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PAT;ENT UNIVERSAL JOINTER. 
Messrs. Bentel, Margedant & Co., of Hamilton, Ohio, are 

the inventors and manufacturers of so many excellent ma­
chines, which, from time to time, have found prominent 
places in our columns, that, in adding another invention to 
the list, we think that no higher commendation will be ne­
cessary to secure for the device the careful attention of the 
reader. than to refer to it as the handiwork oUhe above men· 
tioned firm. In wood-working machinery, there is an abun­
dant field for the resources of the inventor ; but j udging from 
the frequency with which 
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The machine is suitable for light and heavy work, and 
therefore will be useful for railway c&r builder�, agricul�ural 
carriage and wagon works, planing mills , hOllse builders, 
sasb, door, and blind, furniture, and cabiuet, factories. 

Two sizes ard being made, the ona to pl ane 6 inches and the 
other 8 iDches wide, aud are warrauted and guaunteed in 
every particllI&r as to the c&pacity, q Il&lity, and ,finish of the 
work. If required, couutershafts for the same can be fur · 
nished. The pulley on the cylinder should make 3,800 revo­
lutions per minute. 

[*s per AnnulD. 

IN ADVANeE 

The Czar at WGolwleh Arsenal. 

The London Teteg'l'aph relates the following account of the 
Czar's visit to Woolwich arsenal during his recent stay with 
the Queen: Tile party made their longest halt in the factory 
where the Nasmyth hammer, the largest in the world-fitted 
with top steam-is worked. Adding to the forty tuns dead 
falling weight of the hammer the fifty-one tuns given by a 
full pressure of steam above, a blow equivalent to a weight 
of n inety-one tuns c&n be given by it with as much control 
as a child may exercise over a toy mallet. The Imperial 

party occupied a specially 
improvement.s in that class 
of mechanism have, of late, 

7[,l'{/_-�1�lill�i!l!i!iiii=��������i 
beep. brought to our notice, I 
it is evident that there is no 
lack of ability and genius 
being devoted to the produc-
tion of not only new ma-
chines but useful and suc­
cessful improvements on 
well known machines. 

erected platform to witness 
the welding of the trunnion 
coil of a thirty-eight tun 

gun. The Cesare witch last 
year witnessed a similar 
process with the trunnion 
coil of a thirty-five tun gUD. 
The massive door of tl e 
furnace was raised, and, in 
a fire terrible from th" 
fierceness of its gola In 
glow, stood the white het 
coil-a. cylinder weighing 
twenty-three tuns and a 
half. This trunn ion coil 
consists of two tbicknesses 
of bar iron, coi led ODe upon 
the other, and the wmk (,f 
the steam h ammer was to 
weld them into a h omoge_ 
neous cylindrical m aSF. 
The powerful c!ane was s�t 
in motion, and the s warthy 
smiths sprung to the beau­
tifullyadjusted machiuery 
by which the fi. ry maSH was 
seized by giant tongs, swung 
glowing and hissing out of 
the fire, and plac.d under 
th e hammer. Blasts of hot 
air rushe d  across toward s 

Among thos�who ·have 
done a great deal in this line 
of invention, the above men· 
tioned manu facturers de· 
serve to be placed foremost 
in rank. The device last 
produced by this firm is a 
planer, and is termed by the 
manufacturers tbe Univer 
sal Jointer. It will plane out 
elf wind,  parallel or taper, 
joint, square, bevel, and 
make a perfect glue joint, 
also a rolling joint. It will 
square ; it will raise and 
finish one or both sides of a 
panel at the same operation 
with square, bevel, scotia, 
cove, or ogee raise ; it will 
g&in and r'row, m aking a 
square, bevel,.ur round gain 
or grqove, from t inch up to 
8 inches wiue ; it will make 
straight, bllvel, and elliptical moldings, and rabbet any cut 
from 116 to 1t inches deep, and 3t inches wide. It will cor 
ner, bevel, hand match, smooth, bead, tiute, chamfer, round, 
nose, saw, bore, and rout ; and all of this work is done on the 
single machiLe by merAl� changing heads, the labor of a mo. 
ment 

The heavy iron body of tbe tool is cast in one solid riece, 
ami, while occupying very little floor room, is a rigid support 
of the machine. The tabh. 
frame, although heavy, and 
also cast in one piece, can, ne­
verthele@s, 'be easily brought 
to any required hight, raising 
both tables of the machine at 
once, keeping, if required , 
the given attitude of the tao 
bles. The latter are both ad. 
justable. The table in front 
of the cutter head , which is 
raised and lowered indepen­
dently of the table in rear of 
the latter, or of the table 
frame, can be moved to or 
from the cutter head, and at 
any distance from the Bhme, 
raised or lowered, or other­
wise adjusted. The table, in 
brief, raise& always towards, 
and lowers from, the cutter 
head. Back of the two front 
tables, there.is a third table 
(also adj ustable by means of 
a hand screw), which serves 
to rest long material upon 
wben gaining, cross cuttiI:g, 
or sticking circular or ellipti­
cal molding. The same table 
serves as a rest for the ad· 
justable fence or guide for 
planing square, or beveling, 
and for other purposes. The 
other side of this machine, 
shown in Fig. 2, is provided 
with a boring and routtIJg table, which ean be raised and low­
ered by means of a hand screw. The different kinds of bo­
ring and routing can be done here, it being no matter 
whether the front side of the machine is being used or not 
at the time_ 

PATENT UNIVERSAL JOIN'r};R. 
The body of this very useful machine is so designed 

that thfil belt may be brought from belo w or from a different 
position on the side. This enables the tool to be placed in 
an upper story and the belt to be led up to it, thus econo­
mizing room, a point of considerable importance in many 
manufactories. 

The device is covered by three p&tents, the latest dated 
April 7, 1874, and all obtained through the SCientific Ameri-

can Pa.tent Agency. For further particulars, address the ma­
nufacturers as above. 

••••• 
No TWO persons can actually see the 'same rainbow, �s 

each receives the light from different drops of rain. 

the spectators, but the vast 
size of the building reno 

dered eye protectors unnecessary. The coil, it is needless to 
say, w as welded effectually; the very floor, although its foun­
dations are on a rock, vibrating with the tremendous blows. 
The force, wielded by but a dozen men at the lever of the 
crane, was astounding ; yet the hammer was subject to a 
steam power more formidable than itself. In their anxiety 
to see the next process, the visitors passed hurriedly. through 
the heavy turnery and sighting room, where they might have 

seen thick slabs of metal 
peeled off the partly built 
guns, as apples are peeled 
by a dessert knire. The 
party, without bestowing 
more than a pasliing glance 
at the great guns on the 
lathes, went into the Opf n 
air to witness the shrinking 
on of the breech coil of a 
thirty-five tun gun. LJ ing 
side by side, smiling in their 
new polish, lay a remarka­
ble collEction of guns ready 
for use. The largest can­
non was the famous thirty­
eight tun gun, the heaviest 
yet completed. The W ooJw 
wich infants (thirty-five 
tuns) were an interesting 
family of four ; of twenty. 
five tun guns there were 
tw�nty-five, and twenty of 
eighteen tuns. After these 
frightful engines of destruc ­
tion, no one troubled him­
self much with the smaller 
cannon, whose name was 
legion. 

·'e,. 

REMEDY FOR THE COLO­
RADO Po'rATO BUG.-Mrs. 
Samuel Deforce, of Buei. 
nessburgh, Belmont county, 
Ohio, writes-us that her po­

tato vines were very quickly and effectively cleaned of th.e 
above insect by a couple of guinea fowls, and'she thinks 
that these industrious and persevering bug pickers might 
be very advantageously employed wherever potatoes are 
grown. 
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It is evident that this energy cannot be developed for the 
secund time from the hydrogen in the water; but, on the 
contrary, it must be p:iven back in case we wish to separate 
the t wo elements composing the water. One of the means 
of effecting the separation is great heat. By passing steam 
through a white hot platinum tube, it is decomposed into its 
elements, while a part of the heat applied totally disappears, 
to be changed into the molecular motion of �he gases. .A 
second method is the electric current. When we pass a suf· 
ficiently powerful curr€nt from a voltaic battery through the 
water, the latter will be decomposed into its separate ele­
ments ; while the electric energy, apparently disappearing, 
becomes in its turn transformed int.) the molecular motion of 
the gases. The third method is found in the play of those 
energies which we call chemical affinities. In this case, the 
most simple illustration is the introduction of a piece of so­

====================::;;;:::;;;;� .. _;;. dium amalgam under a bell jar containing water. The sodi­
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WATER AS FUEL. 

.Among the attractions at th( Colosseum in this city, where 
the wonderful views of London and Paris are exhibited, are 
certain practical demonstrations of sci.entific phenomena, 
conducted in the side rooms. Here we found a lecturer who 
has the merit of succe�sfully illustrating his points with 
some of the most striking standard experiments of the 
chemical lecture room, but the theories he propounds are 
not always consistent with the present state of scientific 
knowledge. 

During one of his recent lectures, we heard him expound 
the idea that, at  a future time, when all the wood and coal 
have given out. we shall use water as fuel, as it contains 
large amounts of the combustible hydrogen, and is every 
where present in unlimited quantities. Such an idea would 
have been pard oned forty or fifty years ago,�before the doctrine 
of the correlation of forces was established, before the na­
ture of heat was known, before the mechanical equivalent 
of heat was determined, anti. before we knew how to account 
for the heat of combustion; but it is untenable at the pres­
ent day, when we know that the heat developed and diffused 
when the oceans were formed (by the combustion of almost 
all the hydrogen on our earth) must be given back to this 
hydrogen, in some form or other, before we can reconvert it 
into the combustible gas. 

In fact, the waters on the surface of our earth are nothing 
more nor less than the result of the burnt hydrogen, which 
gave out its heat at the time of its combustion. We know 

. at present that this heat pre-existed in the gaseous hydrogen, 
stored up in its atoms or molecules. We have become con· 
vinced that the atoms or molecules of a gas are not in fixed 
positions, but move in straight lines or elongated ellipses,hur­
rying to and fro, encountering their neighbors, rebounding 
and continuing their course in a new direction, according to 
the established laws of impact of elastic bodies. They do 
not move with exactly the same velocity, but their mean ve· 
locity is, for hydrogen gas at the temperature of 320 Fah. ,  
about 6.100 feet per second ,  while it inCl.:eases 12'5 feet for 
every degree of rise of the thermometer ;  so that at 5220 
Fah. or 12,200 feet per second, at which temperature the 
gas must consequently,under the same volume,exert double 
the pressure, they will possess twice the velocity. 

.A pound of ice-cold hydrogen gas possesses, therefore, an 
internal energy as great as that of a pound ball moving 6,100 
feet per second ; and it i! this energy which is taken from it 
when changed from its gaseous state, to which, in the caae of 
combustion, is added the internal energy of the oxygen ; 
hence the result that, by the combustion of every pound of 
hydrogen, an energy is developed of 62,030 units of heat, 
equivalent to 47,888,400 foot pounds, which means that it is 
sufficient to raise a weight of 23,944 tuns a foot high. 

um oxydizes, and the energy developed by this oxidation is 
appropriated by the hydrogen, which thus finds the condi­
tions under which it can assume again the hidden molecular 
motion necessary for its existence in the gaseous state. 

It is evident from the above that it is as impossible to 
burn the hydrogen in the water, or in its vapor, as it is to 
burn the carbon in the lime rock or in the atmospheric car­
bonic acid. No fuel can be' burnt up t wice; and as the hydro· 
gep contained in water has been once burned, and has thus 
lost iti'heat, any hope of obtaining heat out of it again, 
withoa.t first introducing heat , must be vain. 

--------------.� .. � ... -------------
THE! HORSE IN MABKET. 

Modern life broadens in two ways; by the development of 
new customs and by the revival of old ones. Whenever the 
causes which led to the aband.onment of the customs of for­
mer times seem insufficient or inoperative under present con 
ditions, there is a tendency to repstablish them, thus giving 
to our civilization a scope and variety never before enjoyed. 
Our range of food is specially wide and varied in conse­
quence. All the world is laid under tribute to supply our 
tables, and we are learning to imitate or improve on every 
culinary process of ev!'ry nation and every age. 

One of the most important revivals of late years is the use 
of horse flesh, which for centuries has been under ecclesias· 
tical ban except among the Ilturdy people just now preparing 
to celebrate their first millenium. 

Curiously it was through the people whose prejudice 
against horseflesh remains most intense that the revival be­
gan. During the siege of Copenhagen by the English; in 1807, 
the scarcity of provisions compelled the Danes to eat their 
horses; and the practical knowledge of the quality of the 
meat thus gained led them to continue its use aiter the 
original necessity had passed away. Possibly the example 
of their Icelandic allies may have had a good deal to do 
with the brEaking down of Danish prej adice in the matter. 
In Ice19.nd, the practice had survived from the first. The 
islanders were willing to have their souls saved by the 
Church. but they would not submit to any interference with 
their stomachs; so, rather than lose them, tbl'�Church gave 
them special permiSllion to eat the" execrable food," which 
they have continued to do to this day. 

The first State to imitate the example of Denmark was 
WUrtemburg, which legalized the sale of horseflesh in 1841. 
Bavaria followed in 1842, Baden in 11346, and Hanover. 
Bohemia, Saxony, .Austria, and Belgium the year after. In 
1853 the prejudices of Switzerland and Prussia were over­
come, and two years later Norway and Sweden were added 
to the list of countries authorizing the sale of the long reo 
jected food. 

The struggle against religious prejudice was continued 
eleven years longer in France, though an impression pre­
vails that the revival is a Gallic eccentricity, rather than 
the result of Germanic good sense. 

.At one time the feeling against the use of this heretical 
diet must have been exceedingly intense in thfl land of good 
cooking, for it is on record that as late as 1629 a man was 
condemned to death and executed in France for the crime 
of eating horseflesh on a Saturday in Lent. 

.A hundred and fifty years later, the use of the abhorred 
flesh was publicly advocated by a French physician. Not 
many converts to the doctrine were made, however, until 
the retreat from Moscow. During that terrible march, when 
the alternative was starvation, the French soldiery ventured 
to eat their disabled horses, and discovered that horse flesh 
would not only sustain life, but was really savory and invito 
ing. Several of the surviving officers afterward endeavored 
to break down the prE'judice against horseflesh, and advo­
cated its regular use in times of peace, but without much 
effect. 

More strenuous efforts were made by French savants after 
the surrounding countries had demonstrated the advantages 
of the change, and a grand hippophagic banquet was cele­
brated at the Grand Hotel in Paris early in 1865. In the 
meantime, the meat had begun to appear in the markets as 
beef, and the government was forced to authorize its sale 
under proper restrictions to prevent the exposure of unin· 
spected cuts. The decree was published in 1866, and during 
the ensuing year upward of two thousand horses were slaugh. 
tered for the markets, after having been passed by a veteri­
inary Burgeon ; and not one of them, on inspection after 
killing, proved to be in an unhealthy condition. The sale 
abd uee of horse flesh has largely increased in Paris since 
then. and the practice is equally common in all the coun­
tries of Northern Europe, save Holland and Great Britain, 
much to the benefit of the people and the improvement of 
the stock of horses. In Russia the custom has always pre­
vailed, the Greek Church never having meddled with the 
matter. 

[JUNE 20, 18'4. 
The EDglish, like ourselves, occupy an extremely absurd 

position in regard to the use of horse flesh. We both eat 
it in large quantities, yet prof�ss to conilider it unfit for 
food. 

It is true that, of the thousands who give the meal a place 
on their tables as an imported delicacy, very few are aware 
that it is horse flesh. Possibly the most of those who use 
it would reject it if they knew its real character ; neverthe­
less the fact remains that horse flesh is largely eRten here 
and enjoyed, and the inference is legitimate that the flesh 
of American horses would be found just as savory and just 
as wholesome. 

We call the article, which is kept for sale by every first 
class grocer, Bologna sausage; so called for the excellent 
reason that it is manufactured at-not the Italian city of 
the name--but at Boulogne. 

Origi.nally the basis of Bologna sausage was asses' flesh. 
a more delicate meat than that of the horse, though not 
less obnoxious to common prejudice. Latterly, however, 
horse flesh has been its cbief component. not used secretly, 
but openly, since at the place of manufacture the sale and 
use of horse flesh is as legitimate as the sale and use of 
mutton or beef, For sausage making, indeed, the fiesh of 
the horse is a safer ingredient than any other meat. No 
other will bear so well to be eaten in a raw or partially 
cooked state, as it is free from the trichiDa which makes 
raw pork so dangerous, and the undeveloped tapewormll 
which infest bOUl beef and mutton. 

To a greater extent than here the abominated meat is 
eaten in England,  and under loss favorable conditions ; for 
in addition to the wholesome Bologna, l arge quantities of 
suspicious horse flesh di�appear-down the throats of de­
ceived humanity, doubtless-every day in London and other 
English citie�. The animals--broken down hacks and the 
like-are known to be killed, ostenllibly for cats' and dogs' 
meat, but the amounts sold by the hawkers of that sort of 
stuff fall far short of the supply. The difference disap­
pears as horseflesh. but reappears, there is reason to believe, 
as human food. under othol' names. The Parisian catHers 
called it "bif.teck d la chevr!l." It is altogether likely that 
the cockney caterers, less honestly, stop at beef, the resem­
blance of horse flesh to that much respected commodity being 
so close that, whether raw or cooked, it would require an 
expert to detect the cheat. 

• •••• 
HOW TO �TREAT FRUIT TREES. 

In considering the growth of organisms, the action of the 
alkalies is to be looked upon as scarcely less important than 
that of air and water. Lime is the great animal alkali, and 
potash the vegetable one; ih old name of vegetable kaH ex­
pressed tbat fact, and all the potash of commerce is well 
known to be derived 110m wood ashes. The importance of 
potash as a m anure has been frequently overlooktd by farm­
ers, who rarely know the large amount of this material 
found in grass, grain crops, leaves, barnyard manure, roots, 
and fruits. How potash acts ill plants, in conjunction with 
carbon and silex, to form woody fiber, starch, sugar, and oil, 
is yet unknown to chemical observerp, but the fact of its ac· 
tion is beyond a doubt. Liebig long since pointed out that 
the chief cause of barrenness is the waste of potash carried 
off by rich crops, especially tobacco, with no replacement by 
proper manure. How many millions of pounds of potash 
have been Bent to Europe from the foresls of America, and 
in the grain, tobacco, and hemp! Luckily one alkali may be 
replaced by another, and we have received a considerable 
quantity of soda from European seaweed and in the shape 
of salt. Latterly, nitrate of soda from natural deposits in 
South America is brought to us at a cheap price. 

The point to which we now call attention is that our 
farmers and fruit growers have ignored, or rather been igno­
rant of, the importance of wood asbes as a vegetable stimu­
lant and as the leadi ng constituent of plants. Even coal 
ashes, now thrown away as useless, have been shown, both 
by experiment and analy�is, to possess a fair share of alka· 
line value .According to our observation, if th .. practice of 
putting a mixture of wood and coal ashes around the stems 
of fruit trees and vines, particularly early in tbe spring, 
were followed as a general rule, our cropil of apples, grapes, 
peaches, etc., would be greatly benefitted in both quality 
and quantity, and the trees and vines would last longer. 
We will relate only one fxperiment. Some twenty.five 
years ago, we treated an old hollow pippin apple tree as fol 
lows; The hollow, to the hight of eight feet, was filled and 
rammed with a compost of wood ashes, garden mold, and a 
little waste lime (carbonatlil). This filling was securely 
fastened in by boards. The next year, tbe crop of sound 
fruit was sixteen bushels from an old shell of a tree that 
had borne nothing of any account for some time. But the 
strangest part was what followed. For seventeen years 
after the filling, that old pippin tree continued to flourish 
and bear well. 

Let us call attention to still another point of importance in 
fruit-raising. This is the bearing year for apples and fruit 
in general in New England; probably it is also in some 
other parts. Now when such years -:lome, the farmers re­
joice too much at their prosperity and abuse it, as nea.rly all 
people do the gifts ofdortune. We should be temperate as 
to the quantity of our Iruit as well as of our fruit juices. 
By proper trimming and plucking, the apple crop in bearing 
years may be reduced to but little more than half a crop as 
to number, but the improvement in size and price, and in 
the future effect, will more than balance the loss. Next 
February, March, or .April, according to latitude, let the tree 
trimmer stimulate and nourish his trees and vines with a 
fair supply of ashes ; and in nearly every cass he will have 
& good crop (If fruit in the non-bearbIg year. 
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COFFEE GROUNDS. quate tor its s.,upport. The teachers' memorial subscription 
Not long ago. Punch figured tbat social bore, the chronic Plan,it is true,has met with a noble response; but cannot the 

fault finder, in the guise of a complaining recruit. ,. Now 'cienlistl!, and the manufacturers who depend upon the 
then, Pat," says the sergeant testily, .. what's the matter teachings of Scieuce, endow the institution with a centennil.l 
now?" "SUIe, sor," the undeveloped hero replies, "they gift sufficient to place it above all poseibility of future want? 
cn'ate me out of the thick of me choffee, sor!" And speaking of Agassiz, who out of the m/my scientific men 

At sight, no complaint could seem more destitute of in this great city will contribute toward erecting a statue of 
grounds." To the average reader, none could be more abo him "in CentIal Park? Are there not enough teachers and 

surdly ludicrous; for every 'one has learned by bitter ex· students of Science in the metropolis to raise the nece'saary 
perience what it is in the ordinary way not to be cheated of sum by a very small subscription from each,and thus to pro· 
the" thick of the coffee." vide a noble memorial both of the Centennial and of the great 

Yet, without becoming the champion of cheap restaurants natura it? 
and boarding hou�e madams, it is possible to argue seriously We .night continue, and devote columns to suggestions 
that Pat was the victim of a real wrong, that in losing the similar to the above, did we believe the same were necessary 
substance of the coffee berry he lost what would have been to interest the people. That such interest has been aroused 
of actual service to him. The chemistry of the question is and has borne fruit is seen in the offer of Mr. Gordon Burn­
simple enough. ham to place a statue of Daniel Webster in our beautiful 

As commonly made, the infusion of coffee which we drink park, at his individual eXIJense. Now let some of our mil­
contains not more thau twenty per cent of the substances lionaires help the people of the city to _tablish the Museum 
which compose the berry. Of the remaining eighty parts, of Natural History, t'he corner stone of wLich has just been 
which we throw away as "grounds," about thirty. four are laid, or to found a free lending library, or to add to the Me­
woody matter without nutritive value. The rest, or forty- tropolitan Museum of Art, or to build the proposed aquarium 
six parts out of the hundred, contain in large proportions in Central Park. Or perhaps we have another Peter Cooper 
nitrogenous matters, fats and mineral salts, demonstrably among us, who will erect such another grand and enduring 
useful for the nourishment of nerves, muscles and bones. monument of whole soulea charity, or a second Peabody who 
In other words, by our mode of making coffee we lose more will give our working classes cheap and commodious homes 
than half its available and valuable constituents. Consider- and emancipate them from the miseries of the tenement 
iug the tuns of coffee imported every year, this wholesale honse(. 
wastefulness becomes a matter of considerable magnitude , But it must he remembered that in thus honoring the past 
his of course only on the condition that the rejected matter to serve the future, it will not do to delay. What is to be 
c�n be used with pleasure and profit. That it can be so done, must be done . now. Those first in the field will do 
used is ehown by the practice of the Turks, who make coffee ·the grtater service in arousing others to like action. If 
as we do chocolate. "The coffee, finely powdered, is drunk every one, and the gift is purely a matter of individual 
with the infusion. In this way all the stimulating qualities choice, will determine to contribute something, whether a 
of the infusion are secured, with the full aroma and all the subscription of a few pence or a check for thouliands, and 
nlltritious elements of the berry. It is perhaps needless to carry out his determination right speedily, we shall have 
add that, for uie in this way, the coffee must be reduced to such a celebration for our hundredth birthday as the world 
au impalpable powder. never before saw, and besides shall have conferred upon pos-

To those unaccustomed to oriental coffee, the limpid in- terity lasting benefits, of which as a nation we may well be 

• •••• 
fusion may seem much to be preferred. As a stimulating proud. 
drink, it is undoubtedly preferable: but the good qualities 

THE AMERICAN MUSEUM of NATURAL HISTORY. 

., In this country, we popularize knowledge and give to 
Science a holiday air; and instead of putting our collection, 
as some have proposed, into cold catacombs of Science and 
long, gloomy galleries in which Nature is classified, ticketed, 
stuffed, and covered with dust, in a manner well adapted to 
create weariness rather than to attract people to the study 
of natural objects, it is our purpose to provide such struc­
tures as shall furnish agreeable entertainment to the gent. 
ral visitor, while at the same time affording valuable aid to 
common scbool education." We quote from the very able 
address of Mr. Sa.lem H. Wales, rpad, in the absence of 
that gentleman, by Mr. Henry G. Stebbins, on the occasion 
of the recent laying of the corner stone of the Museum of 
of Natural History in this city; and the words, we are con. 
fident, will excite the hearty satisfaction not only of our own 
citizens, but of every advocate of popular science throughout 
the country. They denote the fact that the days when the 
people were content to read of the rare and wonderful in 
Nature, or when even their knowledge of her teachings was 
confined to the limited horizon of their daily existences and 
abodes, all elae being but as abstractions, ale passed. We 
are no longer satisfied with the claptrap of the showman 
and the presentation of Nature in connection with the tinsel 
of the arena; nor yet with the other extreme, as exemplified 
in the classic collections of the all&demy, which, buried 
under a mountain of technical knowledge, speak but to the 
erudite, and are dumb to the ordinary mind. With the 
growing taste for Science and her teachings, so palpably ap­
parent in this country during late years, hal! arisen a j.esire 
for closer intimacy with the foundation on which our human 
learning is based, and in that spirit of inquiry the people 
demand to see more of Nature in intelligihle form. 

of coffee are not exhausted with the infusion; and as a mat­
ttr of economy, it may be worth while to sacrifice limpidity 
for nutrition. Besides, as one becomes accustomed to thick 
chocolate and learns 10 like it more than the clear infusion 
of the cocoa bean, so, it is claimed, the taste for tJa/e a 
l'Orient�le may be acquired, with a corresponding ·improve­
ment in the beverage. 

• •••• 
EVERYBODY'S CENTENNIAL. 

ott collection of birds, besides a large part of the ,cplebrated 
Verreaux and other collections of specimens in natural his­
tory, have been purchased, the whole forming- a large and 
sufficient nucleus for future additions. These objects are 
now temporarily deposited in the former arsenal within the 
limits of Central Park, a building too small to contain even 
the aggregate of all now in the possession of the institution. 
In view of the latter fact, as well as from the appreciation 
of the ne@d of popular museums in the city, a number of in­
fluential citizens petitioned the legislature for a permanent 
and fitting structure, in response to which 110 large plot of 
ground, coveling some four city blocks, known as Manhattan 
Square, and adjoining t.he Central Park on Eighth avenue, 
was set aside for the site of a substantial fireproof edifice. to 
cost $600,000. The basement of this structure has been 
completed, and the exterior walls rise, at the present time, 
to a few feet above. The materials used will be brick, gran­
ite, and iron, and the bllilding will be four st'lries high, with 
mansard roofs and towers. The ground floor will measure 
66 feet by 21)0 feet. 

The proceedings incident to the laying of the corner stone 
were witnessed by a large gathering of the best known resi­
dents of the city. There was an addrelils by the President 
of the Museum, Mr. Robert L. Stuart, giving the objects of 
the institution, followed by the speech from which, as above 
r�marked, we extract the initial p�ragraph of this article. 
Mr. Stebbins, after reading Mr. Wales' written addresll, 
hinted that at some fut.ure time the Mus .. um of Natural His­
tory, now begun. on one side of the Central Park, together 
with the Lenox Library, nearly finished,and the Metropolitan 
Museum of Art, soon to be commenced on the other side, 
might be joined with other buildings to form a national uni­
versity worthy of the greatest city on the continent. The 
idea i8 a lofty one, and, from its magnitude and gran­
deur, may well invoke serious coneideration. Gover­
nor John A. Dix then made a few appropriate remarks, and 
an able and learned address by Professor Joseph Henry, 
maSnly devoted to the subjects of endowments for fostering 
original research, and the value of popular museums as edu­
cators, closed the verbal portion of the ceremony. The stone, 
under which copies of the city papers, coin, currency, etc , 
had been deposited, was then lowered, the mortar being pre­
viously spread by the PresidfOlnt. A promenade concert and 
inspection of the collections, at the Arsenal where they are 
deposited, completed the proceedings. 

------------.. � .. �.--------------
STEEP GRADIENTS. 

We are indebted to Mr. HtlDry Handyside,.of. London, for 
a copy of a small publication entitled as above, containing a 
description of his newly invented method of surmounting 
steep railway grades, together with a st&tement of its merits 
and other facts relating to railways in general. Mr. Ha.oy­
side's invention consists in attaching a drum and traction 
rope to the bottom ot the locomotive or tender. When the 
train reaches tbe foot of a steep grade, the engine is uncou­
pled from the train, and runs up the grade, paying out the 
rope, one end of wMch is attached to the train. On reaching 
the summit the locomotive is locked to the track by means 
of a pair of griping levers, steam is applied to the drum,the 
rope wound and the train drawn up. By the use of this 
simple and cheap attachment,Mr. Handyside shows that any 
ordinary locomotive will readily draw the heaviest trains up 
grades of one loot in ten, or 528 feet to the mile, and he 
therefore proceeds to point a few of the advantages that 
would result in railway construction by the adoption of his 
plan of operation, among which are the following: 

Saving in first cost of survey. Saving on embankments. 
Saving on face cuttings. Saving in the length of tunnels. 
Saving in lhe length and hight of viaducts. MatArially 
shortening all lines which have high land between their ex­
tremities. A corresponding saving in length of rails. Any 
locomotive capable of hauling a given weight up a gradient 
of say 1 in 50 to be capable of hauling the �ame load up 1 in 
10 or eVlln 1 in 8. A much lighter class of locomotive ne­
cessary. A corresponding reduction in weight of rails. Sim­
plicity of construction, inexpeDsive, and not easily deranged. 
Less friction and ware and tear on all steep gradients, of say 
1 in 10, thau on the generality of gradients now in ordinary 
use. No break of gage necessary, aud applicable to any 
gage. Especially applicable to tramways, which as feeder 
liues will often penetrate into hilly districts. The carrying 
power along the whole line not limited by tlie frequent oc­
currence of steep gradients. 

All of these are important points in favor of the invention 
which will be readily appreciated by railway engineers and 
projectors. 

If we did not have a fair degree of confidence in the ability 
of our people to carry through any great enterprize 'in a 
very short space of time, after thoir interest and enthusiasm 
in ite behalf is once thoroughly aroused, we should feel 
serious doubts l'egarding the certainty of the success of the 
Centennial, in view of the apparent apathy which now ex· 
ists concerning that undertaking. We believe, however, 
that the present tendency, though it is perhaps to be de­
plored,is to procrastinate aad to leave to the last few months 
the accomplishmfnt of work which might be more leisurely 
if not more completely performed within the two years to 
come. While therefore the people as a nation should be urged 
to appreciate the necessity of early preparation for so im­
portant an event, it would appear advisablew encourage be­
sides other plans, tending to what m&y be termed the indi­
vidual celebration of the anniversary. In other words, while 
in 1>.0 wise neglecting a national enterprise such as the pro­
posed exposition, the commemoration of the day by separate 
States. cities, or towns,professions, trades, or individuals, by 
the erection of statues and monuments, or by the establish­
ment of useful institutions, would we think, involve an idea 
which would meet with a universally favorable reception, 
and at the same time would evoke a more immediate and more 
direct interest in every class of the community. Such a 
scheme has already been suggested by Mr_ W. S. Ward, of 
this city, and has encountered no small share of general ap­
proval. The plan is well calculated to E'Jrcite a spirit of 
emulation and to arouse local attention. "it is proposed," 
says Mr. Ward," that each class of artisans, artists, and 
students, and professors. scientists, and theolOgians, be 
requested to undertake the erection or endowment of some 
fitting memorial of the day,which should at the same time be 
of service either in educating and amusing the living or honor· 
ing the worthy and distinguished dead. Thus the artisans 
might, tbrough their various organizations and in different 
loctl.lities, erect reading rooms, night schools,· etc.: there 
might be art museums, law, medical, and theol05ical libra. 
rie., museums of natural history, zoological alld botanical 
gardens, aquaria. etc." 

It is hardly necessary to descant upon the advantages of 
the scheme,which is at once practill&l and feasible, and at the 
same time free from the clog of politics. We would espe: 
cially commend it to the classes to which the large majority 
of our readl'ls belong. The mechanics, through their trade 
s!)cietles, might provide training schools for apprentices, es­
tablish centennial funds for the poor or unfortunate of their 
craft, and, in their various abodes, erect halls for meetings 
or educational uses. 

As an instance of what the manufacturers might do, there 
is the proposed testing Jaboratory of the Stevens Institute, 
an establishment which they would find of constant benefit.. 
Let them endow that, and half a dozen similar one8 
throughout the country. The wealthy in the same calling 
might found scientific scholarships, erect colleges, or addi­
tions to those already in existence. ThE're is the Cambridge 
Museum, Agassiz's great work, now with an income inade. 

