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E THER ICE MACHINE. 

The improved ice making machine, illustrated in our en­
gravings, is the invention of Mr. A. Miihl, of San Antonio, 
Texas, and was patented through the Scientific American 
Patent Agency, November28, 1871. The apparatus is oUhe 

class �'Irirleb: �olaii� such: ""ether, lmrused for the 
freezing liquid, and in which the vaporized ether is again 
liquefied by means of condensation and pressure, and the im­
provements made are of a character to insure a ready,. sure, 
and economical reduction of the vapor to a liquid state before 
it is allowed to reach the freezing vessels. 

Fig. 1 gi1ell a perspective 
view of the machine. At A are 
the pumps, whiehare connected 
with the driving shaft as shown. 
B is the condenser, which is 
broken away at the side in the 
engraving, in order to show the 
form of the. contained worm. 

The latter communicates, 
through -the pipe seen on the 
outer casing of the condenser, 
with the reservoir, C, below. 
At D, E, and F, are freezing 
veesels of .variolj.s forms. The 
system of pipe connections be­
tween the pumps, condenser, 
and freezing vessels, py which 
the volatile fluid is kept circu· 
lating throllgh the machine, 
Will be unders.tood by inspect­
ing the engraving. The general 
operation may 'be described in a 
few words. Each pump, as its 
piston rises, draws in from the 
freezing vessels the ether which 
has been vaporized by the heat 
abstracted from the water or 
other Uquicls OOlltainedfu them, 
as its piston descends, the va­
por of the etheris forced in.to 
the worm of the condenser and 
thence into the reservoir, C, into 
which it falls in a liquid state; 
it then passes into the freezing 
vessels, where it is reconverted 
into vapor, and from them back into the pumps. The pumps 
have their induction pipes provided with suction valves 
(see Fig. 4) and their eduction pipes with exhaust valves. 

It has been customary to make the worm, which is the 
principal agent by which the vapor is reduced to a liquid. of 
a pipe of uniform cross section throughout, but this method 
was objectionable for the folloiving reasons: If a small pipe 
was used, it was difficult to force the vapor through 
fast enough, and an unnecessary amount of power 
was consumed without effect. On the other hand, 
if the pipe was of the customary size-from one to 
two inches in diameter-only the layer of vapor im­
mediately in contact, or nearly so, with its sides, 
was condensed, and the remaining uncondensed 
portion was discharged into the reservoir. there to 
be condensed at the expense of considerable power; 
or was, perhaps, caused to enter the freezing vessel 
before condensation was effected, and thereby defeat 
the object intended. 

To obviate these difficulties the inventor uses, in 
this machine, a worm composed of pipes of several 
different sizes. Several coils of the large pipe, say 
of one inch and a half in diameter, are used at the 
point of entry, and are followed by eoils of inch, 
half inch, and quarter inch, by the last of which 
the exit is made. By this means no resistance is 
offered to the passage of the vapor at-it,,===ee 
ment, and all parts of its body are afterwards 
brought sufficiently near the sides of the pipe to 
insure its condensation before the reservoir is en­
tered. Thus power is saved, and th(i full effect of 
the freezing apparatus developed. 

The condenser, B, is kept full of running water 
while tb.e machine is in operation, and the action of 
the latter is regulated and kept under complete 
control by the aid of various valves and stop cocks attached 
thereto. 

Three kinds of freezing vessels are shown in our engrav. 
ings. The one at D, shown in detail in Fig. 2, contains cans, 
in which blocks of ice are produced. These cans stand be­
tween hollow metallic partitions, through which the freezer 
passes. The vessel, E, seen also in Fig. 3, is provided with 
receptacles for holding bottles or other small vessels, around 
which the other circulates. That at F is of conical form and 
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has double walls for the passage of the ether. Within it 
may be placed a vessel containing the article to be frozen. 

The m\l.chine has been in successful operation in Texas 
since 1867. Further informarion on the subject may be ob 
tained by addressing E. Fixary, P. O. Box gsO, New Orleans, 
La.iQr O. L. Gogin, 87 Custom House street, same city, or A. 
Miihl, Waco, Texas. 

..•. -
Separating; Silver from Copper. 

R. Palm prepared the nitrate of l3ilver from smllll Russian 
coins containing a considerable percentage of copper. A 
rapid separation was necessary, and the utensils generally 

MUHL'S ETHER ICE MACHINE. 
employed in effecting this separation of the two metals were 
wanting. Under these circumstances he restored to concen. 
trated nitric acid, the different behavior of the two metals 
to the acid producing the separation. 

The solution of the coin is evaporated to the consistency of 
a thick, oily liquid; it is then mixed with concentrated nitric 
acid (tree from hydrochloric acid), when the silver salt will 

be precipitated in a cryetalline form, while the copper remains 
in solution. The precipitate, which still has a blueish cast 
from adhering copper, is easily freed from it by washing it 
three or four times with concentrated nitric acid; it becomes 
then perfectly white and free from copper. The acid which 
still adheres to the silver salt evaporates by drying. It is 
absolutely necessary that the solution of the two metals is 
only evaporated to the oily consistency; for when we evap­
orate to dryness, the copper will adhere so firmly to the ail· 
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ver that it can only be separated from it with difficulty. 
The more concentrated the nitric acid, the mOle complete will 
be the precipitation; but even a specific gravity of 1'250 will 
answer. For every part of solutim of the metals, three to 
fonr parts of nitric acid Ilre necessary. 

._.13_ 
Flower Gardens and Pleasure Grounds. 

A writer in The American Farmer', a first class agricultu­
ral monthly, published by Samuel Sands & Sons, Baltimore ,  
Md., says: "Unfortunately for those who delight i n  rural 
summer retreats, and take delight in Flora's offerings, the 
months of July and August are meager in trees and shrubs 

which produce flowers at that 
period; this lack does not arise 
because the necessary articles 
are unattainable, Lut rather 
that attention has not been 
drawn to them; and to this end 
we will here enumerate a few, 
promising to enlarge the list at 
no very distant date. As shrubs 
we have, first, the Olethora ut­
nifolia, whose flowers are white 
and fragrant; hight of bush,4 
to 6 feet. Then there is the 
free growing Vitix Agnus Oas­
tU8, better known as the chaste 
tree, and of which there are 
two varieties, one of them blue 
and the other pale lilac, both of 
which should be in every col­
lection of any pretension. Hy­
drangea quercifolia has large 
branches of greenish white flow­
ers, and lobed leaves like those 
of an oak, and is a conspicuous 
and well marked article; and 
so_is ita..con-ZenerH 'ltWea, with 
white flowers and entire leaves, 
which are green on the upper 
and snow white on the uuder 
surfa<:le ; both attain a hight of 
3 to 6 feet. Buddlea Lindleya­
na, which grows. from 6 to 8 
feet high, is a very desirable 
bush, and· should be more 
planted, producing, as it does, 

during most of the summer months, its long pendant spikes 
of blue flowers which come admirably into play when mak­
ing up a table bouquet; to this we would add auother beauty, 
namely, OeanothU8 thyrsiflora, bearing flowers like an ostrich 
feather, of a pale blue color. Spirma callosct, S. callosa alba, 
the first bearing pink and the latter white flowers, deserve a 
place here as well as in every garden. 

Belonging to the small tree kind, we recommend 
Kolreuteria paniculata, or balloon tree, as 130me 
people call it, which bears yellow blossoms on 
long erect spikes; and as a suitable companion to 
this plant Lagerstremeria indica, of which there 
are three or four varieties, one bearing pink, an­
other purple, and a third bearing scarlet flowers 
we have also got the white flowering kind, but 
cannot vouch for the latter proving hardy; in 
truth, all of the varieties require protection dur­
ing the winter north of Baltimore, yet there is n ) 
plant that will betttlr repay a little care tllan this 
same crape myrtle. The althea is a very popular 
tree or bush, and it embraces a great many varie 
ties, both single and double flowered; but apart 
from the value of the flowers, there are two or 
three kinds very attractive by their variegated fo­
liage, which latter feature in floricultural produc­
tions has of late yearsclaimedmme prominence 
than we think it deserves. While briDging for­
ward to the light the above desirable trees and 
shrubs, we would, with great respect, remember 
as seasonable the Virginia and Chinese trumpet 
flower; the first so well adapted to covei' stumps of 
trees or old walls gone into decay, the last just the 
thing to plant against a summer house, or as a sol 
itary bush on a lawn, where its robust growth will 
soon produce a stem strong enough to support Hs 

head erect. A new plan\)f growing the wisteria is to train 
it to a stake, six feet high, and when it reaches the top, head 
it off. The second year, or the third, it will support itself 
and form an umbrella shaped head, with hanging flowers. 

.. _eo 
IN looking over files of the Melbollrne (Australia) Leader, 

we observe that there is considerable activity among inventors 
in that distant but enterprising colony. Several patents are 
granted every.week,andimprovements are the order of the day. 
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HOW KEROSENE OIL IS MADE." 

The dark offensive crude petroleum is first subjected to 
fractional distillation. The apparatus employed consists of 
an iron still, connected with a coil or worm of wrought iron 
pipe, which is submerged in a tank of water for the purpose 
of cooling it. When the still has been filled with crude oil, 
the fire is lighted beneath it, and _soon the oil begins to boil. 
The first products of distillation are gases; at ordinary tem· 
peratures, they pass through the soil and escape without be­
ing condensed. By cooling the coil with ice or by compress­
ing these gases by an air pump into a strong receiver, very 
volatile liquors called " rhigolene" and " chymogene" are ob· 
tained. 

Soon the vapors begin to condense in the worm, and a 
stream of oil trickles from the far end of the coil into the 
receiving tank . The first oils obtained have a gravity of 
about 95° Baume; as the distillation proceeds, the product 
becomes heavier, 90° B., 85° R, 80° R, 75° B., 70° R, and 
so on . 

In most establishments it is customary to run the product 
into one tank till the gravity reaches 65° B. to 59° B.; the 
product, known as crude naphtha, being subsequently sepa­
rated by redistillation into (1) gasolene, the lightest ; (2) 
naphtha; (3) benzine. When the stream of oil runs from 
the coil with a gravity from 65° to 59° B., it is diverted into 
the kerosene tank and continues to run into this receiver till 
the gravity reaches about 38° B., or until the color deepens 
to a yellow. This second fraction is the burning oil or kero· 
sene, and is subsequently purified by sulphuric acid and 801. 
kali. 

After taking off the burning oil, tae stream is directed to 
the paraffin oil tanks, and continues to run theretl.ll nothing 
remains in the still, save coke. The last products have a 
. gravity of about 25° B. 

This oil ill Cih).lled to Cl'Yllt&.1lize the paraffin, and is then 
folded in Cloths and exposed to pressure to squeeze out the 
oil. The solid paraffin is purified by repeatedly melting it 
in naphtha, chilling, and pressing; the oil separated from it 
is purified with sulphuric acid and alkali, and used for lubri. 
cating purposes. 

While this is a general outline of the process of distillation, 

the refined petroleum or kerosene sells for 20 to 25 cents. 
As great competition exists among the refiners, there is a 
strong inducement to turn the heavier portions of the naph. 
tha into the kerosene tank, so as to get for it the price of 
kerosene. They change the direction of the stream from the 
coil of the still when it reaches 65° to 63° Fah., instead of 
waiting till it reaches 58°. Thus the inflammable volatile 
naphtha or benzine is allowed to run into the kerosene, ren­
dering the whole highly dangerous. Dr. D. B. White, Pres· 
ident of the Board of Health of New Orleans, found that, ex­
perimenting on an oil which :flashed at 113' Fah ., an addi· 
tion of 
One per cent of naphtha clused it to :flash at . • •• 103° Fah. 
Two " " 92° ., 
Five " ., 83° " 
Ten " "  " .... 59° tl 
Twenty " " " • • . .  40° " 

After the addition of twenty per cent of naphtha, the oil 
burned at 50° F. 

It is, therefore, the cUfJidity of the reUner that leads -him 
to run as much benzine as possible into the kerosene, regard. 
l6ss of the frightful consequences which result from the fre· 
quent explosions. 

On every gallon of naphtha run into the kerosene tank, 
there is a profit to the refiner of 20 cents, or on every one 
per cent of naphtha added to the kerosene, a reduction of one 
fifth cent per gallon in the cost of production, which, with 
kerosene at 25 cents per gallon, amounts to 1t per cent. For 
every gallon of naphtha sold as kerosene, the refiner can af­
ford to throw away four gallons. Nothing is more desirable 
than the discovery of some use to which the naphtha can be 
put, which will make such a demand for it as to raise its 
v8.:tue above that of kerosene, that it might be the interest of 
the .refiner to separate as much instead of as little as possi­
ble. It must not be supposed that the specific gravity of the 
oil can be considered a safe index of its quality; on the con· 
trary, the specific gravity gives very little idea of the quali. 
ty, for while naphtha tends to render the oiHighter, the aver· 
age gravity of good oil is maintained by the heavier oils pre· 
sent. A poor, dangerous oil may be heavier than a Side oil. 

Ordinary kerosene :flashes at 86° Fah., but has a gravity of 
47° B. 

it should be remarked that refiners diff"r in the details of the THE CHEAPEST PROCESS FOR MAKING A SAFE OIL. 

operation. The cheapest process for making an oil that will not flash, 
When very large stills are employed, of a capacity from that is, emit an ia:flammable vapor, below 100° Fah., IS the 

one thousand to thirty-five hundred barrels, the distillation following: 
is not continued till coke is formed; but is interrupted when 1. Run off the naphtha down to 58° B., instead of 65° to 
thElre remains in the still a thick tarry residuum amounting 62°, the usual point. 
to from five to ten per cent of the Original oil. This residu - 2. Then expose the oil in shallow tanks to the sun or dif-
um is afterwards distilled to coke in smaller stills. fueed daylight for one or two days. 

By slow distillation in high stills, the heavier oils are The incree.sed expense of this plan of refining would not 
" cracked" into lighter oils, so that the refiner need not -pro'� reach more than th�ee or four cents per gallon. This addi. 
duee any heavy oil. In many of the largest establishments tion would be cheerfully paid by the. consumer, to insure 
only three product/:! are obtalned from crud" oil; 1. Crude himself and his wife and children fN/m a horrible death. 
naphtha; 2. bUil'ning oil; 3. residuum. But, the refiner says, I cannot get the advanced price, be 

The burning oil is dflodorized and bleached for market cause the conslLtner does not know my oil is safer than the 
with sulphuric acid and alkali; the crude n,aphtha is sold for cheaper article. This is true, and our only hope is in strict 
from 3 to 5 cents per gallon, and poured down the oil laws, rigidly enforced, which will make it a crime to sell an 
wells, nominally to clean them, but practically to be Bold to unsafe oil. 
the refiner again in the crude oil at 14 cents per gallon; or 
it is sold to be redistilled for gasolene, rt fined naphtha, and 
benzine. The weil owr.ers ale many of them dishonest 
enough to pour the naphtha into the crude oil tank. This 
adulteration averages fifteen per cent. The residuum is 
lIold to be distilled for paraffin and lubri cating oil, or it is 
cracked in high stills, and the product put into the large 
stills with the crude oil. In this case no lubricating 
oil or paraffin are manufactured. This is the practice at 
Cleveland and Pittsburgh . Some redistil the last ten per 
cent, the colored portions of the burning oil, with the crude 
oil. 

Some place the crude petroleum in large stills and blow 
steam through it, and thus take off the crude naphtha, before 
the oil is run into the fire still. 

Some manufacturers, who pride themselves upon the supe­
rior quality of their special brands of oil, separate certain 
portions of the distillate,and send them to market as unusu­
ally lIafe oils. 

The" Astral oil" is probably the oil which runs from about 
54° to 44° R, in other words, the ,. heart" of the burning oil. 
As it does not con tain the lighter portions of the ordinary oil, 
its flashing point is 125° Fah., or 25° abo ve the standard of 
safety, although its average gravity is 49° B. The " mineral 
sperm" is a heavy oil, which probably rUDS between 40° B. 
and 32° R, averaging 36° B. This is so heavy, and requires 
so high a temperature to volatilize it, that it does not evolve 
an inflammable vapor below 262° Fah., nor take fire below 
300° Fah. Practically it is as safe as whale oil . 

Treatment with Acid.-After the oil has been fractioned, it 
is subjected to the action of sulphuric acid to remove a little 
color, but more particularly to sweeten it, that is, to remove 
the disagreeable odor which it still retains. About two per 
cent, by measure, of acid is poured into the oil, the mixture 
is thoroughJy agitated, and, on standing, a dark tarry sed! 
ment separates; this is r.-moved, and the clear oil is then 
agitated with water, then with alkali, either caustic soda or 
ammonia. This neutralizes the last traces of aCid, and, after 
removal by water,leaves the oil" sweet." Some of the more 
careful refiners then subject it to a somewhat elevated tem­
perature to expel a small percentage of naphtha or benzine 
which it still contains, while a few subject it to redistilla­
tion. 

Why mo8t of the kM'08ene in the market is un8afe _-The 
crude naphtha sells at from 3 to 5 cents per gallon, while 

"From a report to the New York Department of Health by ProleiBor C. 

F. Chandler. 

THE ymLD OF DIFFERENT PRODUCTS. 
The yield of the different products from crude petroleum 

varies greatly in different refineries. The following is a fair 
average for Pennsylvania oil of about 45° B. : 

Gasolene . . . .  _ . . . . . . . . . . -............... ..... 1t 
Refined naphtha . . • • . . • • . . . • . . •  " . • • • . . • . . • • . .  10 
Benzine . . . . . . . • . •  -. • . • . • .  • • • .  . . . .  . • . . . . • . • . • .. 4 
Refined petroleum or kerosene . • • . • • • . . • . . . • •  55 
Lubricating oil ............................... 17t 
Paraffin . . . • . • . . . . • .  _ . • • . , . . . . .. . . . . . . . . .. . . . .  2 
Loss, gas, and coke . . . " • . • . . . • . . • . . . .  " • • • . • .  10 

100 

By cracking, tha same oil could be made to yield 
Crude naphtha . . . . . . . • . . . . . . • • . . • . . . . • • • • . • . 20 
Burning oiL................................. 66 
Coke and loss . . • • . . . . . . . • . • • • . . . . . . . • . . • . . . . .  14 

100 
-.�.-

Gymnast 10 Balloenlsts. 

The New Haven PaUadium describes the performances of 
Miss Leona Dare, a Connecticut circus woman, who from be· 
ing a humble performer under the tent has risen to remarka' 
ble experiences as an aero:l8.ut. She has lately been thrill­
ing the people of the West by trapeze performances while 
suspended from a balloon. One of these recent entertain­
ments at Indianapolis is th us set forth: 

The balloon was inflatei', and at a quarter to 8 was cut 
loose; and the fine formed Leona, in circus clothe�, dangling 
down from the trapeze bar, holding inh". to<>th A. Ft"",p which 
encircled the waste of Tommy Hall, a companion for her first 
voyage in the air, left tM'ra firma. 

Everything was as still a3 death, and it was observed that 
Hall weakened a little, but the plucky" Qlleen of Antilles," 
Leona, was perfectly cool. Just as soon as they left the 
earth, Leona commenced spinning Hall around until it made 
us giddy. After this performance, and when about three 
hundred feet in the air, they commenced their highfalutin' 
performance, known in show language as the double tra­
peze . 

They performed all the difficult and hazudous feats at an 
altitude of about half a mile, with the same reckless daring 
that characterizes their performances under the pa.vilion, 
where, if they were to tumble, their fall would not exceed 
thirty feet. Up, up they went, until they were scarcely 
larger than a person's hand, and, when looked at thro gh a 
glass provided for the occasion, it was seen that they had 

climbed upon their trapeze car, and were apparently enjoy. 
ing a tOte Ortdte while resting from their exciting and peril. 
ous exercises. The balloon descended very rapidly and 
landed about Italf a mile from the starting point, in an open 
field, and a party rode up in time to witness their alighting . 
Hall was silent and sober, while Leona, laughing, said to 
Warner: "How was that for high 1" 

-._ .. 
The Opal. 

The opal comes from Hungary and Mexico. The Hunga . 
rian opals are much the superior, aud have not the disadvan­
tage of deteriorating with time. For the perfection of an 
opal, it should exhibit all the colors of the solar spectrum, 
disposed in small spaces, neither too large nor too small, and 
with no color predomih;&ting. The opal is sometimes called 
the "harlequin," in allusion to the great variety of colors 
which it displays. The substance of the opal is of a milky 
hue and of a pale greenish tint. This milkiness is generally 
known by the term opalescence. It is the color of water in 
which a little soap has been dissolved. In order to explain 
the brilliant colors of the opal, we may imagine in the stone 
a great number of isolated fissures, of variable width but 
always very narrow. Each fissure, according to its width, 
gives a peculiar tint similar to the effect produced by press. 
ing two plates of glass together: we may recognize violet, 
blue, indigo, red, yellow and green, the last two being exhib 
ited more rarely than the others. 

As a proof that the brilliant colors of the opal are due, as 
we have said, to narrow fissures, similar colors may be pro. 
duced by partially fracturing, with the blow of a hammer or 
a. wooden mallet, a cube of glass or even a rock crystal. 
Colors obtained in this way are of the same character as those 
of fiowers, which result from the overlaying of the transpar­
ent tissues of which the petals are composed. Herein lies 
the secret of all their varied hues from their first opening 
until their final decay. 

Sometimes the opal is colored only in its substance, and 
has not so great a. play of light as when it is variously 
traversed by fissures, and then it is not so much esteemed. 
The opal is not a very hard stone . In its chemical composi­
tion, it is only quartz combined with water. Hea.t, expand­
ing its fissures, varies its colors, and pressure obviously pro­
duces the same effect; M. Babinet states tha� he thus often 
changed, without permanent alteratian, the colors of a beu-_a 
tiful Hungarian harlequin opa.l. The opal of the Roman sen­
ator Nonius, of the size of a. hazel nut, which he selected 
from among all his treasures as the companion of his exile, 
was estimated at about 800,000 dollars, This gem has appro­
priately been called" the Koh i.noor of Rome." 

_18' _ 
Improvements In Biastlnar. 

T. Klerity, a German engineer, has lately introduced an im­
proved blasting cartridge, which is said to save much pow. 
der or dynamite . and seems to be worth notice. The new 
feature of it consists of a cast: steel cylinder, which is illsert 
ed in the cartridge, and replaces a. part of the powder, which 
is ignited through a touch hrle in the cylinder. At both 
ends the cylinder is very near the calibre of the bore hole, 
but its middle part, for about 2-3 of the whole length, is reo 
duced to half that diameter. This thin part has a channel 
bored through it at right angles to its axis, while another· 
vertical channel follows the axis from the top until it reaches­
tlie transverse paesage, both of which are filled with fine· 
grained powder and ignited in a suitable way. The length of 
the �teel cylindf'r is 1:2 or 14 inches, and its diameter 1 to 11: 
inches at the ends. and t to ! inch in the middle. It is in· 
serted in a cylindrical paper bag, and the powder of dyna-­
mite filled between the reduced diameter and the paper; it. 
is then placed in the bottom of the blast, covered with a cer· 
tain thicknells of tamping, and fired in the ueual way­
through the channel in the ceutre. Another improvement; 
with the use of dynamit� has lately been made at Rilo bl, in 
Carinthia, where the dolomitic limestone i B very cavernoUSr 
and much of the power of the explosive is lost, ts gases ex­
pandin '; uselessly into the , e cavities. In order to prevent. 
this, a watertight dynamite cartridge is introductv' '�to the· 
bore I' ole, and before Jiring it, as much water pumped into· 
tve same as it and the nex adjoining cavities would hold. 
Through this very simple expedient, a wonderful effect is. 
�ald to hav been produced, by which half of the former ex­
penses of blasting were sa.ved. 

,.. .•. -
Coal In China. 

According to Baron Richthofen and others. tae Ohi'nes6> 
coal fields cover an area of upwards of 400,000. square miles; 
12,000 miles of coal have sufficed to make Great Britain the 
greatest workshop of the world. In the province of Hllnan, 
a coal field extends over an area. of �:t,700 square mil"s. 
There are t wo perfe\ltly distinct coal beds in Hunan, one 
bearing bituminous and the other anthracite; the latter be­
ing most conveniently situated with regard to conveyance 
by water, eas ily mined, and covering an area equal to that 
of· the anthracite coal fields of Pennsylvania. In quality 
this coal will compare favorably with the best kinds of an­
thracite known. 

The coal ar�a of the province of Shansi is of the enormous 
extent of 30,090 square miles. This is capable of supplying 
the whole wbrld, at its present rate of consumption, for 
thouslI.nds of years, and has unrivaled facilities for mining. 
The beds vary from twelve to thirty feet in thickness, while 
the system of coal bearing strata in this province is about 
500 feet in thicknel\S, and contains, btlsides, an inexhaustible 
supply of irOIl ore. Ping-ting-chau is conspicuous lor an ex· 
traordlnary and exceptionally favorable uxtaposition of coal 
andiron. 
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STRYCHNIA AND HEMLOCK, 

The effects of strychnia are very simple; leaving the intel­
lect unaffected, it chiefly seizes upon those parts of the ner­
vous system from which flow the impulses that set the 
muscles in motion. 

The�e impulses, which in the natural condition of the body 
result in the orcinary voluntary movements, are placed by 
the action of strychnia beyond the control of tbe will. In­
voluntary twitchings of the musclt's and sudden jerkings of 
the limbs first occur; but if the dose of the poison be suffi­
cient, these soon become general, and the body passes into a 
state of the most rigid spasm. 

We do not observe those alternate contractions and relaxa­
tions which in a fit of ordinary convulsions-epilepsy, for ex­
ample-allow of tbe bending and straightening of the limbs 
in rapid succession, but the whole of tbe muscles of tJ:e body 
are simultane ,ualy locked by violent an'1 continuous cramp. 

From common cramp we may get some notion of the agony 
which racks the wbole body of a person poisoned by strych­
nia. The effects of strychnia resemble those of tetanus (lock 
jaw)x1I.ther--than tlmse of epilepsy. The frightful risus sar­
donicl1s caused by cramp of the facial muscles, is, indeed, an 
expression common both to strychnia poisoning and to teta­
nus; and thll jaws are as tightly locked in tbe one condition 
as in the other. 

The rigor thus affecting the muscles of the head rapidly 
spreads over the whole body, which soon becomes stiffened 
with spasm and shaken with violent tremor; the trunk 
meantime is extellded to the utmost, the feet are drawn into 
a straight line with tbe legs, and, at the hight of the parox­
YSID, the hEad is drawn backwards, the back is arehed, and 
the body supported on the heels and the back of the head; 
the chest is fixed, and the breathing suspended. After It few 
seconds the cruel spasm ceases, and the muscles, wbich a mo­
mEnt before felt as hard !Iff wood, are now flaccid and ex­
hausted, ari-(Cth� suspended life returns with a long drawn 
13igh. Now the poor patient speaks, and in feeble, tremulous 
accents implores to be left undisturbed, and shudders or even 
passes into another paroxysm if any one approach him and 
attempt means for his relief. 

Strychnia impresses the whole nervous system with such 
exquisite f e'lsibil ity that the lightest touch is sufficient to 
evoke a fresh discharge of nervous power. Under its influ­
ence the nervous system is like an overcharged thunder 
cloud or Leyden jar; and disruption oacurs on the faintest 
disturbance. 

And terrible indeed are these electrical convulsions in the 
body. The intervals of re�pite and of seeming rest, but 
really of dread suapen,e, become ahorter Bnd shorter, and 
each succeeding discbarge is more violent and prolonged. 
Tbere is no gasping for breath, for the iron spasm holds tbe 
chest too rigidly confined to allow of even this niggardly re 
lief. The interchange of gases in the blood is suspended, 
the air lies stagnant in the lnngs�an:d the patient iii suffoclI-

"ting even more rapidly than if a cord were firmly tied round 
his neck; the tongue grows purple, the poor heart mean­
while puts forth all its energy, and throbs almost to burst­
ing. It avails not, however; the blood which it so hurriedly 
distributes wants vital air; and when the storm is over, the 
body falls lax into the bands of death. Then, if we look to 
it, we find the muscles torn by the violence of the fatal 
cramp. 

Such are the simple effects of strychnia; and a quarter of 
a grain taken by the stomacb, or thll one sixteenth of a 
grain introduced under the skin, will, in a person of moder­
ate s)ze and strength, produce the whole of them. 

And yet the mite of strycbnia itself ulldergoes no change. 
We may separate the whole of it from the dead body, and 
therewith reproduce its effects in other living beings. Such, 
indeed, is the physiological test for strychnia; and it is read­
ily applied. We take a frog fresh from the pond, and hav­
ing r�moved the moisture, by mMns of a piece of blotting 
paper. from its back, we place thereupon a few drops of the 
suspected solution. It is soon absorbed, and if strychnia be 
present, the sensitive little animal is thrown into a state of 
tetanus. 

Strychnia poisons all animals alike, from the tiny insect to 
th" largest quadruped, and the hot blooded bird i$ as Buscep­
tible of its action as the cold blooded reptile. If a wild ani­
mal i, killed by this poison, the vultures that eat the flesh 
are poisoned too. For several years past it has been an ac­
tive instrument in the hands of the suicide and the avicide. 
Wheat steeped in water embittered by a minute fragment of 
strychnia and thrown broadcast over our fields has been, 
and we fear continues to be. the fatal device to which our 
feathered tribes fall an easy and indiscriminate prey. When 
will our farmers and horticulturists learn that these little 
laborers are worthy of their hire, and that-the wed they COIl' 
sume is in value nothing as compared with what tbey save 
from the depredations of the fly and the canker worm? 

We have spoken of strychnia merely as a poison. It is 
not difficult to see how, in the bands of the physician, its 
pow..-rful prop"rtte� may be directed to the relief of disease. 
As tbe most powerful excitant of the centers of motion, 
strychnia becomes the appropriate stimulant when those cen­
ters are paralysed. As a tonic it rivals quinine. Strychnia 
is derived from the nux vomica (8trychnos nux 'Vomica), a 
plant of the same natural order as the common blue peri­
winkles; but the poison abounds in many other species. 

HEMLOCK. 
From Iltrychnia we pass to a consideration of its opp08ite, 

namely, hemlock. No poison claims a higher antiquity or 
a greater historical interest than hemlock. To the physician, 
there is none that surpasses it in physiological interest. The 
bare mention of the plant carries one back to the days of 
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the Grecian republic, and recalls the undying names of Soc- to a low temperature. The greater bulk of paraffin is, 
rates, Theramenes, and Phocion-men who submitted to the however, obtained from coal tar. The oil produced from 
baleful influence of hemlock rather than betray tbe liberty paraffin will only burn in the presence of a WiCK, and ia 
of their country. If we would learn the effects of the Athe- therefore perfectly safe; when burnilJg; it splits up into 
nian State poison, we may have Plato for our teacher, and olefiant gas, thus producing a brilliant white light. '1'0 sum 
for a subject him of whom Cicero justly said" that he was up: From the two waste products of coal, in the mauu ac­

the first who called down philosophy from heaven to earth, ture of gas, are obtained carbonate, chloride, and sulphate of 
and introduced her into the public walks and domestic reo ammonium, sulphur, and sulphuric acid, coallUlphtlvt, bell­
tirements of men, that she might instruct them concerning zol, nitro-benzol, anilin, carbolic and carbazotic aClus, 3�ud 
life and menners." "Socrates," says Plato, "received the fa solid paraffin. 

------------.... � ..... � ...... ----------
tal cup Without change of countenance or the leastperturba-

The New- Liverpool Central tation. 
tion, and then, offering up a prayer to the gods that they TIie Central Railway Station, now iu progre"s at Liverpool, would grant him a prosperous journey into the invisible is owned conjointly by the Great Northern, Midland, and 
world, drained it with perfect composure. His friends around Manchester, Sheffield, and Lincolnshire Railw3,YS. These 
him burst into tears. Socrates alone remained unmoved. three great companies, for the purpose of extending theil' 
He upbraided their pusi.lIanimity, and entreated them to ex- system west of Manchester, have for some cou6iderable time 
ercise a manly constancy worthy of the friends of virtue. formed an amalgamated committee, known as the Cheshire His executioner directed him to walk about until he should lines, Besides the above railway, a new and direct line 1.H)­
feel his legs becoming heavy. He did S.9 until the chilling tween Liverpool and Manchester is being constructed under 
operation of the hen,Jock compelled Trim to lie down; then it the direction of this committee. The Central Station is situ­
seized upon the more vital parts. The executioner approach- ated in Ranelagh street, and the front buildings are intended ing him, said to his friends, that when the effects of the to occupy the whole side of the street between the Lyceum poison should reach the heart, Socrates would depart. Then, and the Adelphi Hotel. The platforms and other conveni­uncovering him, he found the lower part of the body was ences extend backward from Ranelagh street for the whole cold. At this time Socrates spoke these his last words to length of Bold street, being parallel to that fashionable his friend Crito: 'Crito, we owe Esculapius a cock; pay the lounge. Some idea of the extent of the works may be COll­debt, and do not forget it.' ,It sball be done,' replied Cri- ceived from the fact that over six acres of propetty have 
to; "but consider whether you have anything els9 to say." been purchased for the purposes of this terminal 8tatioll. Socrates answered not, but in a short time was convulsed. 

