
A WEEKLY JOURNAL OF PRACTICAL INFOR�iATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. XXXVII.--No. II'J [NEW SERIES.] 

IlHproved Kallw-ay Journal Boxes Wanted. 

The present method of applying oil to the axles of railway 
cars is to take a quantity of fibrous material like waste or 
rags and saturate it with the lubricating material, and stuff 
the space in the box underneath the axle full of this satur
ated material, so that it is in contact with the journal. At 
the back of the box there is a more or less ineffectual at
tempt at making a tight joint to prevent oil from leaking out 
and dust from getting into the box. That these attempts 
are ineffectual is shown by the condition of the wheels, 
which in most cases are covered with grease. There must 
be great uncertainty about the packing waste being in con
tact with the journal after the box has run a long distance 
and the contents of the box have been subjected to the con
solidating effccts of the jar and concussions of the road. 
This is, perhaps, the best "'Practicable means of effecting 
this purpose ; but it must be admitted that it is a very rude 
contrivance for doing it. 

Our object in calling attention to the defects in the means 
employed and the methods adopted for lubricating cars is to 
account for the constant and almost universal annoyance 
from hot boxes. A record kept on one line showed that in 
one month there were 3,034 hot boxes. We take the forego
ing from the Rail!road Gazette. It is indicative of the great 
demand there is at 
the present time for 
improvements i n 
r a i I w a y journal 
boxes. The aggre
gate length of 
American railway 
lines is now about 
e i g h t Y thousand 
miles. The con
sumption of oil, 
grease, and waste 
for lubricating car 
wheels is enormous; 
and the delays, acci
dents. and damages 
from hot boxes very 
great. !t does seem 
as if some ingenious 
mind could invent 
a simple improve
ment that would 
obviate all t h e  s e 
evils. On this head 
ou r cotemporary 
makes the following 
suggestions: 
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such bearings. Brass comp ounded in various ways, phos
phor-bronze, Babbitt metal, lead, etc. , .all have their advo
cates. The manufacturer will tell you that, if railroad com
panies were only willing to pay a fair price for good bear
ings, there would be very much less difficulty with lubrica
tion. Now, undoubtedly the material which forms the 
bearing is a very important element, but it is obvious that, 
as the journal rubs against the bearing, the quality of the 
former is just as important a factor in the question of fric 
tion as that of the bearing is. 

441'" 
IMPROVED METHOD OF COMPRESSING COTTON. 

Since the close of the late civil war, much attention has 
been given to the problem of putting the cotton crop of 
America into such shape as to give vessels and rail lines the 
greatest possible revenue from its carriage. 

To a great extent this has been brought about by the fact 
that since the above period railroads have been active com
petitors for this business. Prior to the war no cotton was 
carried by rail from the South direct to spinners, Northern 
markets, or for export ; while to-day it forms a very impor
tant element in the business of our great trunk lines. Not 
only is cotton now carried overland direct to our American 
mills, but in all important centers bills of lading are given by 

[$3.20 per AnnulH. 
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the rail lines to all points in Europe, and the exchange is 
sold against these bills to local banks at these points. Mem
phis, Nashville, St. Louis, Montgomery, Selma, and other 
CIties afford buyers and shippers export facilities to-day equal 
to New Orleans or Savannah. For the crop year just clos
ing it is no exaggeration to say that the trunk lines of the 
North have carried 1,000,000 bales. . This revolution has 
been brought about by the compress. 

In 1865. a car load of compressed cotton consisted of 30 
to 35 bales. To-day, from 40 to 45 bales, weighing 20,000 
lbs. is the standard. Low rates and the most rigid economy 
are now compelling an advance in the last named tonnage. 
Cars capable of carrying 25, 000 to 30,000 lbs. are replacing 
the old standard of 20, 000 lbs. Improved road beds and 
bridges are making these loads safe and economical to move. 
And now the rail lines are demanding heavier loads. 

The object of the invention herewith illustrated is to ac
complish this point. Band stretchers,

' 
pulleys and tighten

ers, and devices of such nature usually require special fast
enings, thus compelling the .compress to throw out the 
buckles that come on the cotton and substitute others adap
ted to the tightening mechanism. This is expensive. The 
use of the stretcher involves cOItsiderable loss of time and 
may reduce the work of the compress from 70 to 35 bales an 

hour. 
�Ir.Burr's method, 

it is claimed, allows 
the employment of 
any fastening in 
use, and, instead of 
reducing the capaci
tyof the compress, 
increases it. The 
bed or saddle of the 
press and, B, the 
follower or bottom 
block, to which the 
platens are attached, 
are sh()wn in Fig. 
1. These platens 
have fixed ribs, A, 
Figs. 2 and 3, run
ning transversely 
across their faces. 
At B are blocks 
placed in the spaces 
between the ribs 
and having a thick
neSb equal to the 
height of the ribs 
and a length equal 
to the width of the 
bed. These blocks 
are provided with 
two or more guide 
rods, C, that pass 
through the plates, 
D, and are secured 
by the check nuts, 
as shown. These 
nuts, besides acting 
as guides, regulate 
the height to which 
the blocks, B, rise. 
Recesses are formed 
in the blocks, B, to 
receive springs of 
rubber, E. These 
springs surround 
the guide rods, and 
bear the blocks up
ward with such 
force that their com
bined action is more 
than sufficient to 
hold up the super
imposed bale. Twen
ty to thirty bands 
cut to proper length 
are fastened by 
twine into a snug 
bundle and the 
buckles fastened on 
the ends, as shown 
in Fig. 4. These 
bundles are laid up
[Continued on page 

"The lubrication 
of railroad cars is 
a much more com
plicated s u b j e c t 
than at first sight 
appears. Not only 
is it a question of 
the quality of the 
lubricants u s e  d, 
which is of itself 
still involved in 
much darkness, and 
the secrets of which 
will perhaps not be 
revealed excepting 
to the earnest inter· 
rogations of me 
chanical, chemical, 
a r; d microscopic 
science, but there 
are questions of ma
terial and propor
tions of the journal 
and journal bear
ing, and construc
tion of the oil-box 
itself. Let any one 
talk with a manu· 
facturer of journal 
bearings for cars, 
and he will learn 
that there is very 
great diversity of 
opinion with refer
ence to the mate" 
rial and methods of 
m a n u f a c tur e of BURR'S IMPROVED METHOD OF COMPRESSING COTTON.-Fig. 1. 162.J 
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AMERICAN FRUIT IN FOREIGN MARKETS. curative potions. If medicines are not dissolved in the di-

Hitherto, for the most part, the least profitable seasons for gestive fluids of the stomach and intestines they can never 
fruit-growers have been those of most abundant crops. Not be absorbed: if not absorbed they can never enter the circu
unfrequently the waste of fruit for lack of means for getting it lation and hence cannot produce the results intended. There 
to market, or to markets not already over-stocked, has are various diseases which affect these fluids. Thus, they 
amounted to millions of dollars' worth in a single season; a may be carried off by hoomorrhage and sweats,in some mala
recent and intelligent estimate puts the loss for such seasons dies the saliva may be withheld, in others the gastric juice 
as high as $15,000,000. becomes deprived of its solvent principles or may be arrested, 

NO. 87 PARK ROW, NEW YORK. Thanks, however, to the ingenuity of our inventors, Ameri- liver ailments may withhold the alkalIne bile, and so on ; so 
========================� can fruit-growers no longer need to see the best fruits of that the medicine, especially if solid,instead of producing the 

O. D. MUNN. A. E. BEACH. their labors, the most bountiful gifts of Nature, made prac· slightest good, acts merely as an irritant and foreign sub-
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tically valueless by local plethora, while half the world is long- stance, and occasions at best loss of valuable time. Dr. 

ing for a taste and willing to pay a good price for the unat- Comstock gives several striking instances of invalids re
tainable luxury. Rapid transit, refrigerating ships and cars, jecting medicines in an unaltered state, the drugs being in 
and other mcans of forwarding fresh fruits to great distanccs all instances given in the form of pills, and he calls especial 
have widened enormously the market for such products ; notice to the fact hitherto apparently overlooked that if, in a 
while contrivances for drying, preserving, canning, and so depraved state of digestion from disease, solid food cannot 
on have lately been so multiplied and improved as to make be digested for the nourishment of the patient, solid medi
it possible not only to prevent wholesale waste of fruit, but cines cannot be digested and appropriated to the cause of 
to secure for distant or future use the whole crop of the most disease. Dr. Comstock, we think, might have gone a step 
abundant years. As a natural consequence, fruit raising further and questioned how far all large doses are benefi
promises to furnish from year to year t\ wider and more reg- cial, or in other words how much of the dose does the work 
ular source of profit ; and every year's inventions will help to and how much is simply excess and consequently foreign 
make the industry more and more remunerative and sure. matter. The homooopathic practice of medicine furnishes 
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This for the exportation of fruit to Europe. Considerable 
quantities go also to Australia, South America, and the 
West Indies. The large figures for 1865 are owing, in part, 
to the exportation of fresh apples, which was then begun on 
a considerable scale ; the business being fairly established in 
1873. Since October, 1876, the shipments to England
m o::ctly baldwins, greenings, russets, and Newtown pippins 
-have amounted to nearly four hundred thousand barrels, 
always at remunerative prices. Circulars recently issued 
from Liverpool state that as a result of the season's trade a 
preference for American apples has been cstablished in Eng
land, and that hereafter, whether tho English crop is large or 
small, large supplies of well selected American fruit are lil,ely 
to find a good market there. The ca?acity of the English 
market for fresh peaches and pears has not yet been tested. 
There is reason to believe, however, that it will be limited 
solely by the capacity of our refrigerative ships to land sup
plies in good condition. The foreign market for canned 
peaches is almost unlimited, upwards of seven hundred 
thousand dollars worth having found a lively demand abroad 
during the first ten months of the season of 1876-7. And 
dealers are unanimous that, for the present, peach-growers 
will do better to can their surplus crop rather than dry it. 
The foreign market for dried peaches has yet to be tested. 
If the recently invented evaporators prove capable of drying 
large quantities cheaply and well, the demand for dried 
peaches abroad may be indefinitdy inc:oeased. At present 
the price is too high to tempt the working classes to buy, and 
they are our principal customers for dried fruit, particularly 
those of Germany. The poor people of England and Russia 
buy to a limited extent ; France is also a buyer, but whether 
for domestic use or for distillation is not positively known. 
The miners of Australia are also large buyers, but there is 
not much reason to count largely on a permanent market 
there. Fruit growinf\' is increasing rapidly in Australia, and 
before many years the colonies in that quarter of the world 
mllst be able to supply at home the homc demand. The de
mand for dried apples in Europe and Australia is now very 
great, so long as the price does not exceed seven cents a 
pound ; at five cents the market is practically unlimited. 
Last year something like fourteen million pounds were ex
ported. Curiously sliced apples, though really better than 
the quartered, will not sell at all abroad. Foreign buyers 
want them cut in pieces as large as possible, the larger the 
better. The manner of packing is also important. For the 
European market the packages must not be smaller than bar
rels, and hogsheads are preferred. Australia, on the con
trary, will not have packages as large as barrels. For that 
market the apples must be put up in 55 lb. and 100 lb. kegs, 
suitable for transportation to the interior on the backs of 
mules. Venezuela also demands small packages. 

.. I .... 
INDIGESTmLE MEDICINES. 

It is not an uncommon blunder for young or ignorant phy
sicians to wri.te prescriptions, the ingredients of which 
chemically reacting upon each other produce subs'tances 
wholly different in nature and physiological effect to those 
intended to be administered. Not long ago we noted an in
stance of how two harmless drugs when �ombined formed a 
highly poisonous mixture, and it may so happen that inno
cent mendicaments may unite to produce a compound dan
gerously explosive. For the knowledge that still another 
danger lurks in the apothecary's vial we are indebted to Dr. 
J. W. Compton, of Evansville, Indiana, who has called the 
attention of physicians to the frequent indigestibility of their 

THE SUGAR INTEREST IN PERU. 
BY PROFESSOR JAMES ORTON. 

It is singular how exotics are becoming the ruling objects 
in Peru-Europeans, horses, sheep, sugar-cane, coffee, 
oranges, grapes, bananas, wheat, eucalyptus tree, etc. Peru, 
though rich in minerals, was never plentifully supplied with 
useful animals and plants ; but possessed of every conceiv
able variety of climate and soil, she has shown herself ca
pable of giving a congenial home to every form of lifc. 
Northern and Southern Europe can meet in this little Re
pUblic. 

Among the foreign introductions, always excepting the 
immigration of Europeans, the sugar-cane is the most im
portant. Better than guano or saliter, it is destined to be 
the surest and most inexhaustible source of the wealth of 
Peru. The annual yield of sugar and spirits is estimated at 
$20,000,000. The recent rise in the price of sugar has given 
a new impulse to its cultivation, and the prospect is that 
Peru will ere long be a formidable rival of Cuba and the 
other Indies. The usual cane crop in the West Indies is 
1, 130,000 tuns ; in Java, 200,000 ; in Brazil, 170, 000 ; in Lou
isiana, 75,000 ; in Egypt, 40,000. The crop in Ouba last year 
was thirty per cent below that of 1875, while the beet crop in 
France and Germany was well nigh a failure. In 1875, Peru 
exported 60,000 tuns ; in 1876, over 70,000. That amount 
will be greatly increased this year, provided laborers can be 
obtained. But thousands of acres are lying idle for want of 
hands. In fact, the commerce of Peru is diminishing for 
lack of labor and capital, and Peruvian statesmen are 
anxiously looking to China for the one and to Mr. Meiggs for 
the other. The squint-eyed Celestials outbid and outdo the 
the mongrel races along the coast, and the mountaineers 
cannot endure the lowlands. But Chinamen must be better 
treated than they have been. Even now, great as is the de
mand for foreign labor, the natives, as in Trujillo, would 
persecute the Asiatics and drive them from their shore. 

In no other country, save Egypt, is the cane crop so sure 
as in Peru. Occasionally, as in 1871, the crop may suffer by 
drought from want of the supply of water from the sierras ; 
but in the course of ten years, the decrease would not 
amount on the average to more than twenty-five per cent. 
As the cultivation is regulated by irrigation as in Egypt, 
Peru has an advantage over Cuba, where planters depend on 
the weather. At present, Peru can compete with any other 
country, save Egypt, since she can grow the cane without 
intermission. The slave labor of Cuba cannot produce it so 
cheaply. The cane grows more slowly than in Louisiana, 
and hence is richer in saccharine matter. The amount of 
juice to the cane is about sixty-five per cent, and its average 
density is 100. In Northern Peru, two tons of cane give 
four hundred gallons of juice, each gallon yielding 1 '35 lb. 
of sugar. The best season for planting the cane is N ovem
ber, and the yellow variety (originally from India) is pre
ferred to the red, being richer. The first planting takes fif
teen months to mature; after that, the crops ripen every 
twelve months. This is true only of Northern Peru, where 
the soil is thinner but more tropical than at the south ; in 
Canete, for example, it takes fully two years for the first 
crop to mature. Three or four crops are obtained before 
replanting is necessary. The green and ripe cane are seen 
in the same field ; there is cutting on one end and planting at 
the other ; so that the ground is never idle. The actual 
time spent in the manufacture of sugar is eight months ; the 
rest of the year is occupied in repairing acequias, etc. 
From the small establishments, the sugar is exported in the 
crude " concrete ;" in the larger mills, it is first refined. For 
inland transportation, western Bolivia being supplied from 
Pe�u, it is put up in conical loaves, weighing 45 lbs. each 
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Under the present American tariff, refined sugar goes by 35, 000 gallons of juice, requiring one hundred and seventy
New York to Europe, the law favoring the New York re- five tuns of cane, or nearly 50,000 lbs. of muscabado. The 
finers without benefiting the consumer or the Government length of the process from pressing the cane to bagging the 
revenues. Then, too, the Hawaiian Reciprocity Treaty, al- sugar is two days, including one for cooling. In the field 
lowing free importation of sugars from the Islands, tends to I and mill there are 939 Ohinamen, who get two rations of 
turn the sugar of Peru across the Atlantic. " rice per day, one sol a week, and two suits of clothes a 

INCREASING THE FLOW OF SPRINGS. 

It is a well known fact that rain water and the water pro
duced by melting snow on high land, sinks into the soil 
until an impermeable stratum is reached. Then it follows 
that stratum as the same tends downward, thus produclllg 
subterranean rivers or brooks. When a well is dug this un" 
derground water "is sought for; but when the water itself 
comes to the surface, then the source is commonly known 
as a spring. In both cases, however, the water flows along 
a slope higher of course at the point of departure than at 
the point where the water is obtained. But during its jour
ney obstacles are often encountered which check the fiow, 
so that sometimes a well can be pumped out much faster 
than it will fill. Hence, after every drain upon its resources, 
it is necessary to wait a considerable period in order to allow 
the scanty influx to replace the amount of water removed. 
Such wells frequently dry up altogether durin� the present 
season of the year. 

The sugar cane is cultivated on both sides of the Andes, year. They all live within a small enclosure called " Gal
but it does not grow at a higher altitude on the western p6n," adjoining which is an excellent hospital under the 
slope than 4,500 feet, while on the eastern side its limit is charge of Dr. Heath. They work ten hours a day-five 

2,000 feet higher. In the Maranon region, as at Moyobam- i hours before breakfast and five hours in the afternoon. On 
ba, Tarapoto, Aipena, and San Regis, and also in the Uru- i Sunday, which is pay day, they work but four hours. In 
bamba Valley (Upper Ucayali), it grows luxuriantly but will : less than four years the majority will be free, as their term 
not give crystallized sugar; so it is turned into aguardiente. I of servitude will expire: some will re-contract for a year or 
There the grain ripens in six or seven months after planting. , two at higher wages, but many will set up for themselves, 
Oonsiderable sugar of excellent quality is manufactured at I for the great ambition of the more intelligent Ohinamen is 
Abancay on the Apurimac, but rudely purified with clay; it ' to keep a shop or fonda. The labor question is therefore 
is mainly consumed in Ouzco, where it brings forty cents a constantly revived, and is the uppermost topic at the sugar 
pound. haciendas of Peru. 

But the Pacific slope of Peru, particularly of northern 
Peru, is the great sugar district; there it is fast taking the 
place of cotton and rice. The whole coast presents a series 
of arid wastes and fruitful valleys-alternating Saharas and 
Edens. Nothing is wanting but water to convert the entire 
coast into a garden twelve hundred miles long. But it is 
worthy of remark that wherever the railroads run from the 
coast into the mountains, they seem to have changed the 
meteorological character of the low lands, rains being more 
frequent on the coast terminus than formerly. 

Every port above Oallao exports sugar, those of Talaverry 
and Eten taking the lead. All told, there are about one hun
dred and twenty large sugar estates on the coast. Lam
bageque and Ohiclayo contain eighteen, of which that of 
'P,"tapo" is the chief and probably the largest in the country. 
It guarantees $5,000 a month freight to the railroad. The 
Pacosmayo Valley has fifteen, of which the" Lurifico " is 
the most important, and to which I shall recur. The rich 
valley of Ohicama near Trujillo is crowded with sugar 
plantations: its twenty-four mills produce to the value of 
one million sales per month. The machinery is English. 
The "Oasa Grande " of Sr. Albrecht is the most complete. 
Further south, near Ohimbota, in the Valley of the Santa, 
are two large establishments, "Puenti" and ., Viuzos;" the 
former has American machinery precisely like that of "Lu
rifico, " only the charcoal process is not used. Ohoncay, 
just above Lima, has fifteen estates, of which ., Palpa " is 
the largest, while around the capital are more than twenty, 
among them the well furnished establishment of "Santa 
Olara. " In the valley of Oaneta are the extensive planta
tions of the late Henry Swayne, twenty· five hundred acres 
being under cultivation. There are also numerous cane es
tates in the departments of Ica and Arequipa, but they 
yield comparatively little sugar. 

The" Lurifico Hacienda" near Pacosmayo being a repre
sentative establishment, I will describe it. The estate was 
once the property of the unfortunate President Balta. after
wards of Henry Meiggs. It now belongs to Mr. Ford of 
the house of Dreyfus & 00., and is under the superintend
ence of Mr. Kauffman, from Ohio. Two thousand acres are 
covered with sugar cane, the rest being given up to rice for 
the laborers. English steam plows are used in cultivation. 
The mill works were designed by Oahill and constructed by 
Morris of Philadelphia. They C0St when put up $250,000. 
The engine is ninety horse power, and the roller weighs 
twelve tuns. Three small locomotives from Paterson, N. J. , 
bring in the cane from the field and discharge it upon a 
" conductor " seven feet wide and one hundred and fifty feet 
long. The dried pressed cane, called " bagass, " affords all 
the fuel used for engine and locomotives. There are twelve 
copper "defecators " or purifiers, each holding four hun
dred gallons; when full fed, the mill can fill eighty defeca
tors daily. In the defecators, the juice, " guarapa, " is treated 
with lime and heated by steam to 140' to remove acid and 
scum. Thence the liquor goes to two of the twenty fil
ters filled with animal charcoal, and next into large iron 
tanks, whence it is transferred to three copper "vacuum 
pans " in succession, No.1 having a vacuum of six inches, 
No.2 of thirteen inches, No.3 of twenty-two inches. In 
these it is boiled by the exhaust steam. When it leaves the 
third pan, it has a density of 27', and is called " syrup. " 
Oarried to the clarifiers, where it is treated with steam to 
remove more scum. it passes next into the rest of the char
coal filters, and then into two other iron tanks from which 
it is drawn into a fourth copper exhaust pan, callei "strike 
pan," With a vacuum of twenty-five, where it is boiled for 
one hour till it becomes a thick syrup. Then by letting in 
a small portion of thinner syrup, it grains, and by contin
uing this, the size of the grain increases. From the strike 
pan it goes into the " coolers," which are pans five by six 
feet on rollers. When cold, it is transferred to the "mixer," 
where it is stirred by machinery so that it will run into 
the " centrifugals, " which make 1,200 revolutions a minute, 
to be deprived of its molasses. The coarse grained sugar 
thus made is called" muscabado " or "granulado " No.1, 
and is exported in bags. The grains are apparently cubes, 
but are really monoclinic prisms. The molasses is taken to 
the " blow-up," where it is subjected to jets of steam, 
skimmed and taken to the strike pan, and made into sugar 
No.2. The refuse molasses and guarapa are taken to the 
distillery a:;d put into large vats for fermentation, thirteen 
all told, ten feet deep and ten feet in diameter; thence to the 
still, rectifiers, and condenser. Every day 1,400 gallons of 
rum of 40· are made. 

The Lurifico works are capable of turning out per day 

...• 1" 
THE EMIGRATION OF AMERICAN MECHANICS TO 

ENGLAND. 

During the past three months some three hundred and 
twenty-five mechanics have emigrated from this country to 
England under contract with English employers. In Eng
land, for some time past, buildiug trade strikes have been 
the rule, and at present these are in progress in London, Man
chester, and seven other large cities and towns. It is to 
avoid the effects of these strikcs that employers seek to im
port American workmen, so that, in brief, the "case is pre
cisely the same as if railroad corporations here, during the 

uprising, had imported English nayvys and train hands 
fill the places of their former employees. 
Now we need not point out that this is a bad status for 

workman in a strange country at the outset. Necessa
he becomes at once an object of aversion to the leagued 

members of his trade. and this is none the less intense be

There is a simple way of increasing the fiow of wells, de
vised some years ago by M. Donet, of Lyons, France. Or
dinarily the mouths of wells are left open: hence all along 
the water, from well to original source, there is an equili
brium of air pressure. M. Donet's plan is simply to close 
the well and pump out some of the air. This creates an ex
cess of pressure to drive water into the well; the supply is 
thus increased temporarily, and at the same time the under
ground channels through which the water passes are en
larged by the stronger stream, and so the supply also be
comes permanently augmented. 

In the case of a spring, however, one of the principal ad
vantages is that the water lifts or ought to lift itself to the 
level of the soil, and consequently, when a pump is needed, 
then the source is no better than any ordinary well. There 
IS a way, however, of increasing the flow of springs by the 
aid of a simple siphon, which has been devised by �I. Ohef
debien. At the point where the spring emerges make an 
airtight tank, having a close cover, into which insert a pipe. 
Bend this pipe over and carry it along for a few hundred 
feet or so, until by following the downward trend of the 
land, the end reaches a level, say six feet lower than that of 
the spring level. Now, apply a pump and draw water 
through this tube. It thus becomes a siphon (the pump is 
is at once removed), and the water continues to flow under 
the influence of a portion of the atmospheric pressure equiv
alent to the difference of level existing between the spring 
and the lowest end of the tube. 

cause he is a foreigner. He will find, however unjustly, 
Yankee cheap labor in England placed beside Ohinese cheap 
labor here-the difference recognized only in kind. Law 
and justice, it is true, are on his side, but the difficulties of 
his position will not be modified thereby. While his con
tract holds he may continue on, but at its close, or if he emi
grates under no contract, then he comes into competition 
with the great mass of working men, and enters into a con
dition far worse than that which he left his own country to 
escape. The United States Oonsul at Liverpool has issued 
a public warning against the current report that fewer men M. Ohefdcbien has tried this plan on a spring which took 
are out of employment in England than in the United States. 24 hours ordinarily to fill a hollow place in the rock contain
He says that many American mechanics are now in suffering ing about 200 quarts. From the spring he led a piece of 
and in destitution abroad; that able-bodied working men are lead pipe four inches in diameter oyer a distance of 192 feet, 
constantly calling at the Oonsulate for relief which cannot be so that he obtained a difference of level of nearly 8 feet 
accorded, and he positively asserts that neither skilled nor A watertight and airtight vessel was also built on the spring 
unskilled working men from abroad can find employment basin, so as to surround the natural escape orifice. This 
in England. The English" journals themselves express sur- was six years ago. During that time the water has run con
prise at the emigration, and call it " a  complete reversal of stantly; and instead of yielding 200 quarts per 24 hours, 
the ordinary course of things. " As for any relief from la- it has given 3,800 quarts steadily per same period. That is, 
bar troubles being gained, the Engineer reviews the present the flow has, by the above simple expedient, been increa�ed 
strikes in progress and sees no likelihood of any such result. nineteen times. 

• , • I ... 
On the contrary, it says that "facts do not predicate peace- !!clentific Chess. 
ful times for the emigrants. " Our working men will find, The Boston Daily Globe, in commenting upon the Ohess Re-
moreover, that the English practice of their trades is not cord in the SCIENTIFIC AMERICAN SUPPLEMENT, says: " We 
their practice; that English habits of life are not their hab- unhesitatingly give it as our opinion that there is no other 
its; that, in short, they have got to begin and learn much Ohess Department in any paper on the earth, undcr the 
that is new and strange before they stand on an even footing earth, or in the heavens above the earth, that " can hold a 
with their English tradefellows. And they will further find candle to it. " All those who miss seeing this department of 
that if, after their contract time has expired, they return Loyd's will miss a golden treasure. " 
home: their years of labor abroad have not brought them near- Ooming from any other source we might be inclined to 
er to mdependence, bnt that there are still new associations' regard such encomiums as mere flattery. But the Globe is a 
to be formed and a new start to be made. It is better to stay wide-awake newspaper, and its chess editor is one of the 
at ho�e, b�tter to be. first sure that every channel of �onest ablest writers in this sphere. If he does not know wheat 
work m thIS count�y IS exhausted, better to learn to lIve on from chaff, no one does. 
reduccd wages untIl the better times which must eventually ---,-----4_'0--.... 1 ........ _-----
arrive are at hand, for when they do come they will as cer- Carrier Pigeon!!! for the EngU!!!h Herrln� Fishing. 

tainly bring their rewards for those who M M essrs. air and Son have a number of pigeons pretty 
.. Learn to labor and to wait." 

4 4. � ... 

PROGRESS OF THE SCIENTIFIC AMERICAN. 

Probably there is no weekly periodical in the world whose 
separate issues are scanned by so many readers as the SeIEN

TIFIC AMERICAN. In the hundreds of libraries and reading
rooms where it is filed,no journal is in greater demand or more 
constantly consulted. In many villages each copy of our 
paper goes through a regular round of circulation and read
ing from one neighbor'S house to another; and not unfre
quently from a company of readers in one country to others 
in another country. For example: a BraziliaI1 subscriber 
writes us that he receives his SCIENTIFIC AMERICAN in that 
country through a club; after himself and friends have en
joyed its reading, he forwards it to his brother in England; 
to be by him, after perusal, sent on to another brother in 
New Zealand. 