To gratify this thirst almost as soon as recognized has been 
and is the object of all thinking men, who, in the wider 
dissemination of useful and valuable knowledge throughout 
the masses, see the road to a higher national existence and 
prosperity. In this great movement the press is the pio. 
neer; then follow the lecturer and individual teacher to ex 
pand and impress the ideas suggelilted; and lastly, as the out­
growth of the in�erest awakened, appears the museum, in 
which the public may study, in palpable shape, objects ex. 
isting formerly but in the imagination. Here in the metro­
polis, the journalist and the teacher have labored long and 
faithfully, and it is to their lasting credit that, amid the 
whirl and confusion of a vast city, more rapid, more active 
in its business life than any other in the world, temples of 
Science, now nearly equal in magnitude to, perhaps in time to 
excel, all elsewhere, are slowly rearing their massive walls. 
New York, although at present behind Bome of her sister 
cities in devotion to scientific culture, will, be believe, even­
tually lead in the van; and the recent ceremonies initiating 
the construction'of the first of her great permauent mUSf­
ums, to which the presence of the Chief Magistrate of the 
country lent a dignity and importance which they well 
merited, are but the presage of future and greater work 
which will more tban COVH past deficienci"s. 

The Museum of Natural History was incol ·.>orated by the 
legislature of this State some five years agu. Up to the 
present the trustees have been steadily at work 'curing col­
lections and carrying into praJtical operation tL<I object of 
their trust. Many contributions have been received from 
public spirited citizens, and with means mainly thus raised 
the extensive collection of mammals, birds, fishes" etc., be· 
longing to the late Prince Maxunillan. of Neuwied, the Elli-

An application of steam to tae towage of canal boats, 
somewhat analogous to the 10rE'going, was patented in this 
country last year, by G. S. Olin. He uses a light steam tug 
carrying a rope drum on deck, onQ end of the rope to be at­
tached to a traIn of boats. The tug steams rapidly abead, 
paying out the rope, then drops pole anchors, and winds up 
the rope, drawing the boats along at a good speed. The 
tug then starts ahead, unreels the rape, aud,before the boats 
have lost headway, begins to wind up the rope again. In 
tbis way a small tug of light draft, burning but lit.tle fuel, 
may successfully tow several hund red tuns of freight through 
the canals, at the required average velocity of 3 miles per 
hour. This meth,od appears capable of being worked out into a 
valuable l!Iystem"of canal navigation. It is worthy of careful 
attention and encouragement. 

• • ••• 
A WHALE,60 feet In length and 10 feet in diameter, was re­

cently captured in the Raritan river, near Perth Amboy, 
N. J. The fish accidentally ran aground, and wlloB shot by a 
farmer. 
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A NEW DOMESTIC STEAM ENGINE. 
l\f. Fontaine has rec�ntly receiveJ 9, p rize of $200 from the 

French Societe d'Encourageme,Lt , for the inventIOn of the 
d omeatic steam m otor rt'prt sented in the annexed engrav­
ings. The boiler of the device contains enough water to 
furnish aome 42 foot pound a,  durin g the continuous pHiod 01 
work of a woman-som e  four or five hours ; and the design 
is to renew the supply dUIing meal hours, allowing such in. 
terval lor the generation of s t eam, ready to begin work again .  
The device is composed of a gen erator-an engine hnd 8 gas 
furnace with automatic register. The engraving shows the 
extHior of  the invention, and also a sectional view. A is the 
body of the boiler, in the lower side of which are t wenty. four 
copper tubes, B, t he upper end s of which enter the smoke 
box, C. D is a sl eeve through which the gases 01 combus 
tion descend t o  the chimney, and E is a supHheating tube 
which is closed at the bottom and extends down through 
the smoke box, as shown. F is the feed water. t u be, 
closed by a screw plug, indicated by dotted lines. Water 
cannot be put in to the boiler except when there is no 
pressure of steam. At G, d otted lines, is a cock which 
draws off the steam when water is to be supplie d, th roullh a 
pipe, H, and thence into the chimney. I is the flue con nect­
ing with the sleeve, D. J is the furnace composed of t wen­
ty five Bunsen burners. The gas, on leaving the meter, goes 
to the upper part of the machine and ent�rs at L. Here it 
meets a flexible tube, M, which resem bles a bellows, and 
forms a pressure regulator. N is a counterweight su�pended 
to the tube, M, maintaining it at a len /l th corresponding to 
the desired pressure. When the limit fixed is exceed ed, the 
tube elongates and checks the flow of gas by closing small er 
the orifice, L. K is the tube conducting the gas from this 
apparatus to the b u rners. Steam is taken from the super­
heating pipe by the tube, 0, and is  led to the slide valve, P, 
which communicates with tbe cylin der, Q. R is the slid e 
eccentric, S the crank, T the belt wbeel, U the exhaust pipe 
leading to the chitilney, V the manometer, and W the sup­
porting legs of the apparatus. X is the wooden envelope , 
having dilatable j oints which surround the boiler and cylin­
der, and is lined with thick feltIng. Y is a small inclined 
mirror, which allows the operator to se� a reflection of the 
gas burners, and so to j ud ge of the heat of the fire. 

Cylinder, valve, chest, slides, and frame of the engine are 
all cast in a single block , in which the necessary a pertures 
are bored. No cores are u!ed in the moldi n g. Steam goes 
to a simple slide valve opented by an eccentric, and is ad 
mitted d uring one third, and exhausted d uring fi ve sixths, o f  
the stroke. The shaft, crank, and eccentric ale CRst i n  one 
piece. A 11 1'11hhinO' All l'fRr,AA srA of steel. The uiston is 

m ade in pegmentp, of cast iron , Oil ike Ramsbottom system, 
and all the porte are cir�ulilr. 

T b e  obj ect of the devi.�e ill to do aD]' light work now per· 
formed by hand, such as d riving aewing er wa.shing macbines. 
turning wrin gerp, operati ng pumps, etc. its hight from floor 
to top of fly wLeel is about 43 inches, an<f uitellior diameter, 
14 inchelil. 

• ••• • 
Wir e and II. Manut"acture. 

We extraet from the Oommercial Bulletin the follOwing 
i nteresting faeis regard ing the manufacture of wire in New 
E o gland, and the various uses to which it is employed : 

There are no"W sixt� en wire· drawing establishments in 
New England, of which two are l ocated in M&il108, t wo in 
Connecticut, and t welve in Massachusetts. <9'[ these last, 
Boston claims two. Among the Massachussetts wire·draw­
ing mills, that of the Washburn & Moen Manufacturing 
Uoinpany, of Worcester, is pl'eobably the largest in the coun­
try. 

VARIED USES OF' WIRE. 
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dIes, are heated and r e  rolled i n  grooved rollers, one abo",.. 
another, so tlu�t the rod can run 1rom th� first roll to the! 
secon d, and IilO on, without r_ heating. The roHen run witln 
g reat rapidity, a n eil  the final groove reduces the rod to Il1o 
coarse wire, a boRt one eighth of an inch in thickness, which.. 
is ready fo r the first hole in the draw plate. 

The draw plate, the m08t dis tinctive piQce of meehlllllislIh 
in this manufacture, is a fla.t piece of hard �teel, with, hales. 
correspon d ing to the valious numbers or sizes to whim wir81 
for diffHent purposes is drawn. The best ones are made ot 
& combined plate of highly tempered wrought iron and steel;, 
the steel face beinl{ on the side tbrough which the wire is to> 
come. The holes are tapering, the smallest end being on the. 
steel side. For drawing very fine wire, in which the great-. 
est uniformity is necessary, the plates ar8 prepared with.. 
perforated rllbies or other hard stones. 

The wire is annealed and drawn cold. Tbe machinery' 
for doing this includ es a dra.\V bench, which lifts the wire , 
Irom a reel to the first hole in the dra.w plate. The wire , 
passea through this to another reel or d rum, on which it iS I 
woun d, ready for its journey tbrough the second orifice. The , 
same process is oontinued do wn the series, nntil the wire is \ 
reduced to the required size. The wire has to be often an · 
nealed and cooled d uring the process, since it becomes less I 
d nctile and more brit tle as it is dra wn down. Grease and , 
wax are used for lubricating. A method has come into use 
l ately of covering brass wire with a thin film of coppel , 
which is of great help in dra.wing, while the copper can be 
wholly removed at the last annealing. 

The ductility of the metal and the size of the wire regu­
late the rapidity of drawing. Zmc is the least ductile of 
th'" metals used, then brass, next iron, steel, copper, silver, 
platinum and gold. As the wire becomes attenua.ted the 

speed may be increased. Iron and brass,  according to size 
may be drawn from twelve inches p er eecond to forty-five 
inchee per second and the tiner sizes of silver and copper are 
drawn at the rate of sixty or seventy inches per second. 

WIRES OF REMARKABLE LENGTH. 

There are few branches of m�tal ma.nufacture wbose pro­
ducts are in wid er use. Wire is employed for the tbousands 
of miles of telegraph lines ; it is wo ven by machinery,strong 
en ough to make fence£', and of such delieuq as to make 
the finest wire cloth ; large quan. ities are used for galvanic 
batteries and for other sci�ntific purposes ; it is h�jstt d into 
the po-wefful cables of suspension bridges, and furnishes 
cabl es for submarIne telegraphs, and ropes lor ships, fer use 
in m ines, and for other p urposes. From stee l are made eriJlo­
line wire and wire to be drawn into needles of all kinds. A 
large bu�ineBs has sprung up in the manufacture of wire for 
piano strings, and of the delicate plated wire for covering 
the striDgs. Tinned broom wire makes a considerable item. 
01 late years there has been a great sale for wbite wire 
cu ' inary and ornamental ta.ble utensils. It is used in the 
manufacture of card clotbing, heddIes, reed s, and other ma 
chinery. V\'oven wire of iro n, brass &Ild copper, appears in 
flour, paper, and other machinery ; it makes its way into 
ba.@ket8, screen" , sievep, cages, fenders, dish rovers, nets,and 

Silver wire has been run through plates of rubies to the. an infinite variety of similar forms. Coppered pail bail wire length of one hundred and seventy miles, in which the mosa is a considel'at.le product. Gold an d silver wire is pla.ted 01' 
delicate test could detect DO d ifference in diameter in any woven into exquisite filagree work, in �o chains, and iD�O paJru. Gold and platinum have been drawn to a " spidel!' 

threads for making gol d lace ; and wires of the vari0uI! � h fi ld f tel b t' th l '  'L . . line " JlOl' t e e 0 a escope, y COil. mg e meta Wltw metal s are employed for scores of other purposes, m artIcles · . d . 't d t th fi t b d th 
u�eful and ornamental . I l'tllver" ra wmg � own ? e �es num ar, a? en r�. 

moving the c �attng by aCId, leavlDg the almost Imperl'eptI'· 
PROCESS OF MANUFACTURE. ble- interior wire, which, ill'. an experiment made in Iroadon. 

The wire rod s, varying from a q uarter to a half an inch in was 10 attenuated that a. mile's length weighed oaJ\Y a 
thickness, which are received from the roll ing mill in bun- grain. 

T 

R 

NEW DOMESTIC STEAM ENGINE. 
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IAY'S PATENT :BlTTTER W ORKER. 

Our illuet.&tion rfyresents a ne w butter worker, by the 
aid of which, thll inventor claim�, two or three men can 
work, rework, rotor, and pack ready for sbipment from two 
to four tho usand pounds of bur,ter ].'Ier day. The machine , 
it is stated, will work all colors of eithE'r soft or hard butter, 
mixing the same 80 thoroughly as to cause it to appear fresh 
ly cburned. The sour milk and water are removed, and the 
butter, being solidified and condensed, is greatly improved, 
both in qnality and in cspability of preservation. 

The cylindrical vessel shown is secured to the platform, 
and within it rotates a centrai llhaft, A. On the 
inside of the body, and attached to the shaft, are 
placed, one above anothH, a seri(;s of horizontal 
and rounded arms, B, each pair of which is lo­
cated at an angle to the couple n ext above or be· 
low. Across the intPrior of the vessel ,  and on 
opposite sides, are secured the stationary chord 
pieces, C, also made rounded. The sbaft is jour. 
nalfd to the diametricsl board, D, and power is 
applied to its upper extremity by means of a 
II weep, as shown. The vessel has at the bottom 
a d ischarge orifice, E, which is cut obliquely in 
order to &1 Iow the butter to escape freely, as the 
lower pair of rotary arms carry it around. 

Tbe mod e of o peration consists in placing the 
1butter in the receptacle. where it is successively 
\Worked by the arms and bars until it reaches the 
lbottom, whence it emerges by the aperture above 
�c,d to. It will be noticed that the entire 
work!ic.g parts of the machine are of wood, an.d 
that m.e metal comes at any time in contact with 
the butwll'. 

Patented. through the Scientific American Pat­
ent Agenry-. March 10, 1874. For further in for­

· mation.Addrellll the inventor, Mr. Alexander May, 
No. 419

' 
West Market street, Louisville, Ky. 

. .... . 

The Amerlean Tin Ware Trade. 

For a long time past one ot the b� st cu stomers 
ot the British maker for tin and terne plates b as 
been the United States of America. At one time 
we were sending to that country great con sign. 
ments of tin pl&te goods in varied sha pes and of 
different valuf>s ; lately the Americans have 
learned themselves to use up the tin plates, and 
now we have them shipping tin plate warps to 
this country, made from tbe tin plates with which 
we have lIupplied them. In America itsel f it was at one 
time thought an extraordinary thing for the Western and 
Southern Sta.es to send into the Northern States articles for 
'which they had before been indebted exclusively to the lat 
ter. It was only a few mon.hs before that, in conversing 

'with a manufacturer in the WestHn S �atee of hardware goods 
at. one time obtained by the new world almost solely from 
Binaingham, we were assured by the American that he 
should. 800n be forwarding this same cla8s of goods to com­
j>ete wi th those of the Birmingham district in their home 
market. The goons were not those w!lich b a . e  tin plates 

Ifor their fabric ;  but whst the tin plate makers of the United 
S taies are,doing would seeom to imply that his sss urance was 
1I0m'6'bhing more than empty boasting. The United States 
manufacturer d isplays an amount of ingen uity in invention 
which is but eeldom seen in England, and tbe handicrafts­
men in the new world, unlike those of the old, are read y 1 0 
adapt themselves to a new pattern so soon as it can be shown 
that it is at all probable to be a success. The American tin 
plate goods that are now being offered in Birmingham and 
South Staffordshire are descrihed as simply marvelous, both 
as to the price of the articles and the ing�nuity displayed in 
their construction. Surply there is something very wrong 
in this country when the Americans, after buying our tin 
plates and paying hl'avi�r wages for the manufactur e  of 
the article, are able to offer it here at p rices much under 
those at which we can produce it, -The Engineer. 

DR. MAREY'S CHRONOGRAPH. 

The use of the tuniDg fork for the measurement 
of very 8hort intervals of time presents certain ad­
vantages which have led to its extended employ ­

ment in recent chronograpbic apparatus. Our illus­
tration represents a new instrument of this descrip.  
tion, which is  an improvement on a device of M. 

Mercadier or rather is an attacbment to  the latter 
for the pu'roose of ens�ring greater accuracy. M. 
Mercadier's-invention is shown in the upp"r portion 
of the engraving, and consists of a tuning fork hori­
zontally placed. One branch is attncted by an 
.by an electromagnet. Its movement toward the 
teore. however, breaks the current, causing the arms 
to spring back. This phenomenon is repeated in­
definItely, throwing the branch into very rapid vi­
brations, each of which causes the contact of a 
platinum wire with a sm all platinum disk commu­
nicating with the battery. Suitable registering 
devices were connected with this instrument which 
it is unnecessary here to describe, as Dr. Marey 
found that its employm.ent was fr_quently ditlicult 
on account of the extremely small amplitude of the 
vibrations. In order to remed y this d efect, the 

carried by a spring. In order to obta.in an absolute unison 
bet ween the two vibrations, the s pring is rfgulated to proper 
length by means of  a del icate screw. The armaturtl being 
attra.cted laterally, its sudden stoppage is avoided. and a 
much large r amplitude is obtaiDed ; and by means of a pIece 
of quill, forming a prolongation, it traces curve� correspond. 
ing to bundredths of seconds on a blackened � urface. Tbe 
electromagnet is carried, as shown in the principal figure, 
in a handle tbrough which pa.esps tbe conducting wires esta­
blishing the communication wi ;h tbe battery an d t uning 
fork. These wires, which for convenience are united in a 

MAY'S PATENT BUTTER WORKER. 
single cord, may be of suitable length to allow of using the 
in�trument in any portion, for instat ce. of a roc-m. 

lf it be desired to measure the exact period of revol ution 
of a pulley and its variations of velocity d IIring its rot ation, 
the fsca of the wheel is covered witu lam pblack, and the 
quill point of the chronograph brought in con 'act therewith. 
The tracing will show the angular monm"nt during t ach 
one hundredth of a second, enabling the builder, for exam· 
pIe, of a machine r£:quir ing delicacy of conqtruction, to detect 
errors which otherwi�e mig-ht escape his notic�. By the 
same means, suitably arranged, Dr. Marey is enabled to govern 
the movement of an escap.ment, and h�nce to regulate aecu 
rately the operation of a train of wheels, an application of 
value in tele4\"raphic instru ooen t s .  

• ••• • 
Rattlesnakes and Tarantulas In Colorado. 

The Rocky Mountain Miner and Mechrmic, publisbed at 
Denn r, under the head of " Cyclopre aia Colorad o," .Qevotes 
a column or t wo to describing some of the natural ' pr;)ducts 
of that wond erful region. In tbe last numher, the editor 
speaks of rattlesnakes as venomous serpents, to be found 
in all parts of Colorad o. 

He say s :  " It is popularly supposed that the age of the 
snake can be estimated by the nu mber of rattles ; but this 
is a m istake, for though these mll) increase with age, their 
fragility is such that many may be lost by accid �nt : and 
moreover, more than one may be ad ded annually oWIng to 
the vigor, food , state of cap,ivlty, etc. , of the rep tile­
twenty are not unfrequently seen in large specimens, but it 

above lnventor pbees, in the CIrcuit of the .lectro · 
DR MAREY'S CHRONOGRAPH 

magnet of the tuning fork, a second electro magnet ' • 

which nstmally becomes magnetized or demagnetized COin_ / would be incorrect to conclude from these tha.t the snake 
cidently with the first. The second coil has a single bobbin, WBS neither more nor less than twenty years old. As tht' 
and attracts its armature a hundn d times per second. T�e bite of these reptil�s is speedily fatal to sma.ll animals, i.t has 

JlrmatUN moves in a plane parallel to the polar face. and IS been generally believed that the use of the ,rattles IS to 

warn animals ana man of its vicinity ; but it is more likely 
that its use ls to sta.rtle the creaturep, upon which it preys, 
from their retreat, and brin g  them within the reach of its 
s pring; or some ol her purpose for its own wellare .rather 
than tbe safMy of man.. DaDgerous as they are, they rarely 
attack man unless provoked, and are fortunately sluggish in 
their movempnt�, unable to spring except from a coil, and 
are di�abled by sl ight blows. They are viviparous, the eggs 
beiDg rtlt .. ined until hatched, and the young expelled alive. 
In win ter thf Y retil'e to holes in the ground/ s'nd there re­
main torpid , sev' ral interlaced with each other. They are 

unable to climb trees in pursttit ot' pny, lind 
do not follow a rttreating animal that bas es­
caped th. ir spring. The most common of the 
rattlesnake tribe found in Colorado, the prairie 
rattlesnake (c. tergemin·us), is a little over two 
feet long ; it is cinorous above, with a triple 
series of dark brown fP)ts, and a double series 
of dusky spots below ; it is fond of aiding in 
the boles of the prairie dog. 

From the same source and under the same 
heading, wo learn sometbing of the tarantula 
or tarentula, " whicb," the writer says, " is a 
terrestrial hunting or wolf spider, belonging 
to the genus lycosa, tbe 1. tarantula (La.r.) It 
is the largest 0.£ spiders, measuring 11 to 2 
inches in the length of th6l body ; the color is 
ashy brown above, marked with gray on the 
thorax, and with triangular spots and curved 
streaks of bla ck bordered with white on the 
abdomen ; below saffron colored, with a trans­
verse black ban d .  It received its popular 
name from bt ing common in the vicinity of 
Tarants, in South Italy. It make4 no web­
wandering for prey which it runs down with 
great s wiftness, and hiding in holes in the 
ground snd crevices lined with its silk ;  there 
is one spiracle on each side, one pulmonary 
sac, and eight eyes ; it is very active an d fierce, 
and the females defend their young and eggs 
with sel f  88crificing bravery. Its bite is sup­
posed to be higbly poisonous. The 1. OlJll'olinen-
8i,� (Bosc ) is called tarantula in the Southern 
Slates ; it attains a length of 2 inches, with an 
extent of legs of 4 ;  it is mouse-colored above, 
with white sides and whitish dots and lines on 
the abdomen ;  below, blackish ; legs whitish 
tipped with black. It makes deep excavations 

in the ground, which it Jines with silk ; thtl females carry 
their young on the back, giving them a hideous aopearance, 
as if covered with warts ; the young run off in all directions 
if  the mother be d isturbed . Its poison is active. Both 
kind s  are found in ColO/ ad o, but the latter are the most nu­
merous . A favorite haunt is the hole of the prairie dog, 
wbere the rattlesnake, the tarantula, and the dog may gen· 
eJ al Iy be found so<,iably living together. 

[h wonld seem from th e abo ve that the attract ion s of 
Colorado are not strictly confined to its grand scenery or its 
ag ricul :ural and mineral prod ucts, but that the n aturalist 
m ay tb ere find s pecim�ns venomous enough to gratify the 
ambition of the mOft enthusiastic s tud�nt of Nature. -EDs.] 

------------�.� .• ·�. 4. __________ __ 
Expansion oC Steam. 

At a recDnt meet i n g  of the S ou�h Midland Institute . Mr. 
B �rnard Wal ker said tbat the su bject of economizing fuel in 
the production of moti ve power, or, in oth er words, the prin· 
cipal points in t h e  con struction of steam engines, on wtdch 
d epended tb eir wastefu lness , was one of great importance, 
and nowhere more eo tban in t uat district. Profespor Joule 
had calculated that the best engines at present in existence 
did not rf nd�r available more than flOm one tenth to one 
twelfth of tbe motive force stored up in the fuel. Remem­
ber ing that tbe ord inary steam engines used in manu facto. 
rie�,  in mines .  and on railwayp, consumed at least four tim es 
more fuel than if they had been made according to well 
known scientific p rinciples, the national loss thus arising 
must strike every one as enormo us , but the loss was far 

greater by the use of ill construct£:d engines. In 
this part of the country, in the past, con sfquent 
on low priced fuel, this m atter had been disregarded. 
Now, however, with cost ly fuel, it behoved every 
one to consider the avoidan ce of wafte. From con· 
s idHable acquainhnce with the kind of steam en ­
gine used in England , he a@sumed that few were 
taking less than from 71 to 101 1bs. of coal per horse 
power per hour. Those IiIf the best construction, 
howtlver, were being worked with as Iow a con­
sumption a. 11 Ibs. to 2 Ibs. of fnel. Mr. Walker 
thought 8imple, plain, easily man aged engines, that, 
with ordinary care, would not require more than 2t 
lbs. to a lbs. of slack per hor�e power per hour, could 
be made. After pointing out the importance of all 
tbose numerous it. ms included under the head of 
" good wor ... m anship," and appe aling to the mem­
bers to detail the results of their observations as to 
the perfection being attaIned in these reSpEcts, he 
drew attention to the great saving that was being 
effected by wLat was termed working steam er gines 
eipan@ively, and tbe princip18s therein involved. 
Mr. WaIker thf'n �howed ('og' nt reasons for expect­
ing better res ults from d ouble tban single cylinder 
enl/ines. The draw back to their employment ap­

peared cbiefly d ue 10 thpir greater first cost and fxpense ot 
maintenance, but in very many-nay, most-cases, th� 
saving of fuel thereby gained lar more than compensated for 
the interest on first cost and amount of repairs. 
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Notes {rom Washlne;ton. 

To {M Eilit01' 01 the &ientifi� Ameri�an : 

Since my last letter, several bills have been introduced in 
Congress, having a bearing on patent mlLtters. One, by 
Henry B. S I/oyler, " to regulate the manufacture, use, and 
sale of patent rlght articles, " enacts that every patent shall 
grant to the inventor, for two years only, the exclusive right : 
and on application before the expiration of this term , an ex­
ten�lOn 3f 15 years I'Ihall be granted without further pay · 
ment, subject, however, to the condition that any person may 
manufacture and use such patented article or machine by 
paying a royalty of ten per cent of the market value. The 
same bill also allows the printing of any book protected by 
copyright on paying ten per cent of the wholesale market 
value. 

A bill, introduced by Mr. McDougal, provides that no in· 
junction shall be granted prior to final decree unless the 
complainant shall execute to the defendant an undertaking 
conditioned to pay to ,mch defe ndant all damages which shall 
be sustained by him by reason of the issuing of such inj unc 
tion, in case the court shall finally decide that said complain­
ant was not entitled thereto ; and f urther provides that in 
ca.se of appeal fr om the final decree, the appellBnt may stlLV 
the effect thereof, during the pendency of the appeal, by ex­
ecuting a like bond. 

Mr. MUls introdllCed a bill.on the 18th instant to annul the 
patent No. 110, 774, issued to T. W. Mitchell, of Fore Bend. 
Texas, for a cotton worm destroyer. 

. 
Another bill, intro iuced by Mr. Amos Clark, appropriates 

$100,000 to pay Montgomery & McClure for the use of · their 
patent No. 24,947 for journal boxes, in the vessels in the 
United States service. 

Th ere was quite li.,P.iscU8!lion in the House on a bill to al­
low N ormlLn Wiard to make a new application for an inven­
tion that has been forfeited under the two years' clause of 
the act of 1870. One of the members wanted to make a pro­
vieion in the act that the United S tates s\lould have the free 
use of the invention. Wiard's friends objected, and quite a 
spicy debate ensued, in which considerable personality was 
indulged in, after which the bill passed without tbe ob­
noxious:clause. 

One of the largest of the extensive jobs before Congress­
the Atwood car wheel-has been reported unfavorllbly. 

I understand that the House Uommittee on Patents decided 
on Tuesday last the course to be pursued with respect to the 
sewing machine e'lttensions, but all information on this sub· 
j ect is denied. 

Tue Senate Committee heard the argument to ·day of John 
Pope Hodnett, connsel for the opponents to the extension o f  
t h e  patent of the W llson sewing machine, when the Commit­
tee. at the request of the applicants, deferred the further 
consideration of the subj �ct for two weeks. A large number 
of opponents were present, and much interest was manifest­
ed by the contestants. 

As mentioned in my last, Mr.  Sutro is giving a series of 
lectures on " Mines and Mining," but devoted mainly to a 
description of the Comstock lode, the Sutro tunnel, and the ad­
van\ag_s that WIll result therefrom on its completion. The�e 
lectures are illustrated by a large number of photographic 
views, which are exhibited by the aid of a stereopticon and 
the calcium light, and, being free to all , are tolerably well 
attended. 

The S utro tunnel is designed mainly for an immense drain 
to carry off the water which is constantly accumulating in 
the mines of the Comstock lode, and also a means for remov' 
ing the ore and providing proper ventilation to the mines. To 
thoroughly understand the importance and necessity for the 
tunnel , it will be advisable to give a brief d escription of the 
Comstock lode: This cele orated mining district is found at 
the foot of Mount . Davidson, in the Washoe Mountai1Js, and 
appea.rs to have been formed by some terrible convulsion of 
Nature, which caused the separation of the surrounding 
green�tone formation from the mass of rock forming Mount 
Davidson,leaving a fissure, which beca me filled in the course 
of time with argentiferous rock and is now known as the 
C.omstock lode. It was discovered by some pOOl' miners. 
who were prospecting for gold, of which they had washed 
out a small quantity, but in washing were troubled by what 
app Aared to be a heavy black sand, which they could net 
readily separate by the ordinary process, and which was con­
sequently a great difficulty in their way. Happening, how· 
e ver, to subject some of it to the action of fire, they discov­
ered that it was silver. P revious to this discovery, they had 
thrown away about five thousand dollars worth of this black 
sand. Directly after this the lode was quickly covered with 
claims, and mining has been pursued with so much success 
that about two handred million dollars worth of silver has 
alrea dy been taken from it. 

One of the greatest hindrances to the profitable operation 
of these mines is found in the immense liuantities of water 
collecting in them, which requires a large number of very 
p owerful pumps to keep them going, and in the difficulty 
of fiupplylng fuel for the engines employed for working 
these pumps and raising the ore (of which there are not less 
than six ty on the Comstock lode alone), requiring, it is said, 
about six hundred cords of wood in each twenty. four hours. 
This wood has til be brought to the mines over a railroad 
which is probably the crookedest railroad in the world, as it 
pursues a waving course of twenty-three miles to reach a 
distance of about four and a half mi les, owing to the neces­
sities of the grade, there being something near twenty·five 
hundred feet rise in that distance. 

The expense of operating this railroad, most of the fuel, 

fJUNE 20, 1 � 74. 
and th e great danger and delay caused by the mishaps to ! of a boundless sea ; and in a boat constr ncted as I suggest, 
the pumping apparatus, whereby the mines are liable to be I with surplus buoyancy, we will be pushed upward, and with 
lloo<ied , will be saved by the tunnel which Mr. Sutro is run· weight we will be pushed downward, the forward move­
ning to connect with the mines. It stands at a distance of ment depending upon the form of the boat and of the re o 
over four miles from the lode, at a point more than two sisters, and on the elevation or depression of the bow, as 
thousand feet below its upper surface, and is intended to run stated. In a very imperfect model, I have secured, in a hall, 
in a westerly direction until it strikes the lode, after which a forward movement of thirty feet in rising or falling eight 
m ain branches will be run north and so uth, parallel with the feet. 
lode ; and from these main arteries smaner branches will be As thb idea is new to me, I would like the opinion of some 
driven in various directions to connect with such mines as practical aeronaut as to its probable utility. LEE. 

may be off the principal hnes. Wilkes Barre, Pa. 
The main stem is now being run in and reaches about six ------......... 0-4.t< ...... -------

thousand feet. Its length is rapidly increasing. There are 
four shafts, to increase the facilities for working, ventilation, 
etc. The firet of these is 525 feet deep, and the second 1,042, 
both of which are compieted,and the first has been. drifted to · 
wards the mouth until it met the drift coming from it, so it is 
now in communication with the mouth. The third would be 
1,385 feet deep if completed, but, owing to the immense in­
flux of water, it had to be abandoned. The fourth will be, 
when completed, 1,500 feet, of which over 700 are now done. 

The bottom of the tunnel will form an immense sewer or 
drain, above which will be placed a double track railroad to 
convey the mineral to the mouth of the tunnel, which being 
on a down grade will require very little power to operate. The 
water. issuing from the tunnel will be used to drive immense 
reductton <Works conveniently situated at its mouth, and, af· 
ter doing i t s  duty there, will be em ployed in irrigating the 
land surrounding the town of Sutro. 

In all those mines not sunk below the bed of the tunnel, 
the·immense expense entailed by hoisting ore and pumping 
water will be avoided. A few figures will give some idea of 
the large amount of material to be raised.  According to Mr. 
Sutro, 1,000 tuns of waste rock and 2,000 tuns of ore are 
raised each twenty-four hours ; and with each tun lifted, five 
tuns of dead weight are raised, namely, cable four tuns, and 
cage and car one tun each, making 15,000 tuns of dead 
weight, and 3,000 tuns of are and waste rock, to which must 
be added 8,640 tuns of water. All of this immense weight has 
to be lifted on an average to each tun of silver obtained after 
the ore has passed through the reducing process. 

When the tunnel is completed, all this amount of hoisting 
and pumping will cease, as the water will run out through 

(Jomblnlne; Steam Engines and Water Wheels. 

10 tM Editor 01 the &ienti� American : 

In an answer to N. P. S. , page 363, issue of June '6, in 
regard to using a steam engine to assist a water wheel, it is 
advilled to "use each separately, and divide the work to be 
done between them." In nihety.nine calles in a hundred 
this could not be done. 

Wherever more power is needed, either constantly, or at 
seasons of low water. or when variable work is being done, 
a steam engine may be attached to the liue shaft which leads 
from the water wheel, by means of its main ba.nd passing 
over a pulley on said line shaft (situated 

.
as near the wheel 

as practicable), said pulley to have such diameter as will per­
mit both the engine and the water wheel to make each its 
o wn regular speed. The effect of this is as follows: When 
the supply of water is ample for the work, the governor on 
the engine will shut off its supply of steam or nearly so , 
and the steam will be retained in the boiler, little fuel being 
consumed. But when the sUPllly of water fa.ils, or the work 
is greater, for longer or shorter intervals of time, the apeed 
of the water (wheel is decreased, when this governor in­
stantly opens the steam upon the engine, which in turn sup­
plies just the amount of power needed to supplement and 
maintain the requisite speed of the line shaft. So that, as 
long as the power from the water wheel is su fficient to over­
come its own friction and that of the line shafting, so long 
will its own water be utiJi�ed, even when it would be 
insufficient alone to accomplish any work at all beyond over-
coming said friction. HORACE L. EMERY. 