The booking office and other buildings facing HaueJagh The man thfn uncovered him; his eyes were fixed; and street are now nearly completed. The ItalJan style has be<eu when Crito observed this, he closed bis eyeUds and his mouth." adopted in the architecture. The main building consists of In this account, we have ample proof of the action of hem- three stories, and is 142 feet in length, 70 feet iu width, e.nd lock. The legs grow heavy, and the cbilliog E'ffects creep 
60 feet in hight. The ground floor is of Tuscan order, with on. The victim, no longer able to stand, lies down; at last pOlished grey granite architraves. The first floor is Ionic, the J'espiration ceases, accompanied, as is usual in such cases, with poliehed red Aberdeen granite shafts and pilasters. 

by a slight convulsive tremor, the mind remaining clear and The upper storey is in the Attic style, and will when com. tranquil to the last. pleted be surmounted by a handsome clo,ck turret. The Hemlock is the exact opposite of strychnia. Strychnia ex- stone chiefly used in the construction is of a fine cream cites the organs of motion; hemlock depresses them. Strych- c ... lored appearance, and comes from the An caster quftrries, 
nia kills by caueing intense an1 prolonged spasm of the in Lincolnshire. Behind the booking office the platform muscles, by whose alternate contraction and relaxation air is roof is in course of erection, with ite supporting walls. Ad­drawn into and expelled from the lungs; hemlock kills vantage has been taken of the good building stone (of the by causing complete relaxation and paralysis of the muscles. 

red sandstone formation) found in excavating for the works, Here, then, we have two nerve poisons so completely op- by using it in the construction of thtse supporting walls. posed to each other that each is the antidote of the other, The roof over the platform, 700 feet in lengtb, consist" of and a study of their action furnishes a good illustration of one main span of 160 feet clear between supports and a side the principles that guide the physician in the administration 
SpllN of varying width. In the construction of this roof, for of an antidote. the purposes of combining strength with lightness, steel has 

- ••• - b�en largely used, and tbi" material, with a certam novelty 
The Wal!!te Produets or (loal. of arrangement, will make the structure unique and one of 

In the destructive distillation of coal for the production of tbe finest in the kingdom. In order to connect the station 
ordinary gas, a quantity of offensively smelling water and a with the Brunswick Station at the soutll end of the town, 
conside,able bulk of tarry matter are also produced. These an11 owned by the same committee, a line of a mile and a 
were formerly thrown away as useless and deleterious, but half is in course of conatrudion. This line is chit'fiy in 
now they are utilized. tunnel, with numerous openings for ensuring good ventila. 

The noxious odor of the gas water is due to the presence tion, and passes nearly in a slraight line bdween the two 
of sulphur and ammonium compounds, and by' simply adding' statIOns. The tunnel is of sufficient width for three lines of 
sufficient quicklime the alkaline componnds are decomposed, rails, and is already completed for the greater part of the 
and ammonia gas is liberated_ This is conducted into cham- di�tance. The line, it is expected, will be opened in the eaJ'ly 
bers filled with carbonic acid gas, and thus the common salt, part of the ensuing year. 
known as carbonate of ammonium, is produced. More than 
2,000 tuns of this useful chemical aro annually made from 
refuse gas water. If, instead of quicklime, hydrochloric acid 
be added, sal ammoniac is obtained, from which nearly all 
the medicinal preparations of ammonia are produced. The 
quantity of sal ammoniac thus manufactured from year to 
year, exceeds 4,000 tuns. If, again, sulphuric acid be em 
ployed in the place of hydrochloric acid, sulphate of ammo­
nium is tbe result, about 5,000 tuns of which are annually 
used for manures_ When to a solution of sulphate of am­
monium one of sulphate of aluminum is added, the crystal­
line substance called alum is obtained, so generally useful in 
the arts. The sulphuric acid used in prepiUing alum may 
also be eliminated from gas water. The sulphur impurities 
referred to before are removed by means of a mixture of 
sawdust and iron, sulpb.ide of iron and water being produced; 
air is then passed through the mixture, the effect of which is 
to convert the sulphide of iron back again into oxide, the 
sulphur at the same time separating in tbe form of powder. 
The sulphur is then burned in a properly constructed fur 
nace, and, by �ausing the fumes to combinfl with nitrous and 
aqueous vapors in leaden chambers, sulphuric acid is ob­

tained. 
Let us pass now to the tarry matter, the other waste pro­

duct of the distillation of coal. This is a very complex 
body, containing a large number of substances, most of which 

are volatile, some acid, some alkaline, and some neutral. By 
a r9priate chemical meamf; these components of crude coal 
tar are obtained in a state of purity. The lighter portions, 
known as coal naphtha, consist principally of benzol, a liquid 
of great utility in the arts. By treating henzol with nitric 
acid, nitro-benzol is produced, which is used, on account of 
its sweet taste and almond-like odor, to perfume soaps and 
flavor confectionery. Anilin, the base of all the dyes bear­
ing that name, is obtained from the action of nascent hydro 
g- n on nitre.benzol. Carbolic acid is another product of the 
fractional distillation of coal tar. By the action of nitric 
acid carbolic acid is converted into carbazotic acid, which is 
now

'
used as a yellow dye. Perhaps the most interesting of 

1111 the products of coal tar is solid par"ffin, a colorless crys­
talline fatty substance, which may truly be termed H con­
densed coal gas." It is found naturally in tha coal measures 
and other bituminous strata, constituting the minerals known 

as fossil wax, ozokerit, etc. It exists also in solution in 
many kinds of petroleum. and may be obtained by distilling 
off the more volatile portions, and exposing the remainder 

.. .  -.. 
Ilo"W to Treat Battery Zincs. 

The best rolled zinc should be employed; it givps a higher 
force than cast zinc, and is more economical, because cast 
zinc is subj�ct to much more local action, owing to its por,�us 
condition. Cast zinc rods may be used with equal advantage 
in c"lls where they are only exposed to sulphate of zinc, or 
chlorides of sodium or ammonium, becau�e these do not act 
by themselves on zinc. 

The coating of zinc with mercury prevents the local action 
of the acid; it appears to effect this by giving a smooth 
surface, and eo favoring the aohteion of hydrogen, which 
lDay be seen covering it in little bubbles; therefore, anything 
which tends to rougbness of surface tends to increase local 
action and waste of zinc and acid, a poillt the learntf should 
carefully fix in his memory as an axiom. The practical 
lesson is: keep your zincs thoroughly clean and well amalga­
mated. Care �hould be taken to u�e only pure mercury; 
much of that sold contains lead and tin, which are mbchlev­
ous. The mercury should be kept for some time in a bottle, 
with dilute nitric acid over it, and occasionally shaken up. 
To amalgamate zinc, wash it first with strong soda to re­
move grease; then dip it in a vessel of water containing.one 
tenth of sulphuric acid, and as soon as strong action takes 
place transfer it to a dish (such as a soup plate); pour 
mercury over it, and rub it well till a bright silver like film 
orms; then set it up to drain on edge, and before use, rub 
off any globules which are set free. Whenever the zinc 
shows a gray granular surface (or rather before this) brush it 
well and reamalgamate, remembering that saving of mercury 
is no economy, and free use of it no wastc---for it may aU be 
recovered with a little care. Keep a convenient siz0d jur or 
ve�sel solely for washing zincs in, and brnsh into this the 
dirty gray powder wbich forms and i� an amalgam of 
mercury with zinc, lead, tin, etc., and forms roughness8s 
which reduce tbe protection of amalgamation. Let this 
powder collect for Il,time and then transfer it to a bottle, in 
which wash it with sulphuric acid first, and then with dilute 
nitric acid, and you will recover the mercury. This waHhing 
saouM be done whenever a plate is r�moved, and never less 
than once a day if in regular use; the cheap brushes are ex­
cellent for these purposes, but of course must not be left 
soaking with acids. 

-.� ... 
THE new rate for postal money orders, now in operation, 

is 5 cents for an amount not exceeding ten dollars. 
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SILKWORMS. 

[Compiled from the " Fourth Aunual Report," by Charles F .  Riley. State 

Entomolollist of Missouri. ) 

Silk is at once the strongest and most tenacious of fibers, 
aBd makes the most beautiful, durable, and valuable of tis­
lIues. What gold is to metals, or the diamond to precious 
atones, that silk is to all other textile fibers. 

Though we may not, at present, be able to compete, in their 
own markets, with the cheaper labor of parts of Europe snd 
Asia, there is no reason why, with proper intelligence, we 
may not produce our own silk as cheaply as it can be brought 
here from those countries; and I am convinced that, should 
we ever be cut off by war from those countries on which we 
rely for our present silk supply, we 
can easily fall back on our own re­
sources. Even now, there is no rea· 
son why the young people, and those 
unable to do harder work, in thous­
ands of families, should not spend a 
few weeks each year in the pleasant 
work of producing cocoons. 

Of the eight species which will be 
treated of, four, namely, mari, cynthia, 
yamamai, and Pernyi, are of foreign 
origin ; and the other four, namely, 
Cecropia, Promethea, Luna, and Poly­

phemu8, are native. When newly 
hatched, all of them, even to the mul­
berry species, are, in form and struc­
ture, exactly alike; and they dif -
ferentiate more and more as they in ­
crease in size, until each acquires its 
apecific characters. 

All these silkworms cast their skin 
four times durillg the feeding period, 
and thus have five different stages of 
growth ; the worm resting and fasting 
from one to three days, then graduall y working off the oU 
skin, and afterwards knocking off the head. 

They all, when in the cocoon, are furnished with an acrid 
or bombycic fluid, with which they weaken the resi�ting 
force of their cocoons, and facilitate the exit of the moth; 
though those which make rounded or closed cocoons are much 
more amply supplied than those which form pointed or open 
ones. 

.All the cocoons, whether pointed or rounded, ara spun in 
one continuous thread. In issuing, the moths of all of them 
rupture, more or less, the threads of the cocoon, thus render­
ing it valueless for reeling. Many writers assert to the con· 
trary ; but I have examined no deserted cocoon which has<not 
ahown some broken threads, and have witnessed the threads 
break during the emergence of the moth. Such as are natu­
rally open are broken less than the others ; but if only a half 
dozen threads are sundered, the cocoon is spoiled for reeling 
purposes. All the native cocoons are at times found drilled 
with large holes, and gutted by birds or squirrels ; and those 
which fall to the ground are frequently destroyed by mice, 
rats, and moles. 

In manufacturing silk, the cocoons are subjected to steam 
or to heat in order to destroy the vitality of the chrysalis, 
which would otherwise bore out and break the silk. 

All the moths are night flyers. All the large heavy worms, 
when full grown and in a state of nature, hang on the under 
side 01 leaves and twigs, being too heavy to sustain them · 
selves in an upright position. They are all of some shade of 
green-no matter what their color when younger-and in a 
measure similate the leaves of their food tree, so as to ren­
der detection difficult. 

It is a little singular that the principal trees which may be 
used for producing the best silk, namely, the mulberry, osage 
orange, and ailanthu:s, are all three of them remarkably free 
from the attacks of other insects. 

By judicious breeding and selection, I believe that the na­
tive wor ms may be improved in th6ir silk-producing qualities, 
aad that the foreign ones may be acclimatized and better 
adapted to our conditions. 

THE POLYPHEMUS SILKWORM-Attacu8 [ TeZea] Polyphemu8, 
LINN.-{Lepidoptera, Bombycidr.e. ) 

This icsect has been sty led, with much j uBtice, " the Amer­
ican silkworm " by Mr. L. Trouvelot, of Msdford, Mass. That 
gentleman made a series of very interesting experiments in 

THE POLYPHEMUS SILKWORM. 

rearing the worm in large quantities in the open air, and in 
1865 he had not less than a million feeding upon bushes cov­
ered with a net. An interesting account of these experi­
ments, but more especially of the natural history of the spe­
cies, may be found in the first three numbers of that excel­
lent periodical, the American Naturalist. 

The eggs of Polyphemu8 are deposited singly, or in twos 
or threes, on the under side of a leaf or upon a twig. They 
are whitish, inclining to flesh color on the top and bottom, 
and encircled on the sides by a characteristic broad band of 
amber brown, which is the natural coloring of the egg shell 
and distinct from the brown fluid which is secreted with them 
and fastens them to whatever object they are consigned. This 
brown band has a narrow pale spot at the two smaller ends. 
The moths issue with us the latter part of April or in May, 
and the female commences depositing very soon afterwards. 
The eggs hatch in about ten days after deposition. 

The worm feeds on oak, walnut. hickory, basswood (Pilia), 
elm, maple, hazel, apple, ro�e. quince, thorn, plum, choke 
cherry, sycamore, poplar, birch. honey locust, blueberry, and 

POLYPHEMUS MOTH, MALE. 

willow, on the first nine of which I have found it myself. 
\Vhen f ull grown, it is a most delicate and beautiful object, 
being of a clear apple green color, with oblique yellow lateral 
lines, and tlibercles tinseled with orange, gold, and silver. 
The head, spiracles, legs, and ends of prolegs are of a buff 
yellow, the front edge of the first joint sulphur yellow, and 
the edges of the anal shield purple. 

COOOON OF THE POLYPHEMUS SILKWORM. 

The cocoon is formed of strong silk which, when un wound, 
has a glossy fi per. It is oval and closed at both ends, dense 
and generally fastened to a leaf or leaves, with which it 

falls to the ground, though sometimes it .is fastened to twigs 
and therefore remains exposed, during the winter, to its ene­
mies. The exit of the moth has been. well described by Mr. 
Trouvelot: 

" The moth is provided with two glands opening into the 
mouth, which secrete, during the last few days of the pupa 
state, a fluid which is a dissolvent for the gum so firmlyuni­
ting the fibers of the cocoon. This liquid is composed in 
great part of the bombycic acid. When the insect has ac­
complished the work of transformation which is going on 
under the pupa skin, it manifests a great activity, and soon 
the chrysalis covering bursts open longitudinally upon the 
thorax ; the head and legs are soon disengaged, and tbe acid 
fluid flows from the mouth, wetting the inside of the cocoon. 
The process of exclusion from the cocoon lasts for as much 
as half an hour." 

OHRY2ALIS COVERING OF THB POLYPHEMUS SILKWORM. 

The moth is of a dull ocher yellow, . shaded more or 
Ie,s distinctly with innumerable black particles, and 
with a broad gray band along the front, or costal edge, 
and passing over the thorax. There is It darker, red­
dish brown shade across the middle of the wings, and 
near this shade on each wing is a transparent eye-like 
spot, divided by a slender opaque line, and margined 
l.y a yellow and a black ring, the las t much broader 
on the hind than on the front wings, being there widen­
ed on the inside into a large black: spot with the part 
ad joining the eye-spot bluei sh white. Near the hind 
margin of each wing is a dusky band (blueish on the 
front ones), edged with pink white behind : and near 
the base of the front wings is a zig zag crimson line, 
edged inside with white. There is a great variation 
in the COIOIS of this insec', dependent in some measure 
no doubt, on the food of the larva. Specimens occur 

which have the general tint either very dark or very pale ; 
either brown, smoky yellow, cream color, rust red, or green­
ish ; while the large black spot on the hind wings is some­
times replaced by rust red. 

The male is easily distinguished from the female by his 
smaller abdomen and very broad antennlll, which are, in 

fact, broader than represented in the annexed figure. as they 
have been known to spread nearly half an inch. They have 
actually been mistaken for a third pair of wings by inex­
perienced persons. 

The principal difficulty in the way of reeling the cocoon of 
Polyphemus is the hard matter which binds it ; but it is not 
an insurmountable one, and the cocoon could no doubt be 
improved by a proper process of continued selection. The 
silk is strong and lustrous. 

As with some of the other species already mentioned, two 
broods of this insect are frequently produced each year in 
this latitude, though it normally appears to be single brooded 
in the ]RO're northern States. In the South it is always double 
brooded, the rlrst moths issuing about the middle of Febru· 

ary in Louisiana. If it is ever grown 
for silk, the South will be the most 
favorable part of the country, for 
it often abounds in New Orleans in 
such numbers, on sycamore, elm 
and ]ive oak, especially the latter 
as to be easily gathered by bush­
els. 

. .•. . 
Locomotive BoUers. 

During the recent meeting of the 
M1.ster Mechanic's Association, the 
subject of boiler construction for 
10colLotives received earnest discus­
sion. The merits of the plain cir­
cular boiler and the wagon top 
boiler were II;lso examined. The 
form consists in a swell or eleva­
tion of the boiler above thil fire 
box. On this and other features, 
the Railroad Gazette observes : 

The location of the domes, too, is 
an element which must be taken 
into consideration. If there is but 

one, and it is located over the fire box, where the ebullition 
is most violent, there must necessarily be more steam room , 
to prevent the water being carried into the steam pipe,than 
would be required if the dome were over the tubes. The 
variation of water level due to the inclination .. of the track 
and the surging of the water will be greatest at the ends of 
the boiler and least in the center. 

On merely theoretical grounds, therefore, it seems pro­
bable that the steam taken from a dome located in the 
center of the boiler would be drier than if taken from a 
point over the fire box, and this would seem to indicate that 
the e vils complained of in straight top boilers are to a very 
great extent due to the fact of taking steam from a dome 
over the fire box instead of the center of the boiler. Now 
if we keep carefully in mind the importance of comparing 
the weights instead of the dimensions of boilers, and then re­
member that one with a straight top of a larger diameter 
will w�igh no more than 111< wagon top boiler of a smaller 
size, we will see that, with the dome located in the center, 
the straight top boiler bas an advantage over the other. 
The question thus becomes· : whether steam taken from a 
dome located in the center of a boiler of larger diameter will 
be drier than if taken from one over the fire box of a boiler 
of s maller diameter with a wagon top. The advantage 
claimed for wagon top boilers of greater steam room and water 
capacity is gained equally well by the enlargement of the 
diameter of the straight boiler. The distribution of weight 
on the driving wheels, it must be admitted, with the present 
arrangement of boi l er and engine is in favor of the wagon 
top, and locating the dome in the center increases the disad­
vantage in this respect of the straight boiler. It is also 
claimed that the wagon top gives more room, and conse­
quently, makes the crown bars, crown sheet and braces more 
easy of access when they need repair or cleansing. The formQr 
advantage, we believe, could be more fully realized by a differ­
ent arrangement of boiler, of which we will speak at some 
future time, and the latter by a different construction of 
crown sheet and braces. In this connection, it might not be 
unwise to observe that in European practice wagon top 
boilers are now almost unknown, and domes, or their equiva­
lent, are almost al ways l ocated on the centers of the boilers . 

In considering the subject of locomotive boiler construc­
tion, we should never forget, what is now, we believe, gener­
ally admitted, that the larger the boiler, the more economi­
cally will it consume its fuel. For this there seem to be two 
reasons ; first, the combustion is slower, and consequently 
more perfect, and the flames and smoke are thus in contact 
with the heated surface a longer time, and therefore impart 
more of their heat to the water; second, the water capacity 
of a large boiler being greater than of a small one, there is 
more hot water stored up for use when the maximum power 
of the engine� mu�t be exercised, and therefore the fire need 
not be forced so much as it wou'd be if it were necessary to 
generate all the steam consumed at such times as fast as it 
is used. 

- ,_. -
How TO DESTROY THISTLEs_- While giving botanical evi. 

dence in some thistle prosecutions, Dr. Daniel Bunce, curator 
of the Geelong Botanical Gardens, stated that an infallible 
way to destroy thi,stles was, just before the bud began to 
form, to cut the root through with a spade about 2 inches 
below the surface ; also that the practice of cutting them 
above the surface was an utter waste of both money and 
labor, as thistles thus treated invariably sprang up again 
with a greater number of heads than before. 

_ .•. -
ENGLAND has as many people in the almshouse as she hal! 

children in schools. 
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THE MANORA BREAKWATER. 

From previous accounts of works now being carried out 
under Mr. W. Parkes for the improvement of Kurrachee 
harbor, in Scinde, India, it will be remembered that a break­
water from Manora Point forms one of the most important 
features of the undertaking, its object being to protect the 
entrance of the channel leading into the harbor. The break· 
water is not yet sufficiently advanced to have produced the 
full beneficial results to l!>e expected from it, but its , tability 
as a structure has thus far been already fairly tested. The 
general principle of thE' breakwater il> that of a bank of rub­
ble stone laid u pon the . natural bottom and bro1'l.ght up to a 
level of 15 feet below low water, but near the shor2, where 
the original depth is less than this , to ten fef t  below low 

and the remainder of earthy matters. The gelatin is ex. 
tracted by boiling water under pressure, and is used to 
stiffen calico, etc. ; when purified, it constitutes the nutritious 
aliment known as calf's foot j elly. 

When the bones are heated without access of alr, the or· 
ganic matter of the cartilage is decomposed, oily products 
passing over, and a black, carbonaceous residue being left ; 
this is bone black, or animal charcoal, greatly used as a de· 
odorizer and disinfectant. B ones, when calcined and heated 
with sulphuric acid,  yield superphosphate of lime, so highly 
esteemed as a manure. The last, and certainly the most im· 
portant, application of bones is the manufacture of phos· 
phorus. The bones are first burnt, to remove all t.races of 
animal matter ; the resulting bone earth, as it is called, is 
then subjected to the action of sulphuric acid , by which suo 

99 
their light, and without it they could not be seen. This aU 
pervading substance takes up their molecular tremors, and 
conveys them with inconceivable rapidity to our organs of 
VlSIon. It is the transported shiver of bodies coul'ltless 
millions of miles distant which translates itself in human 
consciousness into the splendor of the firmament at night. 

If the ether have a boundary, masses of ponderable mat­
ter might be conceived to exist beyond it, but they could 
emit no light. Beyond the ether dark suns might burn ; 
there, under proper conditions, combustion might be carried 
on ; fuel might consume unseen, and metals be heated · to 
fusion in invisible fires. A body, moreover, once heated 
thexe, would continue for ever heated ; a sun or planet once 
molten, would continue forever molten. For, the loss of 
heat being simply the abstraction of molecular motion by 

THE MANOR A BREAKWATER, KURRACHEE HARBOR, INDIA. 

water. Upon this bank of rubble stot' e, a superstruct ure 
is raised , consisting of blocks of conc,ete each, 12ft. X 81t.  X 
4t ft. and weighing 27 tn ' s, set upon the narrowest side so 
that the whole superstructure consists of two blocks in width 
and three in hight, ferming a solid wan, with vertical sides 
�H feet wide and 24 fee .� high. The b�ockB are set in place 
by means of an overhanging crane.-Engineering. 

iiiiiIiI '�' _ 
Old Rags. 

First and fllremost of the many applications of this hum· 
bl e material is the manufacture of paper ; for this purpose 
England alone uses not less than 85,000 tuns of rags and 
waste, representing a money value. of about $3,500,000. The 
transformation effected by the action of certain chemicals on 
paper is very striking. A sheet of common white blotting 
paper, which will scarcely beK its own weight when wetted , 
is converted in a few seconds, by the action of sulphuric 
acid , into a substance possessing all the properties of ord i­
nary anim al parchment, and so strong that it can be only 
hroken with difficulty. Great as this change is, strange to 
say no chemical alteration has really taken place ; the acid 
merely produces a molecular change, and is entirely washed 
Itway at the end of the process. Rags from woolen materi· 
als undergo many peculiar metamorphoses ; old clo' criers 
first collect them ; they . are then successively converted into 
mungo, shoddy, and d evil's dust, and reappear as ladies' su­
perfin e cloth ; they then degenerate into druggets, and are 
finally use ! for the manufacture of flock paper. After un· 
iergoing all  these transformations, they are used by the agri. 
tulturist as manure, on account of the large amount of ni · 
trogen they contain. The presence of this element m ak es 
thfm of great use, also, to the chemical manufacturer ; he 
boils them down with pearlash, horns and hoofs of cattle, 
old iron hoops, blood , clippings of leather, and broken horse­
shoes, and produces the beautiful yellow and red salts known 
as pruesiates of potash . From these, again, the rich and 
valuable pigment called Prm sian blue is made, and thus do 
our old rags enter upon a fresh career of beauty apd u s o .  
fulness, to  form, in their turn, other waste products, which 
may again be utilizen through the power of man's intelli-
gence. 

- - -
Bones Hnd their Products. 

Bones are composed of half their weight of phosphate of 
lime, about II- tllird of their weight of CR:rtila&'6 or gelatin, 

perphosphate of lime is produced . This acid phosphate is 
then mixed with charcoal and strongly heated in a retort, 
when it splits up into normal phosphate and phosphoric acid,  
the latter being finally reduced by th e charcoal to phosphor. 
us, while hydrogen and carbonic oxide are liberated as gases. 
The combustible and poi�onous properties of phosphorus 
make it very d angerous to employ in the arts ; but Professor 
Schriiter diseovered that when ordinary phosphorus was 
heated for some time in a closed vessel to a temperature of 
470°, it 10Bt its power of igniting spontaneously, and became 
of a deep red color. By making use of this discovery, 
matches can now be made without d anger, either to th ose 
who manufacture them or to those who use them. The safe 
ty matc.h is made by putting the oxidizing material alone on 
the match, the red phosphorus being mixed with emery and 
pasted on the side of th e box. 

- .-. -
The L UlDlniCerous Ether. 

Though compelled to think of space as unbounded,  there 
is no m ental necessity to compel us to think of it either as 
filled or as empty ; whether it is filled or empty must be de­
cided by experiment and observation . That it is not entirely 
void, the starry heavens declare, but the question still re· 
mains : Are the stars themselves hung in vacuo ? Are the vast 
regions which surround them, and across which their l ight is 
propagated, absolutely empty ?  A century a{!o the answer 
to this question would be : " No, for particles of light. are 
incessantly shot through space." The reply of modern 
science is also negative, but on a somewh at different ground.  
In support of  the conclusion that the celestial spaces are 
occupied by matter, it is able to offer proofs al most as cogent 
as those which can be adduced for the existence of an atmos· 
phere round the earth. 

The notion of this medium must not be comid ered as a 
vague or fanciful conception on the part of scientific men. 
Of its reality, most of them are as convinced as they are of 
j·h e existence of the slln and moon. The luminiferous ether 
has definite mechanical properties. It is almost infinite 1y 
more attAnuated than any known gas, but its properties are 
those of a solid rather than of a gas. It resembles j elly 
rather than air. A hody thus constituted may have its 
boundaries ; but, although the ether may not be co·extensive 
with space, we at all events know that it extends as far as 
the most distant visible sta.rs. In fl!.C}t \t i� t4e veb.iQle Qf 

the ether, where this medium is absent no cooling could 
occur. A sentient being, on approaching a heated body in 
this region, would be conscious of no augmentation of tem­
perature. The gradations of warmth dependent on the 
laws of radiation would not exist, and actual contact would 
first reveal the heat of an extra ethereal sun.-Tyndall. 

_ .... -
ECOD OlDlcal StealD Power. 

The trial trip of th e new screw steamer, Torino, built by 
M�ssrs. Oswald & Co., of PalIion shipyard, Sunderland, has 
lately taken place. The steamer is for th e Italian Lloyd'II 
Company, and of the following dim ensions : Length between 
perpendiculars, 270 feet ; bresdth, 33 feet ; d epth of hold, 
21 feet ; register tunnage, 1 ,553 tuns. She has a draft of 
water forward of 7 feet 10 inches ; aft, 11 feet 2 inches. The 
ves�el is fitted with all modern appliances for increasing the 
comfort of passengers and the capacity for cargo, and is 
specially designed to attain a high speed under steam with a 
small expenditure of power. Her engines, which have been 
made by the builders of the vessel, are of 160 horse power 
nominal, of the inverted cylinder, compound ,  surface condens­
ing type, the cylinders being 34 inches and 64 inches in diam . 
eter respectively, with a stroke of 3 f€ et. It was found that 
under 1!/; lbs. of coal per horse power per hour was used, 
which small quan tity may be traced to the introduction of 
Messrs. Oswald's feed heating apparatus, which increased the 
temperature of the feed water to 185°, the heat being extracted 
from th e exhaust steam by injecting the feed water through 
it in a vessel connected with the exhaust pipe, thus utilizing 
a quantity of heat which would otherwise have been lost. 
There are two boilers on the cylindrical return tube principle, 
con structed for a working pressure of 65 lbs. per square inch . 
It was observed as a result of the t.rial that the mean speed 
was 10 9 miles per hour, which included the time lost for 
priming. etc. The average revolution of the engines showed 
67 ; average s Leam, 62 : vacuum. 26 ; indicated horse power, 
753 ; temperature:'1Jf fead water 185°, with patent feed heater. 
The trial was considered eminently satisfactory. 

_ .... . 
A HUMMING bird flew into a court room in Georgia during 

the session of the court one day recently, at lOr A. M., and 
continued to fly within a few inches of the ceiling until six 
P. M., when it fell slowly and lighted on a mantelpiece, 
where it was captured. �t Wilts o,n the wing seven and a ha.U 
hOllrs witho-q,t rest. . . 
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series, I took note of such 
ORNAMENTAL TREES AND SHRUBS 

Pro p agation oC R o s e s . · ··DwarC Pear (' u lture • • • •  
Orna ..  ental Trees a n d  Shr ubs. ···llIanuCacture 
oC L adles' Apparel, 

and other matter is thus dissolved out, and the skeleton 
fibrous framework of the wood collapses into h alf stuff, un­

aOl pleased me most. Omitting those well known, I will der compression, with moisture. The wash liquor is treated 
name a few, any of which may be safely ordered by those (in accordance with a discovery made by M. Tessie du Mo­
who wish to add a rare and beautiful ornament to their tay) 80 as to be utilized again, and this is the essential princi­
lawns. The cut leaved birch has a graceful form, light pIe of the process. Carbonic acid gas is forced through the 
drooping foliage, and smooth silvery bark which contrasts liquor, forming a resinous precipitate, which falls to the 
fiuely with the foliage. The red leaved beech is among bottom on application of heat. The supernatant fluid re­
trees what the colens is among plants. The honey locust l s  mains still colored b y  some vegetal acids, and these are re­
a rapid gro wer and a beautiful tree. The Srilisburiana adi- · moved by introducing sulphate of soda, a cheap salt. The 
antifolia is remarkable for its peculiar fan sbaped lea.ves. caustic alkali is thus made fit for use again. 

To the Editor of the Scientific American : 

Last week I took an excursion through Monroe and Wayne 
counties; N. Y., visitin g several fruit nurseries and flo wer 
seed gardens, and one novel manufacturing establishment, 
and witnessing practical appLclLtion of scientific principles to 
the prod uction of fine fruits and flowers, not less interedting 
than those involved in the construction of steam engines or 
the propul , ion of canal boats. Moreover, I found an evi­
dent willingne�s, on the part of those who have subj ected 
theories to the test of experience, to impart their dearly 
bought wisdom to others, thus smoothing for their success· 
ors in the business the rugged way over which t:!:iey h ave 
themselves achie ved success, and contributing to the higher 
d evelopment of their noble calling. The method of 

PROPAGATING ROSES 

was minutely de�cribed and shown by Mr. John Houston, 
the skillful propagator at the extensive ornament6-l and 
small fruit nursery of A. M. Purdy, Palmyra. This work is 
done at any time d uring the season in the greenhouse. I 
saw plants which were set early in the season and had made 
considerable gro wth , othe rs f et at various times since, and 
others still, cut from the bu�hes and set while I was looking 
on. Good thrifty shoots from six to twelve inches long were 
cut and laid in a market basket, sprinkled, and covered with 
two or three ibickndsses of wet paper. They were .llE'xt 
ta1l:en into the workroom attached to the greenqouses and 
there cut with a thin bladed keen pocket knife into pieces 
from one inch to t wo inchlt s  in le.��h. and thro wn into wa­
ter and left ftom m:te � qultrter to one half hour. These cut· 
tings are mad e with a s mooth, somewhat oblique cut, so as 
to leave but one bud to each, and that at the upper end . 
The leaf at the base of the bud is cut away, except the two 
lower leaflets. A fter havmg lain in water until all the pores 
are filled , tb ey are set in coarse sand in the smallest crocks, 
one in each, or several in a large one. The subse quent treat­
ment consists in keeping them uniformly moist and warm, 
too much or too little water being inj urious. After the cut­
tiogs have taken root , tb ey are transferred to larger crocks 
or to the garden beds. Persons wishing to propagate roses 
on a small scale may substitute a bottomless box with a 
light of glass over it for a greenhouse. A writer in The 
Garden says he has succeeded finely by putting a dozen or 
more cuttings in coarse �and in a marmalade j ar, with water 
enough to stand a bout a quarter of an inch above the sand, 
and plunging the j ar in a slight hot bed, giving all the light 
and sun possible ,  and adding a little water occasionally to 
repl ace that lost by 6vaporation. 

