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NEW SERIES. J 

COMBINED REGULATOR AND ALARM. 

Competition in the different branches of manufacturing 
throu6'hout the country has caused steam to be almost uni­
versally adopted for the motive power. A great deal has 
been accomplished in economizing the. use of steam by the 
ajl,O-1>Jj.Q�L9J,:,l'egulatorl', cut,offs, aIl� ftl'l'lianees, 
but there is gree:r1OsSin the use of steam. No better field 
for inventors is now open than that for improvements in 
steam engines and boilers. 

Thousands of boiiers are being supplied with water only 
partially heated, while coal is being consumed and the heat 
exhausted in the atmosphere. And the irregu­
larity with which some are supplied with feed 
water causes undue wear and unnecessary ex­
pense for fuel and repairs. 

The machine now illustrated is design�d to 
overc')me some of the above ciifficulties by regu­
lating the s1>.pply of water, feeding' the boiler ill 
quantities equal to the amount being evaporated. 
It is also constructed in such a mlUln6r that if, 
by any mell.ns, tke souree of supply to the boiler 
is stopped, a whistle will blow gradually and, as 
the water evaporates, the Bound will. increase 
until a loud alarm is given . It is the invention 
of R. Berryman, of Hartford, Conn., whose feed 
water heater was lately illustrated in these col­
umns. For a sectional view of the machine now 
phown, we refer our readers to our issue of Sep­
tember 14th, whHe the same appliance is shown 
as a steam trap. We now represent it as applied 
to a steam boiler. The bottom of th e cylinder, 
A, is set 6 inches below the feed or true water 
level, and the pipes, B andC, connect the inte­
rior of the machine with the interior of the boil­
er, B connecting the top of the cylinder to the 
feed line, while C is connected at any convenient 
point below the water line, and conducts the 
water back to the boiler at each change ... In the 
casmgiA,-i]!-,a-buekgt "hichl.. " .. opondod 110m 
one end of a lever ; the other end has a square 
cast in it, which fits a corresponding square on 
the rock shaft. one end of which extends through 
a stuffing box. To this end the lever, D, is fast­
ened by a dowel pin and a clamp. The lever, D, 
through its connecting rod, controls a valve in 
the steam pipe of a steam pump, or, as repre­
sented, the inlet valve of a plunger pump; it can 
also be used in all cases where the water pressure 
used to feed the boiler is greater than the requi­
site steam pressure. 
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its proper level, so that the steam space is reduced, and at 
this time the engine is using steam as fll-st as it can be gen­
erated, the result is, in many cases, water coming �rom the 
surface, impregna�ed with grit, is drawn in small quantity 
into the steam cylinder, the disastrous result of which, from 
cutting, is well known ; and the deteriOl'lttion of the inner 
surfaces of cy lin<!t\rs, of pistons, and the wear and corrosion 
of slide valves - and slats are all promoted by the passage of 
water through the slide valves, even when no solid matter is 
carried over ; therefore the importance of keeping only a 
proper quantity of water in the boiler cannot be overesti 
mated. The Berryman Manufacturing Company, of Hart-
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Strait of Magellan to Chiloe, separate 'the islands from th e 
mainland, with the sole interruptio!l of Tres Montell, which 
gives the clue to the whole, liS W8 have here in miniature a 
valley between the Andes and the coast range. Now this 
great valley, extending for more than twenty-five degrees 
of latitude (1,300 milelil) is a continuous ilacier bottom, 
showing plainly for its whole length that the great southern 
ice sheet has been moving northwards in it. I could find no' 
where any indication that glaciers descending from the Andes 
had crossed this valley and reached the shores of the Pacific. 

An 

- .-.-
Attempt to Swim ,;he EngUsh Channel. 

The English sporting world has been greatly 
interested by a wager, of $5,000 against $150, 
that J. B. Johnson, the" hero of London Bridge 
and champion swimmer of the world," could not 
swim the English Channel, from Dover, En­
gland, to Calais shore, France, distance 19 miles. 
But owing to the strong tidal currents in the 
channel, the actual swimming distance was es­
timated at between forty and fifty miles. 

Johnson is described as twenty-four years of 
age, of medium hight, and one of the finest 
built men it is possible to see. He measures 
forty-five inches round the chest, and at will can 
inflate it to about five more; his muscular pow­
ers are also enormously developed. The terms 
of tile bet did not allow of his coming out of 
the water, consequently, although his abilities 
as a swimmer might have enabled him to ac­
complish the distance, it was thought, and it 
afterwards proved, impossible to keep up the 
circulation of the blood for so long a period. 

On the appointed day, August 23d, a large 
concourse of people assembled on the Admiral­
ty pier, at Dover, to witness the departure of 
" the hero." For an hour or 20, he entertained 
the audience by diving from the bow of a 
steamer and performing various aquatic feats ; 

'IIfterwhicb,incompany with a party of friend�, 
he embarked on the steamer Palmerston to be­
gin his exploit of swimming across to Franae. 

When some 200 yards from the pier, John­
son ascended to the paddle box, tremendoull 
cheers greeting his appearance. He then dived, 
the time heing 10 : 40 A. 111., and striking out to 
Ilea with vigorous strokes, accomplished the first 
two miles in thirty minutes. The wind was 
moderate from east-north-east; a strong tide 
was also running, with a short chopping sea. 
At 11: 20 he partook of port wine, and again at 
11 : 30 refreshed himself. At 11: 45 he ap­
proached the steamer and requested something 
to eat, aeking whether he might come on board. 
Mr. Strange, seeing that in consequence of the 
strong tide, etc.. his chance of reaching the 
French coast was quite hopeless, thought it ad­
visable he should do so. When assisted 011 
d€ck it was found that his legs, from the thighs 
downward, were numbed; the circulation of 
the blood seemed to have almost stopped-in 
fact, the cold had so thoroughly mastered the 
system that he was unable to raise a basin of 
beef tea to his lipll. 

Its operation is such that, when the boiler is 
supplied with water so al5 to cover the inlet of 
the pipe, B, on the feed water line (steam hav­
ing been raised, and the air blown out through 
the lock on'top of the casing, A), the cRsing will 
be at once filled with water. The bucket inside 
being thus submerged, the weight of water dis­
'placed by it will be given in power to the coun­
terbalance on the lever, D. moving it down, there­
by fully or partially closing the supply valve, 
which valve is adjusted by the right and left 
screws on the connecting rod. When the water 
in the boiler has evaporated to a level below the 
inlet of the pipe, B, on the feed line, steam en­
ters, filling the upper part of the casing, A, and 
permitting the water above that line ,to flow back 
by gravity through the pipe, C, to the boiler. BERRYMAN'S COMBINED REGULATOR AND ALARM. 

THE practice of dentistry can hardly be in­
cluded in the modern arts ; for as early as 500 
B. C., gold was used for filling teeth, and gold 

wire was employed to hold artificial teeth in position, lind 
does not seem then to have been a new art. A fragment 
of the tenth of the Roman tables, 450 B. C. has reference to 
the burial of any gold with the dead except that bound 
around the teeth. Herodotus declares that the Egyp­
tians had a knowledge of the diseases of the teeth and their 
treatment, 2,000 .8. C. In Martial, Casseilus is mentioned as 
either filling or extracting teeth ; but he specified that hll 
would not polish false t@eth with tooth powdfr. Lucian 
mentions an old maid that had but four teeth, and they wer. 
fastened in with gold. These facts cover a period of &00 

The water having thus resumed its level, the buck"t falls to ford, Conn., make a specialty of steam and its Economical 
its former position, moving the co.unterbalanceand lever, D. and safe appliance, and further information concerning thEir 
The latter rises, and the supply valve is again opened. Should' productions may be obtained of J. B. Davis & Co., agents, of 
the supply of water be stopped or so reduced that the water the same city. 
evaporates fp,ster than it is supplied to the boiler (the water 
levelbeing the same in both the cylinder, A, and the boiler), 
as the water evaporates the bucket falls with it until the 
short end of the l ever, D, opens the alarm whistle by means of 
the connection. The connection can be lengthened or adjusted 
so that an alarm may be given at almost any desired point 
below the feed line. The gradual increase of whistle sound 
is such that ample ,time is given to avoid an alarm, provided 
water is supplied in proper quantity. 

The hollow globe regulator, also an invention of R. Berry­
man, is favorably known and in general use. Yet we aJ8 in­
formed by him it has been impracticable to get two separate 
movements of the same apparatus at different intervals of 
time, consequently it has been necessary to use two machines. 
The combined machine will work equally well on a number 
of boilers supplied by one pump, the connections of which 
will be more fully explained in our next issue. The great 
object of this appliance is to maintain water in a boiler at a 
uniform level. If a steam boiler be filled with water beyond 

-,., -
The AI/;as!lliz EXpedition.···Dlscovery of Immense 

Glacier Beds In South America. 

Professor Agassiz has nearly finished his famous voyage 
of deep sea explorations, the steamer Hassler with the sci­
eDtific party having lately arrived at San Francisco. The 
full details of the voyage and of the discoveries made will 
be of much interest. Many thousands of new and valuable 
specimens of natural objects have been obtained and pre­
served. 

In a r;icent letter to Professor Pierce of the Coast Survey, 
Professor Agassiz mentions the overland journey that he 
made in Chilli, from Conception northward to Santiago, the 
route travelled lying between the Andes and the high hills 
of the Pacific Coast. " There is," he says, " a broad valley 
between the Andes and the coast tange, the valley of Chillan 
extending from the Gulf of Ancud or Port Montt to Santi­
ago and farther north. This valley is· a continuation, upon 
somewhat higher level, of the channels which, from the 

years. 
-.�.-

A NEW and profitable branch of business, it is said, has been 
invented and put into,practice in Georgia. There is an en, 
terprising man in Whitefield county who sprinkles salt on 
the railroad to allure cat tie upon the track. The animals 
are killed by the trains, and the railroad company has to pay 
for them. The owner has the beef and hide for hi. profit. 

_ .• '-
AN iron church has lately been completed in' Brooklyn, N. 

Y., having seats for 3,000 persons, It is Bald to be an elegant 
structure. 
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THE lIIANUFACTURE OF OLIVE OIL IN CALIFORNIA, 

For a number of years past, the olive tree has been culti­
vated with varying success throughout the Southern State!!, 
and especially on the islands on the coast of Georgia and 
Florida and along the sea board of North Carolina. The 
quality of the product, however, not being the best, its man­
ufacture has never assumed proportions of any ma�nitude, 
nor has it been able to compete with the oil imported from 
Europe. 

A writer in the Overland Monthly publishes the informa­
tion that the culture of the olive tree and the manufacture 
of oil from its fruit is gradually becoming a leading indus­
try in California. The character of the climate, and the soil 
of the valley of Santa Barbara and of the foot hills of Santa 
Inez, for sixty miles along the coast, are adapted to the pro­
duction of the finest varieties of oil. It is predicted that 
this portion of the State will eventually be numbered among 
the most celebrated oil districts of the world. 

The olive is propagated almost entirely by cuttings taken 
from the sprouts and branches of mature trees at the time 
of pruning. The cuttings are generally from ten to fifteen 
inches long and from half an inch to three or four inches 
thick; tl,le thickest are the best. These are placed in a per­
pendicular position in a bed of good soil, six, eight, or ten 
inches apart, their tops level with the surface. The earth 
is pressed closely around them, and tkeir ends are slightly 
covered to protect them from the drying influepce of the sun. 
Here they remain, throwing ont leaves and branches, until 
April or May, when, with as little disturbance as possible of 
the roots, they are taken up and, after bt:ing trimmed t6 a 
single sprout, are set out in tke orchard, in rows �DoU.t twen­
ty-five feet apart each way. The ground l:!.etween the trees 
may be cultivated for several years, with little or no detri 
ment to the young trees. ��en the olives are to be gath­
ered, clothlfal'e 'spread under the trees and the berries are 
pulled from their branches by hand and thrown upon the 
ground, or are beaten oft' with a long rod. If they are in· 
tended for making oil, they are carried to a dry room or loft 
and scattered upon .the floor, or, where this is not convenient, 
a drying frame is made-consisting of broad shelves one 
above another, and sliding in and out as the drawers of a 
bureau-and the berries are spread upon the shelves. By 
this exposure to a dry, in-door atmosphere, the berries rip@n 
further, their watery juices are evaporated, the oil is released 
and, when the skins have been broken, flows more readily un­
der pressure. A �light mold may gather upon the berries 
during the few days that they remain here, but not sufficient 
to have an injurious effect upon the oil, or it may be prevent­
ed entirely by stirring the berries daily. 

The process of extracting the oil, as practiced in Santa 
Barbara, is simple, evel'l to medimval rudeness. A large� 
broad stone wheel is held by an arm from a center post, and, 
by a horse attached to this arm, is made to traverse a circular 
bed of solid stone. The berries are thrown upon this stone 
bed, and are shoveled constantly in the line of the moving 
wheel until they are considerably macerated, but not thor­
oughly or until the stones are broken. This process fin­
ished, the pulp is wrapped in coarse cloths or gunny sacks, 
and placed under a rude, home· made screw or lever press. 

The oil and juices, as they ooze through the cloth or sacks, 
flow into a small tank, and, as they increase, are distributed 
into other vessels, from the surface of which the oil is after­
wards skimme�. The oil flowing from'this first pressure is 
that known as " virgin oil," and commands the highest price 
from connoisseurs of the table. Without further prepara­
tion the oil is now ready for use, except that, in order that 
any intrusive matter may be separated from the body of the 
oil and collected at the bottom of the oil cask or jar previous 
to bottling. it is Bet away for a time to rest. At the Mission 
of I::lanta Barbara, the oil is stored in huge antique pottery 
jars, that, ranged rouna the room, remind one of the celebra­
ted scene of the jars in the story of "The Forty Thieves." 

The " second class oil " is the re sult of a second and more 
thorough crushing of the berries, in which even the stones 
are broken, and of a subsequent subjection of the pulp to 
the prESS. The berries are sometimes submitted even to a 
third process of crushing, and, previous to pressure, are 
brought to a boiling heat in huge copper kettles. The oil 
thus obtained is of an inferior quality, and is sold for use as 
a lubricator and also as an ingredient in the manufacture of 
castile and fancy toilet soaps, and for other purposes for 
which it is superior to animal oil. The re2idue of the ber­
ries is then returned to the orchard and scattered under the 
trees, and, poss,ssing t he qualities of a rich and rapid fer­
tilizer, may be said to be yielded io us again revivified and 
luscious in the richer fruitage of succeeding yeari!. 

The tree, at five years of age, returns a slight recompense 
for care; and at seven an orchard should afford an average 
yield of about twenty gallons of berries to a tree. If there 
are seventy trees to an acre, there should be obtained from it 
one thousand four hundred gallons of berries . From twenty 
gallons of berries may be extracted three gallons of oil; 
and, if prope:Hy manufactured ,  olive oil will command $4 to 
$5 a gallon at wholesale. Thus, an average yield of olives 
derived from an orchard covering one acre of land, will pro: 
duce about $800 worth of oil. After deducting' the entire 
cost of production and manufacture, a net profit may be an­
ticipated of at least $2 per gallon; and thus, one acre, con­
taining seventy trees, yielding an average of twenty gallons 
of berries, or the equivalent of three gallons of oil each 
will afford a surplus above all expenses of about $400 � 
year. 

Olive culture is so simple that anyone of ordinary intelli­
g

.en.
ce may e.ngage . in it. The process of manufacturing the 

Oll IS an entuely dIfferent business, and belongs separate and 

t t 
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apart from the cultivation of the olive. In time, it will not fusion for several hours, bore double this amount of strain 
be expected, as now, that each grower shall be manufacturer It is in its resistance to crushing that the great value of cast 
also. As soon as the supply of olives in a neighborhood is iron as a building material lies; experiments upon a large 
sufficient to warrant the erection of suitable machinery for number of cylinders, t in. diameter and if in. high,gave the 
expressing the oil, every requisite for the purpose will be at crushing strength per square inch from 27 tuns to 54 tuns' 
hand. The olive grower's labors for the season will end with or an average of 38 tuns, the specimens shortening from 1 
the deposit of his berries at the oil manufactory; and, ac- to -to of their length before crushing; the ultimate tensft! 
cording to the custom of the olive districts of Europe, one strength was found to be about t of the crushing, the elon­
half the oil from his herries will subsequently be returned gation being about 1fto of the length. 
to him, ready for use and for market. ' The transverse strength of cast iron beams is very variable, 

A large part of the oil sold in this country, and purporting being greater in proportion in those of small size than in 
to be olive oil of European manufacture, is the product of large castings. No sensible diminution of strength takes 
adulteration and imitation. It is generally manufactured in place..in cast iron, if heated up to 6000 Fahr., but beyond that 
this country, and is composed principally of animal oil, temperature it gets rapidly weaker. 
though mustard seed oil and other inferior vegetable oils The ratio of the" working strength " of ca.st iron to its uIti­
also form materials for its adulteration. Every housewife mate strength is as 1 to 3, or 1 to 4, for a stationary load, and 
knows that olive oil purchased from the grecer, when ex- 1 to 6 for a moving load, as in the case of a railway bridge. 
posed to a cold atmasphere, sometimes thickens and turns !f the load is kept within the working limits, & beam of cast 
white or opaque in the lower part of the bottle; and every 1]'on doea not lose stl'ength by a continuance, however long 
one familiar with the nature of olive on knows that it re- or a repetition, however often, of the same load. 

' 

tains its perfect transparency and uniform oily consistence The average specific gravity of cast iron is 7'1, or it weighs 
under any temperature. Animal oil condenses under the in- 7,100 oz. or 443 lbli. per cubic foot. One cubic inch weighs 
fluence of cold; but vegetable oil does not. This difference lIb ,  so that to find the weight in pounds of a casting, divide 
has been well noted on the shelves of stores where the gen- the number of cubic inches it contains by 4. 
uine and the adulterated oil have been ranged for sale, side The great advantage of cast iron is that it can be made into 
by side. The genuine oil glows clear beneath the glass in any required shape; and when many copies of the same form 
aU weathers; the adulterated oil turns flaky with the cold, are wanted, they can be supplied at a very moderate cost as 
and the laM goes down with the fall of the winter's ther- compared with malleable iron. It has, however, the disad­
mometer. It is an advantage, also, of the genuine " virgin vantage of not being trustworthy, and is liable to unsoundness 
oil," obtained by home manufacture, that it retains its perfect from unEqual contraction in cooling, which causes some 
sweetness longer than any other oil. "Virgin oil," made at' parts to be more dense than others; this can c-nly be provi­
the 13anta Barbara Mission four years ago, is to-day in posses- ded against by allowing an excess of strength in the castings. 
sion of the nice delicacy of its first flavor when fresh from Its brittleness also unfits it for use where it would be subject 
the berries. to heavy con('us�ions or sudden changes of load; this can, 

.. _ • however, be obVIated by a process of annealing, which pro-
IRON AS A MATERIAL OF CONSTRUCTION,' duces 

There are three great divisions under which the material 
called iron is usually classified-malleable or wrought iroD, 
steel, and cast iron; and of these there are endless varieties 
both as to quality and character. 

Iron is never found in a chemically pure state, but always 
in combination with foreign substances, which it is the busi­
ness of the manufacturer to get rid of as far as possible, as it 
is the presence of these impurities which deteriorates the 
metal. The ore, which is an oxide of iron, is first heated in 
a blast furnace with limestone and coal or coke the carbon 
from the latter combining with the oxygen of 

'
the ore and 

allowing the molten metal to flow away, together with a "slag" 
composed of the earthy matters in the ora united with the 
limestone. The slag, being light, can be drawn off from the 
top of the molten metal, which is afterwards run out of the 
bottom of the furnace into furrows made in sand, and broken 
up into convenient lengths coIled "piga." 

Chemically pure iron, evell if it could be obtained, would 
be much too soft for purposes of construction, andit is there· 
fore necessary that a small quantity of carbon should be al­
ways combined with the metal to render it hard and strong; 
the proportion in which carbon combines with iron varies 
from 1 per cent to 6 per cent. In order that iron may be 
malleable, or readily worked by the hammer, it must rot 
contain more than f per cent of carbon; and from this pro­
portion up to 2 per cent of carbon in combination gives us 
steel. If more thau 2 per cent of carbon is present, we obtain 
cast iron, the brittleness of which increases with the propor­
tion of carbon with which it is impregnated, 6 per cent being 
the highest that it fs possible to combine with it. 

The minerals silicon, sulphur, and phosphorus are found 
combined in greater or less proportion with all iron, and these 
impurities must be got rid of as far as possible, since their 
presence tends to weaken the metal. 

Malleable iron is obtained from the "pig" by the process of 
"puddling," or exposing the molten metal to the action of the 
air, by which the greater part of the car bon is carried off, the 
metal being stirred until the above named impurities are got 
rid of, and a spongy character is imparted to it. The iron is 
then removed from the furnace to the squeezer, or hammer, 
by which the remainder of the slag is forced out, and the 
metal can then be placed between rollers and drawn out into 
flat bars. When bars or beams of large size are required, 
the puddled bar� are piled up together, heated to a welding 
temperature, and passed several times through grooved rull­
ers, the size of the groove diminishing each time until the 
required shape and size is obtained. By this means ba.rs of 
any required section a ld length can be obtained, 

CAST mON. 
Ca�tiron is obtained by merely remelting the pigs, and 

pOurlDg the metal into sand molds made to any required form . 
The quality of the metal is improved by frequent meltings, 
which remove the impurities,and for good work a third melt­�nl? shoul� be used; the strength is also increased the longer 
It IS kept m a state of fusion. It is desirable to mix the piers 
from different ores, as well as those obtained from differe�t 
meltings. 

To obtain great hardness, the castings must be chilled or 
cooled rapidly, the surface metal which cools first being 
always harder and closer in texture than the interior where 
the castings are of large size. 

' 

The tensile strength of cast iron, or its power to resist a ?irect strain applied to stretch it in the direction of its length, 
Is

.
small as compared with its crushing strength, as well as 

WIth that of malleable iron; 7 tuns being about the average 
force that will break a bar 1 in. square, although some bars, 
that had been careflllly prepared and kept in a state of 

�Lectures at the Royal School of Naval Architecture. By Wllliam Pole, 
FeR.S. 

MALLEABLE CAST mONo 

The castings are first made in the usual way from Boft and 
1'ure charcoal pig, and kept red hot for some dayfl in pow­
dered red hematite ore, by which most of the carbon is ex­
tracted, and the metal is converted into malleable iron; th 
expense, however, of this process prevents it from baiDer usa 
for any but small castings, of which a large number :re re­
quired. Cast iron does not oxidize (rust) so readily as 
wrought iron when exposed to the weather, but the contin- . 
uad action of sea water is to convert it into a soft porous 
mass which readily crumbles to·pieces. 

WROUGHT IRON. 

Wrought or malleable iron is the metal in its purest con 
dition, and with the greatest proportion of carbon and other 
foreign matters removed in the process of ma.nufacture 
When a wrought iron bar is broken by a tensile strain, ap­
plied in the direction of its length, it contracts in sectional 
area at some poInt before fl· .. cture, the MIlUll.ut of contraction 
depending on the quality of the metal, and being as much a 
50 per cent in some specimens. The average resistance to 
fracture or tensile strength is about 25 tuns per square inch 
of original section, and no wrought iron ouerht ever to be al 
lowed in a structure which will not stand ':tt least 20 tlln 
per square inch. 

. 

When a compressive force is applied to wrousht iron, it will 
stand about 9 tuns per square inch before any perceptible 
change takes place in the form, but beyond this it becomes 
distorted a�d yields like a lump of lead, its ultimate crushing 
strength belDg about 16 tuns per inch. The tensile strengt 
o

.f rolled plates is 10 per cent less across the grain or direc­
tIon of fiber than with it, and the ductility is about one half. 

Wrought iron may be considered as perfectly elastic aa �ong as the �ensile strain does not exceed 10 tuns per square l�ch of sectIon, th� �etal returning to its original shape a nd 
sIze when the stram IS ramoved without any "set " or visi­
ble change of form; beyond this amount the extension be­
comes permanent, the limit of elasticity, which may safely be 
tak?n at about half the breaking weight, being passed. If 
a slIght permanent set is produced when a load is first put 
on, this set will not be increased by any number of repetitions 
of that load, but each time the force is removed it will return 
to the form it assumed after the first loading provided the 
limit o� elasticity is not passed. For every t�n of load per 
square mch up to 10 tuns, the extension is TFho of the 
length. 

When wrought iron is subjected to a compressing strain it . d d 1 f' ' IS re uce TOo(fo 0 Its length for every tun per square inch 
up to 13 tuns, beyond which the amount of compression in­
creases more rapidly; so that up to the limlt within which �is material ought to be strained in practice, whether in ten­
sIOn or compression, it may be assumed as perfectly elastic 
the modulus being 10,000 tuns per square inch of section. ' 

The toughness of wrought iron renders it useful for rail­
ways,

. �achinery, armo.r defences, and wherever capability 
of reslstlDg shocks and Irregular strains is required; there is 
however, great variety in the hardness of the metal the sofi 
irons being considered most valuable for withstand�g heavy 
concussions or vibrations. 

When a piece of wrought iron is broken suddenly, it gen­
er�IIy presents a crystalline fracture, but if the force is ap­
phe� gradually� .the appearance is fibrous or silky; the fibers 
are, m fact,.the' crystals fIra�n out by the process ®f rolling 
or hammerlDg. A crystallIne fracture indicates hardness 
while a fibrous fracture is a mark of softness and ductility : 
the finer and more uniform the crystals, the higher the qualit; 
of the metal. As might be expected from the process of 
manufacture, the specific gravity of wrouooht iron is highe �han.of cast, being usually taken at 7'68, a 

"'
cubic foot weigh. 

lDg 48.0 Ibs., and a plate 1 in. thick, 40 Ibs. per foot super. A 
bar 1m. square and 1 yard long weighs 10 lbs.; 130 that the 
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weight of a linml yard of any section of bar is  found by m ul· but the pressure was rather low. Finally the train was 
tipl y ing the square inches in the section by ten. brought back from E llstOll in 5;1; minutes. 

It is generally found that l arge masses of forged iron do Exp"riments of such short duration as the foregoing, car· 
not possess the relative strength of smaller ones, from being ried out, moreover, w ithout any recent practice by the men 
irregular in texture. Rolling improves the tou ghness more in charge, CRn bardly be taken to represent the results of 
than ham mering dce�, the latter prOCEsses hardening it., but actual practical working. Some interesting facts, however, 
at the same time rendering it more brittle. in connection with continuous working were established by 

Wrou ght iron ean be case·hardened by heat.ing it for some Mr. W. H. Barlow, who in the early part of the present year 
day s  in contact with bone dust or ether animal sub�tance con· instituted a series of careful experiments with the pneumatic 
taining carbon ; by this proceEs the surface become s convert· tube, which lasted over several days, and showed the differ· 
ed into steel by the absorption of carbon . ence of power required to work the gradients of the Euston 

If heat is applied to wrought iron , its strength is not af· sec�ion of the tube as compared with the Post Office section. 
fected as long a s  the temperature does not rise above 35')0 One feature proved by these experiments was, t.hat whether 
Fahr., but beyond that it begin s to lose strellgth . .  When the tube was closed at both ends or closed at one end and a 
the temperature is red uced very low, the metal becomes less car inserted and fixed at the other, or whether a train was 
flexible and more brittle, so that its deflection under a given moving or not, and again whether each tube was put in con· 
load is diminished, but at the same time its liability to frae- nection with the fan separately or both were put in connec· 
ture is increased. tion with the fan at the sam e time, in all these cases there 

The decay of iron arises from the j oint action of air and was-as might be expected-but little variation in the num· 
water, the oxygen from which combine s  with the metal and ber of strokes required to maintain given prem;urea. 
forms a hydrated sesquioxide, called rust. With regard to the a ctual weights moved, and speed s ob· • .-. - bin ed, numerous...experiments were made by Mr. :Harlow on PIIE-Tl'lEOMATIG DESPATCH. the section between Euston square and Holborn. 

It is now nearly seven years since a pneumatic tube was The remarkable feature of these experiments is that, with 
first laid in the very beart of London,  and its working proved the same number of revolutions per minute of the en gine, 
to be perfe ctly succesBful. Notwitbstanding this, the tact r,' I and the same pressu�e, a very large incre�se made in the load 
main s  that the great public carriers-the railway companies produced a comparatlvely small decrease m the speed .  
-and the Post Office authorities have not yet availed them. B y  increasin$ the load from two t o  twelve tuns, the useful 
selves of th e m anifest advantages ofrered by this sy.tem for effect or weight passed through per minute was increased five 
the rapid transmission of small parcels and mail bags. It is times. In the last experiment, by increasing the load from 
tlue that for �ome time the only available route ", as that from two to twenty tuns, the useful effect was increased about 
the North 'Vestern Rail way at Euston square to the station seven v,nd a half times ; the pressure of steam and the work 
of the Pneumatic Despatch Company in Holborn. It may bave performed by the engine remained about the same, whether 
been that the value of the system was impaired by the south. a weight of two tuns was passing through at 17 '3 miles per 
ern termination of the tube being in a locality possessin O' but hour, or twenty tuns at 13'15 miles per hour. The experi. 
tew advantages for those who -;y:ere likely to be the prin�ipal ments made by Mr. Barlow upon the section of tube between 
users of tke systein; "But the ' terminal point was never in. Hol born and the Post Office showed that, notwithstanding the 
tended to be in Holl:orn, nor is it, inasmuch as a line of tube gradient of 1 in 15, the heaviest loads  were those which 
-long ago commenced"":'has recently been completed between prod uced the best commercial results. 
the Holborn station and the General Post Office. The possi. The working expenses are estimatEd at £50 per week ,  
ble drawback to which we have referred,  does not, therefore, working 12 hours per day, and the repaira a t  £500 per an· 
now exist-if it ever did,-a clear route having been estab. num, an allowance which Mr. Barlow considers to be ample. 
lished between Euston square and St.  Martin's Ie Grand. He, moreover, observes that if sufficient traffic could be found 
Descriptions of the pneumatic tube and the apparatus for to render it desirable, the carrying power of the apparatus 
working it were given by the press in November, 1865, when could be greatly increased. 
the first section was opened .  It will be as well, however, Seeing then that there exists in good working order a rapid 
now that the wDrks have been finished, if we briefly refer to and efficient means of transit between Euston square on the 
them again. This will be the more nece ssary, as the detaij s one hand, and the Pos t Office and the recei ving house a of the 
bave been slightly altered in one or two instances. The principal carriers in London on the other, there can hardly 
pneumatic tube is formed in two sections, with a station in be a doubt that these means will soon be utilized by those 
Holborn. The first section-that between Euston and HoI. parties whom they would so clearly benefit. Us eful as the 
born-is 3,080 yards in length, and is laid with easy gradients. sy stem appears to be as at present arranged , it could be ren· 
The section between Holborn and the Post Office is 1,658 yards dered infinitely more useful by a slight extension. It already 
in len gth, and on it t wo gradients of 1 in 15 occur. IThe total has one of its termini at the North 'Vestern. Rail way, and we 
length is aliIDJat Three miles.] 'The station at Holborn is know of nothing to prevent its further extension ea8"twards 
placed at right angles to t�e direction of the tube, so that all to the Midland and Great Northern Railway stations. Such 
througb trains must reverse there. This is effected by allow. Such a step would appear to be most desirable, and we should 
ing a train on its arrival to run from one tube up an incline, think that the two last named companie s  would find it great. 
down which it quickly descends by gravity, and is turned on ly to their interest to enter into workin g  arrangements with 
to the pair of rails leading to the other tube. 'This shunting the Pneumatic Despatch Company. This would afford a 
is effected very rapidly, occupying only about half a minute. ready solution to the difficulty which the Company now ex· 
The tube is of the hOIse shoe section, the internal dimensions periences in obtaining sufficient traffic to start their line. 
being 4 feet 6 inches vertically, and 4 ieet horizontally. The Were such arrangements as we have suggested carried out, 
pneuma,tic cars or trucks lire 10 feet 4 inches long, and the the additional length of tube would be forthwith constructed ,  
end s present an outline conforming t o  that o f  the interior of and from what we have seen of  the satisfactory nature of the 
the tube, the e dges of the ends being bound in an elastic me. working of the system, it would thereafter be rapidly extend· 
dium, so as to form pistons when in the tube. The cars weigh ed in all directions under the metropolis and its suburbs.-
about one tun each. Engineering, A11g. 23. 

