obtained in Canada, England, Fr8JJCe, Belgium, 
Germany, Russia, Prussia, SpaIn, Portural, the British 
Colonies, aud all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertainIng specially to foreign patents, whIch 
.tates the cost, time granted, and the requirements for each 
country 

CopleB of Patent •• 
Persons desiring o.ny patent lasned from 1886 to Novem 

ber 26, 1867, can be .upplled with officia eoples at a rea­
sonable coot, the priee depending upon the anent of draw­
ng. and length of .peciIlcation •• 
Any patent Is.ued .inee November 21, 1867, at which 

tune the Patent Office commenced printing the drawing. 
and specl1lcatlons, may be had by remitting to this office ,1 . 

A copy of the claim. of any patent 188ned slnee 1886 wi) I 
be furnished for ,I . 

When ordering copies, pI...... to remit for the same &8 
above, and .tats name of patentee, tltio of invention, and 
date 01 patent. 

A pamphlet containing the aws and full directions for 
obtaining United States patents sent free. A handso'11ely 
bound Reference Book, gilt edges, contsins 140 pages ond 
many engraving. and tables Important to every pawntee 
and mechanic, and Is a useful handbook of reference for ev. 
erybody. Price 25 eenta, maned free. Address 

M U N N  &; CO. , 
Publisher. SCIENTIFIC AMERICAN, 

S'7 Park Row, N. y, 
BBANCH OFFIc_C!>I'Il�r F "Pel 7&11 " ree'. 

Washln&'ton, D. C, 

© 1876 SCIENTIFIC AMERICAN, INC.



Ba�k Pal[e • • • • • 81 .00 a line. 
In.ide Page • • • • • '15 cen'. a line. 
Enuravi?1{J8 may hood advert18ements at the sam£ rate 

per line, by 11tIla.mrem£nt, as the letter press. Ad· 

verti8em£nts must be received at publication oJllce as 
early as Friday morning to appear in next issUe. 
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000 A Grand Investment 000 
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Splendid Returns, 000 
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000 000 

000 City . . . .  Village . . . . Country. 000 
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000000000000000000000000000000000000000000 
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000 

READER, have you .ecured for Youraelf 
000 

000 and Family, for 187'6, the moat Practical, the 000 
000 mOBt Useful, the moat Beautiful, and yet the 000 
000 Cheape8t Journal In Amerlca?-If .ot,you 000 
000 000 
000 will certainly find that J ournal ln the American 000 
000 AllrlcuUurlat, whIch lo.ue. It. 3�th Annual 000 
000 Volume durIng the CentennIal Year. The 000 
000 000 
000 firat number I. now ready for 200,000 old read· 000 
000 ers , and 500,000 new ones. who ought to have 000 
000 It, and will have It, If they learn It. real value . 000 
000 000 
000 44 double (or quarto) pageR In every num. 000 
000 000 
000 ber, beautifully printed on fine paper. 000 
000 000 
000 4� to 60 EnKravinKII, beautiful, plea.lng, 

000 
000 and Instructive, in everv number. 000 
000 000 
000 A Great Variety of Practical, Reliable, In- 000 
000 struct/ve Reading In every number, usiful t, 000 
000 000 
000 every MAN, WOMAN. and CHILD, In 000 
000 CI'ry, VILL &GE, and COUNTRY. 000 

000 000 

000 HOM KS ForThe PEOPLE.-Everynum. 000 

000 berof tbeAmerlcanAgricuUuris/glveo engraved 000 
000 000 

000 House Plans,commoD-sense onel,wit.h all mate· 
000 

000 rlala requlr.u. and tbe cosl In detail. Everllbodll 000 

000 wants a House,or to Improve one . The.e artlcleo 000 

000 000 

000 give a world of u.�ul, 1Jraclical lnformatlon . 
000 

000 . 000 
000 HOUSEKEEPERS will find In every 

000 
000 number much to aid and reUeve them In their 000 
000 Workand Care-not fancy notlon.,but really 000 
000 