Mr. P urdy has 130 acres of rolling land , with soil of sandy 
loam, de voted to small fruits and ornamental shrubs .  proba� 
bly the largest small fruit nursery in the country. T he acres 
of Mammoth Cl uster black cap bushes, literally covered with 
thimbles of j et, were It sight for an epicure. 

From Palmyra, I rode north si x miles through a fine farm 
iog section, along the line of a proj ected railroad from the 
Ontario iron mines by the Ne w York Central to Walworth, a 
lovely little village which crowns the summit of one of sev· 
eral parallel north and south ridges. Almost encircling and 
imbosoming the vil lage are the nurseries and orchards o r  T. 
G. Yeomans, Esq., to whom, with his estimabl� family, I am 
indebted for two days of rare enjoyment in studying the reo 
sults of  twenty years' thorough and systematic devotion to 
the cultivation of fruit trees and fruit. Though equally suc­
cessful in raising all other orchard trees and fruits,  Mr. Yeo· 
mans is w ithout doubt unrivaled as a cultivator of 

DWARF PEARS. 

From 400 to 500 barrel s of pears is the ordinary product 
of his orchards. The " Duchesse d' AngouI€ime" is his favor· 
ite variety. They are very large, a barrel having been filled 
with 125 pears. �'hey are delicious and always mark�table, 
$1,000 having been received for the product of one third of 
an acre for t wo years. Quince roots are imported from 
Francr. Thes@ are set in spring and budded in summer, or 
grafted the following winter and reset in spring. Clean 
c)lltivation follo ws for two or three years, when the trees are 
ready for the orchard. The " Bartlett," " Louise," " Bonne 
de Jersey," " Ho well," " Seckel," " Sheldon," and " Vicar of 
Winkfield" are considered next in value to the " Duchesse." 

Mr. Yeomans relies on thorough preparation of the s oil 
by underdra.ining, manuring, deep and frequent plowing be­
fore planting, and clean cultivation, frequent stirring of the  
Boi l,  a n d  skillful pruning afterwards.  for success in fruit 
raising . As an ill ustration . he has laid four miles of tile 
drain on fourteen a cres of lately purchased land.  CuItiva 
tors and small pIo we are kept in operation all the season 
through, the ground being thus kept mellow and clean as a 
gard en . Toe most perfect system prevails in all parts of 
the establishment, and one who visits i& is at no loss to know 
why tue products of these grounds are so eagerly sought for. 
The reason is simply this : The very best varieties are culti­
vated in the very best m anner and sold for what they really 
are, Varieties which he has thoroughly tested and found 
the be�t, Mr. Yeomans raises largely. Of the Baldwin apple, 
lor in�tance, he has entire blocks in the nursery and over 
sixty acres of orchard . HlS entire apple, pear, and peach 
orcili\.rd� contain over 14,000 trees. A full crop of apples is 
about 3,000 barrels ;  01 peaches, 1 ,000 bush@ls. E very peach 
tree is · f ull of fruit .  

At Walworth, and also a t  several 9 f  the Rochel:lter nur. 

The magnolia and catalpa are fine trees. The WigeUa rosea, A new mode of paving, called lignomineral, is about to be 
Spirea prunifoUa, Deutz ia r,renata, Deutzia gracilis, Japan tried in one of the London streets. It consists of wood 
quince, and red leaved barberry are very desirable shrubs. blocks Impregnated with mineral substances, which make 

While at Rochester I visited the establishment of Messrs them impermeable to wet and homogeneous. The foundation 
Elwell & Moseley, manufacturer of ladies' suits and under. is prepared with concrete, and the interstices bet ween the 
wear. They are pioneers in the business. They have aI- blocks are solidly filled in with gravel. The blocks are bey­

ready secured an extensive trade, their orders being from eled at the end to an angle of 60°, and those of adj acent row s  
almost every State i n  the Union. I n  the machine room are are inclined in opposite directions. Cheapness and endul ance 
stands for 120 sewing machines, which are nn by water are said to be the benefits of the system. It has been tested 
po wer, the operator starting or stopping the machine by a in Paris, with excellent results. 
slight pressure on the treadle, one foot crowding the band The Australian Telegraph Company have announced their 

wheel against a disk attached to the shaft, the other removing readiness to receive telegraphic messages for Australia and 

it. Hemming and puffing are done with the Wilcox & Gibbs New Zealand, at the sender's own risk. The land line is not 

machine at the rate of 2,000 stitches per minute. For other yet complete, but by means of an express service, news may 

work, the Singer, Wheeler & Wilson, Howe, and s ome other be received in Adelaide five days after London dates. The 
ll1achinos are used . work of construction in Australia has been divided into two 

M uch of the IlI,9re elaborately wrought parts of under gar. parts, one from Port Dar win southwards, the other from 

ments is fermed by carefully stitching together narrow strips Port Augusta northwards ;  of the former 400 miles have 

of bias tucking, puffing, insertion, and edging. The tucking been constructed, of the latter, 1 .176 miles, leaving 250 miles 

�� prepared by Jaying fine tucks obliquely in two yard pieces incomplete. Great difficulties have been experienced from 

of cloth, and then cutting into narrow strips length wise. floods. If one walks a mile or two from the camp, he may 

The material used is Victoria lawn, linen, and grass cloth. find, on attempting to return, that he is almost cut off by 

The wonderful feature of the establishment is that by th@ creeks and water courses, which before had no existence. 

aid of macl:..inery and proper division of labor, beautifully The rainy season would thus seem to threaten interruption 

wrought garments are made and sold at less prices than the to the line when constructed. Iron poles will further be 

very plainest articlt!s can be made for by hand. Now that wanted all through tropical Australia, on account of the rav­

ladies' garments have begun to be manufactured by the ages of the white ant. The company wishes to carry a sub­

l ozen and hundred by ml>.chinery, we may look to see the marine cable from Port Darwin to j oin the Queensland lines 

needle banished to the garret along with the spinning wheel in the Gulf of Carpentaria. A. B. M, 

and loom. C. H. D. LONDON, July 8,  1872. 

Warsaw, N. Y. 
-----------.... � ... �� . ... ------------

[For the Scientific American. ]  
NOTES O F  ENGLISH SCIENCE. 

The treatment of sewage is calling forth a good deal of 
enterpTise. The method adopted by the Peat Engineering 
Company is to treat with charcoal, a tun of which, they cal· 
culate, is equal to the absorption of at least two tuns of 
solid ee wage matter. The mixture is reduced to powder 
and packed in bags for conveyance or storage. This mode 
is haiJi'S- applied at Bradford to a sewage of 5,000,000 gallons 
dailY", including waste liquors from numerous ' dye works 
and factories. The liquid will be filtered through charcoal 
arranged in several rows of beds 700 feet long and 4 feet 
wide, each particle of sewage passing through twelve feet 
of charcoal. The same company are about to. treat the Paris 
sewage, and offer for the solid excreta the high price of 6 
francs 7 centimes per cubic meter. The Nuneaton sewage 
i s  about to be treated by Anderson's process, in which the 
sewage is  admItted into tank!'!, and sulphate of alumina, 
dissolved in water, is thrown in, followed by a little slaked 
lime. Sulphate of lime is formed, and the alumina is set 
free. Precipitation follo ws ; the water is run off, and the 
mud discharged into baskets, of galvanized iron wire lined 
with flannel, which act as strainers. These, when full, are 
lifted and the deposit ill thro wn on a sheet iron floor, heated 
from beneath with hot air, which, after heating the plate, is 
drawn back over the surface of the mud, and carried into 
the flue of the engine furnace. The dried mud forms the 
manure. Dr. Anderson says that at Nuneaton eight to ten 
tuns manure can be produced weekly at a cost of £7, includ­
ing everything. 

The Council of the Society of Arts offer prizes of £60, £20, 
and £10 for the best improved cabs, to be exhibited at the 
International Exhibition in 1873. The London cabs are 
thought faulty in the following respects : 1. Want of room. 
2. Seats in four wheeleIs too high, not commodiously made, 
and the space underneath lost. 3.  Difficulty of getting in 
and out of hansoms from hight of step and interference of 
wheel. 4. Window arrangements in hansoms are bad. 5. 
The con fi ned , ill ventilated space in hansom s  when the 
window is closed. 6.  Imperfect locking of wheels in four 
wheelers. 

The Prince Consort memorial in Hyde Palk is approach­
ing completion. It was designed by Mr; Gilbert Scott, R A., 
and its estimated cost is £120,000. The monument is . ele­
vated on a pyramid of steps, on the up ::Jer platform of which 
rises a pedestal surrounded by sculptured figures. Four pil. 
lars of polished granite bear aloft the four main arches of 
the canopy. The u pper part c:lDsists of a lofty spire of 
" tabernacle work," largely gilt and enameled, and terminat­
ing in a gilt cross which reaches the hight of 180 feet above 
the ground. Each side of the canopy is terminated by a ga­
ble containing a large picture in mosaic. Various s culptur. d 
groups represent Architecture, Painting, Poetry, Agriculture, 
Commerce, Engineering, etc. The figure of the Prince Con­
sort is not yet placed, and is not likely to be for al'lother 
year. 

A remarkable method of preparing wood pulp for the 
manufMture of paper is exhibited by Mr. Houghton at the 
International E xhibition. The logs or blocks of wood, pref­
erably pine, are cut into small pieces about one inch by one 
hal t or one fourth of an inch. These are treated with alkali 
at a temperature of 370° to 380° Fahr. (equivalent to a press­
ure of 175 to 1 80 pounds per square inch). AU J,"esinoulil 

Saliva . 
The action of the saliva in turning the starch of the potato 

into sugar is  tolerably well known to students of popular 
sciellce ; but few among the ordinary reading public are 
aware that this saliva consists of a variety of fluids, some of 
which prepare or predispose the food to change, while others 
merely serve mechanical objects. Of these the saliva secret­
ed by the parotid glands contains a peculiar fennent named 
ptyaline, and this principle is the only agent in saliva which 
has the power of transforIl'ling starch into sugar. The dias­
tase of malt has a similar a ction, and a kno wledge of this 
fact led Baron Liebig to employ diastase in the preparation 
of a food for infants " brought up by hand," which food !UP­
plies efficiently the want of ptyaline and alkaline fluids in 
the digestive j uices. But little is known of the character of 
saliva in disease ; tbat it is very materially affected cannot 
be doubted, and further research will probably throw more 
light on the subj ect. It is known that the administration of 
mercury causes a change in its constituents ; several medicin­
al salts, such as iodide of potassium, paBS very readily into 
the saliva from the blood, and, as is well known, the saliva 
is the bearer of the poison of hydrophobia. From these facts 
we derive information of a nature probably unthought of by 
many ; for if ptyaline be the only substance in the human 
economy which can turn starch into sugar--for the gastric 
j uice cannot, and the pancreatic fluid has only a trifling in­
fluence in this direction--we see at once how necessary and 
important it is to thoroughly masticate all food containing 
starch, not only in order to obtain the full nutritive value of 
what we eat, but also to prevent o verloading the stomach 
with a mass of food,  much of which is probably indigestible. 

_ .• ' .  
Canadian Canal s .  

The New Dominion Government, with a wisdom and fore­
sight which can hardly fail to p=omote the largest results, is 
turning its financial prosperity to good account by projecting 
a seril's of public improvements on an extensive s cale. It 
is not generally known that the St. Lawrence River above 
Montreal is not navigable,  and that transportati In is chiefly 
by means of canals. These canals were constructed at in· 
tervals to meet local wants, and are without uniformity or 
system. Ve ssels fully l oaded passing through the WeIland 
Canal must discharge part of their cargo, nearly one half, 
in order to go through the St. Lawrence canals to Montreal. 
It is intended to 6lnlarge all the canals to a uniform size and 

depth, so that vessels of 1 ,000 tuns can paes with f"ll cargoes 
from the Upper Lak:es to tide water. This will be the near­
est approacu to direct trade bet ween the lake cities and 
E llrope which has yet been attained, and opens up the pros­
pAct of a formidable competition bet ween Montreal and New 
York. Comparatively few vessels will make the voy age 
from Chicago to  Liverpool. It will rather b0 to the interest 
of shipper" to forward grain to Montreal for reshipment by 
r"gular ocean vesdels to E urope. The le ngthy inland navi­
gation, partly by river with strong currents, and partly by 
canal, will be only fliV:orable to steamers which it would 
scarcely be worth while to adapt to the exigencies of the 
ocean. The consequence is that Montreal is likely to become 
a gr'3at grain distributing port in the i mmediate future. 

- _. -
THE new postal rate, on transient newspapers, pamphlets, 

circulars, cards, photographs; roots, cutlingS, etc., is 1 c8nt 
for each two ounces. 
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The Ma::netlc N eedle In Mineral Explorations. 

Major T. B. Brooks, who has had much experience in the 
use of the compass as an aid in the exploration of iron bear· 
ing localtties, recently gave a very interesting paper on the 
SUbject before the American Philosophical S(Jciety, Philadel­
phia. In these explorBtions, the ordinary compass and the 
dip compass may be used to advantage, and the author is of 
opinion that by their employment not only can the presence 
of und erlying veins of iron ore b& determined, on passing 
over the surface of the ground, but also the order of super­
position or successior. of beds of iron bearing rocks. He 
does not undertake to say that by means of the magnetic 
needle it is possible to tell whether we have a workable mer· 
chantable deposit of iron ore under our feet ; but this is cer· 
tain, that the needle will enable us to trace the course of the 
iron bed until we come to eome outcrop of the mineral, and 
then we may be able to determine its value. The distance 
through which a local magnetic pole or bed of iron ore will 
affect the needle depends on the intensity of the attraction of 
the bed, and on the position in which the needle is placed. 
The maximum influence is obse,rved when the needle is 
moved east or west of the ore bed. The influence of the 
magnetic rocks at Republic Mountain has been observed at 
a dis Lance of 2,500 feet horizontally. 

The thickness of rock or earth which covers the iron de­
posit can, the author thinks, be determined by the needle in 
the following manner : 

Remote from any magnetic rocks, neutralize, by means of 
a bar magnet, the earth's influence on the needle of a solar 
compass. The needle will then stand indifferently in all 
directions, and will not vibrate. Record carefully the dis­
taMe and position of the neutralizing magnet ; the compass 
is then ready for use. Set it up near the magnetic /pole to 
be determined, and fix the magnet in exactly the same rela­
tive position it had before. The earth's directive power on 
the needle will again be neutralJzed, and the needle will 
point as near .t,pwards the locat pole as its mode of mounting 
will permit ; mark the line indicated by the needle on the 
ground ; remove the compass to one, or, better, t we other 
positions, and repeat the operation. If there is no other local 
force to interfere, the three lines must intersect in one point, 
which will be directly over the pole whose pORition is 
sought. By using a dip compass in II similar manner, it is 
evident that the d ata to determine the depth, by the simple 
solution of a triangle, would be obtained. 

A solar compass must be used to fix the position of the ar­
tificial magnet used in neutralizing the earth's force, or it 
may be fixed by an observation on the north star, or from a 
meridian line brought in from a non-magnetic area. 

When considering the magnetism of the rocks of the four 
great geological epochs repI esented on the upper peninsula 
of Michigan. I observed that considerable magnetic variations 
were noted by the Federal surveyors, over rocks of silurian 
age, which had never been observed to be in themselves mag· 
netic. In some instances these variations had been observed 
over a limestone, supposed to be Trenton, and at a distance 
of 75 miles from the nearest Huronian or other (known to be) 
magnetic rocks. 

This phenomenon may be due either : 1. '1'0 the presence 
of magnetite in such rocks, due to local metamorphism or 
other cause. 2. To accumulations of magnetic sand In the 
drift. 3. To the underlying HUl'onian rocks, which may be 
supposed to exert their influence up through the overlying 
silurian. 

WIthout having made a study of any of these localities, I 
incline decidedly to the latter hypothesis, as embracing the 
known facts better than either of the others. 

Should 1his prove true-and I hope to settle it the present 
/leason-it may lead to a novel and interesting application of 
the science of magnetism to some of the most important 
q"llestions of geology-the determination of the thickness of 
sedim entary rocks by magnetic triangulation in places where 
it would otherwise be dIfficult to arriv e  at such thickness. 
It might also enable us t� work Ollt the structure and distri­
bution, in a rough way, of those oldest rocks which underlie 
great silurian areas, which would in no other way be possi­
ble, thus throwing light on the nature of the rocky bottom 
of the ancient seas. 

On the same principle we can, of course, trace magnetic 
iron belts und er water. I have in many instances made 
very satisfactory magnetic observations from a canoe in the 
inland lakes of the upper peninsula. 

The bottom of Lake Superior may be partially mapped out 
in the same way. Silt and sand will make no difference 
with the needle ; it looks through everything but iron. 

_ .•. -
New Material Cor Bricks. 

During the last few years, experiments have from time to 
time been made with the view to utilize in some way the 
mounds of shale (the refuse of the coal mines) which cover 
an area of several thousands of acres in South Staffordshire, 
England , by converting them into brick s. Sevel al enterpris 
ing firms have already embarked in this novel but profitable 
business. When properly pulverized, the shale is found to 
be an excellent material for the purpose, the brick s produced 
being hard and durable, resembling in color the fire clay 
bricks of the Stourbridge district, although for furnace and 
such like purposes they are not EO valuable. For ordinary 
building, however, they are found to be of equal practical 
value to the ordinary red bricks. The material is to be had 
in any quantity for a mere nominal sum, and there is every 
reason to believe that this mel hod of utilizing the innumera­
ble d u sky hillocks which diffigure the South Staffordshire 
landscape will gradnally develop into an indu15try of some 
importance, 

Cheap Concrete Honses. 

The latest method of concrete building, as practised in 
Sr,otland , is thus described by the .Aberdeen JournaZ: 

The whole process of building houses of concrete is so ex­
ceedingly simple that the employment of skilled labor is 
quite unnecessary. A foundation having been laid, a double 
framework of wood, or paneling, 9 inches apart and 18 inch­
es high, is placed above the foundations round the entire 
building , forming a kind of box. This paneling consists of 
pieces of wood, varying in breadth from 3 or 4 inches to over 
1 foot, with a bead on the upper edge having an aperture 'by 
which the pieces are sUd on to an iron rod. Being thus tele­
scopic in construction, the pieces of wood can be lengthened 
Clr shortened according to the extent of the building. At in· 
tervals between the panels are placed upright bars, called 
separating posts, several feet high, through which the iron 
rods supporting the panels pass and are secured. At equal 
distances of 18 inches, ascending upwards, there are aper · 
tures in the posts for the insertion of the iron rods, and the 

paneling round the elltire structure can be raised with great 
ease as the bunding advances. When oper.ations are to be 
commenced, a quantity of packing, wliich may consist of 
rough stones of any shape, the more rugged the better, 
which forms the first layer of the building, is thrown in, 
care being taken to keep the packing 1 inch from the face of 
the work, so that it may not show through it. When the 18 
inches of packing are filled up, the concrete, which is in a 
semi-liquid state, like mud, is poured into the box and per­
colates down through the stones, thoroughly filling all c�vi­
ties, and binding the stones and rubble together so tightly 
that the whole forms one solid mass. For a day , the portion 
of wall thus made lies encased within the paneling. By 
that ti.me it has become quite dry, and the paneling or frame 
is taken off and lifted up other 18 inches, the bottom of the 
frame resting where the top was before. Thus another box 
is formed above the pi ece of finished wall, and identically 
the same process which we have described is repeated, stones 
and rubble being throW1l. in, and the liquid cement being 
poured over them. In this way 18 inches of building are 
finished each day if the weather be good, so that in the 
course of a week the walls of a cottage 8 or 9 feet high are 
strongly and firmly built. 

When the paneling is screwed together to the separating 
posts, it is so mathematically exact, owing to its careful 
structure, that the wall is built as straight as if tested with 
a plumb line. Indeed, it cannot fail to be so, and it is inter­
esting to note that the whole building is finished without 
the aid of a plumb line, which is quite unnecessary. 

A noteworthy feature in connection with the building of 
these concrete houses is that the usual cumbrous and often 
dangerous scaffoldings which are used in erecting ordinary 
buildings is superseded by a much better, more secure, and 
much less unwieldy arrangement, by which ropes are entire­
ly dispensed with. Little hollow iron tubes, called coree, are 
placed in the walls, through which iron rods are inserted, 
connected with brackets which are securely attached to the 
wall, being firmly screwed through the building with nuts. 
The brackets are j ust similar in form to supports used for 
shelving , and on the top of the brackets are laid the planks 
for the scaffolding, forming altogether a neat and strong sup­
port. 

Two cottages, which are built as one, are 32 feet in 
length by 22 feet, and 8 feet high. In each cottage there 
are three rooms, those in the front being about 12 feet pquare, 
and the back rooms measuring about 7 feet by 12. The cot­
tages are lighted by t wo windows in front, and four in the 
back. The flooring is of concrete, which, being thoroughly 
impervious to moisture, makes the apartments very dry and 
comfortable. It is intended to have the roof built in t he or­
dinary way with rafters and slating, but it is not uncommon 
for concrete to be used as a roofing material, for which pur­
pose it answers very well. The outside walls, when built, 
are finished with a coating of concrete , abcut a t of an inch 
thick, a little finer in the quality t " an that used for the or· 
dinary building, w hich gives a smooth fini shed appearance 
to the structure. No supports are requisite for the lintels of 
the doors or windows, because after the concrete is harden· 
ed , it is stronger than any s)lpport of wood or sto Je .  When 
the building is in progress, spaces are left for the j oists, 
which are temporarily filled with sand, which is easily re­
moveable at any time with trowel. The spaces for the 
joifts are made, alternatel., 3 inches and 6 inches in depth, on 
each side of the building, WLi� l diminishes the pressure on 
the walls considerably. 

Houses finished in the way we have described are much 
cheaper than those built in the ordinary way, the saving be­
ing from 35 to 40 per cent. The buildings, at the same time 
are more comfortable, because, being impervious to moisture 
and heat, they are warm and dry in winter, and cool during 
summer. The rooms can be papered over the bare wa.lls, 
no lath or plaste r being required ,  though a coating of plas­
ter in no way affects the concrete, if it is preferred. 

An important element, of course, in the process of building 
is the C0ncrete or cement itself. It ; s  bumt down from stone 
somewhat in the same way as lim .. , but, of course, is of an 
entirely different nature. When the cement is to be used, it 
is mixed with rough sand, generally for ordinary purp ses 
in the proportion of eight pailfuls of sand to one of cement. 
The two are mixed simply in the ordinary way, water being 
poured over the sand and cement until th€y are in a semi­
liquid state. Whtm the sand is very sharp IlIIJ d shelly, the 
concrete 'can be mad e in proportion of nine f ailfuls of sand 
to one of

' 
cement ; while in other caseR again, where the sand 

is of a soft inferior descriptio'l, one pailful of cement is n e­
cessary to seven pailfuls of san d .  - - . -

CAPITAL is only another name for the savings of SOCiety. 

1 0 1  

Aniline Black. 

Aniline black is generated by the action of oxidising 
a gents upon aniline, or the aniline oils of commerce. Its 
formation is consequently similar to that of  other aniline 
colors. In these operations a molecul ar condensation takes 
place, in consequence of the more complex combination into 
which the atoms o f aniline and toluidine enter. A like con­
dens�tion occurs in the formation of aniline black. 

These oxidation products of aniline and its homologues, 
namely, the aniline colors, are of a basic character. Aniline 
black is decidedly basic. As to the nitrogen, it either re­
mains-as in magenta-in the new formed compound, or it  is 
partially disengaged as ammonia. The latter reaction oc­
curs in ,the formation of aniline bl�ck, or, as it may be called, 
nigra�iline. 

The author used as ingredients muriate of aniline, chlorate 
of potash, a trace of chloride of copper and water, mixed at 
common temperatures. The formulrn for the preparation of 
this color all contain sal ammoniac. The author finds, how­
ever, that a color equally fine and pure can be prepared wiLh­
out this addition. The mixture was evaporated at common 
temperatures in the air in a porcelain capsule and repeatedly 
remoistened till a dry, water repelling powder of a velvet 
blackness appeared-a sign that the process was complete. 
The aniline oil, muriatic acid, and chlorate of potash were 
used in equal weights, and at the conclusion a number of un­
decomposed crystals of chlorate of potash were found. No 
free aniline was detected in the acid liquid, but ammonia 
was found in its stead. After washing in hot water, the 
black powder was combustible without residue, giving off 
when ignited a smell, first of naphthylamine, and afterwards 
of cyanogen. 

The aniline oil employed contained toluidine, and yielded 
120'5 per cent of the washed black powder. Thill large yield, 
and the circumstance that the color, as fixed upon the tissues, 
is a deep green and does not become a violet black till after 
treatment with an alkali, led the author to suppose that it 
was a base, and contained when green a muriatic acid in com­
bination. This provad to be the case. The dark green body 
is a muriate of nigraniline (aniline black), the deep violet be­
ing the free base.-Rheinbeck. 

-"._ . -
Solnbility of Ozon e In 'Vater. 

L. Carius has made the observation that ozone is, under 
proper conditions, appreciahly absorbed by water, which fact 
he has communicated to the Chelnical Society of Berlin. 
He recommend� for the purpose that the water shall be near 
its freezing point, and that the vessel containing it shall have 
but a small neck. If these conditions are observed, and a 
stream of ozoniz'3d oxygen is conducted into it, the water will 
take on gradually the characteristic smell of ozone, and its 
presence may afterwards be proven by all the usual reagents. 

The method of preparing the gas followed by the author 
was th�t of Soret, namely, by the electrolysis of cooled 
diluted sulphuric acid, using platin iridium poles. 

The ozone solution so prepared may be brought upon the 
lecture table, and used to bring about all the oxidizing ex­
periments usually performed with the gas itself. Several 
analyses, made by the author, gave the amount of the absorbed 
ozone at very nearly one half per cent by volume. 

. _  .. 
'I'he City of New York. 

The population is now about one million. Its territorial 
area covers Ne w York city, twenty.two square miles. It has 
twenty nine miles of water frontage, 300 miles of paved and 
160 miles of unpaved streets. T wenty thousand gas lights 
nightly burn in the streets and public places, at a public 
expense of $43 per year for each lamp. There are 350 
miles of Croton water pipes and 277 milea of sewers. There 
are over 2,000 mAn in the police force and 600 firemen, 
whose salaries together amount to a round sum of $3,000,000. 
3,000 workmen are employed. The city contributed to the 
support during the paet year of 51,466 criminals. It allevi­
ated during the same time, by out door and institutional 
charity, the sufferings of 195.334 of the sick. 

. .... -
THE brain of a horse seems to entertain but one thought 

at a time ; for this reason continued whipping is out of the 
question, and only confirms his stubborn resolve. But if you 
can by any means change the direction of his mind, giving 
him a new subj ect to think of, nine times out of ten you will 
have no further trouble in starting him. As simple a trick 
as a little pepper, aloes, or the like, thrown back on his 
tongue, will often succeed in turning attention to the taste in 
his mouth. 

------------.... � ..... �, ... ------------
TEXAN RAILWAYS.-Texan railway progress is very rrpid. 

The Central railroad is in working order to Dallas, and will 
be completed to the Red River by January 1. Large consign­
ments of bar and plate railroad iron have recently been re­
ceived at Galveston. Eight lines of road are now under 
constructir,n in northern Texas. Many of these are exten­
sions of Eastern �ines . and three are lin3 s in the transconti� 
nental system. Texas, with its internal resources and its 
immense prairies, is des ined to become a great railway 
state. 

_ .... -
PRESERVATION OF IRON BOLTS,-M. Maitrasse-Duprez hall 

introduced a process which may become invaluable in hy­
draulic works, namely, for the protection and preservation 
of iron bolts and 

'
ties embedded in wooden constructions. 

This consists simply in lining the bolt hole with a compound 
of grease and zinc filings, which is found to galvanize the 
iron, as it were, and so perfectly protect it. 

_ . .,. -
THE Maryland Institute for the Promotion of the Mech mic 

Arts will hold its twenty- fifth annual exhibition, to COIl),-
mence on October 1st, at Baltimore, 

' 
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IMPROVED RAILWAY SYSTEM. should go into immediate use, and who will correspond with and cartridge extractor, which is connected by a link with a. 

railroad officials, manufacturers of materials. capitalists, and pivoted breech block, a lever which is moved by the action of 
The object of this invention is to overcome the disadvan- others who may wish to become interested . the breech block, and a carrier block which is operated by 

tages attending the present mode of supporting railway rails - .-. - the lever. The gun is also provided with a cartridge gage, 
on ties placed at intervals, by providing for them continuous OZONE.-In the Journal of the Scottish Meteorological So - by means of which a stop behind the carrier is set so as to 
and equalized bearing surfaces, which are yet of a sufficient- ciety for January and April 1872, i.a addition to the usual :reo accommodate cartridges of various lengths . 
ly elastic nature to relieve the rolling stock of undue wear cords of temperature, pressure, rain, etc., is a report on ozone In Fig. 1, at A, is shown the opening through which the 
and tear. To enumerate the objectionable features of the observations,  which appears to be of considerable value. cartridges are inserted to charge the magazine. It has a 
present system would only be to repeat what we have said The following conclusions are interesting :  H When the air spring covering, which yields readily to admit the cartridge 
in former articles, so we will at once proceed to show how it had a pleasant sharpness to the feelings, exerd8ing a stim' and afterwards closes immediately by the recoil. In Fig. 2, 
is now proposed to meet them. uJating inlluence on the spirits, the largest quantities of at B, is the cartddge gage, which consists of a plate that 

Mr. Connelly, the inventor, slides in a shallow groove, and 
has devised, with the above end is connected with the stop be-
in view, two plans of construc- li'ty .  .1 . fore alluded to. In using the 
tion ; one consisting mainly in S EMI-E L A S TIC CON C R E TE  S YSTeM gage, the cartridge is laid with 
a system of longitudinal wood- its point at an engraved line on 
en sleepers, and the other in a the mounting, shown in the 
semi· elastic concrete bed. We figure, and with its heel in the 
will first explain the former, groove ; the plate is slid forward 
which is shown at the lower until it touches the heel, and is 
side of Fig. 1, and, in detail then fixed in that position by 
cross section, at A, Fig. 2. the screw in its center. Only 

The sleepers are 10 by 12 the length of cartridge gaged 
inches in cross section. The can be used unless the gage be 
crossties used are of either cast L ONGITUDINIl I- altered. 
or wrought iron, and are formed On one side of the front end 
with ribs on the under side and 

2 
of the pi voted breech block is a 

end ribs on the upper sides, - projecting pin, by which the 
while their ends are turned same is liftefl up ; and it will be 
down to correspond with the observed, on inspecting Figs. 1 
beveled edges of the sleepers. and 2. that this can only be done 
A portion of one of the ties is while the hammer is ra;sed so 
shown at B, Fig. 3, from which as to clear the proj ecting tongue 
its construction will be seen. on the end of the block. It will 
The upper rib serves to support further be noticed that by this 
the outer edge of the rail clamp, construction the hammer cannot 
C, and the lower ribR supplycltn reach the firing bolt (which is 
anchorage for tltE; bolts by whiCh situated under the tongue) 
the clamp is fastened. 711.' 3 while the breech block is raised , 

The ties for joints are eight .£. �q . and thus all danger of prema -
inches in width and the others J tura discharge is avoided. Still 
two inches and a half ; and the another effect of the construc -
clamps are made to correspond. tion is . that the breech block and 
Two of the wide and four of all its appendages are securely 
the narrow clamps are used for locked by the hammer when fir-
each length of rail (thirty feet), ing. By raising and lowering 
and the joints of the rails on the breech block, the operations 
each side of the track are laid of extracting the discharged 
on the broad ties alternately ; shell and loading with a new 
which arrangement is seen in CONNELLY'S RAIL WAY SYSTEM. cartridge, are effected. Upon 
Fig. 1. The wide clamps are r aising it, the extractor is drawn 
made sufficiently high to take the place of a fish bar, as ozone were obtained. On the other hand, when the air was back and the empty �hell withdrawn from the barrel ' and 
�hown in Fig. 3, and the outer one may, at the rail j oints, be close and seemed to exercise a slightly depressing influence , upon its attaining its highest point of elevation, its t;ngue 
made heavier and extended up level with the tread of the · ,little, if any, ozone was detected." strikes the lever before me ntioned, by which the carrier 
rail, so as to take the bearing of passing wheels when the _ ._. _ block is raised and mad e to ej ect the shell and el evate a full 
ends of the rails are separated by contraction, and, thereby, 

IMPROVED RE PEATING RIFLE. cartridge on line wit� the barrel. The position thus arrived 
prevent their being batterAd down. The sleepers are mor- at is shown in the enlarged view, Fig. 3. Upon swinging 
tised to receive the ties, which may be spiked to them through In the improved rifle we now illustrate, the skill of the in- down the breech block, the new cartridge is pushed home 
the beveled ends if necessary ; and between the tie and the ventor has furnished an example of simplicity,  n eatneps and into the barrel, and the carrier is made to descend in line 
the clamps and rail, at D, is with the magazine to receive an-
placed. thin wood, gum, or other I'ig. 1 other. 
elastic material. A substantial In Fig. 4 are shown various 
road bed between the rails, and samples of projectiles, full size, 
extending two feet outside, is to the use of which the gun can 
made of ballast thorougbly be adjusted. It wiU be seen 
tamped with gravel. The .en- therefrom that the arm is adapt i 
tire construction, as described, ed for cartrid ges of unusual 
will readily be understood on length, and it is claimed that its 
inspection of Fig. 2, at A. range and penetration are in-

The concrete system is repre- creased accordingly. Its caliber 
sented in the upper portion of is T�O in., and loads of this size 
Fig. 1, and at E, Fig. 2. A lon- varying in length from it to 1t 
gitudinal bed of concrete, 14 in. can be used. 
inches square, is laid down, and We may remark that the bar-
is covered with what the in ven- Fill. J reI of this rifle may be separated 
tor calls an " elastic boulevard," :; from the stock by simply remov-
one inch thick. Coal tar enters ing a pin. The weight of the 
into the composition of this weapon as manufactured is from 
covering and gives it the re- 7 to 9 pounds, and its length 
quisite elasticity. This is capped from 42 to 47 inches-the barrel 
with a wrought or cast iron being from 24 to 28 inches ; and 
plate, which bas its edges it carr-ies from six to eight shots. 
flanged down in such a manner Among 0 t h e r advantages 
as to secure the boulevard and claimed for it are its beauty of 
itself upon the concrete bear-

ROBINSON'S MAGAZINE REPEATING RIFLE. 
form, strength, safety and supe-

ing. The road bed is made as in riority of balauce consequent on 
the previous case, and the ties and clamps used are the same effectiveness rarely excelled. The piece is a magazine breech the perfect proportion of all its parts, and the fact that all 
as in that. Oak plank is laid under the rail and clamps, and load er, and in it the i ntricacies of construction of such arms its working parts are closed in and protected from injury. 
the cap, crosstie, plank, and clamps are bolted together, as have been reduced to so low a point that a long detai led The gun was patented through the Scientific American 
shown at E, Fig. 2. description of its working parts is rendered unnecessary. Patent Agency, April 23, 1872, by Mr. Orvill M. Robiuson, a 

It is claimed that in th '.s invention the chance of broken We may briefly say these parts consist of a sliding breech previous invention of whose in tb e same direction we iUus-
rails is reduced to a minimum, while an absolutely smooth trated at page 127, Vol. XXV. It is manufactured by the 
and durable road is secured , and the rolling stock preserved Adirondack Fire Arms Co. , Plattsburg, N. Y., of whom fur-
from injury. ther information may be obtained. 