The machinery by which the transit of the carriers is effect- ------------... --.... -----------
e d  WM designed and constructed by Messrs. James Watt & 
Co., and is placed in the rear of the Holborn station. It con· 
�ists of an engine having a pair of 24 inch cylinders with 20 
inch stroke. A fan 22 feet in diamEter is geared at 2 to 1 
with the engine, and is worked continuously, the alternate 
action of pre�sure and exhaustion being governed by valv(;s. 
The ordinary working speed of the fan is 160 revolutions per 
minute, which gives a pressure of about 6 ounces per square 
ir.ch . Trains are drawn by exhaustion from Euston square 
and the POet Office, and are propelled by pres"ure to those 
points. The doors of the tubes ar e arranged at Holborn and 
the Post Office on the principle of lock gates, being hinged 
vertically and hung in pairs. 

Such is in gmeral terms the machinery of the Pneumatic 
De spatch Company, the working of which was illustrated to 
a number of scientific gentlemen and others on Monday last. 
Among those pre SEnt were the Duke of Buckingham and 
Chandos (Chairman), Mr. John Aird, Mr. G. S.  Sidney (Pi. 
rectors of the Pneumatic Company), Mr. W. H. B/lrlow (En 
ginetr to the Midland Railway Company), Mr. Winter (Engi. 
neer to the Post Office), Mr. Giraud, Mr. '1'. G. Margory (Sec· 
retary of the Pneumatic Company), Mr. S. d e  Wilde (repre. 
senting Mr. L. Clarke, the Company's engineer), etc. The 
trials commenced by bringing a :;ingle car by e xhaustion from 
the Post Office, the run being accomplished in 3;l; minutes, a 
rather longer time' than usual, but accounted for by the cir· 
cumstance of the car baving been o ver buffed, the pressure 
being relieved a Ettle too soon. This CIlr was then coupled 
to two others, and the. three were started on their way to Eu· 
ston , which point they reached under pressure in 6;l; minutes 
from the time of leaving Holborn. 'fhe train was next brought 
from Euston by exhaust, the time occupied being 5t minutes. 
It was then run into the Post Office tube, and in 2t minutes 
from the time of starting it had reached its destination. It 
was then sl nt on the return journey, which was accomplished 
in 3 minutes, as far a s  Holborn, and in 7 minutes more it had 
arrived at Euston. The time here was exceptionally long, 

Ne,v Method of" Tel e graphing. 

A patent recently granted to J. H. and J. 'V. Rogers, of 
Peekskill, N. Y., covers the following method of telegraphing :  

The inventors provide a thin and narrow conducting tape 
or strip of metal, on which they emboss the message in the 
Morse characte: s, and this strip they draw through a trans· 
mitting instrument, which is so arranged that a metallic pen, 
or stylu8, which is in communication with one pole of the bat· 
tery, will only touch the upper surface of the charact<lrp, as 
the strip passes along through the machine. The under sur· 
face of the strip or tape is in communication with the other 
pole of the battery ; consequently whenever the stylu8 comes 
in contac t with an embossed character or signal, the electrical 
circuit is closed and a sign al , corresponding to the e mbossed 
signal, is tran smitted over the line wire, to the receiving in· 
strument at the opposite end. The receiving instrument may 
be made on the plan of the MO'rse instrument, and is intended 
to be EO arran ged that it will ind ent or emboss th e signals, as 
fast as received , upon a metallic strip like that used in first 
sending the message. Several advantages attend this method 
of telegraphing and recording. 'fhe transmission of messa· 
ges once formed can be much more rapidly €fleeted than here· 
tofore. 

The means for forming the raised letters on the conducting 
tape are, or may be, substantially the same as those now em· 
ploy€d in printing telegraphic messages on the MOfEe system 
-that is to say, by the ordin ary needle or recording pin of 
the regisler. The forming of the raised letters can conse· 
quently be effected at any suitable dis tance by the ordinary 
telegraphic appliances, and thus supply the place of repeaters. 
If, for example, in sendin g a message to California from New 
York, the wire beyond Chicago should be Engaged, then (a�. 
suming the w ire to be disengaged from New York to Chicago) 
the automatic repeater is of no use until the wire beyond 
Chicago can transmit its message ; but the improved tape 
catches and holds the mEssage at Chicago unti l tho wire be­
yond may be u�ed , and thus from fresh batteries repeats the 

messages from New York on to California at least ten times 
as rapid ly as an automatic repeater could , leaving the wire 
from Chicago back to New York free for other messages to 
New York ; which the ordinary automatic repeater cannot do, 
acting slmultaneou�ly, as it must, with the New York manip­
ulations. 

Again, to say nothing of the automatic repeater�, all the 
messages arriving at a central office-as, for example, the 
Western Union in New York-may be delivered there on the 
tape by each distant manipulation of other offices, instantane­
ously, and all these may be transmitted on to their destina· 
tions by turning a wheel, whereas now an expert must for­
ward €!lch message to which the wires beyond New York 
were not opened . 

---------__ .... �I .... �I .... -----------
Japanese Fans. 

In summer time the climate of Japan is  generally moist, 
hot and oppressive, the air on the hottest days being not un· 
frequently stagnant as well ; the consequence is that the use 
of the fan is universal, and in bamboo and Japanese paper 
are found materials most admirably adavted for the purpose 
of their manufacture. The artistic faculty of the Japanese 
embellishes their fans with designs that commend them· 
selves by their exquieite fidelity to Nature ; a few sirnple 
touches realize pictures which many a foreign artist could 
not approach ; the Japanese are born d raft�men, and their 
stuse of the contrast of colora intuitive ; hence evell the very 
commonest fans are generally very interesting to look at, 
and are almost never vulgar. The excellence of this branch 
of n ative manufacture, and the excessive cheapness of pro· 
duction, �ays the J�pan Hemld, are fast securing a foreign 
trade in them of no mean mdgnitude. Within the last year 
one commercial house shipped some three millions of them 
to America, and another firm is j ust shipping away, in one 
ve�sel, 11 million more to the same country, where it has be· 
come a common practice to deposit a fan in each sitting in 
churches and chapels, for the use of members of the congre· 
gation . There are some extensive factories at Yedo devoted 
to fan making, giving employment to h undreds of hands. 
The fans being wholly produced by manual labor, no ma­
chinery is employed.  

���------.. �".� ... � .... �--------­
A Tame W a sp. 

At a recent meeting of the British Association, in Brighton, 
in the section of zoology and botany, Sir John Lubbock ex· 
hibited a tame wasp which had been in his  possession for 
about three months, which he brought with him from the 
Pyrenees. The wasp was of a social kind, and he took it in 
it s nest forme d  of twenty. seven cells, in which there wera 
fifteen eggs, and had the wasp been allowed to remain there, 
by this time there would have been quite a little colony of 
wasps .  None of the eggs, however, came to maturity, and 
th'" wasp had laid no eggs since it has been in his possession. 
The wasp was now quite tame, though at first it was rather 
too ready with its sting. It now ate sugar from his hand 
and allo wed him to stroke it. The wasp had e very appear· 
ance of health and happiness ; and although it enj oyed an 
" outing" occasionally, it n adily returne d  to its bottle, which 
it seemed to regard as a home. This was the first tame wasp 
kept by it�elf he had ever heard of. 

.. - .. 
Bullock's Blood as a Medicine. 

In the practice of medicine, as in other worldly matters, 
certain things are in fashion for a certain time. Bleeding 
and mercury have had their day ; cod liver oil and chlo:r:al 
hydrate are already on the wane ; alcohol and bullock'ii 
blood are now in vogue among the Parisians-the former for 
fevers and all inflammatory affection�, and the latter for aille­
mia and pulmonary phthisis. It is said to be a curious sight 
in Paris to see the number of patients of both sexes and of  
all ranks and ages who flock to the slaughter house every 
morning to drink of the still fuming blood of the oxen 
slaughtered for the table. According to M. Boussingault, of 
all nutritive sub,stances the blood of animals contains the 
greatest quantity of iron, and it is this which gives value to 
the new medicine. 

------------.. �" ... � ........ -----------
Eleva tl0ns In (, ol o r a d o . ·-·Collated by Prof"e Sf!! or C. 

ThOlna s ,  of" the Unit e d  States Geological S urvey. 
Altitude above Altitude above 

Names of Pointe. the se
�""ect. 

Names of Points. the se
�eet. Mount Harvard (WhItney) . . . . . 14,270 Jones's Pass . . . . . . . . . . . . . . . . . . . . . . 12,400 

�6��� tf::oin : : : : : : : : � : : : : : : : : : :  U:i�� t�z���!D8ur��8pass : : : : : : : : : : : : :  a:!�� 
Mount yale . . . . . . . . . . . . . . . . . . . . . .  14,078 Ute Pass . . . . . . . . . . . . . . . . . . . . . . . . . 11,200 
Pike's Peak (Parry) . . . . . . . . . . . . . 11.";6 Vasquez. Pass (estimated) . . . . . .  11 ,500 
Long's Peak . . . . . . . . . . . . . . . . . . . . . 1.t,O., 6 , Hot SprlDgs (Id.abo  CIty) . . . . . . .  7,050 
t�

r
J��dFfo���: : : : : : : : : : : : : : : : : : : :  f2:��� i�oOJasJ>;:.f;;s (rn���1�i{:,l;fJeaii5 �:�ig 

Mount Wright (E. Berthoud's iGOld Hill . . . . . .  . . . . .  . . . . . . . . . . . .  B,636 
Pass) . . . . . . . . . . . . . . . . . . . . . . . . . 11,800 Bergen's Ranch (Jefferson Co. ) 7,752 

Ch€rry Creek Divide . . . . . . . . . . . .  7,575 Je:ft'ersoll, South .Park . . . • • • • . . • •  9,842 
Denver . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,317 l'arryal, l  . . • . • . .  " . . . . . . . . . . . . . . . . .  9,943 

��;;tif�!��on·. : : : : : : : : : : : : ·. : : : : :  �:��� b�g�fn��
t
£���. �.�.��� :: 

.. .. : : : : : :: U�r 
Golden Gate . . . . . . . . . . . . . . . . . . . . .  6,226 Velie's Peak . . . . . . . . . . . . . . . . . . . . . 18,456 
Junctiou N. and S. Clear Mount Audubon . . . . . . . . . . . . . . . . . 13,402 
Bla��

e
il':'Vk:: : : : : : : : : : : : : : : : : : : :  �:��� Timber Line (Parry) . 

Central City . . . . . . . . . . . . . . . .  . . . . . 8,043 On Pike's Peak . . . . . . . . . . . . . . . . . .  12,000 
Missouri Uity . . . . . . . . . . . . . . . . . . .  9,073 On t:5nowy Range . . . . . . . . . . . . . . . .  11 ,800 
!:lead VirginIa Canon . . . . . . . . . . .  9,GW On Mount Audubon . . . . . . . . . . . . . 11,3�5 
Idaho . . . . .  . . . . .  . . . . . . . .  . . . . . .  . . . . . 7,149 1on Lopg'S Peak . . . . . . . . . .  , . . . . . .  10,bOO 
Georgetown . . . . . . . . . . . . . . . . . . . . 8,245 On Wmd Hlver MountaIns . . . . . 10,HiO 
Berthoud Pass • • . . . . . . • • • . . . . . . . • 10,896 On Gilbert's Peak (Uinta MounM 
Bonlaer Pass . . . . . . . . . . . . . . . . . . . .  11 .610 talns. Hayden's Survey) . . 11,100 

- .�. -
FOREIGNERS IN JAPANESE ElI1PLoy.-From the Nishi Shin­

jislii, the Yed o newspaper printed in Japane se, we glean that 
the Public Works Department of that country employ s 161 
foreigners, at an aggregate cost of 29,621 dollars a month. 
They consist of Fre!, ch, 36 persons ; English, 111 ; S wiss, 1 ; 
Chinese, 6 ;  Manillese, 4 ;  Indi an,  1 ;  and Americans, 2. 

.. . . ' -
PLATING. WITH NWKEL.-This muy be effected by placing 

the obj ect to be plated ,  whether of iron, steel, copper, bronze, 
zinc or lead, in a boiling neutral solution of zinc cbloride con­
taining a salt of nickel, and granulated zinc. If the zinc so­
lution is acid, the coat of nickel is dull. A plativg of cobalt 
may be made i n the same manner. 
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THE CUBAN SUGAR MANUFACTURE • • -MODERN 

MAC HIN:r;RY. 
We this week lay before our read ers a complete illustration 

of the mode of extraGting the j uice from the cane, and of the 
processes of boiling, p urifyil1 g, and crushing i t  when crys­
tallized . The pJant portrayed in our engraving was erected 
by MM. Cail and Co., an eminent firm of mechanical engi­
neers in Pari�, at a cost of $160,000. 

The first operation to which the cane is submitted is crush 
ing in a mill, A ;  the mill has three rolls, each 6 feet 6i 
inches l ong by 2 feet 7t inches diameter. These rolls are work­
ed by a 30 horse beam engine, C, being connected thereto by 
the g earing in B. The engine runs at 26 revolutions per minute 
and the gear reduces the speed of the rolls to 2 6 revolutions 
per minute ; so the rolls give a s urface speed of 21'45 feet 
per minute. The juice from the crushed cane flows into a 
receiver or tank, and thence to a lifter, E, which consists of 
a wrought iron vessel into which the juice is admitted by a 
pipe. Through the top of the lifter, E, there passes an as­
cension pipe by which the j uice is conveyed to the purifiers. 
The action of the lifter is as follows : When it is charged 
with j uice and the cock of the pipe conveying the juice in is 
shut, steam is admitted which forces the juice up the ascen­
sion pipe by i t s  prf' smre on the surface. When all the 
j uice has pa Escd up the pipe, a fresh supply is admitted and 
the fcrcing process repeated. In the arrangem ent now 
under considil1ation, the lifter is about three feet diam< ter 
and 7t feet long, the ascension pipe being 3 3-8 inches in di­
ameter. 

THE SAND BLAST PROCESS FOR CUTTING HARD 
SUBSTAN CES, ENGRAVH1G ON GLASS, ETC. 

Considerable interest was manifested, at last year's fair of 
the American Institute, in the Tilghman machine for engrav­
ing on glaSB, which was in practical operation. 

We present h erewith an en grav ing illnstrative of the op­
eration, copied from The Science Record. In this proce�s  a 
stream of sand is introduced into a rapid j et of ste am or air 
Ho_as to acquire a high velocity, and is then dire"ted upon 
any hard or brittle substan ce �o as to cut or wear away its 
surface. 

blast will act upon the glass beneath these films more or less 
po werfully in proportion to the thickness of the films, and 
the half tones or gradations of light and shade are thus pro­
duced on the 5'laSII. 

If we apply the sand blast to a cake of brittle pitch or 
resin on which a picture has been produced by photography 
in gelatin, or drawn by hand in oil or gum, the bare surface 
of the material may be cut a way to any desired depth. Thll 
lines left in relief will be well supported, their base being 
broader than their top, and there being no under cutting, as 
is apt to occur in etching on metal " ith acid. An electro­
type from this matrix can be printed from in an ordinary 
prese: The sand blast has been applied to cutting types al!ld 
ornaments in wood , cleaning metals from sand, scale, etc., 
and to a variety of other purposes. 

Various forms of apparatus may be used to execute the 
work. In our engraving, Fig. 1 shows a device for roughen­
ing sheet glass. The air blast is pruduced by the fan belo w .  
and the air rises through the curved tube, carrying the sand 
up with it, which is thrown into the air tube by an endless 
belt of scoops arranged in the lower part of the angular box. 
The sand is carried up by the air and brought over and down 
the front air tube, where it discharges with great force UpOA 
the surface of the glass, which is contained within the front 
box and is carried by a belt gradually forward under the 
sand blast. The sand falls  from the glass into the lower 
part of the angular bax, where it is scooped and thrown ag&in 
into the air current. 

There are six purifier�, one of which, marked F, is sho wn 
in the engraving. In these j uiee is mixed with the quantity·· . 
of lime required to remove from it the carbonic acid it con­
tains, which would, if suffered to remain, soon deprive the 
j uice of its saceharine quality. About 3 per cent of lime is 
added to the juice, a portion being thrown into the j uice 
while in the rec�;j ver. or tank. The purifiers, F, are hell,ted 
by steam coil s containing steam of 60 lbs. on the square 
inch. Thfse pUl ifiers a,re 5 feet in diameter by 4 fe e t  7 
inches deep, and they h ave hemispherical bottoms with sup­
ply and discharge pipes 8S shown. 

Another form of app3ratus for boring or engraving is 
shown in Fig. 2, and the sand is driven in this case by steam, 
on the principle o! the Giffard injector. The sand descenal 
through a tube from Lhe h opper, and in its course the verti­
cal sand pipe is j oined by a lateral steam or air pipe, which 
gives a sudden impulse to the sand and drives it down upo:a. 
the glass belo w with tremendous force. The sand t ube is 
flexible, its extremity is carried on rollers, by which it may 
be moved back and forth to suit the requirements of the work. 

MORSE'S IMPROVEMENT IN GLASS AND PLATE ENGRA YING. 
Subsequent to the patent of Mr. Til (hman, which bears 

date Oct. 11th, 1870, Geo. F. Morse, of New York, obtained 
a patent on a more simple contrivance for accomplishing sim­
ilar results to the Tilghman process, which we also illustrate. 
The latter patent bears date November 2 1 st, 1871. 

After boiling, tb e next process is the filtering through 
animal charcoal, which material in the present instance i� 
contained in 10 cylindrical vessels 3 feet 7 inches in diameter 
by 6 feet 11 inches high, each provided with t wo b and hole s 
for removing the charcoal and refilling the cylinder. Into 
each cylinder a pipe having 3 branches leads, through which 
juice, sirup, and steam can be respectively admitted. A false 
perforated bottom is inserted in fRch filter through which 
the filtered j uice flows to a pipe leading to the tank, V. The 
juice is lifted from thi s tltnk into the ve8sel marked X, by a 
lifter similar to that already described. Thence it flows to 
the vf s�el, P, which regulates the supply of juice to the 
evaporating condensers, R. 

ElI,ch of the condensers, Q, ia composed of two series of 
pipes, receiving in their interiors the steam from vacuufu 
vessels .  Each conden s 2 r  consists of 21 tubes, 13 feet long 
by 6 iJ?ches diameter. After leaving the condemers, the 
j uice is  pumped into a vacuum vessel, N, in which the prQ­
ceSSt S of evaporati on and concentration are completed . A 
vacuum is maintained in the inj ection condensers, R, by a 
25 horse power engine. Separators, S, are ueed to collect any 
water or juice that may pass out with the vapor. 

The juice has n o w  been reduced by evaporation to the state 
of sirup, and requires to be clarified. In the clarifiers, 
the j uice is heated and the coloring matters are precipitated 
with blood. The sirup is then once again rua into the 
closed filters already d escribed , and is returned to the vacnum 
pans to be still further concentrated. After this, it is re­
h eatl (1, and passed to the molds wherein the crystallization 
takes place. 

The crude crystallized sugar contains m ore or less molass­
es and m atters which are not crystallizable, and to separate 
these it is broken up by the crushing mill, G, and then intro­
duced into the centrifugal extractors, A. The molasses ex­
tracted by these centrifugal machines is collected in a t a n k. 
The centrifugal machines are driven by a 12 horse engine, 
which also gives motion to the mill, G. The Hne of shafting 
from this engine is run at 146 revolutions per minute, and 
from this the mill and centrifugal machines are driven at 
speeds of 58 and 1,208 revolutions per minute, respectively. 

To manufacture the animal charcoal used in the filters, the 
bones, after carbonization, are ground in a crushing mill of 
any form, and made to pass a screen which separates the grains 
of the size necessary for obtaining a good filtration. The 
animal charcoal, after having been used in the filters, be­
comes charged with impurities,  and as it is an expensive ma­
terial, it is cleaned after each operation, and i t  is  thus made 
to serve a large number of times. To clean it, it is washed 
in a suitable apparatus and is then revivified in the elliptical 
retorts of a furnace. 

The plant we have described is capable of dealing with 100 
tun s of canes in a d ay of twenty-four hours, the machinery 
being driven by engines of 150 horse power collectively. Tak 
ing th e prod uction of ,sugar at 8 per cent of the weight of the 
canes, we should thus have a production of 8 tuns of sugar 
per tWEnty-four hours, and as there are on a n  average 1 20 
days in a seaon, the produ ction per �eason would be aLout 
960 tuns of cry stallized sugar. 

- .�. -
SOMEBODY say s there should be a woman in every firm of 

architects to look after the closets. When you bnild your 
house, you may tell the contmctor, until y ou are black in the 
face, " We will have a closet there." He will not put one 
there u ntil he hilS seen madam, and ten to one, w hen he has 
seen her, the closet will go elsewheril, and double the number 
and twice the size be ordered 

/ ... 

For ordinary rough wOl k ,  such as cutting stone, where a 
considerable qllantity of matel ial is to be removed, a steam 
jet of from 60 to 120 Ibs. pressure has generally been used 
as the propelling agent.  The sand is introduced by a cen 
tral t ube i inch bore, and the steam issues from an annular 
passage surrounding the sand tube, on the principle of the 
Giffard injector. The impetus of the s team then drives the 
sand through a steel tube 3. inch bore and about 6 inches 
long, imparting velocity to it in the passage, and the sand 
finally strikes upon the stone, which is held about 1 i llch 
distant when a d eep narrow cut is desired , but may be 18 or 
24: inches distant- when a broad surface is to be operated on . 

To produce ornaments or inscriptions on stone, either in 
relief or intaglio, a stencil of iron or cao utchouc is held or 
cemented to the stone, and the sand jet  is moved with an 
even and steady m otion over the whole surface, so that all 
the exposed parts may be cut to the same depth. 

,1 / .'1 

The inventor provides a single box or hopper A, from 
which depend s  a small tube C, about eight feet long. No 
machinery whatever is used. A mixture of corundum and 
emery, in the farm of powder, is placed in the hopper and 
allowed to descend thro'lgh the tube, the flow being regula 
te1 by the slide B. The ar­
ticle to be engraved ,  which 
may be a silver cup, a watch 
case, a sheet of glass, a gob­
l et, or other obj ect, is held 
under the extremit.y of the 
tube, so that the engraving 
powder will fall upon it, and 
in a few minutes' time the 
most splendid ornamental 
designs are cut with marvel­
ous exactitude and surpris­
ing beauty. We have seen 
engraved effects, productld 
by Ihis process, upon glass 
and silverware, that alto· 
gether surpass anything that 
has ever been attempted by 
the most skilled hand Is bor. 

As fast as the supply of 
engraving-powder runs down through the tube, it is replaced 
in the hopper ; and girls may do all the work. That portion 
of the articles that is not to be engraved is protected by paper 
or other substance. The engraving, therefore, is done by 
cutting out the desired pattern ia paper, which is then ap. 
plied to the surface of the article. The powder only acts be­
tween the interstices of the pattern. 

- .•. -
IMPROVEMENT IN HARNESS BREAST STRAPS. 

A simple improve­
ment consists in mak­
ing the strap, B, of 

The skill and time oHhe artist may be devoted exclUSIvely metal, secured to the 
to making the stencil ; this bAing prepared, the mOllt elabc - herness, P, by straps, 
rate and intricate designs can be cut as rapidly as the most A, as shown. This 
simple. improvement is said 

The durability of caoutchouc as compared with stone, un - to be decidedJy supe-
d er these circumstances, is remarkable. A steD cil mad e of rior to the common 
a sheet  of vulcanized caoutchouc about T\- inch thick, ex- leather straps ; but it 
posed to sand driven by 50 lbs. steam at 2 feet d istance, has must be more noisy. 
lasted , with scarcely perceptible wear, while 50 cuts were -_ _  

made in marble, each cut being about t inch deep, or about NEW ANTIMONY 

12-t- inches in all ,  or 200 times the thickness of the caout- BLUE.-This n e w , 
chouc. With a supply of steam equal to about 1t hor�e beautiful, and perma. 
power, at a pressure of "bout 100 Ibs., the cutting effect per nent color, unfortu-
minute was about it inches of granite, or 4 cubic inches of nately not applicable 
marble, or 10 cubi c inches of rather soft sand .tone. to lime, is very easily 

Sand driven by an air blast of the pre�sure of four inches -=-.... 
obtained by dissolving 

of water will completely grind or de polish the surface of a portion of metallic 
glass in ten seconds. If the glass is covered by a stencil of antimony in aqut.t regia) flltering the solution through granu ­
paper or lace, or by a design drawn in any tough elastic sub- lated glaps, and adding a dilute solution of prussiate of pot. 

stance, such as half dried oil, paint, or gum, a picture will be ash, so Ion", as there is any precipitate. Thi s bl ue is scarcely 
engraved on the surface: to be distinguished from ultramarine, and 8upplies the flower 

Photographic copies in bicbromated gelatin, from delicate makers with a corn blue not to be had before. Mixed with 

line engravings, have heen thus faithfully reproduced on chrome yellow or zinc yellow (chromate of zin c), it yields & 

glass. In photographic pictures in gelatin, taken from Na- green color scarc�ly inferior to Schweinfurt green, which is 

ture, the lights and shadows produce films of gelatin of dif- much less poisonous than arsenic green. It works well with 
ferent degrees of thickness. A clU'efuliy regulated sand I oil varnish, gum, glue, and starch.-Polytechnisch88 .NQt£�btatt. 
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The Edttor8 are not responsIble for the opInions eJJpre88ed by their Oot't'e-

8pondenl8. 

Changing Pay Day. 

To the Editor of the Scientifie American : 

By almost univer�al consent and usage, Saturday or Satur­
day night is the time when the great majority of working 
people are paid off. The custom, we believe, was imported 
from the E uropean countries, where it has existed for an in­
definite period, Lately, in certain sections of the Queen's 
dominiolls ,  the propriety of changing pay day from Saturday 
to Monday has been seriously dlscussed, and so far put to teat 
as to conclusively prove the wisdom of the change. 

The reasons specified were principally in the interest of 
the employed, who were habitually given to squandering on 
Sunday the wllges in hand at the recurrence of the weekly 
holyday, thus perverting it into a mischievous holiday ; but 

the result has also proved advantageous to the employers 
and to the commnnity beyond, as will be shown. 

First, as to the benefits to  the employed : When they receive 
payment on Monday or Monday night, they have literally no 
Hme for carousal and debauching indulgences that would 
unfit them for the next day's work. Those with more self 
respect are not generally left with bufficient means, after 
providing for family expenses, to indulge in the numerous 
costly pleasures prepared in numberless blazing shop windows 
on Saturday nights, or which beckon in all directions on S un­
days, in the form of excursions , sight., etc. , which nearly 
always emptied the laborer's pocket of the small surplus that., 
if he were paid on Monday, would be more likely to get. mto 
savings bank, or, in some other lorm, provide for fmure com­
fort. 

The good sense of reflecting people will approve this sye­
tem and see, doubtless, wha�.Jlncouragement the change will 
indirectly be givIng to the weak and wavering among our 
own population, that now find it so hard to deny themselves 
stimulants, finery, or fooli�h outlays by the score, when Sun­
day, with its leisure and opportunities for idleness, indul. 
gence, and display is just at hand , and when the price of all 
they covet is just paid to them . The diversion of a large 
percentage of wages, how absolutely squandered on Sunday, 
might, by changing pay day, be at once secured to its 
proper and rightful appropriation, namely, the comfort of 
families that, under the present system, sooner or later 
com e to want and beggary. I l.Jelieve, further, that it would 
operate directly and disMtrously upon liquor establishments 
and drinking places of every grade, for credit is no t popular 
in such houses ; the laborer is welcome there only when his 
money keeps him company. 

Beyond these mere glances at the physical benefit to the 
employ ed and thdr now cheated families, and passing by the, 
yet mightier moral effects herein involved,  let us sell what 
the employer and capitalist wonld gain by the change. 

If labor is capital to a considerable extent, then a �imple 
gain of reliable capital, in the shape of �ober, rested workers, 
instead of sleepy, half drunk, enervated make believes, would 
be an item worth c:msidering. The peace of mind following 
established confidence in the general sobriety and faithful 
appearance of the hand� is an appreciable considerat.ion, ap­
pealing to individual employers to try the change of pay d ay. 
'1'he loss of time and the failure to meet contracts on account 
of the delinquencies uf working men who despoil themselves 
over the Sabbath appeal to the credit of manufacturers, head 
mechanics, and all grades of employers to d evise a new sys· 
tem alike beneficial io themeelves, their patrons, and their 
employees. 

I have the utmo�t faith that a simple measure that will 
" stand to reason," as this dOeS, and that has been proved a 
success when tried , will arouse discu�sion in our o wn com­
munity, as well as else where, and receive the practical ap­
proval of the parties most direotly to be benefited . 

Kingston, N. Y. M. M. S. F. 
... --,, -

Japan as a Field for E lnl'loYlllent. 

To the Editor oj tl!e Scientific American : 

Sev6ral l-ltters from America and E uropa have been direct­
ed to me by parties in search of empl oyment. I can only 
/lay, very briefly, that this country is  already overdocked 
with foreigners out of employment. I should advise no 
American to come to Japan, unless he has a position se cured 
before he comes. A man can do well here if he CDmes to 
Japan having been appointed in America. It gives him 
prest'ige over those who are try ing to get employment here. 
As you see by the appended note [printed eL e where.-ED.] , 
the English have the lion's share in the railroad undertakings, 
the Mint, the Lighthous9 Department, the Navy, and in 
many other branches of enterprise. Yet the large majority 
of the un�mployed foreign6r3 here are English. In educa­
tional and agricultural m atters the Americans take the lead, 
in military, the French, in medicine, hospitals, etc., the Ger­
man. 

In regard tp men appointed to offices with high sounding 
names and lal'ge salaries, I am afraid many people will be 
disappointed concerning Japan. The Japal1'3se simply want 
helpers and advisers. They propose to keep the " bossing," 
officering, and the po wer all in their own hands. Some dis­
appointment and a little profanity has be@n indulged in by 
certain people who decfived themselves by supposing the 
flattering Japanese to mean all that thdr poli.te words said 
in Amedea. Ail this " taking charge of," " being o.t the head 
oi ," " organiz\" g," etc., is sbear day dreaming. People from 
America and E urope must remember that " there wew brave 
lllen before Hector ;" and a few fordgnerB have been laboring 
In Japan for y€ar�, and with kBo wlfoge of the language, etc , 
hav@ helped the Japanese to help them"elv€s, Many who 

come here to " organi?;e," etc., find that things are already 
organized as much as they can be under the circumstances, 
and that aU that new comers can do is to wait quietly until 
perchance they gain the confidence of the Japanese, and even 
then all they advise is by no means adopted. Nearly every 
appointee comes here to " revolutionize" his department, but 
the Japanese don't want that. They want the foreigners to 
get into the traces, and pull just so bat as, and no faster 
than, their mighty enterprises can bear. Let it not be for­
gotten that this country is an emphatically poor country now, 
and that millions of its people are vory ignorant, and that it 
has just emerged from feudalism ; and that therefore the 
rulers of Japan must go slowly and cautiously. Ab ove 6lvery­
thing else, it is not wise to put their soU or their enterpris@s 
too much into foreign hands , and t� prove that Japanese na­
ture is human nature, they like to do  it themselves, to play 
with their own toyP, and to run their own machines. There­
fore, if a man means real hard work, that takes off its coat, 
and is willing to run the risk of going hun1l'l'Y occasionally, 
and if he has patience enough to wait.�U'htil an experi�nce­
taught people can trust him, and if  he isn't a born brigadier 
general, and is willing to help without " taking charge" of 
everything, let him try Japan. If he expects that the J apan­
ese people wish to m'l.ke him a Secretary of S tate, 01' Minis­
ter of Education, or Postmaster General, etc. , he had better 
stay at home, because the Japanese people like to be officers 
themselves, and are nei ther children nor weak minded . 
Neither exaggerating nor discouraging, I remain, Mr. Editor, 

Yours very truly, W. E. G. 
Yedo, July 19, 1872. 