In this way the effective influence of the SCIENTIFIC AMER

ICAN becomes very widespread and enormous; a fact to 
which our advertisers can testify by practical experience. 
No other paper brings them so many orders or such intelli
gent, excellent customers. We estimate the total number of 
our weekly readers at not far from half a million. The secret 
of this is that each number of the SCIENTIFIC AMERICAN con-
tains valuable information, which is fresh and useful irre-

regularly employed for the purpose of bringing early intelli
gence of the results of the herring fishery, and the experi
ment has been very successful. One of the birds, says the 
Aberdeen Free Press, is taken out in each boat in the after
noon, and after the nets have been hauled on the following 
morning and the extent of the catch ascertained, the pigeon 
is despatched with a small piece of parchment tied round its 
neck, containing information as to the number of crans on 
board, the position of the boat, the direction of the wind, 
and the prospects of the return journey, etc. If there is no 
wind to take the boat back, or if it is blowing in an unfavor
able direction, a request is made for a tug; and from the par
ticulars given as to the bearings of the craft, she can be 
picked up easily by the steamer. The other advantages of 
the system are that, when the curers are apprised of the 
quantity of herrings they may expect, they can make prepa
rations for expediting the delivering and curing of the fish. 
-Land and Water. 

'4 u � ... 
SIZING FOR SIGN WORK. -One of the best mordants or 

sizing for sign work is made by exposing boiled linseed oil 
to a strong heat in a pan; when it begins to smoke, set fire 
to the oil, allow it to burn a moment, and then suddenly ex
tinguish it by covering the pan. When cold it will be ready 
for use, but will require thinning with a little turpentine. 

.. t.l. 
spective of the date of the sheet; and it travels through the REMEDY FOR POISON IvY.-E. A. Blood, of Bloomington, 
world until it is worn out, furnishing entertainment and I �n., says that bran poultice is an infallible cure for poison 
benefit to every reader into whose hands it falls. lVy. 
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IlIIPROVED FARK LOCOMOTIVES AND STEAl'll ROAD 

ROLLERS. 

Messrs. Aveling & Porter's well known road and farm lo
comotives and their steam road rollers have had a new duty 
and are now adapted for use in connection with the Blake 
Crusher Company, of New Haven, to their stone and ore 
crusher. The crllsher is mounted on strong wheels, as il
lustrated, and, by the aid of the Aveling locomotive or their 
steam roller, can easily be removed from quarry to quarry or 
to any place where it may be found more convenient or 
cheaper to take the crusher to the material than to move the 
material to the stationary crusher. As either of the engines 
can likewise be used for hauling or consolidating the broken 
stone, or driving the crusher, the convenience and economy 
of this arrangement will be manifest. 

Me�srs. Aveling & Porter, we are informed, have built up
ward of 1, 300 road and farm locomotives ; and their exten
sive manufactory at Rochester, England, has, during the 
last two years, been doubled in capacity. By reason of the 
varied duties to which the A veUng traction engine can be 
applied, including hauling, plowing up prairie land, thrash
ing, and general farm work, the demand has very greatly in
creased, ar d from six to eight engines leave Messrs. Aveling 
& Porter's works every week throughout the year. 

The road locomotive is largely employed instead of the or
dinary portable engine for farm and other work; it is exten
sively used in Great Britain for plowing and hauling farm 
produce, and heavy material on ordinary roads, and its re
liability and great economy, when tl>king the place of ani
mals for sllch work, have built up for the manufacturers a i 
prosperous and growing business in England. 

The engines are built of great strength and comparative 
lightness. Their ability to ascend steep grades with heavy 
loads, their handiness, security against damage when travel. 
ing even on rough roads, are leading results obtained. 

As an illustration of the value of these locomotives for 
hauling purposes, the following estimate of the daily ex· 
pense, we are informed, may be taken as approximately cor
rect, altering cost of labor and fuel for different localities :  

Size of engine, say, 1 6  horse power ; jOlirney 1 2  miles out, 
loaded, returning empty ; grade of road varying, say, from 
1 in 25 to 1 in 10 ; load (without wagons) 12 tons. 

Wages, engineer, $2. 50 ; as-
sistant, with wagons, $1. 75 ; 
coal, half a ton, $2. 50 ; oil 
and waste, $0.50 ;  interest 
and wear and tear, say 15 per 
cent, $2 ; water, say, $1. 25. 
$10. 50, total cost of hauling 
12 tons of material 12 miles, 
or about 7 cents per ton per 
mile. 

One man only is required 
for the entire management of 
the engine, and the total cost 
of running one of these 10-
comoti:v:es, of sufficient size 
to haul and drive the largest 
thrashers, does not exceed 
:;;4. 50 per day, including 
wages, fuel, and oil. Such 
an engine would easily con
vey loads of 10 tons of ma
terial on ordinary roads and 
ordinary grades. 

$titut if i t �mtr i tau � 
[Oontinued from first page. ] 

on the ribs, A, and held in place by the spring hooks, 
F, Fig. 2. It will be seen that, as the uncompressed bale 
lies upon the blocks, B, it may be moved about without 

disturbing the band which lies between them. The opera
tion of the machine is as follows : A bundle of the bands, as 
shown in Fig. 4, is placed on each of the ribs and between 
the movable blocks, which prevent them from moving later
ally. They are held on to the face of the ribs by the hooks, 

[SEPTEMBER 15,  1 877. 
ance of the bands), the press moves u p  until it i s  fully com
pressed. As soon as the pressure is applied the movable 
blocks yield until they rest on the plate, D, leaving the 
bands not only in contact with the bale, but, in the case of 
full bundles, forced into the cotton from an inch to an inch 
and a half. 

The bands are now fastened, the press lowered, the bale 
removed, and the operation is repeated. The supply of 
bands is renewed from time to time as they become ex
hausted. We are informed that 30 hands has been found 
not to be too many to put in each bundle. 'l'hus the time 
consumed in reefing or passing the single band through the 
press is saved . This results in a marked increase of the 
amount of work done by the press. 

Again, the absolute contact obtained by this method ren
ders impossible poor or shiftless work by a careless tier. 
These platens are in successful use on the presses of the 
Union Cotton Compress Association of Memphis. Patents 
were issued to John T. Burr, dated September 15, 1874, and 
January 23, 1877, through the Scientific American Patent 
Agency. Further information may be had by addres8 A. 
E. & J. T. Burr, either Memphis or Nashville, Tenn. 

. � . ,  . 
The COIning Great Fallline In Madras. 

A calamity greater, says the Saturday Review, than any 
that has yet occurred in India during British rule, is now 
threatening the Presidency of Madras. The famine of this 

I year, which the Government is at present fighting to the ex
. tent of its resources, is to be succeeded by another due to 
the failure of the rains of the Southwest Monsoon, which 
will continue over another year and which will inflict with 
double rigor a people already weakened by past suffering. 
It is reported that even during the present famine more 
people have been found dead in Madras in one morning than 
died during the whole of the Bengal famine, and it is assert
ed that more than half a million of inhabitants have already 
succumbed. 

The difficulties of the situation are increased by the lack 
of means of inter-communication. There are very few 
railways, and most of .the grain is taken into the interior by 
bullock carts. But there is no food for the animals any 
more than there is for man, so that practically there is n� 

way of carrying relief into 
the distressed districts. 

It will be seen that in this 
case eight portable and cheap 
field railways will be of great 
utility. There is no fear of 
scarcity of grain provided 
money be obtained to buy it 
and means of transportation 
suitable for the purpose be at 
hand. The funds are already 
being raised by appeals to the 
charitable in England, and to 
inventors and manufacturers 
the world looks for the neces
sary railways or other modes 
of carriage. It has been pro
posed that men be used for 
traction purposes on these 
roads instead of bullocks, six 
men being estimated equal to 
one brute. It is hardly ne
cessary to add that the cheap
ness of the system proposed 
will be an important consid
eration, as the routes will 
probably be both long and 
numerous. 

• • •  
Dipping Acid Cor Brass. 

The steam road roller of 
Messrs. A veling & Porter 
costs about the same sum for 
running expenses. and the 
results of constructing and 
maintaining roadways, by the 
aid of this machine, are, it is 
clai!lled, that a saving of 
from 50 to 65 per cent in ma
terial and wear and tear is ef· 

AVELING & PORTER'S STEAM ROAD ROLLER AND BLAKE'S CRUSHER. 
A dipping acid for brass is 

made by mixing together ni
tric acid, sulphuric acid, and 

muriate of ammonia, or sal ammoniac. There is no certain 
rule by which to mix the acids. The bath is composed 
mostly of nitric acid, the sul,huric acid and the muriate of 
ammonia being present in inferior quantities. The mixture 

fected. 
At the Philadelphia Exhibition, in 1876, the only prize 

awarded for steam road rollers was given to Messrs. A veling 
& Porter. Both during and after the Exposition the loco
motives were employed by the 
British and Canadian Commis
sioners in rtmoving from place 
to place large quantities of heavy 
machinery and material. 

Mr. W. C. Oastler, 43 Ex
change Place. New York city, 
is Messrs. Aveling & Porter's re
presentative in America. 

---......... � ........ ----

F. A bale of cotton is now put into the pre�s, where it is 
supported by the movable blocks. 

After the bale is adjusted to the required position (the 
movable blocks holding it up and preventing any disturb-

MOTE FROM THE EYE. -Take 
a horsehair and double it, leav
ing a loop. If the mote can be 
seen, lay the loop over it, close 
the eye, and the mote will come 
out as the hair is withdrawn. If 
it cannot be seen, raise the lid of 
the eye as far as possible, and 
place the loop in it as far as you 
can, close the eye and roll the 
ball Ii few times, then draw out 
the, .hair. The substance · which 
caj.J.sed 89 much pain will be 
sure to come with it. AVELING & PORTER'S ROAD & FARM LOCOMOTIVE AND BLAKE'S CRUSHER. 

must be so strong that a momen
tary immersion will be sufficient 
to make the work bright and 
clear. To remove the acid, wash 
in hot water ; and to dry the 
work, imbed it in fine hot saw
dust. Heating the work before 
dipping will remove the oil or 
grease, which must be removed, 
or the acid will not act effectual-
ly or satisfactorily. 

• • •  
THE BEST OILSTONE FOR 

SMALL DRILLS, ETc. -An Ar
kansa or Wachitas stone, which 
can be. procured of almost any 
hardware dealer, is the best for 
s,ilarpening small cutters and 
drills. Use plenty of sperm oil 
on the stone, and keep it en
closed in a tight box or case 
made to secure it. Clean the 
surface of the stone occasionally 
with kerosene. 
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COMBINED SKIMMER AND FORK. 

The annexed engraving represents a new instrument de
signed to be used for cooking purposes, and is so con
structed that it may be used as a skimmer and a fork. The 
two parts are connected in such a manner that they may be 
slid back and forth upon each other, to adapt the instrument 
to be used as a skimmer or as a fork, as 
may be desired. 

The skimmer is con vexed and perfo
rated with numerous holes, in the usual 
manner. The fork is made of iron or 
steel wire, and the prongs and the low
er part of the handle are curved upon 
the same arc as the skimmer. The 
shank or lower part of the fork passes 
through and slides in a keeper attached 
to the back of the skimmer near its 
rear edge. 'rhe prongs of the fork pass 
thro:lgh holes in the skimmer near its 
forward edge. The prongs of the fork 
are made of such a length that when 
it is drawn back the points of the prongs may be back at 
leas t as far as the forward edge of the skimmer, and when 
the fork is pushed forward its prongs may project far enough 
for use as a fork. 

Patented through the Scientific American Patent Agency, 
February 1, 1876, by Emerson E. Flag�-, of Brat tleborough, 
Vt. 

" ' . ' � 

IMPROVED HOP CULTIVATOR. 

This machine has been constructed for digging hop ground : 
by steam power. In the best cultivated hop gardens it is the 
custom to dig the whole of the land by hand, in others small 
two-horse plows are used to plow between the rows of hops, 
these rows being afterwards dug by hand. I 

Although originally designed for use in hop grounds, the
· 

machine is well adapted for sugar plantations and other agri- : 
cultural work. It is not hauled by a wire rope as steam plows ; 
or cultivators are, but is propelled by its own hind wheels 
which receive motion by gearing. The framework is of 
angle iron, and at the after end carries a three-throw crank . 
shaft ; on this crank shaft is keyed a bevel wheel which gears 

. 

with a pinion on a vertical shaft ; this vertical shaft carries 
a V pulley which receives motion from the engine by a 
hempen rope. In front of the V pulley are the guide pul
leys, so arranged as to allow the implement to turn round 
without interfering with the position of the rope on the driv
ing pulley. 

The cranks work three vertical connecting rods, which are 
in the form of the letter T inverted ; in the lower parts are 
fitted the tines ; a radius rod is jointed to each connecting 
rod a short distance above this crosspiece which carries the 
tines ; this radius rod acting as a fulcrum causes the ex
tremities of the tines to describe an oval ; as the crank shaft 
revolves (in .a contrary direction to the road wheels) the tines 
enter the ground nearly vertically ; as the crank passes the 
lower-{;.enter the tines are pushed backwards, tear the earth 
up, and turn it over. A train of wheels transmit motion to 
the road axle, on which the driving wheels rl,;ln loose. but 
are thrown into gear by clutches worked by screws, which 
m'e tapped into the axle. The machine is steered by the 
leading wheels. 

In setting to work, the hemp rope, which is driven from 
a V groove in thc flywheel of a portable engine, is led round 
the field on pulleys and porters, and takes a turn round the 
driving pulley on the machine, as shown in 
the engraving, which we copy from Engineer
ing. When the digger has made a journey 
lip the field and arrives at the headland. the 
tines are lifted by the hand wheel, which de
presses one arm of the bell crank ; on the 
other end of this bell crank the forward ends 
of the radius rods are hung, and as it is forced 
back the tines are lifted out of the ground ; 
the land-side wheel is then released by with
drawing the clutch, the inner or land-side 
wheel remaining stationary. 

The machine and tackle are worked by 
three men and a boy, namely, engine driver, 
a man to attend to the machine, a boy to steer, 
and one man to move, at each bout, the an
chors, which are ordinary farm wagons with 
pulleys fixed to them. 

With an eight horse power portable or trac
tion engine five acres can be dug per day at 
a depth of 9 inches. 

These machines are constructed by Messrs. 
J. and F. Howard, of Bedford, England, 
from the design of Mr. J. II. Knight, of Farn
ham. 

... I • •  � 
Testing the Gas oC New- York City. 

Arrangements have lately been made to test the gas fur
nished by the several companies to New York city. The 
pure sperm candle, burning 120 grains per hour, is used as 
the standard. The principal instrument used in the tests is 
called a photometer, and is placed in a room, the walls and 
ceiling of which are painted black. The instrument con
sists of a 60 inch graduated bar, connecting with two sperm 
c'1ndles on one side, and with the gas-measuring and burn
ing appliances on the other, comprising an ordinary wet 
meter, a pressure gauge, and a governor. Upon the bar is 
a sliding box, containing what is called a Letheby disk, 

$ titutifit �tUtrjtau. 
which is placed vertically t o  catch the lig"ht from both sides. 
All light is then excluded from the room. By experiment
ing with the disk the examiner learns, by the position of the 
box upon the' graduated bar when the light falls with equal 
strength on both sides of the disk, whether the illuminating 
power of the gas reaches the required standard, that of 16 can-

FLAGG'S COMBINED SKIMMER AND FORK. 
dIes. The gas must be used at the rate of five cubic feet pel' 
hour, and the meter shows the rate at which the gas is burning. 

-----�---------- - .... ' .  I • 
ALLEN'S IMPROVED FIRE ESCAPE. 

The accompanying engravings represent a new flexible 
or folding ladder, designed as a means of enabling persons 

to escape from the upper stories of burning buildings. The 
side supports, A, Fig. 2, of the ladder are made of webbing 
woven tnbubr or of double thickness, with openings trans
versely through it at proper intervals to receive the rounds, 

KNIGHT'S HOP CULTIVATOR. 
B. The latter have studs or arms of wood, 0, fixed into their 
ends for the purpose of holding the ladder away from the wall, 
and thus insuring a good foothold to the person descending. 
The top round, B', is made larger than the others, so that it 
may extend across the window inside and thus securely sus
tain the ladder. It is intended that the ladder shall be kept 
rolled up beside the window, so that in case of fire it may at 
once be thrown out, when it will uncoil and be ready for 
use, as shown in Fig. 1. The inventor states that two or 
three persons may descend at once, and that the ladder con
structed as above explafned is capable of sustaining a weight 
of 1,000 Ibs. 

Patented through the Scientific American Patent Agency, 

June 26, 1877. Fot further information address the inven
tor, Mr. Isaac H. Allen, Black Oreek P. O.,  WeIland coun
ty, Ontario, Oanada. 

• • • • • 
ProCessor S. P. Langley's New- Method In Solar 

Spec trulll A.nalysls. 

No observation of modern physical 
astronomy is more striking in its con
ception than that which attempts to 
determine the motion of a celestial 
body by the altered wave-length of its 
light, and none has attracted more gen
eral attention. It is popularly under
stood that the proper motion of certain 
stars in the line of sight has been thus 
completely demonstrated, but those 
particularly engaged in such studies 
know how far astronomers have till 
very lately been from the certainty at
tributed to them. 

It can hardly, however, be deemed 
superfluous to still offer, upon so important a question, the 
results of an independent method of measurement, and one 
which renders e�rors froIIl instrumental displacement, on the 
danger of which so much stress has been deservedly laid, in 
the sense in which the word is here used, not only unlikely 
but impossible. 

The theory of the proposed method is very simple. Let 
two spectra be formed side by side, the one of light from 
one edge of the sun, the other of light from a point 1800 dis · 
tanto The instrument being in · adjustment, if these point. 
be in the neighborhood of the solar poles which are rela
tively at rest, all the lines will be continupus in both spectra. 
But if the instrument is rotated till the light comes from 
points on the ea�tern and western sides of the sun. which 
are in relative motion, not only will the solar lines be dis
continuous, in the two spectra : as though the one receiving 
light fr®m the advancing or eastern side had been slid past 
itR neighbor toward the violet : but any mal-adjustments of 
the instrument, which simulate this effect, can be with cer
tainty be detected by a means to be shortly described. The 
solar spectrum consists · of two distinct kinds of lines, one 
caused by absorption in the solar, the other by absorption in 
the terrestrial atmosphere. These latter being formed by 
light from all parts of the sun are independent of its rota
tion. 

The prisms are adjusted, till, on looking on the sun di
rectly, the lines are all continuous in both spectra, then the 
instrument is put in the telescope and the slit placed at such 
a position-angle that the light in spectrum A comes from the 
vicinity of the north solar pole, that in spectrum B from the 
south. On looking in, we see a very tong and narrow spec
trum, filled with dark lines and exhibiting the chromo
spheric lines on both sides. It is divided by what appears 
to be a very fine dust line, in two exactly corresponding 
parts, and is in reality two distinct spectra, as we Ree by the 
opposed chromosphere lines ; but as the sources of light for 
both spectra are relatively at rest, all the dark lines are still 
continuous. But now (without disturbing any adjustment), 
revolve the whole 90° about the optical axis passing through 
the center of the solar image, so that spectrum A is formed 
by light from the eastern or advancing edge of the sun ; 
spectrum B by light from the western or retreating one. A 
curious change has taken place. By a very minute but per
ceptible quantity, spectrum A appears to have been slid past 

its neighbor, toward the violet end, so that 
every solar line in the first is " notched " at 
its junction with the secon d ;  while, at the 
same time, the telluric lines are as unaltered 
as the fixed lines of a micrometer web would 
be, by moving a scale about in the field. 
The effect is the same as though the spectra 
were tangible things, like two engine-divided 
scales, whose numerous delicate divisions 
(represented by the solar lines), were all in 
exact juxtaposition a moment before, and 
are all now just perceptibly displaced, as 
when a vernier plate is moved till a coinci 
dence is made at a new stroke on the limb. 

Moving the instrument 900 more, we come 
again into the axial line of the sun, and the 
coincidence should return ; with still 90° more 
we are again in the equator, but now spec
trum A is formed by light from the western 
edge, and this time it is moved the other 
way, as if it were a scale which had been slid 
by a very slight but distinctly perceptible 
amount toward the red end ; while still the 
telluric lines retain their continuity, assur-
ing us that no mal-adjustment has occurred. 

It will be admitted that this change is, if real, excellent 
experimental evidence that the wave length is virtually differ
ent in light from the eastern and western limbs, as theory 
predicts. For, granting that the instrument is mal-adjusted 

in any unknown way or degree, any instrumental cause will 

affect solar and telluric lines alikc, and we may in fact defy 

ingenuity to suggest an error of adjustment, which will 

modify one and not the other. 
It will be rememhered that many lines in the spectrum are 

only seen when the sun is low. These are clearly due to 

the absorption in out atmosphere. Many thousands, as we 

know, are due to absorption in the sun's atmosphere. There 

remains a large number of lines not coincident with any we 
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produce a t  the electrodes o f  our battery, and always present I axis of. o
rbit, 82 m. ; angle of maj.or axis, 70° and 2500 ; �i

in the spectrum. Of these we do know that they are either nor aXIS, 28 m. ; passage of satellIte through western aXIS, 

caused by the sun's atmosphere or ours, without always 1 August 14, 16 h. , 40 m. ;  the period of the inner satellite or 

knowing which, for these can only be inferred to be telluric I satellites is so short, probably less than eight hours, that it 

from their growing stronger as the sun sets, and this, though I cannot be fixed. " . 
easily determined in the case Of. a single line, beco�es � task The cotton report for Au�ust, of the :Oepartm�nt ?f Agn

of great labor where we deal WIth thousands. 
. It �s eVIdent, I culture, makes a gO?? showmg, but a slIght decl�ne IS obser

however, that after having used known tellurIC lInes to de- I vable over the con dItIOn as reported :01' the preVI?US month, 

termine the fact that the refrangibility of solar lines only is I which was 93r." the average for thIS month bemg 93. In 

altered, we can reverse the process, and classify unhesita- I' Louisiana the pro�ise is ex�raordinary. In �oncor�ia par

tingly hereafter all lines as telluric which are unaffected by I ish the best crop smce 1870 IS expected ; and m Un�on par

the changes that compel others to betray their solar origin. ! ish, " the best since 1860. " In some of the AtlantIC coast 

To merely see these two spectra with clearness, then, is to I counties there is frequent mention of inferior fruiting ; and 

be enabled to pick out the telluric lines from the others, as in the Carolinas generally there has been too much succu

though they were mapped before us. They are mapped in lence from too abundant moisture. In Georgia and Ala
fact, and it becomes, under the proper conditions, a matter bama, on the contrary, there has been injury from drought, 

of simple inspection to detennine them . -American Journal but of late the weather has been more favorable. In some 
of Science and Arts. of the Mississippi bottom lands, some of the cotton has been 

no doubt that tree planting would redeem the so-called 
" arid " districts, as it has many other similar l ocalities. 

One of the Japanese Postal Commissioners is in this city, 
and has' been taking observations of the working of the Gen
eral Post Office, with a view to incorporate some of its 
features with the postal service of Japan. He was afforded 
every facility for carrying out the object of his visit, and 

Our Washington Correspondence. 

To the Editor of the Scientific American : 

abandoned on account of too much wet weather. Consider
able complamt of the caterpillar is heard from some ports of 
Texas, but they do not appear to have affected the crop seri-
011s1y, except in a few cases. The caterpillar has also ap
peared in a few places in Louisiana, Alabama, Florida, and 
Georgia. 

During the last session of Congress, acts were passed au- The Secretary of State has received a dispatch from our 
thorizing the Commissioner of Patents to extend two pat- Minister to Greece, in which it is asserted that the United 
ents, if in his judgment the applicants were entitled to it. States can now and henceforth will control to a large extent 
One of these cases, that of E. T. Bussell, for a combined the grain markets of Europe. Russia has been our only 
rubber and steel car springs, patented Nov. 29, 1853, and competitor in this trade ; but under the most favorable cir
extended in 1867, has just been refused ; the other, the Voel- cumstances for that power the United States has had the 
tel' wood-pulping apparatus, has not, I believe, been yet advantage of that great cereal-producing country, as our 
decided. machinery, railroad system, elevators, and simple customs 

The commission to try Mr. McClary Perkins met last regulations combined have enabled us to place our grain on 
Monday, but the authorities having the matter in charge re- shipboard ret about 15 per cent less cost than the Russian 
fuse at present to have anything to say about the proceed- shippers can handle theirs. The war in which Russia is 
ings, preferring to have the matter kept secret until the de- now engaged will certainly not lessen these advantages,. and 
pision of the commission is announced. with such an outlook it does not seem too much to assert 

The scientists of this city have been considerably excited that with reasonable efforts we shall control the English and 
over the discovery of two satellites of Mars by Professor some of the principal continental markets. In anticipation 
Asaph Hall, of the Naval Observatory, with the aid of the of this, British capitalists are now engaged in building six 
new 26 inch refractor. It appears that the Professor really of the largest sized iron vessels designed expressly for the 
saw one of the satellites on the 11th. ult. , but had no opp )r- conveyance of grain on English account ; and it is suggested 
tunity then to wait for the planet's motions, and therefore that we should not only strain every nerve to meet the in
failed to recognize it as a satellite. He, however; saw on creased demand for our breadstuffs, but that we should sup
the 16th. ult. , at 11 h. 42 m. , a faint star near the planet, so ply ships also. It is further suggested that, if we wish to re
faint that the latter had to be thrown out of the field of view tain this trade for all time, some cheaper means of transpor
in order that the former might be seen. It was nothing re- tation than railways will be found necessary, and that if we 
markable to find a star there, however, as there are many in had one or two more canals like the Er,ie, or if the capacity 
the region where Mars may now be seen, but this one ap- of that could be increased sufficiently, it would seem likely 
peared to be following the planet, which led the Professor that we could readily retain this trade in our hands until 
to particularly notice it and to carefully measure the dis- such times as our populati on became so great as to readily 
tance between them about one o'clock. At two o'clock he use all Ollr grain at home. 
made another measurement and found that the two stars The river and harbor appropriation bill of 1876 appro
kept the same distance from each other. He then stopped priated $100,000 for the improvement of the mouth of the 
observations for the night ; but on the next morning men- Mississippi river, but " provided that the appropriation 
tioned his observations to Professor Newcomb. who con- shall not be available whenever and so long as there shall be 
cluded that it must be an asteroid or else it satellite of Mars an open channel of eighteen feet of water at mean tide to 
which--has hitherto escaped notice. As it was known there and from the sea at the f:louth Pass. " Captain Brown, the 
was an asteroid in that neighborhood the two astronomers engineer in charge, has reported to the Secretary of War 
waited with some anxiety for the reappearance of the ob- that a survey has been made, showing a channel 250 feet 
ject, but Professor Newcomb was so well satisfied that it wide and 18 feet deep, and the Secretary has ordered that 
must be a satellite that he set to work to calculate its time further expenditure of the $100, 000 be stopped. The dredges 
of revolution, which he found to be about thirty hours. that are working on the other passes will therefore be with
The planet could not well be seen until near ten o'clock on withdrawn. This is construed as an official acknowledg
the night of the 17th. , and this time of revolution showed ment of the success of Captain Eads' jetty system, and it 
that the satellite, if it was one, could not probably be seen must be very gratifybg to him, in view of the official op
until nearly the morning of the 18th. , but if it was an aster- position he had to encounter before he could get his plans 
oid it could be seen on the night of the 17th. As soon as adopted. 
the planet could be seen the professors were on the watch, Reports just received here state that the Entomological 
and to their dismay they found a star just where the asteroid I Commissioners have made an extended trip through a large 
should be ; but Professor Hall became satisfied from his reginn of our western territories. The observations of Pro
measurements that it could not be an asteroid, and Professor fessors Riley and Packard coincide in indicating that little 
Newcomb, seeing Mars apparently passing the object, from trouble need be feared from the grasshoppers during the 
his calculations thought that it would surely be seen at four present year in the west. The wet, cool, backward weather 
o'clock on the morning of t he 18th. at the same place where has proved unfavorable for the development of the insects, 
it was discov3red on the 16th. They accordingly waited, and there are only a few localities where the numbers 
and were gratified with the sight of the star in the exact hatched are insufficient to do any damage worth mention
place predicted by Professor Newcomb. From this they ing. Professor Riley speaks more doubtfully about Colorado 
were perfectly satisfied that the object of their observations in this respect than as to Missouri, Kansas, and Iowa, on ac
was a satellite of Mars, and to their inexpressible gratifica. count of the greater diversity of surface and climate that 
tion they shortly after discovered a second satellite. At the Colorado affords, yet even as to that State he is very hope· 
end of the thirty hour period, the evening of the 18th. , their ful. In Minnesota and Dakota, Mr. Whitman has compiled 
observations were confirmed by the reappearance of the a report of the observed flights of graBshoppers for the pre
satellite ; and Mr. Todd, another of the astronomers, thought sent year. Their directions varied in a puzzling manner, 
he discovered a third object, which may yet prove to be and it is difficult to draw any conclusion from the record as 
still another satellite. The following extract from the offi- to their destination. Several of the flights were observed to 
cial report of Rear-Admiral Rodgers, in charge of the obser- ! go towards the northeast, which may account for the recent 
vatory, gives all the data relative to the position, time of II complaints from Canada of a visitation of the 'hopper. A 
revolution, etc. , that has been obtained at the' time of this very encouraging circumstances for our farmers is that no 
writing : account of the swarms which passed over Dakota describe 

" The first satellite has an apparent distance from the cen- the insects as alighting either to hatch or feed. 
tel' of Mars of 82 sec. , and its time of revolution around the Major Powell, in charge of the geological survey of the 
planet is 30 h. Its magnitude Professor Hall estimates as territories, states that there is but a comparatively small area 
the 13th or 14th. The plane of its orbit has now a consider- of arable land now owned by the United States, and is pre
able inclination to the line of sight from the earth to Mars. I paring for Congress, at the direction of the Committee on 
At its elongations its angles of position are 72° and 252°.  Public Lands, a report to maintain his assertions. The Ma
The second satellite was discovered August 17th at 16 h. jor's statements, however, are severely criticised by the 
It appears to be quite as bright as the first one, and at the western papers, who state that he runs an imaginary line 
elongations has nearly the same angles of position, which through Minnesota, Iowa, and Kansas, separating the " arid " 
correspond to the equator of Mars. Its apparent distance at and the t, humid " territory, west of which he says that 
the elongations and its periodic time are not yet known. farming cannot be successfully carried on. It is stated that 
The following are the preliminary elements. of the outer the experience of thousands of settlers contradict his theo
satellite as calculated by Professor Simon Newcomb : Major ries, .and that even if they were correct at present, there is 

appeared much pleased with what he saw. 
Washington, D. C. OCCASIONAL. 