The inventor /States, further, that in the system of longi- _ _ _ 
tudinal sleepers a 48 pound rail is fully ·equivalent, in all THE " HEATHEN CHINEE."-1'he San Francisco Bulletin 
respects, to the 67 pound rail now used with the ordinary says : A manufacturer of bird cages and other ware in the 
ties ; and he estimates, thereby, to eff�ct a saving in metal of city, a short time since, thought to enlarge this revenue bv 
over $1,000 per mile with iron rails, or of over $1,500 per Bubstituting C hinese cheap labor for the white workmen he 
mile when steel is used. The first cost of the concrete sys- had in his employ. 'l'he Mongols did well enough, at $1 a 
tem is estimated to be the same as that of the present track, a day, for a short time, until they mastered the business, 
but the economy. in its maintenance would , he thinks, give when the whole party resigned and set up for themselves, 
it a great ad vantage over the latter. and are now " bearing " the bird cage market at a fearful 

The proprietors of the patents on this invention, which rate. The author ot this enlargement of their sphere of en 

were dated May 14 . and June 18, 187�, are J. C. Tilton & r.o., terprise is prolle to believe Vl,a.t " ",e (l.fe ru.in,ed by Chiue�tl 
pf Pittsby.rgh/ Pa.! whQ !\l:e desirolls tha.t the hnpl'QV\lUl,IlUtS ohell.p la.bor." 

© 1872 SCIENTIFIC AMERICAN, INC



MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

N O _  3 7  P A R K  R O W ,  N E W Y O R K  

O. D. M UNN. A. E. BE ACH. 

literature in the universities as messengers from heaven, the 
academical ve1erllons prosecuted these intruders as preachers 
of perversion, and winncwers of " the devil's chaff," etc. 

It is curious to observe the similarity of the objections made 

against the educational reform of that time, and those made 

in our time against the introduction of scientific training. It 

is also now asserted hy the ultra orthodox veterans that reo 

ligion is in danger, that science will beget infidelity, etc: 
In the meantime, science manifests so powerfldly its influ· 

ence on our present social condition that opposition to its 

========================. study is utterly useless. Every thoughtful man is reminded 
almost every minute @f his life of what comforts he o wes to 
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se.ientific research, discovery and invention. We close with 

II quotation of George Gore, of Birmingham, England, from 

an article on " The Practical Importance of Scientific Educa­

tion " He Eays : " Every man who eats his food with an 

electro-plated fork is indebted for the use of that article , not 

VOL. XXVII., No. 7. [NEW SERIES.] Twenty-seventh Year. only to the labors of those inventors who developed the steam 
engine, by means of which the metal is rolled and stamped 
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THE APPRECIATION OF KNO WLEDGE. 

It is an old observation that man generally appreciates only 
that knowledge which he possesses himself, even if this 
possession is quite l imited ; and that those branches of knowl· 
ed ge to which he is a total stranger are considered by him as 
not worthy of the expenditure of his o wn or any body else's 
time. We must, of course, make exceptions to some orna­
mental Jlccomplishments ; a man who never danced may come 
into a ball room, and then appreciate tile value of dancing, 
and wisb he could dance ; or a young lady without any edu­
cation whatever may ardently wish she could play the piano 
and talk French ; but such a kind of appreciation proceeds 
not always from any love to the knowledge itself, but often 
from the reasonable and natural desire to make one's self 
agreeable attd entertaining, or, what is worse, often simply 
from vanity and the selfish desire to shine and eclipse others. 

It is this total ignorance of everything relating to the sci 
ence of the present day, of those educated in our old fashioned 
exclusively literary colleges, which is the chief cause of the 
opposition to the introduction of scientific courses in our 
higher educational institutions. The knowledge of the class· 
ical langua,ges and their literature, even when it is only l im­
ted, of course increases its appreciation more and more ; and 
if the student, by an incomplete curriculum, is kept exclusive­
ly in this path, he must of course become one-sided · the re­
sult is seen in the opposition of the present day, fou�d among 
many professors and students, to the innovation of devoting 
to the scientific course as much time as to the classics. It is 
perhaps little known that, 300 years ago, there existlid as 
much opposition against a reform then introduced into the 
classical education as there is now manifested against the 
modern reform. The reform then introduced was the study 
of the Greek language and literature. The whole scientific 
world was then under the tuition of the scholastic lecturers 
in Latin, who, under pretence of teaching the philosophy of 
Aristotle, taught nothing but the rubbish under which the 
philosophy of Pythagoras and Plato were buried. When, 
after the overthrow of Constantinople in 1453,by the Moslem8, 
the learned Christian Greeks had been driven to the cities of 
the west, and diffused the well merited admiration for that 
language and literature, tbe scholastics and Roman Catholic 
theologians, comfortably seated in their universities and pul­
pits, opposed vehemently the attention which was then com­
menced to be paid to Greek. Their opposition was bitter and 
most violent ; the Christian faith, th.y said, was in danger. 
The Greek classics would undermine Christian Roman theo 
logy. The established and well tried mode of educational 
training were to be superseded by worthless empirical 
schemes. The humanities would supersede divinity, and 
society would be endangered by such a change, etc. 

The chang es, at last established in the system of study, 
came then as now, not from inside appreciation, but from 
outside pre�sure. Hamilton says : " The awakened enthusi­
asm for classic stupies did not originate in the universities ; 
it was only after a strenuous opposition from these bodies that 
ancient Greek literature achieved at last its recognition as an 
element of academical instruction." The new philosophy, so 
called,  was considered a fifth wheel to a wagon, abominated 
a3 a novelty that threw the ancient Latin learning into dis­
credit, diverted the studious from the universities, emptied 
the schools of the magistri and the bursa; of the colleges over 
which they presided, and rendered contemptible the once 
honored distinction of a degree. Greek in particular and polite 
letters in general were branded as heretical, and while the 
acadeI{lical youth hailed the first leQture:rs on ancient Greek 

into fork�, but also to Volta, Davy, Daniell and others who 
produced the voltaic battery, to Gay Lussac, who discovered 
cyanide of potassium, and to the various inventors and prac­
tical men who applied all those means to produce the final 
result." And this is only a. single illustration out of scores 
which can be easily given. 

_ .... . 
PROTECTION FROM LIGHTNING. 

The importance of metal lic rods as a means of protection 
against lightning was well illustrated during a thunderstorm 
at Baltimore, on the 20th ult. , when an electric discharge fell 
upon the rod of the Washington Monument. This structure 
bas an !\ltitude of 185 feet, stands upon high ground in an 
open square, and forms a conspicuuus point for the conver 
gencs of electricity. The monument was protected by a com· 
mon lightning rod, put up apparently in a bungling, imper­
fect. manner, but it unquestionably saved the structure from 
serious damage. The Bllltimore Sun says that " investiga­
tion shows that the damage to the statue and monument was 
very slight indeed when compared with the damage to the 
lightning rod , and infinitesimally so when compared with 
the damage that would necessarily have resulted if the rod 
had not been there. A careful examination developed the 
fact that the rod received the whole charge and passed it 
fafely to a bad connection, five feet from the point at which 
a lateral explosion occurred, knocking some small fragments 
out of the statue ; from that on, it followed the rod, exploding 
in its way wherever inferior conBections obstructed itl! pass­
age, blacking the top of the base between the shaft and the 
outer €ldge as thoroughly as though a large quantity of pow 
der had been exploded upon its surface. From there to the 
earth, the lightning passed without further explosion until 
arriving at tt e terminus of the rod, at which point the flag 
payement was torn up and broken into fragments. It then 
seized upon thll iron raUing surrounding the base of the 
monument, over which it passed, fusing it where it first came 
in contact with the metal. Wherever the connection was 
good in the lightniv g  rod, no damage was done." 

In almost every example where buildings having rods  upon 
them are damaged, it will be found that the connections or 
terminals of the rods are defective. One of the chief defects 
of lightning rods, as they are ordinuily put up, is in the ground 
terminals. The lightning-rod-man covers the house with 
neat looking rods and points, sticks the lower end four or five 
feet into the ground, p ronounces the job a good one, receives 
his money and departs. But a rod thus left is almost as un­
safe as it would be if its lo wer end were enclosed in a glass 
bottle and rested on the ground. 

Ordinary earth is an exceedingly poor conductor of elec· 
tricity as compared with iron ; hence, in order to effect the 
safe discharge of electricity from an iron rod into the earth, 
the bottom of the rod should be provided with a large con­
ducting surfaGe, so that the electricity may be diffused and 
pass into the earth at many points simultaneously. The ex· 
plosion at the pavement, in the example of the Baltimore 
monument, shows that the rod there employed was sadly de· 
ficient in the area of its ground terminal. 

The necessary area of underground conducting surface for 
a lightning rod may be obtained in a variety of ways : (1.) 
Extend the rod itself for a considerable distance underground, 
away from the building. (2.) Connect the lower end of the 
rod with an iron pipe which extends in like manner under­
ground. (3.) Provide a trench and supply it with good char­
coal well packed, and imbed the rod, for some distance from 
the building, in the cbar�oal. 

As an electrical conductor, well burned charcoal rank s next 
to the metals. Metallic ores come next to charcoal. Water 
and moist earth, which are so frequently recommended as 
terminals for lightning rods, are among the poorest of con­
ductors. 

One of the best protected dwellings that we have heard of 
is  that of Mr. John Knox Smith, an intelligent English mer­
chant residing at Singapore. His country house is built on 
a prominence, upon a, bed of iron ore, with which the house 
lightning rods are made to communicate. The lower ends of 
the rod s thus have a very extensive conducting surface, and 
the protection afforded is considered perfect. Thunder­
storms and lightning strokes are very frequent, but the 
house has never been injured. 

_ . _. -
A PETROLEUM: FIRE. 

A great conflagration of pet"roleum , occurred at Hunter's 
Point, opposite New York city, during the forenoon of the 
30th nlt. Over thirty.five thousand barrels of crude oil and 
thirteen thousand barrels of refined oil were consumed to­

gether with mauy vahtable buildings, tanks, dOQk�. and �ev. 

1 03 
eral vessels. Property to the value of over one million dollars 
was consumed. The fire spread over an area of ten acres, 
and lasttld for t ,venty.four hours, emitting an immense quan­

tity of flame and smoke, which rose in a column of great 
hight, visible in all d irections for twenty miles or more. 

The Standard Oil Works, one of the largest refining and 
storing concerns in this vicinity, were totally destroyed. The 

fire broke out in a canal boat which was being loaded at the 

dock in front of the Standard pJ:emises, and is alleged to ha'\"e 

been caused by the careless throwing down of a match by a. 
workman, after lighting his pipe. The spread of the flames 

was so rapid, owing to the explosions of the oil barrels, that 

the firemen and workmen were compelled to keep at a dis­
tance��nd were able to do but little in arresting the fire. 

Large flocks of tame pigeons were observed to approach 

and whirl as though maddened around the huge column of 

smoke, and then dart suddenly into the midst of the flames 
and perish. 

Daring the progress of the flames, some of the burning ves­
sels were carried by the tide into the East river and floatej 
northward. One of them, burning at a furious rate, was thus 
carried through the narrow channel between Blackwell's 
Island and AstoIia, through the fearful pass of Hell Gate; 
beyond Ward's Island to Port Morris, a distance of five miles, 
where it approached the extensive docks and storehouses at 
that place, threatening the whole with destruction. No escape 
seemed possible, as no means for preventing the collision 

were at the command of the inhabitants. Slowly the burn­
ing monster came on, belching forth horrible flames and 
smoke. At the last moment, when all hope of saving the 
Port Morris warehouses was abandoned, a United States 
steamer was observed to run in under the smoke. into the 
very middle of the burning vessel. Running in aud backing 
O'Ut quickly several times, the officers of the steamer finally 
succeeded in casting an anchor and chaln upon the flaming 

hulk, by which it was towed out into the stream, and Port 
Morris was saved. The steamer proved to be the United 
States revenue cutter Bronx, and her commander and men 

are entitled to great credit for the skill and courage they so 
. 

successfully displayed. 
We are glad to be able to state that the extensive Astra 

oil establishment of Charles Pratt, which was illustrated so 
fully in our supplement a few weeks ago, escaped all inj ury. 

The Pratt works are located next south of the Standard 
works, and only escaped by a sudden shift of the wind after 

the fire broke out. 
The application of water for the purpo�e of extinguishing 

petroleum fires, appears in this, as in other examples, to have 

been of little service. The water simply buoys the fl�ming 
oil, and enables it to run off in different directions, carrying 
destruction in its courde. It is evident that a more effective 
extinguisher than water must be brought into use before we 

can hope to prevent these terrible conflagrations. Whoever 
can discover an effectual agent for this purpose or find out 
some simple way of rendeJ;ing the oils uninflammable while 
in transit or storage, will confer a great benefit upon the 
country. 

. 

- . -. .  
A RAIL WAY ACCIDEN T EXPLAINED. 

By a recent accident on the New York and O�wego Mid 
land Railway, a freight train was completely wrecked and 
much valuable property destroyed, but no lives were lost. 
The accident took place near Oneida, N. Y., while the train 
was running at a speed of from twenty to twenty. five miles 
an hour on a down grade. The train consisted of the loco­
motive and tender, two box cars, then two empty platform 
cars, followed by twelve or fourteen cars loaded with coa l 
and other freight. The brakeman, a new hand, states that 
according to orders on down grades, he set the brakes on the 
box cars in front, and had j ust put his hand on the brake of 
the first platform car when he saw that the second platform 
car was off the track. In a moment more it was thrown 
athwart the track, a general crash ensued, and he jumped 
for his life. 

Among the reasons assigned foJ' the accident was the 
stereotyped one, " broken rail " ;  also slipping of a wheel on 
its axle ; also dropping down of a brake. But Mr. Alfred 
Hawley, superintendent of the Oneida Community machine 
shop, who made a careful examination of the track and reo 
mains of the wreck on purpose to ascertain the correctness 
of these alleged reasons, gives a different report. He found 
the rails and road bed in perfect order, and no indications of 
a dropped brake or slipped wheel. " What then was the 
cause of the disaster ? What caused the middle portion of a 
train to leave the track on a straight, level, well lined , well 
ballasted portion of the road ? We are convinc@d, says a. 
correspondent of the Oneida Oircular, " that the accideLlt was 
caused by an improper application of the brakes to the for· 
ward part of the train when running at a high speed." He 
thinks that the checking of the front part of the train 
caused the heavy rear cars to crush against the light plat­
form cars and lift them from the track ; and with this opinion, 
probably most railway people will agree. The same corre­
spondent takes occasion to observe that many of our railway 
accidents are due to the incompetency. carelessness or ig­
norance of railway employees ; and with this view, almost 
everybody will coincide. 

- -. -
THE INTERNATIONAL PRISON CONGRESS.  

An international congress is no w in session in London, 
composed of representatives from all civilized countrie�, for 
the purpose of considering the questions of the repression 
and prevention of crime and the care of the criminal. The 
delegates number many distinguished persons, many ot  
whom have ma.de the sqbjeQt of  priSOIl reform a. life study . 
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The United States is represented by Rev. Dr. Washburne, 
Rev. C. L. Brace, General Pillsbury and others, of New York, 
Hon. Mr. Chandler of Pennsylvllnia, Dr. Wines and Govern­
or Haynes of Ntlw Jersey, and Mrs. J alia Ward Howe of 
B()�ton. Among the members from the countries of Europe 
are Count Sollohub, director of a large prison in Russia, 
Count Scalia, Director of Prisons in Italy, Privy-Counciller 
Steinmann of Germany, Professor Marquard�en of Erlangen, 
Baron Von Holtzendorff, the great authority on criminlll law 
in Prussia, and Miss Carpenter, one of the most celebrated 
philanthropist$ in England. 

Various questione relating to the 3ubject of reform and 
punillhment have been discussed at considerable length. 
C:Jrporal puniRhment, and especially the use of the " cat," 
met with hearty condemnation from the Americlln and con­
tinental authorities, but the English, with some exceplions, 
ad vocated it as a means of discipline. The AUlltrian, Bava 
rian, and Swiss delegates IItated that corporal punishment 
had been totally abolished in their respective countries with 
t1te best effect. The argument on the British side took the 
ground that the lash was a necessary requital for crimes of 
brntality, such M wife beating and garrotting. The latter 
species of robbery, which had become alarmingly prevalent 
in London , had almost disappeared since its perpetrators 
were punished by severe castigations. 

The " treadmill," a most useless and degrading penance. 
was found to be still in use in British prisons, although it 
has been abolished for over forty five years in those of 
America. The continental delegates affirm that it is un­
known in their countries. Several English members were 
eloquent in itll denunciation. Colonel Jolvill, a prison direc­
tor, states that he had been obliged to employ the mill on .an 
Il.ver!l.ge of 600 prisoners yearly for eighteen years past, and 
that he had never known a human being to be benefited by 
it. On the contrary, it� only effect WIlS to harden and de­
press. 

The queetio�of the prevention of crime was also brought 
up, several members making report/! of the labor s of soci­
eties for that purpose. Reformlltories of diffrlrent typee 
were di.cussed, the general conclusion being thllt the " Fam­
ily Reform School " wa� superior in every way to the " con­
gregated " systllm. 

It was considered that the best mode of aiding discharged 
prieoners was by obtllining for them co-operlltive employ. 
ment. Thirty-four aid societies are in existence in Englllnd, 
which have y.arly provided for about 5,500 discharged con­
victs. Regllrding the rehllbilitation of the latter, the system 
of placing them under the surveillance of the police Will! 
condemned. 

Mr. Sergeant Cox, in reference to the repreesion of crimi­
nlll capitaliets, .tated that in his opinion the receiver of 
stolen property should receive double the punishment im­
posed upon the thief_ 

The industrial school system of New York was fully ex­
plained . and the value of the institution shown by the fact 
that 2.200 children had been sent to honeet employment in 
the West. Compulsory education was defended and gener · 
ally considered a valuable auxiliary in the prevention of 
crime. Baron Von Holtzf'ndorff stated thllt, by the law of 
Germany, no child could come before a magietrate for crime 
until above the Ilge of twelve, but all cllses of crime under 
that Ilge were reported to the schoolmasters, who puni.hed. 
In that country, also, the children of prisoners who are with­
out friende are taken care of by the State in the same man­
ner as orphans. In the United States, it is oustomary to con­
sider a child as a " ward of the State," and the prisoner, 
when his Bontence has been served, can only regain control 
and possession by order of court. 

A correspondent of the N ew York Times says that " the 
British del�gates were amazed to hear from General PIlls­
bury, of Albany , that he had carried on various prisons not 
only without expen se to the public, but saving a handsome 
surplus for permanent purposes ; and that, in his experience, 
teaching a man a trade saved him from repetition of crime. 
Similar experience�, from Massachusetts, of self supporting 
priso ,ls,  were detailed, and produced a deep impression. 
Count Solloherb, director of a large prison in Moscow, stated 
that in three months he could give a man a trade ; that the 
prisoner became better under it, and out of the thousands 
he sent forth annually, less than one per cent repeated their 
offenses, or came under the law again." 

The resulte of the deliberations of this congress of phil­
anthropists, composed of men and women who are thorough 
ly familiar with the darkest side of life and with the etatis­
tics of crime in both the old and new worlds, cannot but be 
of the greateet importa:nce. By this interchange of views , 
the many and grievous faults of our present system of prill ­
ons and reformatories, which in a great measure are due to 
adherence to old and obsolete ideas, may be clearly seen alld 
remedied ; while valuable improvements and innovations 
will be suggested through the contrast of our m ethod s of 
repression and prevention of crime with those adopted by 
o :her nations,  

.. .  _. -
NEWSPAPER BENEVOLENCE. 

Among the bene volent enterprises lately put in motion in 
New York was a subscription to pay the expenses of giving 
the poor children a holiday excursion. This was set on foot 
by the New York Times, and the holidays have been very 
properly designated the ,. Times excursions." Nearly twen­
ty thousand dollars have been contributed, and perhapli forty 
thousand ragged youngsters have enjoyed the luxury of a 
steamboat ride, a romp in the woods, and a good time gp,ner­
ally, with refreshments. 

One or two of these excursions was exclusively devoted to 
poor mothers and their young children. Another notable ex-

cursion was that of the newsboys, of which the Times says : 
" The party was composed entirely of ne w�boy s and boot · 
blacks, than whom there is not a rougher and more irrepress­
ible class in New York. Large posters announced the picnic 
lind called for Il thousand boys. When the manager of our 
picnics reached the Time8 office at 6t o'clock A. M., he found 
it besieged by boys clamoring for tickets. The crowd was 
quickly transferred by him to the City Hall Park,  where the 
smaller boys were all picked out and badges pinned on their 
jackets, if they had any, but on their shirts as a general 
thing. Shortly before 7t, the superintendents of the various 
newsboys' lodging houses with their contingents marched in­
to the Park ; and till the order for the column to march was 
given , Il scene went on such as perhaps has never before been 
witnessed in New York or any other city." 

Hundreds of little ragged urchins, few of them possessing 
shot's and stockings and many having nothing to protect 
th9ir close cropped heads from the sun, were dashing about 
in a high state of glee if they had secured a badge, or in a 
state of great anxiety if they had not yet �lle so. Those 
who were too big to go would beg anti- pray for a ticket . 
The boy s  danced, stood on their heads, turned somersaults 
from pure exuberance of spirits, and many a bit of roguish 
sp,tire was sent at those who could not be taken. The ste;>s  
of the City Hall were crowded with interested spectators of  
the scene ; in fact the whole of  the south side of the Park 
was crowded. At last the boys were formed in line, in three 
separate divisions, wearing red, white, and blue ba?ges re­
specti1'Cly. At 8 o'clock the band from Governor's Island 
entered the Park, and taking up their position, the order to 
march to the steamboat was given. The scene at this mo­
ment was really exciting. As division after division, each 
headed by its own banner, l eft the Park, the crowd cheered 
and waved their handkerchiefs, ladies appeared at the win­
dows of the Astor House, every store on Broadway and Park 
Ro lV was emptied in a moment, and the sidewalks were 
thronged. As the little fellows passed the Times office, they 
sent up cheer Ilfter cheer. EVHY moment the number of 
spectator/! increased, so that in Chatham street and up East 
Broadway the little army of ragamuffins was escorted by a 
crowd as large as that which attends the Seventh Regiment 
on dress parade days. The boys were carried to a fine grove 
on Long Island Sound, where they had a day of most hearty 
enjoyment. 

_ ._. -
WAVE POWER PROPELLERS. 

Some fifteen or twenty years ago, we published in the SCI­
ENTIFIC AMERICAN the drawings of a self propelling vessel, 
in which the sides of the ehip were provided with hinged 
propelling blades, 130 Ilrranged that by the roll of the boat 
the blades would alternately open and close, giving th9 ves­
ser a forward push Ilt every lurch. 

This was a novel idea Ili the time, but it involved the attach­
ment of considerable mechanism to the outside of the vessel, 
which, under the rough uSllge of the billows, would be likely 
to breakage or disorder. It is obvious ihat the use of ordi­
nary masts and sails is a much better plan of propulsion. 
The flapping blade system, we observe, has lately been re­
vived, and notices thereof are circulating through the press. 
It makes a good ne wspaper item, but has no other value. 

- _  .. 
WATER VAPOR NOT VESICULAR. 

A recent experiment by T. Plateau disproves the common­
ly received theory respecting the vesicular nature of aqueous 
vapor. He provided a column of water, contained in a glass 
tUDe and held therein by atmospheric pressnre. the bottom 
of the water column being exposed ; small air ;,ubbles, on 
being brought from the point of a small tube into contact 
with the exposed water surface, immediately rOBe through 
the water column. If water vapor is vesicular, it should do 
the same. But experiment shows that it will not. On direct­
ing a current of ascending vapor from boiling water against 
the bottom of the water column, no appearance of rising 
vesicles through the water could be d etected. 

_ ._. -
INCLI NED RAILWAY IN SAN FRANCISCO. 

The steep elevation of the lands immediately adjoining 
the city of San ;FranciSCO and the desirability of providing 
convenient accecs thereto have induced some enterprising in­
dividuals to attempt the construction of an inclined railway_ 
The incline will be 2,800 feet in length, traversed by cars drawn 
by steel wire ropes and s�ationary engines. The cars are to 
be provided with clutches whereby the rope may be grasped 
or released at the will of the conductor. At the top of the 
incline, the cars are delivered over to the horse railway. 

.. ... .. 
Wood Carpeting. 

A correspondent recently suggested that a substitute for 
matting for covering floors, cheap, dnrable, and cleauly, was 
desirable. The wood carpeting, made and laid by the Na­
tional Wood Manufacturing Company, 942 Broadway, New 
York, is the best, cheapest, and handsomeet material for halls, 
dining rooms, and kitchens that we have ever used. The ex­
pense is not so much as that of carpeting, and but little more 
than that of matting ; and when properly laid, it will last a 
number of years. "Ve have substituted it for matting in a 
summer residence, and find that it possesses aU the advanta­
ges of a solid hard wood floor_ 

_ . • .  -
THE Fourth Annual Fair of the Carroll County, Md., Agri­

cultural Society is to be opened at Westminster, Md" on 
September 30, and will continue till Oc ober 5. Among the 
premiums to be awarded are several subscriptionr to the SCI­
ENTIFIC AMERICAN, rewards which are always acceptable to 
the reCipients and welcome to their homes and families. 

[Special Correspondence of the Scientific American. ] 

LET 1'ER FROM PROFESSOR R. H. THURSTON. 

CINCINNATI, Ohio., July, 1872. 

Cincinnati and its avproaches. The great 8uspension bridge of 
Roebling. The iron ro,ilway bridge over the Ohio'. The 
Danks puddling furnaces " interesting particulars conc&rn­
ing their oplYration. The Oincinnati water and gas works. 
The route to Cincinnati vil1 the " Panhandle " liIle of rail-

road, although not presenting as many beautiful landscapes 
aud such a panorama of picturesque scenery as the Pennsyl­
vania railroad in cro!sing the Alleghanies, exhibits to the 
traveler. not a few exceptionally fine views in the neighbor­
hooct'of Pittsburgh. That of the confluence of the Alleghany 
and the Monongahela rivers to form the Ohio, and the long 
stretch of the latter rIver that can be seen j ust after leaving 
Pittsburgh. are especially attractive, possessing such beauty, 
when �een by the light of a sun j ust setting among gor­
geously colored clouds in the west and throwing no less beau­
ful though quieter colors over the eastern clouds and aloog 
the further river bank, that those who have been fortunate 
enough to witness it will long hold it in remembrance. 

En route, we paSII through the city of Columbus, Ohio, a 
pleasant town with wide streets, having some fine public and 
many fine privllte buildings. The capitol would be a noble 
structure except for what seemed to us its very ugly dome. 
The city hall is a very neat building. There is not very much 
manufacturing done here, and we only remained long enough 
to see something of the city and to take the next train for 
Cincinnati. 

_ This latter city can hardly claim to be a manufacturing 
place, although its manufactures, in the aggregate, employ a 
considerable amount of capital. The bnsi ness of manufac­
turing furniture is becoming its leading branch of industry. 
The comparative low price of walnut and other kinds of 
wood used in the business enabl es it to reach profitably for 
it� market all far east as Pittsburgh and 1111 over the West 
and Southwest. Some of the furniture made here is ex­
tremely neat in design, well made and of beautiful finish, 
fully equal to any thing made east of the Alleghanies .  
Prices are not very far from Ne w York figures. 

THE GREAT SUSPENSION BRIDGE AT CINCINNATI. 

In Cincinnati, we were particularly interested in the great 
bridges over the Ohio river and in the now well known 
Danks' revolving puddling furnaee. 

Entering the city by rail from Columbus, one of the first 
and most striking obj ects that catchell the eye is the great 
suspenl!ion bridge stretching acrosll the river to Covington, 
Kentucky. Thill immenlle structure has a grellter span than 
Ilny bridge yet built in the world. 

It was built by the late John A. Roebling, the builder of 
the two SUllpension bridges at Pittsburgh, and of the almost 
equally wonderful structure at Niagara FlI,lls. Considering 
the time at which it WIlS designed and the difficulti�s with 
which he contended, ite succeSllful compt�tion j ustly entitles 
its designer to be considered one of the boldest and most 
talented engineers that the world has yet known. At first 
view, the bridge impresses the observer by its magnitude, as 
well as by the neatness of its general design, and by the 
graceful II weep of the great wire cables which support the 
road way ; but a second visit is even more impressive than 
the first, and, after studying it from different standpoints,  
and after walking across it several times, one feels that, after 
IlII ,  the mind was quite incllpable, at first sight, of appre­
�,jating this great engineering wonder of our age, or of un­
derstanding whllt difficultie� are met in the general plans, to 
say nothing of those of detail, by the engineer who attempts 
to sustain a bridge like this between piers separated by a 
distance of nearly a quarter of a mile. Those who are now 
watching tue progress of the East River bridge at New 
York-which was designed by the same g!eat engineer, in 
the light of all the experience gained by a life time devoted 
to such work, and the construction of which is  proceeding 
under the directions of a son who profits by his own special 
scientific and practical training as well as by his father's ex­
perience and teaching-can hardly appreciate the talent, the 
hard work and the mental anxiety and activi ty that must 
have been demanded of the engineer during the progress of 
the Cincinnati bridge, which has but about a hundred feet 
less span. 

THE IRON RAILWAY BRIDGE. 

Further up th e stream is the great iron railroad bridge 
built by the Key stone Bridge Company. At the chaunel 
span, the bridge is 400 feet from pier to pier, and, were it not 
so near the great suspension bridge, it would at once awaken 
in the spectator the greatest interest and admiration. It is a 
beautifully propfJrtioned and well made bridge. The mem­
bers carrying a compressive stress are formed of the pecu­
liarly strong and readily constructEd built columns used by 
some of our lellding constructors ; and the tension members 
are rods and links with e nds upset, to secure full strength at 
what are usually their weakest parts, and to distribute the 
extension of the metal throughout the whole length of the 
piece. The importauce of this last advantage is  too seldom 
understood and attended to by constructing engineers_ It is 
a point of special consequence, in mechanical engineering 
and wherever structures are exposed to sudden strains and 
heavy shocks. 