Albany, N. Y. 
- _ . -

the tunnel. and the rock, ore, etc. , may be allowed to fall to Steam Pressure on River Steamer .. _ 
the bottom, or it may be lowered in a clLge and its weight To the Editor of the &ienti.fic American :  
utilized in raising timber and other needed supplies ; and it I am glad to see, by your issue of June 6, that Mr. Little 
may even, with suitable machinery, be made to assist in has called attention to the excessive steam pressure allowed 
pumping water from those mines which have been sunk be- tow boats on our rivers . r am informed that the new law 
low the tunnel. The water that now collects in such large allowf!l an increase of steam preS8ure on our passenger 
quantities in the upper parts of the lode may be used in the vessels of 20 per cent for single-riveted boilers ; in other 
same mann er before entering the tunnel,by passing it through words, instead of requiring one sixth of the t�n8ne strength 
turbines suitably arranged above it. In this manner such of the iron for the working preS8Urf', it allows one fi fth. 
mines a8 may be below the tunnel will be kE>pt dry by the Under the present law, a cylindrical boiler, t inch thick, 
same water that is now such a trouble, thus turning a curse 

40 inches in diameter, of 60.000 1bs. tensile stren gth, single­
into a blessing. riveted, is allowed a working pressure of 125 I bs to the 

In addition to the economir.advantages thus obtained,there square inch. By the new law it will be allowed 150 Ibs. is another feature, which is the most important in a humani· If this be the case, we are going backwards. I have for 
tarian point of view, namely, the ready means of escape the many years investigated tbis matter of boiler e;x:plosion8 on 
tunnel gives in case of fire in the shafts above the miners. our western steambolLts, and am prepared to say that I do 
One fire in the Yellow Jacket mine caused the loss of forty- not know of a single in"tance (except in some cases wbere 
two min ers, who were burnt and smothered to death, but the flue collapsed) that the cause could not be traced to 
might have been alive at this day had the tunnel been in con' either the bOller being too weak or the steam too strong. 
nection with the bottom of the mine. Some of the oldest and most experienced river men have ex· 

In view of these ad vantages, the cost of mining will be 80 pressed the opinion that 100 1bs. per square inch should be 
much l't' duced by the completion of the tunnel that it will pay the maximum. It is a matter of mere dollars and cents. 
to mine for lo w grade orf'S that are now passed by as useless . . By increasing the size of the cylipder, you reduce the 
It is estimated by Mr. Sutro that, of the immense quantity of pressure in the boiler, and the boat will run j ust as well. 
ore in the lode that can be prol hably wo rked when the iun · This has been tried. JAMES F. NOBLE. 
nel is I'ompleted, only one per c Bnt will pay for working un- Cincinnati ,  Ohio. der the p resent expensive system. 

• • • • • 
The idea of tunneling for drainage is-no new and untried 

New Local ADmsthetlc. 
idea, for it has been practiced in Europe for hundreds of 
years, where mining tunnels are of a length undreamed of as 
yet in the United States, there being two in the Hartz Moun­
tains, the Georg and the Ernst-.A ugust, ten and a half and 
fourteen miles long respectively, besides several shorter 
ones A still longer one may be found at Freiburg, which 
is twenty. four miles in length. OCCASIONAL. 

Washington, D. C. 
• • • • • 

A:erlal Navigation. 

To the Eilit01' 01 the &ienti� AmeriMn : 

A sailing bird, in a calm atmosphere, Ilpreads its wings 
and tail, throws its head forward, and Illides downward and 
forward. Now, after it has arrived at the foot of the plane, 
if all the conditions which caused it to fall thus were re­
versed, it would slide upward and forward to the top of the 
same plane ; that is, if the position of the bird were reversed, 
and every part of it made as much lighter than the air as it 
was heavier in falling, the size remaining the same, it would 
fall upward and forward, obeying all the laws of deseent. 

This same result will also be seen in many falling leaves, 
and especially in letting a palm leaf fan fall with its more 
convex side down, or by pressing the fan under water with 
the more convex side up ; the fan in the one case will fall, 
and in the other rise, in the direction of the handle. 

An aerial boat, built somewhat after the model of a bird 
while sailing, would thus sail upward and forward by 
reason of the surplus buoyancy, and sail downward and for­
waId by reason of a discharge of this buoyancy, keeping the 
bow of the boat elevated while rising and depressed in fall­
ing, and thus in one ascent and descent a journey would be 
made. The anglefil of ascent and descent and the momen · 
tum will depend upon the amount of surplus buoyancy , the 
weight, and the size of the wings or resisters. 

For the purposes of aerial navigation, we are at the bottom 

To the Editor 01 tM &ientifl� American : 

Noticing a paragraph with this heading in your issue of 
May 30, detailing the action of camphor rubbed up with a 
few drops of spirit in connection with chloral hydrate. it oc­
curred to me to call the attention of your chemical readers 
to the action of chloral hydrate on gum camphor when 
brought in COB tact in the solid state. If a piece of gum 
camphor be placed in a phial in which there has been pre · 
viously placed an equal amount ot chloral hydrate, each 
substance b egins slowly to deliquesce, forming a very 
limpid, viscous, and highly refractive liquid. In the coune 
of a few hours, the solution of the two solids will be com­
plete. I have used this ca mphor chloral, or chloral camphor. 
as a local anresthetic in neuralgia, and also as an anterotic 
and hypnotic in th'il chordee of blennorrhagia with cOIlsidera· 
ble SUCIl6SS. I should be much pleased to have some of the 
many able chemists who read your paper examine and re­
port. on the compound. A country practitioner in these 
regions has neither the means nor the time to experiment. 

Osceola, Ark. F. L. J. 
• • • • • 

Fish In Alkaline Waters. 

To the Eilit01' 01 t7l.e &ientifie American: 

The disastrous effects of alkali, with which our water it 
strongly impregnated, upon the finny tribe was strikingly 
illustrated during the past winter, when the thermomet er 
ranged as low as 410 below ·zero Fah. The lagoons adjacent 
to the Humboldt river vary in depth from two to f01l.r feet 
at this season of the year, and are well Iltocked with fish. 
During the past winter, ice formed on many of them, 20 
inches in thickness ; as a result of the freezing process, the 
alkali was precipitated and formed so filtrong a solution that 
both fish and frogs all perished. F. 

Elk.o, Nev. 
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PRACTICAL MECHANISM. 

NUMBER II. 

BY JOSHUA. ROSE. 

SIDE RAKE. 

The power required to feed a lathe or other tool, which is 
moved into its feed at the same tiwe that it is cutting, is con 
siderable when a heavy cut is being taken, unless it posses­
se" what is termed aide rake, as represented in Fig. 6. 

The edge, B, is here supposed to be the cutting one, the 
face from a, to B, being an inclined plane (as compared to 
the face C D) of which B is the apex, the sectional view at a, 
B, being as given in Fig. 7. 

B �r7 -t-::r---m--- PL<" OF C";; 

This form gives the tool a tendency to feQd itself algng and 
into the cut, the cause of which is that the pressure upon 
the top face. B, a, (the result of its having to bend the shav­
ing out of the straight line) is placed, in consequence of the 
side incline, more upon the side and less upon the top of 
the face. It. has, in fact, followed the direction of the rake 
decreasing itTt tendency to run or spring in (as shown i� 
Fig. 3), with a corresponding gain in the above mentioned 
incl ination to feed itself along, or into, its lateral cut. 

When side rake is called into use, a corresponding amount 
of front rake must be dispensed with, or its tendency to feed 
itstllf becomes so great that it will swing round, using the tool 
po�t as a center, and (feeding rapidly into the cut) spring in 
and break from the undue pressure, particularly if the lathe 
or machine has any. play in the slides. So much side rake 
may be given to a tool that it will feed itself without the aid 
of any feed motion, for the force required to bend the shav­
i ng (in heavy cuts only) will react upon the tool, forcing it 
up and into its cut, while the amount of bottom rake, or 
c learance as it is sometimes called, may be made just suffi­
cient to permit the tool to enter its cut to the required thick­
ness of shaVing or feed and no more ; and it will ,  after the 
cut is once b egun, feed itself and stop of itself when the cut 
is over. But to grind a tool to this exactitude is too dellcate 
an operation for ordinary practice. The experiment has, 
ho wever, been successfully tried ; but it was found necessa­
ry to have the slides of the lat1le very nicely adj usted, and 
to take up tbe lost motion in the crossfe�d screw. 

For roughing out and for long continuous cuts, this tool 
is the best of any that can be used ; because it presents a 
keen cutting edge to the metal, and the cutting edge re 
ceives the maximum of support from the steel bemath or 

in Fig. 9. If the angles were left flat and the point sharp, 
the tool would leave deep and ragged feed marks ; the ex­
treme point, wearing away quickly, would s:>on render the 
tool too dull for use, and the point would be apt to break. 

For the finishing cuts of heavy cast iron work, which is 
not liable to spring, the broad square nosed tool, given in 

Fig. 10, is the most advantageous. 
SQUARE NOSED TOOLS. 

A feed can be used with this tool almost as broad at a cut 
as the nose of the tool itself, providing, however, that it is  
set in position with great exaetitude, so that its flat nose or 
front will be even or true with the face of the work it is in­
tended to cut, and that it is held as close in to the tool post 
as it can conveniently be, and that, if fed by hand, it be 
fed evenly, because all tools posses.ing a broad cutting sur­
face are subservient to spring, which spring is always in a 
direction (as in this case) to deepen the cut ; so that, if more 

.�ut �s taken at one revolution or stroke than at another, the 
one cut will be deeper than the other. They are likewise 
liable to jar �r tremble, the only remedy for which is to 
grind away some of the cutting face or edge, making it nar 
rower. For taking finishing cuts on cast iron, mo!e top 
rake may be given to the tool than is employed to rough it 
out, unless the metal to be cut is very hard ; else the metal 
will be found, upon inspe.ction,  to have numerous small holes 
on the face that has been cut, appearing as though it were 
very porous. This occurs becau�e the tool has not cut 
keenly enough, and ha� broken the grain of the metal out a 
little in advance of the cut, in consequence of an undue 
pressure sustained by the metal at the moment of its being 
severed by the tool edge. 

HOLDING TOOLS. 

All tools should be fastened or held so that their cutting 
edges are as near the tool post as possible, so as to avoid 
their springing, and to check as far as possible their giving 
way to the cut, in consequence of the play there may be in 
the slides of the tool rest ; but if, from the nature of th e 
work to be performed, the tool must of necessity stand out 
far from the tool post, we should give the tool but little top 
rake, and be sure not to place it above the horizontal center 
of the work. The point or fulcrum, off which the spring of 
a lathe tool takes place, is denoted in Fig. 11, by C, the 

P1.---1J. 
__

_ If 
I 

behind it. It receIves less strain from the shaving than any dotted line, A, indicating the direction in which the point of 
other ; and will, in consequence of these virtues combined, the tool wonld spring, and the dotted line, B, representing 
take a heavier cut, and stand it longer, tban any other tool ; t.he direction in which it would spring if it stood at B ;  from 
bllt it is not so good for taking a finishing cut as one having which it becomes apparent that, if placed at the point, B, 
front rake, as shown in Fig. 1 .  the spring woul!i be  more in  a direction to  run into the cut 

Having determined the p08ition of the requisite rake, the or diameter of t�e shaft, D, than is the case when placed at 
next consideration is that of the proper form of the cutting a. 
edge, the main principles of which are as follows 

ROUND NOSED TOOLS, 

as shown in Fig. 8, have more cutting edge to them (the 

depth of the cuts being equal) than tbe st�aighter nosed 
ones, shown in Fig. 9, receiving as tbe result more strain 

from, and becoming more liable to run into or out from, the 
cut. If sufficient rake is given to tbe tool to obviate this 
defect, it will, under a heavy cut,spring in. It is ,however, 
well adapted to cutting out curves, or taking finishing cuts 
on wrought iron work, which is so strong and stJff as not to 
spring away from it, because it can be used with a coarse 
feed without leaving deep or rough tool or feed marks ; it 
should, however, always be used with a slow speed. On 
coming into contact with the scale or skin of the metal, in 
case the work will not true up, it is liable to spring away 
from its cut. If held far out from the tool post, it is apt to 
jar or chattf r ;  and unless the work and the tool are both 
firmly held, it is liable to cut deeper into the softer than 
into the harder parts of the metal. The angles or sides of a 
cutting tool must not of necessity be quite flat (unless for 
use on slight work. as rods or spindles), but slightly curved, 
and in all cases rounded at the point, as in tbe tool shown 

Cutting tools used in a planer are subject to the same con. 
ditions, as represented in Fig. 12. a is the fulcrum from 

which the tool springs, C is the work to be cut, an� the 
dotled line, B, represents the direction in which the point of 

the tool springs into thtl work, thus increasing the cut accord­
ing to the amount of spring, as in the case of a lathe too . 
This may be obviated, If a planer tool, by bendin g its body, 
as shown in Fig. 13. a iii! the fulcrum off wbich the tool 
takes its spring, B is the work to be cut ; and the dotted 
line, C, is the line in which the point of the tool would 
spring (being in the direction denoted by the arrow) whic}! is 
not in this case into the cut, but rather away from it, in con­
sequence of the point of the tool standing back from a line 
perpendicular to the line of the back part of tbe tool, as 
shown by the dotted line, D. 

Tools that are necessarily straight in form, especially 
those for use in a planer, are more subservient to tbe evil 
effects of spring than those of stouter body ; and in ligb t 
planers, when the tool springs in, the table will some­
timell lift up, and the m achine becomes locked, the cut being 
too deep for the belt to drive. The tool most subservient to 
spring is the parting or grooving tool shown in Fig. 14, which , 

having a square nose and a broad cutting surface placed par. 
allel to the depth of the cut, and requiring at times to be 
slight in body, combines all the elements which predispose 
a tool to spring, to obviate which, it should be placed at or 
a little below the center, if used in a lathe under disadvan­
tageous conditions, and bent similarly to the tool shown in 
Fig. 13, if for use in a planer, unless under fftvorable condi­
tions. 

The point at C is made thicker than the width at D to give 
clearance to the sides, so that it will only cut at the end, C ;  

and the breadth at a, B, is left wider than other parts to com­
pensate in some measure for the lack of substance in the 
thickness. 'An excellent substitute for bending the body of 
the tool is to set the cutting edge of tbe tool back, as shown 
in Fig. 14', which represents a parting tool for wroughl 
iron. 

------------.. � . .  � . .. ------------
The Value 01' Oatmeal as InCants' Food. 

In a communication to the Societe Medicate des HlJpitaux, 
MM. Dujardin.Beaumetz and Hardy make known the results 
of the employment of oatmeal on the alimentation and hy­
giene of infants. According to them, oatmeal is the aliment 
which, by reason of its plastic and respiratory elements, 
makes the nearest approach to human milk. It also is one 
of those whi.;h contains most iron and salts, and especially 
the phosphate of lim e, so necessary for infants. It also has 
the property of preventing and arresting the diarrhceas 
which are so frequent and so dangerous at this age. Ac­
cording to the trials made by M. Marie, infants from four to 
elenn months of age fed exclusively upon Scotch oatmeal 
and cow's milk thriv e very nearly as well as do children of 
the same age suckled by a good nurse. 

. .• � . .. ------------
A Beneficent CalifornIan. 

We have heretofore published an account of the donaticn 
of Mr. James Lick to the pUblic. consisting of a sum of 
money for the purpose of building the largest telescope ever 
known, the scheme for which has been much com�ented 
on in these columns. We now hear from San Fran cisco 
that Mr. Lick has deeded more than a million dollars addi­
tional, to be devoted to several most praiseworthy objects. 
The total amount of these benefactions is $1,780,000, and itll 
distribution is as follows : $700,000 to the construction of the 
largest and best telescope in the world and for the observato r y  
at Lake Tahoe ; $420,000 for public monuments ; 150,000 for 
public baths in his city ; $100,000 for the Old Ladies' Home ; 
$10,000 to the Society for the Protection of Animals ; $25,000 
to the Ladies' Protection Relief Society ; $10,000 to the Me­
chanics' Library ; $25,000 to the Protestant Orpban Asylum ; 
$25,000 to the city of San Jose for an Orphan Asylum ; 
$150,00,,1 for the erection of a bronze monument to the author 
of the " Star Spangled Banner," in Golden Gate Park : 
$300,000 for the endowment of a School of Mechanical Arts 
in California, and the resid ue to the Pioneer Society. He 
makes ample provision for his relatives, and reserves a 
homestead and $25,000 per annum for himself. 

Mr. Lick, by this judicious liberality, bas the pleasure, per­
baps the highest a man can attain, of seeing his wealth do 
good and fructify during his lifetime, instead of being a bone 
of contention to his heirs after his death. 

. . . , .  
To 'Bnlld a Transverse Sled Body. 

W. A. W. says : " The best way to build a traverse sled 
body is to make the sips out of one inch or tbree quarter 
boards, with cross pieces of the same tbickness bolted be. 
tween the sills, which are double. You can make these very 
light and limber. Now put on your side boards with a bolt 
down tbrough the rave and sill, which will make it very 
stiff, and can be made very light, and with all the strength 
possible. This is the best form I ever saw in practice. " 
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IMPROVED FUNCH AND SCREWDRIVER. 

The invention which our engravings i l l u strate furnishes a 
metbod of applying power to two 'seiul implemen ts, �o as 
to gain a str OlJg pu rchase through the interposition of simple 
and effective mechanical contrivances. 

Fig. 1 is a punch , such as may be used for piercing boiler 
plat�s or other metal. The construction is such that no 
long lever is  re quired, and hence room is greatly economized ; 
while tbe mechani�m by wbich several move · 
ments of the short hand lever are transmit· 
ted to produce a very short motion of the 
punch, and to develop i n  the latter a strong 
power, is quite sim ple and read ily under· 
stood. The hand lever, A, is prOVided with 
jaws wbich are pivoted to a block, B, w1iclI 
turns loosely and is secured by a nut on a 
horu'lOntal sh aft. Upon the latter is fastened 
a di. k, C, the face of which is n o tcbed as 
sho wn. Upon the under side of th e lever, A, 
and j ust at the throat of the jaw, is a proje ction 
wbich fits in to any of the gIooves on the disk, 
C. The shaft of the latter is j ournaled in the 
frame and carries on its othH end a pinion. 
This is not shown in Fig. 1, but its position is 
such tbat its teeth eng9ge with the gE ar 
wheel, D. This wheel is al so journaled in 
the frame, and on the further end of its shaft 
carries a pinion , which, as clearly shown in 
the en�rav ing, engages with the teeth of a 
vertical rack, E. Tbe lowpr and plain portion 
of the latter enters a hole in the frame, so 
that by this means , together with a suitable 
guide grasping the rack above, the re ck is _. 
kept perpend icular. Just below th e toothed 
porti on-of the rack is a slotted enlargement 
of tbe same, throogh which passes loosely 
the giminished end of tb e punch lever, F. 
This is pivot€ d to the frame, and connects, in � 
the simple manner depicted, with the punch 

J titutifit �mtdtau. 
leverage is' straight an d applied at the best advan tage. Th e 
instrument may be emp loyed for cuttin g ta ps in corners, and 
it is constructed to bold screwd rivers of any proper f01m. 

It wil l ,  we think, prove of e special handiness in operating 
u pon screws in positions d iffilJul t to reach by the ordinary 
tool . 

For further particulars regarding sale of rights , in both 
inventions, etc. , address Mr. Warren Lyon, Mamaroneck, 

F�J ' 1 
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zable by the ordinery tests, but some blood stuff, which yields 
tbe bllle reaction with ozonic etber and tincture of I!'lI eiacum. 
If matters still go on, this is followed by the ord inary . erum 
albumen, and when that is abund ant no blue reaction can be 
obtained. Moreover, Mr. Mahomed says that he has only 
been able to get tbis blue reaction when the tension is arte ­
rial, not when it is purely venous. 

------------4.� .• �' •• __ ------__ __ 
Fuel In FUl'nacell. 

M. Foucault, in a report to the Industrial 
Society at Rbeirns. combats the idea that 
the smokelessness of a fi re ('an effect a no · 
table saving in the amount of fuel burnt. 
He alleges also, on the other band, that a 
considerable loss of econom y  is produced 
by smoke. consuming apparatus. He brings 
in support of his opinion the long series o f  
ob�ervations made b y  the Industrial Socie­
ty of Mulbouse, which have proved that, 
with the ordinary boiler furnaces, it is only 
necessary to consume from 125 to 150 cubic 
feet of air for each pound of coal, while 
for the most part furnaces pass twice that 
quantity. If the d raft be reduced in quan· 
tity much smoke is evolved , but the pro· 
ducts of combustion , circulating more slo w· 
ly, part with their heat more read ily to the 
boiler flues. It is further proved that the 
best means of red ucing the loss of heat by 
the cbimney is by the use of feed ht'aters 
in the flue, so as final ly to reduce to 200· 
tb e prod ucts of combustion, which are 
often d ischarged as hot as 400·. Feed 
water heaters, well set, will prod uce an 
• conomy of from' eleven to twenty per cent 
with a reduced dlaft . 

bar, G. 
The operation consists in lifting the lever, 

LYONS' IMPROVED PUNCH AND � SCR:EWDRIVER. 

The conclusion is tbat furnaces with 
large area and suitable feed heater! are the 
mOAt economical in all respects. B ut in 
order to obtain the best results, much care 
is needed in stoking. A little at a time 

A, and causing its proj ection to � ngage in the highest notch 
on the d isk, C. The lever is then pressed do wn , turni.ng the 
disk until the former stri.kes the floor. Then the proj ectlon 
-is removed from the notch,  �he lever again raised, and a new 
hol d taken , repeatin g the procesp, wh ich , in fact , is precisely 
the same as tbat adopted in moving a heavy weigh t  with a 
crowbar. The workman lifts the load as far as possible with 
ihe latter, then blocks it in position, an d shifts his bar for a 
new purchase , and so on until the labor is accomplished . By 
means of a crank to be placed u pon the shaft of the disk, D 
(not shown in our engraving), the punch , after descending, 
may be raised very quickly. Th:s avoid s the tlelllY of en· 
gaging the lever projection in the successive notches of the 

li'iq. 2 

disk, and of turning the arm in the opposite direction from 

before. 
We need not enter into any details of the inter. relation of 

the wheel, pinions , and levers, to show that an immense 
p ower may thus be appl ied piecemeal tow ard forcing down 
the puncb ; nor is it perhaps necessary to add that this m ao 
chine, as is the case with many others which bave appeared 
in our columns, is an ingenious plan for util izing hand pow­
er where other motors do not eXist or where their applica. 
tion would be inconvenient . 

Passing to our second illustration, we have another adap. 
tation of the device, to a screwdriver. F urther description of 
th" mechanism is not needed ; so tbat in that connection it 
rema,ins but to say thllt the dotted lines indicate the position 
of the lever when its projection, H, is engaged with a notch 
in the disk, and that the block to which the j a, ws are at· 
tached necessarily works loose on the shaft. The invention, 
as shown, is a convenient substitute for the unhandy combi· 
nation of scre wdriver and tongs commonly employed. The 

Westohester county, N. Y. The tools will be manufactured 
by the Biddle M achine and Tool Company ,  of 164 West 27th 
street, New York city, at which esta bli6hmEmt they will 
shortly be ready for examination. 

� .�-------
The:St. Gothard Tunnel. 

In reply, no doubt, to rumors, circlliated from French 
sourcep, that the St. Gothard tunnel was to be abandoned as 
a failure, its progress being so slow as not to promise its 
completion for twenty years, the S wiss Federal Government 
is now making public, after proper verification of their cor· 
rectnESs, the montbly reports received by it of the state of 
the works. The report for March shows that ,he rate of ad · 
vance of tbe boring for the month was as nearly as possible 
500 feet linear, the proportion on the S wiss s ide being greater 
than that made from A irolo by nearly a thit·d. The total 
l ength gained since the first trials were m ade sixteen months 
ago is an actual advance of seven eighths of a mi l e, of  which 
very nearly 1,200 yards are cleared ou t to the com plete sec· 
tion of the tunnel. The number of work men now employed 
on an 8 Vtrage d aily is 1,380 ; but this appears to include 
the labor in extensive worksbops outside each of the two 
o penin gs. The boring from the Swiss end continues to be 
entirely through solid gneiss rock. The temperature is 
found remarkably equaLle within the tunnel, vary ing lit,l" 
during the month from 70·, while outside the averag e was 
41·. At tbe southern f nd the mica � chist,through which the 
boring has been carried, has ceas ed to contain quartz, and 
b as become of a much softer an d looser cbar acter as the 
work advances. The reports as to the leakage of springs 
into the tunnel are decisively contradicted in this report, ac­
cording to which the quantity of water entering in March 
was perfectly insignificant. It is also announced that so 
far from the Belgian bor ing machines of Dubois and Frant;ois 
b a ving been given up IlS a failure, they are working on with 
the greatest s u ccess.-Pall Mall Gazette . 

• ••• • 
Painting Magic Lantern Slidell. 

The following are tL e  methods employed by the artists 
whose profession is the painting of magic lantern slides : 

1. Use transparent colors, like PruBsian bl ue, gamboge, 
and carmine. These will give the three primary colors, and 
by their mixture the other tints. Apply with a brush, 
and a transparent drying varnish, like dammar varnish. 
Allow one coat to dry before applying a second. Considera 
ble aid can be derived from stippling, the color being 
strengthened, where necessary,by ap ply ing it with the point 
of a fine brush. The colors must not be used too thin. 

2. Flow the glaps plate with albumen ,  after the manner of 
photograph�rs, and paint with aniline colors. This process 
gi ves great Boftness and brilliancy to the pictures, but they 
are apt to fade. 

3. Pa int with water colors and then flow the entire sur· 
face with Canada balsam, covering the painted side with a 
glass platf'. 

4. Use water colors, but mix them with turpentine, instead 
of water, and work rapidly. 

• '.-�'4.�-----------
The Sphygmog raph In Brlght'll Dillealle. 

The in ,eatigations of Mr. Mahomed, 01 the fever hospi­
tal , M adras, tend to show that in tbe form of Bright's dis· 
ease which foll'JWB scarlet fever, the re is an early stage, the 
tirst indication of which is usually a pulse exhibiting high 
tension,  though tbis may be preced ed by dry skin and con· 
fined bowels. Next comes , as first in the order of changes 
in the kidney, a urine which contains no albumen recogni. 

and often, shollld tbe coal be spread over the front of the 
fire, and the bright coal pushed back to the bridge. At the 
same time, the least possible quantity of cold air should be 
admitted. 

• •••• 
IMPROVED HAMMER. 

In drawing old or poorly made nails with the claw end of 
a hammer, it is a common annoyance for tbe head s of tbe 
former to be pulled off, oousing considerable difficulty in ex­
tracting the remain ing portion . Mr. CandiduB BllhaIz, of 
Pittsyl vanih Court House, Va. , has recently devised an ingb 
nious arr angement wllich, in connection with the ordinary 
hammer, is stated to obviate the trouble. The t:>ol is repre. 
smted in the annexed engraving, and the portion above re o 
ferr�d to is shown in section in Fig. 2. At the bese of the 
claws is an orifice, A, in which, by a pivot pin, an eccllntric 
jaw, B, is attacb ed. This jaw works in connection with the 
forward end of the orifice, alld is pressed to ward that end by 
a sp l ing, C. Its face is notched or serrated to prevent slip. 
pin g" from the nail. 

When the pull on the claw tears off the head. the end of the 
nail is made to enter the orifice, A, between the serrated side 
of the j llow and the body of the hammer, and ,  becoming thus 
tightly held, is drawn in the usual manner. The impr()ve. 

Ji'i.1- -Z 

ment will gripe and hold anything that can be Introduced, 
and hence may be applied to other uses than simply extract­
ing nails. 

The claw end of the hammer ( Fig. 1), it will be noticed, is 
provided with one long and one short claw. At the extremi· 
ty of the former is made a point in order to enable the oper­
ator to punch a hole in the wood in which the nail will stick 
without bolding previous to driving. The short claw is suit· 
ably formed on its end for driving tacks . 

This invention was pl\tented through the Scientific Ameri. 
can Patent Agency, April 21, 1874. Further particulars , as 
to sale of patent or rights to manufacture, may be obtaintl d 
by addressing the inventor as above. 

• let . 

DYEING WITH MAHOGANY SAWDUST.-A Mr. C. Dreyfuss 
a correspondent of the Farber Zeitung residing in England . 
has patented mahogany sawduet as a ware for dyeing and 
'printing bIowns on cotton. He mordants with tin, and uses 
a little lime and glue in the dye beck. 
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A MICROSCOPIC AQtrARIUM. 

Our engraving represents a microscopic aquarium, such as 
would be seen if there could be embraced, at a single view in 
the instrument, the maj ority of objec�s examined by the 
microscopist, when the wontlers of the infinitely little world 
existing in stagnant fresh water are studied. 

The illustration, for which we are indebted to La Nature, 
though presenting a somewhat fantastic appearance, is, ne ­
vertheless, simply a combination of separate observations. 
The objects were drawn from their images on the field of the 
microscope, and then gro nped so as to show their positions 
during the natural state. 

All have their names. At the upper portion of the picture 
is a scrap of reed stem, a thin branch like a stalk 
of straw, beneath which a crowd of conjerv(JJ have 
sought shelter against the agitations in the water. 
The parasite life of the latter is necessary for their 
existence, because of their extreme delicateness. 
The diatoms, which are placed beside the conjervre, 
are represented in their natural state, that is, pen. 
dent in bunches. The diatoma vulgaris, which is 
the variety shown, IS found in so great abundance 
that hun dreds of thousands are often united in a 
single' group. Tbey propagate themselves in inde. 
nnite clusters, united by delicate though strong 
membranes. 

At tue lower part of -the aquarium are shown 
conjervre less elementary than those above. These 
do not become parasites, and, in fact, have some reo 
lation to aerial vegetation. Silch are the characre, the 
batrachobpermre. and the multitude of algre, which 
are often taken for simple mold. In the midst of 
the vegetation, which appears to belong to another 
world, are infllsoria of all sizes, from the proteus, 
a mere gelatinous mass, to the superior organisms 
furnished with exterior members. 

If the infin(.y of forms which aquatic vegetables 
assume in some stagnant pool ue examined, it will 
be found that all the floating bits of stick and the 
stalks of the weeds growing in the, water are cov· 
ered with a light brown and adherent slime. This 
is composed of a maSi! of conjervre. If one of these 
stalks be removed and placed in a flask of clean 
water, it may be transported and submitted to scru· 
tiny under the micro�cope, when nearly all the spe. 
cies represented in our engraving will be recog. 
nlzed. Sometimes the observer will see a spirogyra 
with its heliocoidal shape of a brilliant green, some· 
times scattered diatom s_ Frequently hideous in. 
fusoria suddenly appear, a mass of gelatinous sub· 
stance, in the midst of which something resembling 
viacera mbY be traced. 

Microscopy is one of the most beautiful studies in the world ; 

and to those of our readers whose coming summer will be 

passed in the country, we would recommend the p urchase of 

a moderate priJed instrument. To one not familiar with its 

revelations, the microscope opens a new 
world , and, in the drop of stagnaD t water, 
in the grain of f arth , and in the leaf, shows 
wondHs which are a constant Bource of 
surprise and admiration. 

• • •  
REMARKABLE BALLOON ASCENT. 

Aerial navigation, since Science has util· 
ized the balloon for the purpose of obser· 
vation and investigation, has received a 
fresh impetus. Though Biot and Gay Lus· 
sac, as early as. the year 1804, ga,ve the first 
impulse to the employmtmt of balloons for 
scientific research , it was not until the Bri. 
tish Association for the Advancement of 
Science laid down (in Leed s, in 1858) the 
first �ystematized plan that regular bal· 
loon ascents were undertaken. Among a 
number of very valuable results ascertained 
thereby, the ex:stence of a warm current 
of air, whim sweeps (at an altitude of 
about 18,000 feet,:and with a vertical magni. 
tude of 2,000 feet) from the southwest to 
the northeast, in about the same direction 
'lS the Gulf Strt am, has been d iscovered. 

The French have hitherto undoubtedly 
held the foremost rank in aerial naviga­
tion. They showed, during the siege of 
Paris, the practical value of the balloon. 
The French papers are now seriously dis· 
cussing a proposition for transferring the 
work of the surveyor to the aeronaut. It 
has been fouL d necessary to revise the real 
estate maps throughout France, and it is 
proposed that an aeronaut should take a 
pootograph of each tract or section, which 
wOllld, after being suitably enlarged,  ex. 
actly indicate the contour and featllres of 
the district. This may be practically ac­
complished, as such photographs have al­
reaJy been made from a balloon ; but the 
expense of carrying such a plan into exe· 
cution, being estimated at about three and a 
half million dollars for the whole country, 
is so large that the work may at present 
be d one at less cost by a surveyor. 

our current volume, We give an illustration showing the 

aeronauts in tbe car.  They carried with the m ,  as we have 

stated, a considerable qua.ntity of oxygen, inclosed in suita· 
ble vessels, and inhaled by means of a tube. By similar 

m eans life can be supported at an altitude where the rarity 

of the atmosphere is such as to make breathing impossible. 
This latter was the main obstacle to higher ascents, and it 

has now been successfully overcome, and it is pOssible to reo 
main at altitudes of 30,000 feet as long as the oxygen lasts. 

Of the m llny observations which were made by these aer')­

nauts at hights up to 21.000 feet, we will mention only t wo. 

At 12,500 feet above the earth, they passed a cloud of sus· 

pended ice crystals, which glittered in the sun, but were so 

A MICROSCOPIC AQ,UARIUM, 

perfectly translucent that a clear view of the panorama be· 

low the balloon was seen, and it was not in the least blurred. 

The second point is one of great importance. 'rhe lines 

indicating water in the solar spectrum have created much dis­

cussion ; and Father Secchi argued that they were watery eva 

porations from the sun, while others assert that they are 
moist vapors in our atn;.oephere. The latter view is noW 
known to be the correct one, as the solar spectrum showed, 

in the dry air of the up per altitudes, no water at all. 
------.......... .... _-----

Stalactites .. rom Masonry. 

The North Bridge, which spans the deep valley lying be. 
tween the Old and New Towus of Edinburgh , Scotland , was 
built upward s of 0. hundred years ago. Betweeu the arches 
of the bIidge and the roadway above are a number of cham· 
bers or vaults which have not been opened, till recently. aince 
the brid ge was built. One of them has b<leti visited by Pro­
fesRor Geikie, who says : 

" From the vaulted ceiling, and especially from 
the j oints of the masonry, hung hundreds of sta. 
lactites-delicate spar icicles of snowy whit eness. 
In many cases they reached to the flOOf, forming 
slender thread like pillars. Usually they were 
slim stalks, somewhat like thick and not very 
well made tobacco pipes : but towards the sides of 
the vaults they became thicker and stronger, 01: & 
which we carried off measuring about four feet 
in lengtb, and as stout as an ordinary walking 
stick_ The same material as  tbat fo�ming th& 
stalactites spread in ribbed sheets down the sidell' 
of the vault. The fioor, too, wa� dotted all over 
with little monticules of the same snow- white 
crystaline spar. 