� e ", _ 
Ball L ightning. 

To the Editor of tl!e Scientific American : 

In reference to J. H. P.'s letter upon lightninga, on page 
148, let me say that in midsummer, several years since, there 
was an exhibition of this kind of lightning. I was at a farm 
hou se in northern Ohio ; a black cloud hung over a wood, 
perhaps a hundred rods a way and directly across the road in 
front of the home. Another cloud hung directly over or a 
little back of the house ; both clouds appeared to be unusu­
ally near the earth. My position was on the " horse block" 
between the two clouds. Suddenly a ball of light, dazzling­
ly brilliant, rushed from the cloud over the wood, passing 
directly over my head, and disappeared with a loud report in 
tho cloud over the house. 

Under the impulse of the moment I ran into the road to 
get a better view of the destination of the ball ; while others 
preeent ran into the house and locked the doors, so violent 
and so very near seemed the noise. J. H. P. may depend 
(and it can be proved satisfactorily) that the above is " testi­
mony worthy of credit," as far as dazzled eyesight, backed by 
a cool head, can determine. C. 

Cleveland, O. 
. . • .  -

The Rem ct rkable Gas Well at Painesville, Ohio. 

To the Editor of the Scientific, Am81'ican : 

Having recently spent a few dr-ys at Painesville, Ohio, I vir­
Ued the c�lebrated gas wBll of General J. S, Casement, located 
on the farm of the Hon. C. C. Jennings, about one mile from 
the city. 

Our party, in charge of Mr. Daniel Casement, brother of 
t�e General, arrived at tbe place j ust as the J amps WE're being 
lighted, and were most cordially received by Mr. Jennings, 
to whom we made known the object of �ur visit. We were 
Ehown into the sitting rooUl, and were soon seated around one 
of the fireplitces common to many primitive western homes. 
Before us was, to all appearances, a smitH wood fire. Upon 
inspection, however, our wood proved to be imitation logs, 
made of metal, and the fuel, gas. By the turning of a small 
stop cock at the side of the fireplace, our genial fire became 
a roaring flame, making it almost uncomfortable for us in the 
farthest part of the room. We next proceedei to the kitchen, 
where we found that all the cooking was done by the same 
agency, the gas being introduced into the range, and con ­
sumed through peculiarly cons tructed burners. These burn­
ers are arranged in six parallel lines, about one inch apart, 
and cowr about two thi.rds of the fire plate. The form of the 

bu rners resembles the argan,i in construction. Passing from 
the old to the new house (which, by the way, though unfin­
ished,  is con.idered to be one of the most complete structures 
of the kind in the S Gate and , we doubt not, in the West), we 
here found nearly all of the rooms arranged to be heated by 

steam and containing also fire places and firelogs. \Ve now 
de£cended to the basement to inspect the furnace. The burn­
ers u sed here are the same as in the range, but greatly mul­
tiplied.  The roaring of the flames uuder a full head of gas 
was awfully grand. After the fire was extinguislled , the gas 
was again turned on, to sho w us the natu:-e of the article, 
The smell resembles tbat of the most refined kerosene oil, 
yet it is cot at all off nsive. It has not yet been analy z 9 :l ,  
therefore I am unable to state its constituent parts. 

As to the origin of the well, Mr. JBn!lings iuforms us that 
he had long been convinced that gas was t:l be found, and 
that some two years since operations were commenced, but 
were abandoned on account of the flow of wiLter. S'lon after, 
the second attempt was made, upon higher ground, which 
proved successful. '1'h6 firot fifty f�et were through light 
sand and gravelly soil, and at thi.s depth the so!tpstone rock 
was reached. An eight inch pipe was then suuk, and b::lring 
through the rock commenc 3d .  At a further depth of six 
hundred and fi fty feet, the vein was reached and the gas has 
cOlitinued to fbw to the present time. No recsiver or gaso­
meter i� used, but the gas is carried through a three inch pipe 
immediately to the houw, some two hundred feet distant. 

'I'o give you SOllle sligut idea of tho supply furnished,  I will 
mention Gne fact. During the past winter, it was found nee-
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essary to keep large fires in the new house. '1'he1'e were thir­
teen of these, each consuming about the amount required for 
150 of our common burners, and were continually burning 
night and day, without any apparent diminution. 

A recent scientific test has �hown that the pressure of thE' 
gas is 40 pounds to the square inch, and it is further estim'1-
ted that there is a sufficient quantity to light the whole dty 
of Cleveland. 

There is one remarkable feature in connection with this, 
well deserving more than passing mention. While all the 
wells discovered have been more or less troubled with a flow 
of water, thus requiring pumping, Mr. Jennings states that, 
frolll' iha commencement to the close of the work, th<Jre has 
never been a drop of water ill the well, and the engine used 
in drilling, and also designed for the purpnse of pumping if 
required, has never been in operation since the well was com­
pleted. 

I can assure your readers, if any of them find it convenient 
to visit the well, of a most hearty reception from Messrs. Jen ­
nings and Casement. '1'hey will find ample compensation for 
the trouble of a j ourney thither. M. 

- -- . -.  
Sheet Lightning. 

To the Editor of tke Scientific, American: 

After carefully watching, for many years, what is caUdd 
sheet lightning, I have never been able to make any distinc­
tion between it  and so-called zigzag l ightning. Sheet light­
ning is simply lightning at such great distance from us that 
we neither see its zigZ:lg movements nor hear its thunders 
rolling. After sunset, should a thunder gust be on its march 
toward us, the first indications of it we see are its sheet 
lightning flashes !lnd fllckerings among the distant clouds. 
Bye and bye the blackening smoky looking clouds begin to 
loom up and travel toward us ; then, shortly after, we hear 
the rolling sounds of d istant but approaching th under ; and 
finally we hear the sharp alarming peals, and often see the 
zigzag movements of the fiery bolts, or electric charges, of 
the warring elements, flying from cloud to cloud . 

Gloucester, N. J. JOHN HEPllURN. 

--------�4���P�--------
[For the SCientific American . ] 

PORTABLE MEDICAL BATTERIES. 

By PROFESSOR GEORGE W. RAINS,  OF THE l\fEDICAL COLLEGE OF GEORGIA . 

The want of a smaH sized galvanic battery which can be 
easily carried abo:lt in the hand, and which at the same time 
is of sufficient power to fulfil all the requir<::ments of the 
general practitioner, has long been felt ; and it is continually 
growing more urgent, as the medical application of electri­
city becomes more extended. The apparatus now employed , 
whether it be that of Grove, Bunsen, Da.niell , Smee, 
Siemens, StObrer or others ,  or their modifications as con­
structed in this country by Kidder, Drescher, Chester or 
the Galvano -Faradic Manufacturing Company of New York, 
has always the �ame inherent difficulty, when of sufficient 
power, of being too weighty and bulky to answer the re­
quirements of easy portability, however excellent each may 
be for office use or laboratory purposes. 

The Faradic instruments, for giving induced shocks by 
helices, have arrived at a high degree of excellen ce within 
the past few years, and may be considered as sufficient1y an­
s wering all the requirements of portability and service, 
whether of the specialist or the general practitioner. 

The principal difficulty heretofore existing in the constrllC · 
tion of a small and sufficiently powerful galvanic battery 
has been in the well known law that quantity is proportional 
to the extent of active surface of each element, while in­
tensity, energy, or power of penetrating and overcoming re­
sistances is proportional to the number of elements em­
ployed. Thus it would appear that a battery of sufficient 
intensity to effectively pasa itB current through the human 
body must have many elements ; and these must b e  of con­
siderable size to give out the necessary quantity for all 
purposes of medical treatment. 

So we have Siemens' modification of Dmiell's battery for 
office and hospital use, composed of GO glass jars from 5 to 6 
iRChes in diamAter by 7 or 8 inches high, containing the zinc 
and copper elements. Hence, from the apparent nature of 
the case, it has been assumed impracticable to construct a 
Slllall battery , for portable use, having at the same time 

sufficient quantity and intensity. 
This has been greatly to the detri ment of the employment 

of the galvanic current, continuous or interrupted ; for the 
larger number of ca�es for electric treatment raq uire neces­
sarily to be acted upon at the residences of the patients, and 
not a t  the office of  the physician, where the necessary bat­
teries are available. The high vahle of the galvanic current 
and its superiority to the Faradic in many C3,3eS are no w wel l  
establishe1, to say nothing of those instanceJ where it  i s  in­
dis pensa ble. 

S il ch b 3ing ths condition of thing$, the qU8,ti')n arise,� as 
t J  the p'lBsibility of over�oming the up parent diffi �ulties in 
the con struction of a smlll , simple, readily portable b �ttery 
for general medical use. To wards the solution of this prob­
lem I hwa de votei mach time d uring the past year, and I 
will here state the principles which appear to evolve from 
my experiments, 

First-That the electricity gi ven out by any single eleme nt 
is composed of a number of rays or curren ts of diff"lren t in­
tensit 'es.  

Second-That a sIngle element, even i f  of large size and 
in energetic action,  has bu\  a very smlH nu mber o r  such rays 
or currents of the comparatively higher illtans:ty. 

Third-That only the rays or currents having the highe r  
intensitie l pass thro ugh resistances .  

l!"ourth-Thitt an eqllli number of  rays, or a u  equal amount 
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of electricity, of sufficiently high intensity to be able to over- quire both kinds of batteries ; but in any case where but a 
come a certain res£stance, can "!:Je generated either by a large single battery ia employed by a physician, the portable one 
battery or by a smaller one having a greater number of ele- would appear to have much the advantage. This one, hav­
ments. ing 49 elements actively excited,  has such high intensity that 

Thus let it be assumed that, in a certain galvanic series, it answers admirably for giving the interru!'ted current, 
there are 100 rays or currents of different intensities given which hence is able to penetrate to the deepest muscles and 
out by each element, of which only the ray of highest in- tissues ; and the battery is, moreover, useful t) supply the 
tensity, A, is able to pass through or overcome a given re- ' constant current. 
sistance ; then only T1)(f part of Ihe total amouut of electric- A more particular description of this battery, as con­
ity is available for such purpoee. Let it also be assumed structed by myself and Ulled daily for the past teu months, 
that there is another �imilar series composed of elements of will now be given. The metal strips used are zinc and 
one quarter the size of the former. Then, instead of the full platinum as before stated ; but carbon could be employed in 
amount, A, only one fourth of A, supplied by this new series, place of the latter, if the cells be made somewhat larger. 
will be able to overcome the given resistance ; but the series The zincs are 2-k inches long, t inch broad and t inch thick ; 
may be increased by such an addition of new elements that tbe platinum strips are 2 inches loug, 1 inch broad (crimped 
the next lower rays, B, C, and D, may be raised to a sufficient to one half iuch) and of thin foil ; both metals are immersed 
intensity to be able also to pass through the given resistance. to a depth of 1t to 1t inches when in full action, which is 
Now each ray is assumed to be equal in quantity with any rarely required, generally from t to ! inch immersicm being 
other ray, hence t (A+B + C+D)=A. Tben tbe new all that is necessary. 
series of smaller elements supplies exactly the same amount The strips of zinc and platinum are united by copper strips 
of electricity as the series of larger elements after passing in the �hape of the letter U inverted ,  the platinum being 
through ihe resistance. The intensities, however, of A, B, and soldered to one extremity, and the other.befng S9 made as to 
C, in tbe new series, have each been raised evidently above that lap partially around the end of the zinc which is retained in 
of A in tbe first series ; so the series of small elements has not place by the spring in the copper laps. These copper strips 
only supplied an equal quantity of electricity under the con- are ! inch broad, and 1£ inches long, made in the fonn of the 
ditiona, but also electricity of higher tension than that of the letter T before being bent, the top of the T forming the laps 
series of larger elements. to retain the zinc. The zinc and pb.tinum strips, being thus 

It is known to physicists that the exact measure for the united, are respectively passed through corresponding 
quantity (motive force) of gal vanic electricity generated in rectangular holes made in a square piece of hard lubber 
any case is the amount of chemical action which takes place ; (wood might' answer), 6! inches in dimensions by t inch 
and tbis may be represented by several methods, by the total thick ; this plate has a rod in its center by which the whole 
amount of zinc dissolved , by the amount of water decomposed is readily raised or lowered, so as to give the proper immer. 
by the current, by the amounts of metals deposited from �olu· sion, into a square trough of hard rubber forming 49 separate 
tions, or by the deflection of the needle of the galvanometer, cells ; these cells are 1 inch square in�ide, and 2t inches 
etc. Let us now apply tbis to the construction of a small deep. Thus the battery, with the metal strips immersed, 
galvanic battery, having a considerable number of small ele- o ccupies a space only 6! inches square by 21 inches deep. 
menta which shall give out, after passing the currents For service, howt'ver, the whole is enclosed in a thin box 6! 
through a great resi15tance lilie that of the human body, the inches square inside by the same hight, open at both ends 
same amount or quantity of electricity as that supplied by a and slipping easily down over and enclosing the trough, to 
much larger battery having a less number of large elements. which it is attached by pins. There is a stiff strip of hard 

Thus, for example, take 20 cells or elements of a medium rubber (or metal) loosely placed across the upper part of the 
sized Grove's battery in fair action, and pass as much of the box, having a hole in its center ; through this, the rod sus. 
general cu!'rent tbrough the body as can be endured without taining the hard rubber plate with the attached metals passes, 
too much discomfort, by holding wetted metal electrodes in moving freely up and down, and held by a set screw at any 
the hands and interposing the resistance of a short column required depth of immersion of the zinc and platinum 
or stratum of water in the circuit ; interpose also a delicate couples. The zinc strips are readily replaced from the top 
galvanometer, and mark the number of degrees of permanent of the rubber plate by simply pushing out, downwards, the 
deflection of the needle, which will settle, we will suppose, worn out one by means of the new one which takes its place ; 
at 40°. Repeat the experiment, retaining the same condi- the zincs, being well amalgamated, form a perfect connection 
tions carefully, with the 32 cells of a modified Stohrer's bat- with the copper strips witbout the aid of a screw. The 
tery supplied by the Galvano·Farad:c Manufacturing Com- platinum strips of course never require renewal, and are 
pany ; the needle will settle also at about 40·. Perform the never disturbed after once being placed in position. The ex­
eame experimtnt under the same conditions with the small piting liquid is the same as that used in Stohrer's battery, be. 
portable battery presently to be described ; the needle will ing a solution of bichromate of potash in dilute sulphuric 
again be deflected permanently to 40°. Iu each one of the acid. To fill the trough with liquid, the pins are removed 
foregoing cases, after passing the constant current through and the box lifted clear from it ;  then, the trough being placed 
the body, cause it to pass into water slightly acidulated, by in a dish, the liquid is poured over it in a large stream, fill­
means of two platinum wires (electrodes) passed through a ing all the cells at once, the excess passing over into the dish. 
cork and immersed to the same extent in each trial ; collect The trough is then raised up on one side to a considerable 
the evolved gases in a quill glass tube drawn out to a angle to permit a portion of the liquid to flow out from the 
capillarily closed extremity ; the volume of the gases will be cells ; and being wiped with a cloth, it is placed on a table 
found the same in each experiment. Perform similar experi- and the box containing the metal strips is slipped over it, and 
ments with the three batteries by passing the respective the battery is ready for u se ; no more time is taken than 
currents through about one half inch stratum of rain water would be required to fill !!. single large cell. This facility in 
without passing through the body ; the comparative results replacing the worn out zincs and renewing the excited liquid 
will remain substantially the same. If, in the above case�, is indispensable for the practical working of small batteries ; 
the currents be passed tbrough albumen (white of egg) or otherwise they are soon tbrown aside, from giving too much 
fresbly drawn blood, the amount of coagulation will be found trouble when frequently used. In a daily use of this battery 
about the same for each battery. for one half hour for interrupted current, the zincs have 

From the above experiments, it may be fairly inferred that lasted two months and the liquid over two weeks without reo 
the three batteries evolved the same amount of galvanic newal. It is important that the liquid should not fill the 
motive force ; hence either might be substituted for the other cells, so as to wet tbeir top surfaces when the couples are 
in medical use, since in all such applications of electricity fully immersed, and that there should be no cracks in the 
the current must pass through some portion of the human cell partitions ; otberwise the high intensity will establish 
body, thus encountering great resistance. currents along such conducting channels to the great loss of 

The total amount of zinc surfaces (both surfaces included) power and waste of materials ; for the same reason , the hard 
exposed to the action of the exciting liquids in each of tbe rubber plate must not be wetted, which can only happen from 
three batteries may be approximatively stated to b@ 1,000 carelessness. 
equare inche s in tl: e Grove, 200 square inches in the Stohrer, By a simple arrangement. any number of cells from 1 to 
and 49 Equare inches in the small battery, the number of 49 can be brought into action ; a pole changer and current 
cells being 20, 31, and 49, respectively. interrupter being added makes tbe battery complete. The en-

Thus it would appear that a small portable battery has been tire weight of the battery is about the same as that of a 
con structed just as effective for all medical purposes as those good Faradic instrument, such for example as No. 4 of the 
of the largest size usually employed, indeed one which not Galvano-Faradic Company's manufacture ; and it is equally 
only gives out an electro-motive force of equal quantity but as portable. 
0: superior intensity. In case zinc of the required tbickness cannot be had for 

I am convinced that the large Siemens battery of 60 glass the strips, they are readily made from the common tbin sheet 
jars is no exception to the above conclusion, although I zinc, by cutting slips t an inch broad and 12 incbes long and 
have only been partially able to make a comparison for the doubling up the two ends  compactly so as to form a total of 
want of a proper battery. In this, the action of the exciting six tbickneSSE S ; such strips when amalgamated become a 
liquid is comparatively feeble, the distance between the zinc solid mass. The  trough might be made of vulcanized rub. 
and copper plates being some three, four, or more inches ; ber, gutta percha, or even, for a temporary purpose. of thin 
while in the portable battery in question, the exciting liquid wood or pasteboard dipped into melted paraffin, getting a 
acts energetically, and the distance between the opposed zinc coating of the latter of about 1.16 of an inch around the 
and platinum plates is but 3 -16 of an inch. The electro · walls of each cell. 
motive force of any galvanic arrangement is a function, not Grove's battery of 20 cells is referred to as a unit of 
only of the size and number of the plates, of the kinds of comparison on acceunt of its well known power, being 
me hI opposed and of their distances apart, but also of the sufficient probably for all medical purposes ; StOhrer's modi­
energy of action of the exciting liquid. fied battery of 32 cells, as perhaps the best, taken all in all, 

The office and hospital batterie�, however, will probably for office use that has tver been constructed.  
never be replaced by any portable apparatus, however equal 
or eVEn euperior it may be in power, for the simple reason 
that the �incs and liquid will require much more frequent reo 
newal in the latttr ;  for equal amounts of motive force, equal 
amounts of zinc must be dissolved and liquid consumed. 

The specialj�t and general practitioner will necessarily re-

_ .... .. 
ON the morning of tbe 12th June, a large aerolite fell in 

the province of Musasbi , during a violent storm. The 
stone sunk some five feet into a paddy field ; where it fell, it 
has the appearance of having been red hot. It is to be re­
moved, �ays  the Yedo Herakl to O:le of the Yedo exhibitions. 

A New Telegraph Line between England and 

New York. 

The success attending Atlantic telegraphy haa made people 
express wishes for more cables aud reduced tariffs-the lat· 
ter being so high as to be somewhat exclusive,-and to enable 
the public to send messages at a less rate, the Great Western 
Telegraph Company was projected for the purpose of laying, 
during tbe course of next year, a cable from England to 
New York via Bermuda. '1'his endeavor so far succeeded 
that the public took the matter up, and a contract was signed 
with Hooper's Telegraph Works for the manufacture and 
tbe laying of the cables, which are now in course of construc­
tion. 

The following particulars are given in Engineering: The;) 
propol'ed route for the cable is entirely new. The cable will 
startfrom a convenient point at the Land's End to the island 
of Bermuda, and from thence to !'iew York. From Bermu­
da, a cable will in the course of time be laid to St. Thomas to 
connect with the network of West Indian cables, and there 
are subsequent intentions of connecting Bermuda with the 
coast of South America, which route is stated to possess the 
great advantages of connecting Brazil both with England 
and with New York by direct lines. The distance;)s are as 
follows : Land's End. to Bermu:la, 3,225 knots ; Bermuda to 
New York, 762 ; total, 4,953. 

In the existing Atlantic cables, the insulating medium is 
that of the well known and generally used material, gutta­
percha. In the present instance, however, the directors have 
decided to employ india rubber in that form known aftl 

Hooper's material, as the insulator for their cable. Hooper's 
core has of late y€ars been largely adopted, as for instance, 
for the Persian Gulf cable, the various English cables belong­
ing to the Great Northern company, and more recently the 
China and Japan extensions. The success of the present 
cable, being the longest stretch of cable yet attempted, will 
prove of material moment in the great question of gutta 
percha verSU8 india rubber. 

Conductor.-The conductor consists of a strand of seven 
tinned wires of annealed copper of the best quality and ma.n­
ufacture, and the resistance of a nautical m ile will not e�­
ceed 4'3 ohms at the standard temp@rature of 75° Fahr. ; 
this represents a conductivity of 92t per cent of pure copper. 
The copper strand will weigh for this section 300 Ibs. per 
knot. 

Dielectric.-The conductor will be insulated with Hooper's 
material to the weight 250 Ibs. per knot. This may be briefly 
stated to be pure rubber next the wire, a separating medium 
then coatings of vulcanized rubber, and finally a jacket, the 
whole process being peculiar, but representing finally a com­
pact insulated cort'. 

The insulated conductor, or core, is protected with a serv­
ing of india rubber felt, and subsequently with a serving of 
jute yarn, in quantity according to the requirement of the 
various types of cable. 

The manufacture of this cable progresses steadily. Sir 
William Thompson and Professor Fleeming Jenkin are elec­
tricians and engineers to the company. 

_ ._ . -
S tatistics oC the Iron Industry. 

The ninth census gives the following information relative 
to the iron industry of the United States, for the year ending 
June, 1870 : 

Pig iron, 386 establishments, 574 blast furnaces (with a 
daily capacity of 8,357 tuns melted metal) employing 27,554 
band s, producing 2,052,821 tuns of pig, of the value of $69 ,-
640,498. 

Bloomary forges, 82, employing 2,902 hands, producing 110,. 
808 tuns of blooms, of the value of $2,765,623. 

Founderies, 2,653, employing 51,297 hands, and producing 
to the value of $99,837,218. 

Forges, 103, employing 3,561 hands, and producing to the 
value of $8,147,669. 

Establishments producing bar, rod and railroad iron, nail, 
plate, etc., 309, employing 44,643 hands, and producing to the 
value of $120,301 ,158. 

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

C o nden sing Liquid Steel. 

At the Austrian Steel Works, of Neuburg, Styria, Cheva­
lier Stummer, of Trauenfels, has carried out a large series of 
experiments in order to weld the interior particles of cast 
steel to each other as strongly as possible, and to prevent tbe 
honeycomb, wbich is an accumulation of fine pores, filled 
with elastic gases which are inclosed in the cooling metal. 
The principal result of these experiments is that it is quite 
posBible, by �xpo�ing the semi· fluid metal to great pressure, t() 
unite all the pores within a very limited space in the center 
of the eteel block. 'rhi s fact is of the utmost importance in. 
the manufacture of beavy steel ordnance, which is intended 
to bear the strain of very great charges, as in that case it is 
just the central part of the barrel which is bored out and 
the perfectly sound part of it left to form the wall of th" 
gun. Thus a pressure of from 6 to 9 tuns on the square inch 
will be sufficient to compress a red hot steel ingot before its 
solidification, and give it an evtn structure throughout th" 
wbole mass, while the impact even of a very heavy steam. 
bammer, like Krupp's 50 tun hammer, is principally spent 
on the outer part of the block, and the result wil l be the abo 
50rption of the power before it reaches the cent6r, and the 
exterior of the mass will be elongated and cause the tearinl: 
asunder of the central part. Only very heavy hammers 01' 
rams will effectually overcome the vis inertiro which a verI 
heavy casting opposes to them. 

_ .... . 
MESSRS. J. A. SAKES & Co., of New York city, have made ao 

contract to furnish to the United States Navy two hundred 
thousand pounds of pickles for seventeen thousand five hun. 
dred dollara. 
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COFFEE HULLING AND l' OLISHING MACHINE. 

We this week put before our readers a further invention 
by Mr., Jose Guardiola, of ChocoIa, Guatemala. It consists 
in a machine for hulling and polishing coffee, rice, etc., and 
its pr incipal feature is an improved c onstruction 8f the pol­
ishing faces of the rotary stones or other articles between 
which t he coffee, etc., is placed to be operated on. 

Piq. l 

It will be seen from Fig. 1, which represents the machine 
with part of the cover and one of the stones broken away to 
show the interior pirts, that it is similar in construction to 
an ordinary grain mill. At A are the two polishing or hull· 
i ng stones in blocks. The polisher, A, is shown also in Fig. 
�' which is a detail section of the same. 

' 

B is a covering of india rubber applied to the pol-
ishllr, and C is a wire cl@th which is stretched over it. 
The darker lines seen an the face of A, in both figures, 
represent thicker wire, which forms linllS of rounded 
projections diverging from the center so as to increase 
the roughness of the polishing surface. 

Stones thus prepared are much better for the pur­
pose than the rigid s urfaces heretofore employed, with 
which the chief difficulty was to prevent the grains 
'breaking while being subjected to the necessllry de­
gree of friction. The rounded surfaces of the wire 
facing are sufficiently hard to remove the pellicles and 
polish the surface of the grain operated on ; but by 
means of the elastic cushion, B, they yield enough to 
prevent all inj ury to the grain. 

Instead of rubber, a cushion may be made of matting 
or other elastic material. It may, in some cases, only 
be necessary to have one of the stones prepared as 
described ,  and the face of the other may be roughened 
or grooved in the usual manner. 

Patented through the Scientific American Patent 
Agency, July 30, 1872. For further information ad­
dress Jose Guardiola, care of Ribon & Munoz, 63 Pine 
street, New York, or care of J. C. Merrill & Co., 204 Cal. 
ifornia street, San Francisco, Cal. 

----_ .. _ .. ----­
Rock Ice that never Melts. 

The following yarn, which will do very well for a hot 
weather romance, is prodnced by a Tennessee paper, 
and is supposed to refer to Linden, Perry county, in 
that State : 

" Some ten days since, T. M. Brasher, our late repre­
sentat,ive from this couuty, Major J.  L. Webb, our ex­
cellent sheriff, and J. P. Wilson, our efficient tax col­
lector, were together at Major Webb's, and for recrea­
tion took a walk in and around his farm, when coming 
to the hills on the south of Major Webb's place, they 
approached the mouth of a cave in the side of a hill, 
from which , in wet weather, a stream of water usually 
flowed. Feeling very warm, they concluded to enter 
the cave to cool off a little, ana upon entering were 
surprised at the unusual coldness that pervaded the 
cavern. 

" Thinking there must be something in the dark re­
cesses of the cavern to produce such unusual coldness 

_ in the atmosphere, they concluded to penetrate still 
further to see if they could not clear up the mystery. 

. Procuring lights, they entered the cave and ,  after pro. 
ceeding some seventy-five feet, upon turning an angle 
they beheld, to their astonishment, the whole interior 
of the cave festooned with the most beautiful stalagmites 
the eye of man ever beheld . Holding up their ligbtp, they 
gazed upon the beautiful sight with pleased astonishment, 
and upon a nearer approach they found the stalagmi tes to 
resemble the hardest, clearest ice, and cold as the touch of 
the Ice King himself. Becoming by this time chilled through 
with the coldness of the place, each of the gentlemen broke 

'dtutifit �mttitau+ 
off a lump of this strange wonder, and started to return. Be­
fore reaching the mouth of the cavern, their hands were so 
chilled they could scarcely hold the strange substance, and 
upon reaching the outer air they laid it down upon the 
ground, thinking it would soon acquire the temperature of 
the atmosphere. Arriving at the house, they placed the crys­
tals on a table and waited patiently to see if it would melt or 
even turn warmer. After waiting some half hour and find­
ing that it still retained its former coldness, one of the party 
suggested that they should try it in n pitcher of water, which 
was soon declared equal to the best ice water. At dinner 

they tri ed it in milk, and it soon made Mrs. Webb's excellent 
buttermilk as cold almost as ice itself. It produced the same 
effect upon butter as ice, and still retained its original frigid­
ity. A number of persons have since visited this wonderful 
cave and carried off portions of this rock, which they are 
using for all the purposes of ice, and it sustains no diminu­
tion in bul k or loss in coldness. S trange and improbable as 
all this may seem, it can be certified to by numbers of our 
best citizens. Dr. Ehck is using it in his practice. Mr. 
Thomas French and Colonel Waggoner, hJ)tel keepers in Lin­
den, used it, in their hotels during c<mrt week, io the aston­
ishment of their guests. Specimens will be sent to our State 
geologist for analyzation." 

_ .•. . 
IMPROVED STEAM B OILER. 

The improved steam boiler represented in the accompany­
ing engraY�ngs is designed with especial view to the utiliza. 
tion of every available portion of heat through large grate 
!>nd steam surfaces, freedom from danger of accident, econo­
my of fuel, and facility for repairs. Though at fir"t appear­
anctl somewhat complex, its interior arrangement needs but 
a short examination to render the manner, in which the in­
ventor claims to have secured the above mentioned desidera­
ta, easily comprehended. 

The boiler is of the upright tubular type, embracing the 
special improvements hereafter described. Its chief pecu­
liarity lies in an enlargement or belt around the waist or mid­
dle portion, which is inclosed with, and forms a part of, the 
boiler shell, and which, in combination with the provision 
for n,turning gases, contributes greatly to the efficiency of 
the invention. 

Fig. 1 is a side elevation showing, on the right hand, the 
outside of the casing, and on the left, the same broken away, 
presenting a perpendicular section of the interior arrange­
ments. Fig. 2 is a horizontal section of the boiler through 
X Y. In Fig. 1, A is the grate, B the fire chamber, and C 
and C' the surrounding interior and exterior shells. The 

products of combustion following the direction of the arrows 
in the engraving, arising from B, first pass through the fire 
tubes, a a a a, into the mixing chamber, E. From this reo 
ceptacle, the gases have their exit through the large open­
ings, F F F, and after having imparted a portion of th eir 
heat in the ordinary manner, are retained by the conical 
easing. p. which iuclosea the space, G. They are consequent· 
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1 y  comp elled t o  descend through the fire tubes, b ,  into a n  a,n. 
nular chamber, H, which is inclosed in a conical casing, Q. 
Thence the gases rise through the exterior circle of fire tubes, 
c, pass into the large space, I, and finally are d ischarged 
through the chimney at the apex, the obj e ct of forcing them 
through thiA circuitous cour�e being to gain the full benefit 
of every particle of heat. The particullLr enlargement above 
referred to consists of the space between the annular tube 
sheets, M] Mz, and the outer casing, R, in which are the cir­
cles of tubes, b and c. 