. 

THE DANKS PUDDLING FURNACES. 

A part of a d ay was spent at the mill of the Cincinnati Rail­
way Iron Works Company, examining the Danks puddling 
furnaces and watching their operation, These h:rnaces have 
attracted the attention of iron manufacturers both here and 
abroad, for, although by no means the first " rotary pud. 
dIers," they are the firet whose operations has been suffi-
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ciently satisfactory to induce proprietors to substitute them 
wholly for the old furnaces in even a single mill. The 
Danks patent is upon details ; but the inventor is certainly 
entitled to much credit for skillfully proportioning them, 
and even more for his perseverance and tact in overcoming 
those difficulties that usually impede, for many years, the 
progress of the most meritorious inventions. 

The ordinary process of puddling consists in melting cast 
iron upon the hearth of a reverberatory furnace and I5tirring 
it until the carbon has been burned out, and other impurities 
have passed into a slag ; and malleable or wrought iron then 
remains. Many attempts have been made to substitute 
machine for manual labor in the process, but none have been 
hitherto successful, and, aU over the civilized world, pud. 
dling is done by the same old process ; and the severity of 

thus cut into slices which fall through the openings between 
the blades. In this manner, we are informed, a bushel may 
be sliced in two or three minutes. The slices are then spread 
upon a grass plat and " hayed " in the sun-covering them 
or raking them together at night. When thoroughly dried 
they may be stored away, wken they will keep without spoil. 
ing for any length of time. 

_ .•. -
RECIFES AND EXFERIMENTS. 

The following recipes and experiments have not been 
practically tested by the editor of the SCIENTIFIC AMERICAN , 
but are published for the benefit of readers who may desire 
to try them. The e ditor would be glad to be informed of the 
remIts of such trials. 

1 05 

�u�int�� ana �tr�onltl. 
-----

The (fharge for l1UJerUon under thi8 head i8 One Dollar a Line. J:t the Notices 
e:>:ceed Four Line., One Dollar and a Halfper Line will be charged. 

'rhe paper that meets the eye of manufacturers throughout 

the United States-Boston Bulletin, 14 00 .. year. Advertisements 17c. a Une. 
Coal at wholesale. If in need,write L.Tower,71 Broadway,N.Y. 

I will purchase part (1r entire interest in a real practical 
patented Invention. Will be at office of Samuel F. Bartol, 221 Pearl 
Street, New York clty, August 9th and 10th. 

Wanted-Small Rotary Engine, t H. P. or less. D. C. Pierce. 
Portage, Ral. Co" Mich. 

Machinery Paint, all shades. WHl dry with a fine gloss as 
soon as put on. $1 to $1.50 per gal . New York City 011 Company, Sole 
Agents, 116 Maiden Lane. 

the labor, together whh the intensity of t b.e heat to whi ch BLEACHING FEATHERs.-First clean from grea�y matter, 
th 1 h f . d ' l  1 For Sale Cheap-A quantity of 18 gauge iron plates, half 

the workman is exposed, makes the life of the pud dler en p ace t e eat hers 1ll a 1 ute so ution of bichromate of Inch wide, one Inch long. with round ends and pnnched with a 1·16th Inch 
hole at each end. Also, a lot of small leather scraps .  F C. Beach & Co. , 
131 & 133 Duane Street, New York. 

a short one and the process comparatively expensive. potassa to which a small quantity of nitric acid has been 

The Danks puddling furnace has an ordinary furnace added. The gre enish depodt of chromic sesquioxide which 

grate, but, in�tead of the large chamber of the reverberatory ensues mlly be removed by weak sulphurous acid, when the 

furnace, a barrel shaped vessel receives the charge of pig feathers wil l be lett perfectly white. 
Sweetser's Blacking and Brush Holder-illustrated in Sci· 

American, May 18, 1872, Best thing for Stove or Shoe Blacking. Needed 
In every household. Rights for sale. E.H.Sweetser, Box 317, Salem, Mass. 

metal, and through this the flame passes to the chimney. RENDERING CLOTH WATERPROOF.-Put half a pound of 
The metal once melted, the barrel is caused to revolve by sugar of lead and a like quantity of powdered alum into a State Rights for Sale on improved Wardrobe·Bureau and 

steam po wer, and as the fluid metal flows around the interior, bucket of soft water. Stir until clear and pour off into an· 
the carbon which it contains and the accompanying silicon other bucket-into which place the cloth or garment. Soak 

Writing Desk comlMned. Patented June 11, 1812. A(ldress Johu H. F. 
Lehmann, 62 Hester street, New York city. 

are oxidized by contact with the passing oxygen in the fur. for twenty four hours anl hang up to dry withou t wringing. Hoisting, Pumping, and Mining Engines, from 5 to 40 HoP . 

nace gases, and with that of the iron ore with which the bar. This process is said to be very effective. J.  S. Mundy, No. 7 R.  R. A venue, Newark, N .  J. 

reI is lined. Gradually it loses its fluidity, becomes viscous FILTER FOR CISTERN WATER.-Perforate the bottom of a Wanted-A Good Second Hand Box Board or Strait Stave 

and finally pongy, and is then malleable iron. One end of wooden box with a. number of small holes. Place inside a Machine. F. R. Smith, Bennlugton, Vermont. 
the barrel is movable, and that being removed, the great piece of flannel, covel: with coarsely powdered charcoal, over New Pat. Perforated Metallic Graining Tools, do first class 
" ball " of spongy iron, weighing 600 to 700 pounds, several thIS, coarse river sand ,  and on top of this, small pieces work, in less than half the u8ua1 time-maKe every man .. first class 
times the weight of an ordinary puddle ball, is taken out, sand.stone. Grainer. Address J. J. Callow, Cleveland , Ohio . 
carried, by tongs suspended from an overhead railroad, to t4e . ZINC WA&H FOR ROOMS.-Mix oxide of zinc with common Wanted-A Party to Manufacture, on royalty, Patent Self· 

squeezers, where it is rolled and compressed into a billet of size and apply it with a brush, like lime whitewash to the 
quite compact iron, and thence to the " muck train " of rolls ceiling of a room. After this, apply a wash, in the same man· 

acting Horse Holders . Those having fac!!ltles for makIng Carriage hard· 
ware preferred . '  Address Abm. Q�lnn, 280 Marey Av. , Brooklyn, L. I. 

in which it is given the shape of a long rough looking bar, ner, of the chloride of zinc, which will combhae with the In the Wakefield Earth Closet are combined Health, Cleanli. 
which only requir".�adil.itional rolling to convert it into such oxide and form a smooth cement with a shining surface. 
" merchant bar " as we see in the market. The process was HARDENING WOOD FOR PULLEys.-After a wooden pulley 
a very interesting one to us, and the contrast between this is turned and rubbed smooth, boil it for about eight minutes 
and the ordinary method, so far as the comfort of the work. in olive oil, then allow it to dry, after which it will ultimate· 

ness and Comfort. Send to 86 Dey St. ,New York, for desoriptive pamphlet. 
Lenoir Gas Engine-Wanted, the address of any agent in 

this country of the Lenoir Gas Engine, or of any person who has one 
importea within two or three years. Address, F. R., Box 498, New­
port, R. r. 

man is concerned, was very marked and very gratifying. So ly become almost as hard as copper. 
satisfactorily have these furnaces done their work here that To CLEANSE WOODEN FLOORs.-The dirtiest of floors may Platina Plating-Alb. Lovie, 729 N. 3d St., Philadelphia, Pa. 

they have displaced all of the old furnaces in these works. be rendered beautifully clean by the follOwing process : Firat 
English iron masters have considered the improvement so scrub with sand, then rub with a lye of causiic soda, using a 
important and desirable that they some time since sent a �tiff brush, and rinse off with warm water. Just before the 
commission to this country to determine the real valne of floor is dry, moisten with dilute hydrochloric acid and then 
this furnace. with a thin paste of bleaching powder (hypoohlorite of 

Steam Boiler and Pipe Covering-Economy, Safety, and Du · 
rablllty, Saves from ten to twenty per cent. Chalmers Spence Company 
foot East 9th Street, New YorK-I202 N. 2d Street, St. Lonls. 

Gear Wheels, for Models ; also Springs, Screws, Brass Tube . 
Sheet Brass, Steel, Itc. Ill" .trated Price List free by mall . GOOdnow & 
Wightman, 28 Cornhlll, Boston , Mass. 

The commission brought over many tons of the worst, as lime) ; let this remain over night and wash in the morning. 
well as of some of the best, British irons and p uddled them MUCILAGE.-Glue, water and three per cent of nitric acid Brick and Mortar Elevator and Dil5tributor-Patent for Sale. 

here. Their report is one that will interest and please every adheres well to metallic surfaces. See description In Sor. A"RRIOAN, July 20, 1872 . T. Shanks, Lombard and 
Sharp Streets, Baltimore, Md. 

friend of American manufacturing industry. We saw very PRESERVING STUFFED ANIMAL iii WITHOUT ARSENIC.-Rub 
good iron which had been made from Yorkshire pig, and the flesh side of the skin with a composition of 1 lb. tobacco The Berryman Manf. Co. make a specialty of the eeonomical 

from even worse Welsh cast iron ; and, during our visit, the ashes, t lb. alum, 2 lbs. dry slaked lime. feeding and eafety In working Steam Boilers. Address I. B. Davis & CG. 
Hartford, Conn. 

furnaces were working with stove scrap, which is, probably, CLEANING OIL PAINT.-Whiting is better than soap. Use 
generally about as poorly adapted for the purpose as any iron warm water and a piece of soft flannel. . Afterwards wash The Berryman Heater and Regulator for Steam Boilers-No. 

that can be found ; judgm' g from the ap"earance of the bars clean and rub dry with chamois. one using Steam Boilers can alford to Ite without thilm. 1. B. DaviS & Co., 
r Hartford, Conn. 

produced, it made a good iron. Whether this particular fur. MAKING CITRIC ACID.-Treat fresh lemon juice with pow. 
nace will ever become generally used is uncertain, and even dered chalk until all the acid is neutralized. Citrate of lime 

Wanted-Melter. Permanent situation, at good wages, to a 
'11 b 

good, experienced Iron Melter . Address C. , Iron Fonnder, Cleveland, O. 
a matter of little consequence to the world ; but it is emI.. WI e precipitated, . which wash and then decompose by 
nently desirable that, in some form, a machine may perform means of diluted sulphuric acid. A precipitate of sulphate Brown's Coalyard Quarry &; Contractors' Appara,tus for hoisting 

this very simple and yet essential detail in the process of of lime will then be formed while the citric acid dissolves. ;.ndeonnyingmaterlalbylron eable. W.D.Andrew. & Bro,m Water .t.,N.Y. 

iron making, and, at the same time, reduce its cost and Filter, and the citric acid will deposit itself in crystals when Dickinson's Patent Shaped Diamond Carbon Points and Ad· 

relieve the workman from one of the severest tasks known the concentrated liquid cools. jllstable Holder Cor dressing emery wheels, grindstones, etc. See Sclentlftc 

l'n the art". 
American, July 24 and Nov. 20 1869. 64 Nassau st. , New York. 

� VERMILION PAINT.-The tendency of paint made from 
THE CINCINNATI WATER AND GAS WORKS. vermilion (cinnabar or sulphide of mercury), when mixed It is better to purchase one of the American Twist Drill 

' th h't 1 d t t bl k b . Company's Celebrated Patent Emery Grinders than to wish you had. 
After visiting the water works, where we found five steam WI w 1 e ea , 0 urn ac or rown In a short time may 

engines engaged in supplying the city with water, and where be obviated by mixing with the dry paint, before adding the Flouring Mill near St. Louis, Mo., for Sale. See back page. 

State Rights on improved Cigar Moulds for Sale. Patented we were especiallJ interested in the working of the largest- oil, one eighth of its weight of flowers of sulphur. 
a great machine, 100 inches in d iameter of cylinder and of 12 CLEANING GLAss.-The lenses of spectacles or spy glasses 

feet s troke of piston-we accepted the invitation of M E ' that have come scratched or dimmed by age may be cleaned 

M. Breese, the engineer of the city gas works, and, unde:'
hi� With hydrofluoric acid dilut�d with four or five times its 

guidance, examined that great establishment very minutely . volume of water. The solutIOn should be dropped on a wad 

S pace will not, however, allow of a description of this or of of cotton, and thoroughly r�bbed on the glass whICh should 
otber interesting establishments which may be found at afterwar�B b� well w�shed �n cl�ar w�ter. Gr�at care must 

Cincinnati. Some idea of the magnitude of the city itself i� 
be exerClsed 1ll handling thIS aCid , as It eats qUIckly into the 

afforded by the facts, learned at the gas works that th flesh, often producing painful and obstinate sores. 

consume annually about 1 ,250 000 bushels of coa' l mak' 
ey PAINTING ZINC.-Oil paint may be made to adhere to sheet , , Ing .  b . h I ' h . .  

700,000,000 of cubic feet of gas . Such a quantity of coal z�nc y coatIng t e atter Wit . a compoS1tlOn of one part 

would warm, for the winter, the houses of about 6 000 New mtrate ?f co�per, one
. 

pa�t chlorIde of copper and one of sal 

Y (nk mechanics, and the volume of gas made annuall . ammomac, dIssolved 1ll sIXty.four parts of water ; add to the 

perhaps four times as great as that of the 6,000 houses ta�:� solution one part hydrochloric acid. This should be left 

togeth er.  R. H. T.  trom twelve to twenty.fou� hours to dry. It  acts also as a 

June 25. 1872. Inquire 01 Isaac Guthman. Morrison. White Side Co , 1lJ . 
For Machinists' Tools and Supplies of every description, ad. 

dress Kelly, Rowen & Ludwig, 917 Market Street, Philadelphl3, Pa. 
The best recipes on all subj ects in the National Recipe Book. 

Post paid, $2.00. Michigan Publishing Company, Battle Creek, Mich. 
Mining, Wrecking, Pumping, Drainage, or Irrigating M.achin. 

Oi'Y, for sBle or rent. See advertisement, Andrew'. Patent. Inside page. 
We will Remove and Prevent Scale in any Steam Boiler or 
make no Charge. Two Valuable Patents for Sale. Geo. W.Lord,Phlla. ,Pa. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers, Milo, Peck & Co. , New Haven, Ct. 

For Hydraulic Jacks and Presses, New or Second Hand, �end 
for circular to E. Lyon, 470 Grand Street, New York. 

For Marble Floor Tile, address G. Barney, Swanton, Vt. 
_ .e. _ protectlOn to the metal II.galDst atmospheric influences. 

SLICING APFLES. To RENDER CORKS OR STOPPERS AIR TIGHT.-This can be Old Furniture Factory for Sale. A. B., care Jones Scale 

accomplished by covering with a cement composed of red Works, Binghamton, N. Y. 

The wholesomeness of the apple as an article of food i� 
not as widely kno wn as it deserves to be. The fruit not only 
c Jntains l arge quantities of nutritlve matter, but has valua· 
ble antlseptic qualities which exercise the most beneficial 
effects on the system. In order to prepare apples so as to 
have them available for use at any time, a correspondent. 
suggests the follo wing method : A hole of about the size of 
an ordinary apple is cut in a block of wood. On the u nder 
si d.' of the orifice, seven shoe knives are arranged, edges up .  
in. such a manner that the middle blade is  the lowest, th" 
the pair on its either side on a llig her plane, the n�xt pair 
high�r and so on-so that the edges form a curve. The 
knives are also inclined so that the edge� are nearer together 
than the backs. A follower is fitted into the curve thus made, 
and is attached to the· block of wood by a hinge on one of its 
sides ; to the other, a handle is  affixed. To make the plan 
clear, we should j udge that the instrument, as described by 
our correspondent, resembles a lemon squeezer, with knif� 
blades substituted for the perforated cup in which the lemon 
is usually placed. The apple, being placed in the orifice, is 
pressed down by the ,follower upon the knife edges. It is 

IAad or finely powdered litharge mixed with undiluted Steel Castings to pattern, strong q.ud tough. Can be forged 
glycerin. and tempered. Address Co1l!ns & Co . . 212 Water Street, New York. 

- .-. . 
What Fifty Thousand Dollars WUI Buy. 

The following advertisement appears in the daily papers. 
and we give it publicity, free of charge, for the benefit of all 
"ho have fifty thousand dollars to invest in perpetual 
motion s :-

$50 000 WILL BUY ONE·FOURTH INTEREST I N  A N E W  AND 
;ntch '1 get fr:;;����J��inoi-e�j�O�Ylrn�����1��nlte�n�!n:n °efn�lees�tcg�tite�r 
�a5i�' [/���i!.�.(.hrlo�ga�Jag\�kaOfU�r���ra�i���he��J>X::i!� 1� ��:e�� h!fi�g� 
world, and trnst to its senf.lQ of jm;tke for my recom�f>.nse. if ( do not find 
�7iS��t��� W:r�na:s l��:��Mge!tN. ��dreB8 J .  W. SH VELY, inventor, box 

This beats Niagara Falls, where we have a perpetual mo· 
tion, in the form of a column of water three quarters of a 
mile wide and eeveral feet thick, falling 160 feet, and pre· 
senting It force of millions of horse power. Would it not be 
cheaper for the inventor to avail himself of this natural 
column of water, and in it test the practicability of his 
machine, before going to the expense of erecting a special 
column 500 feet high, as he suggests ? 

Portable Baths. Address Portable Bli.th Co. , Sag Harbor, N.Y. 
All kinds of Presses and Dies. Bliss & Williams, lIucceSBorl 

to Mays & BUss, 118 to m Plymouth St. , Brooklyn. Send for Catillogue. 
For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Wllllamson, 82 Broadway, N. Y. , $r Box 1809. 

Belting as is Belting-Best Philadelphia Oak Tanned. C, W. 
Arny, OOI and 303 Cherry Street, Phillldelphla, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Wlll cut five times lIS fast as an a>:. A 6 foot cross Cllt and buck saw, ,Go 
E. M. Boynton, 80 Beekman Str�et, New York, Sole Proprietor. 

Better than the Best-Davis' Patent Recording Steam Gauge 
Simple and Cheap. New York Steam Gange Co" 411 Cortlandt St., N. Y. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad. 
dress UUlon Iron Mms, Plttsbnrgh, 1'8. , for lithograph, etc. 

For hand fire engines,address Rumsey & Co. ,Seneca Falls,N. Y. 
To Ascertain where there will be a demand for new Machin. 

ery. meCh.niCl, Or 1Il.anlllscturera" luopliea, .ee Manufacturing New o. United States in BOBt� Commercial Bulletin. Terms $4.00 year. 
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106 
1 8 ,000 Blow. a Minute 

Can easily be given with our new machine for reducing 
SEWING MACBINJj, NEEDLES. 

It Is universally acknowledged to be the best and most practicable 
machine ever Invented for reducing metals ; doing the work very much 
fBSter than any other machine, and It will run for years without any percep· 
'Ible wear . Onr machines are operated on an entirely new mechanical 
principle, discovered by Mr. Hendryx-a prinCiple which prodnces the most 
perfeet mechanical arranllement for a rapid motion ever yet Invented ; the 
dies can be made to strike twenty thousBnd positive blows a minute. 

We are now prepared to furnish our machines at a reasonBble price, to 
any or all parties who may want a very snperlor machine for rednclng sew· 
Ing machine needles, for pointing wire, for wire drawing, or for swaging 
any articles where a very rapid stroke Is reqn1red. 

Sewing machine needle makers will lind It greatly to their advantage to 
call on us and see our machine In operation, as the Introduction of our 
machine Into the art of needle tnaklng wlU cause the plan of swaging 
ne,edles to entirely supersede the old plan ot mlUlng, for It not only makes a 
great saving In the cost of making the needles, by greatly lessening the cost 
of.reduclng them, beSides saving more ,han half of the wire used In making 
milled needles, but the process of swaging makes a needle which is far supe· 
rior to a mllled needle-for, In reducing needles by the milling process, ali 
oHhe best of the wire, the outSide, is cut off and wasted, the poorest part of 
the wire, the core, only being used ; while the swaging process, by con· 
d�nslng the particles of metal, m akes the p art of the needle which Is reduced 
tar snperlor to the wire Itself. 

. Our machine 10 fully covered by good valid patents in this and foreign 
countries. Communications hy m all wIll receive prompt attention. Call 
o n  or address Webster & Hendryx, Ansoni a. Conn. 

Factl!l for the Ladiel!l.-Mrs. J. Brewer, Stamford, Ct. , bought her 
Wheeler & Wilson Lock· Stltch M achine In 1863 ; earning tb e llrst t wo years 
her ·rent and kousehold expenses for se'f and child, mid $710 In "the savings 
bank ; has six of the original dozen needles. See the new Improvement. and 
Wood's Lock·Stltch Ripper. 

The Queen of all Sewiull' Machines.-In speaking of the merits of 
.he N ew Wilson Under·Feed Sewing Machine, It Is sulllclent tor us to say 
thllt we think the Invention of this machine marks one of the most Impor. 
tant era. in the history of this country ; and when we consider the 1n1luence 
It has upon the social well· being of the masses, it is dimcult to c<1neelve o f  
an-invention o f  more Importance.  I t  h a s  a beautiful, nolse� movement ; 
It makes the genuine • •  Lock· Stitch" alike on both Sides, and does to perfec· 
tlon all kinds of plain and line sewing ; It needs no <u>mmendatlon ; it. rapid 
8ale8, the Increasing demand, and tho many . lIatterlno: testimonials ftom 
those who have used it, ls sumclent proof of Its merits. The want of a s e w .  
i n g  machine I .  deeply felt In 6.'\!ery Iiciusehold, a n d  a s  the Wilson Sewing 
Machine, on"llec,nint of lts extreme simplicity and les. cost of mann facture, 
is Bold at a much lower price than all other IIrst· class machines, It is meet· 
n/\ with the extensive patronage that It so j ustly deserves. Salesro01l1. 707 

Broadway. New York : also for sale In all other cities in the Unit.ed States . 

[ We present herewith a 8erie8 qf inquirie8 embracing a variety qf topics qf 
greater or les. general intere8t. T,!e qU88tiom are IJImple, it 18 true, but we 
"rifer to elicit practical amwer8 (rom our reader8. 

, 
1 .-HAIR DYE.-Will some one give a recipe for hair dye 

such as barbers use, that .mellt like bad eggs ?-G. H. J .  
2.-IvY.-W hat are the actual advantages o r  disadvanta: 

ges of Ivy growing on brick walls ?-J. H. L. 

S.-THE MAGNETIC POLE AND THE MERIDIAN.-In ere(!t­
Ing 3 Bun dial, l am obliged, for want of proper instrnments, to use a com­
paAs or to observe the p ole star to lind the meridian. I am aware that the 
compass, except on the line of no variatIOn, pOints to a spot some distance 
rom the north pole (to the east, I believe .)  Moreover, the pole star Is not 

eXlictly over the north p ole of <lur earth. Will some one tell me exactly 
how much the needle devlates, ln this longitude (28" SfJI' W. of Washington) 
from the trne north, and how far the pole star Is from the zenith of the north 
poie ?-L. H. 

4.-COMPOSITION FOR MATCHES.-Will some one inform 
me how to make a ftlction match compOSition which will not dissolve In 
damp weather, and will not be very expensive ?-C. B. 

5.-INCREASING THE POWER OF BOILERS.-I have a plain 
boiler 28 feet by SO inches, driving an engine of which the cylinder lS 6 inches 
by SO Inches. The boiler works at ftom 50 to 60 pounds on the square Inch, 
and the engine at 50 revolutloDs a minute, and her lIy wheel Is 7 feet 
In diameter. I do not get power enongh, and I think by increasing the size 
of the pulley on the main shaft, and running the engine at 65 or 70 revolu· 
tlons, l can obtain the requl.lte .W'lrk, But the boiler w111 not supply the 
necessary steam ; and how can I make It generate morel or use what I now 
get to greater advantage ? My feed water is heated by the exhaust steam 
till the feed pipe is too hot to hold In the hand. I have seen a device con· 
slstlng of hollo w grate bars, etc . ,  bnt it is  too expenslTe. Would It be saCe 
to att.ch anything to the bottom of the boller, or would an Improvelt feed 
water heater answer ?-J. S. P. 

6.-THE EARTH'S ORBIT.-Is the distance of the sun from 
the earth greater In sm,nmer (say July) than in winter (say January) or not ? 
-O. F. I 

7.-PURE VINEGAR.-One of your subscribers is very 
anxious to know about vinegar, whether we mnst eat eels that can be seen 
with the naked eye, or whether we can have good vinegar wilhout the large 
animals . With a glass, 1 have founG, ln cider vlnegar,large and lively eel s ;  
other specimens showed skeletons witlilout liCe, and others, of good qual· 
Ity, a clear reddl�h'lIquor with a little sediment without skeletons or life. 
C an we have vinegar without eels ?-J. E .  B. 

8,�STEEL QUERIES.-Is the fact , that a small blade of steel 
. can be grou n d  and brought to a pertect cut.lng edge, evidence that the 

qnallty of the steel is goo d ?  Also, Is bar steel, as it Is sold, hammered 
enough to stand well tor making IIlJht dies, or does It require forglng ?­
W. L . G. 

9.-POWER FOR FAN.-Can any one tell me how heavy a 
weight It will take to run a fan (18 inches In diameter by 19 InchesloDg. with 
4 arms) orie hOUT ? The weight Is to fall ten feet and the fan to run 150 rev· 
olutiolls per minute. What Is the rule for the calculation ?-A. D. L. 

10 • .,...MASS MOTION AND HEAT.-W. H. P., in answering 
I. E. , query 18, page 585, last VOlume, gives the equivalent of force In units 
of heat. Wili he or some one else say whether there are any mechanical 
or <ehemical moallS by which force can be converted to heat, or what the 

n earest approach in pra ctice is to the theory ? I have asked this same 
question In another shape last Winter, when I was In Nebraska, where there 
was plenty of force and very cold weather, which forcibly Impressed me 
with the need of such a converter. -I. L. 

11.-TEMPERATURE IN ICE HOUSE.-My ice house is built 
above ground, of two pens of logs, the space (two feet) being lIlled in with 
old wet sawdust . It Is lIoored and covered with dust. The temperature Is 
140" or 150". My ice all melted. Some knowing ones say It sho uld have 
b een veDtilated. Will you please Inform me In your paper the cause of the 
high temperature, and was it waDt of ventilation that caused the Ice to 
melt ?-J. C. MoC. 

12.-SPONTANEOUB COMBUSTION.-One evening last week 
IlIWe In ftom the rOlld l alll liD. en�ln ee, IIoIlIUllid Illf .9vera1l8 1n..tlle tender 

box ; they were very greasy. The next morning I opened the bOX, and 
found the entire contents a mass of llre. My lIreman was clean ing off the 
stack a day or two ago with a piece of waste saturated with linseed 011. 
After completing the lob, he lald the waste in his tender bOX, and on open· 
Ing it, ln eight or ten hours after, he found It burnt out, tlle same as mine 
was. Were these clilles of spontaneous combustion ? I related the above 
circumstances to a professor In a college, and he said they were not cases of 
spontaneous combustion, as there were but four cases in the known world. 
If they were not caused from spontaneous combustion, what wore they ?­
W. F. C. S. 

lS.-ExPANSION OF LOCOMOTIVE BOILBR.-What is the 
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BLACK INK.-To M. W. H . ,  query 2 ,  page 58.-Take tannic 

aCid, 20 grains, and a similar Iluantlly of galUe acid ; dissolve In 2 ounces 
water. Then take copperas crystals and Monsel's salt of iron, each 15 
gralDs, and dissolve In 2 ounces water. Mix the two solutions and add 
2� drams of mucll8ge and 2 drops 011 of cloves. This Ink will cost one 
dollar a gallon. -H. J. H. , of Mich. 

INK.-Let M. W. H. (query 2, page 58) make a strong decoc­
tion of logwood, and add a little chromate ot potash. No gnm requIred. 
-E. H. B., of Mass. 

DISSOLVING GUTTA PBRCHA.-R. J. (query 7, page 58), should 
use ol the augle Irous at the side of the lIre box, which are slotted to allow use blsulphlde ot carbon. -E .  H. B. , of Mass.  
the boiler to expand on the ftame when the back braces, bolted to the WATEBPROOFING PAPER PULP.-To W. R. H. (query 10, boiler and frame have no slots, or other provision to allow the boller to ex· p age 58. -Try a larger proportion of resin than usual, and wheu the paper pand ? Do not the braces or ftame spring ? If not, what does give, as the Is dry, pass between hot rolls. -E . H. H . ,  of Mass. boiler certainly expands when lIred up ?-W .  F. C.  S. 

'"CRYSTAL GLAss.-To G. T. P., query 15, page 58.-The fol-14.-EXTINCTION OF CAB LAMP ON A LOCOMOTIVE.-What lowing mixture will give good resu,ts : Carbonate ot potash, 112 parts ; causes my cab light to go out when I blow the whistle ?-W. F. C .  S. red lead, 224 parts ; sand (washed and burnt), 836 parts ; saltpeter, 14 to 28 
15.-N OISE OF A LOCOMOTIVE.-What causes the rumbling parts ; oxide ot manganese, ftom one fourth to three fourths of a part. 

MIx thoroughly and melt together.-E. B .  H. , of Mass. noise, which a person can hear for three or foltr miles and feel in every bone 
of his body, when I drop the ftont damper and pull up the back one, or 
when my engine Is working hard on a grade ?-W. F. C. S. 

1 6.-SETTING BOILEBs.-I am an e�eer, and my boiler 
arch stands north and south. The boiler IS'H feet long with a 5 toot shell, 
64 11ues. My grate (Tupper) surface Is S� feet wide and 5 feet long. From 
the door to the bridge wall is 6� feet.  My lIre passes through the boller, 
back over the top and enters the smoke stack, 50 feet high, built of brick. 
My fuel, shavings Bnd sawdust prinCipally, Is p ushed Into the arch with the 
head of a rake, the arch door being on a level with the 1I00r. The ash pit 
extends about the distance of a toot beyond the front p late of the arch, and 
the draft is taken through that aperture to the under side of the Ilrate. In 
o.rder to economize fuel, I lIre very often, the average being 28 times an h .. ur. 
I run mostly with closed damper. The damper I. the chllllney does not tit 
perlectly oIose, and the one In the draft plate In the ftont of the door Is gen. 
erally kept aj ar by the dirt getting undernea th It • • My grate becomes in the 
morning a cherry red, and sometimes before the day closes becoD' es a white 
heat. I have terrlllc carbon explosions ; they occur oftentimes In putting 
In a half bushel of fuel, and seldom when the ciampers are shut. I have been 
r�com81ended to keep up a sharp blaze In the rear of the arch a8 a kind of 
gas· burning lIre, but It glves me no rel ief. The.e explosions usually take 
place about two minutes atterthe I\.el ls put in, aoo sometimes so powerfully 
BS to raise the draft plate, which weighs BOO pounds. These explosions are 
more terrl1lc when burning sawdust or matching chips than when burning 
surface shavings. I endeavor to keep my grates constantly covered, and 
therefore pack my lire closely as possible. Can any ene tell me the cause 
of the explosions and the remedy ? Is there a remedy other than letting 
more cold air strike the grate ?-J. D. B. 

1 7.-WOODEN RAILWAYS.-My attention has been called 
to an article In your issue of July 20 headed . .  Wooden Rail ways," and from 
your suggestions I am Induced to believe that such railways would be best 
adapted to the short roads now In contemplation throughou t this State. 
The great cost of Iron railways has, in a measure, deterred Individuals from 
embarking In such enterprises, and more especially does this apply to tbis 
portion of the State, which Is jnst beginning to recover from the effects of 
the war. The citizens of this viCinity ot onr town, which Is situated on the 
banks of the Mississippi, are canvassing the subj ect of building a railway to 
the Bayou Macon hillS, at a pOint some 20 miles In Ihe Interior. The county 
through which this r.oad would run is almost entirely uninhabited, owing 
t .. the annual overlloW ftom the MississippI. Previous to the war, when the 
levees were up, lt WBS the largest cotton producing portion of our (Carroll) 
parish. As Is usual on the MissiSSippi bottoms, the Clountry Is perfectly 
level, and little grading would be necessary. The country Is thickly wood. 
ed, and the timber p eculiarly adapted to any purposes requiring strength 
and durability. My obj ect Is to obtain all the Information I can with refer. 
ence to the cost of this wooden railway for the distance mentioned, the 
character ot railS, cross ties, etc. , as well as the cost and style of locom� .. 
tlves and cars best adapted to the same. Any 8uggestlons your readers may 
make will be thankfully recelved.-C. M. P. 