The Locusts In Kansas. 

To the Editor of the Scientific American: 
In answer to many questions now being asked, I would say 

that, from all that can be ascertained, there is no danger 
whatever of another general invasion of locusts into Kansa] 
and adjacent States this fall. This has been my opinion all 
along, and the experience of the past two months strengthens 
it. The insects that developed in and arose from the country 
invaded last year flew, as I said they would, in a N. and N. 
W. direction up to the early part of July ; after which their 
conrse was more irregular, and finally set in the opposite di
rection, namely, S. S. E. and S. W. 

The country in which they hatched has been evacuated, 
and seriolis injury was confined to the extreme N. W. counties 
of Iowa and to Kandiyohi and some half dozen surrounding 
counties in Minnesota. With a few rare exceptions, the de
parting swarms have been light, and have vanished beyond 
record without doing harm. " What has become of them ? " 
is a common question. They were mostly diseased and para
sitized when they rose, and kept dropping in scattered num· 
bel'S in the country they passed over, to perish without notice 
and without issue. The more healthy ha ve been lost to sight 
in the thinly settled regions of the Northwest. Those which 
rose late in June and early in July from Minnesota, after fly
ing northwestwardly, retraced their course and have lately 
been flying over Iowa and now over parts of Kansas. They 
have done no serious injury, nor do I anticipate any. Those 
which left Minnesota a year ago acted very much the same 
way ; but they were followed by immense hordes from the 
country N. W. of Minnesota and from British Columbia, for 
they bred all through that region in 1 876. The present year, 
on the contrary, all the information that I can gather indi
cates that the insects are not, and have not been, in noticea
ble numbers in these northwest hatching grounds. Dr. Pack
ard did not find them in Wyoming, l\'[ontana, or Dakota, and 
there are none in Manitoba or in any of the more settled por
tions of British America. I expect to find the same state of 
things in the Sascatchawan country. From the mountain 
regions west of Kansas there is no danger, because the in
sects now developing in the higher mountain parks and passes 
are so relentlessly pursued by parasites and other enemies. 
Hence I say to all who are in the same state of mind : Plant, 
and leave the locusts out of account. As I have remarked 
elsewhere : " There is a constant struggle for supremacy be
tween the plant-feeder and its carnivorous enemies. The 
Rocky Mountain locust got the upper hand during the ex
cessively dry seasons of the early part of the present decade, 
and has been so numerous for the past three or four years 
that its enemies have rioted in plenty, and at last, in their 
turn, have increased inordinately. * * Nature maintains 
her average in the long run, and a few seasons of drouth 
and locust ravages are apt to be followed by a period of more 
rainy seasons and locust decrease. " C. V. RILEY. 

Glrndon, Minn. , August 21, 1877. 
� _ _  � ___ --=_= =ccc==�_-�. _-_-�_===== 

Growth 01' the Human Hair aftcr Death. 

Dr. Caldwell, of Iowa, states that in 1862 he was present 
at the exhumation of a body which had been buried two 
years before. The coffin had sprung open at the joints, and 
the hair protruded through the openings. On opening the 
coffin, the hair of the head was found to measure eighteen 
inches, the whiskers eight inches, and the hair on the breast 
five to six inches. The man had been shaved before being 
buried. In 1847, a similar circumstance occurred in Mercer 
county, Pa. In digging a grave, the workmen came upon 
the skeleton of a man that had been buried ten years. The 
hair was as firm as during life, and had grown to a length of 
eleven or twelve inches. 

.. . . ) .  
Copyrighted. 

The Germans attribute sharp tricks to the Yankees, but 
following is quite as bold a swindle as any of our own. An 
advertisement has been circulated promising to send for one 
mark (25 cents) " a  beautiful secret, how to become very 
strong,"  and signed ]H. L. MUller, in Erfurt. A person who 
sent the required amount received a printed slip with the fol
lowing prescription, enclosed in an unpaid envelope (prepay
ment is still optional over there) : " To become strong ! Take 
a bottle of good red wine, bury the wine in the earth in the 
neighborhood of an ant· hill, and l eave the wine there a Whole 
year. Then dig up the wine again and drink some of it oc
casionally, and you will receive strength which will increase 
to your astonishment. M. L. Miiller, in Erfurt. " The same 
slip contains the usual copyright expression, " reprints for
bidden," or literally "Nachdruck verboten. " 

• • • 1 • 
" WE find Mount Union College, " says Chief Justice 

Chase, "healthful, national, making integral education attain
able by all ;" has superior courses, professors, museum, ap
para-tus, board facilities , $500, 000 property benefiting its 
13, 097 students, who earn expenses teaching winters with out 
losing time. For new catalogue, address Pres. Hartshorn , 
LL. D . ,  Alliance, O. 
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PRACTICAL l'IIECHANISM. 

BY JOSHUA ROSE. 

NEW SERIES-No. XXXII. 

PATTERN-MAKIN G.-PULLEYS. 

For the sake of durability, patterns for pulleys are gen
erally made of cast iron. For convenience in moulding, it 
is usual to make them in halves, as shown in Fig. 220, 
A B being the line of division ; the hubs are of wood, as 
they frequently have to be changed to suit different sizes of 
shafts. 

We may commence by building up a wooden pattern for 
half of the rim, making it of such a size as to allow for its 
being turned by the machinist after being cast. Two cast
ings having been taken from this pattern, they are bored and 
turned to equal dimensions, the proper draught for moulding 
being given in the process. A slight projection is turned 
upon one half, fitting into a recess on the other as shown at 
B. When placed together the two halve� form the whole rim. 
The cast iron arms may be made either the full thickness or 
in halves. If made the full thickness they will be fixed to one 
of the half rims. As half the thickness of the arms is made to 
project beyond the half rim, it will form a guide to keep 
the two rims central, so that in this case the projection 
shown at B need not be made. The arms are fitted to the 
ring by turning, and at the same time a hole is bored through 
the center to form a guide for the hub, as shown at P in the 
cut. When the arms are cast in two halves, and a half 
fitted in each rim. the pattern is easier to mOUld, as a level 
parting is secured. The rims must · not only be kept central 
but be prevented from turning one on the other, hence the 
necessity for the hole to contain a pin, as shown at P. 
For convenience in drawing the pattern out of the sand, a 

couple of holes may be bored and tapped three eighths or 
half an inch, or larger if thought necessary, near the rim, 
diametrically opposite each other. 

Occasions often occur when it is inexped ient to go to the 
expense of a pattern for making a pulley, especially if the 
pulley be large and only one or two castings required. ) n  
this case w e  may make use o f  the following contrivance, 
though it must not be expected that as well shaped castings 
can be made with it as from a finished pattern. 

Fig. 221 illustrates by two views the app)'ratus as made 
wholly of wood. A is a piece shaped to the circle of the 
pulley.�- It is supposed to be large enough to extend at least 
about a sixth of its circumference ; the depth of A is equal 
to the width of the rim. B forms a connection between it 
and the center, where the print, P, is fastened. S S are 

simply braces to stiffen the frame, the use of which will 
presently be described. 

A core box must now be made embracing a section of the 
interior of the pulley. If the pulley is to have six arms, the 
core box will take up a sixth of the interior, if four arms, a 
fourth. We will suppose the pulley is to have six arms. 
The core is made as shown in Fig. 222. A B represents the 
arm of the pulley passing through the center of the box ; 
from C to D is exactly a sixth part of the inner circumfer
ence of the rim. A sixth part of the hub is fixed in the 
other corner. The piece. C D, is loose at the joints, as it is 
necessary to take it off to get out the core. The arm also 
is loose. When a core is made in this box the arm, A B, is 
first pulled out ; then the piece, C D, is removed, and after
ward the other pieces. The hollows around the endi'! of the 
arms may easily be formed by the core maker, or they may 
be formed in the box, as seen in Fig. 222. The hollow or 
fillet at the end of the arm near the center must be worked 
out solid with the arm itself, while that which is at the cir
cumference is worked in a piece fixed to C D. the arm being 
diminished so as to center this piece without making a feath
er edge. A plain straight arm, oval in section, is the cheap
est and most convenient for pulleys made in this way. It 
m ay .. however, be curved like the arc of a circle, but not 
made S-formed, as it could not then be drawn out from the 
solid core. 

The moulder, having prepared a level bed, places upon it 

the frame. Fig. 221, allowing the print to impress itself in 
the sand ; a weight is then placed upon the frame to keep it 
in position while the sand is pil ed around the curve and 
made level at the full height of the same. The frame is 
then shifted, and the sand moul ded in again. This process 

is repeated until the circle of the pulley is finished. Into 
the mould so prepared mnst now be placed six cores made in 
the box described in Fig. 222, and also the core to make the 
hole for the shaft. The whole is then covered with a level 
cope, and prepared for the casting. 

.. . . . .. 
Improvement In the ManuCacture oC Sulphuric Aeld. 

Professor Post, in his new work Ueber.die Fortschritte der 
Ohemischen Gross-lndustrie, says, in regard to this important 
manufacture, that there is scarcely any branch of chemical 
industry where the work has been going on more quietly 
than here, and to none have so many valuable, contributions 
been made during the past year. In the manufacture of the 
sulphurous acid, the residues and waste products from vari
ous metallurgical operations are coming more and more 
into use, while the residuea left from roasting pyrites are 
carefully worked over into metal or vitriol, or prepared for 
other uses as in purifying illuminating gas. Still, in view 
of the high price of pyrites abroad, many of the technical 
chemists there anticipate a period when they shall have to 
return to the use of sulphur. The Platten furnace for roast
ing pyrites dust i� coming into more frequent use, while 
that of Gerstenhiifer seems to be losing ground. The lat
ter, ()f course, still holds the field where ores that are apt to 
sinter or furnace products (like the lead products of Frei
berg) are used, as there, in consequence of subsequent con
centration, a certain amount of sulphur in the roasted pro
duct is required. In the Platten furnace sintering would be 
very inconvenient. Hasenclever's furnace for blende is ex
Citing more interest, and a new modification of his sliding 
furnace for pyrites has also been introduced. 

It is interesting to notice the practical use of sulphuretted 
hydrogen gas for the manufacture of sulphurous aCld. This 
gas, which is often formed as a by-product, has hitherto 
only been a source of annoyance and injury. It is also im
portant economically to observe the employment of com
pounds of oxygen and nitrogen obtained in the manufac
ture of aniline. 

Probably the most important publication of the year on 
this subject was the prize essay of Brode en the Glover 
towers. In this he proves the utility of these towers even 
for dilute and comparatively cool sulphurous vapors. 

The changes in the form of platinum apparatus employed 
to concentrate the acid are extending. The system of Faure 
and Kessler (whose apparatus is in use at the Peekskill 
Chemical Works, and in other places in the United States), 
has become better known, but the new forms of the old 
boiler have not been the only subjects of discussion. Post 
publishes a very interesting original communication upon 
" Changes in these Apparatus, " too long for insertion here. 
He says : On the whole it seems as if more confidence was 
reposed in the latter than in that of Faure and Kessler, the 
introduction of which gave rise to the invention of the lat
ter. Dr. Schott emphasizes the fact that there is the greatest 
tendency, in all branches of industry where distillation or 
evaporation is carried on, to lessen the capital in vested in 
apparatus, and also the cost of running it. In the manufac
ture of spirits, too, the stills are much flattened. It seems as 
if Faure and Kessler had only intended to lessen the con
sumption of platinum by leaving off the helmet or head of 
the alembic, and reducing the platinum covering of the 
boiler, and in doing this they struck upon the idea of evapo
rating about four inches of acid in a shallow vessel shaped 
like a saucer. The helmet waR replaced by a tall, broad, 
and well-cooled cap of lead. The advantages of a shallow 
stream of acid are noticeable in the larger quantity concen 
trated, smaller consumption of coal, and greater dilution of 
the acid distilled over (170 to 180 B. ). Still, the necessity of 
frequent repairs and consequent interruption of the process 
interferes with its general introduction. Soon after the dis 
advantages of this apparatus became known, two European 
dealers in platinum, Desmoutis, Quenessen & Lebrun of 
Paris, and Johnson, Matthey & Co. , of London, each came 
into the market with a boiler, tJ- e form of which showed 
that the two latter had made good use of the experience of 
the first-named inventors. To favor a strong evaporation 
and produce a dilute acid distillate, they retained the same 
form of kettle, then united with this was a systematic heat
ing of the acid in the kettle, but many disadvantages of 

Faure and Kessel's dish evaporation were removed by re
storing the platinum head. 

In 1875, in Prussia alone, 51,881 tons of raw material were 
consumed in 19 factories, employing 836 workmen, and 
making 69,985 tons of oil of vitriol, worth $1,359, 300. One 
tenth of the raw mater:al consisted of metallurgical waste 
products. 

Utilization of the burned pyrites is becoming more gen
eral in Germany. A number of manufacturers on the Rhine 
have united together to import pyrites containing copper 
from Spain, and have the burned product worked up into 
copper or its salts, in their factory at Duisburg. The burned 
pyrites of Scheenebeck, which are free from copper, are used 
to' purify coal gas, either alone or after treatment with the 
manganese solution remaining from the manUfacture of 
chlorine. It is also employed in making green vitriol to 
neutralize the sulphuric acid formed by' the oxidation of  the 
bituminous shales of the brown coal formation, for which 
iron was formerly employed. The burned pyrites of Scheel
mer are regularly employed, mixed with other ores, for 
making iron. 

In regard to its use for road-making, for which it is well 
fitted by its solidity, dryness, and uniformity, Sarrazin 
gives the following warning. If the pyrites contain any 
zinc, sulphate of iron and sulphate of zinc are formed, by 
oxidation, and after a long time spread to the land adjoin
ing and destroy the vegetation, rendering the land useless. 

Girardin, Aime, �Iorin, and Henri have described in Ann. 
ahem. Phys. the four largest deposits of pyrites, and 
analyzed 28 of those used in France for making sulphuric 
acid. The percentage of sulphur in these varies from 30 per 
cent to 53 per cent. , with an average of 45t per cent. In 5 
they report traces of arsenic ; in 5 others a slight trace, 
while in the others the arsenic was reported at from 0'01 to 
0 '23 per cent. In 1874, as much as 174,400 tons, worth 
$1,200. 000, were consumed in France ; of which the mines 
at Sain-Bel, Department of the RhOne, furnishes 121,000 
tons. Belgium, Norway, and Spain furnished 18,000 tons. 
The consumption of acid has increased two-fold in France 
and three-fold in England within ten years, much of the in
crease being due to its use in the manufacture of fertilizers. 
A knowledge of the foreign constituents of the ores, espe
cially arsenic and gangue, is very important to the manu
facturer. The arsenic passes into the numerous products 
which are made by the use cf sulphuric acid from pyrites ;  
carbonate o f  lime i s  decomposed i n  roasting th e pyrites, and 
is detrimelltal, first by producing carbonic acid, which ren
ders the gases impure, and secondly by forming sulphate of 
lime, which involves a loss of sulphurous acid . and makes 
the use of the burned pyrites in metallurgy difficult. Fluor
ide of calcium (fluorspar) produces hydrofluoric acid, which 
produces injury in the leaden chambers, by attacking glass 
vessels used to hold nitric acid, so that the latter comes into 
contact with the lead and destroys it. 

The sulphuretted hydrogen gas produced in the manufac
ture of sulphate of ammonia is utilized in Kunheim's works 
in Berlin in this way, that the gas is conducted into the 
pyrites furnace, where it comes into contact with the glow
ing pyrites and is completely burned. In this way they not 
only recover the sulphur that would otherwise be lost, but 
also avoid injury to their neighbors from the odor of escap
ing sulphuretted hydrogen. The nitric compounds con
tained in aniline residues are utilized at the Scheenebeck 
works by passing these acids through a Glover tower. 

.. . . . ..  
A Curious Underground RaHway Accident. 

In the open country, where unfenced road crossings are 
frequent, it if! easy for cattle to stray upon the track, and it 
is not surprising that accidents from such causes should take 
place. But that a disaster should occur upon an under
ground railway in the heart of a great city, seems almost 
incredible. Such, however, was the actual fact, recently, in 
this city, the scene of the accident being within the central 
tunnel of the Harlem Underground Railway, Fourth avenue, 
near 57th street. The New York and Boston express train 
was at that point approaching the station at 42d street, half 
a mile distant, when the engineer discovered four wild bulls 
upon the track. The locomotive struck the animals and was 
thrown from the track. The passengers were greatly terri
fied and jarred, but no person was injured. All the animals 
were killed. It appears that they belonged to a herd of wild 
Texan cattle which was being driven across the city ; and on 
passing the level ground near the Grand Central Depot, in 
front of the tunnel railway entrances, these four animals 
suddenly wheeled and dashed off into the middle tunnel on 
a full gallop and encountered the locomotive as stated. It 
is evident that the entrances to the underground railway 
need to be better guarded. Perhaps some ingenious 
person can devise a system of gates to be operated by the 

cars. 

Artificial Lelnonade. 

Loaf sugar 2 Ibs. ,  tartaric acid t oz. , essence of lemon 30 
drops, essence of almonds 20 drops. Dissolve the tartaric 
acid in two pints of hot water, add the sugar, and lastly the 
lemon and almond ; stir well, cover with a cloth, and leave 
until cold ; put two tablespoonfuls into a tumbler, and fill 
up w ith cold water. This drink, it is said, will be found 
much more refreshing and more palatable than either ginger 
beer or lemonade, and costs only 30 cents for ten pints. 
The addition of a very little bicarbonate of potash 10 each 
tumblerful just before drinking will give a wholesome ef
fervescing drink. 
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HOFFMAN'S IMPROVED BEER CASK. number to indicate a particular part or member of the struc-

The object of this device, which is intended for the use of ture. 
brewers' uses, is to provide a simple and effective mode of Patented through the Scientific American Patent Agency, 
rapidly cooling beer. A metal tube extends from end to end July 10, 1877, by John Forbes, of Dartmouth, Nova Scotia. 
of the cask, and is fastened to the heads. The ends of the 4 • ,; ........ $r!!l------
tube are secured and closed by means of adjustable taps or Amber and Antlqnltl/!II under Berlin. 

are pivoted to rings or a box which incloses the ends of the The streets have been torn up recently in Berlin, Prussia, 
tube. The device is readily and cheaply applied to casks for the purpose of putting d9wn a much-needed system of 
and barrels now in use. I drainage pipes. These excavations, although not nearly so 

Among the advantages claimed are that the tube gives I deep as the New York sewers, are unearthing various curi
great resisting force to the barrel, and that the tube may be osities, and may contribute something to the geology of that 

charged with ice, thus causing the beer to keep in good con
dition. 

Patented July 10, 1877, by Mr. John Hoffman, Toledo, 
Ohio, who may be addressed for further particulars. 

ancient city. Aeeording to the Berliner Fremdenblatt, a 
considemble quantity of amber has been found in one of these 
excavations, in Alexandrinen Stmsse. Onc piece, which 
was shown to the editor of that paper, was as large as a hen's 
egg. 

The result of this discovery has been the issue of a circu
lar by the city magistmte Dunckel', addressed to the officials 
and overseers of the work, in which he states that the work 
of sewering the inner portion of the oldest part of Berlin 
offers an excellent and most desirable opportunity to become 
acquainted, to a certain extent, with the soil and gronnd on 
which the ancient towns of Berlin and KeelIn w ere built, 
sueh as has never before been offered, and may never occur 
again. In very ancient times two fishmg towns named Ber
lin and KeelIn occupied the spot where the modern Berlin 
stands ; the latter of these has been m entioned as long ago as 
1237, the former in 1244. The magistrate, therefore, in
structs the officers in charge of the work to observe, first, the 
layers of earth, and second, to note any articles found which 
seem calculated to throw light on the state of civilization of 
early times, and to collect such articles and send them to the 
museum, in Kloster Strasse, 68. In regard to the artificial 

C I • I .. soil they are to note whether it is clay, sand, loam, peat. 
ELECTRICAL APPARATUS TO INDICATE OVERSTRAIN OR stone, refuse, or the like, and to note what utensils of metal 

WEAKNESS IN BRIDGES OR OTHER STRUCTURES. or pottery ace found therein. Bones and other remains of 
This invention relates to certain means of obtaining a animals and men, indications of old walls, pile works, wells, 

prompt indication of the unsafe condition of such structures etc. , are to 'be observed. The character of the natural earth 
as bridges, roofs, etc. , whsn such unsafe condition is caused beneath the loam and accumulated artificial soil is also to be 
by overloading or undue or excessive strain of any member stated. A table accompanies the circular showing to what 
or of the whole structure, or by derangement of parts at articles the attention of the workmen is to be called. The 
joints or connections, or by any change of condition, either laborers also receive suitable instructions in the circular. 
sudden or gradual, from that under which the structure was Finders of coin and other articles of value will be paid a 
designed to serve. suitable reward. 

In the case of a bridge, for instance, the various members Another of the curiosities already brought to light in these 
of which are subjected to either tensile or compressive strain excavations is a dozen wooden coffins found in the Spittel 
tbe several proportions of such members are so adjusted as Markt (Hospital Market), near Niederwall Strasse. They 
to afford a determined margin between the ultimate break- were piled one on the other, three deep. These coffins do not 
ing load or strain and the greatest load or strain to which d�te from prehistoric times, but possess a respectable an
such member is intended to be exposed under traffic or use. tiquity of at least 260 years. The spot was once used as a 
This margin may be redueed by various causes, as the pass- ! potter's field, but has not been used since 1620. Notwith 
age of an excessive load, a sudden jar produced by slight ob· 1 standing their age, the coffins and the bones in them are per
structions to, or perhap s partIal 
derailment of, wheels, breaking 
of flanges, etc. , or within the 
structure itself, loosening of riv· 
ets, gradual weakenin g  of the 
member under frequent repeti
tions of the load, imperfect work
manship, flaws in the material or 
errors of calculation not appar
ent at the time of erection. Such 
lessening of the margin of safety 
need not be fatal to the structure, 
provided it can be detected and 
s u i  t a b  1 e remedial measures 
promptly adopted and the origi
nally designed margin of safety 
obtained. 

In the case of members ex
posed to tensile or compressive 
strain no permanent injury will 
result until the limit of elasticity 
of material is exceeded. Indica
tion of overloading will be re
corded before this li:nit has been 
reached. 

[SEPTEMBER 1 5, 1 877.  
I f  these coffins originally contained the bodies o f  paupers, 

it may be asked why they were so carefully prepared with 
tar and lime. If, however, they held the corpses of persons 
that had died of contagious diseases , may not this have been 
done as a precaution to prevent a spread of the disease ? 

.. 41 � .. 
Wine 1,600 Years Old. 

We do not often drink wine that is 50 years old, less fre
quently that which has celebrated its centennial, and wine of 

200 years age is an absolute rarity. In the famous Kath
keller at Bremen the visitor is shown casks of wine of won
derful age, and looks with admiration on the cask labelled 
1624. The celebrated French chemist Berthelot recently had 
the pleasure of exhibiting to his colleagues in the French 
Academy of Sciences some wine about 1,600 years old. He 
had even succeeded in separating the alcohol from this wine, 
so that the assembly could see alcohol of 1, 500 or 1, 600 years 
age. The color of this ancient wine is not very tempting ; 
in taste and smell it is not remarkable, and it is doubtful if 
a connoisseur would be pleased to find it on his table. 

Berthelot spent the month of May in Marseilles, and while 
there visited the Borely Museum. His curiosity was excited 
by a glass vessel which was se aled up and contained some 
liquid. What kind of a fluid could it be ? The Professor ob
tained permission from the Mayor of Marseilles to open the 
vessel and take the liquid with him to Paris. The total quan-

tity was only 35 cubic centime

- ----- -
I 

In the case of dislocation or 
derangement of parts, as the slip
ping out of position or shutting 
by of butted j oints-as in upper 
chords, or vertical posts, or 
oblique struts-in all such and in 
all similar or analogous cases, it 
is the objeC't of this invention to 
furnish a ready means of obtain

ELECTRICAL APPARATUS TO INDICATE WEAKNESS IN BRIDGES, ETC. 

ters (about 1 fluid ounce or wine
glassfull). The liquid is genu
ine wine, is of a brownish color, 
and contains, in suspension, a 
solid substance, which does not 
form a sediment ; the odor is de
cidedly vinous, with a very per
ceptible aroma, and reminds one 
of the taste of wine which has 
been boiled in contact with fatty 
substances, or, if you please, of 
sweet apple wine. The taste is 
strong and hot on account of the 
large amount of alcohol, togeth
er with acid and a trace of some 
aromatic substance. The color
ing matter had almost entirely 
disappeared already ; and only a 
trace of sugar was found in the 
wine. The percentage of alco · 
hoI corresponds to that of a weak 
wine ; the proportion of acid is 
almost normal. This is proba
bly the first time any one has 
handled alcohol of such age. The 
liquid had kept thus long be
cause it was hermetically sealcd 
up in a glass vessel-a very un
common occurrcn ce. The tube 
which held the wine was blown 
out like a hanging l�p, and af
ter being filled with wine was 
very neatly melted together, 

ing a direct indication that such overstrain or derangement 
has taken place, although no permanent set or immediately 
apparent evidence may have been left upon the member or 
structure itself. 

fectly preserved, and in some of the coffins pieces of the I just as it would be done to-day in our blowpipe flame. 
clothing still remain. The composition of the glass itself indicated a great age, 

The invention consists in attaching upon each member of 
the structure an insulated wire or conductor, as shown in the 
cut, so arranged that an electric circuit may be made or 
broken, by any convenient mechanical means, by the abnor
mal condition resulting from the excessive strain or disloca
tion of parts, from whatever cause it may arise, through 
which a motion either in the substance of the member itself 
or between contiguous and adjoining members has taken 
place, the closing or rupture of the circuit to be indicated by 
an annunciator, operated by the electric current from a bat
tery through electro-magnets suitably arranged, the arma
ture of the magnets being so adjusted that, as in the case of 
hotel call-bells, a number or indicator shall be exposed, said 

Professor Virehow is making a thorough investigation of and like all antique glass was rich in potash and poor in lime. 
this curious circumstance. He expects to find out the sub- This tube was found at Aliscamp, near ArIes, on a broad 
stance with which the wood is saturated and which has pro- plain which had been used in the time of the Romans as a 
tected it from action of tbe soil. The wood appears to be burial or funeral place ; a farmer who was plowing unusually 
young oak. The separate planks are 3 centimeters (1 '2 inch) deep brought it to light. The antiquarians are inclined to 
thick, and covered outside and in with a thick coat of tar ; the belief that there was once a glasshouse at Arles which 
besides, the coffins seem to have been a layer of lime on the produced very fine workmanship. The glass tube was made 
inside. At present the wood is so hard that the workmen on French soil, and probably reaches back to the first occu
have already broken several axes and saws upon it. The pation of Gaul by the Romans. 
planks are held together by large wrought iron nails, which In regard to the motives which led to the wine being so 
differ essentially in form from those in use at the present carefully sealed up in a glass tube, Berthelot thinks that it 
day. They are 8 cm. (3t in.) long, 4 cm. (it in. ) wide, and may be attributed to some religious ceremony or offering to 
2 cm. (! in. ) thick. On the broad side of the nail is a pecu- the spirit of the departed. The place where it was found., 
liar furrow running its whole length, which may probably " Campi Elysei, " a burial place that was examined long ago, 
have served to impart to the nail greater power of holding on. adds another argument in favor of this view. 
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THE BOX TORTOISE. 

BY C. FEW SEISS. 

" Land turtle " is the appellat ion by which this chelonian 
is commonly known. Its correct herpetological name is 
ci8tudo clausa (Gmelin). Dr. Holbrook describes it under the 
name of " cistuda Oarolina-Edwards " (" North American 
Herpetology, " l842, vol. I. , page 31), and Professor Aga�siz, 
the cistudo Virginea, of Grew (" North American Testudi
nata," 1857, vol. I. page 445). 