A special point of advantage to which attention ill directed, 
is the arrangement of the water spaces. A central chamber, 
W, will be noticed, extending above the crown sheets as far 
as t;he mixing chamber, E .  At this point, it is reduced in size 
to's tube, W, which terminates at th e bottom of the steam 
drum, S-its open upper end being surrounded by a perfora­
ted cover, V, which prevents a too violent upward motion of 
the current generated in the lower chamber. In connection 
with the other water spaces which lie between the systems of 
tubes, surround the fire chamber, occupy the interior of the 

surrounding caaings of the mixing chamber, and finally cov 
er the lower portion of the steam drum, this central cham-­
ber add s greatly to the already large separating s urface, so 
th at steam may be rapidly disengaged without carrying up 
water into the steam pipes. 

For �aBY access to all parts of this boiler, for repairs, am­
ple provision has been made. By removing the covering at 

Q, the tubes,  b and c, may be readily cleaned, the 
refuse falling out at H, by its own weight. The open. 
ing of the door at L permits entrance to the space, r, 
after which, the door, P, being displaced,  ace ess may 
be had to the chamber, Go Through the opening, 0, 
the interior of the steam drum may be reach ed. At 
U is the steam pipe, its inner end, T, opening up­
wards in order to prevent its becoming obstructed 
through priming of the boiler. To the left of the 
illustration is the appliance for the test cocks and 
glass water gage, which, it is claimed;prevents these 
appendages from being choked or otherwise rendered 

inoperative. Its form is plainly shown and need s no 
special explanation. 

The efficiency of this boiler has been amply tested, 
and, judging from the testimonials before us, with 
uniformly successful results. Steam, it is stated, has 
been obtained in the larger boilers in thirty minutes, 
and in the smaller ones in eighteen minutes­
a fact due both to the large steam surface before 
described and to the liberal size of the grate, which, 
it will be noticed, is of much larger area than could be 
afforded if the lower portion of the boiler were made 
on a cylindrical instead of on a conical form. As re ­
gards economy, its consumption of fuel is claimed 
not to exceed two and a half pounds of coal per 
horse power per hour. 

From the interior arrangement of this boiler, its 
safety from d anger of explo�ion will be apparent to 
every mechanic. Ample steam space is afforded , 
which may be increased by making the steam drum 
of any required hight. The outside covering forms a 
jacket which confines the heated gases around the 
interior steam generator, so that every available por­
tion of heat contained in the escaping gases is util­
ized. In proof of how thoroughly this is done, it is 
stated that the exterior shHl never becomes suffi­
ciently heated to blister the paint with which it is 
coated ; and we are informed of a case where a thirty 
horse power boiler has been used for two y ears and 
a half, and yet no deterioration of its outside paint­
work is visible. 

T'his invention is now in use in the Metacomet 
Mills of Fall River, Mass., in the Valley Worsted 
Mills, in Providence. R. I., on board the steamboat 
Plymouth Rock, and in many large manufactories 
throughout the country. Letters for further informa­
tion should be addressed to the inventor, Mr, Daniel 
Flynn, Fall River Iron Works, Fall River, Mass.  
The patent bears d ate Nov. 15, 1870. 

.. _ .. 
NICKEL PLATING BY THE BATTERy.-Professor Bottger 

mentions a curious fact that patents have recently been taken 
out for nickel plating by a process discovered and published 
by him thirty years ago. He reprints his own article on that 
subj ect, published as early as 1843, in Erdmann's JournaZ 
fur praJct. Ohemie, vol. 30, page 267. 
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research. Mechanical difficulties havfl hitherto prevented 
the success of this form of �ngine, but it cannot be pro­
nounced ·unlikely that coming inventors may make the sys­
tem commercially valuable. Tight joints and good packing 
will do much toward making it a success, if success be pos 
sible, and a method of producing the volatile fluid at smaller 
cOJt is hardly less essential. 

annihilated by facts, people will go on in the same way to 
argue on points on which their information is  necessarily 
very limited, and editors will publish all kinds of crude no­
tions, which appear especially welcome to the daily papers, 
for the simple reason that they fill up the columns with a 
topic in which every one is more or less interested, namely, 
the weather. 

Both of these requisites are said to have been attained 
by Mr. Ellis, who also claims, in the B:>ston Daily AdvertiBer, 

=======================:::::1' to be able to get an i ndicated horse power with the consump­
0_ D. MUNN_ A. E. BEACH. 

Th.e idea of a change in the direction of the Gulf Stream 
is pretty well exploded at the present date ; while that of the 
great heat of the sun during this summer ought at once to 
have been set at r�st by the reports from New Zealand ; as 
the telegraph infoimed us that at the lIame time the winter 
there, which falls in Jul y  and August, was of extraordinary 
severity, so that heavy· wagon loads crossed the frozen rivers, 
whieh·- has seldom, if . ever, been the case in other winters. 
That large island is surround e d  by currents from a kind of 
Pacific Gulf Stream, which make its winter climate ordinar­
ily equal to that of Florid a ,  notwithstanding it is at about 
the same ·latitude as Ne w York; 40° .  If now, the sun were 
so much hotter than usual , it would have been al so hotter in 
Ne w Zealand ,  where i.t shines during our night, and the 
winter there would then have been unusually warm, in 
place of unusually severe. People, in giving reason s for 
peculiarities of the weather, should first ask if th�t peculiar 
featll,l'e has been observed over the whole globe, as in that 
case dnly could it be ascribed to so general a cause as the 
sun. It was the same when, in the summer of 1870, a great 
deal of rain fell, and while this was being ascribed here to 
the prevalence of sun s pots, making the sun Isss hot and the 
weather cold,  we received the following telegraphic report 
from England : " A  panic prevails all;long the farmers by the 
continued dry weather," When, the year before, the weather 
was exceedingly dry out west. and · it was asserted that a 
great fire in the wood s would produce rain, a great fire took 
place shortlv afterward s without any such result. 
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BINARY VAPOR ·ENGINES. 

There are few experienclld engineers who have not notea 
the fact that nearly every recent advance in engineering 

'Practice is  due to the finally successful introduction of some 
device which had long been known, and whose success at 
last has been attained through the persistence and ingenuity 
of an inventor who has fortunately hit upon some minor 
yet essential improvement in detail, or whose business cap· 
acity and opportunities have placed him in ad vancil of his 
fellows. 

T wenty.five years ago a French inventor, . M. Prospere 
Vincent du Trembley, brOl: ght into notice what is now known 
as the " binary vapor engine," or the " combined vapor 
engine." He constructed a number of these engines, and 
published a work describing their peculiarities and their op. 
eration.* 

In this class of engines, one cylinder has its piston i�­
pelled by steam, usually, and the fluid, having done its work 
there, is exhausted into another part of the apparatus wherll 
it is allowed to communicate i ts unutilized heat to some 
liquid volatile at a lower temperature ; and the vapor of this 
� econd liquid. by its expansion in a second cylinder, yields 
additional useful work. Ether, chloroform , and carbon bi· 
sulphide, or, as the latter is popularly termed, bisulphide of 
carbon, have all been tried without permanent succ!'ss. Du 
Trembly used the vapor of ether. 

Could an absolutely perfect binary vapor engine be con­
structed, its performance would exhibit precisely the same 
economy of fuel as would a perfect steam engine working 
between the same limits of temperature. There is, there· 
fore, no purely scientific reaBon for anticipating economical 
advantage from this form of prime mover. There are, how· 
ever, some practical considerations which would, at least, 
make it appear possible that the introduction of this form 
of engine may ultimately occur as a consequence of a suo 
periority in economy over even the best of modern engines. 
It is e vident that a wasteful steam engine may be converted 
into an economical binary engine in which a large amount of 
the heat, formerly wasted , may be succeesfully ntilized ; and, 
in all non·condensing steam engines, some considerable pro­
portion of the heat of the exhaust steam may be saved by 
such a change. Could the additional engine be constructed 
and operated at a moderate expense, it seems very certain 
that the binary plan would, in very many cases, be certainly 
advisable. E ven with the best of condensing steam engines, 
it is by no means certain that the heat abstracted in the con' 
denser might not be more economically removed and made 
useful by a fluid whose vapor has a higher tension than 
that of water at the same temperatu re. 

It may possibly be y et learned that, upon the whole, the 
leakage of air into the conden ser is a more serious evil , and 
that the power absorbed by the air pump a nd the use of 
condensing wa�e.r in such large quantities may be more ob­
jectionable than the leakage outwards of minute quantities 
of vapor and the other difficulties attending the use of a 
really well designed and carefully constructed binary engine 
doing similar work. There remains much to be done in the 
way of experimental investigation before the subject can be 
treated of fully and intelligently, and we are hoping that 
valuable information may be derived from experiments in 
progress with the bisulphide of carbon engine of Mr. Ellis 
(o f which we gave an illustrated description in: the SCIENTI-

... Manuel du conducteur de8 maclline8 a vapeur combin_ ou macAtnes 
Mnaire8; "  LYOns. 18501o 

tion of 1 '6 pounds of Goal per hour, an extraordinary per­
formance if the statement be correct. 

A steam engine of large size, if non-condensing. is consid­
ered to do exceedingly good work when consuming less 
than three pounds of coal per korse power per hour ; the 
best marine compound condensing engines require about 
two pounds, and, although Professor Rankine reports the 
British ship Thetis to have consumed but one pound of 
fuel per horse power per hour, there are reasons for doubt­
ing the accuracy of the d ata quoted by h� If Mr. Ellis' 
little engines have approached the figltl.'e stated, they have 
done better than any steam engine of the same size has 
yet. 

It is to be hoped that the new engine may be · thoroughly 
tested and reported upon by known experts and recognized 
authorities, and that we may be given statements of power 
developed ,  fuel consumed , loss of bi3ulphide by leakage dur­
ing a period of considerable length, together with a statement 
of actual cOsts in dollars and cents. 

The public are greatly interested in every promising pro­
j ect for ecoIl0mizing fuel in the production of power, and 
every professional engineer will be anxious to learn whether 
the binary val or engine has at last proved itself capable of 
superse.ding the steam engine where the latter is really well 
designed, properly constructed and skillfully managed . 

_ .•. -
ANOTHER GREAT ENG INEERING WORK. 

A contract has lately been signed between the directors of 
the St. Gothard Railway, S witzerland, and M. L. Favre, of 
Geneva, for the boring of a new railway tunnel through the 
Alps, which promises to surpass any thing of the kind vet 
attempted. The length of the tunnel will b �  a little more 
than nine miles. Cost $10,000,000. The work is to be fin­
ished within eight years ; and if sooner finished the contract­
or is to receive $ 1 ,000 a day for each day in advance of the 
contract time. If the completion of the work is from any 
cause delay ed beyond the contract time, $1,000 a day are to 
be forfeited . If the delay reaches beyond lIix months, the 
forfeit is then to be increased to $2,000 a day. The contract· 
er deposits $ 1,600,000 as security for the faithful perform· 
ance of the work. If the delay ellceed s the contract time 
beyond one year, the contract is to be broken and the com· 
pany take possession of the security money, The contract­
or is an eminent civil engineer, and a man of rare abilities. 
He was formerly a j ourneyman carpenter in Paris. 

_ ._. -
FA ST CANAL STEUING. 

Mr. Simon Stevens, President of the Tehuantepec Railway 
Company, has written a letter to the Canal Commission of the' 
State of New York, in which he gives some useful informa­
tion in respect to �team transportation on canals. He thinks 
that the only way to obtain speed and economy, by the use of 
of steam power on the Erie Canal, is to line the banks with 
stone, in order to prevent damage by wash, which he says 
can be done for $2,000 per mile ; the canal · would then be ren­
dered available for steamboats of suitable dimensions, run· 
ning at the fastest speeds .  

He instances the success of the Caledonian Canal in S cot· 
land which, in 1838, was lined with stone throughout, and 
says that the system " is brought to \'Iuch perfection that 
steamers drawing seventfilen feet of water ply daily through 
the canal at an average speed of from seven to eleven mile s 
an hour without inj uring its banks. The same system is per­
fectly feasible for the Erie Canal, and, if adopted, would en· 
able the ordinary towboats, similar to those in the New York 
harbor and elsewhere, to be used with perfect safety and 
economy at a speed of from four to six miles per hour. 

After the inner slopes of the banks of the Caledonian Ca­
nal had been thoroughly pitched with rough, irregular quar­
ried stones, the annual expense of dredging the bottom 01  
its  channel was materially reduced .  That canal is 110 feet 
wide at the top, 50 feet at the bottom, and 21 feet deep. The 
Suez Canal was made 320 feet wide at top, 60 feet at bottom, 
and 26 feet deep. Nearly the entire amount of dredging in 
the Suez Canal is required, not because of the drifting sands, 
as heretofore supposed , but because the washings of its banks 
are constantly filling its channel." 

_ .• 1 .  
THE CAUSES OF EXTRAORDIl'tARY 'CONDITIONS OF 

WEATHER. 

In regard to the influence of sun spots, it should be \ept 
in view that, the heat of the sun beiDg the cause of all evap­
oration and therefore of all rain, an increase in . that heat 
will increase the evaporation and conseq uently the rain, and 
a decrease must do the reverse ; so that, if it be supposed that 
the sun is SO covered with spots that half its heat is taken 
away, half its evaporating power would be lost, and when 
only half as much water goes up as vapor, only half as much 
can come down as rain. Thus sun spots, so far from increas­
ing rain, tend to dimini sh it. 

If we look intelligently about us, and make use of the re­
ports reaching us from all sides by means of the telegraph 
and the ne wspaper, we find out that the weather is constant. 
ly different in difftrent localities. Everybody knows of 
course that it is always cold at the poles, and hot at the 
equator ; everybody ought to comprehend that it cannot pos. 
sibly rain everyw��re at the same moment, and also that it 
is improbable that the sky is ever clear over the whole earth 
at the same time ; that, on the contrary it is always cloudy or 
ever perhaps always raining somewhere, or a thunderstorm 
is going on in some localhv or other. And further, if one 
locality has W:uch rain for a time, it is at the expense of some 
other locality which is deprived of it" usual allowance. In 
short, we must come to the conclusion that on our earth's 
surface there is always every possible kind of weatker pre­
vailing some where. Const quently nothing is easier than 
predicting the weather, for any given day or hour, if only 
care is taken not to mention the place where the predicted 
weather is to prevail, as it is sure to prevail somewhere. 

In regard to the high temperature prevailing during sev­
eral days in July and August, it must be kept in view that 
local circumstances, such as directi on of wind, barometric 
pressure of atmosphere, hyg rometric condition of the same, 
when acting in the same dire ction, are a mply sufficient to 
rai se an ordinary summer temperature a few deg'l'ees, so as 
to produce an uncomfortable condition of the atmosphere. 
Sooh an explanation is more satisfactory than the far fetched 
attempts at explanation by assumed solar disturbances, 
which could not affect alone New York city with a few hun­
d red miles around without having effect on the rest of the 
globe. 

_ ,_. " 
THE GOVERNMENT EXAMINATION OF BREECH LOADING 

ARMS. 

The Board of Army Officers, ordered by the government to 
examine into the various inventions in breech loading small 
arms, convened at· the army head quarters in New York on 
the 4th ultimo. As the important duty of selecting a weapon 
for the equipment of the entire army devolves upon the offi. 
cers detailed for this service, their investigations will be con ­
du cted with the utmost thoroughn£ ss and impartiality. For 
the information of all interellted in the small arms industry , 
the following is publi shed : 

4lh STOXY ARMY BUILDING1 COB. HOUSTON AND 
' 

. 
OFFICE OF THE BOARD ON BREEOH LOADING SMALL ARMS � 

GREENE ST •. • N. Y . •  September 4. 1872. 
Notice is hereby given to all perdons who deSire to submit samples. or to 

N h 
appear in person before tblS Board. tbat It is now In seSSion at the above· ot ing is  easier than to invent an apparently very sci en· named place. 

'fi  f All written communications will be addressed to the Itecorder of the tI c cause or any natural event, and this is the si mple rea- Board, and samples of arms wlll be received at the Board rooms between 
h 1 

. d J h '  the hours of 10 and 3 dally. until further noti ce. son w y so many peop e m u ge in t is kmd of mental exer· HENRY METOALFE. Second Lieutenant. Ordnance Recorder. 
cise. · When the .winter is severe in the Eastern States of the We learn from the Army and Navy Journal that a petition 
Union, we hear of a change in our climate by a change in is being circulated among inventor�. reqUE sting the Board to 
the direction of the Gulf Stream ; when the summer is a little hold its sessions and trials on the grounds of the National 
hotter than usual , we hear of great discoveries having been Riffe Aesociatioll· at Creed moor, wb ich, ·from the practical 
made, with the spectroscope, in the sun, where immense advantages preBented by the change of site, will probably be 
masses of burning magnesium have been seen ; when we granted. 
have a rainy season, it is due to an extraordinarily great A large entry of invennons is anticipated. The Board, de. 
number of sun spots ; when we havE1 a dry season, it is that siring to show every liberality, will receive arms not as yet 
the sun is free from spots, or it is advised that we may produce oompleted ,  but in course of construction up to the last day o f  
rain b y  filing many guns o r  setting the woods on fire. And trial. This gives a t  least five weeks' additional time for the 
notwithstandillg that these reasonings are always afterwlOrd!! completion of models. 
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WHO IS DR. V ANDER WEYDE � 

During the past few weeks, an esteemed correspondent, J. 
"'. Nystrom, Esq., C. E ,  of Philadelphia, has furnished to 
our readers several interesting communications some of 
which have been answered and criticised by another of our 
valued correspondents, Dr. P. H. Vander Weyde, of this city. 
From thA tenor of the following letter it would seem that our 
Philadelphia correspondent is a little suspicious of the re­
spectability of his antagonist. But we can assure him that 
in Dr. Vander Weyde, he has a foeman worthy of his lance. ' 

To the Editor oj the Scientific Am.erican : 
SIR :-"Till you be kind Ilnough to inform me, through 

the SCIEN TIFIC AMERICAN, if Mr. P. H. Vander Weyde, of 
New York, has a �octor's diploma, and if so, from which 
�ollege he has received that title ? And what kind of a doctor 
IS he ? 

The answer to these questions will greatlv oblige yours 
very respectfully, J OIIN W. NYSTROM. 
1010 Spruce street, Philadelphia, Pa., Sept. 7, 1872. 

We would inform our correspondent that Dr. Vander 
Weyde is a physician of the strictest orthodox sect · that he 
is an honored graduate of the New York Universit; Medical 
College, of which John W. Draper, LL.D., is President ; that 
he holds the regular diploma of that institution ; that he en­
joys the fellowship and esteem of many of our leading phy­
sicians and prominent men of science ; that he is a native of 
Holland, where he received a university education ; took the 
degree of Doctor of Philosophy in 1840 ; was the editor of a 
s �ientific periodical ; in 1845, at Amsterdam, he received the 
ho�orary priz�, consisting of the gold medal of the Society of 
SClences for h1s essays upon natural philosophy. 

Dr. Vander Weyde  is now a citizen of the United SLates. 
Fro� 1859 to 1864, he was Professor of Physics, Higher Math­
ematlcs and Mechanics at Cooper Institute in this city. Dili 
ing nearly the eame period, he was also Professor of Chemis­
try in the New York Medical College. From 1864 to 1866, h e  
was Professor o f  Industrial Science i n  Gerard College, Phila­

d elphia, Pa. His contributions to the scientific literature 
of the day hMe been very exten'sive, and are widely known. 

These are only a few of the items of Dr. Vander Weyde'S 
public record. But they are sufficient, we trust, to satisfy 
the enquiries of our correspondent, and remove from his 
mind any adverse prejudices that he may have formed con­
cerning the qualifications of the distinguished gentleman 
whose public standing he has questioned. 

. . • .  -
CHEMICAL MEAN S OF PREVENTING SCALE IN 

BOILERS. 

In a recent number, we treated of the means acting me­
chanically to prevent the formation of deposits in boilers.  
In the present article, we propose to consider the efficiency 
of various chemicals, proposed from time to time for the 
same purpose. 

Among the aUeged remedies, the first to be considered are 
those which effect a decomposition of the gypsum (sulphate 
of lime) and convert it into insoluble but pulverulent 
carbonate of lime. The cheapest substance of this kind, 
and the one which would first �uggest itself, is carbonate of 
foda, first proposed by Kuhlmann and recently again by 
Fresenius. We shall see that some authorities have affirmed 
that this substance may itself be d etrimental ; that a large 
surplus may corrode soldered joints or diEsolve putty, if 
any be used. Oll the other hand,  others maintain that they 
had used carbonate of soda for years with decided benefit and 
without detecting any such damage to the joints of the boiler. 
In all cases, it will be proper to regulate the addition of this 
material in such a manner that it will just suffice to decom­
pose the sulphate of lime in the feed water. 

Freseniu� has recommended a ready method for ascertain­
ing the quantity. To a measured volume of the feed water 
a solution of carbonate of soda of known strength is added: 
until no further turbidity takes plaee. When the white pre­
cipitate has deposited itself, some lime water is added to a 
sample of the clear liquor ; if it becomes very turbid, too 
much �oda has been added ; and the contrary is the case if, 
in the clear liquiil , a further addition of carbonate of soda 
produces cloudiness. But if the liquor remains clear, or if 
it gets only slightly cloudy, the right quantity has been em­

ployed.  From the proportions used in these tests, the 
quantity necessary to be added to the feed water may readily 
be . calculated. 

Soda is employed in various manners. Runge recam' 

mended boiler tenders to draw off the clear water from the 
deposit, which would be unnece�sary labor ; for if particular 
precaution be neces�ary that the required amount of soda be 
not exceeded, the mixture may be made in the feed water 
heaters or in another vessel, before being pumped into the 
boiler. The ordinary way of procedure comists in putting 
in the boiler sufficient soda to last Eame time. It is evident 
that, in such a case, it must be considerably in excess in the 
beginning, and th at it will be used up in time. In such in­
stances, it is possible that the boiler is injured by the surplus 
of .carbonate of fcda, and some writers maintain that the 
cause is to  be attributed to cy anide of potassium, from which 
commercial carbonate of soda is rarely free. Kuhlmann re­
commends ihe uEe ,of two or thrce tenths of a pouud of soda 
per horse power per month. It is evident that this propor­
tion can only be an approximation , from the fact that the 
conditions vaIY according to the conEtrucLion of the boiler 
the tension of the steam, the duration of a day's work and

' 

primarily, to the nature of the water. The sulphate of lim� 
is converted into carbonate of lime (and so loses all its ad­
hesiveness) when boiled with a solution of potash or soda ; 
these two suhstances may abo selve for the cleaning of in­
crustated boilers. And we must here remark that those in 
favor of the use of soda declare that such -boilers as become 

leaky only remained tight in consequence of the scale which 
incrusted therein. In case the scale should not be complete­
ly dissolved by soda, dilute muriatic acid may afterwards be 
tried, the employment of which would be ineffective if scda 
were not used beforehand ; but this remedy ehould only be 
resort�d to in case of the utmost necessity and in simply con­
structed boilers. Due precaution shouLl also be taken that 
the acid be completely washed out .• 

,"Vith regard to the substitutiou of cau stic potash or soda 
for the respective carbonates, the result remains the fame 
and it is not clear to the writer, why the more expensiv� 
caustic alkaJies are to be preferred to the cheaper carbonates. 
Muriatic acid and chloride of barium, in mixture, are only to 
be employed with great caution. By the addition of the latter, 
sulphate of baryta is produced from the gypsum of the 
water, as well as from the other sulphatea. Respecting the 
muriatic acid, it is added for the purpose of dissolving the 
carbonate of lime ; and it is stated that it is preferable to use 
the clear water only, although sulphate uf baryta does not 
form any cohesive and adhesive deposit. The danger of 
usi?g muriatic acid nee� scarcely be pointe�ut. 

Carbonate of ammoma plays a part '1.orresponding to that 
of the fixed carbonated alkalies ; it precipitates the solution 
of the bicarbonate of lime, as well  as that of the sulphate 
of lime, and forms sulphate of ammonia with the latter. 
Since a part of the carbonate of ammonia volatilizes always 
with the steam, one must not use the steam for purposes 

wherein the volatile alkali cOllld be hurtful, as for instance 
in steaming cotton tissues printed with topical colors or fo

'
r 

heating dyera' vats, etc. The other ammonia salts, �uch as 
sal ammoniac and the acetate and nitrate of ammonia act 
quite differently. This becomes obvious when we con�ider 
the part which sal ammoniac plays. O.  Smith observed that 
one equivalent of freshly precipitated carbonate of lime 
when boiled with one equivalent of sal ammoniac, form� 
chloride of calcium, and that carbonate of ammonia passes 
off from the boiling liquid . Gypsum and carbonate of lime 
in presence of sal ammoniac are converted into chloride of 
calcium, carbonate of lime and sul;:>hate of ammonia. Elsner 
was of opinion that sal ammoniac fulfils every reasonable re­
'luirement, and he considers one part sufficient for 1 ,200 parts 
of spring w ater. There is no doubt that sal ammoniac renders 
good service in d issolving scale, but it must not be over­
l ooked, however, that all ammonia salts corrode stop cocks 
and other parts of the boiler made of brass. 

Regarding substances containing tannin, they act by pro­
ducing tannate of lime, a substance of slimy consistency 
which deposits itself without adhering to the walls of the 
boiler. Among them we enumerate extract of oak bark 
gal l nuts, tan bark, catechu, etc. - Elsner found the wild 
growing tormentilla root very suitable. Cave patented the 
suspending of oak blocks (from four to six pounds per month 
per horse power), and Roard recommends mahogany sawdust 
in' the proportion of eighteen quarts for a ten horse boiler for 
every three months. Some of these materials possess also a 
mechanical action, about which we spoke in our previous 
article. 

_ I . ' . 
THE MARRIAGE OF FATHER H YACINTHE. 

In the month of July, 1867, by the favor of a United States 
senator who was returning from abroad, we received a small 
package containing three corsets, accompanied by a letter 
dated at Paris, written in a clear and business style, o irect­
ing us to take immediate steps to secure a patent on the arti­
cle in the United States. " And can you," says the writer, 
" re:ommend to me a good , smart, honest Christian lawyer, 
a samt, to attend to all my affairs relating to my invention ?" 

In a subsequent letter concerning her patent business, she 
commences : " I  beg you will not allow this letter to leave 
your left hand till your right hand answers it." And again 
she writes, from the Alps : " Here I am among the eternal 
snows, clouds, rocks, monks , and dogs of St. Bernard." Dur­
ing the pending of the application before the Patent Office, 
we received a number of letters from our fair client, a l l  of 
which bear evidence of the writer's genius and superior busi­
ness qualifications. In the patent records for September 8, 
1868, m ay be found the name of Il:milie J. Meriman, paten­
tee of an improved corset. It is to this lady thllt Father 
Hyacinthe, the eloquent and gifted Frenchman and Catholic 
clergy man, was manied the other Jay in London. The new 
wife of the reverend father is  very beautiful, and is  gifted 
with rare talents. 

This marriage will not, we presume, be promotive of a re­
conciliation between Father Hyacinthe and his former reli­
gious order, and we therefore indulge the hope that it may 
influen ce him to seek in this, th e native land of his bride, a 
new and happy home. lIe would be cordially welcomfd h ere, 
and as a citizen of the United States would enjoy the most 
extensive opportunities for usefu1ness. 

_ · aII _ 
PATE N T  OFFICE ITEMS. 

The Uommi�sioner of Patents has granted an extension of 
the patent of Theodore Heermane, of Illinois, for coffee roast­
er, and of Harlow H. Thayer, of Boston , Mass., for j ournal 
boxes, and has refused an extension to Clayton Lippincott, 
administrator of Sherburne C. Blodgett, deceased,  of New 
Jersey, for sewing machine. 

Lewis W. Haupt, C. E . ,  A ssistant Examiner in the class of 
Civil Engineerin g and Architecture, has resigned his position 
to accept the chair of As�istant Pl0iessor of Civil and Me­
chanical Engineering and Mathematics at the University of 
Pennsy Ivania. 

The receipts of the Patent Office during the month or 
August last were $57,217.75. 

[SEPTEM1lER 28, 1 872. 
THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE. 

BITUMINOUS COAL AND IRON MANUFACTURE. 

Professor E. B. Andrews, State Geologist of Ohio, read be­
fore the Association, at its recent meeting at Dubuque, an in­
tere�ting paper en coal. He states that, so far as his observ­
ation extends, a coal seam has never been accumulated on 
high grounds, or ground above water level ; and such forma­
tions could not take place, because it would be impracticable 
to establish the conditions of accumulation on the side of a 
hill. Hence it is impossible in the nature of things that two 
distinct seams of coal could ever coalesce, since their subsi­
dences must take place in parallel lin€s. To suppose otber­
wij>e would involve a very uneqllal subsidence over very lim­
ited area, amounting, indeed, to a convulsion of Nature 
which is almost incredible. For example, Professor Andrew� 
has yet to see two seams of coal 50 to 100 feet apart in one 
-place come together iu another within a distance of a mile or 
a few miles so as to make one seam, though the contrary has 
often been asserted by other explorers. The apparent excep­
tion to this is in cases where a EmaIl local basin of coal has 
been formed and subsequently filled in with clay sediments, 
and after that a new coal seam has been established, like a 
lid to the basin, and continuous with its edges. 

Referring to the solidification of coal, wh;ch is generally 
considered an exceedingly slow process, Profes�or Andrews 
states that i t  is  comparatively rapid. Thus i t  appears that 
where a gully has been torn out of a coal seam by a rapid 
current of water, the small boulders, washed by it over the 
covering stratum of sand a few feet above, are complete coal, 
having an angular fracture, some being still sharp on the 
edges and some being slightly water worn. These boulders 
in turn have again been covered by subsequent depositions 
and are found at considerable depths ,  near the base of the 
C08,1 measures. 

There are three leading varieties of bituminous coal ; the 
ordinary resinous or caking coal, the splint, and the cannel 
coal. 'rhese pass into each other by almost imperceptible 
gradations. The resinous coal seems to be the normal condi­
tion which the buried vegetation first assumes, and splint and 
cannel are modified forms, the cannel coal having lost all 
trace of structure, and containing no organized forms except 
stigmaria, which are very abundant. The ash of coals is the 
original inorganic matter of vegetatbn, often increased by 
sedimentary matter in the marsh during the formation of the 
coal. The lowest percentage of ash observed by Professor 
Andrews in Ohio coals is 0'77 per cent. Sulphur is found in 
all coals, being a part of the original organic compounds, 
now combined in part with iron, as iron pyrites-sulphuret of 
i ron,-though not :'llecessarily so combined, as Professor 
Wormley has abundantly shown in his chemical examination 
of the Ohio survey. Sometimes the sull>hur is so exclusive­
ly combined .with the more bituminollS element of the coal as 
to pass off entirely wioth the gases in the operation of coking 
leaving the coke almost as pure as charcoal. Coals of thi� 
kind are specially adapted to the blast furnace, the sulph ur 
passing off in the top of the stack without detrimeut to the 
iron. Coal for the blast furnace. if used in the raw state, 
must be a dry burning coal, so as not to expand in coking 
and thus choke the furnace. The coke of the dry burning 
coals has a tendency to be less firm than that made from the 
more bituminoub or coking varieties, and consequently will 
not EO well sustain in the blast furnace the weight of the su­
perincumbent materials of the charge. The coke made from 
the softer coals, like the Newcastle of England and the Con­
nell sville of Pennsylvania, has a hard, cinder-lika formation, 
enabling it to bear the burden of furnaces of great hight, 
those of England sometim es exceeding 100 feEt. As a prac­
tical matter, it is absolutely necessary that iron masters 
should adapt their furnaces to the peculiar physical proper­
ties of the coke produced by the coals they are using. A 
high furnace with a weak, tender fuel must necessarily meet 
with disastrous rGsulis, unless, by simple mechanical contriv­
ances, the vertical pressure of the burden can be reJieved 
and the coke at the bottom of the furnace allowed to rest 
lightly and not under heavy weight ; thus securing the most 
intense and perfect combination of the carbon at the base of 
the furnace. Such contrivances are by no means impractica­
ble. 