. ,  .!. more illustrative example of a stalactitic 
cavem could not be found.  The whole p!oce�s 
was laid open before us in all its stages_ AI :lDg 
the joints of the masonry overhead could be seen 
here and there a drop of clear water re ady to fall. 
At other places the drop hung by the end of a 
tiny white stOlle icicle, to wbich it was ad ding its 
own minute contribution as it eyaporated.  From 
the mere rudiment8I Y stumps, the /!talactites 
could be traced of all lengths until they were 
found firmly united to the spar hillocks on tl . 
floor. Every one of these hillocb, too, lay di. 
rectly beneath the drip, catching the remaind"r 
of the stone dissolved in the uropping and eva­
porating water. In every case the sta�act ites 
were tubes ; even the thickest of them, though 
it had un dergone great changes from deposit ( iii 
its outer surface, retained, x;evertheless, its bore. 
Usually there hung a clear water drop from the 
end of the stalk_ ready to descend upon its white 
stony mound beneath._ 

For a hundred years this dellcluA 'I>pe�try !lad 
been hanging and growing, and breaking and:. 

growing again, quietly in darkness, beneath the grind of our 
carriage wheels, and yet high in air, with the stream of hu. 
man life flowing underneath it too. 

" As the bridge is b llilt of sandstone, wholly or almost, 
wholly free from lime, i t is evident that the material whicb 

has converted these vaults into such pic­
turesque caverns has been d erived from the 
mortar. All rain water, as is well known, 
takes up a little carbonic acid from the air, 
and of that acid there is in the air of 11-
town usually more than the normal pr(J 
portion. Filtering tbrough the masonry. 
it d issolves the lime, carrying it downward 

in solution, and, if made to halt and eva.­
porate, depoaiting it again in the form of 
the white crystaline substance which we 
call spar. It wOllld be a curious question 
for the architect ho w long his masonry 
could resist this action. Certainly, in ppit e 
of what these vaults in the North Bridge 
reveal, the masonry of that structure is, 
to all appearance . as solid and firm as ever . 
It is evidently impossible, however, that 
the mortar, if necessary at all, can be piece. 
meal removed without in the end causing 
the dQstruction of a buildin g. "  

- _  .. 
Oyster Culture In America. 

Frank Buckland, in Land a"d Water,. 
says :-" As regards the cultiva.tion of the 
New York oysters themselves, I must . 
again hold up a warning hand to Ameri. 
can proprietors. If they go on with the, 
present system, the oy8tl'rs will shortlY' 
run short. I protested , some months back,. 
against burning the culch old shells for­
lime, instead of putting it back to catch, 
spat ;  and now I find they are sell ing tb eir­
broods attached to the parent shell. I hav& 
picked out specimens lrom the tub at 
Scott's, at the top of the Haymarket. On 
the two shells of one edible oyster theI !!' 
were no less than t wenty-three spats.  In 
another case I counted a " clump ." T wo­
edible oysters only were in this clump, but 
it was covered all over with spat ; so th£ ,  

:'1'or the sum of 4 cents, between thirty and 

MM. Cro",e. Spinelli and Sivel made, on 
March 22. a balloon ascent under the au. 
spices of the Society for Aerial Navigation, 
to which we alluded on pp. �80 and 337 of 'l'HE BALLOON ASCEN'l' OF MM', SIVEL AND CROCE-SPINELLI. 

forty oysters were sold all at once, only 
two being edible. The tub at Scott's we s 
piled with examples of this " economy. ' 
I tTllst the American oyster dealers wiJ l  
not take i t  amiss i f  I warn them that, jf  
they sell their young stock i n  this waste­
ful manner, they will soon be s llffering: 
from an oyster famine." 
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D utterlne---ArtUlclal Dutter .  

J. Campbell Brown, D. Sc. , says that a chemist, seeing the 
word butterine, would be apt to suppose that it is a misprint for 
butyrin, but it is not so ; it is the registered name under which 
substi tute for butter is introduced in this country from New 
York. [Known in New York as artificial ouuet butter] . Its 
general appearance, taste, and consistence are very similar to 
those of ordinary butter ; but notwithRtanding that its 1I0lid­
fying point ill lower than that of some butters, it retains much 
of the peculiar crumbly texture and fracture of dripping. 

Examined, it gives the following results : It softens at 78° 
Fah. , and melts at 86° ; when heated and slowly cooled, it ob · 
scures the thermometer at 62°, and solidifies at 60° :  It con· 
tams : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Salt . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  
Curd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Coloring matter . . . . . . . . • . . . . . . . . . .  

11'25 to 8'5 
l'03 t0 5'5 
0 '57 to 0'6 

87'15 to 0'6 

100'00 

The fat consists of olein, palmitin, margarin ( ?), a trace of 
stearin. and about 5 or 6 per cent of butter. When dissolved 
in about four times its weight of ether, and allowed to eva­
porate spontaneously , it does not deposit any fat until more 
than half of the ether has passed off, and, if the temperature 
is not below 60°, the deposit is not solid. The first deposit, 
when dried, fuses at 108° ; the second deposit fuses at 88°, 
and solidifies at 64°. 

Under tAe microscope, butterine does not appear to con­
sists of acicular crystals of fat, but of irregular ma@ses con­
taining a few butter globules, particles of curd, and crys­
tals of sah. With polarized light, the irregular crystaline 
IItructure is beautifully seen, and is clearly distinguishable 
from butter which has been melted and recongealed. When 
old and rancid , it acquires the odor am! ta8te of dripping, but 
it keeps longer undecon;tposed than butter. When fresh, it 
is a wholesome suostitute for real butter ; and if not brought 
into the market as butter, no one can reasonably take excep· 
tion to its sale. 

Butterine may be selpcted by the following characters : 
1. !til crumbly fracture. 
2. Its loss of color when kept melted for a short time at 

212° • •  
3 .  The behavior of its etheeral solution. 
4. Its action on polarized light. 

• I • • • 
Wheelerlte, a new Fossil ResIn. 

During the past season's field work of the explorations 
and surveys west of the 100th meridian, under the command 
of Lieutenant George M. Wheeler, to which expedition I 
wa l  attached as chemist, many interesting chemical facts 
were observed. Among these may be mentioned the occur 
rence of a new fossil reBin, whose name heads this article. 
Thi� resin , which is yellowi!h in color, was frt'qu'lntly 
found in the cretaceous lignite beds of northern New Mex 
ico, fill ing tbe fissurel! of the lignite, and even interstratified 
in thin layers w ith tbe same. More of this substance was 
eeen in the vicinity of Nacimiento than in any other locality. 
The strata of lignite, slate and clay , in the numerous sand· 
stone mesas of this region, are pllloinly to be seen in passing 
by. The behavior of this resin with reagents and the 
an"-lysi8 made proves this to be a new compound, heretofore 
undescribed. 

Ou treating the resin with alcohol, the principal portion is 
readily dissolved , while a small part remains insoluble. rhe 
hot alcoholic extract of the resin deposits, on cooling, a few 
yeilow floccul i. After the separation of the solution from 
the�e flocculi, there remains, after evaporation, a yellowish 
re�iu,  which is very brittle and becomes strongly electric on 
friction. This resin melts at 309° Fah. At a higher tem pera ' 
ture it emits an aromatic odor, burns with a smoky flame, 
and leaves a voluminous coal behind. 

It is soluble in ether, less so in bisulphide of carbon. It 
dissolves readily in concentIated sulphuric acid, producing a 
dark brown solution. From this solution water precipitates 
it. It forms a compound with potassa in aqueous solution, 
and is precipitated bV acids unchanged . Strong nitric acid 
readily oxidizes it, with the evolution of nitrous fumes. 

0 '106 grm. gave 0 '284 carbonic acid aud 0 ·076 water. 
0 ' 101 grm. gave 0 '270 carbonic acid and 0 '071 water. 

The data give the formula CsH60. 
Theory. 

Carbon, 73 '11 
Hydrogen, 7 '31 
Oxy gen, 19 58 

Experlmen t. 
1. 

73 07 
7 95 

II. 
72 '87 

7 '88 

The true molecule of the resin is probably 5-6 times larger 
than the above formula exprellses. Many fossil resins have 
been investigated ; but none identical with the above, so far 
as known, has been described. 

The rbtinic acid of Johnson, which he obtained by extract· 
ing the retinasphalt of Bovey with alcohol, is the only com­
bination that bears a resemblance to the Bub8tance under d is­
cUBsion. This has the formula C4oH4s06' is slightly solu­
ble in alcohol, readily eo in ether, and melts at 248° Fah. 

I have taken the libert.y of naming this new mineral after 
Lieutenant George M. Wheeler, Corps of Engineerll, U. S. 
Army. the honored and energetic leader of the expedition 
to wLich I am attached.-O. Loew. -American Journal of 
Science and Arts. 

. -. . . 
GILDING ON ZINC.-C. D. Braun dissolves sulphide of gold 

in sulphide of aILmonium, and deposits a layer of gold upon 
pieces of clean zinc plunged into it, the air being excillded as 
far aB posaible. 

Acoustics In Public Dulldln&"s. 

A. W. C. states the inability to hear distinctly in our 
pablic buildings is due to the architects, and that those gen ' 
tlemen should remember that an ounce of prevention is 
worth more than a tun of cure. .. Please advise any of your 
friends who contemplate building a church, ball, lecture 
room, or other public building, to observe the following rule, 
and they will find the principles thereof to be true : 

" Let the whole structure be held in entire subserviency to 
the auditorium. regardless of needless ornamentation, and 
let the clear inside lines thereof be as follows : Make or take 
the whole length as one sum in feet, make the whole width 
one half that sum, and the whole hight, to the center of the 
ceiling, one half of the latter sum." 

• • • • • 
IDterestlna- Lea-al DecIsIon. 

A St. Louie court, says The Trade B!l.reau, recently made 
the following decision as to how far an employer is answer­
able for inj uries reeeived by an employee in his servicli>. The 
court said : While an employer is an insurer of the safety 
of his employee, as far as the apparatus and machinery are 
concerned, and for injuries received when the employee is 
unconscious of the dblects in the apparatus, yet if the em­
ployee knows of the defects, and continues to work and 
incur the risk, he must take the consequence of his own 
negligence. This view is sustained by recent decisions of 
the.�up!eme Court, and by the General Term of the Circuit 
Court. In a case where a laborer was injured by the break­
ing of a worn otit rope, it was decided that he could not re­
cover, as he knew the condition of the rope, and continued 
to use it at his peril. 

• • • • • 
A MADEIRA correspondent of Nature writes concerning 

the damage caused to objects of natural history from cedar. 
wood cases. A naturalist in Madeira, to do his collection of 
the remarkable land shells of the island more honor, had 
made for them a case of this wood. Unobserved for a 
month, tbe shells were found drenched with the turpentiny 
resin exhaling from the wood. Shells covered with a rougb. 
epidermis seemed to have attracted the oil less. Craspedopo­
ma and the smooth fresh water shells had especially suf 
fered ; semi· fossils full of sand had escaped ; all othere, 
whether recent or semi-fossil , had suffered to such an extent 
tba.t the cardboard to which they were attached was in many 
cases soaked. This occurred, however, only when the af· 
fixed shells offered the needful point of attraction and con­
densation. 

_ ._ . -
DECISIONS 01' THE COUB.TS. 

United States Clreult Court.··-Dlstrlet of' Massaehu· 
seUs. 

PA.TENT BUBBER DENTAL PLATES.-THE GOODYEAR DENTAL VULOANITE 

(;OMPANY et al. VB. DANIEL H. SMITH. 
LIn eqnlty .-Before Shepley, Jndge.-Declded :IIay 8, 1874 . ]  

This Is tbe famous patent whlcb covers the monufacture of dental plates 
��o������, aI•t lha::grd�:��' tt��;8Pee:tnttri��;�n:\:l:;:::i�e:p�� ��:crt�,f�� ere who use I t .  Nearly all dentlets lind It necess.rv TO emp loy the rnbber pldotes, Bod the pa1 ent monopoly 1& constaerf'd buraen80me a.nd nnju8t. It wtll be seell that the Court agaln sustatne tbe patent, and tbi8 aeclslon will Btand. unless reversed on appeal to the Supreme Court of the Untted States . 
toTJ;h':.'"I.r.nJ'�,l;�,'i.'":lf':,t:�g:o!�:;.g,�I����t\':!���I';;'i.'"i,:S:��d tl'..�:.7: \�.; bill In equity In Ihls case Is 1I1ed against, the defpndant, alle:J'ng InfrInge-
������et��t�\�e�� ::�:n:er;���� ��orh� �:��:��ruY�a���: �6���nt:, ��; as!'-1gnee8 of the tllle 10 and to  the letters p"ten t ,  upon the 21st of March, 
1865. ThIs reIssued patent, In tbe opInion of Judge Shepley, ls for a new 
�lt��I:e����������U:�� �����t��fU�!d a1tl:rt:tg�nhtt!"� ������ ��:c�i1��t�: 
���r��:�f iln��;O�a:�� ��n� g�l��ro� Pb;¥g:Bd���:ttbe�u �:�r p��ge::.w I�r¥8 
��:C�{b���s�h�r:r�����· �; :!� ����:�e?ro e:h�hn:��0�fg�e��f"8!���:rce����:; 
��� rse������ f�e���\ ��:t�n�l ��I�a���ebKrtt:r����g:� .fl��cee;s�i l/:�tPt�� substi tutIon of tbe 01<1 material, vulcanlte, In place of tne gold and other materials wh1ch have been before used 1n the sa.me way; 1 t Is not, lls claimed by detendant. for a dental plate of hurd rnbber vulcanIzed In molos In the m_nner d .. crlbed In the patent ; but It Is for & set of artlllclal teeth as a new article Of manufacture, consisUng of a plate of hard rUbber or vulcan lte, wlth teeth, or teeth and gums, secured tbereto In the manner described In the patent, by Imoeddlng tbe teeth and pins In the vulcanlzable com· 
r;:��'t�ost:�! b����!li���r������:e����ht��� l��� ���ec�?riiig��o�sn�l1ts canlzed the teeth are IIrmly secu ed oy the pins Imbedded In tbe vUI.anlte, and there Is a tlgbt joint between the vulcan"e anQ Lhe teeth. Tbls mann­facture was a new manUfacture, new a8 to t.he thing made, new a8 to toe 
r:��1s1�:i �:t�fa'���g�!����f I�n:�e��o�e:rc:�:e ��g��'BB ��e��T�:I:.oJ� 
clt��:��e':fs�[: reta���:����:��en�{r!��t��I�gIf�::vf::nIf��0�a�!u:i4��:a� tton of the very brief and Imperlect deBcrlpdon of the Invention gIVen by CummIngs In hlB caveat Illea as early as Ma) 14, 1e52, that he fully appreci­ated rhe tact that the importance ot his invention conSisted not merely in the subatttution ot a material U rigid enough for the purposes of ma.�tlca­non, and pliable enough to ylf"ld a lltrie to tile mouth." tn place of the uhard, unyieldtl1g" mt-tals previously used, and not merely In the substitu­tion of a material light and Inexpen-.tve 1n place of the expensive and 
�e:.�� �:�m'!!:. ������b���I�or���oe���h�u:b:l::el� t::nag�I:!�ft;lb�'l..ce\i Into the gums, whl('h form one pIece WIth the plate . "  This 8tatement at that early period sutllcl ently sURgests tbat he tlllly appreciated tbe advan· 
���d·I�lt��ep�;::::·�s'i�I�:s�r"e �::M.:'a'!t:r�:�: a'i,�· p';,�V�:��s�ltl��'Wos,:: 
�g� �e����t�!bf�����Jeo��ta�o����:�'tg���:�::�rl�:�ft�:og�ate, and 

Upoa a caretnl review of althe eVidence In the record, I have uo heslta' tion In comlnj[ to tbe eoncluslon tha� the InventlO!l of Dr. Cummings was a new and useful mfllutactl1re. that nothIng ap�eara 1n evioence to show that he wa. not tbe original and ftrst Inventor of tbe thing ClaImed by him, 
}�:�!�i �:�B��MJ':et3��!�::!:!,I:: ,"W.:':e��g r��t�8ttent, and tbat lbe de· 

Decree lor Complainant for Injunction and account, 88 prayed for In the blU. 

NEW BOOKS AND PUBLICATIONS. 

TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. With an 
Introductory Chapter on the Course of 4nalysis. By 
Professor lieinrich Will, of Giessen, Germany. Edited 
by Charles F. Himes, Ph. D., Professor of N atural 
Science, Dickinson College, Carlisle, Pa. Price $1 .50. 
Philadelphia : Henry Carey Baird, 406 Walnut street. 

A concloe statement of the characteristic results of all the tests In ordi­
nary nse for the pnrpose of qnalltative analy.ls. which deserves, both on 
acconnt of Its authorohl p  and tile reputation of Its editor, a place In every 
Bclentillc library. It will be fonnd nBeful to stndent. as a manual, aB well 
as for constant reference by experts In the laboratory. 
AMERICAN NEWSPAPER DmECTORY, containing Aecurate 

Lists of all the N ewspapers and Periodicals published in 
the U nited States and 'l'erritories, and in the Dominion 
of Canada and British Colonies of North America. N ew 
York : George P. Rowell & Co., Publishers, 41 Park Row . 

The value of this elaborate vulume IB well known to tbe wbole news· 
poper press and the advertisers of the conntry ; and tbe new 18sne II tbe 
mOBt complete manual of the subject yet publlshed. It appearB tbat there 
are publlllhed In the United States 66' dally and 5,626 Beml-weekly, trl­
weekl1, and weekly journals ; maklnlr, �ogether with 1,517 menthly and 

[JUNE 20, 1 874. 
qnarterly publlcationB, 7,203 Issues open to advertisers . In I h e  BrI tish 
P08aesstons, there are 46 dal ly, 848 weekly, etc . ,  aDd 51 monthly, papers and 
magazln.s lssued, beIng a total for the English-speakIng portions of North 
America of 7,784. Most of thIs large numb .. are separately de;crlbed In 
dptaJl ; so that advertisers can dad, in the  pages of the D rectory, the fullest 
information a8 to the circulation, politics. etc., of the var10us claImants tor 
tbe title of " the best means of publicIty." 
IfHEORY �F ARCHES. By Professor W. Allan, formerly of 

W ashmgton and Lee University, Lexington, Va. No. 11 
of Science Series. Price 50 cents. N e w  York : D. Van 
Nostrand, 22 Murray and 27 Warren streets. 

These handbooks are uniformlY exceUeut and valuable .  
THE CONSTRUCTION OF MILL DAMS, comprising also the 

Building of Race and Reservo>ir Em ban k ments and 
Head Gates, the Measurement of Streams, etc. Illustra­
ted. Springfield, Ohio : James Leffel & Co., Authors 
and Publishers . 

ThIs tborougbly practical treatise will be atcepted as an autborlty by an 
persons nslng water power or occnplel ln coustructlng appal atus for that 
purpose. The au�horo have dealt with all the dttllcult circumstances amid 
wblch dams have to bo bUilt , and the Information, derIved from practical 
experience. has been gatbered from all parts of the country. Its complla. 
tion having taken more than three years. Messrs. Le1fel are the manufac­
tU' ers of the well knOwn Letlel turbIne. and are also edItors of the Leffel 
Mechanical Bews, a journal devoted to tbe 1I0ur mlll and water power 
Intere8ts. 

InveDnon8 Paten&ed In Enjp;land by Amerlcan8. 
(Compiled from the Commissioners of Patents' Jonrnal.) 

From May 8 to lIay 21, 187�, InclUSive. 
BAL1\: TII'.-S. Parmly et al. , New Orleans. La . 
BURNING PRTROL"UH.-O . Sweeney (of PhiladelphIa, Pa . ) ,  Llverpool,Eng 
BUTTONS, ETC . - R. H. Isbell, New Mllford, Conn .  
C"NTRIFUGAL MAOHIN" .-S. S .  Hepworth. New York city, e t  a.l. 
COOLING DRIN KS.-C. L. Ridgway, Boston , Mas • .  
DOG COLLA.R.-W. T. Mersereau, Orange, N .  J . 
ELECTROMAGNETIO ANNUNOJATOR,-L. Finger, Boston , Mass . 
FURNAC" .-J. M. Ayer. Chicago, Ill . 
G .. unc CABDS.-M. H. Cowell, Buftalo, N .  Y .  
IRONING MACHIN".-G. W. Cottingham. St .  Mary's, Texas . 
MAKING MAGN"SIA. HYDRAT".- C. H. PhillIp., New York city. 
PAP"R PULP Box.-S. Wheeler et al., A1bany, N. Y .  
PLANE.-J. F .  Baldwin, Boet08, Mass. 
PO"TABLIC FORG".-D. W.  C .  Baxter, Philadel phia, Pa . 
ROCK DRILL.-J. B. WarIng, New York city. 
ROTARY ENGINE .-A. C. Gallahue, Morrl�anla, N. Y. 
SEWING AND MAOHINE.-F. Curtis, BoStOD , Mus. 
SEWING MACHIN" FE"D.-D. M .  SmIth, Lynu. �lass. 
SHIP, B'lO.-J. T. Parlonr (Of BroGklyn, N. Y . ) ,  London, England. 
Sl'.EAM AND OTHER ENGINES.-W.  \Vallace, Brooklyn, N. Y.  
STEAM INJECTOR .-Tube Works Company. Boston, Mas!!. 
STOPPER FOB DRAWING LIQUIDS .-E . R.  Wilbur, New Y ork cIty. 
SUSPENDING CBoClt"RY IN KILNS.-B . Jackson, Gerldes, N. Y. 
TBLEGRAPH SIGNAL.-W. A. Camp (of Xew York cit}, ) ,  Lonnon, "England. 
TIOKET PUNcH.-Canceling Punch Company, Buffalo, N .  Y. 
TOBPRDO BOAT.-J. L. Lay, Buffalo, N. Y . 
Toy PIBTOt..-C. B. Stepnens, Plalnlleld, Conn . ,  et a/. 
WI"" lUnING AND MAOHIN".-H. O. Lothrop,. Milford, MaBs. 

Itttnt �mtritan and �ortigu �attuts. 
lmproved Car Conpli nj[. 

JObn E. Steven.on, Wilton , Iowa.-A b lock I. pIvoted to tbe upper part 
of the drawhead, from wblch pIvot It ls suspended and swIngs In the cavity . 
A sprb,g II attached to the pIvot of tbe blOCk, which serves to force the 
block downwar� . The pIn Is s .lpported on tbe sboulder of the olock, and 
the end of the llnk strikes the block and allows the pIn to drop. The mner 
surface of the lower part of th� drawhead is prOVided wttll BtOP�, wll tch 
receive tbe end of the hnk wbere It Is supported by the bl )ck when tbe  
cars differ in hlght .  The drawhead is s.) constrncted that the coupl in g  pm 
may be supported when In the npper par t  by Inclining It forward, the  pin 
mortise a.llowlng suffi.cient play for that purpobe, whlle the end rests on a 
shoulder. 

Improved Cotton Press. 
William B .  Hollowell, Nasllvllle, Tenn.-This I s  a powerfnl band press. 

adapted to be constructed and used on plantatlolis without very skilled 
labor. The essential features or thi8 Invention are a lever and windlass for 
forcing tbe follower down by a vertically movlDg tollower stcm. The ope· 
ration ts accompllshed by several movements of the lever, each one forclng 
It a certain distance, thus dividing the labor tLnd Increasing the rOwtr. so 
tbat the bales may be made as small and dense as by the ordInary power 
presses . 

I m proved Press. 
John Gramelspacher, Jasper, Indiana.-Thls lnventton conSists of a brake 

lever pivoted at the middle In the top of the fol1ower stem, ani having a 
fulcrum on each sIde of It on a rod workIng up and down throngh a guidIng 
and supporting beam. The rod also works tbrough a grIpIng pawl, whIch 
allows It to descend freely, but gripes and holds It agaInst rlBlng, so that 
tbe fulcrum of one side descends while the otber Is bold!ng the lever for 
pressing the follower down. Thl. causes the follower to be forced down 
quickly by the vlbratloDs of the levers . 

Improved I!!e .. lnlf Machine Table. 

Mlcltael W. Mnrpby, LouIsville. Ky.-Tbts lnventlon consIsts In support­
Ing the blnged portion of tbe table by a sectIon of tbe SUbj acent case. It 
Is believed to be cheaper than tbe ordInary foldlBg enclOSing top . 
Improved Composition for Cleaninlf and Poli8hlnlf lUetals. 

HOBea Burrill , Lynn, Mass.-Thls Is a composll ion for cleanlnl{ and pol· 
ishing knives, forke, and all articles tt  cutlery, a8 well a8 all o ther articles 
for which It may be adapted, 8s surgIcal Instrumentfl, arms, and mll1tary 
equipments. It cons18ts of emery, pulverized coal ashes, sawdust, and 
soap, molded Into cakes, whIch become hard by expOBnre . 

Improved Door Alarm, 
AbrabamNevllng,G1en Hope,Pa.-ThIB Is an Improved door alarm, wblch 

In addition to strIking a bell when tbe door Is opened, as an ordInary or day 
alarm, may be set to Bound a continuous alarm when the door 18 opened , 
and thns serve as .. nIght alarm. 

Improved Hay Knife. 

Harrison R. Brown, Rocbelle, UI.-Thls Invention Is a bay knIfe bavlng a 
trlangnlar blade with smooth cutting edges. standIng at an angle to the 
bandle, and havIng al reversl�le stirrup attached by means of a tube sur 
ronndlng tbe handle . 

Improved Sallh Balance. 

William D. Goodnow. Rutland, Vt .-Thls Invention consl,ts in a case 
let Into the ton bar of the lower sash , IInsh with Its surface, and provided 
with a pIvoted bar, Inclined block, and knoh, whereby the cord tbat enters 
the weight grooves may be cramped, so as to connect and balance the 
sasheB. 

Improved Cattle Poke. 
Warren L. Battle, of Geneva. Ga.-ThIs cattle poke consIsts of a wood or 

metal bow , lIttlng and secured cl9se to the bead by a face and no.e strap 
aronnd the ncck of the animal . The lower ends of tbe bow are connectf d 
together by a couple of pins, from the lower of which bangs a long cUI,-ed 
rod of wood, whOBe upper end rises above and behInd tbe 'Ipper pin. ThIs 
canses the lower end, which Is curved forward to some extent ,  to project 
stili farthor forward, 10 as to catcb In tbe fence when the animal tries to 
jump. The pivot allowl the rod to lie on the ground while tbe anIma 
feeds, and said rod rlBes hlgb enough above the ground when tbe animal 
holdB hlB bead np to clear It, SO that he can walk about freely. 
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Improved H a u d  Coru Planter. 

James RIebe, Cedar Lake. In d.-A box Is divIded Into two small com­
p utments, and a g�ed baR' 1 �  m fL d e  long so as to come up under the arms 
of the op erator. The lower en d of the bag 18 attached to a short tube, 
wblcb Is s"cured I n  the upper part of tbe Inner compartment of the box. 
From thIs poInt the corn pas .. s Into a cavi ty In a slidIn g bar, whlcb lIts 
Into and slides u p  and down In the onter compartment of  tbe box. A 
A brush acts as a cut·oft to preve n t  aoy more corn than enough to fill the 
cavity In  Bald droppIng sllde from being carrIed out by saId slide In Its 
down ward movem e n t .  The sIze of the droppIng cavity o f  the slide Is ad­
justed according to the amount of seed requIre d for a hill by a plate, the 
npper p ut of whIch extends up alonl/; the Inner side of the slide.  The 
lower part o f  the plate I.  ben t t wIce at righ t augles, sO as to pass through 
the cavity of the Slide,  and extends down along tbe onter .Ide of the lower 
end of the "aId slide.  The plate Is secured In place, when adj usted, by a 
clampIng screw. To the dropping slide Is pIvoted a rod, to whlcb 18 at· 
tacbed a block of such a size that when tbe droppIng slide Is pnshed down· 
ward tbe block will push back a spring and allow the corn to drop Into the 
gro u n d .  

I m pl'oved Liftlug Jack. 
Charles D. Ayls worth, Allon, N. Y .-In operatIng wIth the jack, the lever 

rests upon the � roun d ,  and Its long end Is  lifted. The Jack Is raIsed In 
alslng the axle of the wagon, the fulcrom being tbe fioor or surface of 

the ground. When tlte lever Is  turned np, tbe weight Is dIrectly over the 
lower end of the lever, and the la tter, with the jack, Is maIntaIned In an 
uprIght po.ltl on.  In brInging the lever to thi s pooltlon, lts short end an d 
a bar act as the members of a toggl� j Oint, and with con�tantly IncreafJing 
power, until the bearing poInts are I n  line with eacb other. 

IDlproved Fol l ower for B r i n e  B arrels. 
George Enoch Webner, HInckley, O . -The obj ect o f  tbl o Invention Is to 

construct ,  for the purpose of h oldtng meat,  fiSh , vege tables. and other 
articles un der brI n e ,  a follo wer wbleb may be readily and securely adjusted 
I n  hIgher or lower posItion I n  the barrel.  The Invention con.lsts of a 
follower which Is attachcd to the sIde of t h e  barrel by slo tted arms with 
spIke ends, whIch arm. are guided by suItable pins an d carried forward 
and back loy being p l v o t e <l  with their In sIde end. to  a conar applied to 
snd turncd by a c e n t ral shaft of t b e  follo w e r .  

Improved Step Ladder. 
Charles F. Barnard, New York cl ty.-The sIde boards of the step ladder 

are conn ected w i t h  each other by steps ,wh tch are hing�d to one slde,so that 
the p ivots of the saI d hinges may be a little below the under surface of 
the step.. The ot"er ends of the steps are hInged to the other side. The 
arrangement Is such that all the screws that hold the hinges enter acrO BS 
the gralu of tb e wood, and thus take a firm er bold. The legs are pIvoted, 
n eRr thetr upper P-ll �S, t o  the outer sides of the stHeR, and are made of such 
a l e n gtb as to hold

-the ladder In proper posItion wIl en extended. Their 
lower ends may be s pread a p art to  brace the ladder when extended .  To 
the leg. are pIvoted bars , whIch are made wltb a bend near saId lower 
ends, and which are slotted longitudInally to receIve a screw att ached to  
the s I des ,  t h e  s aid  B lo t.  beIng made so narro w that  tbe head. of the saId 
scre ws cannot pass through . In the bar�, at the upper edge of  the for· 
ward eods of thetr 810ts, Is  formed a notch to recetve the screws , and thus 
lock the legs In pl ace when extended. To the legs are pIvoted braces. 
which, when the ladder Is  extended, cross each other, and their l o w e r  
e n d s  a r e  secured t o  the legs by pIvoted catches, the h e a d s  of whlcb p.ss 
through slf.lts I n  the plate s,  "Bud. when turne d  one qoarter around. securely 
lock saId braces and leg. together. These catches are so formed tbat Ihe y 
may be conventently turned to fssten and unfasten tbe braces. To the 
tnner surface of one of the sides,  j us t  below one of the steps, is attached 
• plal e ,  which Is  beut a t  rIght angles,  so as to  lie along the under sIde of 
saId step,  and tts  end edge is notched t o  receive a Bcrew, so that It may be 
secured by a hand n u t .  By tbld conslructlon, the sides and steps ot tbe 
step ladder will be held rIgIdly In  place when said ladder Is extended. 

Im proved Car Coupllnll. 
John Steven s,  Xew York cit V, and George J. Cave, EUzabetb, N. J.  

assignors to George J.  C il. ve.-Two convex grooved ja\f8 receive a link .' 
Saf d j �W8 nre connpcted, 'l.t the tnner end,  to a crose bar of a rod which 
sl i des forward and b9.Ck and I ; BS a lon g coned spri ng on It to throw the 
jaws forward, and allow t hem to be pushed back ont of tbe way or  the 
drawhead of tbe car to be coupled o n .  SaId rod aloo has a sbort strong 
coiled sprln!\" on It  t o  eaBe the shock on the drawhead when the cars cou· 
pIe. The dra whead Is arranged t o  go back a little when the cors meet.  
The spring la tch for engagIng the l i n k  by Its hook Is curved at the fronl,  so 
that the l i n k  wllJ force It up, pass under It,  and coup l e  automatIcally whpn 
the cars meet.  Over the front end of the latch 1s a lever, to raise it up for 
uncoupling.  To this lever a spring catch Is provided, which Is l hrown back 
by the lever when prt'Bsed down agatnst It, and springs forward after the 
lever h . s  p o.sed, a n d  locks I t  to  lock the  coupling latcb . It leaves the 
latc" unlOCked f n  case I t  t s  wanted to allow the cars to uncouple I f  one Is  
thro wn off the track. The j aws are curved out ward cODstderably near the 
outer enos,  1 0  receIve the link from eIther olde of the center, as It will be 
presented when the cars are o n  8 curved track . 

I m proved r8ingl as8 in tbe Liquid Form . 
Isaac Stanwood, Gloucester, Ma'B.-In preporlng thIB liquId Islnglas. 

the Bounds are steeped i!l the UIImal we.y, but thE\- scum, I nstead ot bein g 
taken olf, Is stirred I n .  T h e  1, lnglass Is then carefully stratned through 
s ieves and cloths . The effect of the scum upon the islngJa.ss, when treated 
In this  waY, 1B  to make It more lImoer than wben It Is skImmed olf In the 
old way. In soak ing the oounds, wasblng .oda Is added to eacb barrel of 
the cold water In whIch they are .oaked, which removes the oil and gIves 
the Islnala.s a better color and quality. The soda solution, after standIng 
several hours, ts poured oft and thrown away ; the soundE. are then steeped 
In new clear water, after whIch tbe liquId Ia straIned, has a small Qnantlty 
of alcohol added to It ,  and Is poured, while still hot, Into tIn cans, whIch 
are then sealed aIrtigh t .  