Few reptiles vary in color 
so greatly. I have examined 
individuals of this species 
which were of a uniform 
blackish-brown color, entire
ly spotless ; others bright yel
low, with black blotches and 
rays ; others black, with yel
low spots ; and still others, 
reddish yellow, with black 
and brown spots, lines, and 
dashes. It is impossible to 
find two individuals of this 
species exactly similar in col
oration. 

The box tortoise is poly
phagous. I have known it to 
cat berries of many kinds, 
apples, melons, tomatoes, 
earth worms, and carrion ; 
and, in captivity, green corn. 
and meat, both raw and 
cooked. I believe it might 
subsist entirely upon " buns 
and water crackers. "  I em-
phasize the " it," for this 

Jcitutifi c �tutri tllU. 
Compounds oC Silicon w-Ith the Platinum Metals. 

When platinum is fused in a clay crucible lined with char
coal, it becomes crystalline on cooling and may be readily pul
verized. Boussingault has shown that when platinum is fused 
with charcoal that contains silicic or sand, or in a clay cru
cible lined with charcoal, it takes up 2 '2 to 5 '0 per cent of 
silicon. Under the same circumstances the other metals of 
the platinum group take silicon as follows : Iridium, 3 '7 to 
7 '0 per cent ; palladium, 3 ·4 per cent ; rutheninm, 2 J per 

reason : A tender-hearteJ THE BOX TORTOISE. 
lady, a member of the Society 
for the Prevention of Cruelty to Animals, having observed cent. Carbon is not taken up by these metals, and further 
the boa constrictors at our Philadelphia Zoological Garden experiments show that by igniting carbon strongly with sil
were fed with living pigeons and rabbits, suggested " buns icic acid, the latter is partially reduced ; at very high tern 
and water crackers " be substituted, and thus avoid cruel- peratures the reduced silicon volatilizes and is absJrbed by a 
ty to animals ! I suppose the old lady thought the very slip of platinum foil held over the ignited mass. 
sight of the food named by her would cause the boas .. , • • .. 
to smack their labials in wild delight, and to cause them WATER HOGS. 

to exclaim in the ophidian tongue, ,. Oh buns ! yum-yum The South American capivari or capybara (hydrochoerus 
-yum !" capybara) is called water hog, on account of a superficial re-

The female box tortoise, when young, lays one or two semblance with the hog. It is the giant of the rodents, and 
eggs ; when older, six or more. The eggs are nearly globu- for this reason is an interesting subiect for the zoologist. 
lar in form, and are of a dirty or yellowish white color. The two London specimens are of about the size of half 
Like the eggs of serpents,  they are covered with a tough grown hogs. Their color is a dirty grayish, which changes 
skin, not with a hard shell as in the birds. The eggs are on the back into a reddish or grayish-brown. The 
deposited in holes in the ground, which the female tortoise I bristle-like hair has a length of from one to two inchos, and 
excavates with her hind legs and feet only, using them alter- i hardly covers the body. It is thickest at the hind portion of 
nately, throwing 
out the loose earth 
with her feet. One 
or two eggs are laid 
in eadi hole, and 
arc carefully cov
ered over before she 
quits the spot. The 
whole number of 
eggs are generally 
deposited in the 
immediate v i c  i n  i
ty. 

, i 
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According to Burmeister, Rengger, and Darwin, the 
capybara is found frequently in the rivers and waters of 
Brazil and Paraguay. It is hunted for its meat and skin. 
It forms the main prey of the jaguar. The food of the 
water hog consists of water plants and roots. It lives singly 
and in herds ; takes refuge in case of danger in the water, 
and swims with ease for a considerable length of time. The 
largest specimen, obtained by Darwin, had a weight of over 
one hundred pounds. and the length of the largest water hog 

:::neasured by Burmeister was 
abou t five feet long ; but it 
.s not unfrequent that dry 
skins of the animal are sold 
by dealers of much greater 
length. 

-- _ _  .�".H._.--
Substitute Cor the Tour

niquet. 

It has been customary to 
furnish workmen on English 
railroads with tourniquets for 
use, in case of accidents in
volving hmmorrhage, until 
medical aid could be ob
tained. On the London and 
Northwestern Railway, for 
the past fifteen months, elas
tic tubes have been substitu
tcd for the tourniquets, with 
such excellent res nIts that 
large additional supplies have 
been ordered. The tube ter
minates in a hook at eacb 
encl, and is simply applied 
while stretched, and the hooks 
fastened to each other. The 
advantage seems to be that 

much less skill is required in the use of the tube than in the 
application of the tourniquet, and that it is more certain in 
its action. 

.. , . . .. 

Japanese Mirrors. 

Repairing of mirrors is a process to which the art of Eu
ropeans and· Americans has not yet arrived. As they make 
mirrors in Japan, however, the process of repairing is no 
more difficult than that of mending a stove. The Japanese 
mirror would seem to be only an improvement on that used 
by Helen of Troy-a metallic affair burnished and polished. 
It is a bronze disk, composed of eighty parts of copper, fif
teen of tin, and five of lead. It is cast in a mould com
posed of powdered stone and pulverized crucibles. The 

casing is polished by hand, as the Japanese alone can pol
ish ' and the last · process is to rub the surface of the mirror 

with an amalgam 
composed of quick
silver, tin, and lead. 
And this is done by 
hand and with a 
piece of wash leath
er, till the mirror 
has a bright reflect
ing surface. This 
surface solves the 
problem of repair
ing some mirrors, 
since it can at any 
time be readily re
polished. 

At every stage of 
the work the choic
est materials are em
ployed. The cheap
er mirrors have sul
phide of lead and 
antimony instead of 
tin in their compo
sition. 

A curious optical 
effect can be pro
duced by some of 
these mirrors-pro
bably the best fin
ished. On the re
verse, which is also 
polished, are words 
and figures in relief. 
By throwing in a 
bright sunlight the 
reflection of the mir-

This tortoise is 
irregular in its time 
for going into hi
bernation. So long 
as the weather is 
'warnl it remalllS 
above ground, but 
when the weather 
grows cold and un
pleasant it creeps 
beneath the surface 
of the soil. A late 
or early going into 
hibernation d o e  s 
not foretell the 
mildness or severity 
of the winter fol
lowing. The win. 
tel' of 1875 was ex
tremely cold, yet 
onr cistudos did not 
go under the ground 
until November 3, 
1874, while they 
buried themselves 
about the middle of 
October in preced
ing winters which 
proved to be mod

erate. THE WATER HOGS IN THE ZOOLOGICAL GARDENS AT LONDON. 

ror on a screen, 
these figures are 
seen t o  s h  i n e 
through the reflect
ed surface of the 
mirror. The fact is 
noted by an En-

In the female cis-
tudo the under shell (plastron) is concave, while in the female 
it is flat. The specimen from which my sketch was made, 
is an old male, weighing a small fraction lesd than one 
pound. The little crustacean in the foreground is com
mon in the ocean about the sandy beach of Atlantic City, 
N. J. 

the back. The nose is flat, the eyes are expressionless and 
set back a considerable distance, forming the main features 
of the head. The neck and body are strongly built ; the 
hind legs have three and the fore legs have four toes that are 
provided with broad, rounded-off nails and connected by 
webs. The tail is only indicated by a short, horny protrusion. 

glish professor in 
the University of Tokio. R. W. Atkinson. He has been 
able to discover no satisfactory solution of the phenomenon, 
but it is certainly one worth investigation. The body of the 
mirror is absolutely opaque, and there must be some law of 
refraction, yet not fully discovered, to account for an ap
pearance so singular. -Philadelphia Ledger. 
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1 68 
THE CORDONNIER, t?R COBBLER FISH. 

This fish (caranaJ cilianis) derives its name from the long 
sharp spines of the dorsal and anal fins, which to many per
sons have a fancied resemblance to the awl and bristles em
ployed by cobblers in their trade. It is found quite com
mon in various localities, from the Red Sea, throughout all 
the Indian seas, and is a good example of the genus to 
which it belongs. No less than seventy species having been 
classed in this genus. 

The form of this fish is sufficiently curious to render it a 
conspicuous species, and it may be easily distinguished from 

1titufifi t jtutti tau. 
most. If it does, further counterbalancing is necessary. The 
hole should be bored with a stout tool, held as close in to 
the tool post as the circumstances will admit. The last bor
ing should be taken at a comparatively fast speed, and with 
a fine cut. 

The next operation is to turn up a mandrel to fit the holes 
bored as above. The length of this mandrel should be equal 
to the diameter of the lathe face plate. This mandrel need 
not be turned from end to end, but only just as far as to let 
the mandrel stand central with the face plate when the cross
head is chucked the second time. The mandrel should be for 
an inch at each end parallel and of equal diameter, its middle 
being a snug fit, so as to drive very lightly into the two 
wrist pin holes. 

Then chuck the crosshead to bore the piston rod hole, set
ting it so that the mandrel stands exactly parallel with the 
face plate of the lathe, and making the outer end run true 
according to the outside of the metal. To test the setting, 
the surface gauge is held against the face plate and the hook 
end of the surface gauge scriber is tried over each end of the 
mandrel, taking care that the scriber point touches the man
dril very lightly, as otherwise it would be apt to spring. 
After the turning at this end is roughed out, it would be 
well to test the work again, because sometimes the packing 
used in setting the work will compress a little, throwing the 
work out of true. In cases where the rod end is tried into 
the hole to fit the taper, watchfulness is required to see that 
trying the rod does not affect the setting of the work. In 
finishing the work, two or three fine cuts should be taken so 
as to ensure a clean, true, and smooth taper hole, which will 
not take much grinding to get a smooth polished bearing. 
Instead of using a chalk mark upon the rod end in trying it 
into the crosshead, it is better to use a little Venetian red 
mixed with lubricating oil, giving the work a very slight 
coat. 

. , .  � .. 
SIMPLE WAY TO MAKE ICE. 

[SEPTEMBER 1 5, 1 877. 
which some water is placed, so as to be between the board 
and the bottom of the dish. When in this condition the 
nozzle of a bellows is kept over it in the position indicated 
in the figure, and by working the bellows a blast of air is 
thrown upon the surface of the volatile liquid in the dish. 
and so its evaporation accelerated. After continuing this for 
a little while, the water under the dish is found to be frozen. 

.. , . , " 
IMPROVED GLUE POT. 

The desirability of keeping glue, while being lJ.sed, at the 
right temperature, and avoiding all liability of its boiling 

Among the different principles on which the production 
of artificial cold is founded, sta�ds foremost the evaporation 
of volatile liquids, during which evaporation the heat made 
latent in the vapor causes its temperature to be far below I 
that of the liquid from which it originates, and so robs the 
remainder of this liquid and the surrounding bodies from a 
great deal of their heat, in this way producing a cold of 
which the intensity is proportional to the rapidity of the 
evaporation, and therefore depends greatly on the degree of 

/ 

I volatility of the liquid used. 

its many congeners by an oblong spot on the aperculum and I It is. a common lecture room e�periment t.o freeze a small 
six black bands that are drawn across the bod h' I quantIty of water under the bell Jar of an aIr pump, when y, reac mg 

h . d d . h ffi '  'd' bl nearly to the abdomen. 

I 
t e vacuum IS pro uce WIt su CIent rapi Ity ; a ta espoon-

.. , • • .. full of water placed in a watchglass may be frozen in less 
HOW TO CHUCK AND BORE AN ENGINE CROSSHEAD. than a minute, all what is necessary is that the pump be able 

A correspondent asks : " How can I chuck a crosshead for ' to remove the watery vapor formed as fast as it is generated. 
a 12 horse engine, and ensure that the holes for the piston rod If the air pump is not in perfect condition, it is necessary to 
and the wrist pin shall be true and at right angles with each I add some auxiliary agent, and this is to place under the bell 
other? " If the crosshead is a forged one, or if it is of cast jar a fiat dish filled with sulphuric acid ; this, by its great 
iron and the first one cast from the pattern, it will be neces- I affinity for water! vapor, aids the actio� of the pu�p, .and 
sary ttl line it out with a square, compasses, and scribing makes the experIment successful, even If the pump IS In a 
block to ensure that there is stock enough to allow it to work lesser degree perfect. 
clean ; if, however, it is known that there is ample material This lecture room experiment has been modified into a 
to come off, this may be omitted. The hole for the wrist practical machine by Carre of Paris, and is since some years 
pin should be bored first, because one hole must be used in in operation in many of the Paris restaurants. It consists 
connection with a mandril when chucking the crosshead for of a hand air pump, which exhausts the air and watery vapor 
the secoud boring. It is easier to turn a mandril for the from a strong glass bottle half filled with water, while this 
wrist pin hole than to turn one for the piston rod hole ; and air and vapor before reaching the pump passes through a 
furthermore, the wrist pin mandrel can extend through both cylinder with sulphuric acid, which retains most of the wa
sides of the crosshead, which would be inconvenient in the tery vapor and makes the evaporation so rapid that a quart 
case of the piston rod hole on account of the taper. of water can be easily frozen in a few minutes, according to 

If the crosshead is lined out, and the lines are carried the condition of machine, of season, and locality. 
full length of the casting or forgmg, they will still be too 
short to set the crosshead by. because the thickness of a fine 
line in the length of the crosshead becomes considerable 
when multiplied by the length the connecting rod will be ; 
hence, when the crosshead end of that rod is connected, a very 
minute variation from being square with the wrist pin will 
cause the connectirig rod to require to be sprung to come as 
it should be with the crank pin journal, unless, indeed, the 
error be corrected by filing the bore of the connecting rod to 
suit the want of squareness in the wrist pin. If the latter 
expedient is resorted to, the brasses at that end will wear 
unduly on one side face. From these considerations we pro
ceed as follows : We first chuck the crosshead to bore the 
hole for the wrist pin, clamping it to the face plate of the 
lathe, and setting it to the scribed lines, if there be any ; or 
we may chuck and hold it by the outside of the metal, trying 
it with the surface gauge as well as making it run true. By 
so doing, if there is a want of truth in the casting or forging, 
be�ween the part parallel with the lathe centers and that 
parallel with the lathe face plate, we may divide the differ
ence between the two. While setting the crosshead, the 
holding plates should not be screwed up too tight, so that 
the work may be moved without giving it heavy blows. 
When the work is set, the plates must be tightened up grad
ually, first tightening one a little and then the other, until 
whole are sufficiently tightened. This is necessary, because 
completely tightening one bolt first may spring or force the 
work out of true. After the whole of the bolts are tightened 
the setting should be tested, to ensure that the work has not 
moved. The next procedure is to balance the weight of the 
crosshead upon the lathe face 'plate by bolting thereon a 
weight as a counterbalance, testmg the balancing by pulling 
the lathe round by hand and observing if the face plate 
always stops with one particular part of the work upper-

But in place of freezing water by its own evaporation it is 
more advantageous to use a liquid of greater volatility, such 
as ether, carbon bisulphide, liquid ammonia, cnymogene, or 
even liquefied carbonic or nitrous oxide. The latter two 
substances are indeed so volatile that it requires no machine
ry to freeze water with them ; it is sufficient to surround a 
vessel with either of those substances, when the water in it 
will be rapidly congealed. 

Less volatile substances may also be made to evaporate 
rapidly enough to freeze water, withont the aid of vacuum 
pumps, by simply aiding their evaporation by means of a blast 
of air. Bottger has published a simple method of which the 
whole apparatus required is represented in the engraving. 
It consists in a fiat dish of very thin sheet copper, in which 
some carbon bisulphide, ether, or chymogene is poured ; this 
dish is placed on a small square board of pine wood, on 

over, on the one hand, or of becoming chilled on the other, 
is well known to mechanics who have occasion to. prepare 
and use the material. By the invention illustrated herewith 
this is claimed to be accomplished with certainty and with
out trouble. To the center of the under side of the bottom 
of the shell, A, is secured a screw, a, which extends down
ward and at right angles to the bottom. C represents the 
base, from which emanates the heat de8igned to dissolve the 
glue. This base has formed through its center an orifice, b, 
which has within it screw threads corresponding to the 
threads on the screw, a. The upper surface of the base, . C, 
is closed, as well as its under surface. The screw, a, after 
being entered within the orifice, b, may be received entirely 
within said orifice, or but partially so. 

Heat being applied into the base, C, by steam, or in any 
other desirable manner, the shell, A, of the glue pot is turned 
so as to send the screw, a, after being entered within the 
orifice, b, which will bring the under surface of the shell 
closely in contact with the upper surface of the base. In 
this position the greatest amount of heat is brought to bear 
upon the glue pot, and the glue within it very speedily be
gins to boil. Now, to keep the glue, after being properly 
prepared, at the requisite temperature, it is only necessary 
to revolve the shell, A, until its bottom is brought out of 
contact with the surface of the base. In this position a 
stratum of air, entering between the base and the bottom of 
the shell, will modify the temperature to any degree desired ; 
and by simply screwing up or down the cylinder, A, bring
ing it nearer to or further from the upper surface of the 
base, the glue may be kept on the boil, or simmer, or other
wise, at pleasure, without danger of boiling or getting too 
cool to use. This invention was patented January 11, 1876, 
by Mr. C. S. Comins, of New York city. 

.. u� .. 
Hospitals Cor those who can Pay. 

What is called the Home Hospital Association has been 
organized in London for the purpose of providing comforta
ble hospital accommodation, with skilled nurses, in various 
parts of London, for the benefit of patients who can afford 
to pay for such advantages. Such hospitals will not only be 
a great convenience to the public, but will prevent the abuse 
of charities intended only for the poor. 

A scheme is also on foot in London for the establishment 
of a large hospital composed of separate departments, each 
devoted to special diseases. It is thought that in this way 
one general medical staff may be able to superintend the 
whole institution, and that the material may be rendered 
more valuable for purposes of clinical instruction. 

.. , . . .. 
AN analysis by Charles C. Dreuding shows that tne or

ganic constituents of cotton root bark are a red and a yellow 
resinous coloring matter, fixed oil, gum, sugar, tannin and 
chlorophyll. 

------------.. �'H.�I� .. __ -----------
ON August 20th last, Frederick Cavill swam the English 

channel, twenty miles, from Cape Grisnez, France, to Dover, 
England. Time, 12 hours. 
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Hue and Progress oC the Bp-et su�ar Industry lished at enormous cost, by re-establishing ocean traffic, and A Sa'tlstactory G rasshopper IU:achlne. 

In France. the restoration of the colonies. On the same day that peace Professor Riley, of the Entomological Commission, has 
The following is extracted from the Inaugural Address was declared the price of sugar fell two thirds, and declined, during the summer perfected a grassh9pper machine, which 

delivered by M. Drouyn de Lhuys at the Agricultural Con- little by littlc, to 1 fro 40c. per kilogramme. The majority seems to be just the thing. It is intended to do away with 
gress at Compiegne : of home-grown sugar makers at once succumbed in the un- all extra material, like coal oil, which in the long run is ex-

Thollgh the avowal be made at the cost of patriotism, it equal contest, but some few brave spirits still maintained the pensive, and to work II.t all seasons, whether the insects are 
must be owned that the art of extracting sugar from the competition. Among these was M. Crespel-Delisse, who had just hatching or full grown. It is not patented, nor does the 
beet, which has now attained such a marvelous development, already gone through the crises of 1812 and 1814. With re- Professor intend to patent it, unless it is found necessary to 
is not of French origin. Even the plant itself is not indige- newed energy he established a central refinery at Arras, at- prevent others from doing so. In the Indu8&rialiBt, the or
nous, having been introduced from Bohemia by the bar- tached to it nineteen agricultural estates, destined to supply gan of the Kansas State Agricultural College at Manhattan, 
barian hordes that ravaged Gaul at the time of the Roman its wants in raw material, and constructed special workshops Mr. A. N. Godfrey thus speaks of the machine : 
Empire. In his " Theatre d'Agriculture, " Oliver de Serres for the manufacture of the necessary plant. His contribution The Mechanical Department hae. constructed a new locust 
speaks of it as a kind of forage, and appears to have presaged to the general output of sugar in the whole of France rose exterminator for Professor Riley. This machine operates 
the possibility of extracting the matter which furnished its to 4,000,000 kilogrammes yearly. In 1824 M. Crespel- upon the bagging principle. It is, briefly, a large canvas 
fcrmented juice. Its value as food for cattle was enthusiasti- Delisse's labors were made the subject of a special report by bag stretched upon a light but strong frame and placed upon 
cally advocated by the Abbe Commerel, in a pamphlet pub- Chaptal ; in 1827 he was awarded the great gold medal, and runners, which extend with curved tips a little in front of 
Hshed at Paris in 1786, under the title of "Instruction sur la 1864 the Government of the Second Empire claimed f.or him the mouth. The canvas is stretched upon the inside of the 
Culture, l'Usage, et les Avantages de la Betterave Cham. a national recompense as a public benefactor to his country. frame, thus making the bag smooth and even within. This 
p }tre. " It is scarcely necessary to recall how few industries have bag has a mouth ten feet long and two feet high, and con-

The honor of having demonstrated the existence of sugar had such difficulties to surmount and have achieved such verges backward to a small box one foot square with an 
in the beet belongs to a German chemist, named Margraff, rapid successes. In fact, the produce from the beet, when opening covered with wire cloth above, and containing a 
who was born in 1709. He conceived the idea of treating first called into unexpected competition with that .of the cane, slide cut-off at the end. This box opens into a small cylin
various indigenous saccharine plants, such as carrot and beet- was little more than a coarse brown sugar (ca880nade), and drical bag two and a half feet long and one foot in diameter. 
root, with alcohol, and established the fact that beets ccn- there has been no lack of pleasantries at its expence. Many This bag is kept in position by two tin hoops attached to a 
tain as much as 6 per cent of their weight of sugar. The may remember a caricature representing the little King of wide runner beneath, which is fastened to the main machine 
following extracts from a memoir, which he published in Rome holding a beetroot in his hand, and crying sadly, by leather straps. The hinder ring contains the door, which 
1745, show in an interesting manner how this valuable dis- " Papa saY8 that it is sugar. " Nowaday it is assuredly sugar, is of wire cloth stretched UP.on a stout iron ring, which fits 
covery, of whose immense future he could have no concep- and good sugar too. But what vigorous efforts and what tightly within the bag-ring, and swings upon a pivot like the 
ception, gradually dawned upon Margraff : " I  took the roots indefatigable perseverance have been required to attain this damper il). a stpvepipe. The door is fastened by a small iron 
of white beet, cut them into slices, and allowed them to dry. end ! To achieve this victory nothing less than a triple alli- rod dropped through holes . in the bag-ring at right angles to 
Then I reduced them to a coarse powder, eight ounces of ance of agricultural, chemical, and mechanical science has the axis of the door. The machine is made to " take more 
which I put into a stopped b.ottle, and poured upon them sufficed. land " by means of two triangUlar wings about six feet long 
sixteen ounces of rectified spirits of wine. The whole was Let us measure by the aid of figures the distance we have attached to the ends, from which are suspended a number 
then subjected to heat, which was pushed up to the boiling traversed in our onward march since 1827. At that date the of teeth or beaters, Which, swinging loosely, drive the 'hop
point of the spirit, while the powder collected at the bottom annual production of sugar was estimated at 1,000,000 kilo- pers towards t�e center. 'fhe wings also serve as attach
of the vessel was stirred about from time to time. Immedi- grammes, in 1840 at 27, 000,000 kilos. , in 1852 at 75,000,000 ments for the motor power. 
ately the boiling point was reached I removed the vessel kilos. , in 1846 at 247,000,000 kilos. , and in 1871 at 336,000,000 On smoOth:grol!-nd : the machine can be easily hauled by 
from the fire, poured its contents into a small linen bag, and kilos. In 1875 the production had risen to 450,000,000 kilos. , two men, but · where the grass is tall and thick it pulls 
squeezed out the liquid part thoroughly from the latter. The while the home consumption did not exceed 250,000,000 harder. 'rhe locusts on hopping into the machine soon 
liquid thus expressed was filtered while still hot, poured kilos. , and thus 200,000,000 were available for exportation. reach tbe small back portion, enter the small bag and are 
into a flat-bottomed glass vessel, corked up, and set aside in Looking back to the glass vessel in which Margraff first crys- attracted to the rear end by the light which enters at tbe 
a cool place. The spirits of wine at once became turbid and tallized the jmce of beet, heated with spirits of wine, it must gauze door. When a sufficient number are thus captured, 
at the end of some weeks small crystals were formed, having fain be acknowledged that the career of the home-grown the machine is stopped ; the cut-off is slid down in the box, 
all the characteristics of tolerably pure sugar. These I dis- slj.gar in Austria and in France has been a brilliant one thus shutting the 'hoppers in the bag ; a hole is dug behind 
solved anew in spirits, and thus obtained them of greater indeed. the machine, the bag tipped into it, the 'hoppers · buried, 
purity. " .. 4 • • .. and " presto 1" the thing is done. 

Epitaph on an Engineer. 
This procedure of Margraff was a mere laboratory experi- The advantages of this machine are many, some of which 

ment. Half a century had still to pass before any practical The Ohicago .Age of Steel says that the following epitaph are that it requires no additional expense to run it, as for 
application of his discovery was made. The second step is genuine : oil, tar, etc. ; it will catch the winged locusts as well as the 
was also the work of a German, though his name, Achard, Here lies in a horizontal position, young, if operated on cool morning and evenings ; and is 

The remains of mdicates descent from a French stock. In 1795 he grew adapted to almost all conditions of growing grain. The 
large quantities of beet on his farm in Silesia, and extracted George Washington Brown, machine can be made for about ten dollars, and perhaps 
from them sugar in abundance. He even got as far as· re- Steam Engineer, less. From all appearances the machine will give good sat-

Whose abilities and skill were an honor fining the product, and in 1799 pre�ented specimens of loaf isfaction, and armed with it we may hope to make a suc-
To the craft. sugar to Frederick William IlL of Prussia. cessful " strike " against any " l.ocust monopoly " that may 

In 1800 Achard publhhed his method in a work entitled His fire was even ; water-line at the middle cock ; try to crush us in the future. 
" Instruction sur la preparation du Sucre brut, du Sirop, Steam-just right. .. 4 • • .. 
et de l'Eau-de-vie de Betterave, " which attracted the atten- Every action was marked by the pressure gauge, A New- Case oC Aniline PolBoning. 

tion of the Institute of France. This body caused a de- And limited by the safety-valve, Not long since we published an article · by Dr. Seidler, on 
tailed report of the new industry to be drawn up, the matter And so accurately was his machinery regulated the aniline dyes and their effect on the system (SCIENTIFIC 

being then of much consequence owing to the loss of the By the governor, AMERICAN, page 40, July 21, 1877). Notwithstanding his 
French colonies. Sugar became still dearer when the Con- He never met with an accident, very plausible theories in regard to the non-injurious effects 
tin ental blockade suppressed maritime traffic, rising then t.o Until most mysteriously-'twas an unlucky day- of infinitesimal quantities of the poison, if such it be, we 
six and even twelve francs per kilogramme. Impressed by B.oiler, engine and building, with mortals ten, have some facts from Berlin that seem to throw doubt on 
the necessity of procuring for the population an article of All went up his conclusions. On pleasant Sundays in summer large 
diet which had by this time become an actual necessary of i Higher than a kite ! numbers of the denizens of that metropolis seek recreation 
life, the Government caused experiments to be made, one by Poor Brown, with nine others, departed this life in the pleasant retreats of Potsdam, the summer residence of 
one, upon all plants cultivated in France which were in any By steam royalty. On the last Sunday of July a large number of 
degree capable of replacing the sngar cane. In this manner Aged 46, Cincinnati, 0.,  April 14, 1871. these pleasure seekers suffered injury from fuchsine poison-
grapes, plums, maize, sorgho, carrot, and maple were passed At the inquest, ing. It seems that reports had reached the Potsdam police 
under review. Rewards were offered for the encouragement The Coroner held the deceased " a  blameless man. " that sickness had followed the partaking of some so-called 

. He was always true ;  f . 
of investigatIOn, and in 1810 Proust received from the Em- raspberry extract; a avonte flavoring over there . and usually 
peror Napoleon the Cross of the Legion of Honor and 1\ sum 'Twas the iron that was false ; of a very bright red color. The police at once instituted 

Providential-so it was to be. of 100,000 francs for his discovery of grape sugar ; whil e an investigation and found that the raspberry extract sold 
Peace to his dust. one of his competitors, Fouquet, was awarded 40,000 francs .. 4 .  I .. by a certain Potsdam merchant contained but very little of 

in acknowlerlgemenL of his efforts in the same direction. The School Blackboard. the juice of the berry and very much aniline, especially fuch-
Grape sugar, however, is not crystallizable ; it is friable ; it A correspondent of the New England Journal of Education sine. The raspberry juice found was at once confiscated and 
must be employed in quantities twice or thrice as large as states that the Rev. S. R. Hall, LL. D . ,  who recently died in an official warning published in the Potsdam papers against 
are required of cane or beet sugar ; and in the form of syrup, Brownington, Vt. , at the age of 82, where he was pastor of raspberry juice. These praiseworthy precautions prevented 
extracted directly from the grape, it is even less satisfac- the Congregational church for some thirty years, originated any further poisoning during the ensuing week among the 
tory. the notion of using a blackboard in schools. He first used citizens of Potsdam, but the calamity broke out again with 

Further researches were necessary, and now the turn of it in Rumford, Me. , in 1816, to illustrate arithmetic. The greater severity among the Sunday guests from Berlin. A 
beet root came. The first French factory for the extract of first one was made of black paper, which he marked upon number of persons who had been wandering about the beau
sugar from beet was founded at Lille, in 1810, by M. Crespel- with white chalk. The notion was at first ridiculed, but tiful gardens of Sans Souci were resting in Blume's cafe 
Delisse. Some Spaniards interned in the Departement du Mr. Hall persisted in its use, and finally. met with favor near the orangery, and drinking white beer mixed with 
Nord, who were familiar with the manufacture of cane He next used it in Concord, N. H. , where he taught for raspberry extract. Soon after partaking of these, symptoms 
sugar, lent him their assistance as workmen, and the venture some years. Here it was a great novelty in the public of poisoning were noticed, nausea and vomiting, etc. ; some 
soon became a great success. From 400 kilogrammes manu- schools nd many vtsited the school to see its use ' but this of the ladies even fainted away. Police-consul Thiedecke, 
factured the first year, the output rose to over 10,000 in the way of

' 
e:Plaining arithmetic was so snccessful th�t it was Dr. Frank, and others have attributed this sickness t.o fuch

next. The Institute had nominated a commission, composed adopted very soon after 1812 all through New England, and I sine, althou�h some of our readers �ight consider this 
of Ohaptal, Fourcroy, Darcel, Guyton-Morvan, de Cels, now no teacher seems to be able to get on without it. strange admIxture of raspberry a�d weISS beer, upon the 
Teissier, Vauquelin, and Deyeux, who were meanwhile oc- • • • � _ . empty stomach of a weary pedestnan, able to produce sick-
cupied in studying the methods recommended by Achard, New- Steamship. ness without the aid of fuchsine. Be this as it may, Berlin 
and seeking to improve upon them. On March 21, 1811, a The City of Macon, lately launched from the yard of John raspberry juice is at least suspicious. 
resume of their investigation appeared under the title of Roach, Chester, Pa. , has been built for the Ocean Steamship • I . ,  .. 
" Instruction pour Extraire Ie Sucre de la Betterave. " Soon Company of Savannah. She is of iron, 2,250 tons ; length, Fire Arms Improvement •• 
the impetuous genius of Napoleon, excited by a report of 272 feet over all ; 38 feet 6 inches beam moulded ; depth from Col. Silver, of London, Eng. , has made two very good 
Chaptal's, aspired to solve the problem by main force. A base line to top of spar deck, 26 feet 10 inches ; depth of hold, improvements, specially useful in heavy and rapid firing. 
decree of January 15 directed the creation of five schools of 24 feet 10 inches. She has two compound surface condens- T11e first consists of a soft rubber heel plate, which is readily 
chemistry, to which 100 pupils were to be attached, ioo,oOO ing engines of 1;650 horse power. Her boilers are four · in attached to any gun. It takes up the recoil in_ an admirable 
acres of land were to be cropped with beet, and four im- number, and are tubular cylindrical. Her propeller is .of the manner, and thus permits the firing of beavy charges with 
perial factories at once established. The downfall of the Hirsch patent. She will ply between New York and Savan impunity. 
Empire carried with it the ruin of this organization, estah.- , nah, in connection with the Georgia Central Railroad. The second improvement consists of a hard rubber hand 
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guard, made in the form of a sleeve, that slips over the bar
rel and forms a non-heat-conducting cover. By the use of 
this guard the gun barrel may be firmly held in the hand 
even after it has become scorching hot under rapid firing. 