Tl'JMPEItATURE OF THE POLAR REGIONS. 

Professor Wheildon, of Concord ,  Mass., advan�es, in oppo­
sition to what is known as the Gulf Stream theory, an atmo­
spheric theory to account for ameliorations of climate and 
an open sea in the polar regions. The accounts of arctic 
voya.ges, it is �tated, show sudden rises of temperature when 
nothing but an unlimited extent of ice is near. These 
changes, it i s  considered, could not have been consequences 
of proximity of open water, which, at best, would be of Z[)O  
temperature. The theory of Professor Wheildon is that 
open water, melting ice, rain after snow, and other phenome­
na of the sort in aIctic regions, are not caused by wind s 
warmed by an open sea, but by a circulation of air in which 
warm wind s descend from upper atmospheres ; being a circu­
lation by which winds heated at the equator reach the poles. 

INSECTS SHAPED TO THE NEEDS OF FLOWERS. 

The flowers of the Yucca plant are peculiarly constructed 
so that it is impos. ible for the pollen to reach the stigma, it 
be;ng glutinous and. expelled frem the anthers before the 
blossoms open. It has been thereion! the opinion that the 
plants must needs rely on some artificial agency for fHtiliza 
tion . Professor C. V. Riley, of St.: Louis, has lately di�covered 
that the work is cone  by a small white moth which he calls 
pronuba Yucca8ella, and which forms the type of a new 
g!mus. It is lIlOst anomalcus from the fact that the femaly 
only has the basal joint of the maxillary palpus wonderfully 
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modified into a long prehensile spined tentacle. With this 
tentacle she collects the pollen and thru�ts it into the stigma­
tic tuoe, and after having thus fertilized the flowers she con­
signs a few eggs to the young fruit, the seeds of which her 

larvre feed upon. The Yucca is the only entomophilous 
plan', known which absolutely depends for fertilization on a 
single species of insect, and that insect is remarkably modi­
fi€ d  for the purpose. 'rhe plant and its fructifier are insepar­
able under natural conditions, and the latter occurs through­
out the native home of the former. Iu the more northern 
portions of the United States, and in E urope, where our Yuc­
cas have been introduced and are cultivat ed for thf ir showy 
blog�oms, the insect does not exis t, and conseqently the Yuc­
cas never produce seed there. The larva of the pronuba eats 
through the Yucca capsule in which it fed, enters the ground 
and hibernates there in an oval silken cocoon. In this stage 
the insect m ay easily be sent by mail from one part of the 
world to another, and our transatlantic florists may, by intro­
ducing it, soun have the eatisfaction of seeing their American 
Yuccas produce seed without any personal effort on their part. 

JEWELS IN TIlE UNITED STATES. 

It is statea that the chief discoveries of rubies and sap­
phires in this country have been made in Macon and Chero · 
kee counties, North Carolina, where the mining of corundum 
is carried on to a great extent. A ruby has been found of 
the weight of a pound.  A crystal of ruby and sapphire cor­
undum, weighing 315 pounds, has been s'lld for $350. These 
specimens are all found in beds of chrysolite which extend 
into Georgia, a distance of 100 miles ; that is, corundum is 
foand only in chrysolite. Professor Carr has recently seen 
one of these crystals which had partially become tourmaline 
-at least one half of it having become metamorphosed roto 
that stone. / 

Professor I. Lawrence Smith, of Louisville, Ky .. having 
m ade the subject a specialty, declares his belief that the so­
called diamond s discovered jn this country were not dia­
mond s, but that -tl�ey are colorless sapphires which, if prop 
erly cut, are n early if not quite as brilliant. They will 
scratch every other mineral , except the diamond it self. 

This is doubtless the whole fact in relation to the mooted 
diamond discoveries of Arizona , as the telegram, recently 
pu1:lished in the daily papers, regarding the buy ing of rough 
diamonds in London by American purchasers is, in aU proba­
bili ty, a mere sensational supposition. 

ANOTHER LADY SCIENTIST. 

Place aux dames! Mise J. Swain, in the late convention at 
D ubuque. read an excellent paper on " Why we differ, or the 
Jaw of variety," treating her subject with remarkable taste 
and ability. The fair philosopher discussed the material as· 
pect of humanity, how each individual consisted of  a little 
more or le83 hydrogen , oxygen, nitrogen, carbon, sodium, suI· 
phur, and phosphorus respectively, and jud ged that d iffer­
e nces in the proportion of these ingredients, if carefully as'! 
certained, might lead to a knowledge of th e law of variety in 
indi vid uals. 

CURIOSITIES OF VIBRATION. 

Professor Lovering, on vibration, mentions the following 
curious instances : When the first  suspemion bridge was 
building in England, !1 fiddler offered to fiddle it away. Strik­
ing one note after another, he eventually hit its vibrating 
note, or fundamental tone, and threw it into such extraordi­
nary vibrations that the bridge builders had to beg him to 
de�i st. Only recently a brid ge went down under the tread of 
infantry in France w ho had not broken step, and 300 were 
drowned. An experiment is often referred to of  a tumbler 
or a small glass vessel being broken by the frequent repeti­
tion of some particular note by the human voice. It is said, 
and may be true, that certain German tavern keepers increase 
their custom by the occasional performance of this feat. In 
the Talmnd there is a curious question raised as to what 
would be the d amages if a domestic vessel were broken by 
a noise made by an animal, such aB a l)arking dog. 

- .-. -
[Special Correspondence 01 the S( lentific American. ] 

LET TER FROM PROFESSOR It. H. THU RSTON. 

The machinery used in coppor mining .-Ilomeward journey­
ing jrom the LctTce Superior region.-Tlw new city oj Chi­
caJo.-Genel'al character oj the new buildin[J8.-1'1le 
icater machincl'y.-The North Chicago Rolling MiIls.­
Hanujact?tl'e oj Be8semel' 8teel.-Description oj the pro­
ee8s. 

NIAGARA FALLS, August, 1872. 
In presence of this moat sublime of an earthly scenes, one 

feel s very little like writing of snch vulgar concerns as those 
which must form the subj E c t  of this letter ; but as we fOllnd, 
in copies of the SCIENTIFIC AMERICAN that we obtainEd in 
the little mining towns recently visited , the commencement 
of the series,  i t  Will probably be expected that others follow 
uninterruptedly. 

heavy loads are raised through vertical shafts. The rope is 
led through a series of heavy blocks, or over a set of larger 
pulleys, to the engine house, where it is wound upon a drum 
of from thirty to forty-eight inches in diameter. In one 
case, wh ere a one and a heJf inch rope was used , tho drum 
was eight feet in diameter. A s mall quick-running engine 
is ganerally used to drive the drum when hoisting, and a 
brake controls the latter when the engine is thro wn out of 
gear and the bucket is lo wered. 'fhe strap brake is used 
with the best winding machinery, and the compression is 
effected by a right and left hand ed screw, whose connection 
with the strap is made by means of nuts secured to the 
strap ends. 

At the Jackson mine, near Negaunee, the compression is 
obtained by a very neat and immensely powerful combina­
tion of leverl! and screw, de�igned by Captain Merry, the su­
perintendent of the mine. At this place, the winding appa­
ratus was driven very satisfactorily by a 40 horse power 
Root engine and boiler, built in New York. 

At the Champien iron mine, the winding machinery is well 
made and highly finished. It does excelJeiit work, and is 
considered by many to be the finest in--rhat section. It was 
built in Detroit, and I very much regret that the name of 
the firm of whom it was purchased has escaped from my 
memoranda. I t.hink, however, i t  is from the Michigan Iron 
Works of Messrs. Hodge & Christie. At a number of places 
we fou nd the very neat and effective stone breaker of Messrs. 
Blake, of New Haven, an admirable machine. 

HOMEWARD JOURNEYING. 

From Negaunee we came by rail to Escanaba, thence by 
steamer through Green Bay to Menominee, and. there taking 
the !rain again, reached Chicago in j ust twenty-four h ours 
from Negauneo. 

NEW CHICAGO. 

We remained at Chicago long enough to inspect the 
burned district with some care, to visit the water works, and 
to spend a half day with Mr. Forsythe, the superintendent of 
the Be. semer plant of the North Chicago Rolling Mills. 

The remrrection of Chicago after the great calamity is 
something marvelous. Rebuilding commenced before the 
fire was extinguished , and has gone on unceasingly since. 
The results of such wonderful euttHprise and energy are now 
seen in the rebuilding of perhaps one half of t.he business 
portion of the SouLh side. The new buildings are generally 
substantial, neat, anil conveni.ent, and many are n oble struc­
tures, uniting, in an unusual degree ,  architectural beauty 
with strength and excellence of workmanship. The new 
Chicago will be far superior to the old Chicago which it re­
places, and ul timatelJ it may be that the great fire will be 
considered , upon the whole, as having been a benefit to the 
city, notwithstanding the terrible suffering that came upon 
the citizens of this portion of Chicago as its consequence. 

TIlE CHICAGO WATER }fACIlINERY. 

The pumping machinery of the Chicago water works is 
located directly in the midst of the burned district, but for· 
tunately remains uninjured. Four large steam engines are 
at work supplying the city with water, which is drawn from 
the lake through a tunnel extending far out into the lake, 
and which is of itself a noticeable piece of engineering. Be­
sides the four pumpin g  engine s actually in use, two new en­
gines of great power are in process of erection, and another 
tunnel is proposed. The new engines wefe built by the Fort 
Pitt FoundfrY, and are very eimilar to those of the St. Louis 
water works. We noticed here the Winter cut off on the old 
engines, the only application of that device to pumpin'g en­
gines that has came under our observation. The new en­
gines have a modified Sickles cut off, and the bucket and 
plunger pump. They are fiRe looking machines, and should 
do good work. 

CHICAGO ROLLING }fILLS AND IRON WORKS. 

The No:rth Chicago Rolling Mills are situated in the su­
burbs of Chicago, and are extensive works. By the courtesy 
of Mr. Potter, the president, and the kind attention of Mr. 
Forsythe. we were enabled to make a very thorough inspec­
tion of the plant. 

There are two large blast furnaces running here, smelting 
a variety of ores and making Bessemer pig metal. These 
furnaces are 1 7  fe et in diameter and 66 feet high ; the blast, 
at a pressure of 3i- pounds per Equare inch, is heated to a 

. temperature of, probably, 8000 Fah. before entering the 
t weers ; the fuel is a mixture of coal and coke. The product 
amounts to about 600 tuns per week. In the rolling mills 
about 45,000 tuna of iron rails are made per year-enough to 
lay nearly 500 miles of track. There is nothing peculiar in 
the proce�ses i ,\ use here. 

BESSE�ER STEEL WORKS AND PROOESS. 

The Bessemer steel plant consi sts of two fi ve tun convert. 
ers and their accessories, and is plac?d in a b uilding by it­
self. Here sele cted pig iron, from Lake Superior ores prin­
cipally, is melted in cllpola furnaces, and thence flows, at 

COPPER MINING }fACHINERY. the proper time, in a glowing stream into the converter, the 
When writing from NegllUnee, I had intend ed,  had space vessel in which its converllion into steel takes place. Air is 

permitted, to' describe the machinery in use in the mining re- then forced , by powerful blowing engines, into the bottom 
gion s visited .  o f  the vessel, and risep, i n  hundred s of minute streams of 

There is usually but little machinery about a mine, what- bubbles, through the liquid metal, burning out its carbon 
ever its character or location. The ore is raised through ver- and silicon, leaving it almost pure iron, and at so elevated a 
tical shafts in iron buckets, and through inclined shafts in ' temperature that it is more fluid than at firs ;. An alloy of 
8kif'�, as the miners call them, peculiarly shaped wagons iron and manganese , rich in carbon, is next added, and in 
having sm al l wheel.s whi ch run upon a tramway hid upon such quant.it.y that the amount of carbon entering the mass 
the lower side of tho shaft. The skips a�e also made of is j ust �ufficient to convert it  into the desired quality of 
iro n .  The hohticg rope is usually of iron wire of from stee]. The manganese assistS-by neutralizing the deleterious 
s:ven eighth s to one and a h alf inches d iameter, according to effect of any sulphur that may be present, and by preventing 
CHcum stancfS, the smaller Bize being 6ufficient for inclined ebullition of the metal when poured into the mold s.  The 
shafts and light loads,  and the larger being l"€quired. whore process is one of the most beautiful applications of scientific 
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principles to useful purposes that has ever b e en made.  The 
operation presents to the spectator one of the most imposing 
sights that can be witnessed in any branch of manufactur­
ing industry, and the ingenuity displayed in every detail of 
engineering connected with it is no less remarkable. This 
most interesting and immensely important branch of modern 
industry is patented by, and owes its successful introducLion 
very greatly to, a mose persistent and ingenious British in­
ventor, Henry Besse mer ; but, as might be anticipated, Amer­
i can enterprise and inventive talent have done much towards 
increasing the reliability and effectiveness of the process. 
An American, Kelly, was working upon the problem con­
temporaneously with Bassemer, and met with some success 
even in advance of him, and the effi ;iency of the apparatus 
is lltrgely dlle to our fellow countryman, A. L. Holley, who 
has brought up the number of charges worked off per d ay by 
a pair of c)nverters to, in some cases, as many as there are 
hours in the day. Some of the transatlantic Bessemer steel 
works are producing, even no w, but eight or ten charges per 
day. R. H. T. 

- .�. -
The Great Suspension Bridge b e t ween New York 

and Brooklyn . 

Work on the East River bridge is progressing rapidly. 
The caisson on the New York side is now completed, and the 
superstructure or tower has reached the hight of twenty­
four feet above high water, eight hundred cubic yards of 
masonry bein g laid every week. There are about fifty men 
employed on the structure, and they are under the personal 
supervision of  four engineers, headed by Colonel Roebling. 
Mr. Martin, one of his assistants, has the present control of 
the work. E verything possible is done by steam. The stone 
comes from Maine, and is stored at Red Hook, Long Is­
land immediately opposite Governor's Island. A scow plies be­
tween the structure and the island every day. From the 
scow, the stone is lifted by steam to the dock, where, at a cer · 
tain point, t wo tracks c )me together. The stone is placed on 
two cars and conveyed to the structure, to the top of whi ch 
it is raised and placed in Its p roper position by means of 
steam derricks. Then the spaces are filled up with concrete 
composed of cement, sand, and gravel. E ven this is mixed 
by machinery. A revolving shaft is used to perform th is 
operation, which is found to be much more thorough and 
economical than it could possibly b 3  i f  done by hand. After 
this structure is completed, the next step will probably be the 
building of anchorages on the New York and Brooklyn sides. 
These will eacll. be 800 feet inland from the towers, the New 
York one at the corner of Water and Dover r treets, and the 
Brooklyn anchorage at thij corner of James and Merceiu 
streets. 

. .. .. 
The Allleriean Institute F air. 

It seems to be an impossibility for the managers of any ex­
hibition to get into proper order before the opening day, and 
the managers of the American Institute are always more Of 
less behind-hand with their arrangements. The machinery 
is still in a very incomplete condition, and any attempt to 
give the public an idea of the merits of the sho w would be 
lost labor. As the building in which the fair is held is no w 
the property of the Institute, and the managers have had ]508-
session of it for some months past, there is no excuse for the 
want of punctuality. 

As soon as the display is sufficiently complete to allow of 
j udgment being passed upon the exhibition, we shall give 
our usual full account of such improvements and new appli­
ances as it contains. 

_ . _. -
A Singular Expl osion . 

Workmen were lately employed to clean out the grease 
and paint from the imide of the s team cylinder of one of the 
large ferry boats of the New Jersey Central Rail way Compa­
ny, opposite this city. For tbis purpose th e piston had been 
duly removed �nd three men went down into the cylinder, 
which is 11  feet deep and GO inches in diameter, taking with 
them a pail of benzine, which liquid they used in softening 
the grease. Suddenly a small snake like streak of flame started 
from under the hands of the man nearest the benziue pail, 
and the next instant an explosion occurred, and scattered the 
burning fluid over the persons of the men. 

Martin S weeney was terribly burnt about the face and neck, 
and was taken to the hospital. Cb.arles Maloy and John 
Hays were also severely burned on the face, neck, and a rms . 

_ ._ . -
FRO}f the offi cial testimony given by the chief engineer o f  

the steamer Metie, it  app�ars that the recent foundering of 
that unfortunate vessel in Long Island Sound was due-to  the 
flimsy construction of the partitions in the hull of the ves ­
sel. The ship had fOllr separate compartments. B y  a col­
lision with a schooner, a l eak into one of the compartments 
was made, and the rising of the water therein broke through 
the adjoining partition and filled the vessel. Had the par;,i­
tion been of proper strength, the stell.mer would have floated . 

. . - . -
GEORGE P. ROWELT, & CO , advertising agents, received 

twenty- seven thousand dollars in advance yesterday, for in­
serting a four line advert'isement one year in all American 
wef'klies. The advertisers are Gao. Stinson & Co., fine art 
publishers, Portland, Maine. 

----------..... � .. ----------
THE fair of the Maryland Institute for the Promotion of 

the Mechanic Arts will open on 0 3tober 1,  and continue till 
October 31 .  

_ ,�. -
BRIGADIER-GENERAL fjYLVAN GS THAYER, of the United 

States Corra of Military E ngineers, died Sept. 7 th, at Br.1in.  

tree, Mass" aged 67. l!e had beell fifty years in, the public 
service. 
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Facts tor the Ladies.-Mrs. R. Gunning, N ew York, has earned with New Pat. Perforated Metallic Graining Tools, do first class 

her Wheeler & Wilson Lock·Stltch Machine $2,300 In two years. See the work, in less than half the usual time and makes every man a first class new lmprovoments and Woods' Lock-Stitch Ripper. Grainer. Address J. J. Callow, Cleveland, Ohio . 

ON TRIAL : ! !  The new INDEPENDENT $2.00 monthly, " THE SOIENCE OF l! ur Hydraulic Jacks and Presses, New or Second Hand, send 
HEALTH," sent three months for 25c . ! by S. R. WELLS, 389 Broadway, N. Y. for Circular to E. Lyon. 470 Grand Street, New York. 

The Charge for Insertion und,r thi8 head is One Dollar a Line. If the Notices 
exceed Four Lines. One Dollar and a Halfper Line will be charged.1 

The paper that meets the eye of mlUlufacturers throughou\ 
tue United States-Boston Bulletin. !' 00 a year. Advertisements 17c. a line. 

A Machinist and Engineer, with best of references, is about 
to visit England and Scotland, and would execute any business entrusted 
to his care promptly and faithfully. Address Engineer, Station A, Bos­
ton, Mass . 

Wanted-The N ew York Steam Engine Co., Man ufacturers of 
Machiui"'ts' and Railway Tools, can give steady empleyment to a number 
of good machinists used to tool work. At their Shop In PassaiC, N. J . ,  11 
miles from New York. on Erie Railway. 

A'new and desirable article for agents. 200 per cent profit. 
Sample 25e. post paid. Wendell &; FranciS. 436 Walnut St. ,Phlladelphia,Pa. 

Gauge and Milling Lathe combined, $30.00. Wm. Scott, 
Binghamton, N. Y. 

Pleasant Rooms, with Power to let  at  low prices, in a village 
of l2,OOO lnhabltants. Address Lock Box 129, Woonsocket, R. 1. 

Whitcher's Pat. Rotary Engine is the simplest, cheapest. On 
exhib'n at P.Fields & 80n,North Point Foundry & Mac .W'ks,Jer.Clt. ,N. J. 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market. Address E. H. Ashcroft, Sudbury St .•  Boston, M.ss . 

See adv. for $300,000 investment-Manufacture of fire arms. 

Engineering and Scientific Books. Catalogues mailed free. 
E. & F .  N. Spon, 446 Broome Street. New York. 

_' 

Steel Measuring Tapes, manufactured and sold by _VJ. H. 
Paine, Greenpoint, N. Y. Send for circular. 

Inventions put into working shape ; experimental and other 
machinery constructed. R. Creuzbaur. 10 to 12. Room 5. 34 Park Row. 
Best references. 

Heydrick's Tral!tion Engine and Steam Plow, capable of as­
cending grades of 1 foot In 3 with perfect ease. The Patent Right for the 
Southern States for sale . Address W.H.H.Heydrlck,Chestnut RIll,Phiia. 

Foundry Facings of extra fine quality manufactured and for 
sale by Herbert &; Co. , Bloomsbury, N. J .  

The Berryman Steam Trap excels all others. The best is  
always the cheapest. Address I. B. Davis & Co . •  Hartford, Conn. 

Steam Boiler and Pipe Covering-Economy, Safety, and Du­
rab1l1ty. Saves from ten to twenty per cent. Chalmers Spence Company 
foot East 9th Street. New YOr!<-1202 N. 2d Street. St. Louis . 

Wanted-Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplalne &; Reeves, 7,60 South 
Broad Street, Philadelphia, Pa. 

Brick and Mortar Elevator and Distributor-Patent for Sale. 
See description In SCI. AMERICAN, July 20, 1872. T. Shanks. Lombard and 
Sharp Streets, Baltimore, Md . 

Diamonds and Carbon turned and shaped for Philosophical 
and Mechanical purposes, also Glazier's Diamonds, manufact�red and re­
set by J. Dickinson, 64 Nassau st. ,New York. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

sndconveying material by Iron cable. W .D.Andrews &; Bro.414 Water Bt . . N. Y • 

Ashcroft's Self-Testing Steam Gauge can be tested without 
removing It from Its position. 

For Machinists' Tools and Supplies of , every description, ad­
dress Kelly, Howell & LudWig, 917 Market Street, Philadelphia" Pa. 

Meat Chopper-The Union Meat Chopper-the Best in the 
country. ]'or Circulars and Price Llsts,address J .Dyer,ElIzabethtown,Pa. 

"'illtamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson. 32 Broadway, N. Y . •  (J)r Box 1809. 

Belting tH is Belting-Best Philadelphia Oak Tanned. C. W .  
Arny, 30\ and 303 Cherry Street, Philadelphia. Pa. 

Peck's Patent Drop Press. For circulars address the Bole 
manufacturers. Milo. Peck &; Co. , New Haven. ct. 

The Berryman Heater and Regulator for Steam Boilers-No. 
one using Steam Boilers can all'ord to be without them. I. B. Davis &; Co .  

Steel Castings to pattern, strong and tough. Can be forged 
and tempered. Address Collins &; Co • • 212 Water St. , New York. 

Machinery Paint, all shades. Will dry with a fine gloss as 
soon as put on. ,1 to $1. 50 per gal . New York City 011 CJmpany, Sole 
Ag-ents, 116 Malden Lane. 

T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 
Walrus Leather for Polishing Steel, Brass, and Plated Ware . 

Greene, Tweed & Co. , 18 Park Place, New York. 
Brown's Pipe Tongs-Manufactured exclusively by Ash-

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Old Furniture Factory for Sale. A. B., care Jones Scale 

Works, Binghamton. N. Y. 

[ We pre8ent herewith a 8erie8 oj inquiries embracing a variety OJ topta8 oj 
greater or less general interest. The questions are 8imple. it i8 true, but we 
prefer to  elicit practical an8Wers trom our readers. 

1.-PITCH OF A PROPELLER.-'Vill you please explain the 
meaning of the term " pItch" used in describing a screw propeUer ?-J . D. E. 

2.-SAPONIFICATION OF LINSEED OIL.-What will cause 
linseed 011 to turn to soap after absorption by a piece 91' woolen goods ?-
J.  D. E. 

3.-REDUCING VALVE.-If I wish to drive my engine with 
a pressure of 50 lbs. on the square inch, the gage on my boiler showing 100 
Ibs. on the Inch, can I do so by using an intermediate boIler and a reducing 
valve? What IS a reducing- valve ?-A. H. 

4.-BRICK BURNING QUERIES.-How shall I remedy a kiln 
of brick In which tbe fires have been allowed to go out during the burning, 
leaving the bricks too soft ? If I take down, soak In water, reset and burn 
over, can anytblng be put In the water to Improve the quality of the brIck ? 
-So 

5.-SAW MILL HANDS.-Please tell me why it is next to 
Impossible to find a man who thoroughly understands the management of 
a circular saw mill ? Such Is the case in this State (Tenn. ) Is it because a 
saw ls h�rder to run than any other tool ?-G. V. V. 

6.-MECHANtCAL DRAWING.-What is required of a young 
man in addition to a tborough knowledge of mechanical drawing, to tlt him 
for a position as draftsman in a first class machine shop ? Is a practical 
education in the prinCiples and construction of machinery, or a course in 
mechanical engineering, essential ?-S. J .  L. 

7.-ATTRAC'fION.-Two leaden �pheres, each one foot in 
diameter, are placed with their centers four feet apart. What is the force 
with which they attract each other ? What Is the force tilat unites two plth 
balls, when floating near each other upon the surface of water ?-A. F. M. 

8.-REVOLUTION OF THE EARTH.-Would the earth's ve­
locity upon Its axis be Increased by moving matter from tile equator to the 
poles ?-A. F. M. 

9.-RAEIIATION OF HEAT.-Does the radiation of heat de­
pend upon aIr, and would heat radiate in a room or vessel from which the 
air was exhausted ? If air be essential in the case of heating a house, 
would not the register supply sutliclent air 1>0 the air chamber and so dis· 
pense with a dralt througil the chamber ? The particular question Is : Can 
I heat a house by a furnace with the air draft closed ?-H. P. 

SPEOlAL NO TE. - ThiB column is de8ignedfor the general interest and in· 
8truction Qf our readers, not for gratuitous replie8 to questions Of a purely business or personal nature. We will publish such inquiries 
however, when paidfor as advertisements at $ 1 ' 00 a line, under the head 
oj " Business and Persongl. " 

ALL r�r'rence to back number8 mU8t be by volume and pane. 

TARNISH ON BBASB.-To A. P.-We have given many direc­
tions for cleaning polished brass . See pages 281, 298, 314, and 329. N vol· 
ume XXV. of the SOIENTIFIC AMERICAN. 

CEMEN TING RUBBER 'fO SHEET IRON.-D. P. W. should try 
either or both of the methods described on page 42 of volume XXV. and 
page 42 of volume XXVI. of the SOIENTIFIC AMERICAN. If he paints bis 
sheet iron with a thick metallic paint, he can fasten his rubber on with 
glue or any cement he chooses. 

POWER OF ENGINE.-By a slip of the pen, there is an error 
in my answer, on page 170, to this query. The horse power, theoretically, 
Is 1 '856, which Is subject to variation as I mentloned .-D. B. , of N. Y. 

ELIMINATION OF MERCURY.-To I. H. M . ,  query 9, page 
138.-Place the tin amalgam In a retort, and distil at a low red heat, con­
ducting- the mercury Into a receiver of water. If the quantity to be oper­
ated upon is small, you may use a hard glass retort.-E. H. H. , of Mass. 

CEMENT FOR MEERSCHAUM.-To E. S. T., query 10, page 
138. -Dissolve carbonate of .magnesla In strong hydrochloric acid t1l1 
saturated. With this solutIOn, make a paste by adding- fresh calcined 
magneSia, and rapidly use the cement so formed for buUding up the frac· 
tured pipe. If a piece Is to be cemented In, moisten each edge with the so­
lution, apply a little of the thin cement, and bring the pieces Inte correct. 
apposition. In an hour or less it will have hardened sUffi.ci'3ntly to clean 
oft·, and the pipe will be quite servlceable.-E . H. H . , ofMaSB. 

DRILLING HOLES IN GLASS.-To W. V. B. , query 1 1 ,  page 
138. -Use chrome steel for drills. and make the points very obtuse ang-Ied . 
Use a slow motion, with firm and moderate pressure. Moisten continu­
ally with a saturated solution of camphor In turpentlne.-E. H. H. , of 

crofG, Sudbury St. , Boston, Mass . Mass. 
American Boiler Powd er CO , Box 797, Pittsburgh, Pa., make BOILING OIL.-To V. L., query 12, page 138.-Steam can be 

the only safe,snre,and cheap remedy for 'Scaly Boilers. ' Orders solicited. 
Windmills : Get the best. A.P.Brown & Co.,61 Park Place,N.Y. 
Boynton's Lightning Saws. The genuine $500 challenge , 

Will cut llve times as fast as aa ax. A 6 foot cross CRt and buck saw, $6. 
E. M. Boynton, 80 Beekman Street. New York. Sole Proprietor. 

Better than the Best-Davis' Patent Recording Steam Gauge . 
Simple and Cheap. New York Steam Gauge Co.;46 Cortlandt St ., N. Y .  

The Berryman Manf. Co. make a specialty of the economy 
and safety In working Steam Boliers . I. B. Davis & Co. , Hartford. Conn . 

For Solid Wrought-iron Beams, etcv see advertisemen'. Ac ­
dress Umon Iron Mills, Pittsburgh. Pa. . tor lithograph. etc. 

For hand fire engines,address Rumsey & Co.,Seneca Falls,N.Y. 
All kinds of Presses and Dies. Bliss & Williams, lIIucceSSOI S 

to Mays &; Blis •• 118 to 122 Plymonth St. , Brooklyn. Send for Oatalogue. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machi)) ­

cry, for sale or rent. See advertisement. Andrew's Patent. Inside page. 
Portable Baths. Address Portable Bath Co" Sag Harbor, N.Y 
Presses,Dies & all can tools. Ferracu te Mch Wks,Bridgeton, N. J. 

Also 2-Spindle axial DrillS, for Castors, Screw and Trunk Pulleys, &c. 
To Ascertain where there will be a demed for new Machin· 

fII'Y, meel111ll101. 0, Ulanufacturers' BUlrpll81 lee Manufacturlns N8WII O' 
United Stales 111 Boston Corninercial Bulletin. Terms '4 00 a year. 

used for the purpose, but to obtain the necessary heat, a very high pres­
sure would be reqUired, and would be attended with no advantage over 
coal where ordmary care Is observed.-E. H. H . ,  of Mass. 

INDIA RUBBER FOR STEAM JOINTS.-To N. L., query 13, 
page 138.-India rubber washers "",posed to the heat of steam pressure at 
four pounds and upwards w1l1 soon hecome hard and brittle, but if the 
joint has Deen carefully made at first, this will not all'ect Its Integrlty.­
E. H. H. , of Mass . 

NITRO-GLYCERIN.-To P. G. S., query 20, page 138.-Take 
nitrate of potash in powder 1 part, sulphuric acid 8� parts. Mix thorough. 
ly. and cool to zero. then pour off the strong fuming n itric acid. draining 
thoroughly the mass of sulphate of potash left behind. To this acid and 
four fifths of a part of glycerin very gradually, taking care to maintain the 
whole at as near zero as possible. In an hour's time add. a considerable 
quantity of water ; tho nitro-glycerin will separate and fall to the bottom. 
Wash it thoroughly with fresh water, and whatever else you do, be care­
ful in all your manipulations with this powerful agent.--E. H. H . •  of 
Mass. 