I mproved Dumpinll Car. 
John E. BemIs, Cblc.go, I1I.-Thls Invention cpnslsts of a movable plat· 

fOl'm , which f s  supported and firmly attached to trucks in luch a manner 
that by turalng a longltndlnal  rod with spiral shoulders the connection ot 
plat form and t rncks ls sepsrated, and slidIng cog wheel segments Ihr own 
Into gedr with pInion driven In co 1Dectlon with the truck axles. The mo· 
tlon of the trucks In either dIrection carrlps th e platform sIdewise till It 
tips by the we ight of the load thereon for nnloadlng, being carrIed beck 
Over the truCKS by movIng them I n  opposIte dIrections,  and locked auto· 
m.tlcaUy tbere on by s"ltable meclIanlsm, whIch releases the sliding seg 
ments an<l bolts. 

I m proved Steam Radiator. 
Charles B .  SmIth , Westfield,  Ma.s . ,  assignor to the Novelty Steam Heat-

1ng Company, Bame plsce .-The radiators are made In sections, each sec­
tIon consl,tlng o f  two Ilorlzontal tubes connected at theIr ends by two 
short tubes. Upon the upper end of the outer sIde of the end tnbe ot eacb 
lower sectl on Is formed & rabbet, lnto whlch fits a lug formed upon the 
lower end of tbe outer slOe of the end tube of each npper sectton ; so that 
when the satd upper section has been screwed down upon a nipple, the free 
ends o t  satd sections luay be secured to each other by a Bcrew passing 
through the Ing of the upper section, and screwIng Into the tube of the 
l ower sectio n .  

Improved H a n d  Power Ci rcular Saw. 
Ole T. Gronner, BaltImore, Md.-ThIs I nvention consIsts In combInIng 

the parts of a hand p ower ctrcular sa.w frame so that the same Is rendered 
readily portable, can be qUiCkly throw n  Into workIng condition, and re­
quires but l i ttle actuating force . 

lmproved Mortislnll Machine. 
Harbert K. ForbIs, Danvi l l e ,  Ky . ,  assIgnor to hImself and John W.  Proc· 

tor, s.me place . -The mortisIng tool mandrel Is fitted In bearIngs on a bar 
pIvoted on the slide and pivoted near Ibe other end by a slotted hole. The bar 
is p1voted at the rear on a stUd,  so as to have an endw1se movement, to ac­
commodate th. movements at the other ead on the Slide , whIch works In 
a stralgbt way parallel to  the edge of the work, and thUB caus.s tbe tool 10 
cut t he mortise tbe same depth tbrongbout Its length. The work table 
frame Is pIvo ted to the tool frame, and arc·slotted, to be held to the latter 
at dllferent poInts by a �Iamp screw. 

Improved Cuululr Pller •• 
Van Allen Pngeley, New York clty.-Thl. Invention conslste In an Im­

proved cutting pliers formed of t wo parts or handles, havIng enlarge· 
ments formed upon them at the bases of theIr jaws . A clrculor recess and 
a slot are made In the enlargement o f  the one part, and a cylindrIcal pro· 
lectlon and a slot In the enlargement of the other part, and the parts are 
kept In phce upon each o ther by a guard bar or plate. 

Improved Nut Lock. 
Loftus Sykes and JOBeph Sykes, Phlladelphla, Pa.-Thls lnventlon relates 

to Improved means for preventing the nats of bolts from tnrnlng olf by 
means of j ar or concnsslon, more especIally desIgned for lIsh plates at rail 
JoInts. When the nut I. screwed down, the blocks are tightly compressed 
between tbe ends ot strIps ot rub�r, one end of the block. being In the 
V shaped grooves of the nut. The other ends are held by ratchet teeth , 
whIch elfectually prevent a b.ckward movpment of th e nut ; and a rIb on 
the washer beIng fast In a groove of the lIsh plate, the c onnection Is ren­
dered permanent and safe. 

Improved Cutter Bar Macblue for Harve8ter •• 
WillIam M. and George H .  Howe, LansIng, Minn .-This Invention con· 

slsts ln provtdlng a harvester wheel wIth studs and spoke. arranged al ter· 
nately, and enterIng near opposite edges of the rim, and combInIng there­
with a bar and oppositely Inclined plat e .  

Improved Tobacco B a lr  Attacbment. 
James WrIght Chambers, Baltimore, Md.-This Invention consists In a 

tobacco bag attachment formed of a metallic caoe haVIng centrally aper· 
tured cIrcular bottom with npper and lower outwardly o bllqued lIange, to 
receIve an elastic stopper and allow the edge ot bag to be conveniently 
tied. 

Improved Hydrant. 
Joseph V. Miskelly, Baltlmore, Md.-ThIs Invention consIsts In combln· 

Ing tbe parts of a hydrant, so that not only Is all draInage water excluded, 
�t t¥ workIng elements are easily and convenlen lly reached fo.examtna 
tlon or repaIr. 

Improved (Jutter Head ° for Moldlnll8. 
WillIam SmIth, BaltImore, Md.-This Invention relates to moldIng cut­

ters for brInging plano legs or otber woodwork Into some <lefinlte shape, 
Tbe Invention consIsts In combInIng, with the cutter shanks, the faces, and 
the lIanges of stock, a series of plates Rnd bolts for fastening the moldi ng 
cntters to  theIr stock s .  

Improved Lard Lamp. 
, Cbarles A .  Gabe, Sr., and Charles A. Gabe, J r . ,  Boonsboro , Md.-ThIs In· 
ventlon relates to that class ot lamps whlcb are adapted to tbe burnIng of  
lard, and consIsts In a new and Improved arrangement by means of which 
the lard Is better reduced to a condItion to be allected by capillary attrac· 
tlon and the manipulation of tlle wick facilitated. 

Proce88 of Maklnlr Calenderinll Rollers from Paper Pulp. 
John O'Neil, West New BrIghton, N. Y. -Tbs lls a novel method of manu 

facturlng calenderIng rolls of paper pulp and other stock, whoreby tbe 
operatIon of formIng the roller Is expedited, and a more pertect artIcle Is 
produced. The Invention consists In moldIng the mas. around a heated 
core and slmnltaneously applyIng external pressure to the same. 

Improved Apparatus for Eva poratinll and Coolinlr Liquids. 
ArchIbald Rogers, Hyde Park, N.  Y.-Thls Is an Improved device for 

evaporating liqUids, so constructed as to brIng a very large heated surface 
In cont act with the liquid to be evaporated, and whIch may be used wltb 
equal facility as a c ) oler for COOling liqu i ds .  The steam Is Introduced 
through a hollow hu b, and passeo tbrough large pIpes and ont of smaller 
tubes radIally attached to them. It thus en ters a large drum, whence It 
escapes through a hollow hub. The water ot condensation, as It forms, 
fiows out of tbe pIpes Into the drum, where It Is receIved upon a spout, and 
fiows out tbrough the bnt>. By shuttIng olf the steam and forcIng cold aIr 
or water through the devlce, lt may be used a. a cooler. 

Improved Sawluir Macbine. 
Wlnlleld S .  Gerrlsh, Hersey, Mich.-The obj ect of th1 s lnventlon Is to fur­

nlsb a cros.cut s .. wlng machIne whIch mav be worked by one man wIth 
gre.t rapid ity,  s.ylng time and hand. tb ereby. The Invention consIsts of 
a crOf 8cut saw which move's in a suitable st1rrup, an\! connects by two 
curved plates wI th the rear of  a carriage sli dIng on the supporting frame . 
A wbeel with curved eams or wIngs Is rotat ed by a hand crank, and acts on 
elastic roJlers or the 8l1dln!\" carrIage , producIng thereby the rapId reclpro· 
catlng motion of the slidIng carrhge and saw. 

Improved Mea8uriull Can. 
Marshall M .  Barney and S .  L. Dal ly, Leon, Iowa .-Llquld Is admitted 

from the cask to one of the chambers of the measure while beIng dis 
c)Jargerl. from the other, by means of valves 80 arranged a8 to open the 
Inlet orifice and close the dIscharge orlftce simultaneously, and vice versa . 
The vent openln.Rs are closed an::) opened, as required, by a ftoat which rises 
and falls wIth the liquId In eltber chamber. 

Improved Macblne for Bendlnlr Wood. 
Barnabas A .  Higgins, New Portland, Me.-Thls Is an Improved machine 

for forming the tops of  shovel and fork b andIes, etc . •  whIch forms the 
top. rapi dly, and at the same time so gen tly as not to break or split the 
bandle. and will hold said lOpS In perfect shape until seasoned. The WOOd, 
being prevIously steamed, ls by suitable mechanIsm forced Into forms . 

Improved Still for Refininlr 011 8 .  
Cornellns J.  CronIn,  Rouseville, Pa.-Thls Is an Improved stlll , ln whIch 

the process of evapo latlng and dl.tllling of crude 011 or petroleum may be 
carried on wIth a con sIderable savin g of fuel, and with greater rapi dIty, 
and also the formatIon of sedIment on the bottom ot the still be elfectnally 
pre. ented. The cleanIng ot the still Is greatly facllltated, and not requIred 
as frequently as In the common stills In use. Tbe still Is provIded wIth end 
chambers extending below the bottom of the stil i ,  Into which the sedl· 
ments are carned by a lateral traveling pIece with adjustable scrapers 
movlnlr along a longItudInal golde screw turned by reCiprocating gear .  

Improved Carrlalre Curtain K.ob. 
Aaron T. RIce, It.avllle, N.  J . -Thls Invention relates to tbe construc­

tton of carriage curtain knobs, and consists in a cross piece and spiral 
spring, and grooved button on the shank. When It Is desired to turn tbe 
button, it  is forced on the spring by pressure, and over a shoulder, which 
dIsengages grooves on the bntton from a cro.s piece, and allows It to be 
turned In either direction. When released, tbe .prlng raacts and throws 
tbe button outward : and when It Is turned for fastenIng the curtaI n ,  the 
groove engages wIth a cross, and the button Is securdy beld In position. 
When It Is turned for unfastenIng, ar gIven a qnarter of a revolution, ano­
ther groove engages with the crols piece, and the bntton Is held In that 
position. 

Improved Wa8blnll Macblne. 
Thomas Stumm, Ada, O.-By suItable construction , by slidIng a rnbblng 

board up or flown, a presser board will be adjusted to leave m Jre or le8s 
space between It and the dasher boar d, as the quantity of clothes to be 
washed may requIre. The clothes rest npon a curved perforated board 
while beIng operated upon, whIch slides back and fortll beneath the saId 
clothes as tbe frame Is oscillated upon Its sllaft. In usIng the machine, the 
frame and Its at:"chments are l �wered Into the suds box, and the clothes 
are placed In tbe space between the presser board and the dasher board, 
and the frame Is oscillated, al ternately pres.lng the suds from the clothes 
and allowIng them to be agaIn satnrated. When the clothes have been 
sumcl.ntly waobed, the frame and Its attachments are raIsed ont of tbe 
suds and tbe water Is pressed out of thcm . Suitable mechanIsm then fnr· 
nlshes a powerfnl leverage for pressing the water out of the clothes, and 
enables It to be done so thoroughly that said clothes may be hnng upon the 
line dIrectly from the machine . 

Improved Combined Steck Feed Boiler and Tronllb. 
Henry H.  Smith, Smltbborough, lll.-A trough Is attached to each side of 

the boiler. These trooghs communicate wIth the boiler by means of aper· 
tures, whIch are closed by valves. The apertures are long slotl at the bot· 
tom of the trongh., so arranged that the cooked meal or food, whIch Is In 
a seml-fiuld state,may lIow from tbe boiler Into the trougbs, and thus come 
withIn reach of the stock. 
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Improved WaBbinlr Macbine. 

James KIng, Suckasunny, N. J.-The tub of the m achIne Is made wi th a 
lIat bottom, vertIcal ends, and rear sIde and Inclined forward side . The 
b .... ater, which, when swung forward, raises the clot h es from the bo t tom of 
the box, l s  rectangular. A corrugated angle block Is fitted I nto the angle at 
the bottom of th. lncllned forward sIde of the box, a n d  agaInst It the lower 
horIZontal bar of the beater , tnkes when swnng forward. The ruboer 
board 18 corrugated, and upon the lower parts of the e n d  edges are formed 
pivots whIch enter grooves In the box. so that the said rubbing board can 
be removed and Inserted at will. Wben washIng, tbe corruga t e d  board I. 
tnrned back, and Is secured In place by a button. Tbe corragated b oard 
and the beater, when swung forward, form a triangular space, luto which 
th e clothes are compressed by the forward movemput of the beater, to fall 
back Into the water, and be agaIn saturated as the beater moves back . The 
beater may be operated from eltber sIde of the mact.lne . 

Improved Wroullbt Iron Gratiull. 
DanIel D .  Boyce,  New York clty.-Tbls Is an Improved grating to cover 

openIngs In the sIdewalk In front of stores and other places where they 
will be walked upon, whIch sball be so 'constructed as to prevent people 
from ollpplng npon tbem. Tbe Invention ConsIsts In an Improved wrought 
Iron Ilratlng, havIng the upper edges of Its bars roughened by llavlng pro 
jectlons and depressIons formed upon th em . 

Impl'oved Temporary Binder. 
Charles W. Baird, Rye , N. Y.-Thls consIsts of two tlanged strlps-one on 

each sIde of the papers or pampbl.ts filed, or on the covers when the p a ­
pers or pamphlets are boun d-and two or more metallic fastenIng stnps 
or wIres. The fianges of tbese strIps turn over en and hold the back. The 
broad portion of the aagle strips rest. on tbe papers when the fil� I s  beIng 
nlled.  The papers as well as the strIps are perfora ted to allow the fasten· 
Ings to pass through, when the ends are bent down to keep the angle strIp' 
securely fastened to the papers or covers. 

Improved C burn Cover. 
DavId M. Pease, Concord, Ohlo.-Tbls churn cover Is locked ou Its 8eat 

by means of a set screw or spring, and I s  provIded wlth a fiarlng cup to reo 
celve a dasher rod. It prevents spatterIng of the cream . 

Improyed Skirt Protector. 
Rlcbard H .  Gardner.  Troy, N. Y.-I1ubber cloth, leather, or other matenal 

Is  attached 80 as to Inclose the extreme edge of the skirt, snd envelopes a 
cord, whIch gIves a broad bearIng  surface and adds to the durabil ity of tbe 
devIce.  Tile upper edge of the protector Is stitched to the skllt or skIrt 
lining. 

Improved Manufacture of Jewelry. 
Charle� A. Gam well, Providence, R. I.t  assignor to American Enamc 

Company, same plaoe.-Thls Invention consIsts In produolng the body of 
the jewe lry of wood,  clay,  horn,papier mache, or other cheap plastic mate 
rial, aDd preparI n g  the outer surface of the same by sizing. and varnIshing 
In bronze, gold, silver, antl1net or other colors, or producing by the use of 
emery, fine Rand, or other material, and 8 second sizing, a frosted gold, An 
ver, or other colored surface and finished appeft.rance of the goods . Varte d 
and neat elfects ar. thus obtaIned by very simple means , especlaIly as, by 
painting aDa varnishing the bronzed or other surfaces 1n anllJne and other 
colors, any desIred shade may be produced. 

Improved 8blrt� B08om. 
Jonathan Ramsey, Jr., MIddletown, Conn. ,  a.olgnor to hImsel f and MId. 

dleto wn Shirt Company, samc place.- Thl s ls an I mproved shirt besom for 
shirts o penIng at the back, which Is made of one contfnu..Jus piece,  an d 
folded into regular plaits, so as to produce a neat outgfde appearance,  re �  
ta i n  i ts  stUfneS8 , and sa v e  material there Oy. T h e  idventlon consists of a 
shIrt bosom folded of one pIece, with sIde p laIts and re-enforced mi d dl e  
plaIts overlapping narrower plaIts at tbe n n d e r  .Ide , and secu re d  to tt e 
sblrt by the st ltcblng that defines the mIddle plait, and at each side of t h e  
bosom. 

Improved SbinKle Macbine. 
Spencer B.  Peugb, Salem, Ind.-The shIngle blocks are cut froUl the log 

In the sIze of the shIngles requIred , firmly attached to a block fastening 
frame, and fed, by the motion of the carriage, to the saw. Each trip of the 
c arrIage cuts olf a shi ngle from each block. The fnclln atlon of tbe block 
is then changed for the next trtp by a lever, so that flhtogles wHh a1r er� 
natlng butt and poInt ends are cut from tbe blocks. T il e  regular size 01  the 
shingles Is  then produced from the s.ct lons so cut by rIppIng them t o  
proper wIdth by a smalIer saw . 

Improved Exten810u Table Slide. 
Wilhelm Val enti: "  C ullelle POint, N .  L-T h e  ntIs are provided with 

small rectangular recesses along the edges, and to  the mtddle of each rall 
are screwed m e tallic b!l.uds in such a maDner that the o u ter edges of the 
same project over the recesses, whtle the space between their Inner edges 
forms a gro o \pe.  The connection of the raUs Is  produced by one or more  
L- lhaped guId e  p l a t e s ,  whIch a re  screwed to both sIdes of the ralls,  run 
nlng wltb tbelr prOjectIng parts along the baad, and servI ng also as stops 
for t b e  raUs when extendIng the table. The guIde plates form also the 
beartngs for small rollers, whlch run, wi th their conical ends, 1 n  stmtlar 
rece8Bes of plates. 

Improved BU8b for lUlU Splu dles. 
Edward. D �eds, Brfghton. Iowa .-The bush I s  ma.de with recesses, tn 

which are fitted the bex.ng pIeces, tbe faces of whIch bear against the 
spIndle and support I t .  On each of the sIdes ot tbese pIeces IS a rib, formlug 
the bearing points of t he sld.s, whlcb come In contact wltb tbe sIdes ot 
the recesses In tbe bush. A wedge-s h . ped pIece Is placed In the baCK of 
tbe recess, In  rear of eacb of the box pIeces . Bet .crews pas. through the 
upper ends of these pieces, by turning which screws the boxes are forced 
up to the spIndle, wblle at tbe same time they readily adj ust rhemselves to 
the spIndle.  By thlo arrangement, the boxIng Is adjusted to the spIndle. 
beaTing In  an accurate manner, while any looseness caused from friction 
and wear 10 easily taken np by turning the set screws . 

Improved Macblne tor Maklull' Metallic Sboe Sbouks. 
John Hyslop, Jr., AOlngton, assIgnor to himself and Otis M. Holbrook 

Franklin , Mass.-Thls f nvent1..>n consists o f  8 muvable die for cutting the 
shank olf the metal strIp and shapIng the edges, contrived al80 In suitable 
form on tbe bottom end to form one of the dIes for productng the mIddle 
oend, and also the reverse bend, and combined with a sta.tionary couotE-ra 
part die. The cutting, shapIng, and bendIng may thns all be accomplished 
at one operation, conSiderably slmpllfylnjl and cheapening the ma0h lne  
a n d  facilitating tb e  work. There Is also a peculiar arrangement of  dis· 
chargers I n  connection wIth the cutting dIes for throwIng olf the waste 
pieces. The inventi on  also c o nsists of a novel arr&ngemeat of dtschargerR 
In combluatlon wltb tbe statIonary bending dIe ,  for throwIng the com· 
pleted shanks olf from It.  

Improved DI.b Wasber. 
J ohn M. McKesson, LIncoln, Neb.-A lever Is connected to a rod by & 

block havIng 8 hole througb whIch the rod passes, and a slotLed key wrench 
and lockIng spnng, tbe slot of the key wrencb beIng somewhat narrower 
tban the rod ,  the rod bei ng notched In the Sides to allow the key wrench 
to slide on It, and the sprIng havIng a notch whIch engages the rod when 
tbe wrencb Is Slipped on and hold. the wrench from Slipping of!. The key 
wrench holds the rod so that the lever will lift a basket and let It fall ; and 
It al80 serves for turning the basket forward and backward , at the same 
time the lever Is worked, to Incre ase the action of  the water. When the 
dIshes bave been sumclenUy washed. the cover and lever are taken olf and 
tbe key wrench Is agaIn appl,ed, and Is nsed for a handle for l Iftlug the bas · 
ke t out of the washIng vjl8sel.  

Improved Bugay Top. 

Jolnvllle F .  Fowier, Carrollton, Oblo.-Thls top folds neatly and e"o l ly  
together, and carnes tbe back Into such sbape between the stays that It Is  
not exposed to t b e  dnst  and we .. by hangIng over the body of the carrIage . 
The Invention consists of t.wo bow sections or framee', which are ptvoted 
to the main supporllng stays, and folded to ward the same. HorIzontal 
Jointed stays stllfen  tnem In u prlgbt position, while Inclined sIde stay., 
pIvoted to the maIn stays,  and gearing, oy mutilated end pi nIons, with tbe 
rear top stays,  sImilarly pivoted thereto, carry the top up or down on 
raIsIng or lowerIng the main stays for Instant adjustment, and support the 
same strongly and lIrmly thereon. 
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:I'TIe ClW.r(le for 11l8ef11on under "'II 1Ieaa til 81 a lAM. 

40 Gall. Ag'l Boiler $10. Best Steam House 
Furuace ,150, up. Circulars. H . G .Bulkley, Uleveland,O . 

For Sale or Exchan�e-A first class Gear 
Cotter with Brown & Sharpe s Index plate. Also a Bolt 
Cutter ; will cot bolts to ,, 10.  Wanted In .xchaoge, 
CraoK Planers. George Barnes & Co . ,  Syracuse. N .Y. 

Makers Woodenware Machinery, send cir­
culars to P. O . ,  Lock Box 6SO, New Orleans. 

Patent Right for Sale-A valuable improve­
meot on C b eck Looms . Victor Jaggl, P. O., Holyo!::e, Ms. 

An Experienced Eng-ineer and Draftsman. 
speulDg French and Spanl.-li. oll'ers himself as travehng 
Agent In  the Spanish American States, wllere he bas had 
large experience. for a house dealing In Machlncry and 
Englneel 's Supp lies. The best of reference and guaran­
tlea given . Addre .. B. H. Rogors. :/8Il Seventh St .. N. Y .  

A First Class Tool-Aiken's Brad Awls, 
Tools. Saw Sets and Pocket Wrencb . manufactured by 
F. H .  Alkcn. FrankllD .  N. H .  
Models made to order. H.B.Morris,Ithaca,N.Y. 

For Sale Cheap-One 20 H.P. and three 8 
Ror.e Power N e w  1<'lrebox Bollen. by Frick & Co . •  
Waynesboro, Po.. 

Wanted-To trade Gold Watch for Foot 
Power Latlle. S, J .• 89 Madl.on st . •  N e w  Y ork. 

For accurate working. d rawings of machi­
nery, ( 0  orde·, or new mechantc&1 tdeM8 properly carried 
out. apply to R.  Tbomp.on. Brldjliepol t. Con n .  

Wanted-To purchase a Patent Right on 
.ome Ught machine or Implement. Partles b avlng a 
good P .tent for aale Will addreaa J. A .  Pollock. Hunt­
ingdun. 1'8 . 

Linseed Oil Pr-,sses and Machinery for 
Sale . Perfect order. Very cheap. Wllght &; La wther. 
Chicago. III . 

G. Schilling, Lawrence . Kansas, wishes to 
purchase 8 good macb1ne press for makmg do wer pots.  

Mag-ic Lanterns lOr Public .l!:xnibitions. 
Prollt.Iile RU'lne ••• reljulrlng ,mall capita l .  Cataloguea 
free . Mc Alll.ter. 49 Nas.au St .• New York. 

For Sale - S tQ,te and County · Rkhts of a 
Dough Kneader ana Cutter." patented April 21 , 1874 . 

Address FraDk MockU. Galve.ton. Tcxa • .  
Wanted-A job of  manufacturing-, by a 

party who ha. Power. H ud and Soft Wooa Timber. 
Addres8 W. 8 .• La Grange. Lorain County. Ohi o .  

Nickel Plating--Pure Salts and Anodes of 
a l l  S i z  •• OD hand ; PoUoolnll Powder. also f o r  sal� by 
L. & J. W. Feucht wan ger. l80 Fulton St •• New YOl k.  

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey. �'arrell & Co .• Plttoburgh. P". 

Forges-(Fan Blast),.Portable and Station­
ary. Keysto!!e Portable Forge Co .• Phllaolelphla,  Pa. 

Silicates of Soda, Soluble or Water Glass 
manuf&ctured by us In all quanttties for Paint.  Artifi­
cial Stone. Cement •. and Soap. L. & J. W. Feuchtwan­
ger, lSO Fulton S t . , New York. 

Boilers and Engines, Second Hand. Egbert 
P. Wat.oD. 12 Clift St .. New York. 

Mills & Machinery for m'f'g- Flour, Paint, 
Prlntl!lg 10 k,Druga.&c. ;r obn Ros., Wlll1amsburgh.N. r. 

L. & J. W. Feuchtwanger, Chemists & Drug 
and Minerai Importers. 180 FultoD S t  .• N. Y .• maD ufac­
turer. of Silicate. of Soda and Potash. Soluble Glas8, 
etc. ; Hydrolluorlc Acid for Etcblng on Gla •• ; NIckel 
Salt. and Auode. for Plating. 

For the very best Babbitt Metals, send to 
Conard & �lurraYt Iron and BrasB Founders, 80th and 
Chestnut Sts . •  Phlladelpbla. Pa. CIrculars frae. 

To Inventors-A manufacturiDg company, 
with the be.t facll'tleo for Introducing. will take the 
excloolve control of some small articl e (either In wood 
or Iror ) to manufacture and sel1 on Royalty. None but 
lIrst class lnventlona will be cenaldered . Addre.s Lock 
Box Iii. Providence. R. I. 

Taft's Portable Baths. Address Portable 
Bath Co . ,  156 South Street. New York city. 

Iron Planers, Lathes, Drills, and other Tools, 
new and .econd haDd. TuUy & Wi lde. 20 Platt St . • N .Y. 

Amateur Astronomers can be furnished with 

f��toi.
ebe���r:: �oie:{8�'J"���lg�;': ·N ."j�dre.s L. w. 

For Surface PI .. ners, small size, and for 
Box Corner Grooving Machine •• aend to A. Davis. Low­
ell . Mass. 

The "Scientific American" Office, New York, 
1a lilted with the MIniature Electric Telegraph. By 
'toucblng little button. on the desKS of tbe managers. 
'algnals are .ent to person. In the varlou. departmeDt. 
'of the estabU.broent. Cbeap and ell'ectlve. Splendid 
'for .bops. omces. oIwelltngs .  Works for any distance. 
PrIce '5. F. C .  Beach & Co .• W8 Broadway, New York, 
·Makers. Send for free Illustrated ;Catalogue. 

All Fruit-can Tools,� erracute,Bridgeton,N.J. 

Brown's Coal yard Quarry & Contractor's Ap. 
'paratus for hoisting and conveying materials by Iron 
· cable. W .  D. Andrews & ilro .• 414 Water St •• New York. 

For Solid Emery Wheels and Machinery, 
' send to the Union Stone Co • •  Boston. Ma •••• for circular. 

Lathes, Planers. Drills, Milling and Index 
Macblnes . Geo. S. Lincoln & Co .• Hartford. Conn. 

For Solid Wroug-ht-iron Beams, AtC., see ad­
· verllsement. Addre •• 1rnlon Iron MllIs. Pltt,burgh. Pa •• 
'for lithograph. eiC.  

Temples & Oilcans. Draper. Hopedale, Mass. 
Hydraulic Presses and Jacks, new ana see­

'ond hand. E. Lyon. 470 Grand Street. New York. 
Peck's Patent Drop Press. For circulars, 

· addr ess Milo, Peck & COot Rew Baven, Conn . 

Small Tools and Gear Wheels for Models. 
.Llat free. Goodnow & WlghtmaD .2S Cornbill. Boston.M •. 

The French Files of Limet & Co. are pro­
nounced auperlor to all other brands by all who use 

·tbem. DeCided exce llence and morterate c01Jt have made 
the.e goods popular. Homcr Foot & Co •• Sole Agents 

"for America, 20 Platt Street. New York. 

Mining, Wrecking, Pumping, Drainage, or 
'Jrrlgatlng Macblnery, for aale or rent. See advertlse­
'ment.  Andrew'a Patent. ln.lde page. 

Buy Boult's Paneling, M 'ulding, and Dove­
ailing Macblne. Send for cIrcular and sample of work . 

'D. C. Mach'y Co .• Battle Creek. Mlch .. Box 227. 
Automatic Wire Rope R. R. conveys Coal 

'Ore. &c .. without Treatle Work. No.  34 Dey .treet, N. Y 

A. F. Havens Lights Towns. Factories. Ho­
·&ela. and Dwetllngs with Ga •• 84 Dey street. New York. 

Be�t Philadelphia Oak Belting and Monitor 
Stl tCbtd.  c. W. Arny. Manufact urer. 801 & S03 Cherry 

'8t •• Philadelphia. Pa. Send for Circular. 

JriMifi' �mmtJu. 
Dean's Steam Pumps, for all purposes ;  En­

gine •• Boilers. Iron and Weod Working Machinery of 
all deSCriptions. W. L. Chase " Co .. US. es. 9'1 Liberty 
Street. New York. 

Steam Fire Engines-Philadelphia Hydrau­
lic Works. Philadelphia. Pa. 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully & Wilde. 20 Platt St . • New York . 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical noveltles.address 
James H. White. Newark. N. J .• Manufacturer of Sbeet 

and Cast Met,al Small Wa ..... 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasfonal advertl.ement on out­
side page . Send Po.tal Card for CIrcular and PrIce List. 
Emerson. Ford & Co . • Beaver Falls. Pa. 

Iron Roofing-Scott & Ce., Cincinnati, Ohio. 

Price only three dollars--The Tom Thumb 
ElectriC Telegraph .  A compact working Telegrapb ap· 
paratus, tor lending menages, maktng magnets, the 
electric llgbt. giVIng alarms. and various other purposes. 
Can be put In operation by any lad. Includes battery. 
key and wires. Neatly parked and sent to all parts of 
tbe world on receipt of price. F .  C. Beacb & Co . •  268 
Broaaway.New York. 

Millstone Dressing Diamond Machines­
Simple. ellecllve. economIcal and durable. giving unI­
versal satlstac tlon. J. Dickinson. 64 Nassau St . • N. Y. 

Keuffel & Esser, largest Importers of Draw­
ng Materials . bave .. moved to III Fulton St .• N. Y. 

Portable Engines 2�land, thoroughly over­
hauled.at X Coat. I . H . Sh.earman. 45 C,?rtlaD dt St .• N .  Y. 

Hand Fire Engines, Life and Force Pumps 

�����: t�11:�\t!�� lJ�lt��·· Addre.s Rumsey &; Co . • 

Teleg . .  Inst's and Elect'l Mach'y-Cheap 
Outfits for Laarnera. Tho belt and cheape.t Electric Ho­
tel Annunclator-Inst's for Private Llne.-Ga. Lighting 
Apparatus. &c. G. W. Stockly. Sey .• Cleveland. Ohio.  

Metals-Sootch and American Pig Iron, Bar 
IroD, Steel. Copper, TiD , Lead. Spelter, Antimony, & c .  
Samuel B .  Leach . U S  Liberty Street. N e w  York . 

Pattern Letters and Figures, to put on pat­
tern. of castlng,.all .Izea. H.W. Knlght,Seneca Falls.lI .Y. 

Protect your Buildings-Fire and Water­
proof ! One coat of GIIDes' slatc paint la equal to four 
of any otber ; It fills up all hOles 1 0  .hlngle, felt, tin or 
Iron roofS-D ever cracks nor scales 011 ; stops all leaks, 
aDd I.  ouly dOc. a gallon ready for use . Local AileBts 
waD ted. Send for tes tImonial.. N. Y .  Slate Roollng 
Co .. 6 Cedar St .• P. O. BOI. 1761. N. Y. 

Engines, Boilers, Pumps, Portable Engines 
Macblnl8lB Tool •. I.;B. Shearman. 45 Cortlandt St .• N.Y. 

Rue's " Litt'e Giani" Injectors, Cheapest 
and Best Boller Fleder In the market. W. L. Chase & 
Co . .  US. 95. 9'1 Liberty Street. lI ew York. 

For best Presses, Dies and Fruit Can Tools, 
BUs. & Williams. cor. of Plymonth & Jay,Brooklyn.N.Y. 

W. A. A. will find directions for molding 
rubber on p . 2S3. vol. �9.-R. T. T. will lind full dlrr c­
tlons for lacquerlng on p . 86�. vO)I . SO -D . T. ls lnformed 
that we have repeatedly cautioned our readers agal •• t 
belDg deceived by mineral rod m e n .-B. F. T. will lind 
directions for enamellug cooking utensils on p .  18i. vol . 
27.-D. S. Jr. wlll llnd a full description of an I nduction 
colI OD p. 261. vol. 25 -W. U. L. wlll dnd an explanatfon 
of  an Ice boat .alllnjli fast.· r tban the wlDd on p . 4S. vol. 
2S.-J. J.  l1. will IIDd rules for proportlonlDg .afety 
valves on p . 868. vol. 29.-G. W. B. will lind dIrections for 
repairing meerschaum en p. 202. vol.  27 -J . MoD .• wbo 
asks as to fulmlnatlDI< powder, must send his address .­
C .  H .  C. wtll  find an answer 8S to transparent colore on 
p. 890 of  thls lssue .-W. C.  will lind dlrecllon. for clean 
IDg bra.s on p .  102. vol. 25. For d yeIng cotton goods, 
.ee p .  405. vol. 29 -J . O·C. on the circle ,quarlDg ques­
tton Is right, and the U Profes90r " wrong.-J. B. H. will 
dnd a recipe for graftfng wax on p. 848. vol . 24. 