Samples of these devices are furnished by Mr. Joseph 
Dixon, 7 Bloom Grove, Lower Norwood, London. 

• I . ' " 

$titufifit  �tutri'lln. 
was found that the power of the light is greatly augmented 
by covering the carbon burner with a thin sheet of copper. 
The augmented light was sufficiently powerful to render ob
jects visible at night at a distance of upwards of 3,000 
yards. 

. . . , .. 
Protessor Langley's Apparatus Cor Ellmluatlng 

ProCe.sor Loomis' New ltIeteorological Deductions. Personal Equations. 

Professor Elias Loomis of Yale College, after examining A well known source of error in astronomical observations 
the immense number of weather observations collected by is that due to the deficiencies of the observer himself in the 
the United States Signal Service, deduces the following gen- shape of defects in vision, perceptive power, etc. In order 
eralizations. The seven papers wherein the detail�d discus- to eliminate this, astronomers have adopted two courses ; 
sion has been embodied have appeared in the ;4merican either to find the amount of personal error in each case and 
Journal of Science and Arta whence the summarized conclu- applya subsequent correction, or to diminish or eliminate the 
sions below given are extracted : same by suitable devices during the act of observation. Pro-

1. Areas of low barometer result from a general movement fessor S. P. Langley describes, in the American Jo.urnal of 
of the atmosphere towards a central area, and this move- Science and ArtB, and new and very ingenious apparatus for 
ment is accompanied by a deflection of the wind to the right. eliminating the " personal equation " on the star itself. It 
which causes a tendency to circulate around the center with is constructed and operated as follows : 
a motion spirally in ward. On the transit pier (or in any other convenient locality) is 

2. This deflection to the right, which results from the a small clock, with a conical pendulum, whose bob slides 
earth's rotation, causes a diminished pressure within the area freely up and down the graduated rod, retaining its position 
of this inward movement, and the pressure is still further where left. A small horizontal wheel in the clock is con
diminished by the centrifugal force resulting from the circu- trolled by the pendulum, and turns once for a certain con
lation about a center. stant number of its revolutions. This wheel revolves once 

3. The amount of the barometric depression depends upon for each equatorial interval of the transit wires, when the 
the force of the wind, and the geographical extent of the re- bob is set at � mark near the top of the rod, and by sliding 
volving atmosphere. Thc effect of centrifugal force is not the bob sufficiently downward ; with the use of a readily 
considerable except when the velocity of the wind ap- constructed table, we can, given the declination of any star 
proaches that of a hurricane. With a velocity of 100 miles between the limits 0° and ± 60°, set the pendulum, so that 
per hour, the depression due to centrifugal force may amount this wheel shall make exactly one revolution while the star 
to about two inches ; but in the winter storms of the middle passes from wire to wire. This wheel carries near its peri
latitudes, with a velocity not exceeding forty miles per hour, phery a mercury drop or other contact piece, which once in 
the depression due to centrifugal force seldom exceeds one a revolution is carried past a point fixed near the periphery 
or two tenths of an inch. In these storms, three quarters of of a stationary horizontal wheel, concentric with the first, 
the observed depression of the barometer is usually the effect and immediately above it, but insulated and entirely detached 
of the earth's rotation : but in order that the depression at from it. 
the center may amount to as much as one inch, it is gen- This upper wheel, while thus related to the lower, 
erally necessary that this system of circulating winds should is entirely disconnected from the machinery of the clock, 
prevail over an area nearly 2,000 miles in diameter. and is thus far stationary ; but it can be revolved by cords 

4. In North America, south of latitude 35°, areas of low passing from a groove in its circumference to the hand of 
pressure are less frequent and generally exhibit a less de- the observer at the transit. As the upper, or ordinarily 
pression than near latitude 45°, because the area over which fixed, and the lower or constantly moving, wheels have a 
a cyclonic movement of the winds prevails is small ; and common vertical axis of revolution, and as the radial dis
this area is small because, if a cyclonic area could be formed tance of the point in the upper from this axis is the same as 
having a radius of 1,000 miles with its center in latitudd 30°, that of the contact piece on the lower, it will be seen, while 
its circumference must extend southward to latitude 16" , the upper wheel remains motionless, electric contact accom
where the trade winds are steady and seldom interrupted. panied by a simultaneous flash, if we desire it, at the transit 
Such a diversion of the winds toward the north, even if it lantern or elsewhere, will be made at equal and uniformly 
could be produced, could not be long maintained ; so that a recurrent epochs, the interval between which depends only 
large cyclonic area with its center in latitude 30° is well nigh on the adjustment of the pendulum. If the upper wheel be 
impossible ; and it is impossible that there should be a great rotated forward by hand, through a small distance, and then 
depression of the barometer in latitude 30°, except with a left, the next contact will still occur, but at a later epoch, 
wind having a hurricane velocity. This is believed to be owing to the lower wheel's having to complete more than 
the reason why in North America the centers of great storms one revolution to make contact, but after this the contact 
are generally found north of latitude 40° .  and simultaneous flash will recur at the same intervals, and 

5. The causes which may produce a general movement 6f with the same regularity as before. If the upper wheel be 
the atmosphere toward a central area are (A) unequal pres- moved backward, the flash will occur once, earlier, and 
sure as shown by the barometer ; (B) unequal temperature ; thereafter with regularity. Moving the upper wheel, then, 
and (C) unequal amount of aqueous vapor. Of these three changes the epoch from which any series of such flashes 
causes the effect of the first is generally so decided that the dates, and adjusting the pendulum bob fixes the interval be
influence of the other two causes can only be detected by tween subsequent :flashes. In practice the lamp is removed 
careful observation ; but when the pressure of the air is from the transit lantern, and the two terminals of a battery 
nearly uniform over a large extent of country, the in- or induction coil in its place cause the flash to be thrown 
fluence of the other two causes is sometimes very palpable, upon the wires, whenever the mercury drop is in contact 
and their influence is generally seen in a slight deflection of with the point, and at the same instant a mark is made au-

. the winds from the direction they would have if wholly con- tomatically on the chronograph and interpolated in the regu· 
trolled by the first cause. lar record of the beats of the sidereal clock, which go on in 

6. A cyclonic movement of a large mass of air is gen- the usual way quite independently of any reference to the 
erally attended by an upward motion in certain localities, apparatus just described. 
chiefly on the eastern side of the center of low pressure, and The mode of observation will be anticipated. Before 
this upward movement results in rainfall. The rainfall is the transit of any star the observer adjusts the conical pen
then not generally the original cause of the barometric de- dulum neside him (this is the work of but a few seconds), 
pression, but rather an incident of the cycloidal movement and then seats himself at the instrument holding the cords in 
of the atmosphere. The fall of the barometer during a rain one hand like the ., reins " of an equatorial. If a flash occur 
storm cannot be ascribed to the simple condensation of the just as a star is crossing the first wire (which is most un
vapor of the atmosphere, as some have supposed, since a likely) he has nothing to do, except possibly to note which 
rainfall of one or two inches prevailing over an area 300 miles was the middle wire, for each records itself on the chrono
in diameter near latitude 30° produces scarcely an apprecia- graph without any intervention of his. But if the star be, 
ble effect upon the barometer. for instance, two thirds of the way from the first to the 

7. The progress of areas of low barometer in all latitudes second wire at the first flash, he will draw one of the cords, 
is determined mainly by the same causes which determine accelerating the flash and thus causing the star to appear 
the general system of circulation of the atmosphere ; and nearly coincident with the second wire when the next spark 
thpir normal direction is changed by whatever causes may comes, and repeat the adjustment by the light of subsequent 
change the direction of the winds. flashes, till the bisection is perfect. Three or four trials are 

8. The heat which is liberated in the condensation of a in practice found to yield a bisection which will satisfy a 
large amount of aqueous vapor must exert an influence I fastidious eye, and when a satisfactory one has been once 
upon the movements of the air, so that while the rain is gen- made, the effect is automatically repeated. 
erally to be regarded not as the original cause but rather as Under the general conception, then, of the possibility of 
one of the incidents of extensive cycloidal movement, if the diminishing to any limit personal error, by employing brief 
rain area. has great geographical extent, it may have a de- views of the star or wire and utilizing the phenomena of 
cided influence upon the amount of the baromEtric depres- persistence of vision, the particularly described device as
sion and upon the velocity with which the storm advances ; Bumes to dispense with the observer's record upon the chro
sometimes accelerating its motion, sometimes retarding it, nograph altogether, and to substitute a purely automatic one 
and sometimes holding it nearly stationary in position for giving the same virtual result as though the image of the 
two or three days. star were a tangible object, itself making electric contact 

• � .  I .. with each wire. The share of personality in any observa-
The Electric Light. !ion is relegated to the prior act of bisecting a star, virtually 

The Russian Government, it appears, is turning its litten- motionless with relation to the bisecting wire, so that if (as 
tion to the electric light as an illuminator for military pur- seems to be the case) this act is independent of quickness 
poses. In some experiments recently made at St. Peters- or slowness of perception, of the time of cognition, or of the 
burg, with the special object of increasing the distance to speed of nerve transmission ; pef\lonality, in the technical 
which the light produced by electricity may be thrown, it sense, appears not to intervene at all. 
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Itttut �mtdtau aud ��t'tigu �attuts. 
Notice to Patentees. 

Inventors who are desirous of disposing of their patents would :find it 
greatly to their advantage to have them illustrated in the SCIENTIFIC AxElI
WAN". We are prepared to get up first-class WOOD ENGRAVINGS of inven
tions of merit, and publish them in the SCIENTIFIC AlmmCAN" on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketehes, or copies of patents. Mter publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 

NEW HOUSEHOLD INVENTIONS. 

IMPROVED BAD mON AND FLUTING mON COMBINED. 

Christopher C. Burke,Cuthbert, Ga.-This improvement consists in form
ing the Iron in box form with four smoothing faces, two large ones and 
two smaller ones, and combining it with a handle in such a manner as to 
be reversible, and with a heating plug or block to be inserted in the hollow 
iron which has four faces, corresponding to the four faces of the iron. It 
also consists in the particular means for connecting and disconnecting a 
plate carrying one of the ironing faces, to admit the insertion or remov.ll 
of the plug or block, and the adjustment of a fiu ter. 

IMPROVED RECIPROCATING CHURN. 

Allen D. Ferris, Blakeley, Minn.-This invention relates to osclllating 
churns; and the nature of the invention consists in combining, with a 
semi-circular cylindrical oscillating churn box, a removable rectangular 
trame, having slats arranged in It in such manner that when the box is 
rocked rapidly the milk In it will be violently agitated, the currents being 
directed upward and downward by reason of the position of the dashers or 
slats. The slats on one side of the frame are inclined in an opposite direc
tion to those on the other side of the frame, and the angle of inclination of 
the slats is such that the milk is directed both upward and downward by 
the same slats at each oscillation of the chum box. The currents are thus 
opposed to each other, and a violent agItation is produced which greatly 
shortens the operation of churning. The slats also serve to gather the but
ter when it comes. 

IMPROVED COMBINED LAMP REST AND SHADE HOLDER. 

Partrick J. Clark and Joseph Kintz, West Meriden, Conn.-This invention 
relates to au Improved lamp rest and shade holder combine d, by which the 
shade may be readily swung out of the way, and securely retained In raised 
position while the fount is taken o:tf for refilling and other purposes, the 
fount being securely applied to the fount plate or basket,and any danger of 
upsetting or dropping the lamp e:tfectually prevented. The invention con- . 
sists in the connection of the lamp fount, having a central cavity, with a 
spring wire holder or clamp that screws the fount or basket tightly to the 
bracket or chandelier; and it also consists in the counection of a fount 
plate or basket with an adjustable rod carrying the swinging shade holder. 
The fount when placed on the spring wire holder is rigidly retained on the 
plate or basket without danger of being thrown o:tf or detached from the 
same in accidental manner. The wire holder admits at the same time the 
ready sliding of the fount when lifted in vertical direction, for clear.ing, 
re1llling, etc. , and the instant replacing by pressing the fount down on the 
holding device. The shade or chimney Is swung back on the fount as roon 
as the same is placed in position on the holder, being securely supported 
in raised position as as to remove and replace the fount and light the lamp 
in convenient manner. 

IMPROVED BROILER AND TOASTER. 

Andrew C. Bolton, Greenport, N. Y. - This invention consists of two 
light wire frames hinged together, and provided with a spring fastening 
and with a wooden handle. The object of the invention is to provide a 
snnple and efficient device for holding meat or bread over the fire while 
broiling or toasting The frame is formed by bending a wire into a rect
angular form, and twisting It together at the center of one of the sides of 
the frame. This frame is stiffened and supported by two wires which pass 
through the first twist of the wire that forms the frame. The wires that 
diverge from this point and pass under the transverse wires which are 
fastened to the frame, and are attached to the end of the frame opposite 
that in which the twist is formed. The wires and the ends of the wire that 
forms the frame are parallel outside of the twist, and are placed in a wooden 
or non-conducting handle. 

... I . ' " 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED THILL COUPLING. 

Francis E. Justice, Marysville, O. -The object of this invention is to pro 
vide a simple means for preventing the detachment of the thlll iron except 
when the thills are raised to a vertical position, and also for supporting the 
thill ends o:tf the ground when the carriage is not in use. The said means 
consists of a horizoutal bar attached to the under side of the eye of the 
thlll iron, so as to come In contact with an elastic block which is secured 
in the socket of the clip in such position as to act as a bu:tfer for the said 
bar when the thills are lowered. 

.. ' . . .. 
NEW lIIECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED SCROLL-SAWING MACHINE. 

William Hlnchli:tfe, Nashville, Tenn.-The object of this invention is to 
provide a simple easy-ruoning scroll saw, that maintains an even tension 
on the blade at every portion of the stroke. The table, similar to an ordi 
nary sawing machine table. in which the shaft of the driving wheel is 
journaled, and in the lower part of which is pivoted the treadle which is 
connected by a pitman with the crank formed in the shaft of the wheel. 
The saw blade is clamped to the bars by means of the c1ampiug screws. 
and the position of the s aw in the clamping device is determined by a pIn 
that projects from the side of each head. The machine is operated- by 
working the treadle, and more or less tension is given the saw by tnrning a 
screw, and by turning another screw the table may be pitched or inclined. 
The arrangement of the spring is such that the tension on the saw is 
always the same in all parts of the stroke. 

IMPROVED DEVICE FOR SUPPLYING LOCOMOTIVE TENDERS 

WITH FUEL. 

Will C. Hamner, Water Valley, Miss.-The object of this invention is to 
furnish an improved device for supplyiug locomotive tenders with coal or 
which shall be so constructed as to discharge the required supply into the 
tender at once, so as to avoid the delay which is unavoidable when the 
tenders are supplied in the usual way. The invention consists in th� em
ployment of a pivoted or tilting bOlt for supplying locomotive tenders with 
fuel. To the platform of the railroad track are attached two posts. to the 
upper ends of which is pivoted a box. The box is made of such a size as 
to contain the quantity of coal or wood to be supplied to a tender at a 
time. .  To the side of the box is pivoted a hook Iateh to catch )lpon a pin 
attached to &. post secured to the platform. The latch is held forward by 
a spring attached to the box, and its forward movement is limited by a 
stop pin also attached to said box, so that the latch will always be in posi
iion to catch upon the pin automatically when the box is swung back into 
place after being tilted to discharge its contents. 
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IMPROVED SAND CONVEYOR. 

Rufino C. Garcia, San Antonio, Texas, assignor to himself and Aug. 
Robin.-This invention relates to a machine con.tructed for taking up and 
conveying sand into a suitable receptacle. The machine may be pulled by 
hand or horse power over ,he sandy ground, the same being first loosened 
by a series of detachable teeth. A drum is provided with a number of cir
cumferential cutting knives, and cons tructed of sufllcient weight to sink 
them into the sand, and pack the same tightly in the spaces or sections be
twee" the knives, and is retained in the sections and carried up between 
the knives to scrapers, passing them over to an inclined plate that is se
cured rigidly on side supports of the tongue frame, and over a hinged 
apron to a suitable receiving box, which is snpported on the tongue of the 
machine, and is readily dumped or removed when filled with sand. In 
this manner sand for various purposes is readily taken up and collected in 
cheap and effective manner, requiring only one attendant, either for driv
ing the horse or pulling and discharging the machine. 

IMPROVED GAS-WASHING APPARATUS. 

William M. Cosh, Coushohocken, Pa.-The fonn of this apparatns is 
similar to the ordinary gas-washing box, and has an inclined longitudinal 
partition, which. in a transverse direction, is horizontal. A shelf or par
ti tio , extends from a point near the outlet gas pipe uear to the opposite 
end of the washiug box. Plain transverse ribs or brakes project down
ward from the nnder surface of the shelf, and notched transverse ribs are 
placed between these ribs and project in the same direction. An inlet 
gas pipe leads from the gas generator, and projects downward through the 
partition, and an outlet gas pipe leads from the washing box. There is an 
overflow pipe, through which the water may escape ; aud a blow-off pipe 
for removing the water when required. A door is hinged to the lower end 
of the shelf, and is capable of being thrown against the end of the box by 
gas pressnre. The operation is as follows: The box is filled with water, 
so as to completely cover the inclined shelf, and the supply is maintaiued 
by a spriug tube, iu the usual way. Gas is forced in through the pipe and 
follows the uuder surface of the shelf or partition toward the outlet pipe. 
In its passage it is �ected by ribs, and thrown down a number of times 
before reaching the upper end of the partition. By this means the gas is 
brought into contact with a greater surface of water thau in boxes of ordi
nary construction. 

IMPROVED VALVE GEAR FOR STEAM ENGINES. 

James H. Davis and William White, Winnsborough, TeX.-The object 
of this invention is to furnish an improvement in steam engines which 
shall be so constructed as to give a full application of the steam and a free 
exhaust at regular intervals, which will enable the engine to be easily re
versed, cau be easily attached to any engine, which will enable an engine 
to be worked by water pressure, will run smoothly and with very little 
friction, and will be very durable. The crank wheel is made with a pro
jection rim, to the inner surface of which is attached, or npon it is fanned, 
an oval or double inclined projection or cam. The projection or cam at 
each half revolution of the wheel strikes against one or the other of two 
pins, which have rollers placed upon them to diminish friction, and are 
attached to a sliding bar at such distance apart that they may be struck 
alternately by the projection, to give a reciprocating movement to the bar. 
The bar slides in the bearings in the supports, and to it is attached the 
stem of the inlet valve, which slides in the steam chest and admits steam 
into the ends of the cylinder alternately. The end of the bar is pivoted to the 
end of an arm rigidly attached \0 an upright rock shaft, which is provided 
with two rigid arms projecting in opposite directions, and at right angles 
with the anns. To the ends of the arms are pivoted the outer ends of the 
stems of the outlet or exhaust valves, which are placed at the ends of the 
cylinder, and from which the exhaust steam passes directly down into the 
heater. The rock shaft is provided with a handle to enable it to be turned 
to rever�e the engine. 

IMPROVED TIME LOCK_ 

John B. Overmyer aud James A. Huston, New Lexington, O . -The ob
ject of this inveution is to so improve the time lock that the setting of the 
lock is facilitated and accomplished in a simple manner without interfer
ing witt the time pieces that work the bolt-releasiug mechanism, and also 
the stop mechanism, arranged to be thrown at a certain fixed time in Rnto 
matic manner. The invention cousists of a time lock in which the releas
ing nut is moved by time mechanism to throw out the lever stop and release 
the bolt at the proper time, the nut being reset by a toothed drum gearing 
with the toothed nut. The lever stop is retained in positiou by the bottom 
ann of a pivoted lever that is automatically worked by the pointer of the 
nut engaging an adjustable disk of the retaining lever. To secure the reli
able working of the lock, two or more time movements and releasing de
vices may be arranged , so that in case one timepiece should stop the other 
wonld release the bolt. By a proper adjustment of the disk the bolt may 
be thrown, while the stop is retained in raised position by an arm until 
the pointer, bearing against the disk, carries the arm back and allows the 
stop to drop. Thus the additional facility of the automatic throwing of 
the stop of the time lock at a certain fixed time may be accomplished, 
which adds greatly to the usefulness and convenience of the lock. 

IMPROVED HYDRAULIC ELEVATOR. 

George Ball, Springfield, lil.-This invention is designed to fnrnish an 
apparatns for removing iron piles, steel ingots, and other heavy pieces of 
iron or steel from heating furnaces ; also for removing, in packing-houses, 
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and to that part of the saw nearest to the center of oscillation, and passing 
a pin through the rear end of file lever and the rear guide post of the 
same. 

IMPROVED TRACTION ENGINE. 

Leander Walker, Dallas, Texas.-This invention has relation to trpction 
engines for running on common roads and rails, and to be used for draw
ing plows, and as a motive power generally_ The nature of the invention 
consists mainly in transmitting motion to the driving and transporting 
wheels by means of the friction of a long rotating shaft inclosed inside of 
elongated hubs of said wheels. The invention fnrther consists in combin
ing friction pressnre wheels with the hubs of the driving wheels for in
creasing the friction on the latter, as will be explained. By means of the 
screws the Wheels can be very forcibly pressed against the hubs, and any 
desired degree of friction produced. The power which drives the wheels 
acts throngh the medium of the axle, which may turn faster than the 
wheels; consequently the amount of friction can be so regulated that the 
wheels cannot slip on the ground, however great may be the power applied 
to tum the axle. 

IMPROVED CANAL BOAT_ 

Wiiliam P. Fest, Chicago, lil.-The object of this invention is to furnish 
a new cor:struction of canal boat, and illlproved system of propelling the 
same, by which the water is not agitated in the least, and the washing of 
the banks preveuted, the propelling mechauism being arranged with equal 
facility in new or old boals, so as to enable them to travel at considerable 
speed and in either direction. The invention consisti of a canal boat hav
ing a central water channel extending at the bottom of the boat from the 
bow to the stern, and admittiug and discharging the water through aper
tures of equal size in the hull of the ves,el. A spiral propelling screw is 
arranged inside of the water channel at the center of the boat, and the chan
nel divided into anns or branches back of the same, that unite to a single 
channel before the water leaves the boat. The boat may be propelled with 
considerable speed in forward direction, and also reversed. as the screw 
works equally well in either direction; but when the boat is required to be 
regnlarly propelled in both directions, a second set of branch chan
nels has to be arranged at the front part of the boat, in connection wi,h 
side and lateral gates, for establishing either communication with the cen
tral channels or with the branch channels. The entire propelling apparatus 
of the boat takes up but a small space at the bottom of the boat, and may 
be built at comparatively small cost, furnis .  ing thereby a canal boat that 
may be run as a towboat or as a regular canal steamer, which, by the per
fectly still state of the water at the discharge opening of the stem, has not 
the least injurions influence on the canal banks. 

IMPROVED CAR BRAKE AND STARTER_ 

Alexander Winston, Fayette, Iowa.-The object of this invention is to 
provide for street cars aud other purposes an improved rotary cumulative 
brake, by which the power lost in stopping the car is stored and utilized 
for starting the same; and the invention consists of friction wheels worked 
by contact with the car wheel when applied by the brake lever, producing 
the windiug up of one or more springs, and the locking of the same by 
pawl and ratchet devices on the shafts of the friction wheels until the 
pawls are released by a treadle, and the power stored up in the springs ap
plied to the wheels for starting the car_ The brake mechanism may be 
used iu either direction, the friction wheel .hafts sliding in guide slots of 
the car frame. As soon as the car is desired to be started the brake lever 
Is held in backward direction, so as to press the friction wheels against 
the car wheels, bnt at the same time a treadle, operated by the foot, lifts 
one pawl out of the ratchet, said pawl releasing, by its pivot joint, the sec
ond pawl, so as to throw the joint power of the springs on the friction 
wheels, and by the same on the car wheels, assisting thereby materially 
in starting the car. The springs of one shaft coil in opposite direction to 
that of the other, so as to admit the cumulative working of the brake and 
starting device in either direction. 

IMPROVED ENGINEERS' PLOTTING TABLE. 

Albert R. Crandall, Lexington, Ky.-The object of this invention is to 
furnish for engineers and surveyors an improved plotting table, by which 
the field notes may be plotted in rapid and accurate manner at a saving of 
time, and without taxing the eyes to injnry in the least; and it consists of 
a sliding and slotted table carrying the plotting paper, in connection with 
a base disk and the foot or clamp of the protractor and retaining weights. 
The foot or clamp and the protractor are arranged on a shaft vertically 
above the center of the base disk, the shaft having a prick point at the 
lower end for marking the stations. A suitable lever arrangement raises 
alternately the weights from the paper, and lowers the foot clamp of the 
protractor, or raises the foot clamp and lowers the weights, which adjust 
themselves by pulleys on the concaved arms. The protractor tnrns the 
paper, and is adjusted by hand, and by a tangent screw and spring clamp, 
to ·the vernier. The foot clamp carries a thread, adjustable by screws, in 
line with the zero points of the protractor, to set the vaper by and to detect 
errors in case any should occur. The sliding table is operated by a micro
meter screw, whose head is divided at the circumference, being arranged 
to tum freely on the shank of the screw, and also to be clamped to a fixed 
head by a thumb screw, so that each meaSUlement may start from tr.e 
zero point of the head. 