. 
000 

000 usef,,1 hlntH, ougge.tlono. and Information. 
000 

000 000 
000 CH ILDREl'I of all ages will find lu every 

000 
000 uumber much to Interest and In81ruct them. 000 
000 000 

000 A CALENDAR of WORK to be done, with 000 

000 useful hints thereon,tn the Hou8e,in the Garden, 000 
000 000 
000 Orchard, Dairll, and on the Farm, given in 

000 

000 every llumber, ls alone worth the whole cost . 000 

000 000 

000 HUMBUt,l EXPOSED.-No otberJournal 000 

000 In the world so con.tantlll,peroi81entlv, and ful- 000 

000 000 

000 111 eXDoae. the tricks , schemes and wiles of the 
000 

000 owlndler. that prey upon every community and 000 

000 every Individual. Theae exposures alone save It. 000 

000 000 

000 
reader. mlllious of dollaro, aud will .ave ever� 

000 

000 Individual reader many tlmel the cost of the 000 

000 paper, in bad purchases and bad investments, 000 

000 000 

000 
If not In avoIding bare swindling. 

000 

000 000 

000 
The above are only a few of the good fealure8 

000 

000 of the Amerlc'lnAgrlcullurl8t,that for 34 year. 000 

000 have made It 00 acceptable and 10 uoeful to Ito 000 

000 great army of Bubscrtbera,who are 80 numerous 000 

000 000 

000 that the Publishers are able to supply the paper 000 

000 at a remarkabllllowprice. It combines Beanty 000 

000 and U8efulne88 to a wonderful degree. Tak- 000 

000 000 

000 Ing luto account Ito Beanty, Value,and Size. It Is 000 

ooe the Cheapest Journal in the World. 000 

000 Ever1lbodll wauts It, and should have It. The 000 

000 aoo 
000 Ceutennlal Volume (for all Of 1876) will far excel 000 

000 In vahie any previous volume . . . . . . .  TR Y IT. 000 

000 000 

000 Term8 I Only S1 .60 a year. 8enl p08t·pald " 000 

000 4 to 9 copies, Sl .S5 each ; 10 copies. S1 .SO each. 000 

000 000 

000 ORANGE JUDD COlUPAN Y,Publl.hero , 000 

000 
24� Broadway , New York. 

000 
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Th Eag! A il, B W- T. V. Carpenter, Advcrtlolng Agent. Addres. e e 
D

V . OX 'l'lS. New Vork c�ty:.,
.
=-=="':"C':- _______ _ 

N O Y E ' S  lYIUI l'undshlDgWorlm 
W A R R A N  T E D a n d  are the largest In the United States. They make Burr 

P ·  R d d I 0 C . P d 
MHlltoneo, Portable Milia, Smut Machlneo, Packero.'MIlI 

r i ce e u ce to ts. pe r  o u n • PICkS , Water Wheelo. PulleY'o and Gearlug. specially 
adapted to lIour milia. Seud for catalogue. 

JESSOP'S BEST TOOL CAST STEEL FACE AND HORN ON DEST J .  T. NOYE & SON Bulralo. N. Y. 
AMERICAN IRON. 

'rh�y ha.ve proved better than the Best English 
ESTABL ISHED 1 8 43.  Anvils. 

GENERAL AGENTS.-NEW Y ORK : J. Clark WU.on & Co. ; Ru.sell & Erwin M'f'g Co. , H. Durrle & Co. PHILADE LPHIA : Jame. C. Han� & co. BOSTON : Georg� H . Gray & Danforth . BALTIlIIOR .. : W .  H. Cole. CIN' CINNATI : Post & Co. CHICAG O :  S . Klmbark . LOUIBVILL> ; W. B .  Belknap & r:o .  

mOM PLANERS 
ENGINE LA THES4• DRIl LS, &c. Send for PrIce List. 

N KW HA VIliN MANUFACTURING CO., 
New Baven. CODD. 

� 
A t.:i  
.q P:  � �  
Eo! 

The Standard--Best Stock-Finest Finish. 
IIANU.r.&.OTUBlm ONLY BY 

D. AKTHUR BROWN &r: CO., PtRbervUle, N.H. 

W. b�DU YCRTNC·K-, -
lMPORTER, MANUFACTURER, AND DXALltB IN 

R a i l way,  M ac h i n i sts' a n d  E n­
g i n ee rs' S u p p l i es, 

50 AND 52 JOHN STREET, 
P. o. Rox 4101 NE IN · YORK. 

t,/-C£LS/IlIt "Low'" I+icod God BEBT." 