CEMENT TO RESIST WATER AND ALCOHOL.-To F. S ,  query 
24, page 31 . -You do not say what material Is to be cemented. The peel. 
mg 011' depends on an atlinity between the cement and the object it Is 
placed on, and what will answer in some cases will not in others. -E. H. 
H. ,  of Mass . 

DRILLING HOLES IN GLASS.-To W. V. B., query 11, page 
13S.-Holes can be drilled In glass by the use of turpentine constantly ap. 
pUed to tile drill • ....c. O. 1 .• of Pa. 
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Under this heading we 8hall publish weekly notes oj 80me qf the more promi­
nent /wme and foreign patents. 

PLOW. Charles C. Lewis, Gainesville, Ala. This Inve ntion has for Its 
object to furnish an Improved wooden mold board plow. The upper forked 
end of the standard Is attached to the middle part of the plow beam, and the 
forward branch of the former supports the plow share . The land side Is 
attached by its forward end to the share, to the outer part of which Is fast­
ened a brace, which, passing through thQ lower end of the standard, is 
secured to the land Side. The space at the land side of the plow is closed 
by ametalllc plate . The foot of a soll1 wooden mold board is fitted and 
secured in tbe cavltv of the share, by which It is claimed the device Is ren­
dered light, cheap, and 'TIitable for furrowing or for use In light soil. 

GRAIN CEILING FOR VESSELS .-Constantlll Lazareviteh, New York city.­
When grain is shipped In bulk from one port to another, and especially to 
Europea.n ports, it is necessary to cell the part of the vessel which contains 
such carg-o to protect it from dampness. Such ceiling is required by the 
insurance companies. .Boards are therefore placed between the bottom 
of the vessel and the grain, thus making a second bottom with boards,whlch 
overlap each other In that part of the hold. These boards are firmly nailed 
down to the bottom of the vessel, which renders it impOSSible to remOVQ 
them without splitting, breaking, and ell'ectually destroying them. This 
lumber, conSisting of many thousand feet, 1s consequently sold for fire wood 
after the grain has been discharged. The obj ect in this Invention Is to so 
put In and secure this celllllg that the lumber or boards of which It Is com· 
posed shall not be injured, but may be removed Intact and sold as nerfect 
lumher, thus effecting a very material saving to ship owners, while reducing 
the cost of fre ight. The invention therefore com,iats in securing the ceiling 
with hooks, which do not penetrate or injure the lumber. 

WINDLAss.-Melancton Bryant, Northport,N. Y.-This invention consists 
of the attachment of the pawl lever for turning- the drum of a windlass or 
winch to the ratchet wheel or disk by a kind of yoke or frame, embracing 
both Sides of the wheel, aud confined upon it by sectional annular fianges 
fitting In annular grooves In the disk, and sliding around the disks In said 
grooves, for raising the pawl, but binding therein when the pawl Is forced 
against the teeth, and moving with tbe disk when the latter Is turned. 
Wben the pawl lever has the end of Its short arm pivoted at the axis of the 
drum, It Is capable of being worked much tastsr than the detachable bar 
arrangement, wherein two or more hand bars are placed in radial mortises 
arranged at intervals around the drum. 

MUSIO STAND. -Lew is V .  Brown, Salisbury, N. C.-Thie invention relates 
to an improved music stand whose rack can be extended for large or con­
tracted for smaller sheets of music. The Invention consists In making the 
rack proper on the principle of lazy tongs, of j Ointed rods, and in combin­
Ing it with a bar or plate at the back. whereby It is locked in its expanded 
position . When the stand is not in use it is folded together and can be 

packed into a narrow space. 
FANNING MILL.-James M. Kendall and James Peel , Madelia, Minn .­

This Invention consists of a simple and efficient arrangement of the shak­
ing- shoe and a revolving screen , whereby the grain Is first subj ected to the 
blast in the shoe, and then passed through the screen, which is revolved by 
gearing connected with the fan driving shaft, the said screen being protect­
ed from the blast of the fan by a hood. It also comprises a novel arrange­
ment for shaking the shoe, whereby a horizontal and a vertical mo­
tion are Imparted to the shoe. The shoe Is constructed with perforated 
sides. 

SAND-PAPERING MACHINE. -Orr,a I .  Foster. Salem, N. H.-This Invention 
consfsts of an arrangement of the fan blower for carrying the dust away,the 
fan blades being- applied to a prolongation of the sand paper cylinder or Its 
shaft i ,)stead of to the hood of the machine, as heretofcre. 

CULTIV ATOR.-Totten Poling. Guthrie, Iowa.-This invention relates to 
an improved iron cultivator, which shall be so constructed that it may con­
form to irregularities In the surface of the ground, and may be readily 
adjusted to run deeper or shallower in the ground, as may be desired. 
Suitable appliances enable one oHhe plows to rlse,above or drop below the 
level of the other, thus adapting- the cultivator to work upon an uneven 
surface, and enabling one of the plows to be raised to pass an obstruction 
without disturbing the oiher. This construction aliO forms an arch or rise 
In the connecting- bar so that the cultivator may cultivate both sides of a 
row of plants at the same tI:ne without Injuring or breaking the plants . 
The plow l)eams may be moved farther apart or closer together, as may be 
desired, their rear ends having a free lateral but n o  vertical movement. 
The plowman, while guiding the plows, walks at the Side of the row of 
plants being cultivated. B ars bent downward and curved l earward to rest 
upon the ground serve as drag bars to support the plows away from the 
ground when passing from place to place. 

CARRIAGE WHEEL HUB.-Jesse B .  Bauman, Shepherdstown, Pa.-Thls 
invention relates to an improvement in carriage wheel hllbs, the construc­
tion of which is such that the spokes, tire and felloe Can be readily and easily 
tigbtened by means of movable eoltars, when It Is necessary to taKe the dish 
out of the wheel. 

CA.RRIAGE WHEEL.-Samllel R. Bryant, Waterford, Pa. -This invention 
relates to the mode of locking the spokes by means of grooves and wedges, 
and the mode of fitting the spOKes and pipe box together. To lock together 
the spoke tenons 50 that lateral movement of onc upon the o ther shall be 
prevented, longitudina.l grooves in their contiguous surfaces are formed, 
and to prevent longitudinal movement of the spokes one upon another, 
transverse perforations may be formed to receive locking pins of any suit� 
able material. 

WAGON BRAKlI.-Joseph Pavey and Marshall Martin. Walla Walla, Wash­
Ington Terrltory.-Thls Invention relates to Improvement In a class of 
wagon brokes, wherein the brake bar Is suspended below the reach of the 
wagon. Ihis brake can be used with or withou t the wagon box. by reason 
of the employment of the bar for Buspendlng the brake bar when the box Is 
removed, and the attachment of the supports for the brake levers aD<t to the 
axle. 

ApPARATUS FO.:t DRYING FLOCK OR VELVET PAPER. -Theodore A .  Blan­
chard, New York cl y.-Flock paper atter belngfiocked has heretofore been 
dried by looping or festooning the paper over poles, which were usually 
arranged so that they could be moved closer together or further apart, as 
circumstances required. Thl, mode of drying the paper, though allowing 
the air to c rculate freely about the paper, always permanently creased or 
marked It where It passed over the poles . This Invention conblsts In sup· 
porting the paper in a hO::'izontal or nearly horizontal position during the 
drying operation upon drying frames prepared for the purpose . 

IMPROVED MANUFACTURE OF BITARTRATE OF POTASSA.. -Gustave Bour .. 
g.de, Jersey City, N. J.-The object of this Invention Is to Simplify tbe 
means of prodUCing cream of tartar or bitartrate of potash, so that the same 
may be econQrnical1y manufactured in large qllantities. The apparatus con­
sists of a double j acket steam kettle, made of copper or equivalent material, 
with it. lower part hollow, fur the admission of steam. In the bottom of the 
kettle is a discharge pipe, having- a valve and covered with a 1I1ter. The In­
ventor fills the kettle with water. and,when It Is b01l1ng- by the heat of steam 
admitted Into the j acket, adds a quantity of crude argols. well ground, 
which are left to holl until perfectly dissolved. In order to prevent the 
formation of tartrate of lime, he adds a quantity of diluted sulphuric or mu. 
riatle acid. Bone black Is then poured in and the n:lxtnre left to boll. After 
dissolution, a quantity of prime Americau clay well dissolved In water Is 
added ; after which the preparation is allowed to fiow into crystallizing 
tanks. 

METHOD OF MA.KI�G BLANKS FOR PLf)W ATrACHMENTs.-Orren A . Au­
thony. Mayfield, N. Y.-This .invention consists in a method of making 
a blank for an attachment for plows of a single plate of steel, which Is fitted 
on to the worn out point of a plow and secured by rivets or bolts through 
the share and colter. 

RAILROAD TANK VALvE.-Charles W. Chappell. Watertown, Wis.-This 
invention has for its object to furnish an improved device for operating a 
railroad Iwater tank valve. enabling the valve to be conveniently opened, 
whatever may be the weight of the water pressing upon the valve. This 18' 
ell'ected by means of a lever attached to the valve stem being raised by the 
revolution of an eccentric On the end of a shaft wl;l1ch enters the Eide 01 the 
tank. This ehatt Is rotated trom the outSide by means of a hand wheel. 
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SOROLL SAWING MAOIlINE. -Davld R. Williams. Sr • •  Paris. Ky.-This In· 
ventlon relates to an Improved mode of combining guide rods and a bearing 
plate with a saw cross bead. so that the cross head will not have the friction 
of the bearing plate. except when pressed against It by the work ; and It also 
consists In providing a clamp. which holds the saw. with an adju9table pin 
that wlll aJford a rest thereto when the width i. le.sened by wear or sharp· 
eninll. 

CORN l'LANTlIB .-George G. J. Millar, Lockbourne. Ohio.-Thls l'1.ventlon 
has for Its object to tur!!lsh an Improved corn planter which may be adjnsted 
to plant the row. of hills at any desired dl.tance apart. and to drop any de· 
sired number of keruels to a hill. The dropplug cylinders are so placed as 
to receive the seed from the hoppers and qlscharge It upon the ground, and 
are attached to the outer ends of a rod or shaft wl.!ch Is ·made In parts, 
Blld'ng upon each other. so that its length may be extended or contracted as 
the machine is adju.ted to plant the rows of hills wider apart or closer to· 
gether. By means of .ultable appliances the driver cau operate the drop· 
ping cylinders and drop the saed with his foot or by hand. Tne driver'. seat 
i. adjustably supported from the platform, so that it may be moved hack or 
torward, to enahle the driver to balance the machine with hi. weight, thus 
relieviUll the horse.' necks. Other mechanism allows the planter to be 
ral,ed from the ground for convenience In turning or passing from place to 
place. The machine may be adjusted to plant the seeds at any deSired 
depth in the ground. The covering plates are secured by a single belt. so 
that they may be set back or forward. according to the amc,unt of soll de· 
Sired to be drawn over the seed. Cutters are provided, de.lgned to cut off 
any stalks or other rubbish that may be upon the ground, and which might 
affect the proper operation of the plows .  

F'BNOB.-Wllliam T. W!llle, Independence, Texas.-It I s  economically 
Important to the farmer that the rails compOSing the fence he removes, and 
lor which he substitutes another, should be tully utllized on the spot. 
Hence the inventor purposes setting the posts diagonally acrosS the lence 
alternately, ln OPPOSite directions, which brings the lower or ba.e portions 
of every suecesslve pair of post. much nearer each other tban they would 
otherwise be. Thi. render. it practicable to utilize the .hort rail. for the 
b ottom and longer rails for the top portion of the panel. 

WASH BOILEB.-WIl.on C. Berger, Bethel, Pa.-This Invention consl.ts of 
a .econdary or false bottom. adapted to ftt Inside that of the sheet metal 
_oller snugly, with the legs to hold it about three inches above the perma­
nent bottom. which .aid lalse bottom has three parallel roWS of holes 
through it vertically • •  aid row. being in the direction of its long axi. ; .alid 
over the middle row a long narrow .pace is Inclo.ed by two p%orated 
plates, rising a. high as the top of the boiler. and Joined together at tbe top 
and end •• • o that water heated In the space below the faise bottom will be 
torced up In the said Inclo.ed space, and out through the perforated .Ides 
among the clothes, and down to the heating space again. through the out­
side row of hole. iQ·the false bottom, 'so ... to act upon the plothes very em-
clently. 

. 

KNIFE SHABPENlIB_ -Jonathan Qulpp, Bnffalo, N .  Y.-Thl. invention lur· 
nlshe. convenient mean. for .harpening knives ; and it con.i.,s .Imply in an 
emery roller, supported an a suitable frame, with a j ournal or pivot at each 
end. Stands or ear. are attached to· the bed plate, through whlcb the jonr­
nals of the roIler pass. The roller Is made of wood or ot any snitable mate· 
rial, and is covered with emery or eqnlvalent material, the .ame as emery 
wheels ; or it may be made of a composition of emery or s and and other 
material. The .harpener may be placed upon the dining table. and is 
intended to take the plaee oUhe ordInary steel sharpener. 

BBE HIVE.-Amos R . Moulton. Fall Branch, Tenn.-This invention relates 
to an Improvement In bee hive. which shall be of .uch a con.tructlon as to 
enable every portion of the same to be opened or unfolded with the greate.t 
faCIlity for the purpose of inspection, removal of honey and refnse mat· 
ter, etc. 

CAB COUPLING. -James Broadley, 01 Bradford, Eng.-The mechanlcal ar­
rallgements comprising thl. invention eon.i.t of .. sliding shaft or bar, 
working in suitable bearingS secured to the ends of the carriage or vehicle 
at .. position .omewhat above the u.ual coupling chain arrangement, which 
can be left attached to the carriage or vehlele, and can be made use of 
when two carriages are to be conpled, one of which is not provided with 
the coupllUll arrangement. This sliding shaft or bar has a bolt connected 
thereto . which bolt I. made to work In an orlftce provlde� for,itln tbe sides 
of a socket or gnides secured to the carriage or vebicle. A slotted link is 
also .ecured to the carriage of vebicle, to which it I.  attached by a joint. so 
that it may be lifted up out of the way and secured by a catch on the .Uding 
sbatt when a carriage or vehicle unnrovlded with the.e aTranllement. ls to 
coupled In the ordinary way. The coupling slotted link Is. when two car­
riages or vehicles lire brought together for coupling, down in Its ordinary 
po.ition, and Is inserted in the .ockets or guides above mentioned by .Im­
ply bringing the two carriage. or vehicles together, and then the sliding 
shaft can be actuated so a. to couple the carriage. by handling Its end from 
the side of the carriage without going between the carriage •• and the un­
coupling can be effected by II .Imllar though reverse action. If thought de­
siraBle, lever arrangement. might. It I. obvious, be adopted , to enable the 
guard or attendant to work these arrangements without getting down 
from his place. 

SAFETY SWITOH FASTBNING. -WlIlIam B. Sloan and li.dward H. Sweet.er, 
Hamburg, Iowa.-The Invention consists in a railroad .wltch fastening, con­
structed with spring jaws which clamp the annular rece.s of a bolt pa.sed 
therethrough and reqn1re to be separated by a key before the bolt can bc 
removed. 

FOLDING PAIL.-Ran.om Sabin. Benona, Mlch .-Tbls Invention consl.ts 
In a combined water pall or bucket and leed bag. tormed of a waterproof 
ftexible cloth or rubber cylindrical body , and a .beet metal bottom. It I. 
capable ofu.e In drawing water from a well, may be set over a ftame. can 
be folded ftat .0 as to be placed under carriage cu.hlons or otherwise conve­
niently packed away, and is withal very light as well a. strong, durable and 
cheap. 

LATHES FOB TURNING BENT STtoK S . -Thomas Ott, of South Green Town­
ship, Pa . •  a.slgnor to himself and Nathan HOUCk. of same place.-This In· 
ventlon has for its object to produce a .imple apparatn. for tnrning the 
hook. at the ends of umbrella sticks and other bent sticks ; and con.l.ts In an 
annular chu�k c.rrylng a cutter at it. narrow Inner edge, and hollowed at 
the faces to be as thln as po •• ible along the inner edge. An annular chnck 
or block made of wood or metal I. slotted out to receive a knife whose cnt· 
ting edge projects beyond the Inner periphery of the chuck. The knife i. 
preferably slotted, to be adjnstable as Its edge wears. The faces of the an­
nular chuck are hollowed to make it �. tbin as possible In the middle . Be­
ing thin In the middle. the chuck permits the .tick to be held at such vary­
ing angles a. to allow its entire bent portion to be tnrned to unitorm thick· 
ness. 

LAHP HEATER FOB NURSEBY FLAsK .-Seymour Hughes, of Jersey city 
N. J .-This invention relates to a new apparatus for heating the contents of 
nursery fta.k8 and similar ves.el. ; and con.ists In the use of a portable 
water heater containing a lamp, ftues, and a platform for the .upport of tbe 
lIask. The latter can be placed wltnin the heated water to bave its con­
tents gradually and gently warmed without exposing the ftask to Injury or 
wasting heat. The invention al90 consi.t. In providing the ftne 01 the 
water heater with a transparent .ectlon .0 that It may also serve as a 18mp. 
This Is a very neat apd useful invention, one of the small kind adapt�d for 
general use which u.ually prodnce to the patentee quick sales at good 
prOfits. 

HABBow.-Horatio N. Swift, Matteawan, N. Y.-Heretofore the connec­
tion between the sections of the well known ftexlble harrow has been made 
by means of round rln!!'B through the three eyes, which approach each other. 
but it has been fonnd that the section., when connected by a ring In thl. 
manner, were liable to catch and cramp In turning the harrow, and cau.e 
much trouble in releaaing and straightening out the same. To remedy th!s 
dimculty, instead <lfthe round ring, a triangular connectlngUnk i. employed 
composod of a .ingle piece of metal. but with a .eparate ring for each eye, 
By this means the eyes of the sectlan. are separated. so that In turning or 
twisting the harrow will not cramp, bnt as.ume It. natnral po.ltion withont 
aid from the driver. The.e triangular link. are used only for the interior 
connection., the onter pngles of the sections .belng c()nnected by common 
links .nd chaine. 

LAND ROLLEB.-Hal lo way W. Mathews, Frenchtown, N. J .-The l 'i ven 
tlon eonsl.t. In providing a roller frame with four pendent bearlng_, each 
vertically slotted, and all the corresponding part. of said slot. being In 
the .ame horizontal plane, so that the journal! of each end of a roll can 
freely play up and down. and so that the weight of frame and driver wt11 .  
when on  a level. be eqnally distributed over the .everal journal • •  but will 
be concentrated upon any clod over which either end of either roll may 
pass . 
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Acid for hardening stone. treating carboniC. D. M .  Sprogle . . . . . . . . . .  180.951 

Alloy or bell metal, H. L. Macker . . . . . . . . . . . . . . . . . . . . . . . .  ;
:

-'" � . . . . . . . . . .  180.814 

Anthracene, manufacture of, Fenner and Versmann . ... . . . . . . . . . . . . . . . . 180.909 
Anger, hollow, G. N. Stearns . . . . . . . . . . . . . . . . . . . . . .  ::: . . . . . . . . . . . . . . . . . . .  180,826 
Barrel •• ,levlce for handling, G. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.931 
Ba.ket. frnlt, O. A. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.937 

Bed bottom,A. W. Ob'ermailll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.858 
Bed bottom. spring, S. M. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.788 
Bedstead, bureau, W. F .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,789 

Beehive, Mulkey and Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,938 

Beehive. W. T. Mo.sber . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.932 
Bell call, W. H . Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.818 
Belt shifter, T. P_ Rodgers . . . . .  . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . . .  . . .  . . . . . .  . . .  180,870 
Belts, fastening for. J. C. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.816 
Berth. shlp· •• ,I. A. Chomel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.792 
BlIIiard cne cutter, F. R. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.912 
Blacking. packing shoe. C. Herold . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  180,917 
Boller, cnlillary. I. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lso,921 
Boller, waSh, L. H. Suits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.828 
Boller, w •• h. J. C. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.830 
Boilers. low water regi.ter for .team. W. S. Belt . . . . . . . . . . . . . . . . . . . . . .  180.786 
Bolt cutter, W. F. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.880 
Bolt tor sashe •• etc. , U. Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180.902 
Boot and shoe heel, J. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,805 
Boot and shoe sole, S .  J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.947 
Boot lind .hoe cleaning maChine. Terheun and Ackerman . . . . . . . . . . . .  180.829 

Bridge. C. W. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,959 
BridIe, safety, B. R. Du Val . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.794 
Bru.h and mop holder, O'Brian and Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.859 
Camera. photographic, M. Flammang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.880 
Car coupling. Musgrove and Sharp . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.934 
Carriage seat fasten er, L. D. Belnap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,785 
Chair, J. Defoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.900 
Chest. ftonr and meal, E. M. Collis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,898 
Chlll plate and ftask, Long and Mmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.926 
Churn. W. E. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.836 
Cloth cutting macblne, Fenno and Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  180.910 
Cock. stop, J. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.876 
Collar, horse, P. B .  Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.919 
Collar, hor.e. J. Nack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.935 
Compa •• , O. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.879 
Compound for poll.liIlng and cleaning metals, etc. , J. B. Emerson • • . •  180.907 
Cows from kicking, preventi!!g, T. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,948 
Cream strainer, J. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.862 
(luff, L. H. Foy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,801 
Cultivator, W. R. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.869 
Dental plugger, W. D. Stillman . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  180.954 
Dryer, frnit, Paige and Wllkln.on . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  ; . . . . . . . . . . .  180.861 
Electro-magnet, T .  A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.795 
Electrotype plate ; S . P. Knight. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,044 
Elevator, G. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.824 
Elevator for mortar and brick. Anderson and Wait . . . . . . . . . . . . . . . . . . . .  180.889 
Engine, 10corI\otlve, S. Skillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180.875 
Excavator for railway., F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.807 
Fence, T. D. Robert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130,823 
Fluting machine, W. Weltling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.962 
Fork, pickle. H. Laurence . . . . • • • • • • • • • • • • . . • • . . . • . . • • . . . • . . . . . • • • . • • • • • . •  180,928 
Fountain, G. Finley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,798 
Fruit box, C. W. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.968 
Furnace, hot air, J. R. Gaston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.918 
Furnace, hot air. W. W. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.847 
Fnrnace, roasting and desnlphnrizlng, W. Bu.hnell . . . . . . . . . . . . . . . . . . . .  180.841 
Furnaces. leeding the charge to metallurgiC, G. Edwards . . . . . . . . . . . . . 180.849 
Ga. retort. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.842 
Gas extlngnisher and cut off, antomatic, G. R. Pierce . . . . . . . . . . . . . . . . . 180,940 
Gate. A. H.  Pbllllp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,938 
Gate. M. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.946 
GlIdiUll and ornamenting leather lor .uspenders, etc. , G. W. Walker 180.958 
Grain .courer. smutter, etc. , Hnnt and Ingraham . . . . . . . . . . . . . . . . . . . . . .  180,804 
Hame tug for harne •• , S. A. Summers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,955 
Hammer. drop, N. C. Stile . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.877 

' Harnes. clamp, Porter and Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l00.94� 
Harrow, J. Harri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.9:6 
Harrow, wheel, 1' .  M. BrlntnaIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.839 
Harvester. J. F. Gordon . . . . . _ . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.852 
Harvesters, binder attachment for. C .  C. Price . . . . . . . . . . . . . . . . . . . . . . . . . 180,865 
Heater for curling tong., J. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.911 
Hogs, ringing. H. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.858 
Hor.es, forming the curve in tails of, 1. B. PhlIlips . . . . . . . . . . . . . . . . . . . . . 100,989 
Iron and steel, manufacture of, Bradley and DeCamp . . . . . . . . . . . . . . . . . . 180.787 
Knittlngmacbine, W. H. Ramsdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100,866 
Ladder, folding .tep, M. Mattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.929 
Lamp, I. Llnd.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,924 
Lamp .hade. A . Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.839 
Lock, combination, J. B. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.984 
Locomotive balloon, P. Haenlein . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  180.915 
Log •• machine for turning. E. C. Dicey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.904 
Loom fer weaving pIle fabriCS, W .  Web.ter . . . .  ; . . . . . . . . . . . . . . .  180,960, 180.961 
Ma.ts, ball for. E. C. seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.825 
Ma.ticator. steak, R. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.844 
Mat, metallic, F. G. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,808 
Matches, drying. McC. Yonng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,834 
Medical compound or .alve. J. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.900 
Metal, machine for punching,N. C .  Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.878 
Molding, P. Conve- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l00,tOO 
Morti.lng chisel, Shuler and Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,874 
Movement, mechanical, W. �. Bartram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.784 
Muzzle, dog, C. De QnlIlteldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.848 
OilS, apparatus for containing and mea.uring, E .  F. Wilder . . . . . . . . . .  100,838 
Organ actIon, W. N. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.928 
Organ, reed, D. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,956 
Oven, hot blast, T. Whitwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.885 
Pan, cake, W. C. Butler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,848 
Paper pulp from wood. apparatus for maldng, H. W. lligley . . . . . . . . . .  180.808 
Paper cutting machine, E .  R. and T . W .  Sheridan . • • • • • • • . . . • • • • • • • • • • •  180.878 
Pavement., composition block, for, C. W .  M. Smith . . . . . . . . . . . . . . . . . . . 100,949 
Pavements, compo.ltion block for, J .  C .  Tucker (reiSsue) . . . . . . . . . . . . .  5.048 
Plpp and nozzle, dI.charge, A. Lovle. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  100.927 
Planter, seed, L. C. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,92;) 
Plow, R. R. Fenner . . . . . . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.79'7 
Plow, A. P. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . 180.88� 
Plow, H. H. Swe etland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,88 
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Printing, Inking apparatus for color, I.  L. G .  Rice . . . . . . . . . . . . . . . . . . . . .  100.822 
Pnmp. steam. W. Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,890 
Pump. glass cylinder of, J. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.896 
Pyrometer, E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.894. 180.895 
({ack. feed .  J. L. Rhodeback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,867 
Saddle, harness, G. W. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.906 

Sap bucket bracket, J. J. Pellett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.86 8 
Sash bolder. A. Perron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.864 
Sasb bolder, G. W. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.888 
Saw .et. W. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.936 
'law mill edger. G. Willett . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  __ . . . . . 180,887 
Saw mill •• head block for, G. WlIlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,886 
Sawing machine, E. Q. Bndd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.840 
SawiUll maohine, stove. Gerlach and Knipper . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,802 
Sawing machine • •  tone. G. A. David.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.845 
Scraper. earth. A. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.948 
Scrnbber and .craper. J. A. Little . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.925 
Seat. lII"'lng, Lathrop and Fowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.922 
Sewing machine. Q. Rice (reis.ue) . . . . . . . . . . . . . . . . . . .  . , . . . . . . . . . . . . . . . .  . . 5 ,045 
Sewing macblne., treadle for, I. P. Fi.hburn . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.799 
Sewing machines, attachment for, P. Gro.feld . . . . . . . . . . . . . . . . . . . . . . . . . . 180.914 
Sewiag macblnes, tuck crea.er for, T. B .  BI.hop . . . . . . . . . . . . . . . . . . . . . . . .  180.891 
Shackles, conVict's. P. Rnnqulst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130.872 
Signaling apparatus for railroads. electriC, Jl'. L. Pope . . . . . . . . . . . . . . . . . 180.941 
Silk winding machine, J. W. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.901 
Soda fonntain, E. B. Chamness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.897 
Spark arrester, C. B. Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,927 
Spark arrester and con.umer for locomotives, C. F. Pike . . . . . . . . . . . . . 130.820 
Spinning and twisting. spindle for. E. O.good . . . . . . . . . . . . . . . . . . . . . . . . . .  180,860 
Spinning machines. bobbin holder tor, W. L. Yonngman . . . . . . . . . . . . . . 100.966 
Staple., process 01 making blind. J. Keith . • • • . • • • . . . • . • • • • • • • • • • • • • • • • •  180.8G9 
Staves, machine for jointing, W. C. Pe rkins . . • • • • • . . • . • • • • • • • • • . • • • . • • •  lE0.81 
Stone, manufacture of artlftcial. D. M. Sprogle . . . . . . . . . . . . . . . . . . . . . . . .  130.952 
Stone, manufacture of artlftclal, Sprogle and Pierce . . . . . . . . . . . . . . . . . . .  180.958 
Straw cutter. J. E .  Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130.888 
Straw cutter, F. L. Maynard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.93 
Stump extractor, Miller and Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,857 
Telegraph apparatus, G. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.811 
Telegraph clrcnit., indicator for, G. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 80.818 
Telegraph key, A. G . Davls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,798 
Telegraph printing. H. Van Roevenbergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.881 
Telegraph pole, iron, J. Weis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,884 
Telegraph paper, composition for chemical, G. Little . . . . . . . . . . . . . . . . . 180.81 0 
Telegraph relay and .onnder combined, G. Little . . . . . . . . . . . . . . . . . . . . . . 180.812 
Telegraph, magneto electric dial. Johnson and Whittemore . . . . . . . . . .  180.855 
Thill coupling, J. G. Scbiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SU.94 5  
Tblll coupling, J. O. MaCla.ky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,815 
Tiles, machine {or pre •• IUll reoftng, C. J. Merrill . . . . . . . . . . . . . . . . . . . . . . . 180.856 
Tobacco hanger. F .  G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.806 
Transplanter. C. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.898 
Truss. C. H. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,791 
Valve and cut olf. steam, R. T. P. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.888 
Valve Indicator. check, J. G. BI.ckburn . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 180.888 
Valve, steam governor. C. H. Bnrton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130.790 
Valve, water pre •• ure check. T. Baney . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . . . . . 180.885 
Vehlcles. wheeI tor. H. H. Fetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 80.851 

Ventilator, car, Williamson and BickneIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.965 
Wagon, dumping. D. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.950 
Wagon standard. P. Sweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.881 

Wardrobe and bookcase. F. F. Voight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.957 
Wasblng machlne. A .  Doney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.905 
Wa.hing machine. B. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.848 
Wa.hing machine. J. W. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.821 
Water wheel gates. operating. J. W. HIIl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130,918 
Water pipes. apparatus for venting Bnd draining. H. Engll.h . . . . . . . . . 180,850 
Well tnbe. R. R. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.871 
Well pOint, tube. S. L. Biguall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.897 
Wbeel traction, C. E .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130.892 
Whlmetree, J. M. I.enberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  100,854 
Whlmetrees. trace fa.tener for, J. F. Morley . . . . . . . . . . . . . . . . . . . . . . . . . .  180,811 
Whip, A. Scharff. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .. . . . . . . . . . . . . . .  100.944 
Wire labric, woven. J. M. Farnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,796 

DESIG NS PATENTED. 
6.089. -cu'PAIGN SIlIRT. -A. Blumann ,  New York City. 
6.Q90. -0TTOMAN. -C . J. Conradt, Baltimore. Md. 
6.091 and 6.092. - CABPETS .-A. M .  King, Kiddermln.ter, England. 
6.09S. -SHAWL. -M. Landenberger, Pblladelphia, Pa . 
6.094. -CARPET. -J . Powell. Kiddermlnster. England. 
6.095. -MuFF COVERING, RTO. -R. M. Seldis. New York city. 