J. A. L. says : I have an engine of 24 inches 
stro ke. with a dIrect actlDg .lIde  valve. which cuts'oll' at 
16 lncb e s .  I wlah to chaDge It so as to  make It cut oll'at 
20 Inches or at full atroko.  How can I do It ? A. More 
data would be requIred t o  enable u. to  an.wer thl. ques· 
tlon . Your best plan wtll be to refer the mattor to aD 
engineer. 

H. G. D. asks : 1. Have tubular grates, car­
rying a curreD t of water from tbe pump to bOiler 
through them. eyer been In u.e or bee .. patented ? A .  
Y e s .  2 .  If a tube carrlea a curreDt of water from the 
pump of an engine through tbe IIrebox to the boller.and 
the Qurrent should cease by stopping the pum p .  would 
the water divide or be driven out of Ihe tube by the 
great heat. the pre •• ure of tbe bOiler belRg on the tube 
to the check valve belo w the dre ? A. Tbe tubes would 
.oon be 1I11ed with s team. 

D. asks : Why does chloral hydrate decom­
po.e tho cork of tbe bottle ? A. We have kept a large 
quantity of cbloral for .everal years In a gla •• ·stop· 
pered bottle. wblch Is the p.oper plan . With cork. It 
forms by decompo,ltlon certaIn substitution pre duct. 
which .gradually de.troy the cork. 

J. B. R. asks : 1. Is there any practical 
method of getting an electric l ight of even moderal. 
In ten.fty without ualng carbon POID ts ? If there be.wlll 
you tell me where I can lind a de.crlptlon of It ? A.S.e 
description of Mr. A. Ladlguin 's electric lamp. p. 887. 
vol. 29. 2. Can frictional electricI ty be Induced In .uf­
ftclent quaDtlty to create light ? A. Ye., but only with 
considerable expenae an<l complicated apparatu •• and 
even then the experiment Is not free from daDger. 

A. A. asks : 1. When a person is poisoned 
by arsenic. whal parta of the body are llrat aDd most af· 
fected. and how does this polson op.ral e ?  A. It drat 
a:fl'ects the 8tomach, producing nausea, pain, burnlni's, 
vomltlnlls. etc. Besldea theae local eftects. there are 
others of a general character, such as gfneral suffer· 
Ing. heat. and eftect upon the pul.e and respiration .  2. 
Does ar.enlc operate on the body In Ihe .ame way that 
qulck.llver doe. ? A. Qulcklllver la not a polson at all . 
It was fonnerly frequently admlnl.tered as a purge. 

J. O. R. asks : Is there any mode of intensi­
fying one pole 01 a battery In relation to tbe otber ? 
Forexample. I would like to Increase tbe attractlon 01 
the nelf8tlve pole. without changing the posItive . A. 
Thl. cannot be done. 

Y. L. asks : How can I distil water for ma­
king .ensltlzed paper with ? A. The water derived from 
melted Ice will be sumclenUy pnre If you dlter It. 

C. S. P. says : 1.  I tried making ink as per 
formula on p. 160. vol. �7. A drnggfst ten. me tbere 18 
no such thing as lulpbate of IndIgo : 80 I dIssolved Indl · 
go wltb sulphuric acId. Alth ough I have uaed much 
more Indigo than recommended and aa little acid as poa 
sible. my Ink Is VdY pale wben IIrst u.ed. What can 
I do to brln g up the color ? A.  Your mlsta"e was In the 
character and amouDt of tbe acid which you employed. 
Ruo up In a porcelain mortar I oz. of Indigo with 6 0' • .  
of fuming 0 \ 1  of vitrIol . Ordinary 0 \ 1  o f  vitrIol may 
al.o be employed to dl.solve Indigo , but more than doa­
ble ,he quan tity of luch acid fs req uire d. aDd It mn.t be 
heated to lSOo or 140°. If a .umc!ent amount of acid be 
employed. almo.t the whole of tbe Indigo may be dl.­
solved; and I f  the l iquid be allowed to stand for a few 
hOUrs, It will remain clear on being diluted. It Is tbeu 
dltered. and the IIltrate will be an Intense blue. 2 What 
Is wblte copperas. a. per p. 203. vol . 29 ? A. Copperas. 
when beated moo erately. parta with .Ix .evenlhs of Its 
water of cryatallzatlon and becomea grayl.h wblte 
ThIs Is pro bably wbat yon mean. and Is theJerrlBulpliaB 
ezBiccata of tbe pha rmacopCeIa. 

R. L. asks : 1. What amount of water must 
I put In aquafortls for washing dOWD brfck wall. ? A 
Four gallons of water to ODe of aquaforU •. 2. How caD 
I color cement tG make It black ? A. Try lampblack. 
As to power of engine. see our recent 18sues. 

J. E. B. says : I have a small stationary en­
glne. 2x4 Inche a .  The cylinder b eads are l( Inch tblck. 
and the crank ahalt I. " and 1-16 Inch In dIameter. The 
steam che8t and cover are held on by lour l( Inch bolts . 
The steam chest la about 2x3 Inche •• the cover belnjli 8-1 6  
I li c h  thick. Woul 1 tbe above e n g I n e  b.ar 120 I bs. steam 
and give powir enough to drhe a small roael steamer by 
gearmg from crank .haft to driving .halt ? A. Tt.e eD· 
glne I.  rather light for such work ; but If  Iti. well bUilt, 
It might an.wer. 

J. J. asks : Can two boilers of different size 
ans style be Bet besIde eacb o tber. conllecled by the wa· 
ter pine and steam pipe. and have tbe water alwaya at 
at the same level In eacb ? For In.taDce, take one boll· 
er of 50 Incbe. diameter with SO three Inch tube •• and ODe 
boiler 44 lucbes dIameter with 2 ten I nch due. . WJll 
the boiler which generates ateam mo.t rapidly force the 
water from I tself to the other ! A. The arrangement 
might pos.lbly be made by very careful manal1ement. 
but It would be very dangerous. and .hould on no ac­
count be permItted. 

B. R. asks : How can I propel a boat for 
hUDtlng wi ld geese (boat I. 12 feet long) wIthout caus­
Ing disturbance enough to scare the gee.e before get­
ting within g'lnshot 1 A. U.e a propeller about 10 Inch 
es ln diameter at least. It would be necea.ary to bang 
It under the boat . so as to get aumclent Immersio n .  It 
you bnlld .ucb a boat. we are sure that our reader. will 
be Interested In hearing of the re.nlt. 

S. H. P. says : 1 .  Two locomotives that will 
pull ��.OOO lba.  each are hltcb ed together and ,tarted In 
oppo.lte directions.  Wbat Is the straIn on tbe .hackle 
between tbe m ?  A. 2O,OCO Ibs. 2. �hlcb engine will 
pull the greatest load, one with 4 drivers WIth 18 tnns on 
drlvera, or one with the 18 tuns on 2 driver. ? A. If the 
weight t. properly distributed In each ca.e. there wtll 
be D O  dlll'erence In tbe tl actlve force. 8. Will an engine 
welgb any more pulllng than not pulling. provlolng she 
pulla on an exact level with her cylinder. ? J.. No. 

R. & W. T. asks : ]s  there any way to ren­
der paper permanently tran.lucent or transparent wltb ­
out the u.e of grease or acid ? A. We know of no way 
of doing tbls. 

T. asks for a recipe tor covering the inside 
of Iron water pan In a bouse furnace . By the evapora· 
tlon of water by heated air. oxidation la carried on very 
rapidly. and lhe pan becomes caked and IIlled with ruat. 
whIch. If the water happeDs to be Impure. emi t s  a foul 
odor. A preparation tbat could be laid on the IDslde of 
tbe Iron pan . and not be Itself all'ected by the actioD of 
hcat or water, w uld be of widespread benellt. A The 
I IDIDg which I. geDerally used and answer. th •• e re­
qulrement. 11 a lining of porcelain. See p . IS7. vol. 27. 

M. says : In your answer to R. J. H., No. 
2 1 .  you 8ay : .. Electrici ty Is  a motlou traDsmltted 
'rom particle to particle ott he wire . "  This mIght seem 
probable where only an ordlna' y Morse circui t Is 
worked . but when a wire I. duplexed. I hat Is. worked 
with Stearn's duplex In.trumeD ts. ln oppOSite d lrectlons 
at .ame ti me. how Is It po •• IDle ? A. Varloos tbeorle. 
have been advanced ;  but tbe fact of the matter Is that 
until the e xact nature of electrICity I. known . all BUch 
q O E' srlona as yours win have to remain unanswered. 

C. E. T. says : A mirror displayed one morn· 
Ing an unusual phl'nomE'non . Its 8urfo.ce was embel· 

T. O. T. asks : Can you tell me of some sim­
ple method of enanstlng the aIr In a .mall cbamber 6 
IIlche8 by 6.lItted with two airtIght faucet,. one on each 
-Ide ? How can I compre.s lnt" tbe same chamber t wo 
or more atmospbere. l A. T here Is no Simpler method 
than tbat of usIng an exhau.tlng and cODdeulng air 
.yrlnge. 

W. P. B. asks : 1 .  Where can I send and 
get • •  mples of tbe dlll'ereut wood s ?  A. Not oll'ered for 
sale; collected and prepared by private collectors . 2 .  
Can you tell m e  a gOOd work o n  fo.sl la ? A .  Dana's 
II Manual of Geology" contains thp. best general account 
of fos.lIs. and the volumes devoted to Dalreontology. 
of the varl ou. geologlcal survey. of th� States and Ter­
ritories.  the best particular de,crl p ' lons. 8. Can you 
name any work on derivative woods ? A.  NODe havl o g 
' hls title. 4. C.n you give me the address of Dr. I. 1-
Hayes. the arctic explorer? A. We beh e v e  It I> Pnlladel_ 
phla. Pa . 5. For what and how I. gun cotton used ? A. 
Gun cottO'l l. advantageously u.ed In blB8t l�g.  belDg 
exploded by the electric spark. Also a. a substi tute In 
some cases for fulmlnatiBg mercury I n  gun c a p s ,  when 
mind with chlorate of potas.a. 6. Was tbe sleomsblp 
Pre.ldent. wblch was wrecked 111 1811. an American or 
an EngIlsb ve ssel ? A. Amerfcan . 7.  Are the lumps and 
bogs In wet place. the reaul t of depo.l t ?  If not, what 
cau.e. produce .uch formation. ? A.  Deposition of 
.1It. and the accumulation of veget"ble growtb I D  pult. 
able place. .  8 .  Can you name a work OD the stumng of 
birds and animals ? A. See th e Instructions pub1t8bed 
by Smltb,o "lan Instituti on . 9.  In putting up alcoholic 
speclmen@, ls pure alcohol used ? A. Yes. 

N. A. S. asks : How can I bleach wood tar ? 
A. Wa,h repeatedly wltb cau,tlc soda. water. and oil of 
vitriol.  

M F. J. asks : Can you give me a recipe 
for dls,olvl ng copper wire In 'ome klDd of aci d ?  A. .  
Dls.olve l ib. of  cooper In  2 1\  Ibs.  o f  . ' rong n i triC acid. , 
w.,lch hn, been prevlou,ly mixed with 8" Ib,.  of water. 
On crystahzlDg out the resulting body, you shoula ob· 
taln nearly 8 Ibs of nitrate of copper. 

C. M. asks : Is there any substance which 
can be poured Inlo a tvpe metal mold.  jliet bard.  and 
have tbe aame c"lor as Ivory ? A.  To l iqUId cblO1 lde of  
z'nc of 50° to 60° Baum6. add 8 per cent  of .al ammoDlac 
tben add zinc wblte uutll the mass I.  of  pro per consl8t . 
cnce. This cement may be run Into molds, and when 
hard becomes as 11rm 88 marbl e .  

J. F.  B. says : 1. I have contended witli' 
many friends In Nevada that the lIabI l ity to fro.t at any ' 
time during summer, near the streams, Is maluly due to ' 
the lands being .al urated with snow water. and not nn. · 
Irequently overllo wn. I lind by experiment tbat the'  
water 1I0wing down these valleya al waya malntalD S  110< 
level from one .Ide of the valley to Ihe o t her. n o  mal tel"" 
b o w  wide ; and I also flDd that there are veins belowr 
the .urface of the low lands whlcb convey tbe , ... f er­
from the streams or maID channels to all pointB ln t h e� 
valleys. according to It. level In tbe .treams. If W6) 
dig for water, a hal f mUe or more from the streaM, wre 
arc alway a sure to IInu ft wben reaching the level wlUll 
tbe main stream. and thIs water wUl rise and fall aa tile' 
stream nses and falls ; and these streams are ezceedln� 
y crooked. con.equent ly the water passe. 0:(1' 8 owl". 

very frequently overllowlng If. baDk. .  Non w  l a-l'IU6 
tbat, If  these s treams are stIBlghtened, tue water woulW 
pa.s 011' more rapidly and n � t  1111 tbelr CbaIODp.I. by ,G .... 
or live feet, thu, leaving the land. high 8Ild dry. aJlow­
Ing them to become naturally warmed by the he .. t of 
the Rummer's sun ; while the frosts, wUb. t be da.mp and 
cbllly nights. would disappear. RnJ!. ttl s  la.a. Decome 
more adapted to the cultivation oft t.ad .... plaDt. ; but 
at presentt these lands, rich witb all ny-fum, are always 
durIng the aummer months sI>turaL oIl: to their .urlac • •  
with snow water ; and fanning is nat a 8UCCCfil6 Is cons·e 
quence of frosts . I am . pealtlog more particularly of 
tbe valley of the Humboldt � and I also maintain tbat 
tb ••  e lands. drained a. allo"".ald and warmed by the ge­
nial rays of Ihe sun •. wotdd not be frozen by the I nllu­
ence of the .urface Irrigati o n .  Are those Ideaa In ac­
cordance with scIentific principle s ?  A. Your I deaa 
aeem entirely reasonable. 2 .  In drlnklDg aDythlng bot, 
we Daturally .uck wmd Into Ihe moulh ana awallow ;. 
does thla wind a •• l st In 1I111ng the .tomach ? It  so. tllen 
we che at our.el..-e8 of half our meal,. A .  The "'Ind 
goes Into the trachea. not Into the re -ophlgu • .  3� If 
the dead were eacb I ncased In an aIrtight ,arcopllagu.,' 
and burled. would not tbe prccess meet the dem .... d .  of t 
Ibpse who are becoming alarmed at the presen t. lWstema 
o f  bur i al . A. No. 4.  Is there any book or series CliI 
books publl.hed wblch contains the consti t ution aDIll 
codes of all the d. llerent State a In the Union ?· A. "\'II&: 
know of no book of thl. kind. 

lIohed with a Cty.tallzatlon of .ome volattle auhstance. B .  L. asks : What ing-redients sh81'1� j use which was depo,lted on over half Its area. and which with lime to oolor a new brfcK wall before tuel<pol nt. 
resembled tbe frost on tbe window panes.  There are Ing lt ? I want th e color Of tbe best red brlcli , to retaln 
no Sinks or drains from wblch gases mIght arise In the It. color an d not wash 011' In a wet climate . {)"an such a 
room . Several rooms In the building contain similar compoaltlon be made without lime ? A. Take a light 
IT.lrrors. but only mine .howa signs of the depo.lt. A. colored cement aDd stain It with SpanIsh bro wn or Ven­
The surface. of se me specimens of gla .. are more hy- etlan red. or with a lIttle of eacb , to produce a color to 
groscoplc than othera. and It  might have been due to suit ; It too dark. mix wIth lime to make It  l ighter. and 
the conden.atlon upon .uch a surface, the form of th e apply a. a .. aab .  But thl. wllI give a rougb applleatlen 
apparent orystallzatlon havIng been determined by aultable for rear or side wall. only, and hardly line 
some structural peculiarity of the glas.. enough for front . 

E. J. W. asks : 1. In your opinion how long J. P. S. says :  1 . I am running light ma-wonld a plate of pure ca.t zinc. 01 e f('url h Incb tblck . cblner} W I th rented power ; the maiD .haft I. driven by 
lapt If exposed to the element. ? A. Very maDY yeara. a 40 horse eDglne and makes two huudred revolntlon. per 
2. Is the coatlng of oxlde formed by the atmo.phere a mlDute. I U8e a three Incb belt from a 20 Inch pulley or 
perf_ct protection from the elements ?  A .  It I. gener- main .haft to a 15 Inch on my countershaft. and I bave 
ally regarded a. excellent. but we have no a1Jtborlty for plenty of power. What size of engine would I require to 
s-atlng I bat It Is  perfect 8 .  Is the oxide soluble or In· drive my cou n tersbaft ? A. If you are usl D g  an the 
soluble In wat.r ? If losoluble. will It Gxldlze deeper power tran smitted by the belt. It  would be well to put 
after tbe coatlDg has ODce formed? A. Some samples 
of oxide of zinc are sen sibly soluble In water. othera In at least a three hor.e engine; an an,wer of this kind 

are not, accordtng to the method of their productton. must. h owever, be very indeft.nltf' , a9 an act ual test I s  

However. water never dl •• olves more than a milli onth tbe only .nre gUIde.  2. What I, the new steam bammer 

part of tts weljliht . 4. Has pure zinc ever been kno w n  to at WOOlwlcb . Englan d. uspd for ? A. For forging gun. 

rust ? A .  It oxidizes when e.posed to a mol,t atmo- and armor plate. S. Is there aDY kind of aCid that, I 
could soak garden peas In to kill  tbe bugs and not de· 

sphere. 5. When exposf d to tbe elements. which la tbe .troy the growth of the peas ? A.  We do not know of 
mo.t endurIng. sliver or ZID C ? A. Silver 10 not oxld· aDY. 4 . How can I .often bone so as to cut It easily. 
Ized at any temperatnre either In a dry or moist atmo- and so that lt will get hard agaIn ? A We do not think 
sphere ; zInc I.. 6 .  WItI pure zinc ever cbange In color that It can be done with ordinary bones. 
ofter It has become expo,ed to tbe atmo.phere and be· 
come fully oxidized ? A. It should not do so.  R. D. B. asks : 1.  Is there a saving of steam 

hy J uat openlnl( the throttle valve eBough to let the en-
H. L. asks : What is indigo, chemically ? glDe run at full speed. or I. It  better to open It  wIde ? 

A. Indigo consist a of a number of .ubstances : 1st. mln- The engln . bas a jliovernor. A. If the governor controls 
el al mattera of various percentages ; 2d. lndlgo glue ; . the speed of the engine lust as well with the th.ottle 
Sd. IBdlgo brown ; 4th .  Indigo ltd ; 5th. IDdlgo blue. or I wide open . tbere will be I1ttle. If  any. dlll'erence. 2 How 
Indlgotloe, C"HloN.O., the pecullar dye material for which can I make a red or brown pamt for at.am pipes. that 
the Indigo Is valued. wlll not b'lrn off? A. There Is a very goo l matenal for 

E. asks : What is the best battery for us:ng .och pllrposea called blaCk .varn lsh .. made from petrole­
onthe animal organism. as In c •• ea of pol.o nlag ? A' I um. which can be purchased ready for use . 
Batteries alone are not uaed for medical purposes. You B. asks : What is the cost of building a 
had better use a small call. drat class Pullman palace car • Has a car alrPady Deen 

J. A. R. asks : Will the lye from wood ' built at a cost exceeding 85O.000 ? A. We believe the 
a.h es lose any of Its 80al Hhaking properties I t  Ittt average price ranges from lSO,OOO to ,85.000. Tbe most 
several dayB before u8lng? A. No. e.peclally If not ex· expen.lve car of which we bave heard co.ts about 850 
po.ed to the air. 000. 
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W. J. R says : 1. I have always had a taste 

for marhtnery and mecbantcal eng1neertng ; [ have stud­
Ied sever.l books pertaining directly t o  tbese .nojecte. 
as well as understan ding geometry quite Ihoroughly. 
and alge bra as far as cubic eqU&ttoDS . I am now trying 
to get Into a machine sbop as an apprentice. believing 
that the theoretical knowledge I can gain from books, 
backed by the practical. obtained In the shop,wlll llt me 
much b&tter for a mechanical engineer than the former 
Blan e .  Would you advise me t o  d o  as I propose ? If 
not. what couroe do you think I should pursue ? A. We 
think that your plan Is a very good one.  2. What are 
the best works to perfect me as a mecbanlcal engine er? 
A. We can recommend all Bourne 's works on tb e steam 
engine. You sbould also have a good work on pb yslco, 
such as Gaoot'e or D r scb anel'R, and a relfable trf at1�e on 
workshop practtce, Bucb 88 Knight's I I  Mechtl.ntclan and 
CODstructor," or the " Machinist 's and Mtllwrlli!.ht's As­
sistant. " You will abo need a work on drawing. 

T. H. C. asks : Can you give me the actual 
n umber of pounds of power which constitute a horse 
power ? A. The horse power of an engine or a machine 
Is  a unit, originally adnpted by James Watt. and now 
generally accepted by engineers . It Is the amoun t of 
work required to rai se 3S,OOO pounds one foot high In 
one minute, or.  8S it fs  commonly stated,  a h orse powfr 
ts 83,000 foo t  pound, . 2 .  Is there any given number of 
pounds. teo ted by dynamometer. that wt1l  equal the ac· 
¢ual po wer of tbe horse ? A .  A .  See p. 820. vol. 28. 
-

G. D. R. asks : 1 .  Would there be a gain in 
power In making a three cylinder .team engine. by put· 
tlng the three cylinders eq uidistant In a circle and at· 
tacb lng the piston ro ds to the same cran k ?  A .  Such an 

·englne Is manufactured In Englan d .  and has been de­
scribed I n  our columns. Se. p .  291 . vol . 29. 2 .  Is tbere 
any simple test for detecting adulteration of l inseed 
.oil ? A. It sbonld have a specillc gravity of 0'9895. at 55· 

Fat . 

V. says : Let there be given two boilers, A 
'and B. A bas two cy,lnders a t tachcd to It, the diameter 
·of each o f  whlcb Is 6 Inches.  B has one, of which the 
,dlamete� Is 8' 486 Inch e s .  All other thln.s belD g the 
same, would a combt n a ti on o f  the power ot the steam 
that Issues from the �yllnders o f  boiler A be leos, equal 
to, or greater than the po �er of the .Bteam that tssues 
from th e cyllnder."f boiler B ?  T h e  areas 01 t h e  two 
cyl l n d e ' s  of the boiler. A, t a k en together,are ju-t equal 
to t he area o f  the cvll nder of Iloller B .  A. If you mean 
to ask which will use the most steam for a given pow",. 
the single or the double engine, we would Bay the lat· 
ter. 

B. F. W. says : A friend of m.ine built a mill 
with an overshot whee! 18� feet In (llameter ; and In· 

otead of running the water over It In the ordlDary way. 
It conleS to the top of the wheel and makes a half turn. 
thus runni ng back ward o r  .toward the lIume Instead Of 
running from i t .  Is there D o t  a lOBS of power in run­
nlnt< It I n thiS way. by puddenly changing the course of 
the water? If so. bow much ? A . Ther. Is a loss of 
power corresp onding toO the loss of veloci ty occasioned 
by the turn . 

G, D. F. asks : How can I raise a quarter 
.ounce weight half an Inch high, by mercury or alcohol 
put In a bottle or a t ube ? A .  We do not get a very clear 
Idea .of what you mean. If you Intend to have the 
weight suspended by a cord o �er a pulley, some mercury 
.or alcobol .an be attached to the other end of the cord, 
to raise It. By means of a bent tube, the weight placed 
tn one l.gcan be rai sed by the preponder�nce of mer· 
cury or alcohol I n  the other leg. 

N. O. B. asks : 1 .  Has the magnet ever 
pOinted due north ? How much does It vary now ? A. 
The variation dUlers. and I s  constantly changing at dlf· 
ferent PQlnts of the earth's surface.  Tbere are pOints 
In w h ich tb ere I s  no variation. 2 .  Is there any person 
who makes a business of maktng poetry. and where can 
I Hnd him ? A .  We tblnk that the editor of nearly any 
paper devoted to general literature can give you the ad· 
dres, .of a n umber of such peT6ons.  8. Is there any 
pump that wlll pump water enough to drive Itself ? A. 
No. 

W. D. S. sende an insect which has excited 
considerable curiosity, as to Its origi n and what I t  even. 
tually turns Into . It was llrst seen In a small stream of 
clear water. which runs only In wet seasons .  Tbe In sect 
looli:ed IIli:e brigh t red blood ; but on close Inspection It 
proved to be a small worm. Tbe worms accumulated 
until there was a mass which .parkled and gll stenell In 
the ODn. I cle aned out the stre am. but the next day an . 
other ma,s had accumUlated. They are constantly I n  
m o t  1011 In t h e  water; a n d  w h e n  o u t  of It a n d  left dry. 
they .oon dlc.  I send a sam p l e  In .. bottl e .  A. The In· 
sect is a s p ecimen of canthocamptu8, a genus of ento· 
m'Jstraca, of the order copepoda, and family cllclopidte. 

Character1 sttcs : Foot J a ws small, simple ; in ferior an­
tennre. s i m ple ; ovary singl e .  Four spec1 e s ,  o n e  aquatic, 
three manne . Canthocamptus minutus: Thorax and ab. 
domen n o t  di stinctly t1Ieparate, consIsting of ten seg­
men l .  succe.slvely diminishing In Blze. the last termln. 
ating In tWQ shQrt lobes, from which I.sue t w o  10ng fHa· 
mente . 8ltjlb t l y  serrate on their edges ; antennre short, 
seven-j ointe(! 1n the male, nine i n  the female ; inferior 
antennre simpl e .  t wo·j olnted . the llrst Joint with a small 
lateral jOint. terminated by four retre ; feet, llve pair. 
C ommon I n  dltche ••  color:reddI8h, length about 0 66 Inch 

• 

"Mlcographlc Dictionary." Grtmth & Hen frey. Dr. Par. 
nell state. that I he Lock Leven trout owe. Its superior 
sweetness and rIchness of flavor to Its food, which con. 
slsts of small shell llsh and entomo8traw. Theoe animals 
abouo d ln both fresh and salt water. The ova a re fnr. 
nlsbed with thick capsules,  and Imbedded I n  a dark 
opaque substance, presen tIng a minutely cellular ap­
pearance. a n d  occupying the Interspace between the 
body of the animal and the back of tne shell. This I s  
called t h e  ephlpplum .  Tbe shell I S  often beautifully 
tranEparent, sometimes spotted with pigment ; It con· 
SIStS of a sub!;tance known as chltine, Impregnated with 
a v:utable amount of carbonate of Hme, which prodnces 
a COPIOUS e ftervescence on addition of a small quantity 
of acid ; and w hen bQlled I t  turns red. like the lob 
ster. Sometimes I t  conol sts of two valves united at tbe 
back. and resembling the bivalve shell of a mUBBel 
others are simply folded at the back. so ao to appear 
like a bivalve , but are really not so ; o r  they consist of a 
n umoer of rin gs or segments (c. mtnutu8. tor instance),  
All the en1omo.traca are best preserved In a solUtion of 
chlQrlde of Ume.-(Hogg·s "Microscope," pp.5li7,558,5li9. ) 
Not useful for a colorlng motter. 

W. F. M. asks : Why is it that in some 
steam engines the eccen trlcB are .et In ouch a manner 
that. wben the full throw of one I. up, that of the otber 
Is down ; and In others again . when the throw o f  one Is 
up, that of the other Is half way ? A. When the eccen. 
trlc. are set with centers oppOSite, generally one Is for 
moving the valve When the engine Is goIng ahead, and 
the otber l s  for tbe backln&' motton. When the center 
of the eccentrlo lo 90° away from the other, the second 
eccentflc ordinarily moves the cut· off valve. 

J. H. asks : What are the objections to the 
caloric engIn e ? A. It Is too large alld heavy, on ac· 
count of tbe low p ressure generally employed. 

W. B. asks : What is used to fill and make 
cast Iron smooth before patntlng ? A. I t  Is generally 
sumclent to give one .or two coats of red lead. 

R. F. B. says : I wish to build a sail boat 
for use on a small pond, where there are Bome spots of 
low water. Which will be tLe best, a centerboard or a 
kfel boat. and of what dimensions sball I make It ? I 
want It about 16 feet long an� to be a swift runner. 
How shall It be rigged and of what shall I t  be built ? A. 
We wocld recommend a center bQard boat, cat·rlgged, 
from 6 to Heet beam . 

J. L. K. asks : Which runs the easier, a 
wagon with 4 foot wheels or one w i th 8 foot wheels ? 
A. The f()rmer. 

C. W. K. asks : How can I calculate rolling 
friction, for instance, the resistance to the movement 
of a car wheel an the track ? Is t bere any work which 
treats on this subJect ? A .  It must be determined by 
expellmeRt. See Morl o's U Mechanics," Clarke'S U R&Il· 
way Practicet" Pambornts U Treattse o n  the Locomo · 
ttve," Colburn's " Locomotive Engineering," and the sci· 
entillc periodicals. 

R. J. J.- You do not send sufficient data. 
The best waterwheels utilize about 75 per cent of tbe 
power appllcd by the water. 

E. W. A. asks : Why is the name live oak 
applied to the tree of that nam e ?  A .  The name of live 
oak was n o  donbl applled to this tre e  o n  accou n t  of Its 
great durability. be bhe following qu�tatlon from 
Downin g's .. Landscipe Garden ing" (6th edition , p . l�6) 
shows : 1 0  Tbe live oak ' (qu,er(,u8 v rens] . Thts tI n e  spe .. 
ctes will not thrive north of Virginia . Its Imperishable 
t i mber Is th� most valuable In Qur foresl s ;  and, at the 
South, It Is  a llne park tree,  when cultl v .ted growing 
about 40 feet high, with, ho wever, a rather wide and low 
head. The thick oval leaves are evergreen. and It Is 
much to be regretted that this noblc tree will not bear 
our nor thern winters." 

C. R. P. asks : What is the power of a 
steam engine with c y l i n der 16 Incnes In diameter and 24 
Inches stroke. with s team at SO lbs. per Bquare Inch. 
sUdes cutti n g  all at 9 Inches, and running at 75 revolu· 
tlons per minute ? A .  As we have frequently pOinted 
out In former repll e . ,  questions of this nature cannot 
be answered with any degree o f  certainty, unleos fur· 
therdata are given, that can only be d etermined by ex. 
perlment. For Instance . In the prescnt case. althou�h 
the pressure of steam In tbe boller Is SO lbs., we can only 
guess at the Initial pressure I n  the cylinder; and al· 
Ib ough the point of cuttln g.off Is gin n .  we can not de· 
clde. except by experiment, whethcr wlrc·drawlng also 
takes p lace . La,tly, we can only estimate the back 
pressure . If the case I. of much Importance. you had 
better call In an engineer. 

T. J. says : I have a small bath boiler, 10 x 
86 1nches, to run an engine 1�x8 IDcbes ; the llrc Is below 
one end and the heat goes up around the bol h r  about 
half way. A coai llre will run t h e  e n gine slowly. but a 
wood ftre Increases t b e  speed to about dOUble that of 
the coal . I woul d like to kn0w how to llx l t so as to 
run tbe engine with a coai llre. It can be done oy brick· 
Ing the boiler In and exp osing almost all of the surface 
to tile llre; but that Is not prac ticable In this case ,as the 
boiler IS In the third story. The engine exhausts Into 
the chimney and I s  about 5 feet from the boiler. A.  We 
do not understand whether or not you are troubl�d 
about the draft. If not, lt  might be well to rshe your 
grate . If the draft Is bad, probably there I s  something 
wrong with the chimney, or the manner of connection. 

P. S. asks : 1 .  What can I saturate or 
palnt a cubic foot of 1)( Inch boards with . to make It  
much bard e r  and dura"le for Iron to rub again st ? A. 
Timber I mpregnated with corro.lve subUmate. resln ()u. 
matters. or creusote Is s .. l d  to be harder than before. 2. 
Wlll It do to have a cistern sunk In the cellar of a h ouse 
for holding the water from the roof. wlthryut damaging 
the water ? Of course, I wlll have a drain for the over 
plus. A. Such cisterns are nry common . 8.  Is tbe wa. 
ter from felt roofs llt for drinking and COOking pur. 
poseo ? A. Yes. 4.  Which Is the cheapest and best for 
a siphon to be used for water for drinking and cooking 
purpo.es ? A. G .. lvanlzed Iron will an swer very well. 

C. McO. says : I am running an engine in a 
mine ; . h e  bo1Jers are 2,500 feet from the engI n e .  We 
have lately cove ed Qur s team pipe from boilers to en 
glne; It takes the same pressure at boilers to do the 
work as before we covered pipe.  J .  C. thinks I had 
ought to run with leso .Ieam on account of tbe pipe be . 
Ing covered . I claim that It makes no dillerence a. to 
pre.sure, but that steam can be made and kept up with 
less fuel on account of less condensation . W blch IS 
right ? A .  You do not send en ough detail s .  As a gen· 
eral rule. the 1088 of pressure Is less with covered pipes 
than In the caoe where they are exposed. 

A. D. P. asks : Is there any compound for 
removing scale In bOilers, which It wlll be prud ent to 
use under any and all circumstances ? We are obliged 
to use water from various 10caUtles, and the Impurities 
with which we have to contend are. of course, constant. 
ly changing. A .  We do not know of anything of so 
general a preventive character. 

W. C. says : 1.  I have a small boiler that 
leaks badly under the llrebox. What would be th e best 
remedy to stop I t ?  Tbe boiler I. 6x6� Inche ••  and Is can. 
nected with a small cyUnd er, lx� � Inches stroke. A. A 
rivet or patch. If the .heet Is cracked ; caulking, If the 
Joint leaks. 2. I have constructed a telescope like that 
described on p. 7, vol. SO. and I use a double con vex lens 
for the eyepiece. Would a plano·convex lens magnify 
more ? A. No . 