M
DO Your On Printingi $ 3 Pre .. for CArda, labels, envelo�, etc. 

Larger sizes for larger work. 
_ Bu�lne .. Men do their printing and advertts-)! . . ing, i&ve Q10ney and illcreU(' trade. Ple&lure and 

• g Profit in Amateur Prtntln.. The Girla or lo .... �... 
B

O"Sba.,"e .great fun and make money fut at b ....... ULLJ.'" " printing. Send two ltan;� for full cat&-

.Qe sse$IOgU� 1i£L8E'�''&; o'tl.� ��rl4e�ac<r::a. 
B U  I [O E R S Send for Catalogue of books. 

BICKNELL &CO.,27Warren.N.Y . 

R 0 G E R S '  TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO . .  

Madison, Ind . W- Send for boolr OD Boller Incm.tatlon. 
THE SOUTHER N ; STATES 

A G R I C U L T U R A L  A N D  I N D U S T R I A L  

EXPOSITION 
Will be Held on tbe  Patr Ground., a' 

NeW" Orlean.t COlDlDenclna- February 
26, 1 8 '16, aUd ConClnulnc Ten Day •• 

L.  N .  MARKS, PRESIDENT. 
SAMUEL MULLEN, GEN" .... L SUPIIRINTENDENT. 

Executive ComlDlUee. 
A. BALDWIN, Chalrmau ; 

JAMES 1. DAY, W. B. SCHMIDT. 
COLONEL J. D .  HILL, JOHN G. FLEMING. 

It Is the aim of the Board of CommissIoners to m8� e It 
�:l

h
��g���J�F����.:'u��e�

e
st.�s�

u
ii�if�.:',

n
,:t.,rb����i 

t1����:ir����d Wi�
l
e 
b
;e':r.'i!1 �r��'fJ'i

t
l�l�r"w�fi

r
�:,f,��: 

�h���fi,i:al
c
��P{:3::t�fi\ ��;�:ltf;:."r:�I���fs;!cra� 

premium. for strIctly Southern products. 
The MechanlcBI Department has been devl.ed with great care and on the mo.t exten.lve scale. The � 

mlum List will be readY' for distribution November 20th. 
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SAMUEL MULLEN. GEN'L SUP'T, 
.No. SO Camp St. ,  New Orleans. 

The NILES ENGINE. 
The LATES r and the BEST Engine , Independent from boUer on the same base . 2, 4 , 6, 8 and 10 Borse 

rh':,"'':;irk:�rranted the be.t Semi-Portable Englue In 
Send for Illnstrated Price List . 

Niles Tool Works, 
H a m i lto n ,  O h i o. 

V=I="'="'B=G-==-A�R� HOW-MADE IN ... " Q 10 HOURS irom Cider, Wine or Molas.es withont n8ing druK8. Address .. F .. L SAUE� Vinegar �a_ker. Springfield. Mass. 

Addre.s JOHloo A. rlOti.BLING 8 SUN tI, Mauufactur. ers, Trenton. N. J . ,  or 117 Liberty It . . New York. Wheels and Rope for conveying power Ion,. dlotance • .  Seud for Circular. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
w. B .  FRUKLIJ, V. Pres't. 1 .  I. ALLEI, PrBS'L 

J, B, PIERCE, 300'1. 
B .a. & 'j' .F V B D ,  O O N K .  