TRADE MARKS REGISTERED. 
969 .-SPOOL THREAD . -Clark Thread Company, N ewark, N. J. 
970. -POMATUM.-P. Davl. & Son. Montreal , Canada. 
971.-DRUGS, ETO. -J . Faber. New York city. 
972. -MoLASSE8.-A. Thomson & Company, New Orleans, La. 
973. -SIBUP .-A. Them.on & Company, New Orleans, La. 
974. -MoLASSES. -A. Thom.on & Company, New Orleans, La. 
975 .-FANOY GooDs. -Well & Woodleaf. San Francl.co. Cal .  

acHEDULB O l"  PATBNT FDa : 

g: ::� �X�:�Mark: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  W 
On ftlin/t. eacb app)icatlon fOr a 1'lItent, (leveDteeD years) • • • • • • • •  , • • • • • • • •  , 15 

8� ��e:§ ��
c
����:�r.r��gt.ef::: : : : : '.: : ::::: :::: : : :: : : : : : : : : : : : : : : : : : : : : : :  10 

On appeal.to {)ommlss1ener 01 Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  
O n  application rer Keissne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . , 80 On applicatlen for Extension o[ Patent. ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . , 50 On Ilrantingthe Extension. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . .  50 U,. ftlins: a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . .  ,,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , III 
O. an application lor Design �three and a hWI yean) . . . . . . . . . . . . . . . . . . . . " 110 
On an application tor Desl",n seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
On an application tor Desis:n fourteen vear&) . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 80 

"'" CoIJ1I (If czmm Qf MIll PaI6nI _ tDltlUn 80 11_8 . . . . . . . . . . . . . . . . . . . . f :I 
A sktcA trom 1M model or aralDlnD, rSlaU1lq 10 8UCII porl/oI& Qf a macMne 

118 1M aza'm COfIW8,ff'om . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f 1 
upward, Ina _IV III 1M prjcs � 

7fIc /till � (If a"l1 i>atem i88uedBince Nov. 20, 1881 III wIlieR. t.me 
1M PaI6nI Q1I/C4 COf1If1I6fICSdprj"Ung tA6m . . . . . . . . . . . . . . . . . . . . . . . .  $ 1.�1l 

• O/JICIal 00pIeB 01 DratDIngB Qf MIll palem '88U6d Blnce 1888, w can sur p !1I 
III a f'6aIIOII4ble eoae, 1M prjcs depending UI>Of& 1M amou", c f labor 
If&tJOltI6d and til, number Qf tIUUM. 

ftI" Itlfof'm(IUOtI 118 10 prjcs (If 1If'a1DlnD' If& IlaCIi cau, mall IN IUuI In 
CIddrc8BIng 

m:UNN de (lO •• 

P.teut 8elleltor •• 37 Park Row. li e"" York . 

APPLICATION13 FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, [or the extensioD 

of tbo following Letter. Patent. Hearings upon the respect IVe applications 
are appOinted for the day. hereinafter mentioned ; 
22.185. -PRESEBVATION OF FLESH FOB FOOD. -N . B . Marsh • NOV. 18. 1872 . 
22,l97 .-Hoop SKIRT.-S. Peaberdy. Nov. 18, 1872. 
22.674. -TBuss SPBING. -J. W. Riggs. Jan. 2. 1873. 

ExTENSIONS GRANTED. 
21 .293. -CARPBT SWXEPEB. -H. H. Herrick. 
21.806. -HILLSIDE PLow .-H, S. Akins . 
21,811. -SBOUBING PLANE IBON S TO SToCKs. -L. Bailey. 
21,324. -Bm{ SHADE.�A. G. Davis. 
21.829. -SENDING AND REOEIVING TELRGBAPH MESSAGES. -M. G • .I! armer. 
21 ,S52. -RAILBOAD CAR SEAT. - C .  M. Mann. 
2 l ,867. -STBAW CARRIBR .-F . W. Roblns )n. 
21.8'12. -FARE Box. -J. B. Slawson. 
2U,8!tI. -BBAOELBT.-F. M. Sweet. 
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Practical Hints to lnvontors. 
]\-IUNN & CO., Publishers o f  the SCIENTIFIC AMERICAN 

have devoted the past twenty· five years to the procuring of Letto! s 
Patent in this and foreign countries. More than 50,000 inventors have avaH · 
ed themselves ot their services In procuring patents, and many millions c f 
dollars have accrned to the patenteo$ whose specifications and claims theJ 
have prepared. N o  discrimination against foreigners ; subjects 01 all COUD, 
rlea obtain patents on the same terms as citizens. 

How (Jan I Obtain a Palent ., 

Is the closing Inquiry In nearly every letter, describing Borne Invention 
which comes to this otllee. A po8it!ve answer can only be had by present!n� 
a complete application for a patent to the Commissioner of Patents. AI 
application consists of " Model, Drawings, Petition, Oath, and full Speclfi(;.· 
tiOll. Various otllclal rnles and formalities must also be observed. The 
elIortz of the inventor to do all this business himself are generally wlthou! 
suoces. .  Alter great perplexity and delay, he Is nsually glad to seek the aid 
of persons expetlenced In patent bnslness, and have all the work dene oYer 
again. The best plan Is to solicit proper advice at the beginning. It the 
parties consulted are honorable men, the Inventor may salely confide hi' 
Ideas to them : they will advise whether the Improvement Is probably pat. 
entable, and will give him all the directions needful to protect his rights. 

How (l_ I Be.' Secure My InTention " 

Th!s l' an Inquiry which one Inventor naturally asks another. who has hat 
fOme experience In obtaining patents. His answer generally Is as followr , 
and correct: 

:;on.truct 8 neat model, not over a foot In any dimenSion-smaller If pos. 
sible-and send by express, prepaid, addressed to M UNN & Co., 37 Park Rov , 
Ne w York, together WIth a descriptIOn of its operation and merits. On re­
eelpt thereof, they will examine the Invention carefully, and advise you ,," t( 
Its patentab!l!ty, free of charge. Or, If you have not time, or the means . 1  
hand, t o  construct a model, make a s  good a p e n  and ink sketch o t  the im ­
provement as possible and send by mail. An wer as to the prospect o!- a 
patent Will be received. usually by return of mall. It is sometimes best t( 
eave a s"arch made at the Patent Otllce ; such a meaSure often saves the co' t 
Of an application for a patent. 

« .  

Preliminary Examination. 

In order to have Buell search. maktul1rt d written description at the lilver . 
UOll, ln your ow! words, 'and a pen oil, or pen and inkt sketch. Send tlws( , 
with the fee of $5, by mall, addressed to MUNN & Co., 37 Park Row, snd it 
due tlme you will receive an acknowledgment thereot. followed by a writ· 
ten report In regard to the patentablllty of your Improvement. This spec!a J 
search H! made w1th great care. among the models and p atents at Wushinj; ­
ton, to ascertain whether the Improvement presented is patentable. 

To Milke an Application 1"or a Pa&enC. 

The applicant for a patent should furnish a model of his Invention 11 sus· 
ceptlole 01 one, although sOmetimes it may be dispensed with ; or, it the in · 
ventlon be II chemical production, he must furnish samples of the ingredient! 
of which hi. composition consists. These should be securely packed, the 
inventor's name marked on them, and Bent by express, prepaId. Small mod· 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money Is by a draft, or I'ostal order, on New York, payable to the or· 
der 01 MU:NN & Co. Persons who live in remote parts of the country Call 
usnally purchase drafts trom their merchants on their New York carre.· 
pondents. 

(lave.t •• 
Persons desiring to file a Cllveat CBn have the papers prepared In the short· 

est time, by sending a sketch and description o f  the Invention. The Goven · 
ment iee for a caveat is $10. A p amphlet of advice regarding appl1catioIu: 
for paten�s and caveats Is furnished gratis, on application by mall. Addrer s 
MUN<N & Co., 8'7 Park Row. New York. 

ReilllllUelll. 

Ii. reissue Is granted to the original patentee, hiS heirs, or the assignees ot 
the entire interest, when, by reason of an insuttlclent or defective specifica·  
tion, the original patent 1s Invalid1 provided the error has arisan from inad­
vertence, aCGident, or mistake without any traudulent or deceptive Inten· 
tion. 

A patentee may, at hiS option. have In hiS re!ssue a sep arate patent 1m 
each distinct p art of the invention comprehended in his original applicatiOl S 
by paying the required fee In each case, and complying with the other re< 

qUirements of the law, as In original applications. Address MU:NN & Co , 
9'l Pal'k RoW, for full partionlars. 

Rej ec&ed. (lase •• 
Rejected eases, or defective papers, remodeled lor parties who have mad e 

applications for themselves, or through other agents. Terms modera tr • 
Address MU:NB & Co., stating particulars. 

T:nulemarklll. 

Any person or firm domlcUed In the United States, or any firm or corpon · 
tion residing in any foreign country where similar privileges are extendeo 

to citizens oi the United States, may register their designs and obtain pro' 
taction. This is very important to ma.nufacturers in thIS country, and equal 
ly 80 to foreigners. For full p articulars address MUNlif & Co., 8'7 Park Row 

New York • .  

Foreign deSigners and manUfacturers, who send goods to thiS country, mal 

secure patents here upon their new pa.tterns, and thuE pl6velit others fron: 
labricating or selling tho same goods In this market. 

A patent for a deSign may be granted to any personf whether citizen or 
alien, tor any new and original design for a manufacture, bust, statue. alto­
relievo, or bas roUef ; any new and orlglual design for the printing of woo l .  
en, silk, cotton, o r  other fabrIcs ; a.ny new and 9riginal impreSSIOn, orna­
ment, pattern, prInt, or picture, to be printed, pa1nt�, cast, or otherwls( 
placed on or worked Into IIny article at manufactUl� 

Design patents are eQnally as Important to Citizens as to forelRUera. For 
lull particulars send for pamphlet to MUNN & Co .• 37 Park Row. New York. 

European P.,e ntili. 

Mmm &I co. have SOlicited a larger number 0/ European Patents than 

any other agency. They have agents located at Loudon, PariS, Brnssel, , 
Berlin, ami other chief cities. A p amphlet, pertaining to foreign patent, 
and the cost of procurifig patents in all cou.ntries, sent free. 

MUlrn & Co. wlll be happy to see Inventors In person, at their otlles, or to 
advise them bYletter. In all cases, they may expect an 'umeB! opinion. Fer 
such consultations opinions and allvicr3i no charge i8 made. Write plain , 
do not use penCil, nor pale Ink : be brlel. 

All business committed to our care, and all oonsultatlons, are kept secret 
and 8Wlctlll collfldentiaZ. 

In ail matters pertaining to patents, such as conducting Interferences 
procurlug extensions, dr&wlng aSSignments, examinations Into the valldit} 

ot patents, etc., specIal CBre and atteutlon Is giVen. For Information, and fCl 
pamphlets of Instruction and advice. 

Address 
M UriN k (JO., 

P UBLISHERS SCIENTIFIC AMERICAN, 

IT Park Row, N* ... . "1':11:. 
OFFICE IN WASHINGTON-Corner F and 1'th streets, oppO Site 

Patent Otllce. 

NEW PATENT LAW IN CANADA. 

By the terms or the new patent law of Canada (taking effect September 1st , 
1�72) patents are to be granted In C anada to American citizens on the mos t 

favorable terms. 
The patent may be taken out either for five years (government fee $20) , or 

for ten years (government fee $40) or for fifteen years (government fee $60) . 

The five and ten year patents may be extended to the term ot fifteen years. 

The formalities for extension are simple and not expensive. 
In order to apply f)r a patent In Canada, the applicant must furnish a 

model, specification and duplicate draWings, substautially the same as In 

"applying for an American patent . 

American inventions, even if already p atented in this country, can be pat­

ented In Canada provided the American patent Is not more th an one ye ar 
Old. 

All persons who desire to take out patents In Canada are requested to com · 

munlcate with MUlln &I Co. , 37 Park Row, N. Y. , who will give prompt at· 

tention to the business and furnish p amphlets of Instruction tree. 
Messrs. Munn � Co. , have had t wenty-five years e xperience in the busi. 

ness of obtaining Amerlcau and Foreign Patents for inventors ; they have 

special agencies in nearly all countries where patents are granted. Mod­
erate charges arid prompt attention may alw"ys b e  expected. 

MUNN & CO. 37 Park Row. N. Y. 

[SEPTEMBER 28, 1 872. 
I'OREIGlil PATENTS···A HINT TO PATElilTEES. 

It Is generally much better to apply for foreign patents simultaneoulJl y­
with the application in the United States. If this cannot be conv eniently 
done, as little time as possible should be lost after the p atent i. Issued, a5 
the J aws in some foreign countries all o w  pat.ents to any who first make the 
application, and in this way many inventors are deprived ot valid p atents tor their own inventi0n�. It should also be borne in mind that a p atent i8 
issued in England to the first introducer, withOu.t regard to the rights of the 
real inventor j therefore, it Is important that all applications should be 
entrusted to respone.ible agents in this country, who can as;sure parties that 
their valuable ,inventions will not be misappro priated. The popul ation 01 
Great Britain is 31,000,000 ; ot France, 40,000,000 ; Belgium, 5,000,000 ; Austria 
38,000,000 ; Prussia, 25,000,000 ; German Confederation, 40,000,000 ; C anada 
l,OOO,OOO : and Russia, 70,000,000. Patents may be secured by American citi*  
zens in all 01 these countries. Mechanical Improvemcuts of all kinds are 
alWfiys ln demand In Europe . Thore w1ll never be 3 better time than j,ue 
present to take p atents abroa� We have reliable business conneetioDS 
with the principal capitals of Emope. A large share 01 "U the patents se· cured in foreIgn countries by Americans ar(t obt�tn@<l through our Agency . 

Address 
MUNN & (JO •• 

8 '2'  Park now, N. 1/". 
__ ClrculMS. with ful! Information on forel"" natents. fnrnlshed frec. 
The new patent law in Cauada permits Americans to take patents there 

n favorable terms. 

Value of Extended P atents. 

Did patentees realize the tact that their Inventions are likely to be more 
productive 01 profit duriug the seven years o f  extension thau t!lC li "t 
tun term tor which their patents were granted, we think more W{}uld avrdl 
themselves oj thc extension priyHege. Patents granted prior to 180l may 1;e 
extcuded for seven years, for the benefit of the inventol',or of his heirs In eaee 
of the decease of the former, by dne application to the Patent Oilice� !J.inety 
days betore the ter.:nination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term havIng r 0 
rights under the extension, except bv special agreement. The Government 
fee for an extension is $1001 and it is necessary that good professional service 
be obtained to conduct the bUSiness before the Patent Otllee. Full inform�· 
tlcn as to extensions may be had by addreSSing 

llIU N N  & CO. 3 7  Park R ow, N .  Y. 

Inventions Patented In England by Alllericans. 

[Compiled from the CommiSsioners of Patents' Jo urnal. l 

From August 24 to August 29, 1872, Inclusive. 
BLAST REGULATOR. -C. B. Knowles, J. E. Saunders, NashVille, Tenn . 
FIRE ARM .-J . J. Byers, Delta, N . Y. 
MACHINE FOR CUTTING TEX'rILE MATERI.ALB. -A. 'Varth, Stapleton, N. Y .  

W .  F. Tobbins, N e w  York city . 
MACHINE FOR MAKING SCREW TAPS. -A. and A. E. Goddard, Essex, Conn . 
OXYDIZING ME'rAL s . -T. S.  Harrison (of Phi ladelphia, l->a. ) ,  London, Eng . 
PAINT FOR SHIP£' BOTTOMS. -J. n. Bloodgo od ,  New York city. 
PERAMBULATOR. -J . B. Wightman, Brooklyn , N .  Y. 
PLUGS FOR BOILER TUBES . -R. A. Copel and, New York city. 
PRINTING MAClIINERY. -R. M. Hoe, New York city. 
S ECWING MACHINE . -! .  W. Hoyer, Philadelphia, Pa . 
SEWING lIACHINE. -T. S . Harrison (ofPbiladelphia,P a . ) ,  London , Englan d .  
STEAM AND WATER GAGE.-C. H .  Hall, New York City . 
TYPE SETTING MACHINE. -So D. Sperry, Hartford, Conn. 
VESSELS FOR ACIDS. -C. Morfit (of Baltimore, Md. ) ,  London, England. 
WASHING ORES, ::ETO .-W. Rickard, :Monitor, Cal . 

NEW BOOKS AND PUBLICATIONS. 

'I'HE FLOWER GARDEN. 
A new mag azine , handsomely printed, devote d  to floral matters , has just 

been commenced by C .  L. Allen & Co. , 76 Fulton street, Brooklyn, N. Y. 
Price $1 a year. The first number is before UE!, an d contains a great amount 
of information on flowers, 110ral gardening, and the habits snd tre atment of 
plants, which we have not b e fore seen. The publishers are practical gar­
deners,  and do an extensive busin.ess as seedsme.n j but they devote esp cci<t1 
attention to raising and dealing in bulbs. All the new and best varietie3 of 
gladiolus, lilies, tulips, hyaCinths, crocuses, etc. t are produced by them , and 

information concerning the new varieties of a11 thi� class of fiowers is con* 
tained in the new magazine, which renders it very instructive to a great and 
Increasing number of persons interested in bulb growing. 

FOR SALE-Reynold's New Steam Sash, 
Blind . and Door .Factory in POI t Dep OSit. Machin­

ery new and in com pletG rU1Lni n �  ord e r .  Apply to or 
address I. E. RE YNOLDS, Port DepOSit, JlIary land. 

FOR SALE-A 24 in.Woodworth Planer and 
Matcher , 4 Side ; one 3 Side ; also Moul ding, Mortis­

i ng. Sticking, Tenoning. Resawing, Variety, ElliptiC, 
Swing Saw. Band and Scrol l  SawR. Freneh Band Saw 
fl F��i!yBSel.t,i}fe:jJi)��;ly�ew) .  G . HARVEY & C O. , RATES OF ADVERTISING. 

To Dyers and Textile Mannfactarers. Rack Pall:e • • $1'00 a lin .. , 
Inside Page • • • • • •  1'il cents a line 

or each insertion. 
N O W  O U T , 

THE MANUFACTURER'S REVIEW 
AND INDUSTRIAL REC ORD. 

}=:I" AVING FACILITIES, would like the �.l. manufacture of some s t aple articles. Address 
W . 11. W. , South Athol . blass . 

VQ)'11 mLsk WHY �® ca"ll i'.!e,]r� 
First Class 7 Octave PiS�!lo!J j\"01(' 
:1290 '( We answer--It CD'rj'::,;J 
ness than $300 to make any 3,t�iq 
Piano sold through Age::Jlt:3, a\11 
of whom make 190 per C'Co plt£ll"5.to 
We have DO Agent61 lyo,i;; ship 
direct; 'i:;o families :a'i; !t<'!lc'1;Dl'j' 
prics, $l.nd warrant JFiv6l lTe:S!s}�I� 
Bend for H1ustrated -e1rculaii", 1M. 
which Wi!I cefer to :30i) lBank6i:id'V 
iierchanta, &co (Mme. <(}Jf :wh{;J.� 

ron mfloY kritmv) nili�:i:.g �ur Fhi.l�l1J§ in 40 S!a�eg aTI(l TerrHo1'l6tb_ , _ , 

. U. S, PlanO Co,,, 3(j1tf B i'oa!;iw;'!jfo It.Iew W!,."" 
H.nlJravinll8 may head adverti8ement8 at the Bame rate vel' 

tne, by measurement. as the letter-pre8s. 

To Investors. 
To those who h ave funds to Invest In l a rge or .mall 

amounts, or who wish to increase their income from 
means already inVEsted in other less prOfitable securiM 
ties, we recommen d , after full investigation ,  the Seven­
Thirty Gold Bonds ot the Northern Pacific RaIlroad 
C omp any. B e aring 8even and three-tenths per cent. 
gold interest, (equal now to 8M currency,) and sold at 
par. they yield an income considerably more than one­
third greater than U. S. 5-20's. They are Coupon an d 
t:egistere d ,  the lowest denomination being $100, the 
highest. $lO,Ooo. 

VOL. 5, NO. 1. 
W ith Supplement, cOLt aining Designs , Color S amples, 

and �1;fJ1fliRi�isRE���1frfcoC�P;U�L�;�ERS .  
1 8  Exchange Place, N e w  York. 

SELF PRIMING 
" CIN CINNAT I STAR PUMP " 

For D riven Weils. JOHN H < McGOWAN & CO . ,Cinn . ,O. 

NEW BOILER FOR SALE, 
Tubular, 48 in . diameter, bUIlt by Pitkins Brothers, Hart­
ford, Conn . Has n ever heen set up. Apply to 

OSBORNE & CHEESMAN CO. , Ansonia, Conn. 

WOODWORTH SURFACE PLANERS, 
$125. Planers an d Matcher s , $350 . S. C. HILLS, 

�2 Cuurtlandt Street, New York . 

FOR CASE-HARDE NING. 
Hydl'o - C a:.;bonated none Blac !! ,  containing three tlme8 

the C a.rburIzing Power of tbe sub�tan cE'e ordin arily 
used, produciug uniformly a hard tough caw to the dep t h 
of a half incll, if desired.  8aJ� ples and circul ars sent by 
mail. E. ji'. HOUGH T ON & C O . ,  

1 4 0  S .  Fr ont 8t . ,  PhHad€ lphia, Pa. 

Ne arly on e·th ir d  of the Main Line of the flo ad wlll 
be completed and in operation wHh a l arge bUSiness 
the p , c sent season. AU the prope rty and rights of the 

Company, including a most valuable Land Grant, aver­
aging about �3,OOO acres per mile of road , are pledged 
BS  security for the first mortgage bonds now offered. 

All marketable stocks an d bonds are received in PA. T'ENTK1S o nly mode of disposing of. 
..L • See Patent Right Gazette. exchange at cnrrent prices. Descriptive p amphlets and Ad dr£ s8 C apt. HENRY G ERNER, Pre s .  U . S .  Patent Right maps, showing Route o f  road , Connection8, Tributary ASSOCiation, 94 Chamber s St. , P. O. Box 4544, Ne w York. 

Conntry, & c . ,  w ill be' furnished on application. 
JAY C OOKE & C O . ,  

NEW YORK, PnILADELPIIIA AND WASHI�GT(jN, 
Financial Agent8 N. P. R. R. 

AGENTS.-Headquarters for Agents' Sup. 
pUts .  The l argest Mannf'y of Agents ' Goods in the 

U. S. 'Ve make 100 r riferent fast- sellllJ g arUcl es-lurge!:<t 
commu-sion ever offered :  j ust the goods for State and country fairs. Send st3mp 1"01' Circular. WESTERN 
NOVELTY M ANUF'G CO . •  Cleveland , Ohio . 

AN ACCEPTABLE PARTY IS WANTED 
to invest $300,000 to $500.000 to manufacture a novel 

and unequaled breech- l o a ding fumy and sporting gun. 
Its Clt�E�c�kbiiIlI��i� ���g��fI�t��"{���dork City. 

WOOD AND IRON Working Machinery. . Gage L athep,Cabinct Makers' Machin ery,Shap i n g  
Machines, B a n d  S a w s .  Sbingle and S t a v e  M achinery, 

BLIND SLAT PLANERS, best in use. Cir· ����n�ala'l,h�:�t'p��trt";tlji.sl�� �·:�t"'�;
t
�gfn�s�':i�: 

culars free, C. P.S. WARD WELL,Lake Village,N. H. lllus. C at!. free. T. n. BAILEY & VAIL, Lockport,N .Y. 

Highest Premium awarded by American Inot. Fair, 1871. 

An Indestructible Coating tor Iron, Tin and 

Wood. 

PRINCE'S METALLIC PAINT 
is acknowledged, wherever known, to be the 

PATENT IMPROVED VARIETY MOLDING MACHINERY 
And Adjustable 

CIRCULAR 8 11  W BENCHES. 
For Machines and information. address 

J. P. GROSVENOR. Lowell, Mass 

F K. PHOENIX, Bloomington Nursery,Ill . ; 
• GOO acres j 21st y e a r  j 12 Gl'cen-H ouses,Trces,BlJ},BS , 

HEDGE PLANTS. Nursery Stock : 4 C atalogue s, 20 cts. 

ORIGINAL PATENT AGENCY-Estab. 
1859. Patents S o l d .  S e n d  for our Circular an d List. 

E. H. GIBBS & CO. , 11 W all Street, New York. $425 Upright Engines a nd Tubular Roilel's, 
4 H. P. , w ith all trimmi ngs. Send for Circulars . 

BEST & CHEAPE ST PAINT V.Um.TY IRON WORKS Co. , Cleveland , Ohlo 

In the mnrket. 
N. Y .  CENTRAL & HUDSON RIVER R.R. Co. 

Suppf,'Y DEPART)IENT, Albany, N. Y. , Oct. 25, 1871. 
" Messrs. Prj nce & B ass, 96 Cedar St .• N.Y.-

Gents . : Our Company have used your Metallic Paint for several years . 1" 01' freight carR ,  car roofs and build­
ings, it has given. us entire �atisfaction. Yours. &c . , 

H. M. S T .  J OHN, Supply Agent . "  

Otllee o f J. B .  & J .  M. CORNELL, PLAIN & ORNAMEN' 
TAL IRON WORK S ,  New York, Nov. 10, 1871. 

" Mef1srs. Prin ce & Bass-Gentlemen : W e have used the 
Prince's MetalHc Paiut for several year s ,  and bel.ieve it 
to be the best metallic paint for iron work now III use. 

Yours, &c. , J. B. & (J. M. CORNELL. 
Iron Works and I" oundry, 135 & 143 C entre St. , N. Y. " 

For Sale, Dry and in Oil ,  by the Trade and by 
PRINCE & BASS, MANUFACTURERS, 

96 CEDAR STREET, New York. 

;>r AU packages are marked with name aud trade· 
mark�.� __________________________________ _ 

MODELS FOR THE PATENT OFFICE, 
" and experimental machinery ot all kinds. HOLSKR 

MACHINE C O . , 2<j9 Cherry St. �New York, ne ar JeffersoD 

�;en�.
s

Pit�tirS�ri�!r:Ji��rtm��fc
e
��

. ol��� years exoe· 

Q INCINNA'rI BRASS WORKS. -- Eng-i. 
neers and Steam Fit<ters' Brass WQrk,Jlest QualIty 

a owest Prices. F. LUNKENHEIM",R, Prop'r. 

CIVIL ENGINEERING SCHOOL OF U1\ION 

. J COLLEGE, Schell ectad:r. N .  Y. r�'horough COU! S I� o �  
Illstru cti on a n d  field practice . Unnva l e d  collectIOn of 
app aratus. G raduates l1 sualiy obtn,jn situatiOI .p .  Tui­
tion $30 per term. A:tSisllaW c reD dered deserVIng' s 1 u �  
dent's. F o r  s peCial informatIO D ,  addnss Frof. C .  8TALEY. 
For information con cf'rninr.; the college C(lUI s r s .  C l asFli­
ca1, � cientific an d EclectiC, hddreEs .E. lS. POl'TJ£H, 
Pre sident. 

PUNCHING For tb e Rest and C heapest, A d · 
<r< drrs' T HE STILE S & Pl,BKER 

PRES�ES. PHE 3S C O < ,  MIDDLETOWN, CO"". 

PI ll TINU<I\'l H. lU. RAYNOR, 
".UJi.. l' 25 Bond St., New York. 

F9T all Laboratory and Mauufa(;turing purposes. 

HAND SAW MILL.--Do work of 3 men. 
Rip 3 inch lumber with ease. 'Thonsands in use. 

Agl;;nts wanted everywhere. WM. H. HOAG, 32 Court· 
landt Street New York . 

PORTA-BI,E STEAM ENGINES, COMBIN· 
omy, ��i1

t
��em���,;� 

O�t
���f:�f�n�u��f���Y ¥�e;C��; 

widely and tavorao!y known, more th1m !HIIl being In 
use. All warranted sat,isfactory 01' no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO. , Lawrence, Mus. 
9S Liberty st. New York. 
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$5,000,000. 
A 

PRIME INVESTMENT 
A T  A 

LOW PRICE. 
THE 

C H I C A G O  
AND 

CANADA SOUTHERN 
First Mortgage Sinking 

Fund 30 Years' 
7 PER CENT. GOLD BONDS, 

Interest Payable April and October, 
at Union Trust Company, 

AT 
90 & ACORUED INTEREST. 

This road i s  the western link I n  the n ew  AIR LIN);; 
from BUFFALO to CHICAGO, and rtlns from the De· 
troit R�ver to Chicago in nearly a straight line. 

The road is a part of the same line as the C anada 
Southern, and is being built by the same men, viz . : Mil­
ton Conrtrjght, John F. Tracy, David Dows. Wm . L .  
Scott, Henry Farnam, R .  A .  Forsyth, John M.  Burke, 
M. L. Sykes, Jr. , all lJirectors either in the Chicago and 
N arth west, or the Chicago, Rock Island and Pacific ; 
Geo. Opdyke, of the Midland Road ; Sidney Dillon, Dan· 
iel Drew, John Ro,., David Stewart, Samnel J. Tilden 
Kenyon Cox, and other prominent railroad men. 

The Road, like the Canad a Southern, will have steel 
railS (60 pounds to the yard) throughout ; Is practically 
straight and level ; much shorter, and can be Tun with 
greater speed and safety than any other road connecting 
Buffalo and Chicago. 

Twenty-five miles are finished Rnd running j seventy­
five miles more are 80 f'1.r advanced as to be finished by 
January 1st, and the entire road will be completed dur­
ing- the ensuing year . Steel railS and ties for one-half 
the entire road have already been purchased. 

The builders of the road control enough of its Chicago 
feeders to obtain for it a profitable business fl'om the 
&tart, having projected the lira.e to accommodate ex , st­
lug business, aud having seen the necessity for another 
trunk line between Chicago and the Atlantic seaboard 
located expressly with the view of obtaining the cheap · 
est transportation practicable. 

The branch lines will make the shortest conneetiollS 
between Chicago and Toledo, and Chicago �nd Detroit, "'s well as between all these points and Buffalo. 

The C;:tuada Southern Bonds, in every particular like 
these, wers eagerly taken, the last of them several weeks 
ago , by tha best class ot inventors, and were on the mar­
k.t a shorter time than any other railroad loan of like 
amount for year,:; past. 

The proceeds of these bonds will com· 
plete tlie entire line, and we recommend 
them with the same confidence a s  we 
did the Cauada Southern, and regard 
them as in every way a choice security. 

P�mphlets and all Information fllrnished by 

WINSLOW, L ANIER & CO . ,  
B A N K E R S ,  

NO 27 PINE ST. N. Y. 

LEONARD, SHELDON & FOSTER, 
B A NKE R S, 

NO. 10 WALL ST. , N. Y. 

B URDON IRON WORKS.-Manufactu�rs 
of Pumping Engines for Water Works, High and low 

Pressure Engmes, Portable Engines anG! BOIlers of all 
kinds, Sugar Mi'l.ls, Screw, Lever, Drop , and Hydraulic 

����'il, tb ���i't�rlt. ;
n
Bf�gi;r

y�
.
, N � -¥�BARD & WHIT· 

Whalen Turbine. No rlsJrs to purchaser. Send for 
Pamphlet,free. SETH WHALEN & BRO . .Ballston Spa,N. Y. 

LATHE CHUCKS-HORTON'S PATENT 
. nom 4 to 36 Inches. Also for car wheels. AddrESS 

K. HORTON & SON , Windsor LOCkS. conr, 

RISDON'S IMPROVED 

TnrbinB WatBr WheBl 
Is Cheap, simple, strong and durable :  
upon a test has yielded over 84 per 

����:;n:l�
l
i��t\��'g�t�. 

over 76 per cent 
Send for circular to 

T. H. RlSDON & CO. , 
Mount Holly, New Jers.r. 

DON'T BUY STEAM ENGIN"ES 
Or BOILERS without fir"t sending for " THE STEAM 
'OSETI.'S MANUAL," sent free on application to 

E. E. ROBERTS, C�����lt�t�nJ!�¥ork. 
W. W. TUPPER &; CO. Pat. Furnace Grates 

FOOT LATHES.-T . SHANKS, Baltimore,Md, 

HOW TO 
SELL PATENTS. 