" ' . 0 . 
NEW MISCELLANEOUS INVENTIONS. 

dead animals from scalding vats, and for other pnrposes ;  and the inven- IMPROVED FIRE ESCAPE LADDER_ 
tion consists of a steam or hydraulic ram, connected by suitable tranemit- Henry B. Walbridge, Brooklyn, N. Y.-The object of this invention Is ting pulleys and ropes with standards of the different fnrnaces, the ram to provide a portable and convenient ladder, more particnlarly designed being operated by starting cords connected to the steam entrance valve, for use as a fire escape, but which may be used for other purposes. In can and ·provided with devices for exhansting the cylinder and cushioning the strnction there is a pole, having a disk or bridge piece at or near its center, 
ram piston. For the pnrpose of removing a pile or other body from the over which the stay rods are stretched, which rods are fastened to the pole 
furnace the cushioning and exhaust rod tappets on the ram are adjusted near its ends, and serve to stiffen and strengthen it. In one end of this 
�o give a stroke equal to one �If length of the distance to which the pile pole there is a pulley, and to the other end a cross tree is attached, which 
IS to be moved. The,buggy IS placed under the fore plate of the f�rn�ce is provided with two spikes or points. This pole in the present case is 
door when the �eater s helper takes the tongue �ttached to the cham, m- hinged or pivoted to a truck. A jointed or rope ladder is attached to the 
trodu?�s them mto the f.urnace, aud grasps the �Jie. The helper assumes crosstree by means of ropes or chains, and to the free end of the said lad
a pOSItIOn near the startmg rope, and, when all is ready, �ulls the same, .at 

I 
der a rope or chain is attached, which runs over the pulley and downward 

first. gradually, �o take up the slack of. the same. Steam IS thereby �dmlt- toward the foot of the ladder, and is operated by hand or by means of a 
ted mto the cylmder of t�e ra�, the piston propelle� npward, the Ime of '

. suitable windlass. A brace is pivoted to the pole which is inserted in the 
rope .taken uP .. and the pile delIvered on the buggy m goo� shape. The first joint of the ladder, to keep it the proper distance from the pole. In 
startmg rope IS then release� by the .helper, s? that the sprm� of the �ever I a Clse of fire, when invalids or timid persons are to be removed from upper 
shuts off the steal:', ex�austmg that m the cylmder, and causmg the piston I parts of buildings, a box or basket is provided, which is secnred to the 
hea.d to return t? Its ongmal place, ready for .the next pnll. I� case th.e 

I ladder by means of a hook. This box, together with the' ladder, may be 
sprmg should fml to work, the whole stroke IS made by the pIston, untIl raised and lowered by means of the rope or chain. 

shuts off the steam, bringing the piston back to rest. IMPROVED LAST. 
the crosshead strikes the exhaust tappet, accomplishes the exhaust, and 

I IMPROVED GIN SAW FILING MACHINE John T. Poole, Benton, New Brunswick, Canada, assignor to Samuel J. 
• 

Parsons.-The object of this inventiou is to furnish an improved device 
Albert S. Eastham, Navasota, Texas.-This invention relates to improve- I for securing the block to the last, which shall be simple in construction and 

ments in machines for filing the saws of cotton gins in a reliable, rapid, reliable in use. This last is so constructed that when the block is pushed 
and uniform manner; and the invention consists of a revolving circular down into place in the recess in the last a hook and catch will engage with 
file, that is withdrawn by suitable mechanism to admit the intenniWmt the rear and forward edges of a plate and fasten the bar securely. When 
feeding of the gin saw one tooth, which is accomplished by a feed haud the block is to be withdrawn, a hook is inserted iu the hook hole in front 
and drag or check pawl. The edges of the saw teeth are snarpened by of the npper arm of the catch lever, and as the hook is drawn upon the 
means of reciprocating files at both sides of the saw. The rotary file is catch will be raised which will allow the hook to be withdrawn from the 
thrown out of the teeth of the saw when the saw-feeding device moves the plate and the clock to be removed. 
saw, being agaiu raised to filing position in the next notch. The file lever 
is weighted in suitable manner, so as to carry the rotary file back into fil IMPROVED STIRRUP FOR OIL-WEJ,L MACillNERY. 
ing position as soon as the lever is released hy the rear ann of the rock Frans A. Segerdahl, Karns City, Pa.-Stirrups as ordinarily con
lever. The rotary file is pressed against the saw with equal force, whether structed for oil pumps are liable to breakage, and are a constant source of 
the same is in or out of circle, oy the weight of the file lever, which weight trouble and expense. The object of this invention is to provide a stirrup 
is moved back or forward thereon to obtain the desired pressure of the file which shall obviate these difficnlties. The side pieces of the stirrup and 
on the saw. All the saws on the cylinder can be brought to the same diame- I the bar receives the strap from the walking beam. Shoulders are fanned 
ter and in circle by placing the circular file to the saw most out of circle, . by drawing in the side pieces to receive the p.itman. StayS or braces are 

fanned on the stirrup, that extend from the lower end of the side pieces 
above the shoulder. The eyes thus fonned are filled with wood or other 
snitable material, and the sides of the stirrup are drilled to receive bolts 
having beveled heads. Beveled washers having flanges that embrace the 
sides of the stirrup are placed under the nuts of the bolts. Stirrups as 
commonly made are not provided with the braces, aud are constantly 
breaking at the shoulders. By means of this improvement this difficulty is 
entirely obviated. 

IMPROVED ARTIFICIAL LEG_ 

Cornelious Collins, Albia, Iowa.-This invention consists in a novel con
struction of the ankle joint, whereby a perfectly free articulation is allowed 
without noise. The lower end of the block fonning the lower portion of 
the limb is curved, leavinga reduced bearing, which will allow a free motion 
of the foot' forward and backward as well as laterally. The front concave 
surface of the block rests upon a cushion, and is held down thereon by 
means of a joint fonned of two bolts. The joint thus fonned will allow 
free play, and the cushion will prevent shocks in walking. In rear of the 
joint is a hook, which is connected by an eye joint with a bolt fixed into 
the block. The hook enters a recess made through the foot section and 
engages loosely with a pin fixed into this section. This hook joint also 
allows the foot to articulate forward and backward, as well as laterally. 
The bottom of the foot is arched out and the space filled with hair, or 
some other suitable material which will prevent noise in walking and afford 
elasticity. The cushion thus fonned is covered with a piece of leather, 
which forms the joint for the front section of the foot. This knee spring 
is a strong strip of india rubber, fastened in such manner that it will 
act to strengthen the leg when fixed. 

IMPROVED CIGAR-BUNCHING MACHINE. 

Charles H. Schneider, Cold Spring, N.Y.-This invention relates to an l:n
proved machine for making cigar bunches in rapid and uniform manner, 
so as to facilitate and expedite the manufacture of cigars; and the inven
tion consists of a crank roller, a sliding roller, moving along brackets, with 
inclined parts and recesses, a lower adjustable roller, and of an endless 
band or apron, that passes around the rollers and revolves with the same. 
For working the machine, the binder is first placed upon the band or sec
tion of the apron between rollers, the sliding roller having been placed in
to forward positiou against the shoulders of the brackets. The filler, of 
any size, is then placed upon the binders, the flngers readily determining 
when the required quantity of tobacco Is therein. The binder and fillers 
are then gradually pressed down between the two rollers, the sliding roller 
being brought forward on the inclines of the brackets until it comes into 
contact with another roller, when it drops into a slot !lnd remains in fixed 
position therein. Mter the whole series of aprons has thus been filled 
the crank roller is revolved three or four times, and the bunches then taken 
out, being ready for the moulds . By arranging a nnmber of aprons and 
rollers in one machine, the operator passes first along the entire series of 
aprons, and charges the same with binders and fillers, and turns finally the 
crank, forming the bunches, and throwing them out by a slight backward 
turn of the crank, enabling thus the turning out of a large nnmber of uni
form bunches in quick and economical manner. 

IMPROVED GAME APPARATUS. 

James F. Spence, Brooklyn, N. Y. , assignor to himself, Calvin E. Davis, 
and Royal P. Wilkins.-This invention relates to games which are played 
with balls;  and the nature of the invention consists, first, in a circular 
table having a central conical depression, surrounded by an inc;;ned shelf 
and inclosed by a rim or guard, which is of convolute fonn, with one or 
more gates or openings leading upon the shelf, the said central conical de
pressiou being provided with radial channels flaring outwardly and adapted 
to receive the balls which are projected on the table, and to indicate by 
fignres the different amounts won by the players; second, in a blowpipe of 
novel construction, which is provided with a spring in its enlarged end, 
and adapted for propelling the balls upon the table by blowi::Jg through the 
pipe with the mouth. 

IMPROVED HAIR CRIMPER. 

John Leemiug, Ponghkeepsie, N. Y.-The object of this invention is to 
provide an inexpensive, efficient, and convenient device for crimpIng hair. 
It conSIsts of a hairpin, similar to those in common use, differing only in 
having the bent part that unites the two prongs straight. Around this por
tion a wire is wound several times, and its ends are twisted together, fonn
ing a tongue, which is a little longer than the hairpin. This wire is made 
of flexible material, preferably of copper. The hair is interwoven with the 
prongs of the hairpin in the usual way, and the wire is bent around it. 
This device is small and light, and quickly and easily applied, and the hair 
may be crimped ncar its roots, and without the use of clamps_ 

.. , . . . 
NEW AGRICULTURAL INVENTIONS. 

IMPROVED HAY ELEVATOR_ 

Julins L. Malcolm, New Athens, O.-The object of this invention is to 
facilitate the hoisting of the hay from the wagon to the mow in quick and 
convenient manner, the carriage being returned and locked after the load 
is dropped to the starting point above the wagon; and the invention con
sists of a track beam of inverted T-shape hung from the rafters of the bam 
and supporting the wheeled carriage. The pulley over which the hoisting 
rope passes has side projections, which are engaged by a fnlcrumed lever 
with end catches for supporting the load. The catch lever has a pendant 
stirrup that is raised by the sheave of the fork, so as to release the catch 
lever from a stop block of the track, and drop the same on the projections 
of the pulley, to retain load below the carriage until it arrives at the point 
where it is to be dropped. The catch lever is released from the recessed 
and curved stop block of the track by the contact of the sheave of the hay 
fork when the load is hoisted up to the track. The sheave raises the pen
dent stirrup of the catch lever, and throws the same out of the stop block, 
so as to clear the same and admit the forward motion of the carriage along 
the track. The catch lever engages then the catch pnlley, and suspends 
thereby the load below the carriage. When the load arrives at the point 
where it is to be dropped, the trip cord is pulled and the fork opened. The 
carriage returns then along the inclined track, or by the action of the 
weighted cord, to its place above the wagon, where the catch lever is raised 
from the projections of the pulley by passing along the curved stop block, 
so as to release the pulley and admit the lowering of the fork to the wagon 
to be reloaded and hoisted as before. 

IMPROVED GRAIN CRADLE. 

George E. Clow, Seymour, Ind.--This improvement relates to providing 
a socket for the post of the cradle head, and to the construction whereby 
said socket is made adjustable and detachable, the object being, first, to 
enable the angle of the cradle head to snath and scythe to be changed at 
will, and second, to enable the parts composing the cradle to be separated 
for shipment_ 

.. , . . . 
NEW TEXTILE INVENTIONS. 

IMPROVED CLOTH-MEASURING MACHINE. 

William D_ Porter, McComb, O.-This invention relates to a machine or 
apparatus in which cloth or other kind of fabric can be measured while be
Ing wouud upon a roller. 'l'he board forming the. center of a bolt of cloth 
or other fabric is clamped endwise between two aligned and aXially ad
justable rotary shafts, and as the cloth nnwinds it passes over a reel, by 
which its length is measured, and is then wound npon a roller arranged 
parallel to the reel. Iu being unwound from said roller, it passes between 
two rolls and is thereby pressed and smoothed before being rewound upon 
the board. 
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$titut if i t  �mtri tatt. [SEPTEMBER 
!u.(iint.(i.(i altd �trs�nut. 

---
The Oharge fO'l' Insertion under this head is One Dollar 

a line }Or each insertion. 

" Little All Right, " the smallest and most perfect Re· 
volver In the world. Radically new both in principle and 

of honey. Heat the surfaces to which it is to be ap
plied, and press together. 2. Also how to make a rnb· 
ber cement? A. Gutta percha 3 parts, pure India rub· 
ber 1 part, cut small, pyrogenouB oil of tnrpentine or 
bisulphuret of carbon 8 parts. Mix in a close vessel and 
dissolve by the heat of hot water. Heat the cement 
gently before using. 

operation. Send for circular. All Right Firearm's Co ., (5) A. R. B. says : In the summer time I see 
Lawrence . Mass. ,  U . S . A. the sun. as it rises, shining into my north window; now 

S. B., Niagara Falls, N. Y. , wishes to procure a family as the sun never gets as far north as the latitude in 
Ice Machine. Address as above. which I live, I would like to have explained how it is 

For Solid Wrought Iron Beams, etc.,  see advertise- that its rays can come from a northern direction? A. 
ment. Address' Union Iron MillS, Pittsburgh, Pa • •  for The rays, from your statement, shine obliquely into the 
lithograph. etc. north window, which would not require the sun to be 

George S. Boutwell, Counsellor in Patent Causes, 150 /' as far north as the latitude in which you live. 
Devonshire St , Room 62, Eqnltable Building, Boston, 

(6) J W H 1 I b 'ld' Mass . . • . says : • am U! mg an 
Patent Salesmen Wanted.-We will employ a number engine 3 x 5� inches cy.linder for a I�nnc� 20 feet long. 

of men recommended as to character and ability, who Is it large e.nough t? dflve It 10 knot .. m stIll water? A. 
have had experience In seIling patents by counties- No. 2. WIth a 22 mch propeller, had I better place the 
good pay to good men. F. F. Adams & Co.,  Erie, Pa. i shaft near the bottom of the boat, allowing the pro· 

Wanted-A position as Mechanical Engineer or peller.to work below the keel ? A, Yes. 3. With a 3 
Draughtsman, by an inventive man, for a moderate sal- fect pI�h the pI?peller would have �o make over 400 
ary . Address Otto Schrott. Hartmann's Hotel. 45 and 47 revolntiOns to dflvc a boat 10 knots; IS that too fast to 
Bowery. N. Y .  : rnn the engine? A. If the engine is well designed and 

Estimates wanted for sinking a well about 100 feet I built, it can be safely run at this speed. 
deep, . or would buy the necessary tools for doing the I (7) F. M. T. says : What size boiler and work l! they can be had cheap. Address F.,  Carlstadt, , . • 
BerlIen county, N. J .  I what SIze engIne should I have to nse t o  propel a boat 

For Sale-Lathes 15 in. 6 ft. , $135 : 19 in. 8 ft., $165 ; . 15 feet long, 30 inches bean;t, an.d 6 inches draug�t ?  I 
20 in. 10 ft . •  $180 ; 25 In. 12 ft .. $95 � 20 in . 8 ft . ,  $125. ' cannot use a screw, and WIth SIde wheels would It be 
Pittner 7 ft. 24 square, $250. Drills, 44 in. B , G. , $325 ; 35 ' better to have the connecting rod on the shaft of the 
In . , $100. J. D. Shearman, Indianapolis, Ind. i wh�els, or have �earing� A. �on m�ght . use a geared 

Shaw's Noise.Quieting Nozzles for Escape Pipes of , 
englll� 2� x 4, With a bOIler 20 mches m dIameter and 3 

Locomotives, Steamboats, etc . QUiets all the noise of feet hIgh. 
high pressure escaping steam without any detriment I (8) T. S. L. asks how to kill those small 
whatevcr. T. Shaw, 915 Ridge Ave . ,  Philadelphia, Pa. 

I wrigglers that appear in cisterm ; also directions for 
Styrax, Oak, and Black Poplar (almost equal to Wal, making a filterer? A. The best plan will be to clean the 

nut) sawed to order, for cabinet makers and wheel- cistern. You can filter the water by passing it through 
wrights. Address G. B. Lartigue, Blackville, S. C. R. R . sand and gravel, arranged in layers. 

For best and cheapest Cider and Wine Presses, ad
dress H. Sells & Son, Port Huron, Mich. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker st., below 147 North Second st . , 
Philadelphia, Pa. 

Screw cutting Foot Lathes, W.E. Lewis, Cleveland, O. 
Nickel Salt and Anodes of snperior quality at lowest 

market prices. L .  Feuchtwanger & Co. ,  16 Dey st . N .Y. 
600 New and Second-hand Portable and Stationary 

Engines and BOilers, Saw MillS, Woodworking Machi�est 
Grist Mills, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, \-Yater Wheels, Steam Pumps, etc . ,  etc., 
fully described in our No. 12 list, with prices annexed. 
Send stamp for copy, stating fully just what Is wanted. 
Forsaith & Co . ,  Machine dealers, Manchester, N. H. 

John T. Noye & Son, Blffalo, N. Y., are Manufactur
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co . 's Bolting Cloth .  
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co. , Bridgeton, N. J. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send 
for prices .  Bailey, Farrell & C o . ,  Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Buffing metals. 
E. Lyon & Co . , 470 Grand St., N. Y .  

Solid Emery Vulcanite Wheels-The Solid Original 
Elmery'"Wheel - other kinds imitations and Inferior. 
Caution.-Our name is stamped in full on all our best 
Standard Belting, P�cking, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack
Ing Company, 37 and 38 Park ROW, N. Y. 

Steel Castings from one lb. to five thousand Ibs. in
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

Best Pulleys and Couplings made; secured to shafts 
withoUL keys, set-screws, bolts, or pins. Send for cata
logue . Taper Sleeve Pulley Works, Erie, Pa. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Diamond Planers. J. Dickinson, 64 Nassau St. , N. Y 
More than twelve thousand crank shafts made by 

Chester Steel Castings Co . now running; 8 years constant 
use prove them stronger and more durable than wrought 
Iron. See advertisement. page 174. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twist Drill Co., Woonsocket, R. I. 

(1) N. W. asks : How can I put a good and 
durable fiulsh on walnut wood ? A. Rub the work over 
with boiled linseed oil, and when nearly dry, rnb it over 
with a stiff brush. Take a strip of woolen cloth about 
two yards long, roll it up into a hard roll. Dip one end 
into the boiled oil and add a few drops of shellac var
nish, and rub the wOIk previously oiled with that until 
a fine polish is obtained. 

(2) C. H. P. asks : How many pounds will 
a leather belt 16 inches wide, of the strongest kind, SUA
tain before breaking? A. The strength of a good 

(9) J. M. B. says : Can anything be added 
to glue, that will make it slightly elastic or tough when 
dry, without much impairing its strength? A. Try the 
addition of a little glycerin. 

(10) A. McC . W. asks : How may grapes 
be preserved, in their natural state, through the winter? 
A. Select sound bunches, being careful not to bruise or 
crush them or start them from the stems, and keep in a 
cool, dry place. 

(11) R. L. says : I wish to make about 
1 ,000 moulds with hard glossy .urface, averaging 2 inch
es in diameter by 1� inches in height, to be used for 
wrapping paper on in rings to give these rings shape 
when dry? A. You might use papier macke, as de· 
scribed on p. 28 (40) present volume of the SCIENTIFIO 
AMERICAN. The surface mig::t be perfected by means 
of a hard japan. 

(12) H. W. S. says : In the issue of A.ugust 
4 is an article headed $20,000 prize for a new sugar ex
traction process. Where is the proper address to write 
the parties who make this offer? A. " Director of the 
Interior," Basse Terre, Guadaloupe. 

MINERALS, ETC.-Specimens have been reo 
ceived from the following correspondents, and 
examined, with the results stated : 

J. W. F.-The clay is of fair quality-it contains some 
free silica, organic matter, and a little iron besides the 
alumina silicate. If properly washed it might find a 
market, or be used in the locality where mined in man
ufacturing pottery, etc.-E. S. W.-Jt is tourmaline
composed of silicic and boracic acids, potash, soda, 
alumina, lithia and iron oxide.-H. C. G. -There are no 
positive indications in the rock of any notable qualities 
of valuable metals or minerals. The particles of metal
like appearance are pyrites.-Box marked L. P. contains 
fine specimens of fluorspar-calcium fluoride. The 
white uncrystalline fragment is chiolite-soda alumi
na fluoride. The substance in paper is simply quartz 
sand colored by iron oxides.-A. C. A.-The alloy 
seems to consist of tin, lead, bismuth, a little antimony, 
nickel oriron, and zinc. We cannot make a complete 
analysis of it for you. 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges , 

with much pleasure, the receipt of original papers and 
contributions upon the following subjects : 

On the Manufacture of Rubber Hose. By H. T. M. 
On Carrying a Bar of Iron. By S. B. E. 
On a Mathematical Problem. By P. J. D. 
On an Explosive Bullet. By P. M. 
On a Rare Caterpillar. By F. W. S. 
On Powder Mill Explosions. By C. H. R. 
On Some Insects. By C. F. S. 
On Education of Parrots. By W. B. C. 
On tha Locusts in Kansas. By C. V. R. 
On a New Keely Mot cr. By M. A. J. 
On Working Men and Rev. H. W. Beecher. By 

A. B. W. 
Also inquiries and answers from the following: 

W . M.-G. S. B.-J. M. F.-B. T.-T. C.-H. G. W. 
-F. J. T.-L. R.-E. S. G.-H. O.-L. H. P. & Co. 
-J. B. B.-S. A. R.-J. M. McC.-J. F. W.-J. J. P. 
-So S.-E. M. W. & Co. 

leather belt is about 3,000 lbs. per square inch of sec- HINTS TO CORRESPONDENTS. 
tion. From this you can readily calculate an answer We renew our request that correspondents, in l eferring 
to your question. to fOflUer answers or articles, will be kind enough to 

(3) G. O .  P. , Jr. , asks : What ingredients name the date of the paper and the page, or the number 

are used in making kalsomine for walls, and the pro- of the question. 

portions ?  A. Kalsomine is composed of zinc white Correspondents whose inqUIries fail to appear should 

mixcd with water and glue sizing. To 1 lb. glue use 15 repeat them. If not then published, they may conclude 

Ibs. zinc white. Soak the glue over night, and the next that, for good reasons, the Editor declines them. The 

morning prepare as for gluing wood. Put the zinc address of the writcr should al ways be given. 

white in a vessel and pour on hot water, stir until it ap- Inquiries relating to patents, or to the patentabil ity 

pears like thick milk. Mix with the liquid glue and ap. of inventions, assignments, etc.,  will not be published 
here. All such questions, when initials only are given, ply to the wall with a brush. If too much glue, the mao are thrown into the waste basket, as it would fill half of terial cannot be laid on smoothly. Stir frequently 

while applying. our paper to print them all ;  but we generally take pleas-
ure in answering briefly by mail, if the writer's addres. 

(4) J. H. W. asks : 1. How to make a good is given. 
waterproof leather cement for shoemaker'S nsef A. Hundreds of inquiries analogous to the following 
Dissolve gutta percha in chlorofo= to the consistency . are sent: " Who builds road engines suitable for.thresh-

ing wheat, and for other faflU operations? What is the 
best institution for obtaining instruction in mechanical 
and civil engineering? Who sells good bookd on steam 
engineering?" All such personal inquiries are printed, 
as will be observed, in the column of "Business and 
Persunal," which is specially set apart, for that pur 
pose, subject to the charge mentioned at the head of 
that column. Almost any desired infoflUation can in 
this way be expeditiously obtained. 

OFFICIAL. 

I N D E X  O J!'  I N V E N T I O N S  
FOR WIDCR 

Letters Patent oC the United States were 
Granted in the Week Ending; 

August 7, 1877, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.l 

A complete copy of any patent in the annexed list , 
Including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co. , 37 Park Row, New York City. 

Adding machine, M. M. Cram . . . . . . . . . . . . . . . . . . . . . .  193,853 
Agricultural steamer, J. T. King . . . . . . . . . . . . . . . . . .  193,966 
Ammonia salts, S. Cabot, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  193,920 
Axle lubricator, L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  193,962 
Bale tie, A. F. Dietz . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  193,808 
Bale tie, cotton, H .  Hamilton . . . . . . . . . . . . . .. . . . . . . . .  193,946 
Ballot box, Fricker & Seinecke • . . . . . . . . . . . . . . . . . . . . .  193,862 
Barrels, W. McMurtrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,826 
Beehive, Deardorlf & Stutzman . . . . . . . . • . . . . . . . . . . . .  193,856 
Beehive, J. Hefner . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,869 
Beer pump, E. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194,010 
Bell. call, F. Ratclill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,996 
Bell, door, W. Winkle.  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  194,023 
Bell, door and alarm. J. G. Wiggins . . .. . . . . . . . . . . . . 193,903 
Bellows, J. Agnew. . . . . .  . . .  . .  . . . . . . . . . . . . . . . . .  . . .  . .  . . .  198,907 
Belts, etc . ,  W. Eppelsheimer . . . . . . . . . . . . . . . . . . . . . . .  193,939 
Berth for ships, etc . ,  J. C. Thompson' . . . . . . . . . . . . . 193,837 
Bessemer converter bottom, W. H. Haws . . . . . . . .  193,949 
Beton or concrete, J. C. Goodridge . . . . . . . . . . . . . . . . .  193,865 
Boat, F. D. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,814 
Boiler head machine, R. C. Nugent (r) . . . . . . . . . . . . .  7,884 
Boot and shoe machine, Kimball & Merritt . . . . . . . .  193,965 
Boots and shoes, D .  A. Sutherland . . . . . . . . . . . . . . . .  194,011 
Bottle clOSing device, W. H. Hicks . . . . . . . . . . . . . . . . 193,870 
Brake, wagon, T. C. Lawrence . . . . . . . . . . . . . . . . . . .  193,878 
Bridge, draw, M. McGrath . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,825 
Burglar alarm, Wildrick & Darling . . . .  . . . . . . . . . . . .  193,905 
Burner, T. R. Almond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,795 
Button, J. Keats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 193,964 
Button fastening, F. W. Ludwig . . . . . . . . . . . . . . . . . .  193,976 
Button machinery, E. A. Sherwood . . . . . . . . . . . . . . .  194.005 
CanaI Iock, W. L. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . 193,885 
Cap, S. & W. Katz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,875 
Car axle box, R. B .  Eason . . . . . . . . . . .. . . . . . . . . . . . . . .  193,858 
Car bell, street, C. Keppler . . . .  . . . . . . .  . . .  . . . . .  . . . . . . .  1 93,876 
Car coupling, J. Rockville . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,896 
Car platfoflU, R. A. Cowell . . . . . . . . . . . . . . . . . . . . . . . .  193,851 
Car spring, G. F. Godley (r) . . . . . . . . . . . . . . . . . . . . . . . . .  7,832 
Carbon paper, A . B. Simonds (r) . . . . . . . . . . .  . . . . . . . .  7,837 
Carbureter, D .  E. Bangs . .  . . . . . . . . . .  . . . . .. . .  . . .  . .  . . . .  193,911 
Carpet fastener, J. Failing . . . . . . . . . . . . . . . . . . . . . . . . . .  193,940 
Carriage, child's, C. H. Bush . . . . . . . . . . . . . . . . . . . . . . . .  193,919 
Carriage, child's, C. G. Macht . . . . . . . . . . . . . . . . . . . . . . .  193,980 
Cartridge. 1. Davis . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  193.855 
Center board for vessels, IV. W. Palmer . . . . . . . . . . .  193,829 
Chair, folding, H. Closterman, Jr . . . . . . . . . . . . . . . . . . .  193,925 
Churn, J .  & J .  S. Weider, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,902 
Churn, Brown et al. . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . .  193.918 
Churn, E. BueIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,803 
Clamp for carpenters. W. Heckert . . . . . . . . . . . . . . 193,951 
Clothes and fruit dryer, G. J. Curry . . . . . . . . . . . . . . . •  193,928 
Corn-sheIIing machine, C .  P. S. WardweiI . .  . . . . . . . 194,018 
Cotton harrow, J. F. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  193.830 
Cultivator, D. Stanchfield . . . . . . . . . . . . . . . . . . . . . . . . . . . 194,009 
Cultivator, W. G. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,912 
Cultivator, E. M. & M. L. Kissell (r) . . . . . . . . . .  . . . . .  7,893 
Currier's knIfe, R. E. Cherrington . . . . . . . . . . . . . . . . . .  193,806 
Cut-olfgear. F. F. Hemenway . . . . . . . . . . . . . . . . . . . . .  193,952 
Cut-olf, water, J. G. Diem . . . . . . . . . . . . . . . . . . . . . . . . . .  193,857 
Derrick step, F. Locke. . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . 193,824 
Ditching machine, J .  A. Grove . . . . . . . . . . . . . . . . . . . .  193,815 
Divider and siding hook, H. Sherman . . . . . . . . . . . . • .  193,898 
Door bolt, S. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194,000 
Egg, nest, D. M.  Livingston . . . . . . . .. . . . . .. . . . . . . . . .  193,823 
Elevator. H. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,929 
Etching glass, W. Campbell . . . . . . . . . . . . . . . . . . . . . . . .  193,921 
Evaporating pan, W. M. Dixon . . . . . . . . . . .  , . . . . . . . .  193,934 
Fan, M :rx & Blasi . .  . . . . . . . . . . . .  , .. . ... . .. . . . ... .. . . . .  193,886 
Fare register, W. H. Hornum . . . . . . . . . . . . . . . . . . . . . .  193,958 
Faucett 'r . A. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,840 
Feather renovator, H. M .  Sinclair . . . . . . . . . . . . . . . . .  193,835 
Feed water heater and filter, W. J. Austin . . . . . . . . 193,843 
Felted fabrics, J. F. Green. . . . . . . . . . .  . . . . . . . . . . . . . .  193,945 
Fence, J .  Brinkerholf (r) . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  7,830 
Fence, Green & Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193.944 
Fertilizer, C. F. Panknin . . . . . . . . . . . . . . . .. . . . . . . . . . . .  193,890 
Fetter, Ladd & Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,968 
File, bill, W. L. Woods (r) . . . . . . . . . . . . . . . . . . . . .  . . . . .  7,840 
Filter, water. Tittle & Noite . . . . . . . . . . . . . . . . . . . . . . . . .  194,016 
FireaflU, W. M. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,906 
Firearm, J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,821 
Firearm, D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,886 
Fire escape, T. A. Andrews . . . . . . . . . . . . . . . . .. ... . . . .  193,841 
Fire escape. B. F. Frank. . . . . . . . . . . .  " . . . . . . . . . . . . . 193,861 
Fire escape, B. A. Richardson . . . . . . . . . . . . . . . . . . . . . . . 193,895 
Fire escape, G. J. A. Taggart . . . . . . . . . . . . . . . . . . . . . . .  193,901 
Fire escape and extension ladder, W. A .  Hoyt . . . .  193,960 
Fire extinguisher, C .  T .  Holloway . . . . . . . . . . . . . . . . . 193,955 
Fire extinguishing apparatus, A. Tenner . . . . . . . . . .  194,012 
Flour, bolt, J. L. Detwiler. . . .. . . .  . . . .  . .  ... ........ . 193,933 
Flower pot, J. F. Alt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,908 
Foo'�, canning, W. K Lewis . . . . . . . . . . . . . . . .  . .. ... 193,880 
Fruit. dryer for, G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . 193.947 
Fruit dryer, Church & Perkins . . . . . . . . . . . . . . . . . . . . . .  193.924 
Fuel machine. M. E. Cotter . . . . . . . . . . . . . . . . . . . . . . . . . 193,942 
Furnaces, etc .• H. A. Stadler . . . . . . . . . . . . . . . . . . . . . . .  194,008 
Garter, J. L. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 93,987 
Gas burner, W. & W. S. Bedell . . . . . . . . . . . . . . . . . . .  193,845 
Gas retort, A. W. M. Maas . . . . . . . . . . . . . . . . . . . . . . . . .  193,979 
Gate, J. M. C. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193.913 
Grain binder, J. M. Hollister . . . . . . . . . . . . . . . . . . . . . . .  193.817 
Grain huller, C.  Schaschue . . . ..... . . .... ... . ... ... 193,1lO:l 
Graining WOOd, R. J. Doolan . . . . .  . .  . . . . .  . . . . . . . . .  . . . 193,935 
Grate, H. Roe:ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,897 
Harne tug attachment, J. A. Criswell . . . . . . . . . . . . . .  193.927 
Harrow and cultivator, Sanaers & Nichaolds . . . . . .  193,999 
Harvester, C. C. Bradley (r) . ....... .... .. ...... . .. 7,R31 
Harvester binder. P. Peteler . . . . . . . . . . . . . . . . . .. . . . . 193,994 