Sc h l e n ke r's Stat i o n a ry 
AND 

Revolving - Die Bolt Cutters, 
MANUFACTURED BY THE 

HOWARD IRON WORKS, 
BUFFALO, N. Y. 

rr Send for Circular . ..A1 

*5 a year by mail, post-paid. Send 10 cents for Specimen Copy. 
TO ILLUSTR A.TE AND DESCRI BE the many 5 .-Technoloa:y.-New and Useful IBVention 

Interesting themes and objects presented In the and DI.coverles relatlnf.:0 THE ARTS ; Improve· 
GREAT CENTENNIAL INTERNATIONAL ExPOSITION �:�

t
��uc�::'���'w.,� Pro�����f: �:: k��:�:�¥:: 

OF 1876, and also to meet the wants of that large provemeuto pertalnlug to TextUe Iudustry, Weav· · 
lng, Dyeing, Coloring, '\' ew Indu8trial Products, 

cl8B8 of readers wbo desire an Increased supply Animal. Vegetable. and Mlneral-wltb enKravlugs. 
of Sclentlftc IL forIDatlon, partlcularly of the 6.-Aa-rlculture, Botany, and Horticul. 
more Technical and iJetalied character, we shall tnre.-New and Usel'ul Iutormation In all branch .. 
Issue a SPECIAL PUBLICATION, entitled the SCI- of AKricnlture. Descrlp.tlon. of New Plante, Trees. 
ENTIFIC AMERlCAN SUPPLEMENT, to be Bhmos, and Flowero, New, Uoeful, and Intereot-
printed weekly durl"g the Centennial year of �ftt::��i"�:�on to Cultlvatlou. Propaptloll-

1876, and, perhaps, permanently thereafter. Each 'f .-Bural and Hon.ehold Economy.-
number will have sixteP.n large quarto pages, The Latest Information concerning Building Mate. 
Issued weekly, printed in the best style, uniform rials . New and Valuable Reclye., and a Kreat valle· 
with the SCI ENTIFIC AMERICAN, but sepa- ��I°..rU�nsl';.e���':."o��Ba��f�s�:tt�

n
eE::;'���� 

to 
Bu-

rately paged. 8.-Ma'erla Medica, Therapeutic., 
The SCIENTIFlC AM-ERIC � SUPPLEMENT, Hyglene.-Exhlbltlng the progresB .or Medical 

i"l addition to the special matter pertaining to the Science In varloua brancheo \ New Medicinal pre· 
International Exposition, will embrace a very f:�:!tY:::iu��:iu:f��:h App lancel , and much In· 

wide range of contents, covering the most recent 
and valuable papers by eminent writers in ALL 9.-Na'nra. HI.tory and Zoololl:y.-The 

Latest Investigations. Discoveries, and most Inter· 
estlng Informatlou In this department of Science . THE PRINCIPAL DEPA.RTMENTS 01' SCIENCE AND 

USEFUL KNOWLEDGE, 00 wit : 1 0  & I I .-Meteorolo&,y, Terre.trlal 
Ph yolc., Geoa:raphy.-Accounts or Intere.t· 
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Tn.-

1 .-CbelDt.try and MetaIlura;y.-Embra· 
ctng .New Chemical Discoveries, Improvements, 
and Proce8�e8. with engravings. New Processes 
of Working (ron, Steel , Leadj,copper Gold, SUver. 
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ravlngO of New U.-Geoloey and Mlneral0ll:y.-TheLateat· 

2.,-MeC'banlc. al. d Ena:lneerln&,.-The :�� ����!��e��':D?':�\?���� Investlgatlona 
latest and best papers upon Steam Englueerlng. I S.-A.tronomy .-Receut Interesting Discover. 
�g

l�';ffil E�����'f!�fil�i�J'.f';t�� �lhll
e�:ra�f:�; d In! I I b R 
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S .-Electrlclty, Ltght, Heat, Sound.- TERMS I-SelentiOe AlDerlcan Supple-
Latest Improvemeuts In Telegraphy Telegraph 0 t palA .k Euglneerlng/' Improvement. In Galvanlc Batteries, ment, ne year, poe .  u. ..... 00 ;  half yeer, 82.M 
�l����lgl�y
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Structure., wtth detallB and drawlugs. post· paid, S'l.OO. 

Address BUNN &: CO . •  Publishers. 37 Park Row. lIew York. 

TH E B E S T  I NJ ECTO R 
Por Leeo .. od'Ye and S&adonary BoDen. 