W. S. W. asks : 1. What is the correct de­
llnltlon of sound ? A. Sound I. a peculiar Sensation ex. 
cited In the organ of hearing by tbe vibratory motion 
of bodies, when this mollon Is transmitted to the ear 
through an el .. sllc medium. 2. If there were no ear, 
would there be any soun d ?  A. Not as we und crstand 
It. 8. Is not sound prodllced only In the ear and n o .  
wbere else ? A. Yes. 4.  AbQut wbat s'z. a r e  t h e  pleceo 
of Il<ln which are grafted ? A .  See p .  812. vol . SO. 5. Is 
the function of the spleen known positively ? A. We 
believe not. 

W. T. W. asks : Which is the proper way 
to put a burr on a bolt, wltb tbe lIat olde towards the 
hpad. or tbe beveled edge. toward the head ? A. So 
that the can vexlty Is toward the head. 

W. P. S. asks : Can you tell me what course 
.of study In mecbanlcal engineering Is neces.ary s fter 
leavtng collece, and on what terms .. re learners taken 
Into machine ohops and engIneering work. ? What 
time Is necessary to learn the trade ? A. If you go In. 
to a machIne ShOp , tbe pay will be merely nOminal, oay 
fifty cents a day. Many YOUDg men puraue this c01l1"lle 
wltb very good reaults. 

s. P. B. asks : Upon what conditions are 
road s' eamers perm1ttE'd to run on com mon roads,  i n  
the States where they are now being used ? A. We be· 
lIeve that t n  general mat ters of tbl. kind are settled by 
tne t o wn ship or coun l y  authori tie s .  

J. H. O'K. says : A friend of mine has a 15 
horse engine of about 8 f e e t  6 1 nches stroke and 6 lncb e .  
b o w ; the engine Itselt runs well en ough , but t t  " whOOps" 
In the exhaust so much that It can he heard for nearly 
a mile. I contend thot, lf you reduce the exhaust p l � e  
t o  o n e  half I t s  diameter a n d  dlspen"e With a bell whl ("h 
Is on the t'>p of pipe, It  wlll avoid all " whoopi n g . "  Am 
I righ t ?  If not , " hat will prevent It, as It annoys me 
and my neighbors very much ? A. It seems probatl e 
that your plan would stop the nOise, which. however, 
seems to give IndlcatioOns of a very perfect exhaust. It 
might Increase the back pressure .lIgh tly, to make 6uch 
a change as you propose. 

F. D. says : 1 .  In the cab of a locomotive 
that had tbe vacuum brake ,I oaw something sbaped l11<e 
two long.neck squaohes, Joined to�ether at the top .  The 
llreman says that tbere 1 0  an arrangement I n .lde sucb 
that, when steam Is let on. It draws the air out and 
form. a vacnum. What I s  that arrangement, "nd Is It 
patented ? Is lt a" economical as a vacuum pump would 
be In the use of steam ? A. I t  works on the princi ple 
of the ejector conden ser, or the sturn siphon. Proba· 
bly It ls not as economical as a n  ordinary pump, hut It Is 
more con\ enlent.  2. Would nQt an engine lltt e d  for 
steam run If the exh,ust pipe were kept In a vacuum 
and the supply pipe opened Into the air, without using 
stesm ? A. Yes . 

P. W. D. asks : What kind of wire gauze 
Is used for miners' lamps ? A. Usnally brass gauze , 
made of No . 20 Wire, with 36 meshes to the Inch. 

F. H. D. asks : If  it  takes a certain amount 
of steam to drive a pl.ton six Inches, w\l1 I t  take as 
much again to d ri ve It twelve Inches, with the same 
pre, sure upon It ? What Is the proportion of steam bc· 
tween a long stroke and shert stroke o f  piston with the 
lame pres8ure upon each ? A .  If, as we understan d  your 
question, the full pressure of steam Is admitted I n  each 
case. It wll1 take as much more steam In the second 
case as the length of the second cylinder exceeds that of 
the llrst.  

P. D. R. asks : 1 .  W hy will a spoon in a 
glass J o r  or tumbler prevent Ita being cracked when hot 
water Is PQured In ? A. Before we attempt to give an 
explanation, we desire to satisfy ourselves of the fact, 
whether or no a tumbler. that will break If hot water Is 
poured Into It wben tbere Is nQ spoon pr.sent. w\ll not 
break when the spoon IS I n  I t .  Bnt In attempting to 
make tbe experiment we encountered the follo wing dl· 
lemma : If the tumbler dots not break without a spoon. 
wben hot water Is poured In. what UBe I s  there of trying 
the experiment with a spoon . I f  It does break. with· 
out the spoon , onr tumbler 1 s  gon e, and we cannot try 
what might h ave happened with the spoon . It Is evl· 
dent that one and the same tumbler muot be ueed ; It 
wlll not do to compare different tumbler.. If our cor· 
relPQndent wil l  get over tbl. dlmculty and prove the 
fact. we shall repeat tbe experlmeuts and work out the 
explanation. 2. What metals tran.mlt beat and CQld 
the q uickest ? A. SUver, gold, and copper. 

A. P . . of Vienna., Austria, says, in reply to 
A. M •• who asks DOW to lInoi the w eight of a person's 
head wltbout cutting It off : I put thc person (of course 
naked) on a balance and get the weight of the whole 
body . Cdll tbls P. Have a cask large enough for a per· 
son to sit In. still l eaving space over the persQn's head 
wl1 hln tbe baS i n .  Have a perpend icular line drawn 
on one side of the basln.and mark It with a scale so that 
you can tell , by experiment, how many cnblc feet of wa· 
ter you have In the cask . Put water Into the cask up to 
hall Its hlgh t. and mark the place on the scale . Let the 
person sit In Ihe water so deep that bls head ,, 111 be Just 
out of water ; mark again th e place on the sca1 e,  and 
tbe dlffercnce of tbe t wo places will show exactly the 
cubic volume of the body without head ; let us cKll this 
v. Let the person plunge entirely Into the wa ter, so 
tbat the bead aloo It under water, and mark again the 
place on the scale. The dllference of llie number 
marked the llrst time and this number will show the cu· 
blc volume of the entire person Including the head ; let 
us call this V. Now. o f  course, dillerent volumes of tbe 
body beln&' t�ken,thelr welghts tnust be 1 0  proportion to 
their cubic volume. and therefore V :  (V -v) : : P :  x,where 
V Is the cubtc volume of e n t i re peraon and v tbe cubic 
volume of pel Ion exclu8tve of the head ; therefore, 
V -v=the cubIc volume of the head. and P=the weight 
of tbe entire person : and therefore x, that Is t b e  weIght 
of the head, ls very easily found. 

W. D. M. says that A. L. can make artificial 
boney a s  follows : To 10 lbs . sugar. add 8 lbs. water, 40 

grains cream of tartar, 10 drops eSRence peppermlnt,Bnd 
8 lbs. strained honey. First dissolve the sugar In water, 
and take all the SCU 'll ; then diss olve the cream of tar· 
tar In a little warm water, which you will add with some 
little stirring ; tben add tbe honey ; heat to a bQlUng 
pOint, and stir for a fow minutes. 

C. C. G. says, in reply to J. W. T. S., whose 
chickens sulfer from cholera : Put asssfretlda Into their 
drinking water, and I think you wlil have no further 
trouble with chicken cbolera . 

H. A . says : In explanation of the difficulty 
of blo wing a disk of paper from a similar disk plared on 
the end of a tube as Illustrated In a recent number of 
your Journal, I BeDd tbe following solUti on , suggested 
by an article In the Popular Science ' Monthill. entitled 
" The Atmosphere as an Anvil . "  In blowI ng tbrough the 
tube. tbe force exerted on the paper dI.k Is conllned to 
the area of the Internal diameter of the tube, the actual 
Increase of power given by the breath being campara. 
tlvely small. This column o f  air. In order to displace 
tbe paper, must move 'a column tn fron t ,  and eqnal to 
the area of the paper. The disk of card Is of UBe only to 
steady the paper, so as to keep It In a perpendicu lar 
posi tion and to keep the force. exerted In parallel lines . 
The stronger and more sudden the blast througb the tube, 
the closer w1ll be the adherence of the paver to the 
card. 

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

o. D. R.-It 80nslsts of carboaate of lime, carbonate 
of magnesia, corbonate of Iron, and BlUca -D . B.-It I. 
.ulphnret of Iron .-M. S . No , l ls black oxide of mangan. 
eoe . If this was found at the place where YO'1r letter "as 
wrltton , l t  Is Interesting as being the lIrat found In Vir. 
glnla, and showl r g  another of the few 10c,Utles In tbe 
United States where mangan�se Is found. If there Is a 
quantity of the ore you should have It fully analyzed 
and reported upon. No. 2 1 s  galena or sulphuret of lead. 
-W. J. C.-Shall be glad to report on the ebaracter of 
the speclmenB you .end, and, 1f truly valuable, to say so. 
-R. D.-They are garnets of d11rerent colora and vari. 
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etleo , H. B. R. Send on your specimens. J .  H.  C .  It 
I s  gal�na or .ulphuret of lead -Ii'. B . -No. 1 Is hepatic 
pyri t es.  No. 2 1 8 1ron pyrl t e s . - D .  P. S . -The specimen 
contains some magnetic oxide of Iron dlsoemlnated 
through a quartzose matrix. but no sI lver was found on 
assay.-J. M H. writes from Ne w Iberia. La., and sendB 
some specimens found on Petit Anse Islsnd. where the 
Louisiana salt mines are Situated. The topograpby and 
formation of the Island Is rather curiOUS, being a suc· 
c.s.lon 0 1  hills and valleys,rlslng suddenly from an end· 
less salt marsh whlcb surrounds It. The specimen. were 
taken from a deep run througb one of the hllls.  The 
lead· looking particles In the sandstone exist I n  conBid· 
erablQ quantity. Tbey b ave exclte<l much curiosity. A. 
The bright crystals of black color and m e ta1l1c lUB' 
ter 'are rhombohedral crys, .ls of specular Iron are . 
Much of It Is attractable by the magnet, and can be 
picked out from the sand by running a strong mag· 
net tbrough It.  Some of It contatn s a certain percent· 
age of titaniUm . The ml oute crystals are delicately 
tinted pink crystals of quarlz. 

C. H .  F. asks : What is slater's cement 
compo,ed of ?-T . M. P. asks : How ran I construct a 
simple and cheap dry bouse tor dryln&, ftult on a small 
Bcale ?-O . J. T.  asks : 1. How can I clse·harden breech 
actions of breech loading gnns. to give them the eJouded 
appearance ? 2. How can I color twist and laminated 
steel "hot gun barrels to m .. ke them show the tWI.t , 8 S  
w e  s e e  I n  Imported o n e s  ?-8 . H .  R. asks : From w h om 
did the negroes sprln&'. and what causes their black 
color ?-R . P. asks : How c.n I make paper Impenetra. 
ble to linseed aU ?-B . F. B. SByS : There Is a problem 
whick some one has found In a work pnbllshed many 
years blnce whtcb is as follows : I I  A man at the center of 
a circle 560 yards In ( tameter. start. I D  pursuit of a 
horse runn1 ng around its circnmference at the rate of 
one mile In two mtnuLes ; the man goes at the rate of 
one mile In six minutes. and runs directly towards the 
horse In whatever direction be may be Required the 
distance each wi ll run before the man catches t b e  horse 
and what llgure the man will describe." I h ardly think 
It  admits of a salt tlon under tbe above condltlono : but 
were they reversed. thdt i8. ft the man were run ning at 
the rate of one mile In two ml n ntes, and tbe h orse on8 
mile In six mi nutes, wba t would tbe answer be ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIBNTIFIC AMERICAN 
acknowledges, with much pleasure, the reo 
ceipt of original papers and contributions 
npon the following subjects : 

On the Vienna Exposition. By A. D. 
On the Sun's A ttraction. By H. B. and by 

A. L. L. 
On Light Freight Cars. By H. S. B. 
On the Madstone. By R. D. S. 

Also enquiries and answers from the follow. 

ing : 
w. E. L .-J, T. W .-M . E .-G . W. H .-P . J. K.­
E. G . B .  
Correspondents ln dllferent parts of t h e  country ask 

Who furnishes plan s and machinery for steam laun­
dries ? Who supplies cotton seed hull ers, decortlcatQra, 
and all preBses ? W.,ere can a subscriber obtain a cider 
preas ? Wbo sells cheltnut hoops for c_sks ? Who makeo 
wire sifters and baskets ? Who makes Ihe beat metall1c 
self·packlng for pistons, with bra.s rings, etc ? Makel"l 
01 the allove arUcles will probab'y ;>romote their Inter. 
estl by advertising, In reply, In the dOIENTIJ"IO AlIlIlII. 
OAN. 

Correspondents whose Inquiries fall to appear should 
repeat them. If not then publishe d .  �hey may conclude 
that, for good reasonl, tbe Editor declines them. Tbe 
address 0 1  the wrlter sbould always be given. 

Several correspondents request UB to publl.b replies 
to their enquiries about the patentability of their In. 
ventlons. etc . Such enqulrl •• wUi only be answered by 
letter, and the parties sbould give their addresses. 

Correspondents who write to ask tbe address of certain 
manufacturers, or where specilled articles are to be had, 
also those hav1l1g goods for sale, or who w�nt to lind 
partllen. should send wltb their communications an 
amount sumclent to cover the cost of publication under 
the head of " Business and Personal." which Is apeclally 
devoted to sllch enQ ulrles. 

[OFFICIAL.] 

Index of Inventions 
FOR WmCK 

Letters Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

May 19, 1874, 
&ND BACH BEARING THAT DATB. 
[Those marked (r) ara reissued patents . ]  

Anvil, G .  Hornby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,028 
Auger, hollow, J. D. Waite . . . . . . . . . . . . . . . . . . . . . . . . 151 ,178 

Ball ear. G. Smit h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,168 

Bale tie, F. L .  Batps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,000 

B.le tie, J. J. H.glns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,120 

Balloon. J. Hartness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,124 
Bath. vapor, C. A .  Munro . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .149 

Bed bottom, J .  V. Taylnr . . . . . . . . . . . . . . . . . . . . . . . . . .  151,(62 
Bedstead. fol ding cot, W. Wright . . . . . . . . . . . . . . . . .  15fl.998 
Bedstead. wardrobe. Harrison et al . . . . . . . . . . . . . . . .  151 .020 
Beehive. W. T. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,9S5 
Bee hives, moth trap for, 1. Hobson . . . . . . . . . . . . . . .  151.1�8 

Bell, door, E. C .  Borton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.984 
Blouse, w o rkman'a, S .  Laskey • • • • • • • • • • • • • • • • . . . . .  151 ,140 

BaUer, wa.b. J.  A .  J one . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.031 

Bolt and r i vet trimmer, R. Faueett . . . . . . . . . . . . . .  151.111 
Brick machine, K.  T. Barton . . . . . . . . . . . . . . . . . . . . . .  151.0H 
Bridge gate. draw. Gasser & Severin . . . . . . . . . . . . . .  HIO,949 
Broom handlel, painting, Kltzmlllcr & Smith . . .  150,002 

Brusb, shoe. J. Ry_n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.978 
Buroer;, vapor. J. F. Marsb . . . . . . . . . . . . . . . . . . . . . . . .  151,0.10 

Buttons, macblnery for p olishing, R. H. Isbell . .  1150,960 

Buttons, polishing. R. H.  Isbell . . . . . . . . . . . . . . . . . . .  H O.969 

Can for coolIng milk. G. W. Fluke . . . . . . . . . . . . . .  151,016 
Candlestick for Christmas tree, G. w. Re�s.lng .. 151.0115 
CaDe and umbrella haudle, G. Edme . . . . . . . . . . . . .  150,945 
Car brake, W .  L. Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lil.078 
Car brake, A. F. Gue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,118 
Car coupling, L. w. Pa wls . . . . . . . . . . . . . . . . . . . . . . . . . 150,974 
Car, dumping, F. Peteler . . . . . . . . . . . . . . . . . . . . . . . . 151,156 
Car replacer, E. Newcomb . . . . . . . . . . . . . . . . . . . . . . . . . 150.971 
Car starter, Carpenter & Bailey . . . . . . . . . . . . . . . . . . .  150.936 
Car starter. C .  L. Praeger . . . . . . . . . . . . . . . . . . . . . . . . . .  151.052 

Car Btarter, T. Scb oley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.164 
Cars, rellector for railway, C. S.  Buck . . . . . . , . . . . .  151,081 
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Carbureter. 1". G. Palmer • • • . • • • . • • • • • • • • • • • • • • . . • •  151.158 
C .. rpet s weeper. H.  H. Herrick (r) . . . . . . . . . . . . . . . .  5,875 
C"'rlagp . chlld·s. W. Stew .. rt . . • . . . . . . . • • . • • • . . . • • •  150.984 
Carriage trimming • •  rubber coated. A. Albrlllht 1110.997 
Cart rl<lge. Hart & LOll8n . . . . . . . • . • • . . . . . . . . • . . • • . • .  151.121 
Cartridge loadp r and c .. p extractor. Hart & Logan 151.122 
Carving tool. C .  Fon t .. na . . . • • . . . . . . . . . . • • • • • • . • .  1110,918 
Chondeller olldlng drop light. W. J.  Buck . • • . . . . 151 .088 
Cbandell.r .lIdlng dro p lI.ht. B .  Tback.ra . • . . • .  151.1 71 
Chuck •• ja .... for m.t .. l. G. R. Stetoon . . • • . • • • . . •  1;0.988 
Churn. A.  Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.019 
Ch nrn d •• ber. D. Moore . • • . . • • • • . • • • • • • . • • • • • • • . . . •  150.969 
Churn da.her. S.  J. Olm.ted . • • . . • • • • • • • • • • • • • • • • • •  15 1.152 
Cigar tip former. G. H. Batchelder • . . • • • . . • . • . • . .  1 5 1 .075 
Uaap for elastic hands. A. Llebenroth . • • • . • • . . . .  151,098 
CI .. sp. ticket. H. N. Rucker . • • • • • • • • • . • • . • • • • • • • • • .  1110.977 
Clock. H .  A. T .  R.lnecke . . • • • . • • . • • • • • • • • • • • • . • • • •  1 51.056 
Clot he. fram e .  L . Magee • • . • • • • . . • . . • • • • . . . • . • • • • • •  151.03'1 
C1otbe. line fastening. E. Taylor • • • • • • • • • • • • . . • • • .  1 50.998 
Clothe. pound.r. E. Att we ll  . . . • • • • • . • . . • • . • . . • • • • • •  150.999 
Clothe. pouuder. M. W. Fry . • • • . • • • . • • • • • • • • • • • • • •  151 .118 
ColI'ee urn . C. Hitchcock (r) . . . .  • . • •  • • • . • • • • • • • • • •  5.8'76 
Conden. e r  • •  lectrlc .. l .  C. A .  and I .  S .  Browne . .  151 ,004 
r ooler for milk and butter. Os,orne & Gaston . .  151 ,016 
Copp.r by tin. precl pltatf n g. 1'. S. Hun t . . . . . . . . . . .  150.957 
Cordage. electric conducting. T. L. Reed . . . . . . . .  151 .157 
Corn and potato coverer, F. Diet%; . . • . . • . . • . . • • • •  Uil.10-1 
Corn. removing �erm. from. N. A.  Conklin . . . . . .  151 ,092 
Cor.et .teel. M. To mlln.on . . . . . . . . . . . . . . . . . . . . . . . . . 151 ,175 
Croze. J. W. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .188 
Curry comb. I, . 'IIerrlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.14' 
Curr, comb. G. H. W9terhouse . . . . . . . . . . . . . . . . . . . .  151.1!1O 
Cutter head. J .  M. Waters . . . . . . . . . . . . . . . . . . . . . . . .  151.067 
Dental tool. H.  E. Dennett . . . . . . . . . . . . . . . . . . . . . . . .  150.913 
Derrick. H.  Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.089 
Deok • •  chocl. W. P. Uhllnger . . . . . . . . . . . . . . . . . . . . .  151 .177 
Dovetailing machine.  A.  Davl . . . . . . . . . . . . . . . . . . . . .  151 .098 
Drill .  rock , R. Fl etcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.112 
Drillin g machine metal. J.  Tull'ord . . . . . . . . . . . . . . . .  150.990 
Rlev ator. J. Fen80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .014 
Engine. petrol eum dynamic. J. Hock . . . . . . . . . . . .  151.U9 
EnIrlDP • •  team. J.  Houpt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.952 
Engi n e  houoe w .. rmlng lire. H. V. Coleman . . . . . . .  l lIO.9S8 
II:nglnes. relief valve for lire. G. J. Orr . . . . . . . . . . . .  151.0 '5  
R n glne. surf .. ce conden.er. J .  Houpt . . . . . . . . . . . . . . 1110,952 
Envelope connting m",,*lne. etll c .  A. A.  Rlfeutan 151.158 
F"n . .. utomatlc, G. H. Thomp.on . . . . . . . . . . . . . . . .  : .  151 ,172 
Fences. conat·ructlng r .. lI. J. W. Gr .. ham . . . . . . . . . .  151 .111\ 
Fire ••  cape. R .  Bustin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 .007 
1"1.11 h .. tchlng bOX, n. N. Bry .. n . . . . . . . . . . . . . . . . . . . .  151 .090 
FIBnge union , J. R .  Wor.wlck . . . . . . . . . . . . . . . . . . . . .  1 51 ,186 
Fla.k. moh ler'., r. l[aGI1lre . . . . . . . . . . . . . . . . . . . . . . . . . 'l�I,Oi8 
Floor cloth ••  etc .. F. W.lton (r) . . . . . . . . . . . . . . . . . . .  5,822 
Flower pot holder. 1<:.  Lvnch . . . . . . . . . . . . . . . . . . . . . .  151 ,142 
FOl1n tlLln. p .. rlor. R. V. Brle.en . . . . . . . . . . . . . . . . . . . .  1 5 1 ,008 
Frntt dr,er. E. A. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 51 , ld5 
Fruit g .. lh erer. Kel.ey & Newton . . . . . . . . . . . . . . . . . .  151.196 
Fuel, .rtilleial . H . MautM . . . . . . . . . . . . . . . . . . . . . . . . .  151 .041 
FnrnRce, hot .. lr, 1I1 . Funk . . . .  • . . . . . . . . . . . . . . . . . . . . . .  151 ,017 
Ga@ , generaUng and c .. rburetlng, C. H. Crawford 151 ,095 
G ... , b eatinl< and l1\umlnatlng. J . G. Blunt . . . . . . .  151 .002 
G •• regul .. tor, A. C .  C.on da! . . . . . . . . . . . . . . . . . . . . . . . .  1 50.912 
Gate, farm. J. A. Cordr .. y . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,091 
O.te , farm. �. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,068 
GRt¥s an d  door. , clo.lng, W. If. McC ormlcl< . . . . . .  151 .1 45 
Genera.tor, carbonic actd, O. Z wtetu8ch . • • . • • . • • .  150,995 
Grain ,  . t e  .. mlng, W. C. and J. N. Knox . . . . . . . . . . . . .  1�1.014 
G ... ln bl nd.r, H .  A. Dietze ! .  . . . . . . . . . . . . . . . . . . . . . . . .  1 51,105 
Grappl "  for hol.ti n g  monumen t ••  P. B. Stnart . . .  1 51 .061 
Grate, IIreplac e .  C.  Rummel . . . . . . . . . . . . . . . . . . . . . . . .  151 . 1 63 
Grove mound. J. R. A 'lr .. m . . . . . . . . . . . . . . . . . . . . . . . .  151 ,070 
Hand or .ad Iron. J. Rob.rt.on . . . . . . . . . . . . . . . . . . .  151 ,160 
H arne . .  ro.ette, rubber·co .. ted, A.  Albright . . . . . .  1 110.006 
H .. row, E. F. Pryor.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50.S76 
Marve.ter. C.  B. W i thington . . . . . . . . . . . . . . . . . . . . . . . .  150.99'l 
Heating apparatus. w .. ter, J. H. Walker . . . . . . . . . . .  150,001 
Hor.e b I t ,  C. E. Heinz ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,1)24 
Horse detach ... C . Metzger . . . . . . . . . . . . . . . . . . . . . . . .  150.96� 
Hor.e p ower. P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . .  15 1 ,011 
Hor •• pow .. br .. ke,  H .  N F .. rley . • • • . . . • . . . • . . . • • •  151.110 
Horse. from .tr .. ylng. preventing, D .  A .  John.on 1 51 .184 
Horse shoe, \'t .  F . wceltt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 ,01 8 
Hor.e.boe blank •• bar for, Carruther • •  1 al . . . . . . . 151 .091 
Hydr .. nt. C. McComa. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 .042 
Ice cream freez.r. C o nner .I al . . . . . . . . . . . . . . . . . . . .  1�1 .093 
Injector for ven tI Iating. J. H. Irwin . . . . . . . . . . . . . . .  150,!l58 
Tl iseet de. troylng compound, J. D. Bram.n . . . . . .  151 ,018 
.Tack . ll ftlng, M. B. He n ry . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.126 
Kaleid oscope,  C . G . Bu.h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .C05 
Kalpldoscope obj e c t  bo x, C. G. Bn.h . . . . . . . . . . . . . .  151,006 
Knitting machi ne cam , R. D. Leech . . . . . . . . . . . . . .  150,964 
Knl Ulng machine cam c,lInder. R. D. Leech . . . . . .  150.966 
KnlttlnK mach'ne cyH n d " r. R. D.  Leech . . . . . . . . . . . 150,965 
Ladder. IIrem,n's,  J. J. H .. rtman . . . . . . . . . . . . . . . . . . .  151 ,128 
Lamp, A.  Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,989 
Lamp. S. S. K I rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,137 
Lamp coll .. r and .h .. de h older. G. W .  Hadll.eld . . . . .  lrlO,950 
Lamp. fonntal n .  W. J .  J e ll'ery . . . . . . . . . . . . . . . . . . . . . .  151 .183 
Lan d roller. A .  T i tlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.174 
Lap table. L. M. Chapm .. n . . . . . . . . . . . . . . . . . . . . . . . . . . 151 .090 
Le .. d . makl n g whlte. C . J .  Sevin . . . . . . . . . . . . . . . . . . . .  151 .le5 
Leather .courlng machine. J. M .. xwell . . . . . . . . . . . .  151.144 
Level .  grading. J. Thornley . . . . . .  . .  . . . . . . . . . . . . . . .  151 .178 
Lighting apparatn., .treet, J. L. Ewln . . . . . . . . . . . . .  151 ,109 
Lock. permntatlon. J.  R. Wlnlleld . . . . . . . . . . . . . . . . . 151,184 
Log turner. H. T .  Hnnter . . . . . . . . . . . . . . . . . . . . . . . . . .  151.1SO 
Loom shnttle. Arnold & Pea.lee . . . . . . . . . . . . . . . . . . . .  150.911 
Loom weft .top mechanl.m. J. J. S witzer . . . . . . . .  1110,967 
Lubricator. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.108 
Mast hoop, I. Solomon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1,169 
Me .. t holder. BeY\n. & Benj.mln . . . . . . . . . . . . . . . . . . . 151.U01 
M edicine dropper. D. Warner . . . . . . . . . . . . . . . . . . . . . .  151 ,066 
Mill .  cld�r. S. M. les (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,;77 
lUll. grindi n g. G. H lb.her . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.02; 
Mi ter box. L .  W . •  ,angdon . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,139 
Miter box. R.  Munro e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,970 
Miter box, C. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .051 
Motive power. R. R. Gnbbln . . . . . . . . . . . . . . . . . . . . . . . . 151 ,117 
Mucll .. ge holder, A. B. Swift . . . . . . . . . . . . . . . . . . . . . . .  150,986 
lIIuslc leat turner, C. S. RfD derknecht . . . . . . . . . . . . .  151.159 
Oll cake., envelope for. J.  H. Sel Jars . . . . . . . . . . . . . .  151.059 
011.  etc .• mat for pre.slng, W. H. Crocker . . . . . . . .  llIO.9U 

011 from aolmal .ubsl ance •• removlng.G.N.Phelp. 151 ,050 
Organ .ctlon . pneumatic, R .  N l cbol . . . . . . . . . . . . . . .  150.872 
PacklLg rln g . team cyllnder. J .  J. Roberta . . . . . . . .  151.057 
Packing. woolen. Tomlln.on & So,T\ck . . . . . . . . . . . .  151,061 
P .. per boxe •• ma!<lng. G. Conkling. Jr . . . . . . . . . . . . .  150,940 
P .. per banging machine. R. Bu.tln . . . . . . . . . . . . . . . . .  151.08K 
P .. per pul p .  dlslntegr .. tlng IIber for. J. P. Herron. . 151 ,127 
Peach .... orter. J. A. Jone . . . . . . . . . . . . . . . . . . . . . . . . . .  150.961 
Photogra phiC picture. T. Donoy . . . . . . . . . . . . . . . . . . .  J IIO,914 
Picture .trelcher fr .. me, A.  Stem'el . . . . . . . . . . . . . .  150.982 
Pier and .ewer. C1exton & King . . . . . . . . . . . . . . . . . . .  150,987 
Pin and dowel m .. chlne. B. U. Travl . . . . . . . . . . . . . . .  150.989 
Pipe •• solder j oint for. W. A. Shaw . . . . . . . . . . . . . . . . . 151.166 
Pl .. ner •• cbllcl<lng j a w  tor me tal. H. Sherwood . . . .  150,980 
Planter. corn .. nd cotton. W. H. Grlmth . . . . . . . . . . .  151,019 
PI .. nter. cotton. W. T. Bnll' . . . . . . . . . . . . . . . . . . . . . . . .  151,1r.C9 
Planttr. ootton .. nd corn. Z . Roge .. . . . . . . . . . . . . . . .  151.161 
Plant er. leed, John.on u al . . . . ... . . . . . . . . . . . . . . . . . .  151.080 
Plo .... mold board. Matte.on & Wllllam.on . . . . . . . .  151 ,143 
Plow . .... lIeel. I. R. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . .  161.1 14 

Jrituufi, )mtri'Ju. 
Plo w. wheel . Ral. ton & Harvey . . . . . . . . . . . . . . . . . . . 151 ,oM i On application for Kxtenllon of Patant . . . . . . . . . . . . . 830 
Pot, collee. C. Coll in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,008 ' On granting the Extenllon . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  30 
Pre •• , baling, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . .  151,012 On IIl1ng a Dlaelalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
PrInting matrlce •• etc .. producing. E .  Edward . . .  150,916 On .n application for De.lgo (8l( yea .. ) . . . . . . . . . . . . .  10 
Prlntfng p r e  •• , T. S. Bate. (r) . . . . . . . . . . . . . . . . . . . . . . .  5,879 O n  application f o r  De.lgo ('l y .... ) . . . . . . . . . . . . . . . . . .. 13 
Propulsion. marine. R. HlInter . . . . . . . . . . . . . . . . . . . . .  1110.956 On application for De.ln rt4 ye.rs) . .