18.-EFFECTS OF FRICTION ON A RmtNING BELT.-In oil­
Ing a bearing, I have to put my arm through a belt . I often hear a snapping 
noise when I brinK my oller near the b and, and when I take It  away the 
noise would cease. (1 used a copper oller when I IIrst noticed It. ) I placed 
my ear close to the band and soon I felt a snapping sensation, as though 
something was pricking me. I placed my lIngers close to the belt and there 
was a peculiar feeling like that of being pricked by nettles. 1 supposed 
It must be electriCity, and I took some notice of It ; when I held the nozzle 
of my Oiler close to the band a line stream, or shower, of 011 would come 
out of it and Ill' to the belt . If I held it on the outside of the belt, It wonld 
go around into the InSide of the belt betore It would strike It. When I held 
the oller between the belt, the 011 would lIy In a Circle. The sound would 
be loudest atter the machinery had Qeen standing still for a 8pace of time, 
and when It was coldest.  A pricking sensation was distinctly felt, and oil 
would 1I0w more Ireely from the oller. I found .. feeling, when I placed 
my face to the half of the band that come from the driver, dltrerent ftom the 
one felt when I placed It to the half that went to the driver. What makes 
the difference In the sensation ? What makes the 011 come out ot the oller, 
and why will It not lIy on to the outside of the belt as well as O!l the Inside ? 
It was a leather belt four Inches wide and about thirty feet long ; and I 
notice It made some difference whether I used a tin oller or a cop per one, 
the copper one giving the best resnlts, probably because It was a better con. 
ductor. -J. T. 

SPEOIAL NO TE. - Thi8 column 18 designedfor the general intere8t and tn. 
.truction qf our reader8, not for gratuitoua repliM to qUestion8 qf a 
purely bU81nM8 or per80nal nature. We will pUbl18h 8uch inqtflries, 
however, When paidfor /J8 adverti8ement8 at $ 1 ' 00  a line. under the head 
0.1 n BuBine88 and Per8onal. II 

ALL r�(ere"ce to back number8 muat be by volume and page. 

BBNDING WROUGHT IRON PIPE.-J. V. R., of N. J., will find 
a successful method described ou page 122 of Vol. XXVI . ot the SOIlllNTI­
FlO AMlIlBIOAN. 

HERMAPHRODITIC POULTRY.-I address you a few lines to 
ask a question regarding a chicken that is on my place. In 1871, It laid 
and hatched two broods of chickens ; It commenced crowlDg in the fall ; 
in the winter it was a little stnpld ; In the spring It assumed the form and 
performed the 01llces of a fully matured rooster. The above can be sub. 
stantlated by good authority, or the chicken caD be produced. I would 
like to hear ft .. m you through your valuable paper, as It Is a fteak In Da­
ture that 1 don't understand. Answer : We a':vlse our correspondent to 
produce the chicken and arrange with Barnum for Its public exhibition . 
A chickeD matinee ID this city would be " novelty and doubtless draw a 
crOWd. 

DRIVING POWER OF RUBBER BELT .-In your issue of July 
27, page 58, the driving capacity of a two ply rubber belt is given as ODe 
horse power for every two inches In width, when the belt travels at the 
rate of 1,500 feet per minute. This, I think, Is a low estimate ; ftom my 
o wn observations I am satlslled that a two ply belt, running at the above 
speed, will drive double that amount of po wer without InJury, or one 
horse power for every Inch in width, and a three ply wI!l do the same 
with every three quarters of an Incil iD wldth.-W. A. L. K. 

SKIN DISEASES.-To C. N., query 7,. page 41.-The trouble 
comes ftom your liver. Take podophyllin pills, one every evenlDg for 
two weeks ; If the bowels become too relaxed, omit an evenlng,-M. B. 
E. of f .. 

HARDENING OF RAIN W ATER.-To B. D. A., query 16, page 
i58.-Your trouble arises ftOIl1, the water, dissolving the lime of the ce­
ment used In the .clstern. If the cement be painted, so as to protect It 

ftom the solvent action of tbe
'
water, you will no longer be annoylld by 

Its hardness. -E . H. B . ,  of M ass. 

" A  MISER OF TIME ."-If the writer over the above signa­
ture, In your Issue of July 27th, will try the EOLIPSlll PAPlIllll FILlIl, illus­
trated In No. 18, Vol. XXV. of the SoIlIlNTIlI"IO · AMlIlBIO.ur, his complaint 
will be sllenced.-A. S. , of Ala. 

Under 11Ii8 heading we 8hall publi8ft wookly not .. qf BOme qf tile more promi­
nent liome and (oretgn patent8. 

WmFFLlIlTRBB DBAFT En. -Erlward E. Tompkins, Sing Sing, N. T. ­
This In ventlon furDIShes an Improved draft eye for whlmetrees, which con­
Sists of a stem which Is screwed Into the end of the whlmetree, and which 
receives the eye ol the tug. To the outer end of the stem Is swiveled a cros 
head or button, upon the side of WhlCh Is formed a toe or eccentric. The 

. cross head is turned into line with the tng ey e and the latter passed over It, 
when the pressure of the sides of the eye upon the .Gcentrlc forces It Into 
one end 01 the eye, aDOI thereby brings the cross head at right angles to Its 
length ; thus rendering It imposslble tor the tug to b e accidentally de· 
tached, however much It m ay swing about. 

PLOw.-Alexander Rickard, Schoh arie, N. Y. -Thls InTentiGn bas for Its 
object to Improve th e coustructlon of shovel plOWS, so al to make them 
more ge8erally useful, and consists In providing the foot of the p l ow stand· 
ard with an adjnstable shoe which .. dmlts of belDg set so as to bear sqnarely 
UPOD the bottom of the furrow at whatever augle the plow may be worklnK 
In the ,!round. The plow thus draWl ste adily Instead of hop pl." alonll' upon 
It. point when adjusted to run deep In the ground .  The shovel Is maae 
with adjnstable wings, which are secured to the stationary wings by boltl 
whleh pass through 810ts In the former, so that they may be set out or In a 
de,lred. Upon the central upper part of the shoTel ls formed or attached " 
colter to divide the soil al the plow Is drawn forward and make It work 
easier In hard ground. 

WINDHILL.-AreDt Geerllnlls, Holland, Mich.-This Inventioa relates 
IIrst, to a new arrangeme u t  of devices for adjustlDg the wiBgs automatically 
to take the breeze more or les., according to Its force, so as to maintain a 
uniform rate of speed ; and, secondly, to a new construction of the wing 
themselves ; the s an:e being bent forward at their torward edges and rea 
outer corners so as to couse the wind to pass inward and be die charged a 
their rear Inaer corneri. 

BBAItR FOB LIGHT MAORINlIlRy.-John M. Cayce, FraDkllD, Tenn. -Thl 
Invention Is more partlcnlarly applicable to sewing machines, where It Is 
employed to regulate the speed ol the needle . It conSists of a cam attached 
to a sleeve which Is placed on the shaCt which drive. the needl e .  The cam 
Is operated upon by a spring lever which can be adjusted to have the 
required tension to a nicety. By m e ans of the sleeve, the cam can be 
adj usted to operate In any part of the revolution, and thus retatd or not the 
movement of the needle, as desired . 

Toy SOBOLL SAWING MAORINlIl. -Samuel N. Trump, Rossv1lle, Md. -The 
invention consists In holding the lumber with clamps While It Is fed agalnst 
the saw which then cuts In a straight or curved line. 

PUMP.-Wilson Barnes, Maquoketa, Iowa. -This invention consists mainly 
in a pump whc se hollow parts are made ot wrought iroa galvanized tubing 
the sections being connected tOll:ether by Internally threaded coupllnllS. 

SROlll F ASTlIlNING.-Ghas. E. Chlunock, New York city, and Christian G. 
Schneider, WBShiugton, D. C. -The invention consists In an arc·shaped loop 
and extension applied to fasten and then hold the shoe securely buttoned 

.sELF REGULATING FlIlED AND TELLTALR FOR MILL BUBBs. -John D. 
Mines, Moffatt's Creek, Va. -The InventioD conSists In feeding grain Into the 
eye of a m1ll burr runner through a reciprocating tube, cup, and vibratory 
fllUDel, In causing the vibratory funnel to operate the feed tube, and In 
providing the grain supply spout with a llexible valve attached to a leTer 
operated from the discharge funnel, so as to ring a bell when the 11011' of 
grain cea8es. 

BRIOK MAOHINlIl.-Danlel Hess, Des MOines, Iowa.-The Invention consist. 
chlelly in the employment 01 a yielding or self adjusting upper inclined 
plane or track, for operating the upper serIes of presslug devices whereby 
InJnry or breakage of the surronndlng parts Is prevented If the molds are 
too densely packed or contain a forelgn substance, as the Inclined plane wUI 
In such an event rise and allow of the passage of the presslug devices with 
out Injury and be Immediately retnrned to Its normal position by the action 
of a weighted lever conDected with the same. 

COUPLING. -James HigginS, Montagne, Mich.-The invention consists in & 
metallic coupling, formed of two re versely crooked hooks, and a sleeve 
which Is tapered In the direction of the shanks of the hooks. The coupling 
Is Intended for use with the standing rigging ohmall vessels and In attach 
lug wooden traees or shrouds without nalls, rlTets, or 8crews • 

Smlll SADDLlIl TlIllIllll .- Dudley M. OUver, of Charleston, Ill.-The objec 
of this Invention Is to Improve the eonstructlon of side saddles, and It con 
slsts In a new arrangement of the pad bar and horn, whereby a shoulder I 
left; In ftont of the horn, to which a leather spring Is nailed. The seat Is 
rabbeted so as to receive the straining piece. The tree Is made of wood 
and covered as usnal, and Is stayed by strips of metal. 

COOOA NUT GBATBB.-Wllllam H.  McCall, of Philadelphia, Pa. -Thls ln 
ventlon furnishes an Improved machine for grating cocoa nuts, which con 
slsts ln a cylindrical grater revolved within a box . The nut Is placed ID a 
hopper at the top so as to rest on the grater, and at the bottom of the box 
Is a drawer to receive the grated nut. 

COMBINlIlD BUGGY POLlIl AND SHAFTS.-GottUeb Stlener, of Deedsville, 
Ind.-This Invention relates to combined thlll and pole attachments for 
vehicles, of which some have already been patented, and consists in a new 
mode of combining the shatts or thills and double tree so as to form a 
very strong pole ot: the shafts when connected togeth er .  

MAOBINlIl FOB COlmUGATING MlIlTAL.-John Moffet, o f  New York City. 
This invention consillts of a set of preparatory dies and a set of lInlshlng 
dies for makiug sqnare corrugations ; the corrngatlons are formed by a 
preparatory operation, In which a set of oval dies form an oval grOOTe In 
the iron about as deep a8 the 1Inlshed groove Is to be, and theD the groove 
is completed by an operation of the llnishlng dlel . When the 1Inal actlol1 
upon the corrugation takes place, the 1Inlshed Shape is 1Irmly retained, so 
that the lubsequent action ot the preparatory die does Dot draw the stock 

back and dlBllpre the eompleted ..,trugatioD as wilen . 1!1�le let of diet 
1I 1H84 to Illate tile OOrruptlOD at one operation 
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)fop HOLDER. -George Fliedner, Pcrtland, Oregon.-Thls Invention re­

lates to a new mop holder that can be opened by a quarter turn of the com· 

pressing nnt and closed by a similar movemeut of the same : the sponge or 

rag mop Is therefore easily removed, for wringing or washing, and I epl aced. 

It consists In the arrangement of an eloD2'ated compressing nIt, in connec­

tion with a slotted or forked lower j aw of the mop head, In such manner 

that when the nut is crosswise unlier the j aw It holds It closed, but a!lows It 

to be freely opened when turned in Une with the slot or opening ol the j aw .  

PLow. -Francls POindexter, of Franklin, N .  C .-This Invention furnishes 

an Improved reversible plow which Is Simple, ronvement, and effective ; it 

Is so constructed that It may be readily adjusted for use as a reversible or 

hillside plow, as a turn and subsoil plow, or as a single turn or cultivating 

plow, ao may be desired. 

GRAPPLING FORK. -Gaspar Hunziker, Summit, Mlss.-Thla lnvention con· 

Slsts 01 the peoullar construcilon and arrangements of the parta comprising 

a cage for grappling I/o pile of wood or coal In a frame or holder on the 

a:round, holding It while being hoisted and swung over a tender or other 

vehicle to be loaded, and then discharging It by the opening of the j aws of 

tbe grapple by the gravity of the load when the holding devices for the j aws 

have been tripped. 

SAWING MAOIIINK. -Joseph Smith, Woodburn, Oregon.-Tbls Invention 

consists of a table for a cut· off saw WhICh is suspended on pivots above the 

&aw, and of a latch for holdlnj( the table In advance ot the same while 

receiving the log or plank to be BaWD ; they are arranged in such manner 

that, when the latch IS tripped, the gravity of the table and its load teeds 

the work to the saw. 

WATER WHRIIL. -Orlando D. Wetmore, Claremont, N. H. -This Invention 

lurnlshes an Improved water wheel which 10 more readily controlled than 

wheel. constructed in the ordinary manner ; it consists mOfe particularly in 

providing a movable chute which is arranged to be w< rked, w�tertlght. 

between a :ftxed chute and the wheel, in such a m anner as to serve as a gate 

for regulating or preventing the logreos of the w a�er. 

COMBINA.TION RIFLE. --Marshall Wood, Lewisburg, W.ya.-The Invention 

consists In combining a toggle lor reciprocating the b reech bolt with a 
band operating mechanism ; in combining a series of cartridge carriers 
with the several guns so that they will feed aU the guns simultaneouslV, ln 

a peculiar construction of cartridge carriage with a zigzag chamber, 80 as 

to feed by a vibratory movement, ln attaching to the carrier a sweep which 
discharges the spent cartridge In advance of the feed .  and In operating a 

series ot connected cartridge carriers by means of rods and cam- slotted 
levers. 

COMBINED LIFTING JACK AND DERRICK. -Thelnventlon consists In form­
ing a j ack with a movable lulcrum, a spring that either retracts or presses 
forward. the detent, and a pawl presser that forces the pawl Into o nd holds 

It to rack whlle the lever Is taking a new positlou to let down weights. It 
consists als·, In combining a jack with.a derrick so that It may be brac�d In 
any position. Hiram Senseman and Washington F. Pagett, both of Tre· 
mont, Oblo, are the Inventors of this Improvement. 

MICA. WINDOW FOB STOVlls .-Stephen Foote, of Jersey City, N. J. -Thls 
i"ventlon relates to a new and useful Improvement In the mode of adjust· 
Ing the mica wlndows,Qf stavaB. The ui(ca Is secured by wires which are 
cast In th e frame and bent down on to the mica. These wires lorm stops. 
wbich prevetl' It fitting closely to the stove plate, thereby leaving an open· 
Ing equal to the diameter of the wires. By thus allowing a thin current of 
air to pass between the mica and the stove,the mica is preserved bright and 
undimmed tor any length of time, while windows attached In the ordinary 
manner soon become dlmmod by the smoke and gases from the coal . 

€ONJ'LUBliT COOK 1"OR FILLING SODA. BOTTLRS. -Cb arles G. Ferron, of 
New York city.-Thls Invention furnishes an improved cock for soda bot· 
tllng machin es, which is so COL structed as to discharge the soda and sirup 

.at the same time through the same pipe, and which may be adjusted to ad· 
mlt exactly the required amount of sirup each time. 

FOLDING BOAT.-Jobn Hegeman, of Vischer's Ferry, N. Y.-Thls Inven­
tion consists In Improving the construction of the pontoon boat. patented 
by the present Inventor AprI1 23. 1867. so as to make It mere convenient In 
use, and more reliable anet serviceable in operation ; the improvement con­
Sists In the use of certain stay or fastening devices with the binged parts or 
sections of the boat, which are so constructed that they can be turned out 
of tbe way so as not to obstruct the loldlng of the boat and yet are always 
In place ready tor use. 

MAOHINE FOR POINTING TUB EXTBBMITIES OF HORSEBHOB NAlLS.-Harry 
A. Wills, of Vergennes, assignor to Jnlla A. Wills, of same place, and Lucy 
S. Kings land, of Burlington, Vt.-Tbis lnventlon relates to lllachinery for 
mannfacturing horseshoe nailS, and in improvements in a machine for 
shearing or tapering the point of the nail, many features of which are al· 
ready secured to the present Inventor by letters patent. It conslats In a 
sliding finger for filling the die, so as to form a smooth and level surface for 
the nail to slide on when It Is pushed over the die for clipping ; the finger be· 
Ing withdrawn when the nail reaches Its position. 

CLOTHE' WRINGBB. -Mlcheal Mallon, of Rahway, N .  J. -Thls lnventlon 
relates to that class of clothes wringers which are arranged to twist the 
clothes In the manner of wringing them by hand, the clothes being attached 
at one end to .. holder, and at the other to the end of a shaft with a hand 
crank for turning it ; it conSists of a novel construction of th e case or frame 
of the wringer, which adapts It for being readily and firmly attached to the 
wash tub, and Insures the escape of the water back Into the tub . It also 
consists of a novel arrangement of the holder, to which the clothes are at­
tached, and the apparatus for adjusting It for clothes 01 different lengths ; 
and of an arrangement for holding the clothes, after being tWisted, to let 
the water drip off. 

CHILDREN'S CARRIA.GE.-Danlel Troxell, of Newark, N. J.-Tbls lnven­
tiOD relates to an attachment to children's carriages or perambulators, 
whereby the same are prevented moving unless actually handled by the at­
tendant, all pOSSibility of aCCidents by the rolIlng of the carriages down 
hlJl or Into gutters during the momentary absence or Inattention of the 
persons having them In charge being thereby avoided. It consists In the use 
of spring pawls or arms which bear against proj ec .lng ears of the wheel 
huba 8lld are, by strings or rods, connected with the handl, ; so that when , 
together with the handle. sucll strings or rods are grasped, U1e pawls or 
arms are drawn up clear ot the ears on the hubs ; but, whenever the handle 
Is released, the pawls or arms fall Into the way of the ears on tbe hubs and 
prevent the rotation of the wheels. 

VAPOR BURNIIR.-Charles Royle, of Brooklyn, N. Y. -Tbls Invention reo 
lates to burners employed for the combustion of hydrocarbon vaporl. 
Tbe feed pipe Is placed at the olde of the body ot an upright burner, and its 
Internal orifice Is formed In a valve seat within the same. A screw passes 
tbrough a screw bole In the lower end of the body and has a conical valve 
formed upon its forward end which fits Into the valve seat, so that by turn­
Ing the screw upward the valve Is entirely closed, and by turning It less or 
more downward. less or more of the hy drocarbon is admitted to the burner. 
Upon this screw, at the lower end of the body, ls placed or tormed a collar 
andjust below the collar is placed a packing of rubber, leather, or other 
,ultable material. A cap Is screwed upon the lower end of the burner 
wblch encloses the collar and packing and has a hole In It for the passage 
of the end of the scre w. By this coustruction, the packing Is forced down 
closely against the cap by the collar when the screw 18 turned down, and 
prevents any of the hydrocarbon finding Its way out around the thread of 
the screw and dropping from the lower end of the burner. 

PRVNING SAw.-Aaron Travis, of Peekskill, N. Y. -This Invention lur. 
nlshes an Improved pruning saw which is attached to a long handle In an In­
clined position, so that wh'Cn the handle is pulled the saw is drawn a"ross 
the 11mb In proper position for sawing. The base or Inner end ot the saw 
plate Is made Inclined, and Its rear corner projects In the rear of the han. 
die and .erves as a hook for drawing the limbs ont of the trees after they 
have been sawn off. In the rear edge of the saw plate is formed a notch, 
the straight shoulder 01 which Is sharpened and serves as a chisel tor cut. 
tlng off small limbs . 

SIIUTTLE FOR SEWING MACHINE. -Moses Cook and Moses G. Co"k, of 
A8hfield, Mass.-In thislnventfon, a retaining plate Is hinged In and at one 
end of the shuttle. This Is pro �Ided with a longitudinal rod which has a 
side 8prlng. The thread from the spool Is first Jlassed nnder the spring, 
then coiled around the rod and finally carried out through a hole In the 
Iide of the shuttle at some little distance from the spring. By passing 
aromid the spring prevlonsly to being colled on the rod, the several colis 
are prevented froni crowdlng on one another and cansing the thread to 
bind. 

THR�E HORslt EQUALIZER .-Edmond K. Parish, of Shelbyville, In d.­
This Invention fnrnlshes an Improved three horse equalizer, which is so 
constructed as to enable the draft to be distributed according to the 
strength of the horses ; at the same time It may be so adjusted that the sin· 
gle borse may walk In the furrow, and tbe team upon tbe unplowed land, 
while each horse draws bls proper proportion, and the plow takes the prop­
er amount of 1i>nd. It conaists of two cross b ars which are pivoted to the 
plow beam and connected together by the draft chains and rods, to which 
are attached the whlffietrees. All the parts and aU their connections are 
adjustable. 

FLUID PRESSURE REGULATOR. -William J. Fay and Thomas A. Cairns, of 
Denver, Colorado Terrltory.-Thls Invention consists of a hollow cylinder 
attached to a globe or other like valve and communicating at one end with 
the cham;,er or pipe Into which the water fiows through the valve ; In this 
cylinder Is a piston, whose rod Is connected to the Talve ; a coiled spring Is 
J>laced behind the piston under such tension as to hold the vain open until 
the pressure becomes too great for the pipes beyond It, when the water 
pressure on the pilton closes the valve and keeps It closed until the press­
ure on the piston and In the pipes to be protected falls below the power of 
the spring, which th�n opens the valve again. 

COMBINIID SLOP PAIL AND COMMoDE.-Davld Patt�rson;
/

of New York 
clty .-The obj ect of this Invention Is to furnish a c!i;ap and convenient 
article for the household, which can be used as an ordinary slop p an or as 
a commode ; it conSists In constructing a slop pall with a movahle seat, and 
with an annular space to receive water at the top. Into this space a Jlange 
attached to the cover, when open, projects, a«d thereby confines the odor. 

STEAM GOVRRNOR .-Anders Matson, of Quincy, lIl. -Thls Invention reo 
lates to a useful improvement in governors tor steam e-Dglnes, and consists 
In 80 constructing the parts as to give facilities for the ready lubrication of 
the steam valve and working parts, and for the admission of 011 Into the 
steam chest and cyllll11er of the engine. A spring, also, Is arranged to re­
ceive the concussion when the balls of the governor drop suddenly. 

NEW BOOKS AND PUBLICATIONS. 

THE WORKSHOP. Published by E. Steiger, 22 & 24 Frank­
fort Street, New York. Subscription $4.50. 

The number for August preaents an elegantly Illustrated paper on the 
" Lion as an Art Subj ect," and furnishes Its usual supply of exqulaite de· 
Signs, both In decorations and turnlture, from the pencils of the first Euro. 
pean artists. 

THE ATLANTIC MONTHLY. Boston : James R. Osgood & Co., 
Publishers. $4.00 a year. 

In Its August number, thla Monthly continues Hawthorne's pleasing 
novel ; John A. Bolles tells why " Semmes was not Tried ;" James Parton 
contri.butes a paper on " Jefferson ;" and Dr. O. W. Holmes givei another 
Instalment ot his fascinating " Poet at the Breakfast Table. " Altogether, 
tbe number is remarkably entertainlag and brilliant. 

LIPPI�COTT'S MAGAZINE. J. B. Lippincott & Co., Pub· 
lishers, 7 15 & 717 Market Street, Philadelphia, Pa. 
$4.00 a year. 

The number tor August Is unusually attractive. There are two Illustrated 
papers-H A Switchback Excursion," and h Travels in the Alr"-tne latter 
turniahlng some curious and valuable tacts ln aeronautics. 

THE AMERICAN SYSTEM. Speecbes on the Tariff QuestioD , 
and on Internal Improvements, principally delivered in 
the House of Representatives of the United States. By 
Andrew Stewart; late M. C. from Pennsylvania. With 
a portrait. Philad elphia : Henry Carey Baird, Industrial 

'Publisher, 406 Walnut Street. 
Tbls Is a collection of speeches made by Mr. Stewart upon the above sub­

j ects, .and In advocacy of wbat was called by Mr. Clay " the American 
System. " It contains over 400 pages. and i. fully Indexed for reference. 
Free by mall to any part of the United States for $3.00. 

We have also received, from the 8ame publisher, the following : 

GALVANOPLASTIC MANIPULATIONS. A Practical Guide for 
the Gold and Silver Electroplater and the Galvanoplas­
tic Operator, with one hundred and twenty-seven Fig­
ures in .the Text. Translated from the French of Al fred 
Roseleur. Chemist , by A. A.  Fesquet, Chemist and Engi­
neer. Philadelphia : Henry Carey Baird, Industrial Pub­
lisher, 406 Walnut Street. 

The nature Of this work Is sufficiently Indicated by its title. It Is a hand· 
some volume ot 500 pages, In which the subject appears to be very fully 
treated. It Is copiously Indexed. Price, tree by mall, $6. 00. 
THE SCHOOL OF CHEMICAL MANURES ; or, Elementary Prin­

ciples in the Use of Fertilizing Agents. From the 
French of M. George Ville, by A. A. Fesquet, Chemist 
and Engineer. Philadelphia : Henry Carey Baird, In­
dustrial Publisher, 406 Walnut Street. 

This little book 18 a resume of several larger works by the same author. 
It Is intended for popular use, and Is written In a familiar dialogue form. 
Price, by mall, $1. 25. 
TABLES AND DIAGRAMS RELATING TO NON-CONDENSING 

ENGINES AND BOILERS. W. P. Trowbridge. New 
York : John Wiley & Son, 15 Astor Place. 

In this work are given the results of a great many experiments and ealcu· 
lations, in the form of tables, showing the power, etc . ,  of non�conden81ng 
stationary steam engines and boilers of various dimensions, speeds, and 
pressures. They are particularly calculated to aid the manufacturer or 
purchaser In chOOSing a form ot engine and boiler suitable for all.Y special 
purpose required, ranging from 5 to 300 horse power. The subj ects of iloiler 
explOSions, the safety valve and other matters, are also treated of. Price. 
by mall, $2. 50. 

NEW PATENT LAW IN CANADA. 

By the terms ot the new patent law of Canada (t"klng effect September 1st 

1872) patents are to be granted In Canada to American citizens on the most 

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 too) .  
The five and ten year patents may b e  extended t o  the term o t  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 dnpllcate draWIngs, substantially the same as In 

applying tor an American patent. 

American Inventions, even if already patented In this country, can be pat­

ented In Canada provided the American patent Is not more tban one year 

old. 

All persons wbo deslTe to take out patents In Canada are requested to com· 

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

tention to the business and furnish pamphlets 01 Instruction free. 

Messrs. Munn & Co. , have had twenty· five years experience In the bUSI­

ness of obtalnlng American and Foreign Patents for Inventors ; they have 

special agencies In nearly all countries where patents are granted. Mod­

erate cha.-geli and prompt attention may always be expected. 

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

Practical Hints to Invontors. 
MUNN & CO., Publishers of the SCrENTIII'IC AMERICAN 

have devoted the past twenty· five years to the procuring of Letter 
Patent In this and foreign countries. More than 50,000 Inventors have avail­
ed themselves 01 their services In procuring patents, and many millions 0 
dollars have accrued to the patentees whose specifications and claims they 
Itave prepared. No discrimination against foreigners ; subjects ot all coun­
ries obtain patents on the same terms as citizens. 

Dow C.n I Obt;aln • P.t;ent; ' 

Is the closing InqUiry In nearly every letter, :lescrlblng 80me Inventlcin 
which comes to thiS office. Apo8iUve answer can ouly be had by presenting 
a complet"' l\ppllcatlon for a patent to the Commissioner of Patents. An 
application conSists of a Model, DraWings, Petition, Oath, and full Specifica­
tion. Various. Official rules and formalities must also be observed. The 
efforts of the inventor to do all this bUSiness himself are generally without 
suocess. After great perplexity and delay, he Is usually glad to seek the aid 
of persons eXJ>erlenced In patent business, and have all the work done over 
a�ajn. The best plan Is to solicit proper advice at the beginning. II the 
parties consulted are honorable men, the Inventor may salely confide his 
ideas to them : they wlJl advise whether the Improvement Is probably pat· 
entable, and will give him all the directions needful 00 protect his rights. 

Dow (Jell& I Be.t; Secure RW' InTent;lon " 

This IS an Inquiry which One Inventor naturally asks another, who has had 
some experience I n  obtaining patents. HIS answer generally Is as follows 
and correct: 

�on8truct a neat model, not over a foot In any d1mensloD-smal1er if pos .. 
sible-and send by express, prepaid, addressed to M [INN & Co., 37 Park Row 
New York, together With a descriptIOn Of Its operation and merits. On re­
ceipt thereof, they w!1l examine the invention carefully, and advise you as te 
Its patentability, free of charge. @i, 1f you have not time, or the means a� 

hand, to construct a model, make as good a p en and Ink sketch 01 the 1m -
provement as possible and send by mall. An answer as to the prospect 01 a 
patent w!1l be received, usually by returu of mall. It is sometimes best to 
kave 8 search made at the Patent Office ; such a measure often saves the cost 
of an application for a patent_ 

PrellmlnarW' Ex.mlnaUon. 

In order to have such search, make out a written descriptlon .t the Inven 
tlon, ln your own wordS, and a penoll, or pen and Ink, sketch. Send these 
With the fee of $5, by mall, addressed to MUNN & Co., 37 Park Row, and In 
due time you wUl receive an acknowledgment thereof. followed by a writ­
ten report In regard to the patentability of your Improvement. This speclli 
search Is made with great care, among the models and patents at Washing 
ton, to ascertain whether the Improvement presented Is patentable. 

To Rake .n AppllcaUon tor . P.t;ent;. 

The applicant tor a patent should furnish a model ot hiS Invention It sus­
ceptlole ot one, although sometimes It may be dispensed with ; or, lf the In ­
vent�on be a chemical production, he must furnish samples of the Ingredients 
of .whlch his composition conSists. Theae should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mOd­
els, from a distance, can often be sent cheaper by mall. The safest way to 
remit money Is by a draft, or postal order, on New York, payable to the or­
der 01 MmiN &. co. Persons who live In remote parts of the oountry can 
usually purchase drafts from their merchants on their New York correa­
pondents. 

C .... ea' •• 

Persons deslr1nlrto file a caveat can have the papers prepared In the short­
est time, by sending a sketch and description of the Invention. The Govern 
ment fee for a caveat Is $10. A pamphlet of adVIce regarding applications 
for patents and OIlveats ls furBished gratis, on application by mall_ Addres 
Mmaq & Co • •  37 Park Row, New York. 

Rel •• nea. 
A reissue Is granted to the original patentee, his belrs, or the assignees 0 

the entire Interest, when, by reason of an Insufficient or defective specifica­
tion, the original patent Is Invalid, provided the error has arisen from Inad­
vertence, aceldent, or mistake without any frauduleat or deceptive Inten­
tion. 

A patentee may, at his option, have In his reissue a separate patent tor 
each distinct part of the Invention Comprehended In his original application 
by paying the required fee In each case, and complying with the other re­
QUirements of the law, as In original applications. Address Mmm & Co 
S7 Park Row, for full particulars. 

ReJect;ed C •• e •• 
Bejected cases, or detective papers, remodeled tor parties who bave made 

applications for ' themselves, or through other agents. Terms modera te 
Address Mmm & CO., stating particulars. 

Tr.dem.rk •• 
Any person or firm dOmiciled In the United States. or any firm or corpora 

tlon reSiding In any foreign country where Similar privileges are extended 
to citizens of the United States, may register their deSigns and obtain pro­
tection. ThiS IS very Important to manufacturers In thiS country, and equal­
ly so to foreigners. For full partIculars address Mmm & Co., 37 Park RoW 
New York. 

Forelgn designers and manUfacturers, who send goods to thiS country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods In this market. 

A patent fo.- a design may be granted to anv person, whether citizen or 
allen, for an\- new and original design for a manufacture, bust, statue, alto­
rellevo, or bas rQlIef; any new and original deSign for the printing of woo l­
en, Silk, cotton, or other fabrics ; any new and .. rlginal impreSSIOn, orna­
ment, pattern, prInt, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article ot manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
lull particnlars send for pamphlet to MUNN & CO., 37 Park Bow. New York_ 

European P.Cen' •• 
11m " Co. have solicited a larger number Of European Patents than 

any other agency. They have agents located at London, Paris, Brus.ell 
Berlin, and. other chief Cities. A pamphlet, pertainiIlj( to foreign patentl 
and the cost of procuring patents In all cOQntrles, sont tree. 

MUNN & Co. will be happy to see inventors In person, at their olllee, or to 
advise them by letter. In all cases, they may expect an lumesl opinion. For 
such consultations opinions and advice, no clulr(Je ill mad& Write plain 
do not use pencil, nor pale Ink : be brief. 