.,. 
Hay rake, J. H Thomas .. .. . . . .. . . . ...... . . .  194,013, 194,01* 
Hemmer, J. P .  Ioor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,873 
HOisting, clamp for, T. Maxon. . . .  . .  . . . . . . .. . . . . . . .  193,982 
HOisting tackle. T. A. Weston . . . . . . . . . . . . . . . . . .  194,019 
Holdback iron, S .  E. Winslow . . . . . . . . . . . . . . . . . . . . . . 193,839 
Horse power, Kramer & Bake . . .  .. . . . . . .. . .. . .. .  . .  J93,820 
Horseshoe, J. A. Conkey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,807 
Horseshoe, T .  Henry . .  . . . .  . . .  . .  . . . . .  . . . . . .  . . . . . . . . 193.953 
Horseshoe nalls, D. B. Loring . . . . . . . . . . . . . . . . . . . . . .  193,975 
Hose coupling, T. W. Eccleston . . . . . . . . . . . . . . . . . . . .  193,810 
Ice plows, N. P. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,828 
Ink, N. T. Tilman . . . . . .. . . . . . . .. . . . .. . .... . .... . . . . . 194,015 
Iron, dividing cold rolled, J. S. Atkinson . . . . . . . . .  193,812 
Jacquard machinery, W. P. Jennings . . . . . . . . . . . . . 193,874 
Journal boxes, D. A. Hopkins. . . . . . . .  . . . . . . . . . . . .  193,818 
Kettle, J .  1. Burr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,81l' 
Kitchen bOiler, E. H. Frazier . . . . . . . . . . . . . . . . . . . . . . .  193,860 
Lamp extinguisher, S. N. Long . . . . . . . . . . . . . . . . 193.882 
Lathe, G. S. Rix . . ... .... ....... ..... .. ... . . . .. . . .. 193,834 
Lathes, C. A. Cooley. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  193,950 
Leather, etc . ,  H. R. Cassel . . . . . . . . . . . . . . . . . . . . . . . . .  193,922 
Lifting jack, S. & D. Barrow . . . . . . . . . . . . . . . . . . . . . . . .  193,844 
Lifting jack, T. R. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,931 
Lightning rod, W. H . Patterson . . . . . . . . . . . . . . . . • . .  193,901 
Lumber, compound, etc . ,  C. F. Ritche!. . . .. . .. . . . .  193,833 
Match box. H. Ellig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,859 
MoccaSin, S .  Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193.914 
Mold for plaster casts, J. Borden . . . . . . . . . . . . . . . . . . . 193,917 
Motor for light machinery, A . J. Hood . . . . . . . . . . . .  193,956 
Movement, mechanical, A . .E. Hotchkiss . . . . . . . . . .  193,871 
Mower, C . Lindbom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,881 
Nail plate feeding machine, E. J .  Couch . . . . . . . . . . .  193,926 
Nail machinery, J. M. E .  Baackes . . . . . . . . . . . . . . . . . .  193,910 
Organ stop, A. Trowbridge. ,Jr . . . . . . . . . . . . . . . . . . . .  194,017 
Ornamental articles, etc . ,  Bliss & Badger . . . . . . . . . .  193,846 
Paint, W. Longman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,974 
Palette, W. F. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,904 
Paper bags, F. H. Melville . . . .  . .. . .  . . . .  . . .. .. . ..... 193,888 
Paper box. G. A. Denison . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,932 
Paper, waxing, S. Hammerschlag . . . . . . . . . . . . . . . . .  193,867 
Pencil, artist's, O .  P. Gash .. . . . . . . . . . . . . . . . . . . . . . .  193,813 
Pianofortes, T. S. Gould . .  . . . . . . . . . . . . . . . . . . . . . . . . 193,943 
Pictures, stereoscopiC, H. A. Reynolds . . . . . . . . .. 193,998 
Pillow shams, J. R. Cross .. . .. . . .... . . . . . . .. . . . . . . . .  193,8M 
Pipe coupling, H. Pennie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,9£3 
Pipe, A. W. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,827 
Planter, S .  Lyon . .  . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  193,978 
Planter, L. ScOfield .. . .. . .. . ... . . .  , .... . ... . . . . . . . . . .  194,004 
Planter, A .  M. Southard (r) . . . . . . . . . . . . . . . . . . . . . . . . .  7,838 
Plow, B .  F. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193.923 
Plow, J. F. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 193,983 
Plow, T. E. Smoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194,007 
Plow, A. H. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  193,941 
Plow. G. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,899 
Printing press. J .  B .  Rankin . . . . . . . . . . . . . . . . . . . . . . . .  193,995 
Printing prQsses, W .  ]' . Widmayer . . . . . . .. . . . . . . . .  194,022 
Propeller, M. D. Nelon . . .. . . .... .. . . . . . . . . . . . . . .  193,989 
Pump, J. W. Lemon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,822 
Pump, J. A. Parsons . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  193.891 
Quilting machine, J. J. Crall . . . . . . . . . . . . . . . . . . . . . . . .  193,852 
Radiator, steam, J. J. I ... Rwler . .. ... . .. .... . . . . . ..... 193,877 
Rein holder, D. C, Montgomery . . . . . . . . . . . . . . . . . . .  193,986 
Roll grinding, T. H. Savery. . . . . . . .  . . . . . . . . . . . . . . . .  194.001 
Roll grinding, J. Megaw . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  193,984 
Roofs, snow guard for, P. A. Dugan . . . . . . . . . . . . . . .  193,809 
Sand pump, W. H . Birge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,915 
Sash fastener, window, L .  Patterson . . . .. . . . . . . . . . 193,992 
Saw, circular, D. B .  McRae . . . . . . . . . . . . . . . . . . . . . .. .  193,985 
Sawing metal bars, W. R. Jones . . . . . . . . . . . . . . . . . . .  193,963 
Scraper and ditcher, J. Rice . . . . . . . . . . . . . . . . . . . . . . .  193,893 
Scythe, G. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,916 
Seeller and cultivator, D. Mack ... ...... .. .. . . . . . . .  193,883 
Seeding machine, Van Brunt et al. (r) . . . . . . . . . . . . .  7,839 
Shirt pattern, H. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,936 
Slicer, J. B .  Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,559 
Smoking sign, H. J. &. W. D. Davies . . . . . . . . . . . . .  " 193,930 
Snap hook, W. Heath ... . .. . .. . . ...... . . . . . .. .. . .. . . .  193,950 
Soap, R. E. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194,OU 
Spark arrester, J. A. Pae . . . . . . . . . . . . . . . . . . . . . . . . . .  193,990 
Spinning mule, P. McGovern . . . . . . . . . . . . . . . . . . . . . .  193,887 
Spinning mule, J. Martin. . . .  . • • • • .  . . . . . .  . •  . . • • •  193,884 
Stalk cutter. M . W. & 1'. Resser . . . . . . . .. . . . . . . . . . . 193,997 
Steam boiler, H. S. Coleman . . . . . . . . . . . . . . . . . . . . . . .  193,848 
Steam trap, D. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . .  193,938 
Stench trap, O. M. Rice . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 193,831 
Stove, O. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,937 
Stove pipe elbow, G. Choate . . . . . . . . . . . . . . . . . . . . . . . .  193.847 
Stove pipe elbow, J. M. Lauby . . . . . . . . . . . . . . . . . . . . . .  193,970 
Straw cutter, W. H. SuIlenberger . . . . . . . . . . . . . . . . .  193,900 
Suspender clasp, F. Eckermann . . . .. . . . . . . . . . . . . . . .  193,811 
Suspender end, J. H. Murfey . . . . . . . . . . . . . . . . . . . . . .  193,389 
SWing, E. Schlueter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194,003 
Tablet. writing, H. Laurence . . . . . . . . . . . . . . . . . . . . . . .  193,971 
Target, flying, E. M. Leavitt . . . . . . . . . . . . . . . . . . . . . . . .  193,879 
Tea, coffee, etc. , strainer, etc . ,  H. C Rice . . . . . . . . 193,894 
Telescopes, E. Gundlach . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,816 
Thill coupling, Gandy & Wilson . . . . . . . . . . . . . . . . . . . . 193,863 
Thill coupling, J. A. Whipple . . . . . . . . . . . . . . . . . . . . . . 194,020 
Thrashing machine. J. p. & J. W. Gordon . . . . . . . .  193,866 
Thrashing machines, side gear for,Kramer & BOke 193,819 
Tide wheel, Andrews & Fuller . . . . . . . . .. . . . . . . . . . . . .  193,909 
Time lock, L. Lillie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,973 
Time lock, J .  Sargent (r). . . . . . . .  . . . . . . . . . . . . . . . . . . . .  7,885 
Tire. F. Mulliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,988 
Tool, A. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,967 
Type, hard metal, G. W. Casilear . . . . . . . . . . . . . . . . . . .  193,805 
Umbrella, W. S. Harris . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 193,868 
Umbrella cover, J. C. Hurcombe . . . . . . . . . . . . . . . . . . . . 193,961 
Valve, L. Mangold . .  . .  . . . . . . . . . . .  . . .  . . . .  . . . . . .  . . . . . . . 193,981 
Ventilator, L. D. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,948 
Vine, espalier, etc . ,  P. A. Laprade . . . . . . . . . . . . . . . . . 193.969 
Wagon axle, C. E. Cookerly . . . . . . . . . . . . . . . . . . . .  193,849 
Wagon, buckboard, J. L. Phillips . . . . . . . . . . . . . . . . . .  193,892 
Wagon draft attachment, T .  Andrews . . . . . . . . . . . . .  193,7ll7 
Wagon seat, Franklin & Feave!. . . . .... . ... . . .. . . . .. 193,812 
Wash baSin, J. E. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193.799 
Wash board. H. F. W. Liebman . . . . . . . . . . . . . . . . . . 193,972 
Washing machine, Briggs & Knowles . . . . . . . . . . . . . .  193,802 
Washing machine, J. W. Horn .. ... . . . . .. . . .. . ... 193,957 
Wash baSins, etc . ,  J. E. Boyle . . . . . . . . . . . . . . . . . . . . 193,801 
Watchman's time detecte1", G . W. Shingleton . . . . .  194,006 
Water closet, etc . ,  valve, J. E. Boyle . . . . . . . . . . . . . . 198,8(0 
Wells, steaming oil, A. J. West . . . . . . . . . . . . . . . . . . .  193,838 
WhifHetree hook, N. W. Bowen . . . . . . . . . . . . . . . . . . . . 193,798 
Whip, A. F. Gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193,864 
Whip, F. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193, 872 
Windmill, M. S. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,954 

DESIGNS PA.TENTED. 
10,138 .-EMBROIDERY PATTERN . - E. Crisand. New 

Haven, Conn. 
lO,139.-STOVES .-J .  Dwyer, DetrOit, Mich. 
10, 1 40 to 10,142.-0IL CLOTH.-C. T. & V. E. Meyer, Ber-

gen, N. J. 
10,143 .-COOKI"G STOVES .-J. A. I,awson , Troy, N. Y.  
10,144.-BoOK COVERS.-J . Becker, Boston, Mass. 
10,145 .-FRAMES FOR SUGAR BOWLS . - F. Dunworth. 

New York city. 

Hay fork, J. Lux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,977 r A copy of any one of the above patents may be had by 
Hay rake, G. M. & C. C. Richardson (r) . . .  . . . . . . . . .  7,836 i remitting one dollar to MUNN & Co . , 37 Park Row, New 
Hay rake, S. Hitty . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . 193,332 1 York oity .J 
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Inside PaICe, each insertion - - . '1 :i cents a line . 
Back Palre, each insertion - - - - $1 .00 a Jine. 
Engravings may head advertisements at the same rate 

D U C' S  PATENTS AT S P H E R I C A L  E L E V A T O R  B U C K E T .  I OVER 20,000 A LREA D Y  S O L D .  A U C T I O N  Endorsed by the leading mUlers and manufacturers In the country . NO CORNERS TO . • CATCH ; requires less power to run ; will throw clean every time ; made of the best chur- Re ular Monthl Sales the first week of each month 
per tine, by measurement, as the letter press. Adver
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 

coal stamping Iron, and positively Indestructible ; cost about the same as tin or sheet iron For forms etc a:?'dress GEO W KEELER Auctioneer 
�l�;fes

b
f.:':rij;ted�

s
lJd���s 

nearest Mill Furnishing House or Millwright for them. 53 "nd 55 Liberty Street, New·York .  ' , 

T. F. nOWLAND, Sole Man uracturer, 

BAIHD'S�lg��CATALOGU[S Pond's Tools ' 
Brooklyn , E. D.,  New York. 11200 S"lary. S.le,me . .... ted to ,ell our 

Stn.plt� Goods 1.0 dealers. No peddling. 
ExpenlllC8 paid. Permanent employ· 
rucut.. add.ress S. A. GRANT ok CO .. 2, -I, 6 A 8 HOJlle S,., Ciucmnau., O. Now Ready. New Revised Editions. 

S�i��l�Tr.eaB<!.:�
l
::'��fg���J:�s�g[ l:�:��ii�� �I�� 

who wiJI furnish his address . 
HENRY CAREY B A I R D  & C O . ,  

Industrial Publishers, Booksellers, and Importers . 
8 1 0  Wal n u t  S t . ,  Philadelphia. �Bryant ' 8 " New I m proved" Reese ', . . Patent Adjustable Stencil  Letters are S . , taking the p.1ace of::l:l l  others. They can -

' �fn�l���t��st.
o 
���u�I:�\�

r p�el��� (TRADB MARK.] Everybody will buy them. Can be sent 
by mail. I n ks and Brushes and everything in Stencjl stock. Sole nlanufacturer of the wonderfu l . .  BLONDIN GYROSCOPE . "  and So other Agents' fast selling artic les . . . Fortune 
��I�dt�::�i c�rd{��of�l� I����i�u���:� c�: ���I.'flh��a�t;r�nct�. ments made and can furnIsh promptly any article wanted 1by agents or consumers. of AmerIcan or Fore l�n make. O. G. BRYANT. Sole Mfr. 1 0 2  Wasl ungton-st.  Chicago. 

WE OFFER TO REPRESENT FIRST-

$ 1 6  only for Centennial Air COIDDreSSOr, 
the best double-actin/( hand pump for raising 
liquids by Air Pressure . (SCIENTIF J O AMEIU
CAN, Oct .  15, 1876.) 

H. W EINDEL, {60 Dillwyn Av., Phlla. 
Agents supplied. 

PATENT M I N ERAL  WOOL. 
Incombustible. The best non-conductor. Cheap enough 
for lining frame houses . Send for ctrcular . 

A. D. ELDERS, 
P. O .  Box 4461. 26� Broadway, N. Y. 

YA L E  V E RT I C A L  M I LL .  
Iron Frame i French Burr ; Self-oiling i 
Self-feeding; Adjustable-balanced; Lon

f. 
g::{i

n
::�an e�:

eat�sl 
finished, an� for quali
ty and quantity ground 
b?rg�fa�l:

ior. �end for 

Ene. l n e  L athes, Pl all trs, D ril l s ,  & c .  
Send for Catalogue. DA VID W. POND, Successor to 

LUCIUS W. POND. W orce st e r, lfl as". 

THE DRIVEN WELL. 
��Ii: :g3 ;���� li�:����

es
uIg�r i��

in
lstRli�h�� 

AIRel·jean Driven Wel l  Patent, leased by  the year 
to responsible parties, by 

W M . D. A N D R E W S  &. B R O. ,  
NEW YORK 

The Gll��Iq�e!l�p;v��g�!��!Xo��ency 
121 Chambers and 103 Reade Streets, New York. 

MEN W A N T E D  ,. ,,11 ._ ,. M ..... ,.., •• NO PEDDLL."iG rrom howe 10 house. $85 a month. �xoP:��'�":.I��·U&J.H(Q qOKL'C CITY GU.Ill ,& WMJ' WOllI •• CinCinnati, Ohio. 

LOCOMOTIVE ENGINEERING. -THE 
most recent and best examples of Locomotive Construc
tion, with scale drawings, ta.bles of princi

£
al dimenM 

¥r�lb
g
'X'?1'i\lM6�f.iP

t
§'WP�¥:ENi§ll

en �'h! iO�I��;:g 
may be had at this Office. or ordered through any News
dealer. Sent by mall prepaid. Please order by the 
n,'u?1tbers here given. 

S LI 'j,�fo t���;rlson D�::;'tt. k.'c
'ifu�tv'l.og�m��rve��

n
R?i�il �b':�llI�'J;ti�::� . vertfcal Mills, $110 .00 Dimensions .... Particulars and three Engmvlngs. Supple-

1 Extra Heav'y24 in . Harrison Vertical Mili , $2'20 .00. Locomotives at the Oente>v».wl. A .serles of Eighteen each. 1 Heavy 20 In . Harrison Vertical M'lle $16U.00' 1 ment No. � ... 10 cents. . 
_ Y A L E  IRUN W O R K S, New U a v e ll ,  Conn . ���lh�reIJI�l\,,:;I���tS.,I'nOn'l'�f.g,;ftr,�lcl�I�!f.���,::���e� 

THE DINGEE o. CONARD CO'S ���i:e�t.W�����1 �A�:�t!�ns of each locomotl
�
e. Sup-

"" Bald'lV),n LocO'JnDUve.- Large engraving in sectlOnal ele-

R
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EVER-
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BLOOlU
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ING s�f���i�:W,:\�:�h �i��;::v:�b�:t:f :�:::::n:� 
. e

�go�fi�t.1I of¥�
e
1?��;e!linc��1i���av at Crewe, Eng. 

. . T'[:gc��o"it�;��s��P:b��';{� !!MJVa';,",rltilt1V<11/, with ;Stron� Pot Uoses, sUltable for winter b loom, table of Jlmensions. Three engravings. Supplement sent salely by mal l .  postpa, d .  5 splendid vari eties, No. 27'. 10 cents. The same number contains report 1I""r chotCe. all labeled. for $1; 12 lor $2; 19 for $3 , 26 of valuable In formation given before the Master 
for $4 ; 35 for $5. For 10 cents each additional, one Mechanics' Association, concerning Locomotives and lUagnll1cent PrenliumRose to every dollar's worth Locomotive Improvements. 
ordered. Send for our NEW GUIDE TO ROSE Nmr01U Ga11.(1e Locomotives, Indian State Railways, en
CULTURE and choose from over 300 finest sorts graving a,?d dimension�. Supplement No. 5 3. 10 cents. 
1V k R '  G t S I I d tl I t' Ne1u Railway Loromottve Grane, by Black, Hawthorne & e ma e �ses a .rea :pee II tY'fh are Ie .arges Co. Four engravings to scale, dimensions, etc. SuppleM 
.iioOse-gro-wers-m A  meTlca. Re1erto )00,000 ,\1stomerS ln the ment No. 54. 10 cents. 
United State, J1d Canaoa. T H E  DIN EE & CONARD Ne1J) Road Locomotive, by Marshall S0ns & Co. General C�.� ROSE-GROWERS, West Grove. Ches�r C� ro

e
���f.

tion and one engraving. Supplement No. 1>6. 

liaker Rotary Pressure Blowe .. .  
(FORCED BLAST . ) 

Warr .. nted superior to any 
other. 

WILBRAHAM BROS. 

E:Cpres8 Passenger Locomotives, Great Western Railway. 
With five enl;ravings. and tables of all the principal di
mensions. �u plement No. I>S. 10 cents. 
. £oem-notive or BllIrntiln(1 Petrolettlnt.-Used oli Russian 
Railways. ith description and five illustrations. Sup-
plement No. 6a. 10 cents. ' 

et;��n��I!�,f;pfe':::�oitM��M� �J'�:nfs�
llway. Two 

2318 Frankford Ave. 

TIS' SA.FETY 1l0ISTING PHlLADELPlIY.. • 

A 16  candle lilrht for one thousand hour. at a 0 M achInery. 
cost of ao cen ts. I OTIS BROS . & CO .• No . S48 Broadway, New York . 

WrOll'S Potrolonm Gas Works ' PAT E N T  
Is now dOing this in towns, cities, mills , hotels, etc. , 
:t

h
lI��� l�&ii ft���l,

a
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t 
g�!I!��:��Tc�O:Je��SI I COL D  RO L L E D 

S HAF TING .  ,"V. C .  WREN, ,. Cor . .Jay and Water St . , l:Irooklyn, N .  Y .  
. 

" CLA YTON " STEA llI PUlnpS A N D  A I R  The fact that this sbafting has i5 per cent. greater 
Compressors . Prices reduced . Send for circular . stren�th, a. finer fintsp.. nnd l� truer to gauge, tllan �ny 

J AMES CLAYTON. 16 \Vat�r St. ,  Brooklyn, N. Y. ��e:r]� ���,[{{��g[: ��g�ia����'��� ��lreo��:iCE��ii��i� 
Tierney'S Diamond DusC 
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�;;;ifhll�tfA\'-i\"'- D. H .  T I E ltN E Y, 
Forrestv i l l e ,  Ct. 

Cutting and drawing dies worn 
too large or expanded in harden

tng ean e shrunk to size or small enough to make over 
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address the above. 

25 :o�t�ft.f. N'1's�lbS61'IMc���as:���N���is'oi%: 
SMALL STEAMBOAT S AND YACHTS.

COLLI N S' PA'l'.COUPLL\"G, and turnish Pulleys, Hangers, 
��';;ii�i:i�� 'ro

ost approved '1l)�h �f\':'iH�Im�e,;� on 
Try Street, 2d and 3d A venue. Pittsburgh Pa. 

190 S. Canal Street
! 
ChiC"l!O, Ill . ,  and Milw"ukle. Wis. 

tar 3tocks of til s shafting in store nnd for sale by 
�Ill>��lAEii'lAC�.,FJi�i!�

s
���s �t�s�. Y. 

SPARE THE CROTON AND SAVE TilE COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., H4 Wnter St. , N.Y. 
who control the patent forGreen'sAmerican DrivenWeU 

The Black Hawk, 15 ft. 10 In. long '  4 ft. 9 1n .  beam ; s.. THE UNION IRON M" ... LLS, Pittsburgh, Pa. ,  Manu
bladed screw. 21 in. diameter ; boiler 20 in . diameter, 3i!!r2 facturers of improved wrought iron Beams and 
in . high ; weight , BOO Ibs. ; pIston , � In.; stroke, 4 in. ; Girders (patented). g horse power j speed of boat, 6 to 'l mIres an hour . Per- ! 'l'he great faJI which has taken place In the prices of 
:�;
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e� N o .  1 4. PrIce 10 cents . I cial attention of Engineers, Architects. and Builders to 

The same number contains views of the fast steam ' the undoubted advantages of now erecting Fire Proof yaoht Continental . Length , 50 ft. ; 6� ft. beam; 8� ft. structures ; and by reference to pages52& 54 of our Book de
�
th ; two 6 in . cylinders, 6 tn. diameter; 8 in. stroke ; of SecUons-which will be sent on application to those 
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e fry; eral directions for construction are given . With 5 draw- believed, that were owners fully aware of the sma]] Ings . Contained In SUPPL�MENT No. 69. Price 10 difference which now exists between the use of Wood cents . and Iron. that in many cases the latter would be adopted. A Forty-toot Suam Launch.-WIth tbrce cylinder en- We shall be pleased to furnish estimates for all the Beams 
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cents . CARNEGIE, BROS. & CO., Pittsburgh. Pa. 
sl:"e�rifb� {;'!"il':�M��! J�unL;;f�C!'n1Pe';; 
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f 8�����' I��W'eJ THE NEW GERMAN PATENT LAW. 
per hour. An elegant boat . With descriptIon , dtmen- ��i;gl��: Irlti.1 rg;;J�i

h
:tf,t;e L�;;le�

r
�t

t
r�;

s
/:;���:�' 

sions, and drawings to scale. Contained in SUPPLEMENT Empire . Contained in SCH:NTIFIC AMERICAN SuPPJ. "�
N o. S l .  Price 10 cents . To be had at this otl!ce and of M"NT No. 80. Price 10 cents. '1'0 be had at this office nIl newsdealers. and of all neWSdealers . 

WANTED Salesmen to sell to Mercha.nts. $90 Sa\� 
ary and expenses paid to a.cceptable mcu. Mound City Manufacturing Co., St. Louis,Mo. 

S3GOLD PLATED "W  ATCHES. Cheape,t 
in the known world. Sample Watch Free to 
Agents. Address, A. COULTER & Co., Chicago. 

$66 a Week in your own town. Terms and $5 outfit 
free. H . HALLETT & CO .. Portland Maine. 

W" E  E N � M E L i n  F I N E  J ET B lACK every variely a f tu rn e d  .... d WD,·k pa l·t'i of hl ac h rne l·y;castings ; t .n,w'lI·e oilnd other metd.1  
,a" k ENAMELED J E T tOODS . i n w . D d  .r metal, m . d e  I. D ,'der A "' £R I C A N  ENa.., L CD . l J W A RREN S T P P. O V I  e N C  • R / 

PATENT SCROLL AN D BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., Cincinnliti, O. 

G ear & Bo) t C n tters, &c.E.GOULD,Newark,N . .J. 
TWO LARGE IRON PLANERS FOR SALE VERY 
cheap. E. E. ROBERTS, 119 Liberty St . ,  N. Y. 

V I  N E O  A R How made In 10 hours, 
• from Cider, Wine, or 

������':'"t. 'Si,t�11l� s��l���r.l',
g�ar.�me paper, and ad-

CIVn, AND MECHANICAL ENG INEERING AT TilE 
n.n .selaer Pol yt.ech n i c  I n .t i t. n t e ,  'I'roy, N.  Y. 