FRIEDMANN'S PATBIfT. 
Ch"er 13,000 Ifow In Un Here an. t. Eare" 

Throwl more and hotter water. wttll leas steam. thaa 
any othera. It has two Waterways, hed NOZZles. and ao 
movable parta to get out of order 

NATHAIf &It DREYFU� 80le ManufactureroL 108 Liber&y St.. Ifew Yor ... ... !lend for Cataielf1le, 

,PURE EMERY, guaranteed eqnal to any lu the market at prices lower thau auy otherfirot cla.s emery. 

Portland OemeDt. From the belt Lo"11'k�':f:�;. ClI�O�t��* �l. A Practical Treattae on Cement fum/lbed for � cents .  

H. W. JO H N S' Patent 

ASBESTOS 
BOILE R AND STEA.M PIPE 

Cc>'Veri:n.gs 
l7'(Tse only the genulne . ...!lI 

I7'lnfrlngera will be pro.ecuted . ...a 
H. W. JOHNS. 87 Baiden Lane, N.Y . • 

Patentee aud Mauufacturer of ASBESTOS ROOFING ­
SHEATHING-PAI.N T8-STEAM PACKING, &c. 

TIl. NATIONAL 

Steel Tube CleaDer. 

AdOPted by U . 8.  Navy .  Foroale by 
Clrcalar. 
NON·COI{BUSTTBLE STEAl{ BOILER &r: PIPE COVEB.IITG 

The Bost Popular Scienti1ic Paper in 
the World. 

THIRTY-FIRsT YEAR. 

Only ta� a year Including Postage. 

W'Send 10 cent/! for Specimen oopy. 
THE SCIENTIFIC AMERICAN, now in its 3lat 

year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol­
ume commenoed January 1, 1876. PubllBhed week­
ly. Now Is the time to lIUbscribe and to form 
clubs. 

THE CONTENTS 01' THE BCIENTlFICAMERICAN 
embrace the latest and most Interesting Informa· 
tion pertaining to the IndustrlaJ, Mechanical, and 
Scientific progress of the world ; Descriptions, 
with beautiful Engravings, of N ew Inventions, 
New Implements, New Prooesses, and Improved 
In1ustrles of all kinds ; Useful Notes, Recipes, 
Suggestions and Advice, by Practical Writers, for 
Workingmen and Employers, in all the various 
arts. 

EVERY NUMBER contains sixteen large quarto 
pages, elegantlypriBted and Illustrated witl:l many 
engravings. The year's Issue oontalns 832 large 
pages, equal to loo.r thomand book pages, at a coat, 
Inoluding postage, of only ta� a year to the sub­
scriber. 

Eaglneers, Mechanics, Telegraphers, Inventors. 
Manufacturers, Chemists, Photographers, Physi­
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will find the SCIENTIFIC 
AMERICAN most useful and valuable. Its pagep 
teem with Interesting subjects for thought, study, 
and conversation. and are an unfailing source of 
new and instructive information. As an Instruc­
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It Is promotive of knowledge and 
progress In every community where It circulates, 
It should have a prominent place In every House­
hold, Readin&'-Room, and Library. 

W'Specimen. copIa limit, prepaid, on recmpt ('1 
10 cents. 
TERMS OF SUBSCRIPTIONS.-POSTAGE 

PAID BY UI!!. 
One copy Scientific American, one year . . . . 13.20 
One copy Solentific American, six months . . 1 .60 
One copy Sclenti1lc Amerlcan,tbree months 1.60 
One copy Sclentlftc American and one copy 

Sclentiftc American Supplement, both 
·for one year, post-paid . . . . . . . . . . . , . . . .  7.00 

One copy Scientific American, one year, 
and one copy Science Record. . .  . . . .  . . . .  5.20 

pr We make a liberal disco Lint and give advan­
tageous premiums to those who form Clubs or 
procure Subscriptions. A beautifully tllumlnated 
Subscription LIst, also Prospectus and Rates, sent 
free. Address 

MUNN & CO. 
... PARK BOW, NEW TORK . "I�HB .. Sclenti1lc American ' II printed with 

CRAB. ENEU JOHNSON & CO. '8 INK. Tentlt and 
Lomhar4 8t1. PhIladeiPIUa and lit &old 15 . . lil ew York . 

© 1876 SCIENTIFIC AMERICAN, INC.