All business committed to Our care, and all consnltatlons, are kept ucrel 
and Blriclltl COfIfIdenUaZ. 

In all matters pertaining to patents, such 8S conducting Interferences 
procuring extensions, drawing assignments, examinations Into the validity 
ot patents, etc., special carOl and attention IS given. For Infonnatlon, and fOr 
pamphlets of InstrUction and adVIce, 

Addreaa 

Rl1NN a: ClO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

a, P.rk Row, New Ierk. 

OFFICE IN WASHINGTON-Corner F Bnd 7th .. treets, opposlt 
Patent Otllce. 

© 1872 SCIENTIFIC AMERICAN, INC
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[OFFICIAL.] 

Index of Inventions 
ror which Letters Patent of the United States 

were gran�ed 

I'OB THE WEEK ENDING JULY HI, 1872, AND BACB 

BEARING THAT DATB, 

(TmRD ISSUE.) 
Air compresiling apparatu •• J. B. W .. ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.681 
Axles. machine for turning wooden. M. McMahon . . . . . . . . . . . . . . . . . . . . . .  129.486 
Bag holders. hopper for, Wasson and Dungan . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.68S 
Bales. securing metallic ties aroun d  cotton. D. MaComb, (rels.ue) . . .  4,99S 
Basket. trout. P. R. Ridgway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.592 
Bath. electro magnetic v .. por. J. A. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . 129.561 
B .. ttery Iniul .. tflr. A. G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.465 
Bed. Bofa. E. N. G. Cbllds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,526 
Bed. sofa. M. Crosby, (reilsue) . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 4 ,990 
Bee hive. W. F. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.464 
Blind. wlntlow. T. J. S.ratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.485 
Blind stiles. machine for borlDJr. J .  F. Tudor . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.43' 
Blow pipe.  M. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�9.569 
B obbins. machine tor automatlcall:y wlnalng, D. M. Church • • • . . • • • . .  129.894 
Boller. feed stoam. J. Barden . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '29,514 
Boller lor hot water heating purpose •• C. R. Ellis . . . . . . . . . . . . . . . . . . . .  129.542 
Boller inJector. steam .  T. O·Rorke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.49i 
Boiler. sectlon al .team. S. Barden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.518 
BoUer . ..  aih. G. De WItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.540 
Boot and shoe. Nei.wender and King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.530 
Boot and ohoe channeling m.achine. E. P. Pierce . . . . . . . . . . . . . . . . . . . . . . . 129,588 

. Boot. and shoes. det .. clo .. ble heel for. A. C .  Wyman . . . . . . . . . . . . . . . . . . . .  129.447 
Bootll and shoes. sole edgIng burulshing machine for. A. C. Carey . . . .  129,457 
Bouquet holder . E .  Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.444 
Box opener. A. F. J ackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,412 
Boxes, machine ror making wooden. J. D. Cralgg . . . . . . . . . . . . . . . . . . . . .. 129,482 
Brlck ltlln. B. R •.  Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  129.558 
Brick machIne. G. H. Hou)!hto .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.568 
Brick machine. W. H. H.vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.411 
Brldg •• J. Jobn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  129.479 
Bridge. draw. H'. Whltl/ay . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.628 
Button. l acljlg, :p" Heaton . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  129.474 
Calculator. llltereRt. B .  C. Coldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.581 
C a1Iper. ltem. W. C. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.5se 
Car. aerial. I .  W. Forb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.401 
Cor, dumping, C. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.515 
Car lo ader. O. F. Hamburton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  129.549 
Carbureter. J. B. Hyde . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  129.566 
Carriage wheel. C. Andere«g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.449 
C ars. spring for. T. F. Allyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.4t8 
Cartrldlle8. p ackln« caS8 for. J. W .  Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.545 
C a.e spool. G. W . Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.896 
C ase. tOilet. F. A. Hevey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.534 
Caater for atoTe legs. E. H. Harding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.550 
Caster. aewing machine, J. M: VeaseT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.629 
C .. ster. table, G. D. Woo'i1l'0rth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,507 
Chair and lou�e. combined. G. W. Crosscup . . . . . . . . . . . . . . . . . . . . . . . . . .  129.537 
Chair, barber's, H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.428 
Churn, D. H. Gobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.471 
Cigar bunches. manufacture or. S. Scholfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.5t9 
C�r machine. R. Neisch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.48�. 
Cloth measurlnl{ and (oldln, macblne. L. Hal'l'ey • • • • • • • •  , • • • • • • • • • • • • •  129,554 ' 
Cocll, lI. Stra'er. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129�416 
Cocll:. water. P. A. Mayor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.485 
Columna. machine lor facin« the euds of. D. Kennedy • • • • • • • • • • . • • • • • •  12'.568 
Comb. l ady'. head. D. Warrln' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.441 
Cooking apparatus. steam. C. W. Sterick . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  129.618 
Cultivator. D. Norman . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.420 
Curling iron. J. H. WUllam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,446 
Current renrlor and clreult breaker. J. E .  tlmlth . . . . . . . . . . . . . . . . . . . . . 129,1107 
Cylinder. machine fbr polilhing the inner surfacea of. T. Goodrum . .  129.402 
DeSk. school, B. N. Hemenway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 559 
Draft regnl .. tor. C. A. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.551 
Drain . arched. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,578 
Dress elevator, M .  Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,899 
Drill for wells. etc • •  device for operatlng. C. B. , O. D • •  '" H. Simmons 129.605 
Drills. merchant .. ble bar for twist. J. W. Ells . . . . . . . . . . . . . . . . . . . . . . . . . .  129.548 
Dryer. B. R. BawleT. (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . 4.991 
Earth closet. W. A. Jordan . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.480 
Edging and ripplng machlne. E. C. Dicey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.400 
Egg holder, R. M. Washburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.622 
Elevator orake. T. Thorn . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.626 
Elevator, hydraulic telescopic platform, Parker and Cook . . . . . . . . . . . .  129.421 
Elevator., brake for. M G. Bnd C. L. Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.54' 
Engine. rotary. W. I. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.625 
Engine. rotary. E. S. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  129.452 
Engine. .traction. G. N. Tibbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,487 
Engine. traction. W. H. B. Beydricll: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.47G 
Engines. valve tor steam. C. A. Gonde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.592 
Feather renovator. Booker and Green . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  129,890 
Feed cutter. S. Holl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.582 
Fence posts. machine for driving. D. M. Watson . . . . . . . . . . . . . . . . . . . . . . 129.442 
File. paper. W. A. Amberg. (reissue) . . . . . . . . . . . .. . . . . . . .  . . . . . . . . . . . . . . . .  4,989 
Finger guard. W. J. Budington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.882 
Fire .. rm. breech loading. Whitney and Tleslng . . . . . . . . . . . . . . . . . . . . . . . .  129.637 
Fire arm. breech 10a<l.lng. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.468 
Fire arm. breech load ing. M. J. Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,293 
Flre escape. J. F. Hobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h . . . . . .. 129.410 
Fire extinguisher. W. F. Beasley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,519 
Fires. extmgui.hlng. :l arlier and Vignon (rels.ue) . . . . . . . . . . . . . . . . . . . . .  4.994 
Fish baIt mill. W. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,576 
Flour. apparatus for bolting. D. SlIeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.611 
Flower pot. E. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.451 
Forks. etc .. tumbler for polishing. Bump .. nd Ritchie . . . . . . . . . . . . . . . . . .  129.522 
Furnace crown. steam boller, Waugh. Hanglln. and Grah .. m . . . . . . . . . .  129.994 
Furnace, regenerating apparatus for heating. G. H. Sellers . . . . . . . . . .  129.428 
Furnace, regenerator, G. H. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.429 
Furn .. ce •• restoring waste heat from. Gorman and Paton . . . . . . . . . . . . .  129.408 
Furniture. attachment for. J. B. Haupt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.556 
Garmeuts. system of laylng out. J. A S·chreckenganst . . . . . . . . . . . . . . . .  129.608 
G .. te. A. Dambacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.588 
Gates and doors. spring for. J.  Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.584 
Grater for nutm�gs. etc. G. C RIchards. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,426 
Grinding rotary cutters. die for. J .  J. Grant . . . . . . . . . . . . . . . . . . . . . . . .. . .  129.548 
Gun. magazine, A. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.528 
Hair restorative. J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 608 
Harness. back band for. A. J. Rutledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.498 
H arn ess blinds. die for shaping. E. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.680 
Harvester. N. T. Veatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.601 
Bay tedder. H. F. and G. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.481 
Bead b l ock. W. Tauney . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.620 
Heater. llat iron. !II. D. �Irge . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  129.453 
Hedge trimmer. R. T. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.498 
Binge. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,591 
Bogs. apparatus lor singeing, P. Kenny. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 129,t81 
Borns and other organic matter. treatment of , E. P. and D. Baugh • .  129.5 17 
Horse power. S. E. Tooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.627 
Horse power. Hardion a.d Buchanan. . . . . . . . . . . . . . . .. . . . . . . .  . . . . . . . . . . .  129.552 
Borse Shoe. C. Parish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.536 
Bowel, adjustable, M. Morlart:y . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 129,419 

Ice macbine. Martin and Beach (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.002 
inseet bar. J. V. Birley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.476 
Iron· puddling tool. W. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.430 
J ar or vase holder. wire. G. D. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29.46'l 
Knlle polisher. Rockwood and Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.59 1 
Knitting machine. M. Chrlstolfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.529 
Knitting machines. take up device tor. N. B.  Baldwin . . . . . . . . . . . . . . . . .  129.887 
Knobs. manU 'acture of Iron door. C . Carpenter . . . . . . . . . . . . . . . . . . . . . . . .  129.458 
Labels. maciune for p""tlng. W. T. Slocum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.608 
Lamp. L. J. Atwood • . • • . • • • . . • • . . . • . • • • . • • • • . • • • • • . . . • • • • . • • • • • . • • • • • • • • • • 129.509 
Lamp. S. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.596. 129 597 
Lamp burner. S. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 .598 
Lamp heater. C. J. Hauck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0" . . . . .  129.555 
Lamp. railroad and m arine signal. J .  F. Veronne . . . . . . . . . . . . . . . . . . . . . .  129.502 
Latch and lock. combined. J. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.42� 
Lath machme. S. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.4911 
Lime kiln. W. P. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.617 
Lime kiln . N. Davis . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.53lf 
Liquors. apparatus for aging. R. D. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.440 
Lock. combination. W. A. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.482 
Lock. door. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129. 587 
Lock for freight cars. O .  F . Burton . . . . . . .. . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  129.524 
Locking drawers. device for. C. E. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.404 
Loom. J. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.602 
Looms. let off mechanism for; B. Tw eedle . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  129.628 
Lubricator for car axle J ournals. S. Ustlck . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  129.500 
LubrIcator for steam engines. R. Colburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.460 
Measure. tape. H. E. Wrigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.539 
Medical compound. H. A. Tilden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,626 
Medical compouI!d. N, W. Gaddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 .469 
MIlk cooler. R .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,610 
MIlls, leedlng device and tell tale for. J. D .  Mines . . . . . . . . . . . . . . . . . . . . . .  129.,77 
Miter box. J. & T. Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.1\57 
Miters. templet for <.uttInIC. A. H .  Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.516 
MOI.lon. d evice for converting. G. S. Nutter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.582 
Movement for tOTS. mechanical. W. Tellner . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.622 
Notatlon;�phonetic and dIacritical. J. W. Sheaver . . . . . . . . . . . . . . . . . . . . .  129.600 
NUl s. machine for makmg. J. R. Blakeslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.520 
Overshoe. india rubber. E. F. Bickford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.889 
Paper hangin" •• machine for markl, g. H.  Llghtbown . . . . . . . . . . . . . . . . . .  129.578 
Paramn. purill.catlon of, S. H. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,463 
Pea nut pl �ker. Newell and Baan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.581 
Peg, liIloe. J. H . Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.490 
Peu . T. B. Brigga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12'.455 
Pianos. etc • •  octave coupler for. J .  C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.530 
Picture frame. E .  W. Appleton . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.450 
Pipe molding machine. Glass and Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,547 
Plaiting machine. J. E. Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.504 
Plane. L. A. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12�.508 
Planter and cultivator. combined, V. L. Wilcox . . . . . . . . . . . . . . . . . . . . . . . .  129.448 
PI�nter, corn. J. Thoml on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129;62� 
Planter. corn. J. O. Talmage . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.01 
Planter, corn, L .  Butt • • • • •  , • • • • • •  I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • _ 129,595 
PI�nter. com . T. C. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.446 
Platform. dnmping. N. S wIckard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,618 
Plow. R. M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.418 
Plow clevis. E. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.614 
Pop COrn balls. machm e for forming. W. M. Thompson . . . . . . . . . . . . . . . .  129.6'Ja 
PortfOliO. W. H .  Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.539 
Pow.r. atmospheriC motive. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.567 
Pres •• baling. A. J. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.477 
Pre.s for cotton and other material. W. and D .  K. West . . . . . . . . . . . . . .  129.686 
Propeller lor vessels. L. W. Langdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.571 
Pulleys and the Ilke. anti· friction bush tor. J .  Pamer . . . . . . . . . . . .. . . . . .  129.585 
R&I1road rail. W. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.585 
Railroad ralls. splice piece for. H. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,505 
Range. cooking. C. H. BI .. nchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,454 
Range. cooking. J. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12'.416 
Refiectors. etc •• manufacture of foil lined • • J B. Hyde . . . . . . . . . . . . . . . . .  129.478 
Safes against ftre. proteotlng. S.  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.484 
8a1 t brine. apparatus for purifying. L. R. C ornell . . . . . . . . . . . . . . . . . . . . . .  129,897 
Salh holder. Calhouu and Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.527. 
Saw mlll. J . M. Rees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.495 
Saw mill. circular. W. C. H .. d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  129.553 
Saw set. S.  H. C all1gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  129.456 
Saw teelh dresl. C. M. Co wardin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,461 
Sawmg machine. A. Scharnweber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.499 
Seat. adjustable. B. N. Hemenway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 129.560 
Seeding machine. J. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.886 
Separator. grain , G. S .• H • • and C. H. Niltter . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.588 
Sewing machine. T. HalL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,406 
Sewing maclllne.W. B. Mmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.487 
Shawl. M. 'and C. H. Landeaberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.570 
Sbirt pattern. J. W. Bonner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.521 
Shoe. S. C. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,888 
Shoe fastenlnlC. C. A. RolCe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.496 
Shuttle box actuating mechanism. H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.640 
Sickle grinder. J. M. Connel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 8Sl1 
Signaling app aratus for railroads. electric, F. L .  Pope . . . . . . . . . . . . . . . .  129.425 
SignalIng apparatus for railroads. electric, Hendrickson and Pope • • •  129.408 
Skid and ladder. combilled exten.lon. E. B .  Field . . . . . . . . . . . . . . . . . . . . .  129.468 
Soap. manufacture of. W. T. bu.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.526 
Soldering apparatu •• J. Gulden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.473 
Sole na!llng m .. chlnes. wire feed mechanism for. A. S. Libby . . . . . . . . .  129,572 
Spinning wheel. J. Cochran. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.459 
Spinning machines • • plndle bearing for. B. H. Jenks . . . . . . . . . . . . . . . . . .  129.418 
Spring. door. J. Lo.ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.574 
Stalk cutter. J .  M. Savill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.4�7 
Stand. music, O. Behr . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.388 
Steaming app aratus. grain. W. B. FI.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.544 
Steel . tempering and refining. A. H. Siegfried . . . . . . . . . . . . . . . . . . . . . . . . .  129.432 
Stone. drill for channeling. N. H. H and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.407 
Stool. plano, S. w. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.510 
Stove. bBBe bUrning. A. C .  Corse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.534 
Stove. coal 011. J.  H. Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.436 
Stove. parlor cooking. E. M. Deey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.466 
Stove pipe thimble. H. V. Marchant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129,575 
Table and step ladder combined. R. W. Munroe . • • • • • • • • • • • • • • • • • • • • • . •  129.579 
Table and washstand. combined toilet. N. Steinhauser . . . . . . . . . . . . . . . .  129.612 
Table. carving. W. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 129.565 
Teetb . ln.trument for plugging. C. S. Longstreet . . . . . . . . . . . . . . . . . . .. . .  129.488 
Telegraph. printIng. J. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.391 
Telegraphs. signal .. pparatus for district. E. A. C . lahan . . . . . . . . . . . .  129.526 
Tin scra " .  etc . •  utllizlag waste. McD aniel. Spear. and RIchards . . . . . .  129.417 
Tobacco cutter. U. Dunn . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  129.541 
Tool handle. C. D .  Leet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . 129.414 
Tongs. blacksmith·s. J. Woodville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12J.506 
Torpedo for 011 wells. J .  F. Hervey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,409 
Toy bank. D. A. Stiles . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.615 
Trap. animal. J • N. Lo wrance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.415 
Trimming. embo.sed. W. Sidenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.604 
Truck fOr bricks. off bearing. S. A. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . .  129.434 
Truss. D. Pomeroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.424 
Tubmg. llexible gas. A. W. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.405 
Tweer I'or B essemer converter. C. H.  Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,51 2  
Vehicles. wheel for. J. L. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.598 
Vehicles. wheel for. H. H. Rayon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.590 
Vehicle •• wheel for. J. B. Bauman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.518 
Vessels. propell!ng devIce for. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.468 
Wagon seat fastening. N. A .  Gardiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.470 
Washing machme. J. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,631 
Washing machine. I. �ratt. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.494 
Washing machine. B. A. Balley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.511 
Washing machine. V. Corder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  129.538 
Waterproofing articles, C. Toppan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,488 

Water wheel. D. Sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,601 
Windlass. A. Ru.sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.497 
Windmill. J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.609 
Wood, preservlnIC. P. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.503 
Wrench. tap. J. J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12�.472 

DESIGNS PATENTED. 
5.98& to 5.988. -CARPETS.-R. R. Campbell. Lowell. Mass. 
5,989.-CARPET. -J. M Cb ri.tie. Brooklyn . N. Y. 
5.990.-SASH LIFT. -O. F. Fugelstrand . KenSington. Conn. 
5.991. -BIRD CAGE HOOK. -O. F. Fogelstrand. KenSington. Conn. 
5.m. -DoOR BUTTON. -o. F. Fogelstrand. Ke"sington. Conn. 
5.998.-CUPBOARD BoLT .-O. F. Fogelstrand. KenslDgton. Conn. 
5.994 .-CA.MPAIGN MEDAL . -W .  B. Gregory. La Fayette. Ind. 
5,995.-SHOE.-A. H. Herring. Haverhill.  Mass. 
5.996. -SHAWL .-C. H.  Landenberger. Philadelphia. Pa, 
�,997.-BOOT HEEL PLATE.-C. Saunder •• Phlladelphia. Pa. 
5.998. -CrGAR HOLDER.-O . F. B al.ton. Lake Mahopac. N. Y .  
5.899 and 6.ooo. -CENTER PIROE S . -S. Kel!6tt. Sa::> Francisco. Cal. 
6.oo1.-CAMPAIGN BADGl!I.-G. C .  Thomas. Brooklyn, N. Y. 

TRADE MARKS REGISTERED. 
901.-MEDIOINE.-F. H. Ayers. New Orleans. L a .  
902 .-HAMS.  ETO .-S .  n avis. Jr . •  & CG • •  Cincinnati. O .  
OOS.-PERIODIOAL.-C. C .  Hln e. N e w  York mty. 
904.-ARTIFIOIA.L TEETH. -U. K. Mayo, Boston. Mass . 
905.-LoZENGES.-F .  L. Pommer. New York city. 
906.-MEDIOINlI. -J. Pnrley & Co . • Atlanta. Ga. 
907. -COLORS AND PAINTS. -A. T.  Stevens. New York cIty. 
908. -SHIRTS . -T. W. Stevens. Alb any. N. Y . 
OOS. -GuNPOWDER.-The Miami Powder Comp any. Xenia. Ohi o .  
9 1O.-ToBAOCO. -Wll.on. Sorg & Co . •  Middletown. OhIo. 
911. -TOOLS . ETO. -Worcester Co. Free Institute 01 Industrial Science. Wor. 

caster, Mass . 
912. -WBITING INK.-Adam. & Fay. , Cleveland. O. 
91S.-MRDIOINll.-W. D. Ch amberlain. Lynn. Mass. 
914 and 91G. -SoAPs. ETO .-Colgate & Co . • New York city . 
916 and 917. -COTTON AND WOOLEN FABRIOS. -Hamilton Woolen Co • • 

Southbridge. Mass. 
9 18. -MEDICINE .-I . S. Johnson & Co. , B angor. Me. 
919. -MuSTARD. -Swain . E arle & Co . • Boston. Mass. 
920. -HA.lIIs .-F. Whittaker & Sons. St. Louis. Mo. 

&UHI£DULJii OF <'A'rENT FJl:K5 : 
Un each Caveat . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  110 � :ft�� J.i���p�ft��tiOii 'for a 'Patent; 'ciieveiiteen' yean) : : : : : :  : : : : : : : : : : :  :i� On ISSul::lf each onglnal Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 0  
8� :Cg:� t�{,�i':n�f����o�\!:�;;nii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :i:: 
8� :��H�:�� f�: :;t�':.�roii oi Patent: : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :i� 
8� �r,.��f>��1������?�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :::::::::::::::: : : :  � 
On an appl1cat!on lor Design (three and a half :years) . . . . . . . . . . . . . . . . . . . . . . .  lU 
On an appl1catlon lor Desliirn (seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15 
On an application lor Design (fourteen vears) . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . .  $110 
IItW 0C1>1J qf CJIajm qf an1l ..!"atem j88'U6d WUhtn SO 1IMr8 . . . . . . . . . . . . . . . . . . . . ! 1 
A 8b1tcA (rom IA<! model Of' tJratolng. relating 10 8'NCli portion qf II machine 

Go! 1116 IJIalm _8. from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f 1. 
vpwarll. IJm 'USUa1/1I aI IA<! pr/cI abo1Je.nameII. 

7lI4I ItIll Bpecljlcatlon qf an1l patene 1811Uell8lnc8 Nov. 20. 18111 aI W/U, II. time 

IA<! PaI6nI � commtl'IW611 prlnUng Ihem. . . . . . . . . . . . . . . . . . . .  . . .  � 1.�1i 
61/1Cfa1 ()op/e8 of Dratolnga qf an1l patene IBIIU6d 811W1! 1836. we can sut) 11/ 

aI II r6a8Cmabi6 0031. 1116 Pf'IC6 IIeD_Ing upon 1116 amounl (f labor 

InlXll1lea and Ihe numbW o.t tmwB. 
.PtIlI lnformaUon Go! 10 pr/cI.4f tJraUllng8 In 6acA cau, ma1l IJ4 IUld 1171 

addNIalnII 811NN ok CO •• 
PaceDc 801loUer .. 37 Park Row. Row Yor k .  

APPLICATION '3 FOR EXTENSIONS. 
Appl1catlons have been duly filed. a n d  are n o w  pending. for t h e  extension 

of the following Letters Patent. Hearings upon the re.pective applications 
are appOinted for the dars hereinafter mentioned : 
21,m.-RoTABY PLAxING CUl1TEB.,...J. Sperry; Sept. 25, 1872 . 
31.629. -PHOTOGRA.PHIO SHIELD. -E .  Gordon. Oct. 2. 1872 . 
2 I,977. -REFEIGBR ATOE .-B. M. Nyce. Oct. 16. 1872. 
21.924. -PAToluNG B ULLET S . - L .  H. Glbbll. Oct. �. 1872. 
:82.028.-SHEET MJlTAL SHEARS .-D. Newton. Oct. 28. 1872 .  
22.100. -BRAIDING MAomNE.-A. B. Clemons. Oct. 80. 1872. 

EXTENSIONS GRANTED. 
21.029.-CL9THES WRINGEE. -I. A. Sergeant. (In two parts . )  
21.0s0.-QUARTZ CRUSHING MAOHINE. -O. P. Stanford. 
21.Q36.-GRAm SJ:PARATOR. -B . T.  Trimmer. 

Value o� .xsended PaSenta. 
Did patenneea realize the Illot that their Inventions are 11kely to be more 

productive 01 profit during the seven years of extension than the first 
lull term tor which their patents were granted. we think more would avail 
themselves 01 the extension prlvllelCe. Patents granted prior to 1861 may be 
extended for seven years. lor the benefit Of the Inventor .or of his heirs In CBBe 
of the dece""e of the former, by due application to the Patent Omce. ninety 
days belore the termination of the patent. The extended time inures to 
the benefit of the inventor. the assignees under the erst term having 00 
nlrhts under the extension, except bV special agreement. The Government 
lee for an extension Is '100. and It Is necessary that good profeSSional service 
lie obtained to conduct the busine_s before the Patent Omce. Full iniorma. 
tlon ... to extensiOns may be hart bv addreSSing 

8n.. .... . ... 3,. Park Row, N. Y. 

FOREI&B l'ATEBTB···A RIBT TO l'ATENTEEB. 
It II generally much better to apply for foreil!1l patents Simultaneousl 

with the appl1catlon In the United St .. tes. IT this cannot be canv enlently 
done. as little time as possible should be lost after tbe patent Is Issued. as 
the laws in some foreign countries allo w patents to any who first make the 
application. and In tb,is way many inventors are deprived 01 valid patents 
lor their own Invention.. It should also be borne In mind that a patent Is 
Issued In El'Igl .. nd to the Ilrst Introducer. without regard to the rights of the 
real inventor ; therefore. it Is important that all applications should be 
entrusted to responsIble agent. in this country. who can aosure parties that 
tlielr valuable Inventions will not be misappropriated. The population ot 
Great BrItain Is 81.000.000 ; of France. 40.000.000 ; :Belgium. 5.000.000 I Austria . 
88,OOO�OOO ; PrUSSia, 25,000,000 i German Confeder�tion, 40,000,000 ; C anada, 
'.000.000 :  and Ru •• ,a. 70.000.000. Patents may be secureo by American clti· 
zens In all 01 these countries. Mechanical Improvements of all kinds are 
always In demand In Europe. There will never be a better time than the 
present to take patents abroad. We have rellable busines, connectIons 
with the principal capitals of Europe. A large share ot all the patents se. 
cured In fGreign countries by Americans are obtaIned through our Agency. 

Address 
811NN ok CO • •  

a, Park Row. N. Y. 
__ Cireultml. with fIlll lniormatlon on fo�e"m '''\T,ents. /'Il�nished free. 
The new p atent law In C anada permits Americans to take p atents there 

on favorable terms. 

Inventions 
'
Pa tented In England by Americans. 

[Complled from the Commis.loners of Patents' Journal. ] 
From July 12 to July 18. 1872, inclusive. 

BOLT MAKING MAOHINE;-a. C. Bell. BuffalO. N. Y. 
CAED HOLDER.-B. Brower. New York city. 
MANURE.-H. A .  Hogel. New York city. H. B. Bigelow, New Haven. C onn. 
SOREW BOLT. -G. C. Bell. Buffalo. N. Y. 
SULPHURIO AOID, BTO . - W .  T. Clough. Newark. N. J .  
TYPE MA.KING AND SBTTING MAOHINBBY. -Westcott Type Settln&, COli!.­

pany. New York eit:y. 
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RATES OF ADVERTISING. 
Back Page - - - - - - $1'00 a line, 
Inside Page - - - - - - "il cents a line 

for each insertion. 
Engraving8 may head adverti8ements at tM sam.! rate per 
\ in.8, by mea8urement, as the letter-preIJ8. 

R O S E L E U R ' S 

Galvanoplastic Manipulations. 
JUST READY- . 

GalvanopJastic Manipulations : A Practic al 
Guide tor the Gold snd Silver Electroplater and the 
Galvanopla�t.ic Operator. with 127 Figures in the 
'l�ext. Translated from the French of Alfred Rose-
1f�UA. Cl���

l
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volmnc. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Price $6.00 
The School of Chemical Manures ; or, Ele· 

mentary Principles in the Use of Fertilizing Agents 
br��r:!1�l

re
ri����.�·. ��.�: �����I. �� .�:. �p:;g�\���5 

The American System. Speeches on the 
Tariff Question and on Internal Improvemen1s. By 
Andrew Stewart, late M. C .  from Pennsylvania . 
With a Portrait and a Biographical Sketch. 8vo. $3. 00 

NEARLY READ Y. 
Galvanized Iron COlnice Worker's Manual . 

By Charles A. Valle. Illustrated by twenty· one 
Plates. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5. 00 

m:T The above. or any of my books, sent by mall, free 
ot postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTICAL 
AN I) SCIENTIFIC 1l00KS-95 pages, 8vo .-sent free to 
any one who will Jurnlsh his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

4,06 WALNUT STREKT. Philadelphia. 

Breech.Loadlng Shot· Guns. $40 t.o $SOO. Double Shot gUlls. $8 to $150. Single Guns, $3 to �jO RUles. $8 to $75. Rf'volver�, $6 � .  $�.- �END ST A.MP FOR PRIOB LIST. 
Army gun8, RevOlver8, etc . ,  bought or tr'adedfor. 

FRENCH RANGES, 
, Veane'. Patf'nt. 

CH ILSON'. NIlW :::ONIl FURNACES, 
Whole .. le .. nd Retail. 

PU NCHI N G  
PRESSES. 

BRAM
��

L
Wa���r.�N��<fork. 

For the Best and Cheapest, Ad ·  
dre • •  THE STILES & PARKER 
PRESS CO., MIDDLETOWN, CONN. 

Davids' Patent FOR GRINDING Bones, 

Grain, FertlIlzers, Ores, 
and 

Hard Material •• 

BUERK'S WATCHMAN'S TIME DE· 
TECTOH.-Important for all arge Corporations 

���h ::��:g��
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patrolman, as the Bame reaches diJferent stations of hu 
beat. Send for .. Circular

j>. O. Box 1�Iis�B�Y�n
R

�as8. 
N. B.-This detector is covered by two U. S. Patents 

Parties using or selling these lustruments without autho­
rity from' me will be dealt with accordinl( to law. 
HIghest Premium awarded by AmerIcAn In" . Fair, 1871. 

An Indestructible 

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

BEST & CHEAPEST PAINT 
in the)lI'arket. 

N. Y. CENTRAL & HUDSON RIVER R.R. Co. 
SUPPLY DEP ARTMEN':t Albany, N. Y . • Oct. 25, 1871. 

" Messrs. Prince & Bass, 96 t;edar St .•  N.Y.-
Gents . :  Our C.mpany have used your Metallic Paint 

for several years . For freight cars, car roofs and build­
tngs, it bas given. us entire satisfaction. Yours. &c . •  

H .  M. ST . JOHN, Supply Agent ."  
Office of J .  B .  & J .  M. CORNELL, PLJitN & ORNAMEN' 

TAL IRON WORKS, New York, Nov. 10, 1871-
"Messrs. Prince & Bass-Gentlemen : Wehave used the 

Prince's Metallic Paint for several years. and believe It 
to be the best metallic paint for iron work now in use. 

Yours, &c. , J. B. & J. M. COR�TELL. 
Iron Works and Foundry, 135 &; 143 Centre St. , N. Y. " 

For Sale, Dry and in 011. by the Trade and by 
PRINCE & BASS, MANUFACTURERS, 

96 CEDAR STREET, New York. 

pi"" All pa.ckage. are marked with name and trade· 
mark. 

MillinI!' Machines. 
STANDARD, UNI'fERSAL INDIlX AND PLAIN. 

Send lor tllustrated c talogue to the BRAINARD MILLING 
MA.CHINE CO.llP.i.NY, SO Milk St. , Bosl-on, Mass. 

PATE N T  IMPROVED 
VARIETY MOLDING MACHINERY 

And A(ljnstable 

CIRCUL AR SAW BENCHES. 
For Machines and lnformation. address 

HOW 

J. P. GROSVENOR. Lowell. Mass 

TO 
SELL PA.TENTS. 

Send for our explanatory circular, free by mall to 
any address E. E. ROBERTS & CO. , C0fts��r{s�����e¥ork. 

$10 from 50 cts. 

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

Rubber Belting, Emery WheelS, Babbitt Metal, &c. 
GEO . PLACE & CO. , 121 Chamoers & 10SReade Sts.N.Y. 

MachinistS' Tools. 
The largest and most complete aSBortment in this coun· 

try. m
�l�

c
¥'Jlk'k.b�TEAM ENGINE COMPANY, 

121 Chambers & 103 Realle Streets. New York. 

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

on hand in large 
1
ualltltles, t"urnlshed in any lengths up � .. �g�� 

• . Also, Pa • COUPli
n&E'g'�Jl:t�Z�'8i .t

dj
C
u
J�

able 
121 Chambers & 103 Reade StreetB. New York. 

Sturtevant Blowers 
Of eVe!?SlZe and descriP

ttt'lf6���
t
ri�c'W :

a
�g: 121 Chambers & 103 Reade Stre.ts, New York. 