Instruction very practical. Advantages unsurpassed in 
this country. Graduates obtain excellent positions. Re
opens Sept . 13th. For the Annual Register, containing 
improved Course of Study. and full particulars, address 
PROF. WM. L. ADAlI1S, Director. 

AGENTS WANTED. � . For particulars address 
W I L S O N  SEWIN G IU A C H I N E  CO.,  S29 Broadway, N e w  YU"k city, 

New Orlean s ,  La. Chicll llO, I I I .  
Or S a n  Francisco, Cal. 

LEFFEL WATER WHEELS. 
With rece nt improvements. 

Prices Greatly Reduced. 
7000 in successful operation . 

rINE NEVI' I'AIlPllLE'r rOB 1877, 
Sent free to those mlter·eS[e(I.' 

James Leffel & Co , 
Springfield ,  O.  

109 Liberty St. , N. Y .  Ci ty. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguelng, and Grooving 
�����

e
�e�o�
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i����SM��rS����

o
��J�f��,

t ��d 
i?le-snw Machines, and Wood-Working Machinery gene-
rally. Mlinu�1�1\'ii'kdllY. RUGG & RICHARDSON 

26 Salis bury Street, Worcester, Mass. (Shop formerly occupied by R. BALL & CO.) 

GR��G��N CAST I N GS ��i�::¥i;���ll; 
L��W&'M8:ff��!&,0£.��\t'

0
���r8, Pittsburgh, Pa. 

FOR COMPOUND STEAM PUMPS A�� HEAVY 
Machine Tools, address 

E. & A. BETTS, Wilmington, Del . 65 LARGE M IXED CARDS, with name, lOco 
and 3 ct. stamp. 26 Styles Fun Cards, 1 0c .  
Samples 6c.  M.  1l01'l'd & Co"  Bristol, Conn .  

BRADFORD M I LL CO. Successon to  Jas. Bradford � Co. 
MANUFACTURERS or 

French Buhr Millstones, 
Portable Corn & Flou r MiI Il, 

S m ut M a c h i n es, etc. 
A.lsO, dealer. i n  Bolting Cloth.t ani 

General Hill Furnilhing. 
01ll0e& Faotory,158 W.2d St. 

CINCINNATI, O. 
.R.Stewart,Pru. W.R.D uulap.&e. 

SENT ON APPLICATION. 

Can I Obtain a Patent 7 
This is the IIrst inquiry that naturally occnrs to every 

author or di,coverer of a new idea or improvement. The 
quickest and best way to obtain a .atisfactory answer, 
without expense, is to write to us (Munn & Co.) , de
scribing the invention, with a small sketch. All we 
need is to get the idea. Ho not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if so, give you the necessary 
instructions for fnrther procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no cha7'ge. All persons who desire to consuit us in re
gard to obtaining patents are cordially invited to do 
so. We �hall be happy to see them in person at our 
office, or to adviile them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

" hut SeC1t1·itll Have I that my communicn tion 
to Munn & Co. will be faithfully guarded and remain: 
confidential ? 

Answer.-You have none except our well-knoWIl in
tegrity in this respect, based upon a mo>t extensive 
practice of thirty years' Btanding. Our clients are 
numbered by hundreds of thousands. They are to be 
found jq every town and city in the Union. Please to 
make inquiry abo n t  us. Snch a thing as the betrayaJ 
of a client's i nterests, when committed to our profes
sional care. never has occurred, and is not likely to oc
cnr. All business and communications intrusted to us 
are kept seC1'et m> d renJiden tial. 

Address M U N N  &. CO. , 
Publishers of the SCIENTIFIO AMERICAN, 

37 P a r k  R ow, N ew Y o r k. 

WESTON DYNAMO ·ELECTR IC  MACHINE CO  
Machines for Electro-plating, Electrotyping, Electric 

Light, etc., in addition to testimonials In our Catalogue 
g[Ei�� F.�·B�iA���I!
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REED & BARTON ; HALL, ELTON & CO . ;  HICHA RDSON, 
BOYNTON & Co . ;  WM. H . .JACKSON & CO . ;  STA NLEY 
WORKS ;  ROGBRS CU'I'LERY CO . ;  CUAS. ROGERS BROS . ;  
}�DWARD MILLER CO , ;  MrTCHELL, VANCE & CO . ;  NOR
WALK LOCK CO . ;  H.AYDEN, GER.E · & CO . ;  DOM .ESTlC 
SEWING MACHINE CO ; EBERHARD FAB E R ; .JOS. DIXON 
CRUCIBLE CO . ;  MU"!Iuwun & HAN SON ; FAGAN & SON, 
and over 200 others. Outfits for NTCKI!;L, SILVER, 
BRONZE, Plating. etc. The two highest CENTENNIAL 
A WARDS, and the CENT EN NJAI. GOLD .M .EDAL of Ameri
can Institnte . l'ri ces from $121> to $1>00. 

C O N D IT, HAN S ON & VAN WI N K L E  
SoleAgents NEW.ARK,N.J. 

AIR COMPRESS ORS 
F O R  A L L  P U  R P O S E S . 

SPECIALTY of HEA Y Y  PRESS URES. 
THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 
THE SANITARY C O N DITION 

IN CITY AND COUNTRY DWELLING-HOUSES, 
By GEORGE E. W A UING. 

Being No . 31, Van Nostrand SCience Series, 
18mo., cloth. 50 cents. 

Ro'. � ��r���l��DN,f.W���::en St., N . Y. 
* .* Copies sent free by mail on receipt of price . 

SWA R T H M O R E  C O L L E C E .  
SCIENTIFIC DEPARTMENT. 

Full courses in Civil and Mechanical Engineering, 
Chemistry, PhYSiCS, etc. For catalogue, address EDWD. 
H. MAGILL, President, Swarthmore, Del. Co . ,  PR. 

MECHANICAL DRA WING. -BY PROF. 
c. 'v . MacCord . A series of practical lessons in MeclJan .. 
leal Drawing, aeco .npanied by carefully prepared ex
amples for practIce, with dIrectIons, aJl of simple and 
plain character, Intended to enable any person. young 
or olll , skilled or unskilled, to acquire the art of draw
ing. No expensive instruments are involved . Any per
son wIth slate or paper may rapIdly learn. The series 
�I����rd

t
�a"w'l'n

o
:,
t :��nlg::';';IW,�tr!��t��?::a�l� di,.�":t� 

¥t�';e t�s�:g�f�ne:e�rr�J�£:i�ert:,§lka;Li';Ei��*e�!: 
1 , 3 , 4, 6, S, 9, 1 2, 14, 1 6, 1 8, 20, 22, 24 , 26, 
i�: i3: i�; 19: �lc�i�lc�s9'etc�:'· tht1�r4�he��� 
tire serIes of thirty-three numbers . To be had at this 
office and of all newsdealers. 

y g�s:�\_f��v:R������lp���: 
for $:WO. Our answer is, thnt It cost. !�i� thtb��u��O �g���� a�lt ���O!��: ma.ke IOU pcr ('.t . profit. We have It 
Agents, but sell D I RECT to Famll!� 
at Factory price, and warrant i1Vt year$
We send our Pianos everywhere (or trio.{ 
and rtiu1re no pavrnent unJen tbey an. 

���\n����1��i�:�,1�d ���!l�: tb�
r 
ja�:!

r
�}c�v�;r�5��

r
h�t���, ��:�s ri1:mfl nnd F!l.milles tb:l.t are using our Pianos in every St3te of the t'!:lion. P1case state where you law this notice. AddreS6, 

U. S. PIANO CO., 81 0 Broadway, N. Y. 

$12 a d .. y at home. Agents wanted. Outllt and 
terms free. TRUE &. CO . •  Augusta, Maine. 

Reverse Motion 
r Paneling, Va. 

riety Monlding 
& Dovetailing 
Mach i ne . Cuts 
Panels of any 
desi"n or style 
of mould In the 
solid wood with 
neatness a n d  
dlspat.ch . 

Is a first-clas. 
& 

o e s  
==",",i� o v e t a l l i n g  

with thick or 
thin stuffs. Simple, H U l'able and 
Effic;ent . tar Send for Pamphlet 
��ftd ��JlI'bu�(er:���' atl�r,ig:�� 

Variety Moulders made to order, and warranted by the 
D. C. MACII IN E RY CO., 

B attl e Creeli. , lJli ch . 

I MPORTANT FOR ALL CORPORATIONS AND 
MANF'� CONCERNS.- U u e ,· k ' ..  'Va t c b 

Inu u ' s  '1'llDe Detectore capable of nccurately con
troliiug the motion of a watchman or patrolman at the different st.ations of his beat. Send for circular. 
J . E. B U ER.I( , I> . O .  B O X ! 1 7 9  R o s t o n , Mass N. D .-The suit against Imhaeuser & Co., of New York, was decided in my favor, J nne 10 1874. A fine was assessed a

cf.
8inst them Nov . 11]1876, for selling contrary 

�ro��: i��rftfg�� 
t
�� iit�

u
�aten£;;By

s
b�

u
l��ft �it�S�t cording to law. 

$5 to $20 ner day at home. Samples worth $5 
free. STINSON & CO., Portland, Me. 

B lake 's Patent Stone & O re Crusher .  

COMPRESSED AIR STREET RAILWAY 
g���Ps

e
;l

r
lE!

i
�e�

i
;�kf�fr::lIffa�'s?��n��:J i�

n
��:\�� 

and propelled b"I compressed air. Contained in SUPPLE
MBNT No. l S. Pric�, 10 cents. 

Model Engines. 
L')�5ii��("j Complete sets of � C tr�ll!g�m�' S 
Model steam Engines 1 1-2 in. bore, 3 in. stroke, price, $4.; 
�����i�o��

r
:E'a�b�s B��Y�15 ���fa��O, dae�� W'�:ef: ��t Parts of Model •. All kinds Of Small Tools and Materia.ls 

N�&�,*b'W�'WfG�lf?1'lN,23 CornhllJ, Boston, Mass. 
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1 74 $titutifi , �lUtri ,au. 
C't7 AltIJ.tO:I.A'S 

COFFEE & SUGAR MACHINERY 

[SEPTEMBER 1 5,. 1 877. 

THE T ANITE CO . •  
. STROUDSBURG, FA. . 

Inside Pall'e, each insertion - - - "S cent" a line. Coffee, Malt, Corn, Cocoa, and Graln-Back Palfe, each insertion _ _ _  $1.00 a line. Dryin:£: Machine. Coffee-Hul l ing and E M E R Y  W H E E LS A N D  C R I N D E R S. 
JiJngravings may head advertisements at the same rate POlishing Machi!l-clil. C�offee-Wa"bing FOOT POWER TENONING MACHU';ES FUR SALE per' line, Oy measurement, as the tetter press. Adver- lUac.b.lne. Helix Sugar Evaporator. By S. C. HILLS, 78 Chambers St., New York. 

GEO. PLACE, 121 Chambers St., New York Agent. 

tisements must be received at publication qJfice as early I Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
GR AT BLO N INE IGH as Friday morning to appear in next issue. . ����:�: :!�s���k:t.!,.yt��G*r.fi�r,!,,��ts:"'.in"J r��; E WING E G ; H 

Smallest and most perfect Revolver 
\ ,. in the world. Usual form of Stock, or 

TRADE handle, dispensed with. A perfect 
MARK -f-- , safeguard against accident. Send for All Right Fire Arm Co . ,  Lawrence, Mass . 

P. :s r..AISDE:I.L & CO., ; 
Worcester, In ass., 

Manufacturers of the Blaisdell Patent Upright Drills and other first-class Machinists' '1'ools. 

b Niagara 
" =- Steam Pump Works.  

ESTABLISHED 1826. 
CHARLES B. HARDICK, . , N o . 2 3 ,\ d a m s S t r e e t ,  

�� BROOKLYN. N .  Y. 

SPECTRUM ANALYSIS. By PROF. RED
:;?o��'th� h�L����:�����ygJ�g.:¥i' �:c:fr�Zt dil�t�.'i':l� 
�'ti]l���gJ�1J':������0�foLf�t;;':�s���J'r�J'6'��: the cause of Refraction. The �eory of Color, and how the Apectrum is accounted for. The characteristic Spectra of the several Metals, and the method of A nalYSing by the spectrum. Contained in SCIESTIFIO AME.RlCAN SUPPLEMENT No. "9. Price 18 cents. To be had at this office and of all newsdealers. 

T H E B E S T  
AND MOST ECONOMICAL 

Boiler Feeder 
IS; 

FRIEDMANN'S  INJECTOR, 
MANUFACTURED BY 

NATHAN &, D R E Y FU S ,  New York. 
108 Liberty St. 

Scnd Cor Circular. 

CA VEA']'S. COPYRIGHTS, TRADE 
I1IARKS, ETC. 

Messrs. Mnnn & Co., in connec: ion with the pnblica
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have /101 OVER THffiTY 

YEARS' EXPERIENCE, and now have ulu:,q ptl'!d facilitie8 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Conntries. lIlessrs . 
Munn & Co. also attend to the preparatbn of Caveats, 
Trade Mark Regnlations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrnsted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patellts ; Ind how 
to procure them; directions concerning 1'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reis,nes, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

will give prompt attention to all orders for any of the �E[:: Wcii��vei.�o:�����ondes�:1��i�K, �t���r �� above machines .  formances, dimensions, new devices, and:five elevations. 
NEW AIR COMPRESSOR OF M. DUBOIS. with description, dimensions .  lllustrated by engravi!J.gs. SCIENTIFIC AMERICAN SUPPLEMENT, No. 22. Price, 10 cents. Sold by all N eWB Dealers. 

The H 0 A D L E Y . 
P O R T A B L E  S T E A M  E N G I N E .  

W ITH AUT O M ATI C A L  CUT - O FF R EG U LAT O R  
A N D  B A L A N C E D  V A LV E! . 

THE BEST ;� MOST ECO N O M I C A L  ENG I N E  MADE 
SEND FO /? C /R C t/ L A R ,  TheJ.C.HOADLE,Y C O .  LAW R EN C E .  M A S S .  

STAT E W H E R E  Y O U  S AW T H  I S .  , 

METALLIC 

- - - - �� 
MINERALS-THEIR PRO· duction and Uses . A lecture by J. G. Watson, F .  R. S .  

�f�;:�t\��e�e:ti�� �ii�cY�:f�ft�Y:f't1°J;a����:nf��� modern uses ; metallic veins j what they are, their courses in the earth i mineral leases and royalties: the famous Tavistock Mines i history of the Anglesea Mines ; metals dissolved in water ; how mineral veins are worked ; iron and its uses ; lead ores and uses of lead ; tin ores and uses of tin ; uses of copper. SUPPLEMENT No. S4. Price, 10 cents. 

THE BIGELOW 
Steam Engi�e. 

This en�'ine easily reaches 100 revolutions per minute, with a dIscharge of 5,000 cubic feet of air at 10 lbs .  pressure. SUPPLNMENT No. a 1 .  Price, 10 cents. Also, in same number, ROOT'S Ii'OBOE-BLAST BLOWERS, GAS EXHAUSTERS and BLACKSMITH'S '1'UYERES . 12 flgures. 

COMPRESSED AIR MOTIVE POWER -With drawings and particulars of the most recent practice. The locomotives worked by compressed air, in use in St. Gothard Tunnel Works, with dimensions, etc. Five engravings. SUPPLEMENTS 1 and 2. Price, 10 cents each. . 
E A G L E F O O T  L A T H E S ,  
III Improvement In style. Reduction In rices April 20th. Small Engine Lathes, �lide Rests, Tools. etc. Also Scroll and Circular Saw Attachments, Hand Planers, etc. Send for Catalogue of outfits for Amateurs or Artisans. 

. WM. L. CHASE & CO., 
95 & 97 Libertv St .. New York. 

COMPRESSED AIR PNEUMATIC DIS-BOTH PORTABLE AND STAT IONARY .  
The CHEAPEST AND BEST in the market. Rt�;rr.i'J��eWg��:� inc�::!�D.eJ"i�h s���,;���?cn 1i,'�.Ri� Send for descriPtive circular and price list. CAN SUPPLEMEST, No. 24. Price, 10 cents. 

H .  B .  B I C E LOW &. C O . , 
N ew H aven , Con n .  

MEN OF PROGRESS .  Persons deSiring to secure a copy of this magnificent 
�a����ving can do so at the follOwing greatly reduced 

Engraving, single copies . . . . . . . . .  ":-.-:: : . . . . . . . . . .  $5 00 Engraving and SCIENTIFIC AMERICAN, one year . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 00  EngTsving, with SCIENTIFIC AMERICAN and SUPPLEMENT, one year. . . . . . . . . . . .  . . . . . .  10 00 
IN��i���Ifi�l�r�:�do�P��oC;::e��������� �:eG::e�t 
���o��:r �id\�ir��ct������:nfe:s;�rgf �¥t� iif��\�� accuracy of the personages it represents. The scene of 
�ieJ��h������jd 4�!h:r��;��:�� s�1Jfeed ��.In�rt��!;,� 
���nfn:;��foer��ns represented are the follOwing emi-

Steel Oastings, 
From l( to 10,000 lbs. weight, true to pattern. An invaluable substitute for forgings, or for malleable iron castin�s re�uirin6: �eat stren�h. Send for circular and 
i!V'i}!.sIJ1 :T�i:\\�l>ltL1�i:�iJff.Ptf:' 

MACH I N I STS' TOO LS.  NEW AND IMPROVED PATTERNS. Send for new iilustrated catalogue. 
Lathes,  Planers . Dri1l� ,  &0. 

NEW HAVEN MANUFA C'I'URING CO., Ne", Haven, Conn. 

�aints, Roofing, Steam Pipe and Boilel' Cov-
�!I��o£lb��}���8!���t's,���t7���d ��es��es�¥� lustrated Catalogues, Price Lists, etc . 
S'- . MAIDEN LAN E, NEW YORK. 

Patented ,a6S-'I814. BOLT CUTTERS. 
n Dies open and do,. and Bolt 

thrown out automatically. 
• One pattern, holds finishe;l bolts on centres and threads them with greater accuracy and uniformity and ten times as fast as a chaser 

in a Lathe. Highest award of American Institute, 1869 & 1814. 
Wood Be Ll l;ht Machi ne Co., Worcester, Mass. make all klsds of I ron Working M achinrry. Also, Shafti ng, Pulleys, &c-

THE 

The DIost Popular Sdeutific Pl1per in the World. 
THIRTY-SECOND YEAR. 

S. F .  B. MORSE . . . . . . . . . . . . . . . . . . . . . . .  Electric Telegraph . CYRUS H. McCORMICK . . . . . . . . . . . . . . . . . . . . . . . . .  Reaper. 
ROCK DRILLS WORKED BY COM pressed Alr.-By H. W. Pendred, C. E. Description of Only $a.20 a Year, includingPostalle. ,"Veekly. 
the most recent and best practice. SUPPLl<�MENT No. �2 Numbers a Year. THOS. BLANCHARD . . . . . . . .  Lathe for Irregular Forms. WIl LIAM T. G. MORTON . . . . . . . . . . . . . . . . . . . .  Chloroform. 20. Price, 10 cents. 

�ti�\{f�sC8M5DYEAii : : '. : '. : .. .. : :  ��;�����fei:-'j;t{��: This widely circulated and splendidly Illustrated 
FREDERICK E. SICKELS . . . . . . . . . . . . . . . . .  Steam Cut-Off. H ART FORD paper is published weekly. Every number contains six-
HENR Y BURDEN . . . . • . . . . . . . . . . . . .  Horse Shoe Machine. 1 teen pages of useful information, and a large number of JOHN ERICSSON . . . . . . . . . . . . . . . . . . . . . . . . . . .  First Monitor. original engravmgs of new inventions and discoveries, 
f�Mlf,�lJ>ttT����::: : : : : : : · ; : : : : : : : :wai�g"J..�����;: STEAM EO I LE R  representing Engineering Works, Steam Machinery, 
J<fllp�C���ll.':::::. ':::.Ei;,ci-'6�:��:r���t����: New Inventions, Novelties in Mechanics, Manufactures, 
ISAIAH JENNINGS. . . . . . . . . . . ' . . . .  Friction Matches . Chemistry, Electricitv, Telegraphy, Photography, Archi-
RICHARD M. HUE. . . . . . . . . . . . . . . .  Fast Printing Presses. Inspection & Insurance tecture, Agriculture, Horticulture, Natural History, etc. 

The picture, which is three feet long and two feet hiA;Jh, All Classes of Readers find in THE SCIENTIFIC forms an enduring and desirable object for the adorn- Al\fERICA� a popular re8'Ulme of the best scientific in-
:Y��r�i!�e!oa��r sa:�it{:�Yjro� �a�a'i.n�r��I�tii[g t�; COM PAN Y . formation of the day j and it is the aim of the publishers SCBUSSELE, and all the portraits were talen from life. to present it in an attractive form, avoiding as much as Put up in stiff rolled paper cases, and sent by mail, post� free, to all parts of the country. The Engrav- W B FRANKLIN V P 't J M ALLEN P 't possible abstruse terms. To every intelligent mind, 
Ing formerly sold for $9. Address • • , • res . , .  , res , this journal affords a constant supply of Instructive 

M U N N &, CO. ,  J B PIERCE S ' 
reading. It Is promotive of knowledge and progress In a" Park Row New York city. . . ,  ee y. every community where It circulates. 

THE SUCCES-S . 
Terms of Subscription.-One copy of TRE SCIEN-

• TORPEDO VESSELS. By MR. DONALD- I TIFIC AME.RICAN will be sent for one year-52 numbers-
Why is the Success ahead ? Be- SON, A valuable pap�r, lately read b�f.ore the United postage prepaid, to any subscriber in tbe United States cause its great merits were atUsted �����b�!���!r!:ii, f�%nlh: e��lle�f�&�l;I�ro ��:��eJ:�t or Canada, on receipt of tbI'CO dollars nnd twenty �ralhi�����f:�Stcget��!ft:�:�Jeg� I time. Giving . . dime��ions a�d performances of .the I cents by the publishers ; six months, t1.Ga ; threo 

Turbines to be given it, and in se- several sizes bU1.lt by � hornyc� oft B:-os. for the varIOUS months, $1.00 . lecting it as the Standard Wheel fOl governme�ts, hIghlY InterestIng tr:ml.s of these boats, 
estimating the l.eakfJ,ge of the wheels and experIence� In.war,.and a descr�ptlOn. of th� �or�e
of the world there represented. does used. 1 Illus�ratlOn .  Contaule.d m SOlEN TIli �c 
Because it gives over 80 per cent. of AMERICAN SUPPLhMENT No. 79 . PrICe 10 cents. 10 , power under PAR'!' as well as FULL be had at this office and of all newsdealers. 

phlet and Price List ft§�'M .S��M�: ��:��1i�i.ve Pam-

Clubs.-Ou" extra copy of THE SCIENTIFICAMTJRI
CAN will be supplied gratis for every club of five subscrQ.;c!) 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

FOJ·eif/n Patents.-We also send,free of charqe, a  1872 1873 1874 1875 
Synopsis of Foreign Patent Laws, showing the cost and I " "  R OCK D R l tUNG MACH INES 

A N D 

One copy of THE SCIENTIFIO AMERICAN and one copy 
of THE SCIEKTIFIC AMERICAN SUPPLEME�T will b�� feet 
for one year, postage prepaid, to any subscriber in tho 
United States or Canada, on receipt of seven dollars by 
the publishers . method of secnring pate.nts lI� all the principal cou:,- S CIENCE RECORD tries of the world. AmerIcan Inventors shonld bear In • 

mind that, as a general rnle, any invention that is valn- trtt!�� .:;�t���:e�he:te :Ele�gi�!p,i':SVe�OPlp�IYp����: able to the patentee in this conntry is worth eqnaUy as Persons deSiring a condensed history of the most intermuch in England and some other foreign countries. esting Facts and Discoveries in the Arts, SCiences, and 
Five patents-embracing Canadian, English, German, ��66'�!�'l':i fg� ���l;;'';fu��::' J�7��g 1��hW6kfiR�Jg:� French and Belgian-will secnre to an iuventor the ex- now olIered at half the original price. ' 

. ' . d' Every Department of Science Is treated in these vol-elUSIve monopoly to hIS Iscovery among about ONE umes, and the important discoveries of the several years HUND"�D AND FIFTY :MILLIONS .�f .the most i:,telligent i l'���o!,.�nlh�:I��t�.!lYw�r�C���� be�e�t�a ��ir��:��: 
people m the world. The faCIlitIeS of bnsmess and l prepared expressly for these Annuals. 
steam communication ar? .such that patents ca� be ob- w�ir�;:r ;��i�¥il��ct;':i �h�J���:J�8 ���!h: :e��r.:l.°�: 
t.lined abroad by onr CItIZens almost as eaSily as at count of the Progress of the World : 
home. The expense to apply for an English patent is CHEMISTRY AND METALLURGY, 
"75 G "'100' F h $100 ' B I $11l0' C MECHANICS AND ENGINEERING, .. ; erman, ,, -, renc , , e glan, , ana- ELEC'rHICITY, LIGHT, HEAT, SOUND, dian, $50. ��¥���If�;S'Jlf:dhSJlPJ'R��TS, 

Copies of Patents.-Persons desiring any patent AGHICULTUHE, 
issned from 1836 to November 26. 1867, can be snpplied ll:1{�1:�I1.NNE1fiygl�fim1PA��%�rd'§:HYCIENE, with official copies at reasonable cost, the price de· �lHEgtJ'J]�V,0.rJfutlfT��t��ysICs, pending npon the extent of drawings and length of GEOGRAPHY, 
specifications . x��ltg�6M\�D MINEHALOGY, 

Any patent issued since November 27, 1867, at whiCh BIOGHAPHY AND NECROLOGY. 
time the Patent Office commenced printing the draw- Each yearly volume contains about 600 octavo pages, 
ings and specifications, may be had by remitting to Including a lar�e number of handsome engravings . 
this office $1. J�.I��fieb�o��a�a �;:���'!,��ia�t$ld2�:����eJi�g.!'it"e 

A copy of the claims of any patent issued since 1836 set of four volumes. 
will be furnished for $1. orT�elo���� ��t.lished and heretofore sold "t $2.50 each, 

When ordering copies, please to remit fot" the pame fr�:\�7J�0 1�W�\�in!e!i��d� ;����b�����h-:r-t�e �e
:{e as above, and state name of patentee, title of inven- ��;������� cJ':;lt;�a�I��t:e�.;l�t��';:;-I���e18�r��� 

tion, and date of patent . 
A pamphlet, containing fnU directions for obtaining MUNN & �?p��B:&���W:w York city. 

United States patents, sent free. A handsomely bonnd 
Reference Book, gilt edges, contain. 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a n.eful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & co" 

Pnblishers SCIENTIFIC AMERICAN. 
a" Park Row, N. Y. 

BRANCH OFFIOlil-001'1ler Of F �nd '1th Struts, 
Washington, D. O. 

P ERFECT 
NEWSPAPER FILE 

MUNN & CO., 
Publishers SCIENTIFIO AMERICAN. 

AIR COMPRESSORS, ' 
MAN UFACT URED BY BUR lEIGH ROCKD RILl C O .  
SENn..rOR PAMPHLET. FITCHB URG MASS. 

HOW TO BUILD BOATS CHEAPL Y.-A series of plain, practical articles, showing how any intelligent person, by following the directions, may build a boat with economy. Each article is accompanied by drawings, diagrams, directions, dimensions, etc. Phe 'l'hree-Dollar Scaw.-Direction for construction, seven illustrations. SUPPLEMENT No. 2;�, 10 cents. 
fo;h�o:¥��I�;. R&'i:te::i-rIi-;;::;�no���1 l1frW�t�� 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders. drafts, etc . ,  payable to 

M U N N  &, C O . ,  
37 P a r k  R ow, N ew York.  

NOTICE TO FOREIGN SUBSCRIBERS. 
The new Postal Union now offers special facilities for 

the regular and speedy transmission of the SCIENTIFIC 
AME.RICAN direct from the otlice of publication in New 
York to subscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
SCIENTIFIC AMERICAN and SUPPLEl\IE�T in the prinCipal 
foreign currencies, payable in advance ! MENT No. 26. Price, 10 cents. The FourtCfAl-Dollar Sail/my Skiff. - With fourteen =-cc_ c:" _=_=_=_::c __ =_=_=�=====:::====--:-:-----: illustrations. Full directions for construction of boat, The prices are SCTEYTTuIC centre board, rudder, mast, sail, etc. Contained in for one year's FOR FOR j" " SUPPLEMENT No. 29. Price, 10 cents. subscription, in� SCIENTIFIC SUPPLE- A)'IERlCAN ti The h't'e!ie-fol�h Row tBO��.-TventY·fiv� 11l1}�t"ad cluding the post· AME.RICAN. MENT. t�,���: 

R���:llf�!fo�t��d a�ig:Jri�ie�:�ioJ:�!i�l���llg��� 
ag

e
. 

_ ---- 1-----
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