Send for our explanatory circular, free by mail to 

R IVERVIEW Military Academy, Pough. 
keepsie. N. Y. A thorough· going school for boys. 

. 
< 

The B est i s  none too 

P A T E N T  B A N D 
S A W I N G  M A C H I N E S 

Of the most approvad kinds 

��;:��ei���\�i:;l\�� S���{e� 
by FIRST & PRYIBIL, hereto­
fore at 452 10th avenue-now 
removed to a more spaciou!l 
place, 461 to 467 West 40th 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 

����� s�t:Jre
g' bc\':fn�d

��d 
�n°J'ti��fl Mtu��ilite8t i�����: 
Shaft,!ng, Pulleys, &c. &c. 
Prices for Band Saw Ma­

chines (of which at the present time
\
April lst, 136 of our 

make operate in New YorK Cltle a 
one\, 

are $250, $27'. 
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co:nstnwtion. Have on hand a large stock of best Frencb 
Band Saw Blades. 

C
LAVERACK COLLEGE & Hud'n Riv. Inst., 
Claveraclf, N. Y. Rev. ALONZO FLACK. A.M . ,  Pres't. 

Term opens Sept. 9. 1 0  Departments. 1 8  Instructors. 
DEDUIJTION to gentlemen and ladies in NORMAL class, 

It Shines for All. 
--0--

CHARLES A. DANA, EDITOR. 
--0--

The Leading Independent of America, 
--0--

Newspaper 

THE SUN no"", circulates between 1 1 0,000 
and 1 20, 000 copies daily. It strikes at corrup· 

tion wherever it exlst-1, without regard to persons or 
parties . It is a fearless advocate of the rights of the 
people. THE SUN was the first to expose the Tam · 

many Frauds. Its exposures created the rebellion 

g} tfh� �g�r1c�:l}}�g�cln;�iJ:;curS0r to the downfall 

THE SUN was the first to expose the great 
San Domingo annexation fraud. Its exposures con­

tributed to open the eyes of the United States SenateJ 
Bnd save th� :Q�ople over $7.00J,OOO. 

THE SU � was the first to expose Grant's 
nepotl;m and gift· taking, which draped the Ptesl· 

dential dignity with obloquy and shame. THE 8UN was the first to expose the oper· 
ations of Bancroft Davis, the 'Bribe-taker, and the 

&hameful intluence of Spanish gold in making the Ameri­
Cij.U nation an accessory to the horrible butcheries of the 
Cuhan pa�ri<.ts . 

THE SUN was the first to expose the cor· 
ruption pervading the Navy, Post O�ce, and Indian 

Departments. Under its exposures the chief of the In· 
dian Riug was compelled to resign his office. THE SUN was the first to expose Grant and 

Casey's corruptions and usurpations iI). Louisiana. 'I· 'HE SUN was the first to expose the enor· 
mous robberies of tlJ.e carpet-bag Government of 

the SQuth, and the true character of Grau-t?s Ku-Klux 
PJ1ocltlmations. nnder its exposures, Congress has re­
fused to reenact the �u,Klu" bill. 'rHE S UN was the first to nominate that 

Champion of aonestv, Dr, fj:oRA(JlI G llEli!lili!¥, for 
Pl'esldent. Its effective support was followed by Dr. 
GREELEY'S nomination. 

As in the past, so in the fllture. THE SUN will be 
no follower, but a leader in the great work. of reform. 
No thief, however high, or of Whatever inftuence. will be 
spared. 

�s a newspaper, THE SUN stands unrivaled. I 
printg all the nAwS, and trequentJy the most important 
in advance of its cotemporaries. 1t is farnished to the 
pub l ic at the cheapest possible rate. As an advertising 
medium it is unequaled. --0--
The Weekly Sun f��i��� Presideutiul Cum. 

TnE WEEKLY S'ITN will be especially valuable during 
the Presidential canvass . 

It will contain full and interesting accounts of all im· 
portant events that mark the progress of the cam{laign . 

The union of independent VOl.ero of all parties to break 
down GrantIsm and corruption, and re�cue the Govern­
ment and the country, seems destined to be realized. 

811Ch a combination is sure to sweep the field and 
achieve a victory second only to the triumph of our 
forefathers over the British armies and the British Gov­
ernment. 

TUE WEEKLY SUN i8 the cheapest journal in the world. 
It contains eight pages of reading matter, and is in every 
respect, both a� a family and political newspaper, fully equal to any other publIshed in the country, not merely 
in Interest and ability, but in the quantity of useful in .. 
formation and pleasant entertainment which its columns 
fllrnish. 

THE WEEKLY SUN Is furnished to subscribers at the 
uniform rate of one doUar a year for each copy, alwaJs 
payable in advance. 

TERMS OF THE SUN. 
�t�rYw};�'H��';E;';°y���,�. ����.�����.��: : : :  : : :  $� gg 

TEN COPIES TO ONE ADDRESS . . . .  . . . . . . . . . • •• 1 8  00 
TWENTY COPIES TO ONE ADDRESS • • • • • • • • • • • • 35 00 
] IF'rY CO-PIES TO ONE ADDRESS • • • • • • • • • • • • • • • SO 00 

WEE KLY , PlJ;R yEAR • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  1 00 THE WEEKLY SUN-a large eight plIgll 
sheet-for the half year embracing the Preili, 
dential Campaign , only 

HALF A J)OLLAR. 
THE SUN, NEW YORK CITY, 

any address. E. K. ROBERTS & CO. , co�s'#�W's�n1.l��e¥Ork. Address, 

MARYLAND IN STITUTE, BALTIMORE. 
'fWEN1'Y·l<'IFTH ANNUAL EXHIBITION 

Will open October 1 and close October 31 , 1872. Arttcles 
for dellosit received September 23 to 28, inClUsive. Gold. 
Eilver, and Bronze Medals will be awarded, also a Gold 
Medal of Honor. Power, Shafting, and Belttng furnished 
free of charge. Articles of merit or utility. in all the useful or fine arts, are solicited. Send tor circu'a1's and 
detailed information. C .  W. BENTLEY, 

President and Chairman of Committee. 

H P RACTICAL SUGGES TIONS ON THE 
SALE OF PATENTS, with FORMS and U .  S .  

CENSUS. " A book invaluable t o  patentees-the fruit of 
;tre

e
�{:h�� �g� f���I����:-;-:Gfel���:�le�l�g�, O��:l:� 

:tind buyers, p01nts of patent law ; bas complete patent 
forms and o:f:llcial census. On tinted paper, red-line bor­
ders. Warmly commended by inventors and press . Spe-
cimen pages free ; book ��tl: igi�t�bs, Hartford, Ct. 

BUERK'S WATCHMAN'S TIME DE· 
TECTOR.-Important for all nrge Corporation> 

���h f.::���g��
r
���u;�c�
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��f���f ���t�����l�� 

g
atrolman, as the same reaches dlfIerent stations of h1i 
eat. Send Ior a Circular P. O. Box 1�05�B�Y�nR�a.B. 
N. B. -This detector i. covered by two U. S. Patcnt&. 

Parties using or selling these Instruments without lIutho· 
rlty from me will be dealt with accordinll( to law. 

1832. SCHENCK'S PATENT, 1871 
WOODWORTH PLANERS 

���e�·IjE::'��'ll'�ff:,��: ':t�?d Ja8M
r
�� �8ii"I��i 

SONS. Matteawan, N. Y. lind 118 Liberty st. , New York, 

WOOD.WORKING MACHINERY GEN erally. SpeCIalties, Woodworth Planers and Rich 
ardson s Patent Improved Tenon Machines. Nos. 24 an' 23 Centra-I, cor'WIT1Jfft(iM.J'.i!1rd'���t

�ibID::�bsON. 

IMPROVED F O O T , L A T H E S, 
Slide Rests, Hand Planers, Scroll Saws. 

S
'B'a"t�ft�e:

lir���ers. Selling every where. 
N. H· l!f���� H. 

SHINGLE AND BARREL MACHINERY.-
Iml'roved Law's Patent Shingle and Heading MR· 

chi::.;:e, SImplest and best in use. Also, Shinfle Headin, 
�����r�;�d.

Oi
��Jr�;

a
tU{!g'lP&ecso.�i�%:ffo;;:

a
��¥. 

$1 00 t 1'11 50 Der month guaranteed sure O .iiGi 1.0 Agents everywhere sell-
lDS" onr new seven strand White PlatIna Clothe. LInes. Sells readily at every house. Samples free. Address the GIRARD W,RE MILLS. Philadelpliia. Pa. 

And/lfew's Patents. 
«o�"::,e::it!31:�I::.,�::.c:.v:t�, 01' Geared Holst. 
Satety Store Elevators. Prevent Accident, I' 
8m:-::_�:..'i{�lCaJ:f�;�:rl!-';�

a
k. OsclHaiinJr EnJrines, Double and Stnde, l.� tt 100-Horse power. VentrlfuJjtR. Pumps, 100 to 100,000 Gallom p�r lll:lnnte, Best PnmJ>9 In the World, pae. Inud, �aud, Gravel, Uoal, Grain, etc., wUIII. 

out in]ur)". AS II Ld IJrht.>. Slmr,le. Dnrable, Bnd EconomIcal. en Jolt" ulrcn aI'S. 
WM. D. ANDREWS & BRO • •  

<114 Water street, New YorJr. 

Breech·Loading Shot· Guns, $40 to $300. Donble Shot 
Il"uns. $8 to $150. Sin�le Guns, $3 to $20. Rifies. $8 to $,5. 
Revolvers, $6 to $2:> . SEND STAMP 'fOR P�IGE LIST. 
Army gun8, Revolvers, etc . ,  bought or tradedjor . 

THE Onion iron Mills, Pittsburgh, Pa. 'fhe 
attention of Engineers and Architects is called te 

onr improved Wrought-iron Beams and Girders (patent· 
ed) , in which the compound welds between the stem ano 
flanges, which have proved so ob1ectionable in the ole 
mode of manufacturing, are entirefy avoided\we are pre· 
pared to furnish all sizes at terms as favorab e as caL. bf 
obtained elsewhere. For C!escriptive lithograph addresf 
Carnegie, Kloman & Co. Union Iron Mills Pittsbl>rgh, Pa. 

EDWARD n. HOSKIN, 
CONSULTING AND ANALYTICAL CHEMIST, 

Lowen. Mass. 
. Chemistry as aplllied to the 4rts. Manuf"ctllres and 
Medicine. ' . .  

THE " PHILADELPHIA" 
HYDRA. ULIO JA OK. 

P ISTON guided from both ends ; all working 
part!!: guarded from dust j single or double pumps . 

cylinder!'." shafts, rocker arms, pistons,etc., entirely steel. 
N 0. 14 1' .  5�h st., Philad�lphia, ( PHILIP S. JUSTICE. No. 42 CIlf! st. , New YOl'k. 5 

FRENCH RANG ES, 
Deane'S Patent. 

CB ILSON'3 NRW GON�; FURNACES, Whole,ale and Retail. 
BRAMHALL, DEANE & CO. , 

295 Water St . , New York. 

WOODBURY'S PArrENT 
Planing and Matchin(j 
and Molding Machlnes,Gray & Wood's PJanerB,Self-oilllljl 
!Jaw Arbors, and other wood working machinery. 

S. A. WOODS, 1 91 Liberty street, N. Y. ; lend for CIrculars. 1 57 SUllbury street, 'Bosto' • 

Buy BARBER'S BIT BRACE. 

FOR LOCOMOTIVE and Stationary Engine 
best �l��a ���

v
e� r:��e����:!:�s Long's Patent, and the 
H. C. PEAS);; � CO. , Worcester, Mass. 

OTIS' SAFETY �OISTlNG 

Mi;\ch:umery. 
NO. 348 BROAD:ll.�"¥�. &; CO. 
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Machinists' Tools. 
The largest and most complete assortment In this coun. try, manufactured by NEW YORK STEAM ENGIl'.'E COMPANY, 121 Chambers & 103 Reade Streets. New York. 

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

on hand in large 
�
uaBtities, furnished in any lengths up �a�;rs.AIBO, Pa . CouPllnb�'g'�dt?lt£Xi'i .t�u

J�able 
121 Chambers & 103 Reade Streets, New York. 

Sturtevant Blowers 
Of every size and descrIption" constantly on hand. 

GEuRGE PLACE & CO. , 
121 Chambers & 103 Heade Street., New York. 

W I L D E R' S  

Pat. Punching Presses 
For Rail way �hOp8, Agricultural Machine Shops .... Boner Makers? Tinners, Brass Manufacturers, Silversmiths, &c warranted the bes.t.produced. Send for Cat.alogue &c: NEW YORK STEAM ENGINE CO. ;  121 Chambers " 103 Heade St . •  N.;Y.  

MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co. 

Providence, R. 1. Agents,- L. B. BROOKS 60 Cliff st • 
New York ; TAPLIN. RIC", & CO • •  AKron. Ohio. 

. , 

P. BLAISDELL � (JO. 
MANUFACTURERS OF FIRST CLAS� 

MACHINISTS' TOOl,S. Send for Circulars. 
Jackson st. t Worcester, Mass. 

ANY ONE having- a Patent Hig-ht for Sale 
address " NATIONAL P . R. AGENCY, Phlladel! pIll" ,  Pa. $100 per week. Agents wanted. Address as above. 

PROPELLED. PUMP 
Capacity from 1,000 to 100.000 ga!1ons per minute. No 
Valves or ,complicated mach1ncry. Adclre!ilB 'YM. B .  
BUCK, Sec y ,  67 North Front St. , Philadelphia. Pa. 

OF THE 

SOIENTIFIO AMERIOAN. 
The Best . Mechanical Paper in th e World, 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, usefUl and novel 
Inventions, mannfacturlng establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is dil''Voted to the Inter· 
ests of Popular Science, the Mechanic Arts, Manufac .. 
tures, Inventions, Agriculture, Commerce, and the In .. 
dustrial pursuits generally, and is valuable and instruc .. 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library. and the Reading Room. 

To the Mechanic and Manufacturer I 
No person engaged In any of the mechanical puraults 

should think of doing without the SCIENTIFIC AMERI. 
CAN. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
in any other publication. 

Ohemists, Architects, Millwrights and Farmer8 

The SCIENTIFIC AMERICAN will be found a most 
useful j ournal to them. All the new discoveries In the 
science of chemistry are given in its columns ; and the 
Interests of the architect and carventer are not over· 
looked, all the new Inventions and discoveries apper· 
taining to these pursuits being published from week to 
week. Usef1l1 and practical information pertaining to 
the Interests ofmillwrlgllts and mill owners will be found 
published in the SCIENTLFIO A¥ERIOAN, WhICh informa� 
tlOn tllcy cannot possibly obtain from any other source. 
SulJjects In which planters and farmers are interested will be found discussed In the SOIENTIFIC AMERICAN 
many Improvements In agricultural Implements being 
Illustrated in its colUmns. We are also receiving, every week, the best scientific 
journals of Great Britain, F rance, and Germany ; thu 
placing in our possession all that Is transpiring in me· 
chanical science and art in these old countries. We shall continue to transfer to our columns copions ex .. 
tracts, from these journals, of whatever we may deem ol 
interest to our readers. 

TERll.lS. 
One copy, one year 
One copy, six months 
One copy, four months 
CLUB RATES 1 Ten copies, one year, each $2. 50 t Over ten copies, same rate, each 
One copy of ScientifiC American for one year, and 

,s.oo 
1. 5 
1 .00 

25 00 
2 . 50 

one copy of engraving, " Men of Progress," 10. 00 
One copy of Scientific American for one year, 

and one copy of " Science Record," 4 .00 
Ten copies of " SCience Record." and ten copies 

the SCientillc Americ�r: for one year 85. 00 
CL UK PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing clull mtes, will be entitled to one 
COl'Y, gr�tl., of the large steel plate engraving, " lIen of 
Progress. 

Remit by postal order, draft or express. 
The postage on the Sci.ntHlc American Is .:!I.ve cents �er 

quarter, payable at the Office where received. CaDada 
subscribers must remit, wltb subscription, 25 cents extra 
to pay postage. Address all letters. lind make all Post Office orders or 
drafts payable, to 

MUNK &. 00 .. , 

8'7 PARK ROW NEW YORJ.[. 
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Advertf8ements will be admitted on this page at the rate oj 

$1.00 per line lor each insertion. Engraving8 may 

head advertisements a·t the 8ame rate per line by mea8-
urement, as the letter-pre88. 

The value Of the SOIENTIFIO AMEEICAN a8 an advertising 

medium cannot be over· estimated. Ita circulatton i8 ten 

time8 greater than that Of any similar journal now pub­
lished. It goes into all the States and TerritorieB, and is 

read in all the principal librarie8 and reading-room8 oj 

the world. We invite the attention Of those who wish to 

make their bUsiness known to the annexed rate8 .A busi­

neS8 man wants something more than to see his adver­

ti8ement in a printed newspaper. He wants circulation. 

If it is worth 25 cents per line to adverti8e in a paper oj 

three thouBand circulation, it i8 worth 2. 50 per line to 

adverti8e in one Of thirty thousand. 

FELT. 

10\ CHEAP, durabl e, and light permanent 
ROOfing tor Rail Road Denots, Engine Houses oundries, etc . Also! improved Sheathing Felt and 
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fuel. Send for Circular s . 

. Asbestos Felting Co. ,  
Nos. 3 1 6, 318, 320, 32� Front St., N .  Y. 

e- Asbestos in all quantities ana qualit.ies for sale. 

L. W.Pond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 
LATHES, PLANERS, DRILLS, of all sizes ; 
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and Shears ter Iron. 
Oft'ce and Warerooms, 98 Liberty st. ,New York ; Work. 

a.t Worcester, Mass. 
A. C. tlTEBBINS. New York. A.il'ent, 

Always Reliable. 
Wright's Double-Acting Bncket­

Plunger 

STEAM PUMPS. 
Made by the Valley Machine Co . ,  

EASTHAMPTON, Mass. 

and Battery C o . ,  19 C o nrt­
laudt Street, New York. --0--

We offer to the public our " Nitro Chromic Battery" as superior to any now in the market in regard to its extraordinary durabHlty and inten­
sity of cllrrent, cleanliness, cheap­
nesR, and free lrom all odors. We guarantee its sat1sfar-tory opera­cion for Telegraph, Signals, Plat­mg, etc. 

Combined therewith we also fur­
nish ELECTRO MOTORS FOR OR-
lIrt:,sLfT'mll.si>�;'ls� ill/lilt;, 
MACHINES, etc. 

VEIfEERS 
AND 

H A R D W O O D  L U M B E R. 
W ALI8PfrIX�bFcYIl\1&Aitl?�ts�Ifr����RIAN 

ASH, BIRDSEYE & BLISTER MAPLE. etc. etc. PI'" Mahogany, Rosewood Cedar, etc. in boards, 
plank, and logs. Large and cllO!ce stock at low prices. 

GEORG1'.o �72 �e�t,�St�Ne�OY'1"k. Mill and Yard, lS6 to 200 LeWiS, bet . 5th & 6th Sts. E. R. 
Send for Catalogues and Price LiSt. 

The Union Stone Co. 
Patentees and Manufacturers ot ' 

EMERY WHEELS & EMERY BLOCK� 
In Size an� Form to Suit various Mechanical Uses ... ;". 

GRINDERSS SAW GUMMERS, DIAMO",D 
TOOL K�faE�RY:Uti'El,

ATENT 
For Planing, Paper Cntting, Leather Spllt-
OFFIOE, l�nl{L��ds�!�:�, �g:t�n�r1���" 
B ( 93 Liberty Street, New York. RANOH OFFICES 5 502 Commerce Street, Philadelphia. PI'" Send for circular. 

PAT. SOLID EMERY WHEELS AND OIL 
Rdgef!J'o��SoA'h".!",,":gnalA::.��n���rc��l,�i�:�s� 

NEW TOOL GRINDE R-Indispensable for 

BOARD OF ENGINEERS OF THE FOURTH Manf'rs ofPasseUller Cars, Sash,.Blmd,. Mouldings. Universal Wood Worker, 
AVENUE IMPROVEMENT. &c. Address AM . TWIST DRILL CO. , Woonsocket,R. I. Horizontal and Upright Boring lUachines. iT Superior to auy iD use. 

OFFIClI: GRAND CENTRAL DEPOT. { 
NEW YORK, Sept. 5, 1872. 5 

NOTICE TO CONTRACTORS. 
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tember, 1872, for all the work on the Fourth Avenue Im­
provement between 79t.h St. and Harlem river, embracing 
a large amount of heavy work, excavation, tunnels, 
walls, brIdges, &c . 

Plans, specifications and blank proposa19 win be in 
readiness at thlS office on the e]eventh day of September, 
on and after which time the Engineers will be present to 
mwke explanation fl. ' 

ALLAN CAMPBELL. } Board of En­
ALFRED W. CRAVEN, glneers Fourth 
EDWD. H. TRACY, Avenue Im-
J. C. BUCKHOUT, provement. 

Brass & Copper 
SEA.MLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STA'rlONARY BOILERS. 

Merchant &. Co., 
1J07 Market Street, Philadelphia , 

The fact that thIS 8nartmg nas 75 per cent greater 
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are also the sole manufacturers of the CELEBRATED COL-
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cation to JONES & LAUGlILINS, 
120 Water street. Plttsburl<h, Pa. 

190 S. Canal st . ,  Chicago. M;:: Stocks Of this Shaftmg in store and lor oaJe by 
F G����lk��

A
& 
&C��:r;.�6 ����������'eet, N. Y. 

PIER.CE & WHALING, Milwaukee, Wis. 

MACHINERY S .N.HARTWELL. Eng'r. Steam 
Englnes,Steam Pumps & Machin­

I ists' Tools, 93 Liberty St. ,  N. Y. 

Fairmount }Iacltine W orks, 
OFFICE, 2106 WOOD STREET, 

Philadelphia. Pa. 
MANUF AOTURE AS SPEOIALTIES : 

Power Looms, with improved Box Motions. 
Shaftmg, with Patent Self· Oiling AOjustable Bearings. 
I'W':�:i� ��W�. Winding Macinnes-wind direct trom 

T. · m , 
Bobbin, also Beaming and Dyeing Machines. . Ime IS oney . Damper • 

.:
at . Gage cocks . Water Feed Reg's . 

-0- r .,'IiN 
A WALTHAM WATCH 

WILL GIVE YOU 

A GREAT DEAL OF TIME FOR A 
VERY LITTLE MONEY. 

And if You Send a Letter as Follows : 

Mes81's. Howard & 00., 
No. 865 Broadway, New York : 

Please sen d me your Price-List of Waltham 
Watchesjor 1 872, as per advertisement in SCIEN­
TIFIC AME1HCAN, 

(Sign Name and Address in full,) 

You will receive. postpaid, by return mail. our Prlce­
List, which describes all the different grades of watches, 
Illve. weight and quality of the ca,ses, with prices of 
each, and also explains our plan of sendlOg Single 
Watches by Express to any part of t.he country, no mat­
ter how remote, with the privilege of examination before 
paying the bill. Two new Watcbes have been added to 
t����e"'::"'Boy's Wa�c�and the u Rail;oa�T .. i�!; 
keeper. " Please keep in mind that we w!ll REFUND the 
!2.�Y for any watQh that is not satisfactory. Address, 
HOWAtt� & CO. ,  No .  865 Broadway, New York . 

ResIdents of Ca !forni., Oregon and other dIstant 
places wlil llnd ... great advantage In dealing with us. 

WIRE ROPE. 
J O H N  A. .  R O E B L I N G ' S  S O N S ,  

JLUn1'J'AOTUUB8, TBlINTOlf, 11'. J. fOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on D&ricks & Crane., 

1Iler Ropes, Sash Cords ot Copper and Iron, Lightning Conductors ot cOP.f,er. �ecial at,ention given to hoist-
�'ttc���, �� ki

:ri��
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d �;ri::��r�n. A8fJ! �g� 
pamphlet on ¥ranSmisSion ot Power by Wire Ropes. .A 
large stock constantly on hand at New York Warehouse, 

No. 117 Liberty street. 

l?,1llACH'S Scroll Sawing Machine,Improved, 
guaranteed the cheapest and best in use. Thirty 

aY8' trial given. Send for illustrated circular and 1uice 
1st. Address H. L .  BEACH, 90 Fulton St . ,  New York. 

Bend for circulars . MURRILL & KEIZER. Bait • •  Md. 

Over 12,000,000 square feet now in use. 

F I RST PREM I U M  (MED II.L) A W ARI)o 
ED IN 1 8 70, AND I N DORSED BY 
C ERT I F UJ A T E  FROM T Oil E  A MERI­
CAN I N STITUTE IN 1 8 7 1 , A S  

THE BEST ARTICLE IN THE MARKET. 
The " Asbestos Roofing " is a substantial and re­

liable materIal, whi�h can be safely used in place of Tin, 
Slate. etc. , on steep or fiat roofs, in all Climates, and can 
be easny and cheaply transported and applied. It is 
finished on the roof with the "Asbestos Roof Coat­
ina," prepared ready for use . (Also valuable for re-
�!�r���r
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Plates," Gaskets, &c" on Boilers, 011 Stills, &c. In 

�3�}Zs��§D Jl�Jli� 7o�'tI�i� �� e�c�nches thick . Also, 
Send for Descriptive PamPh�ets, Price Lists, Terms to 

Dealers, etc. 
S Established l. 
1 in 1858. S H. W. JOHNS, 

78 William St .. New York. 

THE TANITE CO.'S GOODS are kept in 
Stock. and sold at Factory Prices, by CHAMPLIN & 

�3:��e 
2��tf,.a;! JI���010�!ilHf��WOy��0i'�e ��� 

DIe Co. 's goods. and �ealers in Ranway, MIll, anS Ma­
�liini.ts' Supplies. 

TO INVENTORS. 
The " Consolidated Fruit Jar Company," 
��!!�:d 
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cialty of getting up Samples or Models as deSired. Hav­
ing connected with our Manufactory 8. Machine Shoo,we 
can ofrer unusual facilities to those desiring to perfect 
their inventions. Address H. E. SHAFFER. Treasurer, 
49 Warren St. , New York City. 

Uanad.ian Inventors, 
Onder the new Patent Law can obtaIn patents on We 
same terms as  CitIZens. 

For tull particulars ad4reu 
MUNN & CO .. 

37 Park Row, New York 

McBETH, BENTEL & MARGEVANT, Hamilton, Ohio. 

Co. 
No. 1 Ferry Street, corner 

Gold Street, N ew York, 
MANUFAC'l'URERS OF 

Patent Movable-Toothed 

CIRCULAR SA is, 
Patent Perforated 

Circ ul a r ,  Mill ,  
AND 

Cr08s�cut . SaWl 
IV' Send rO�SCriptive Pam­

plilet. 

PO UND OF TEETH SA WS 

2,000,000 FEET OF L UMBER. 

GEORGE PAGE & CO., Manufacturers 0 
Portable and Stational]' 

STEAM ENGINEt3 AND BOILERS; 
Patent Circular. Gan�, Mul!!l'. and Sash 
SA W MILLS, w�th 0 UTFITS OOMP LETE, 
combining all rella;le ImJlrovements-Grist Mills ; Shin­
gle Machllles ; Wood Workin

f, 
and General Machinery. 

s�:r��1�:s:g.�Se(KiB�11k?,��a��es. Address No. 5 W. 

IRON STEA1111!lHIP BUILDERS. 

NEAFIE & LEVY, 
PENN WORK8 · 

ltlARINE ENGINE�L BOILERS. AN I) �UILD 
ERS OF COlJ.lPO UND ENGINEI!l, PHILADELPHIA P A. 

K
IDDER'S PASTILES-A Sure Relief for 
Asthma. STOWELL & co. , Charlestown, Mass. 

MORRIS, TASKER & CO., 
MANUFACTURERS OJ!' 

American Charcoal Iron Boiler Tubes. 
Wroullht-Irou Tube. and Flttlnll_, 

FOR GAB, STEAM, WATER AND OIL. Il!'" Steam and Gas Fitters' Bupplles, Machinery for coal Gas Works, &c. &c. 
NO. 11> GOLD ST., NEW YORK. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 

one per cent its value, and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to WM. 
ALLEN. 51 Chardon St .• Jloston, for a porsonal call. or 
the Company. at BuffalO. N. Y . •  for a circular. 

W' T. V. Carpenter, Advertising Agent. Address 
Bux 773, New York city . 

co.,  
ENGINEERS, 

Works, foot 01 East �ad 
street, New York City. 

Steam Pnmps, 
Adap�ed to every possi· 
bl

�e�':nor a Price List. 

LUBRICA TOBS. 
DREYFUS' celebrated Self-act-. ing Oilers. for all sorts of Machinery 
and Shafti�t are reliable " in �1l seasons, 
�'g"��fo��or Ite;II�':fe�s �li��:

lf
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ti
�ld L)J; flooOcliSi_1I over 80 R. R. in the U.S. , and by hun�reds ot 
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MACHINERY NEW and �d·HAND.-·-
Send for Circular. ClIAs.PLACK 

, & CO . . 60 Vesey st . . New York. 

Millinfl' Machinos. 
STANDARD, UNl'lfEHSAL, IND EX AND PLAIN. 

Send tor lllustrated c talogue to the B'JAINARD MILLING 
MAOHIN1:I: COMPANY, 80 Milk St. , Boston, Muss. . 

'I'HE HEALD & SISCO 
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ARE ALL OVER THE UNITED STATES 
and the Canadas, and alao III Great Britain. Send 

lor our new Illustrated Pamphlet, containing hundreds 
of references to Tanners, Paper-makers, Contractors 
Brick�makers. Bistl11ers, etc. ,with 20 pages of the strong­
est �oss1ble testImony. (Ten pages of references.) 
�rf�e H��AJ:�:����o� g,�. F�:itll'i�;:.'I��'a�tre 

recent Louisiana. State Fair, over the most celebrate� 
CeI1trifugal Pumps known in the United States, including 
one from New Yerk. As a Wrecking-pump, and 8.S au 
Irrigator, it is unrivalled, both for cheapness and em .. 
clency. It also makes a splendid Fire Pump. 

T
ODD & RAFFERTY, Manufacturers of 
Steam Engines, BOilers, Flax. Hemp, Tow Bagging, 

Rope and'Oakum Maehinery. Steam Pmnps and Govern� 
ors Ilways on hand. AlsoA�entsfor theNewHavenMan­
nfacturln� e.o. 's Machinists Tools. �We Invite eSle-
�1��:.
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PORTLAND CEMENT 
OF the well known manufacture of John 

Bazley White & Brother'\.. �2.!'donJ for sale by 
JAMES Bruu<D, 5, Cl!lf St. , N.Y. 

Trade-Mark Patents. < 

MUNN & co. desire to caU the attention ot mauufsc-
t��'X::�1 :���t��
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e
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purposes. 0 

U:t�ld ��Zt��: o�r:'a::: tg��P����ir d���£�d :m��� 
privileges to citizens ot'the U';lted Stares, can ogtain the 
rIght to the exolusive use, for THIRTY YEARS, of any 
TRADE-MARK, consisting of any new figure, or deSign, or 
any new word, or new combinat1on of words, letters, or 
figures upon their manufactures. 
?fhis 

�
rotection extends to trade-marks already in us 

O��uy i;for'::a�{��'i: ��i:
b
�;��t��t"���!:gi can De ob. 

tained by addressllll! 
111UNN &: CO. S" Park Row. Np ... York. 

THE " Scientific American " is printed with 
CEIAS. ENEU JOHNSON & CO. 'S II<K. Tenth at d 

LombarQsts. Philadelphia and 59 Gold st. New i' or k. 