W I L D E R ' S  

Pat. Punching Presses 
fu:��!��I�l

a
ln��s��8ra�:K}���r:c

a
lu������1�esr��h���

e
.: 

warranted the
��V'Ygl.i'i£'liT:l� 

��J'i."JtI06g�: & c .  
121 Chambers " 103 l�ead. St . ,  N.Y. -----

EDWARD n. HOSKIN, 
CoNSULTING AND ANALYTICAL CHEMIST, 

Lowell, Mass. 
Chemistry as applied to the ArtB, Manufaotures and 

Medicine. 

LATHE CHUCKS-HORTON'S PATEN'! 
. trom 4 to 36 Inches. Also for car wheels. Addr4lsS K. HOR'l'ON & SON. Windsor I,ocks. Conr . 

. STEPTOE, MCFARLAN & CO., 
���������

e
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ouing a.nd Mortising Machines, Wood�turning lathes, 
and every variety of Wood·working Machinery. Cuts 
and prices sent on application. Warehouse and Manu· 
factory, No. 214 to 220 West Second Street, CinCinnati, O. 

Cincinnati 
N A T I O N A L  I N D U S T R I A L  

Exposition. 
THE BOARD OF COMMISSIONERS ANNOUNCE 

Also, Eng1nes, Bollera,&e. , man· 
ufactured by 

12 SAMPLES sent (postage paid) for Fifty THAT THE 
Cents.,Jhat retail easily for Ten bollars. 

THIRD GRAND EXPOSITION R .  L1 wOLCOTT. No. 181 Caatham SQuare, N. Y. 
DISINTEGRATOR. DRNMEAD & SON, Bait. , Md. 

THE SCIENOB OF H.mALTH is a. new flrlit class monthly, 
which all readers Ihould see. It 1. $2 a year, $1 for half a 
year, or 20 etB. per number. Nos. 1 and 2 now ready. 
Addres. S. R. WELLS, 8,9 Broadway, N. Y. Agent. do 
well with it. 

SELF PRIMING 
" CINCINNATI STAR PUMP " 

For Driven Well •. JOHNH .  McGOWAN & CO. ,Ctnn. ,O. 

WOOD WORK !NG MACHINER Y-From 
. New alld Improved Pat1lernf , mannfao'ttnred » 

DAVIS. HAT"H &I CO. , 
N. W. cor. 121011 & Noble StI . •  Phlladelpbla, Pd. 

$100,000 · CAPITAL WANTED. 
IN � Machine (Iron) Manufacturing business which I· 

already eBtabli�ed on a large baSiS, and capable ot in .. 
crease. Yields good ma

m
in of prOfit, and 1s located jn 

�tr"ii£R�!f1>�
n
o�PB'615.�7. J!� y���r61:.;." MANUF AC· 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

28 Adams st. , Brooklyn, N. Y. 

WOODBURY'S PATEN T 

Planing and Matchinfj 
and Molding Machines,Gray & Wood's Planers.Self·oUlll( kw Ar�.0'I: Wg8il'i: wood 

rtm�!rtr�����t
r
�: Y • . 

'-end for CIrcul8.H� 1 57 Surlburv 8tre�t t BOBtot 
ORIGIN A L  PATENT AQENCY-Estab . 

1859 . Patents Sold. Send for our Circular and List. CLAVERAC K  COLLEGE &; Hnd'n Dlv. Inst., 
E. H. GIBBS & CO. , 11 Wall Street, New York:. CI!:l.veracl( , N .Y. Rev. ALONzo FLAOK, A.M . , Pres't. 

Term opens Sept. 9. 10 Departments. 18 Instructors . 

Peteler Portable Railroad Company, 
OFFICE. 4,2 BROADWA Y, NEW YORK. 

TO CONTRACTO'&'S, MINERS, etc. 
By this invention one horse does the work often, and one man the work of eight. The preat labor· saving invention of the age 

CARS AND TRACKS FOR !SALE. 

Sr:£:,'�4,;'ht; iJ:,
e
s��.

ce. Now lllustrated Circulars free. 
LOUISIANA PORTABLE RAILWAY COMPANY, 37 Carondelet Street, 

WHERE STATE RIGHTS MAY Bf
e
OB¥1�NlJib�

a. , 
J. B BROWN. 170 La Salie Street, Clllcal(o, Ill. 

WOOD CARPETING. 
P�R�UET AND INLAID FLOORS. Seud stamp tor llluli\tra l eo prJCp list to th e NATIONAL WOOD MAN'F'G CO. , 942 Broadway, New York. 

D IM ELO W'S PA L ENT KILN for burning Bricks, Tiles, Pipes, Gas Retorts, &c. SNves fuel aHU l�\)o.r No wa'llte. n ' ,  repairs. State� rights for s31e and lUdIVl�U:41 ,rights granted. Dimelow's Patent Comp,osit:lon !o:r'�anufacturing CrucitJle�. Glass Pottl, &c. , ot llatlve materIals . Guarauteed to last long{-'r than the well knuwn PlUmb
lfJ

o Crucibles. Send ft .r particu 
ll':�e;,�s.

D
�!�

ELOW & EES, Box 335, Post Office, New 

F K. PHOENIX, Bloomington Nursery,Ill . ; • 600 acrei ; 21st year ; 12 Gree'1- '" ouses,Trees,BU]'BS BJl.DGli: PLANTS, N ursery Stock : 4 Catalogues, 20 eta. ' 

DEDUOTION to gentlemen and ladies in NORMAL cla.ss, 

FOR SALE-A full set of Patterns and 
Machinery for maKing Wellman's Self Stripping Cot· ton Cards. capable Y. t'fjplff�1ul t�����gl:fc::8�;'n .  

THE STRUGGLE OF '72. - A GRAND 
CHANCE. N otblng ever effered like It before. A 

Novelty in pontical sud PODular Literature. Agents, 
addl ess UNION PUBLISHING COMPANY, ChIcago, 
Ill . .  Philadelpbh, Pa. ,  or Springfield, Mass 

T H E  
G A R D N E R  

FIRE EXTINGUI�HER, 
PATENTED FEB. 14 AND VEC. 26, 1871 ; MARCH 12, 1872. 

The Last, 

Best,Cheapest 

and Most 

EFFECTIVE· 

Entirely dif· 

ferent from, 

and Superior 

to Other 

EXTINGUISHERS. 

AN ABSOLUTE P ROTECTION FROlU FIRE. 
It is always ready for instant use, perfectly Simple in o
��

r
ts
tl
fn
n'd�w����

m
?; �r�a��gt��� :::, .��faa�

t
���erB, rail. roads, a.nd fire departments throughout the country. and has saved millions of dollars wort.h 01 property. Tht' Government bas adopted it for the protection of naval vessels and arm' postl:'l. 

S
"pM�i��r��m.

e 
jr��I'lIi%;rNGUI8HER CO'Y 1306 Chestnut St . •  Philadelphia,'Pa. 

A LL MACHINERY of N. ·Y. R. R. Chair 
Worke at prIvate sale. Spike (Burden's) , Chair Bolt .. N'!t, Punching, Shearing Machines. Lathes. Piau' ers . ..Kngmes (60 and -20 horse) . Boilers, etc . ,  cor. Morgan and Washington St. , Jersey City. or 

J. B. DAVENPORT, 85 John St .• New York. PROPELLER PUMP caramty from 1.000 to 100,000 gallons per minute No pORTABLE STEAM ENGINES, COMBIN Va V�B <!II' ,com
�

lIcated maChinery.. Address wni. B. lngthe maxImum of e1ficiency, dura.bility and eoon .. �()CR, Sec y. 6 North Front St . •  Phllaaelphia, Pa. �'rlelra�d
t
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MACHINERY NEW and 2d HAND use. All warranted satisfactory or uo Bale. DescriPfive 
Send for ClJ:cular C:.us PLACK circulars sent on ap�eation. Address 

, &; CO. , 60 Vesey st. , New York. 93 LIberty st.· �ew y��EY & CO • •  Lawrence. 101888. 

WILL BE OPEN FROM 

SEPTEMBER 4TH TO OCTOBER 5TH, 1872. 
GOODS WILL BE RECEIVED FROM 

AUGUST 14TH TO 31ST. 
The Sixteen Grand Departments have been ...,.eatly ex· 

tended, and the Exposition will be the 

Largest ever held in A.merica 
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of
�:ifi�Ibttors should make Immediate applicatIon for 

space. Rules and Premium List furnished on applica­
tion. 

RISDON'S IMPROVED 

Turbine Water Wheel 

B URDON IRON WORKS.-Manufacturers 
of Pumping Eng-ines for Water Works, High and low 

Pressure Englllee. Portable Engines ana Boilers ot' aU 
kinds, Sugar MillS, Screw, Lever. Dro

83 
and Hydraulic 

��:r�'ldli'f���irlt. !�fo
eg:;,;�: N ��� ARD & WHIT· 

150 DESIGNS and PLANS for 
Honses of moder .I.te cost. 
$1 .56, post paid. 

ORANGE JUDD & CO., 

� Pw������':�a��fo
a
g��

a
6i Iii £g��s 

- on Architecture, Agriculture, Field 
Sports and the Horse. 

DON'T BUY STEAM ENGIN ES Or BOILERS withont first sending for " THE STEAM USER'S MANUAL," sent free on application to E. E .  ROBERTS, cr:r'W�lrgt�lf��'¥ork. 

MASON'S PAT'T FRICTION CLU'J'CHES 1: . are manufactured by Volney W. Mason & Co . .  PrOVidence. R. I. Agent�," L. B . BROOKS ... 60 Cliff st. , New Yorio: T�LIN. RIC" & CO • . AKron. uhio. 

CIRCTI L AR �LIDE VALVE 
F O R  

Locomotives & Slide Valve En[ines. 
POWER GAINED-FUEL SAVED. 

IN USE Two YEARS WITHOUT REPAIRS. 
C H E A P - S I M P  L E - D U R A B L E. 
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i� an extraordinary increase ot power, never less than one third , often double, whh les� fuel used and fewpr hills of 
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an be placed on any sHde valve Engine at 
J. F. TALLANT, Agent, Burlington, Iowa. 

THE ONLY MODE of Disposing of Patents. 
See Patent Right Gazette. Address U. S. Patent 

���\:�r��
ciatlon, 94 Chambers Street, P. O. Box 4544, 

R ICHARDSON, MERIAM & CO. 
Manufacturers of the latest improved Patent Dan.� 

leis' and Woodworth Planing Machines, Matchmg, Sash 
and molding, Tenoning, MortiSing, Boring, Shs!Jmg, Ver­
tical, and Circular Re·sawing Machines, Saw Mills , Saw 
Arbors, ScroL Saws Railway, Cut-off. and RIp-saw Ms. .. 
chlneS

k 
Spoke and 'WOOd Turning I,athes, and various 

other Inds of Wood· working Machinery. Catalogue8 
and price lists Bent on application. Manufactory, Wor­
cester,Mass. Warehouse. 107 L1bertY Bt. New York. 17 1 

Patents. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects Is called to 

our improved Wrought·iron Beams and Girders (patent­
ed) , in which the compound welds between the stem and 
flanges, which have proved so ob1ectionable in the old 
mode of manufactUring, are entirely avoided

\
we are pre .. 

pared to furnish all sizes at terms as favorab e as can be 
g���I.:'.:i�. �f;;;��':·Co�Wj��Cf����iH;
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Won 1\1511:: WIry we can Bell 
First Cla138 "I Octave i'iimolll fo? 
.290 ? We aUl'lwer-It co�tal 
les! tha.n $300 to make any)$oq 
Piano sold through Agents] sill 
of whom make WO per ct. profit. 
We have no Agonts, but �bip 

direct to families at Factory 
price, Bnd wnrrant Fivs Yean. 
Send. for U1n�h'ated ctrcnla:rj in. 
which Wit) refer to 300 .Bank61t'� 
HerchRntl, &0. (MmB of whom 

(on 'mAy lrncrw) turinE' our 'lt1'noo ln 40 Statfl3 anti Temtorlea. . 

U. S. Plano Co., 865 Broadway. New York. 

AGENTS WANTED. Agents make more mon­
ey at work for us;than at anything else. Partlcnlarl 

tree. G.8TINSON & Co. ,Fine Art Publlsners.Portland,Me. 

T R. BAILE Y & VAIL, Lockport, N. Y., • Manufaeturers of Gauge Lathes, Chair MachinerY
i ��t1�n;�a��t�f!�u��r����i-t��:l�� ��

t
.
h
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S, 

K
ey Se

s jlIMPROVED F O O T L A T H E S, Slide Rests, Hand Planers, Scroll Saws. 
Superior to all others. Selling every where. 

Catalogues free. 
N. H. BALDWIN, · Laconia. N. H. 

WOOD WORKING MACHINERY-Spe-
clallies.-Freizing Maciline

� 
sha

t
ng Machine

'1! 
¥�;';,r;iCt�tt�t
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f8R 
West Second St. , Cincinnati. Ohio . 

Whalen TurMne. No risks to purchaser. Send for 
Pampbtet,free. SETH WHALEN & BRO • •  Baaston Spa,N. Y • 

E M. MAYO'S BOLT CUTTER-Patented 
• in 1867-Revised and Improved in 1871 and 187�. 

Send for Illustrated Circular . CinCinnati, Ohio. $1 00 t '" 5 0 Der month guaranteed sure o � too Agents everywhere sell-
IUS' our new seven strand White Platina Clothe_ 
LInes. Sells readily at every house. Samples free. 
Arldress the GIRARD WIRE MILLS, Philadelpliia, Pa. 

P. BLAISDELL � 00. 
MANUFAC'l'URERS OF FIRST CLAS� 

MACHINISTS' TOOLS. Send for Circulars. 
�Jackson st . •  Worcester. Mass. 

ROPER 'BOT Am 
ENGINE C OMPAN Y. 124 Chambers St. , New York. 

A LCOTT'S LATHES for Broom, Fork, Hoe, 
an'k�t�� IJ,a

fI<1J�G��
l
b�.;'r1

n
a�dtgi. , New York. 

THE " PHILADELPHIA" 

HYDRA ULIO JA OK. 
P ISTON guided from both ends ; all working 

partz guarded from dust ; Single or double pumps . cy�nder§; shafts, ro,!ker arm�, pistons,etc., entirely stee-l. N 0. 14 .N .  5th st . •  PhIladelphIa. ( PHILIP S. JUSTICE. No. 42 CUff st . •  New York. I 
Buy BAP.BER'S BI'r BRACE. 

Civil and Mechanical Engineering, at the 
HE�SSELAER POLY'fECHNIC I�S'rITUTE, TROY, N. Y. In�tructlOn very oraetlCal. Advantages unsurpat-sed in thIS country. Graduates obtain excel1ent positions . Rf'Op.eDB Sept . 11th . For the Annual Register, c()Jltain� 

��r'�ti�;;�. �1I
u
r�L�� ��g#NaE? D���lctg�:

ticnlars, 

RIVERVIEW Military Academy, Pough­
keepSie, N. Y. A thorongh.going school for boys. 

MODELS FOR THE PATENT OFFICE 
a.Dd experimental machinery of all kinds. BOLSKE 
ACHINE CO . •  279 Cherry St. New York, near Jefferson St. A BIlecial shop for Patent Models. Many yean expo­.rlenee. Refer to Scientific American Office. 

© 1872 SCIENTIFIC AMERICAN, INC



1 1 0 

.Ad�ertl8ement8 will be admtUed on Ihl8 page at the rate qf 

81.00 per Une tor each tnBerUon. Ji}ngramng. mall 

head a<lverU.ement. a,t the Bame rate per Une bll meas· 

uremer.t, as the letter·presB. 

ASPH A. L T E  ROOFING FELT. 

A CHEAP, durable, and light permanent 
Roollng lor Rail Road Deuols, Engine Houses, 

oun6rles, etc . Also, Improved Sheathing Felt and 
�r�S�
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R
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a
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a
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scr
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t
1.u. �f�:t¥M:'" "'0 Maiden Lane &; 9 Liberty St., New Yo]'k. 

B I C K f' O R O'S PAT E N T  

ANTI FRICTION 
SC'R O LL SAW. 

LEW I S  F AG I N, AG ENT, C I N:TI, O .  

FOR SALE-A Second Hand Stationary 
Engine of 85 Horse Power, thoroughly overhauled 

and in complete working order, having uylinder 12x86, 
wltb 14 feet Cast Iron Fly Wheel. Also 2 Cylinder Bot!· 
erp ,  S6:x.SO feet. Also, one New 6 TUn Locomotive set t( 
V8i:8,

a
rs'lb ����
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SECOND H A liD M A C HI W ISTS' TOOLS 
One Brown & Sbarpe Milling Macbine. 8�: �nnine La�,be. : f?,ot b,�d, �g iIt,ch sw]p-g. 

Botb Pntnam make . Also one IronPIaner, 10 ft -48x4O 
In" & one 5 It. , 24x24 in. One 4 ft. Shaper with quick return 
.troke and several column Drills . Address STEPTOE, 
lIoFARLAN & CO, No. 214 to 220 West 2nd Street, 
CIDclnnaU, Oblo. 

A NEW COLONY IN KANSAS ! 
At .. SKIDDY." In Neosbo Valley, on Missouri. Kansas, 

and Texas Rail way. ' 
Under the auspices of tbe NATIONAL BUBBAU OF MI· 

GRATION. 
THE AMERICAN COLONIST AND HOMESTEAD 

JOURNAL, contamlng Maps, with full particulars as to 
Ule Organization of tlie COlon�, the LImas, Productious, 
CUmate, WOOd

i. 
Water, etc " SENT FREE 'on a

R
plicatlou 

�1:ragon';�B�o:J'i��:Ve�i��k�atlonal urcau of 

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 approved kinds 
�:::upei:;�b�I::

l
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by FIBST & PBymtL, hereto­
fore at 452 10th avenue-now 
removed to a more spacloUE! 
place, 461 to 46'7 West 40th 
Btreet, cor. 10th .. venue, New 
York, where we manufQ.cture 
various sizes of our well 
���� s�i:Jrl'b.\':l'n�

d
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Shafting, Pulleys, '1c. &c. 
Prices for Band Saw Ma· 

llhlnes (of which at the 
w

esent time
! 
April 1st, 186 of our 
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.resIlt boards. A macblne to resllt heavy timber Is In 
eonstactlon. Bave on hand a large stock of best FrenCh 
lIand Saw Blades. 

MACHINERY S, N.HARTWELL, Eng'r . Steam 
En!l'ines,Steom Pum s & Macblu· ' 

• I.ts' Tools, 98 Llber�y St. , N. Y. 
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recent LOUISiana State Fair, over the most celebrated 
Centrifugal Pumps known In the D nltedStates, Including 
one from New York. As a Wrecking· pump, and as an 
Irrigator, It IS unrivalled. both for cheapness and el1l· 
ciency. It makes a splendid Fire Pump. 

Working Models 
And Experimental Machlnery,-�etal, or Wood, made to 
ilrder by J. F. WERNER, G:l Center lt • •  N. y. 

L. W.Pond-.... New pools. 
EXTRA lUlA VY AND I.PROVED PATTERNS, 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swlrur. and under. 

Milling Machines, Gear and Bolt Cutters ; Hand Puncher 
and Stiears 19r Iron. • 

Ott ce and Warerooms, 98 Liberty st. , New York ; Work. 
.t Worcester. M8S8. A' C. IITBBBINS. New York, AIlent. 

Tbe fact that tbls snsUIng nas '15 per cent greater 
t�

r
��en"<!��:rtll���:�t��;"f:�:'o���'iio�.:'�I�':.e

t
�� 

are aloo tbe sole manufactnrers of the CELEBRATED COL­
LINS PAT. COUPLmG, and furnlsb Pulleys, Hangers, etc. , 
of tbe most approved styles. Price lists mailed on appll-
cat'1on to JONES & LAUGHLINS, 

120 Water street. Plttsburllh, Pa. 
190 S. Canal st . ,  Chicago. t!i: Stocks 01 thlll Shaftmg In store and lor sale by 

F G��E��A& 
&
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I
:l� �����e���'::eet, .N.  Y. 

PIERCE & WBALING, Mllwauk��, Wis. 

VElJEDS 
AND 

H A R D W O O D  L U M B E R. 
BUTTERNUT FRENCH AND AMERICAN 

WALNUT ASH ANb CHERRY BURLS ' HUNGA:RIAN 
ASH, BIRDSEYE & BLISTER MAPLE, etc. etc. Pr' Mahogany. Rosewood Cedar, etc. In boards, 

pl&nk, and logs. Lal'ge and choice stock at \ow �rlces. 
GEORGE W. READ &: CO " 170 & 1711 Center St. _ lITp.w Ynrlt. 

Mill and Yard, 186 to 200 Lewll, bet . 5th & 6th Sts. E.R. 
Send for Catalogues and Price List . 

The 'U'niOD Stone 00. 
Patentees and Manufacturers 01 , 

EMERY WHEELS & EMERY BLOCKS 
In Size anrl Form to Suit various Mechanical Uses.;. , 

GRINDERS
S 

SAW GUMMERS
1 

DIAM01'lD 
TOOL 

K:lf:lE�Rygi>\l, 
TENT 

For PlanltlJr, Paper Cnttinll, Leather Split-
OFFICE, gnJtL':i�ds:��:�, Jgg��n��:�� 
BIl.UiOH OFFIOES l OO Liberty Street, New York. 

S 502 Commerce Street, PhIladelphia. Pr' Send for circular. 

PAT. SOLID EMERY WHEELS AND OIL K IDDER'S P ASTILES-A Sure Relief for STONES, lor Brass and Iron Work Saw Mills and 
Asthma. STOWELL & CO. , Cbarlestown, Mass. R:dI<eTooIB. Northam1)tonEmerv Wheel eo. Leeds.Mo,ss. 

NILES TOOL WORKS, CINCINNATI, OHIO . .  

The Wheat Field of America ! 
Healthful Climate, Free HOllles,Good Markets. 

THE NORTHERN PACIFIC RAILROAD 
offers for sale Its Lands in Central and Western 
Minnesota, embracing : 1. The best of Wheat Land ; 
2. Excellent Timber for the M1II, the Farm, and the FIre ; 
8. Rich Prairie PastUrage and .ilatural Meadow, watered 
by clear Lakes and running streams-In a Healthful CU· 
mate, wlief'e Fever and Ague 18 unknown. 

Grain can be shipped hence by lake to market as 
cheaply as from Eastern Iowa or Central llllnols . Car. 
now run through these Lauds from Lake Superior to 
Dakota. Price of land close to track $4.00 to $8.00 per 
aore ; furtber away, $2. 50 to $4.00. Seven Years' 
Credit I Warrantee Deeds ; Nortbern Pacillc 7-30 
Bonds, now selJing at par, received for land at $1.10. 
No other unoccupied Lands present such advantages to 
settlers. 

SOLDIERS under the New Law (March, 18'22) get 
180 acres FREE near the railroad, by one and two years' 
residence • 

TRANSPORTATION AT REDUCED RATES 

furnished from all prinCipal pOints East to purchasers of 
'laUroad'Lands, and to Settlers on Government Home. 
steads. Purchasers, their wives and chlldJ'en, carried 
free over the Northern Pac11lc Road. Now Is the tIme 
for Settlers and Colonies to get Railroad Lands and Gov· 
ernment Homesteads close to tbe track. 

Send tor Pamphlet containing full Information, map 
and copy of New Homestead Law_ Address : 
LAND DEPARTMENT. NORTHERN PACIFIC RAIL· 

ROAD, tiT. PAUL, MINN., 
OR 1!10 BROADWAY, NEW YORK. 

ADJUSTABLE CIRCULAR SAW Benches, 
Slnlde or Double, for light or heavy work ; some· 

thing entlrely new : four kind • • . Warranted In even re-
spect. Address, for illustrated Circular, . 

DUNKLEE & ALLEN. Concord, N. H .  

RANSOM SYPHON CONDENSER perfects 
aud maintains vacuum on Steam �ngines at cost of 

on
: 
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�LIN. 51 Cbardon St. , Boston, for a personal call. or 
the Company. at Buffalo. N. Y. , for a circUlar. 

PORTLAND CEMENT ' 

OF the well known manufacture of John 
Bazley White �1ifi�eR'���� �'llJ�\� �l Y. 

, 

qEORGE PAGE & CO., Manufacturers 0 
Portable and Statlona'7 

TEAM ENGINEI:J .AND BOILERS .. 
Patent Circular. Gan�, Mul&, and Sash 
SA W MILLS, 'IJ)1,th O UTFITS OOMPLETE, 
combining all rella�le improvements-GrlSt Mms ; Shin· 
gle Machines ; Wood Workln

" 
and General Macblnery. 

s::r��I�;s��oe1�
IR�1l'm���aw.es. AddJ'ess No. 5 W. 

FLOURING MILL, near ST. LOUIS, 
MO. , l'OR SALE. 

L!�lr�el!��
e
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f :.�.::,.':.t:l�uY� Jtii four· run of bu'", capable of turnIng out o"er 401) bbls; 
ot :Ilour in !l4 hours. Tbe crop this year, nuw' 
barvested i8 one of' the be_t in many years and 
wheat B iready rules low. L.s, se"son the MillinlJ 
business in thIS section was very remunerative, 
and It promises equan}' well for the present. Lib-
eral t'iW':os';°;t:t!Wle:t; .:lt1��:slSt. Lonis, Mo; 

FIRST PREMIUM (MEDAL) AWARDED IN 18'lO AlID 
lli 1871. Endorsed by Certillcate from AHEBIO INSTI. 
TUTE as .. The Best Article in the Mar ." 

Also, manufacturer Of Asbestos Boiler tlJr; 
doollng and Sheatblng Felts, ACid, Water and 001 
�%�l::'lf.f�%U

S
'A�����17. 
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MATEBIALS. 
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ve :famPhlets�;r�IY:':&(inil:y mall. 
, 1  in 1858. � "'Ii! William St .. New Yorlr. 

Three·Ply Roollng. Two.Ply Sheathing. Send for 
sam

Jl1J'lWo��[!f'cOMPANY, 'is �alden Lane. N. Y. 

MORRIS, TASKER & CO., 
:M:ANUFACTURERS OJ' 

American Charcoal Iron Boiler Tnbes. 
Wronllht-Irotl Tnbe_ and Fittinlr_, 

FOR GAS, STEAK, WATER AND OIL. 
pr Steam and Gas Fitters' Supplies, MachinerY for 

coal Gas Works, &c. &c. 
NO. 111 GOLD ST., NEW YORK. 

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

JlAN1JlI'AOTUBl1IBS, TBlUIITOJI, N. ;r. 

FOB Inclined Planes, Standin� Ship Ril!'1rlu­
Bridges, Ferries, Stays, or Guys on DerrickS & 'Oranea, 

Tiller Ropes, Sash Cords oj Copper and Iron, Llghtn\:nJI 
Conductors 01 cOPJ'.

er. �Clal at.ention given to ,holst· 
�c��:, ':A�� �rlc�

o
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E
amphlet on ¥ransmiSSIOn oj Power b
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Wire Ropes. A 

arge stock coll8t.antly on hand �:.eif7 L�t��:e��e, 

THE TANITE CO:S GOODS are kept in 
Stock. and sold at FactOf'l/ Prlc6$ by CHAMP;LIN & 

ROGERS, 214� Ea8t Xadt80n St., chlcagl!.. who are also 
ExclUSive Westeru AIlenlis for tne New x ork Tap and 
Die Co. 'S-KOOds. and Dealers ,In RajIw:ay, Mill, and Ma· 
chlnists' Supplies. 

TODD & RAFFERTY, Manufacturers of 
Steam Engines, BOilers, Flax. Hemp, Tow Bagging, RI:>� and Oakum Mallblnery. Steam Pumps and Govern· 

,ors .lways onhand. Also'gents for theNewHavenMan­
ufactur1ng Co. 's MachinISts Tools. ....We invite espe­
cial attention to our new, improve!.. Portable Ste

, 
am En­

glJiGI. WarGl'ooDlI.I0 BarOlay.t. w orD Pat�D, N. J 
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co. ,  
ENGINEERS, 

Works, foot OJ East :l3d 
, street, New York city. 

Steam Pumps, 
€i�a.rJ�. 

to every posB!­
Send for a Price LISt. 

Dialll0nd -Pointed 
STEANI DRIJ�LS .  

THE adoption of ' new ' and Improved anplica tlons to tbe cele d Lescbot's jiatent have made these dJ'llls more daptable to everi variety of ROCK DRILLING. unequalled el1lcieucy and economy are acknowl d both in this country and 
�urope

WI�
he Drills .. ulft of various Sizes aud pat. ':;'''li�bn rat:' �i'H:JE T(WifI��Ifif�:k�

n
�ltl

r
:r�!t. UTE In hard ro are altapted to CHANNELLING GADDING, SH TUNNELLING and . open cut work ... als'!. to BORING FOR TESTING THE VALuE 0 .. , M D QUARRIES. TEST CORES t

u
aken

d 
0
lth
Ull, sho tbe character of mines at any depth. se e er with s eam or compressed air. Simple and �:��:e
lJ' 

%�nstructIOn. Never need aharpenlng. Man· 
THE AMERICA.!t DItMO!tD DRILL CO., No. 81 Iberry St., New YorR. � LUBRIOA.TORS. 

DREYFUS' celebrated Self-act, In Oilers. for all sorts of Macbinery aad Sh:lhlng, are reliable In all seasons saving 75-95 per cent. The Self.actlug Lu! brlcafor for Cylinders Is now adopted by over SO R. R. 1n the U_S. ,  and by bundJ'eds G f  , -' stationary enJdnes. Bend for a circular to NATHAN & DREYFUS. 108 Liberty St. , N.Y. 

SAM'L S. FISHER, { Clnciu.. SA...M'L S. FISHED, ( New WH. H'. FISHER, S natl. SAH'LA.DUNOAN. S York. 
. FISHER , & DUNCAN, 
Counsellors at Law in Patent Cases Including Interference and Extension Cases in the Uul. ted States Courts ) .  

OFFICES . l 8 WEST THIBD ST., Cincinnati. • S 2B9 BROADWAY, New York_ 

No. 1 Ferry Street, corner 
Gold Street, New York, 

M.A1I{UF AO'l'UBERS OJ' 
Patent Movable-Toothed 
CIRCULAR SA is, 

Patent Perforated 
C i r c u l a r ,  M i ll ,  

AJ!ID 

Cross-cnt Saws. 
Pr' Send for Descriptive Pam. 

phlet. 

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

P A T E N T  S A F E T Y  

Steam Engine Governors and 
Water Gauges. 

AUG. P. BROWN, Msnf'r, '59 Lewis Street, New York . 

PATENT EMERY GRINDERS, Union 
Solid Emery WbemDiamend Tools

t
and Improved 

��i�Wo;'n�gg�:::R. lRlCAN TWIS DRILL COM· 

Send for circulars . MURRILL & KEIZER. BaIt. . Md. 

SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in th e WIlrUZ. 

A year's numbers contain over 800 pages and several 
hUIidJ'ed engravings of new maChines, useful and novel 
inventioll8, manufacturing establisbments, tools, and 
processes. 

Tbe SCIENTIFIC AMERICAN Is devoted to the Inter· 
ests of Popular SCience, the Mecbanlc Arts, Manufac­
tures, Iilventions, Agriculture, Commerce, and the In­
dustrial pursuits generally, and Is valuable and Inotrnc· 
tlve not ouly In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

TERMS. 
One copy, One year 
One copy, six mon ths 
One copy, four montliS 
CLUB BATES l Ten copies, one year, each $2. 50 

l Over ten copies, same rate, each 
One copy of' Sclent11lc American for one year, and 

IS.OO 
1. 5 
1 .00 

25.00 
2.50 

, one copY- of engraving, .. Men of Progress," 10.00 
One copy of Sclent11lc American for one year, 

and one copy of .. ScIence Record," 
Ten copies of " Science Record," and ten copies 

the ScleJit11lc Amerlcw:: for one year • 
(lL 11B

' 
PREMI11MS. 

4 .00 

85. 00 

AJJ.y person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratls, of the large steel plate engraVing, .. Men 01 
Progress. 

Remit by postal order, dJ'aft or express. 
The postage on the Scientl1lc,Amerlcan Is lIve cents per 

quarter, payable at the ol1lce wbere !-,eceived. Canad a 
subscrlljers must remit, with subscription, 25 cents extra 
to pay postage. 

' 

Address all letters, and make all Post OI1Ice orders or 
dJ'afts payable. to 

MURR " 00., 
87 PARK: ROW NJlW YORlf. 

THE , f <  S
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cientific American " is printed with 

CRAS; ENEU JOHNSON & CO. 'S WK. Tenth and 
Lombard ItS. , PhUadelpltla and 59 liold st. l\l ew: l' ork • 
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