. . . . . . . . . . . . . . . . 30 
Pump bncket chain.  W .  C . Barker (r) . . . . . . . . . . . . .  5,878 
Pump bucket ch .. ln. O. O. Witherell . . . . . . . . . . . . . .  151 ,185 CANADIAN PATBNTa 
Pump valve . W. D .  Hooker (r) . . . . . . . . . . . . . .  . . . . . . . .  5.881 LIlT OJ!' PATENTS GRANTED IN Cu ADA. Parllier. middlings. Bryson & McMa.ter . . . . . . . . . . .  1 5 1 ,081 
Radiator. T. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,151 
Radi ator. J. S prIBger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,170 
tCallway r .. 11 jOint. W .  N. Hutchinson . . . . . . . . . . . .  151.131 
Re frigerator. G .  B:neuer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 51,03.' 
Regl lter. commercial.  C. D. Week . . . . . . . . . . . . . . . . .  151,181 
Roller bnahlng •• pin for. F .  B. Torrey . . . . . . . . . . . . .  151 ,li6 
Roiling macblne. metal . M. H .  Brook.bank . . . . . . . .  151.079 
Rubber, mold for hard. E. C .  Sheridan . . . . . . . . . . . .  151 ,060 
S.d Iron. N. B. Lindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.967 
Sa.h f ... tener. J. Zimmerman . . . . . . . . . . . . . . . . . . . . .  1 51 .189 
Saw. W. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,048 
S .. w mill. D. C .  Pre.cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.975 
Saw mill dog, L. P. Gilbert . . . . . . . . . . . . . . . . . . . . . . . 151.1 16 
S a w i ng machine, b .. nd. Doane et al . . . . . . . . . . . . . . . . .  151,106 
Scall'old, J. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,150 
Scl •• ors, S. H .  Waldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.179 
Screw p l  .. te. G .  D. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,010 
Separ"tor. ore. P. J. Mitchell . . . . . . . . . . . . . . . . . . . .  1 5 1 ,044 
Se wing machine ca.ter, W. J.  C. Gaar . . . . . . . . . . . .  151.018 
Shaft hanger. J .  S. Eggle.ton . . . . . . . . . . . . . . . . . . . . . . .  150.947 
Sbeet metal elbow j o i n t .  J. S. Dennis . . . . . . . . . . . . . .  151,103 
Sheet me tal ve •• els, jolnt for. P. B .. II . . . . . . . . . . . . .  151 .072 
Shirt bo.om. B. A. O.good. . . . . . . . . . . . . . . . . . . . . . .  . 151,047 
Shoe brn.h, J.  Ryan . . . . . .  : . . . . .  <; . . . . . . . . . . . . . . . . . . . .  1110.918 
Slloe .olel. drying. H. L. Dralfe . . . . . . . . . . . .  , . . . . . . . .  151, 107 
Shovels, m .. nufacture of. T.  J.  Blake . . . . . . . . . . . . . .  151 .077 
Shntter f ... tener. B. F. Crocker . . . . . . . . . . . . . . . . . . . .  151 ,c96 
Sbutter f ... tener. H .  & F. H .  Humphrey . . . . . . . . . . .  150.955 
Skirt protecto •• A. A. Mandell . . . . . . . . . . . . . . . . . . . . .  151.096 
Smoke and .p .. rk conveyer. T. De Codezo . . . . . . . .  1 51 ,098 
Soldering tool. M .  A. Hawkes . . . . . . . . . . . . . . . . . . . . . .  151.125 
Soldering tool.  R. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 150.981 
Starch pOlish . m .. nuf .. cture of, W. J. Burleigh • . . •  151 .085 
Steel .. nd Iron tempering oven . G. F. Simond . . . .  151.187 
Stench trap. W .  A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 51.087 
Stone,pun ch.dle. &  wedge for spllttlng,J.p .. lmer. 151,\54 
Stone ware against acid •• coating. O. Zwletu.ch . 150,994 
Stove. ba.e bnrnlng cool<. J. G. Wldm .. n . . . . . . . . . . .  151.188 
Stove. cooking. E. Bu •• ey (r) . . . . . . . . . . . . . . . . . . . . .  5.880 
Stove. heating, B. M. Anthony . . . . . . . . . . . . . . . . . . . .  15 1 ,071 
Stove. heating. J. A. Y onng . . . . . . . . . . . . . . . . . . . . . . . .  151 .187 
Stove pipe .helf. H. & W. H. BurdIck . . . . . . . . . . . . . . 151.081 
Strainer for mtlk p .. tI •• C. Seh.mbr .. . . . . . . . . . . . . . . .  151.058 
Table and desl<. work. A .  WernIcke . . . . . . . . . . . . . . . . 151 ,182 
Tax calculator. P. F. Pettibone . . . . . . . . . . . . . . . . . . . .  1110.978 
Telegraph appa .. tu ••  V. H. De Forvllle . . . . . . . . . . .  151.101 
Telegraph appar .. tn ••  V. II. De Forvllle . . . . . . . . . . . 151,102 
Telegraph .. pparatu • •  upport. V. H. De Forvllle . 151 .100 
Telegr .. ph. prlnting. G .  W . H o  .. e . . . . . . . . . . . . . . . . . .  150,958 
Thill coupling. Quaintance & Hale . . . . . . . . . . . . . . . . .  151 .058 
Tinned plate •• uniting. G. H. Perklnl . . . . . . . . . . . . . .  151,155 
Tobacco hanger, H. N .  Strong . . . . . . . . . . . . . . . . . . . . . . 150.985 
Toy. auto matic. Althof & Thomass . . . . . . . . . . . . . . . .  150,998 
Toy. chi me. E. C.  Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 933 
Toy, croos bow. S . T. Field . . . . . . . . . . . . . . . . . . . . . . . . . .  151.015 
Toy gun. J. C. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,068 
Tr .. p ,  hog. J. M. & G.  M. Overshl n e r  . . . . . . . . . . . . . .  15 1.048 
Trap, plumber' •• C. C. Tracy . . . . . . . . . . . . . . . . . . . . . . .  151.065 
T r uck. tilting. O .  M. Shep ard . . . . . . . . . . . . . . . . . . . . . .  150.979 
TrunK. W. J. Large . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,035 
Trunk stay, 1'.  Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.11 2 
Valve • •  afety, J .  C. Hodgin . . . . . . . . . . . . . . . . . . . . . . . . .  151 .027 
V .. ntllin. artillclal, W. Haarmann . . . . . . . . . . . . . . . . . .  15 1 .1 19 
V .. rnl.b or poll.hlng componnd. D. T. Hall . . . . . . .  150,951 
VeblCle aJ<!a .plndle. D. R. Klinger . . . . . . . . . . . . . . . .  1 5 1 ,188 
Vehicle da.h board. J. Morrl .on . . . . . . . . . . . . . . . . . . .  151.147 
Vebl,le end gate. J. C. Hawker . . . . . . . . . . . . . . . . . . . . .  151 ,023 
Vehicle runnIng gear. A. M. Wor�en . . . . . . . . . . . . . .  151 ,069 
Vehicle spring, J. Curti . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,097 
Vehicle .prlng. A. L. & L. A. Davl . . . . . . . . . . . . . . . . .  151.009 
Veblcle wheel. HOJ t &  Nutting . . . . . . . . . . . . . . . . . . . .  150.954 
Veblcle wheel. W. F. Morton . . . . . . . . . . . . . . . . . . . . . .  151,148 
Vehicle wheel I. Ipoke for. C .  W. Latham . . . . . . . . . .  151.141 
Vessel., ceotcr board tor. J .  T.  Ha tlleld . . . . . . . . .  151.0la 
Watcb cale spnng. J .  Harwoo(! . . . . . . . . . . . . . . . . . . . . .  151,021 
Wa ler I rap., making. Butler & Elton . . . . . . . . . . . .  151 ,088 
Water wheel & pre •• ure regulator, J . E .  La Blanc. 150.963 
Wheelbarrow w heel and axle. W. C. Barr . . . . . . . . .  151 .0;8 
Whlmetree. H. M. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.032 
Wblffletree • •  taple. M. Hinman . . . . . . . . . . . . . . . . . . . . .  151,tl'l6 
Wlndmtll, 1'. J ell'eraun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.182 
Wood grinder. B. F .  Barker. . .  . . . . . . . . . . . . . . . . . . . . .  150.982 

APPLICATIONS FOR EXTENSIONS. 
Application. hav , ec" dnly llied .. nd are n o w  pending 

for the extension of the lollowlng Letter. Patent.  Hear· 
Ings upon the respective applications .. re appOinted for 
the day. hereinafter mentione d :  
29,618.-PBINTING PBIIS8.-J. E .  Prl •• t .  Augu.t 1 2 .  
�9,699.-INSIIOT DIISTIIOYING Al'PAIIATUB.-A. Isaacson. 

August 5. 
29,727.-SBAPING AND MOLDING MAOBINE.-H . D .  Sto· 

ver. August 5 .  
29.'t.;8.-PLAlI'ING lIiAOBINB .-H .  D.  Stover . Aneust 5. 

EXTENSION S GRANTED. 
2S.878.-FIEE ESCAPE .-L. King. 
23.SS9.-RUBBEB HosB -T . J .  Marall. 
28,402.-IcE CBEAJI FBEEZEB.-C . W . P.cker. 

DESIGNS PATENTED. 
7,4S5.-CABPET . -R .  Allan. Yonker. , N. Y. 
7,496.-Toy WAGON.-L. Althof. Hoboken . N. J •• • I al. 
7.487 -GAME TABLB.-J. M . .arunswlck,Clnclnnati . Ohio . 
7.4ol8 to 7.«S. -CABPBT8 .-A. Heald, Philadelphia. Pa. 
7.44I.-BoILEB STAlID.-F. Lanca.ter, New York city. 
7.445.-0lllNIBU8EB.-C . M. Murch. ClOclnn .. tl . Ohi o .  
7.446.-FoBK HANDLBB. ETtl. -C .  Osborne. North AttIe· 

borongh. M ..... 
7,4.t1.-HUDLES.-G. W. PlnmmEr. New .. rk. N. J. 
7.448.-FBNOB. -S. Turnbach. Bloom. burg. Pa. 
7.449.-l'IPE MOUTB PIBCE . -W .  Demuth. New York city. 
7,450.-COOK S·rovE.-J . R.  Ro.e et al., Pbll .. dalphl., P .. . 
7.45I.-HEATING SrovE .-J. R. Ro.e .I al .• Phlla • • Pa. 

TRADE MARKS REGISTERE�. 
1 ,795.-COSKBTIC8. -J. A. PODonl. St. Lonll. Mo. 
1.796.-GBEBN COLO"S.-W. H. S wift & Co •• Bo.ton . M •• 
1.797.-CBEWING TOBAOOo.-Allen el al •• Clnclnn .. tI.Oblo. 
1,7Il8 & 1.799.-PLABTEBS. -L .  W. Warner & Co . •  N . Y . clty . 

SVHEDULB 011' PATB!!'!' II'BU. 
On each CaveaS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 U  
O n  each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... -'3 
On IIIlng each application for a Patent (17 years) • • 13 
On 1 •• 00ng eltch original Patent . . . . . . . . . . . . . . . . . . . . . .  hO 
On appeal to Eumlners·ln· Chlef . . . . . . . . . . . . . . . . . . . .. l0 
On .. pn�"1 to Comml •• loner ot p.tents . . . . . . . . . . . . . . 8lJO 
Oil II.. .,UcaUoD. lor RetH ••• • • • • • • • • •  , • • • • • • • • • • • • • • • • •  880 

MAY 19 to MAY 28, 1874. 
8.447. -P .  Mutter. G. BI .. ck. and W. W. Sims. Hamilton . 

Went worth coun ty. Onto Improvement In clolhe. 
pin. c .. n.d "Mutter's AdJu.t .. ble Wire Clothes Pin ." 
May 19. 1874 . 

8.448.-S. W. France. Hamil ton. Wentwortll countY, Ont. 
Improvement In boUer .. tt .. chment for cooking stove •• 
caIled "France'. Stove Boller Attachment . "  May 19. 
1874 .

. 

8.419.-T. Miller. New York city. U. S. Improvement. on 
a lire extin gul.hlng .ystem of water pip .. for hlgb 
buildings. c .. I1ed "Ml ller's Fire Extinguishing Water 
Pipe .. nd Fire E.cape Attachment for Bui ldings . "  
lI[ .. y 19. 1814. 

8.411O.-A. R. Williams .. nd J. S. Edwards, M .. r.h .. lltown. 
Marsh .. 11 county. Iowa. Improvements In kiln for 
burning brick s ,  tUea, earthenware, Bnd o ther commo­
dities. or drying tbe same • •  n d  the mode of setting the 
materl & !  to be burnt or dried. ca Iled " WIlliam.' Fur 
n ace KIln . "  May 19, 1874. 

8.451 .-J. F. B .. ldwln. Bo.ton. Snll'olk county. Ma.s . •  

U .  1:; . ,  .. n d  C .  H .  Hardy. Hingham. Plymouth county� 
Mals. Improvements on plane ••  called " The Baldwin 
.. nd Hardy Improved MetalliC PI .. ne." May 19. 1874. 

8.452 .-J. F. Baldwi n .  Bo.ton. Sull'olk coun ty. Ma •• . •  U .  S . • and C .  H . H .. rdy. Hlngh .. m. Plymouth county. 
M •• a.  Improvement on pl .. ne •• called " The B .. ldwln 
.. Ld Hardy Improved Metalltc PI.ne • •  " M�y 19. 1874 . 

8,453 .-C. L. Morehou.e and R. Fltzger .. l d ,  C1evel .. nd. 
C uyahoga county. O .  Improvement. on lubricating 
gre .. se compounds. c.lled · ' M orehou.e & Fitzgerald'. 
Grea.e Compound. " May 19. 1874 .  

8.454 .-0. Bickford, N e w  York city. U .  S .  I mprovement. 
on family knitting machine ••  c .. lled "Dan .. Bickford'. 
New .. nd Improved Family Knitting Machine . "  May 
19, 1874 . 

8,4,'i5.-C. F. WIl.on and S. H. MlIler. New York city. 
U. S. Improvement. on dlel for cutting and cupping 
or drawing met .. 1 or otber materl .. ls. called " Wlllon 
& Mlller's Improvement on Dies for C utting .. nd Cup· 
ping Sheet M e tal." May 19. 1874. 

8,45j .-J. Brlggl. Toronto. Yorl< connty. Ont •• and W. S. 
Finch. s .. me place . Improvement. on .prlng bo ttom. 
for .eats and bedo. called "Briggs & Fin ch'. ElIIptlc.1 
Spring Seat 1Ind Bed Bottom." May 19. 1874. 

8.457. -J. Briggs and W. S. Flnc b .  'foronto. York coun· 
ty, Ont.  Improvement. tn ventilating c .... and build· 
Ing ••  called "Briggs & Flnch's Sy.tem of VentUatl on." 
May 19. 1874 . 

8.458 .-G. G. III .. y. Troy. Orlean. county. Vt •• U. S. 1m. 
provement. on mill< p an ••  called " M  .. y's Milk Pa n : ' 
M .. y 19. 1874. 

8,459.-S. R. N e wcomb. Port William •• Kings county. 
N . S .  Impro vement. on fol ding . tandards for IIxed 
or revolving stool . .. nd t .. bl •• called "New comb's 
Folding Stool and T .. ble Standard ." May 19, 1874 . 

8.460.-J . B . Sml tb.  Sun .. pee. Sullivan eonnt, . N. H .  
and .J . D. SI.eper, Coatlcook, Stanstead c o u n t y ,  P . Q.' 
Improvement. on machines for making clothes p i n s . 
c .. lIed "Smltll's Clothe. Ptn MaChine . "  May 19. 1874. 

8,46 1 . - �' . E .  Smith, Montpelier. W .. shlngton county. Vt .• 
U .  S .  Improvements on wa.hlng machines. calIeu 
" Smltb '. Improved W ... her . "  IIlay i9. 1874 . 

8.462 . -8. C .  G .. rdner. Man.lleld, Tolland county, Conn . . 
U. S. Improvements on vehicle wheel.. c .. lIed 
"Gardner's Vehicle Wheel." May 19, 1874 . 

3,468 .-R. L. W .. lker. Boston. Suffoll< county. Ma .. . . 

U. S. Improvement. In railway car window •• c .. lled 
" Walker'. Improved C .. r Window. " M .. y 19. 1874 . 

8.464 .-T. H. C .. rruthers. C incinnati.  H .. mllton connty. 
0 . •  U .  S .  Improvement. on hor.e .boe bars. called 
" C  .. rruther's Horse Sboe Bar." May 19. 1874 . 

8.465 . -A. O. AbDott. Adrian , Len .. w e e  county. Mich •• 
U. S. Improvements on hub burer • •  c .. lled "Abbott'. 
Little GI .. nt Hub Borer . "  M a y  19. 1874. 

8.466 -G . C. Bo vey. Chillicothe. Ru •• county. 0 .•  U. �p 
Improvements on brick m .. chlnes, called " Bovey s 
Queen C i ty Brick MachIne." May 19. 1874. 

3.467.-1 . A. Singer. New York city. U .  S .  Improve· 
ment. on cb • •  t protectors. called "Singer's Gr .. duat e d  
C h e s t  Protector." M .. y 19. 1tr.4 . 

8.461! .-J. W. McGla.han. Montreal. P. Q. Improvements 
o n  m .. chlnery for manuf .. cturlng dr .. l n  pipes from 
cement .  clay. etc •• called "McGlashan'S Drain Pipe 
Apparatn •. " M .. y 19. 1874. 

8.469.-D. A.hworth. Wappinger's Fall • •  Dutchess coun· 
ty. New York city. U .  S. ImorovementH on ho.e .. nd 
pipe couplings. called " ABhworth's Boss Coupling . "  
May 1 9 .  18,4. 

8.470.-J. McGulrl aod H. McGulrl, Merrlckvtlle. Gren· 
ville county, Ont o Imp�ovement. I n  metallic mold. 
for c ... tlng plow point •• c .. lled "McGulrl·. SheH Mold 
for Ca.tlng Plow Points . "  May 19. 1974. 

8,471.-101. Moore. Sornla. L .. mbton COllnty. Onto 1m· 
provemen ts ln machine. or .pparatus for preserving 
fruit  •• ver-etable • •  tlsh. or meats In .e.led cans or j ars, 
called "Moore'. Im."oved Preservtng App .. r .. tn . ... 
May 19, 1874. 

8.49 1 .- W .  W. Allmand. Ea.t Boston. Sullolk county 
M .... . . U. S. Improvement. on machine. for rellttlng 
valve se .. t ••  called "A1lmand's V .. lve Seat Rellttlng 
M .. chlne . "  M .. y 28. 1874. 

8.4!tl.- M .  Reeves. Harriston. Onto Improvements on car 
couplings. called " Reeve.' Sel! Acting Coupler . "  May 
23. 1874. 

8.49S . - W .  T. Rickard . Toronto, York coun l y. Onto 1m· 
proTOments ln the con.truc tlon of machines for w ... h· 
Inll. eoncentr .. tlng, and amalgamating ores of preclou. 
metala . caUcd ··Rlck .. rd·s Am .. lgamator." May 28. 1874. 

3.484 .-R. Bu.tln , St. John , N .  B. Machine tor lIanglng 
wall p .. per. call ed"Bultf n's Improved P .. per H .. n ger." 
May 28 1874. 

8.495.-A. H .  Malcom. Dart mouth. N. S .  Improve· 
ment. on r .. llway car couplings ,  called "A. H. M .. I· 
com's Self· Connecting Car Coupling. " May 211 
1874. 

Bacll Pqe • • • • • • • .1.00 a line. 
In.lde Palre · • • • • • • 73 cent. a line. 

MrqrafJInq. III/J" 1i«Id � al 1M Ia"'" raM tur 
lifW, IIrIm«JB1WemM&t. aa IM IMU,. ",.  ... . A"�� 
... _ II<! ,.«*�ea al pubUoaIIoA o� aa -Iff aa Fr1tI4I1 
fI1Of'1UfIU 10 GppIDt' .,, "- -. �.I .u;oN'S PAT"� FRICTION CLUTOHES 
1. are maaufactured by Vlllne W. MalOn '" Co, 

vidence. B. t. Aaent!l L. B. BMklltS. flO Cliff .treat; New YorIc·; TAPLIN; m"K '" (lO •• Altton. Ohlo. 

::::s PRESS W A'NT'ED-A Hydraulic Press-
Ram from 111 to 12 In.  dhmeter .. nd 3 t o  4 f t .  long. P l atens about 40x80 f nl�h elil . Gtt"'e part.tcu la'"a a n d  p rl ce to W I L L IAM JuHNSO :-l .  Box 1769. 1'. U . ,  Pbl lad� , p lJ 1 " .  

SEE PATE NT No. 151 .137, this week's  l ist. 
An ornam e 'l t ,  cont a t n i n 2'  rbemical£ll , lIuccelillfully 

� rev.ntlng lamp, from exploding and cblmney. from 
brp.aklnlr. P"' ' 'phlets  for 25 cen t •. Ter rltorY

.
for ... Ie o r 

exchange. 1,000 Agt" ntR w ;. n t � d  i mmed t'ltel v A d dreR8 
S. S .  KIRK. 512 9th St , W ... hIDgto n .  D . C .  

I MPROVED PENT AGIUP H- A n  invalua· 
ble In.trum e n t  tor En largi n g  o r  D l m l n l.hlnll to II ny Blze, Maps. Cbart •• Pbotogr"p h s .  Des'gn. ILnd Plctnres ot ... 1 kind •. Indl .pen.able to f e achers. Pal n t  .. s. Arch l .  tf"Ct .. , a n d  Engravers . Sent r o  A n v  add r ess u p o n  U 'Cpt D t  0 1 18. S e n d  f o r  circular. J A M E S  �' n S T F. R  . •  JR .. '" (;0.,  M .. n ufact\' rPr.,Cln('lnnatl.  n.  C .  T. R A  Y N OLDS '" rr .. . la& & lOB � ulton St .... 

N. Y • •  and �l Lake Sr . ,  C h i  ago , 111 ' 
Agent •. B L AT T N "R Ito ADAM. 220 N orth F O U r t b ::;t St.  Loul • • M o .  • 

---�::-:;:--=----:-:--:c,...--c---$10 A DA Y. Emploympnt for .. 1 1 Patent N o vel . 
tie. . GEO. L

.: .!:�LTON. 1I9  Na���t�!_
N .  Y .  

W HETH ER YOU W[SH TO BUY OU SELL 
S T EJ./b"fikKI:' E S .  

• PA TENTS. 
Write to E . E. ROBEUTS. 1 19 Liberty St .• N. ¥.  

RISDON'S IMPROVBD TURBINE. 
Has rhp tlgbtest "ate Bnd mo.t du"ble 

Has yielded T h e  hign e s t  ppreentage of 
whe��;��sb�� .ai·o�s'll{gk�bo:.{:��1 

c��J3S
i:'����1! 

e l���bs '89\ 

!lH�!In�" �'!.!, ... ��n � Y"t� [�p& 

SHORT HAND. 1 30 word. por mIDute In 
4 weeks. Send .tamp for 

Circular. J .  A. GRAY. P . O. Box 4.847. N. ¥. 

IM PORTANT FO R A LL L A RGE COR PO­
R A T I O N S  AND MANUF AC T U RI N G CO NCE RNS.­

Rne .. k·s Watchman'" Time Detector, cap .. �le uf 
contrOl tlDl!: , With �.be n · mos . accuracy, tD.e motton of a 
watchman or patrolman • •  s the .ame reaches di1ferent 
sta.tions of lilS �p,t . S 'nd for a C' rr.nlar. 

J.  E.  BUERK. P. v. !IoK 1,057. Boston
l>

Mas •. 
r:tl!r-:f.'t:g �rt":WI�� �Ji>ra ... �a��t¥·�thtJ;'n;�: ';hn""t.9 flol\m mit wtl1 1lA "PAn. w1t.b �t)�fn., t.n 1 . ... 

$-72 BAC H WEBK. A g ents wanted; par· 
_ tlcul .... fre e .  J .  WOETB '" Co • • St.  Lonls M o .  

tAiL"'.It:lt"1')11'.t.'.D H. WESLEY PER il I N S ,  
DESIGNER AND ENGRA VEE O N  WO OD. 

ILLUSTRAAt!.N)' fV'rIilt'T.N��rk. 
_______ �"A l'Ii?FAC nON G U A R A N TEED . 

OVER 7, 000 IN U!!IE 
BLAKE'S STEAM PUMP 
Send for lll u.tr .. t e d  c a  t .. logue, 79 & 8 1  Li berty a t  . .  N . Y  

L. & J.  W. FEUCHT WANGE 8 ,  

DRUGS, CHEMICAJ1S, OILS, &0. 
1 80 F U LTON !!I T . ,  NEW YORK. 

T wo Doors a.bove Churr.h A t reet 
( Removed from 55 Cedar St . )  P. O.  Box 8616. 

. 

Glalls and Steel M Il Dufaetnrrrs', Nickel PI 'l T e rR '  P01 . 
ters', EnameJ ers ' and Soap Ma.kers' l\ta terh l 1 s ,  Manntac. 
tnr¥rB of Silica te o f  Soda,  Soluble or Wot . .  GI",. Hy. 
drolluorlc ACid. Cbemtc .. I •• �I p t a l l l c  Oxide • •  NICK e l  
S a l t s  R n d  Anort e . .  Publl.bers o f  T r e  .. t l o e  on G e m .  on �7���\� or Water GI .... , .. n d  on �'.rmen ted Liq uors and 

MAGNBTS-Permanent Steel Magnets 
of �ny f.orm or .Ize. m .. d .  t� order by F . C. B EACH '" CO., 21;3 Broad w .. y. l' e lV York . M .. kers of the c e l ·  .bratea Tom Thumb ana Miniature Telegraph In.tr u ·  menU. • 

E. 11. MAYO'S P AT. BOLT CUT TBR. 
IF'Send for lIIu. trated C i rcular. C incinnati.  Oblo . 

ALL K r NDS 011' I RO N  A N D  ISTE i<]L DRO P 
. F O R G I N G S  m .. de to order. N F. W  t: N G LA N Il  M O  O R A N D  �1 ( ) W f Ut 0 0  • •  Uanhnrv.  C on n 

V ALUABLE PROP ERTY A N D  W ATER 
Power for Man ufactnrlng Puroo ...  for S. l e .  The Bel vl dpre MII.n ufftcturt ng Co. w l l 1  ofter a t  p u blt c fl;a t e ,  on Frtday, J u n e  1 2 ,  next , th . .  tr propertv a t  Bt'lv f d e r e ,  Warren Co . , N e w  J erfley. T h e  blll l d. t n � s  are almost. lI e w  R n d  In �ood rppalr. Water p o \\-er a h u n d a n t  and reUa. b l e .  Advanta�es for m ) n Uhf�tul1ng arc v . .  rv �reat For p"r' l c " lar� addre.s I HE I(LV t rlER& · M A N U: F A m' U R I N H  < :0 . . R . l v l d  ..... 

SHINGL E &: B �RREL MACHINERY 
EVA itT', I \l P. H E A D I N G  A N I I  R H I )l U L & S A W: ;;llllb�N'�Un��h�?Il HERS, EQUALIZERS. A N D  
B A[LEY G AUO .!!; LATHE-For tnrn l r. g  a l l  kind. hA n. 

dlea and. Cabinet wnrk:. Stmplpst and best in uCie.  W e  

�:��{�i:;:�t�a��d��ri'.�,flt�O��d���S I
ro n Working 

T .  K. BAIL"'Y & VA [ L, L o o k port . N. Y .  

A TREATISE ON BRA CING. with its  ap­
pli cation t o BrldllU and o l ber Sl rueturP. o f Wood 

ar��rr':.·tI�U�o
n
b�f��enrlv�.��i��,�.' 1 �rJ;�� eer .  With 156 

D. VAN NOSTRAND. P UBI.IS II E R ,  
2 8  Murray St a n d  2 7  Warren St . • N e w  York. 

• •• Cople • •  ent free by mall on recei p t  o f  p r i c e .  

K ING P A T  E N T CASE H A RDENING 
Iron convert. tbe o u l .lde I n t o  Steel-can be an 

n .aled .nd tempered as otller stee l .  For f1l1bts.  a ddre. s  
K .  T .  K ING. Panll, IlI.  

.A. Set of 12 Steel Lathe Dogs, 
From !f to 4 InCh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . j17 .SO 

" • to 2 " • • • •  • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • •  8 . 00  
Ir?,n, f

�m � t� I .,ph:::::::::::::::::::::: : : : : : . : : : : :  1� :� 1 Set of Steel Clamp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.110 It U Iron " • • • • • • • • • • • • • • . . . . • . • • •  _ • • • • • • • • • •  ,10 00 EX����
e�� &��ndreI8 taking anything fnm � to 4 

fo
�e�l

k
�� .. 

�' W. LE CO UNT. South Norwalk. Conn. 

THE " PHILADELPHIA " 

HYDRA. l:LIO JA. OK. f ISTON guided from both ends; all working 
parts guar�.d from du.t ; .I ngle or double umps. 

e}, Inder� 01,·. (�, • r ocker arms, pl. tons. etc •• clltfrefr .teel. 
�U; ci;� .t�:·N�I���lr.hl", ! PHILIP S. J USTICK. 

HU8SEY'in'ATIONAL-

Architectnre. 

!!ATIONAL 
Plan .. Detall_, WOODWARD'S } toOOO WOJlKING DJlAWING" 

A RCHITECT Sl1fcllleatlons & Eatfm .. te. 
4. palf:U'VE DOLLAE8. po.t· 

MOl!lCKTON'S N A TIO!!AL l Sls Dolla .... p"l 
STA I R - B U I I,D ER. f paid. 

M O N f1KTON'S NATioNAL U !!b Dolla .... poat 
VARPENTER & .rOINER. 5 pald� 

O RA N GE J UDD CO • •  \&43 B .. oadway, N. Y 

ALCOTT LATHEB, for Hroom. Rake, and 
Roe 1I .... d1e •• S. C. HILLS. 51Oourtlan't St.; N. Y 

© 1874 SCIENTIFIC AMERICAN, INC.



JUNE 2 0, 1874.1 

BAIRD' S 

FOR PRACTICAL MEN. 
--:0:--

My new, revised and enla.rged CATALOGU1COF PRAOTIOAL 
Am> SCIENTIFIO BooKS-96 palres, 8vo.-will be sent, free of postsK'e, to any one who will favor me witn his addre.s. 

HENRY CAREY BAIRD, 
Industrial Publisher, 

406 Walnut St., PHILADELPHIA. --:0:--

Standard Mochanical 
Books. 

--:0: --
A.mateur Mechanics' 

Workshop : 
A tr�at18e con taining nlain and concise directions for the mantpu h . t ! Oll 01 ""'ood and Metd.ls , 111cludlng Cast· 
t��, !gi���gi}�h�I�·gL��I�';.'"��git:nJs�s��pe�},'j�d A�l. tlon. IIIu.trated. 8vo • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,S.UO 

WA TS ON'S 
Practice oLMachinists & En[ineers. 
The Modern Practice of American Machinists 

�1"o�.E�£Inu��s �lt�.YI�:nlal�� ¥��T!��'i,t�?C�8 tgfll��: Ing Cyl inders. and Hol low Work Generally. with the 
l���t :iofgt,::��a��fgt�d:O:t t�h:al'!��!��b�et:l��� ��� on T,he Floor Togetl Jltr with WorkshoP Nlanattement, -
�����'ti�}ttD����.f,ai:l�.rIB;�eJl:�����.E�f!�gO�l�ti:�i t he " Scienufic American ." Illustrtlted by dghty�8(X engravings. In one volume. 12mo . . . . . . . . . . . . . . . . . . 12 . 50  

FA.IRBA,JRN'S 
PRINCIPLES OF MECHANISM. 
The Principles of Mechanism an d Machinery 

�����{Y"At:���,nahS��f{!:���ttr����n;��l��:o�rg�; 01 SbsftB, Cuuplings of Shafts.  and Engaaing and Dis-
��fiat.�¥. g ��.: 'c:r�e:p�lllt����!�b:rt;�i' t�eEN'ari�I�'i Inst i l  ute ot  .France. auo ot the HOl'sl Acaoemy of Tu· 
rin ; VDt>valler o f  the Legi on of Honor, etc., etc. Beau· ti!L.IJy lI .ustr .. ted by ovor 150 wood cuts . . . . . . . . . . . .  $2 .50 
I1r' The above, or a n y  01 my Books, sent by maH, free ot' postaJ;re, t\t the puoltcatton pricef'. 

cfl X'k'b a�gu;\'�Wf!g �Mfi���U:ag�:: d��lJt free to any oue who will furnish hI. addres •• 
HENRY GAREY BAIRD, 

INDUSTRIAL PUBLISHER. 
406 WALNUT STREET. Phlladelphl ... 

$2400 Yearly to  Agents. M new article. and the best Family Paper in America, with two $5 ChromOOI. Family J ourual, 300 Br'way, N. Y. 
Th .. Am .. rlcan Turbin .. Wat .... 

Wh ...... ltecently ImproTe� .. nd .ubmttted to tborollgh .clentlAc test. by Jame' Emerson, Rhow1n� the following us� 
fnt '!ftf'ct ot thf' power of the wate' utll lzpd, being the hlgbe.t result. ev· er known . Percentage of Part Gate : 10, 00.08 ' �. fi9 64 ; iii , 7R . 7l! ;  %", � 58 : U:. 82 90. Per cent. of Whol. Gate : "'. 14. A full report may be obtained of �;;'O��!n�ILLS .. TEMPLE. Day 

TIOR LEGAL ADVICE CONCERNING r Ifl fTin�ementA qnd P,.,h'DtS .  consult R. B. McMAS­TER. COUTl8�l1or 8t LILw. 9 &  11 'lSBsau st., Room 26tNew York. Counsellor and Ad vocate In Pl\tent Ca.e •• 

PIPE: PIlLTING. CHEAPEST, mo.t DURA BLE and eflectlve covering known. Rnca,8pd III Ga1vA ntzp (f IroD . ready for Imme­diate appllest on . No .ktlled Ishor reoulred. C .. n be removed }t n rl  ul'lpd 31Z'81n . Sf'Dd tor Cfrcula.r . VEGETABLE FELTING COMPANY. 7S Beekman St. , New York. 
=P::-O-s""'t-:P=-a-i-d::--::2C-:5-:-c-C.:��fo;bL�;�, ��I�a�e����: 

IINOAUSTIO TILliS for 1100r�I�t'E(ll� B�rf�s��·pe .. rl St •• New York. 
Todd " RatTerty M.achine CO. 

MANUF ACTUREBS OF 
R:e��Ii-��!r:r ���e�u�";(:W;� ��Z!�fi���I�lri tlea .. ry, Hol.tlng, and Portahle Engine •. Bolle .. of ar kind.. Steam Pump., Mill Gearing. ShaftlngM&c. \ Silk, 
�!n�!a;o��h:��nla�J�:���a��:r�em6'o.,:,:�g�: tara' Tools ; for Jud80n '8 Governors anf Stop· Valve. : Sturtevant Blowers ; and DtJferentlal Pullev·Blocks WAREROOMS. 10 BARCLAY ST., NEW YORK. WOn K !';  PA'rW 'R.RON NR W  TJr,nfHl'V 

188». ClU.tlJli.l.'Wb. tt 1"A·.1·J!ll'j '.1·. 1871 
WOODWORTH PLANERS And IIe·Sawing Machlnel, Wood and Iron Workhla MI' elJ.lnelY. Rutnea. BOlle .. , etc. JOHN B. SCHENCK'S BONa, Jilatte&wan, N. Y. and 118 Libert)' St .. lie ... YorlE. 

PATENTS " 
The publlshera of the SOIBNTI .. IO A1(lI:BIOAN have acted as .ollcltors of p .. tent. In the United St .. tea and foretgn countr1es for more thaD a quarter of a cen· tury. More than FIJ'TY THOUSA.ND inventors have av .. lled themselve. of their .ervlce.. All patenta ae· cured through thl. agency receive a .pecl .. 1 notice In the SCIBNT1FlO A>I1IBIOAN, which frequently .. ttr .. cta pur· chasers for the patent. 
Inventions examlned ... nd advice a. to patentahlllty free Patent. obtained In the be.t manner, and with ... lIt· tie del .. y .. s possible. 
C .. veat. prepared from either model or drawlnlrs, .. nd filed In the Patent Olllce at short notice. Specl .. l examinations ... to the p .. tentablllty of Inven· tlon. made, at the p .. tent Olllce, on receillt of model or drawing .. nd descrtptlon ; coat for this aearch and reo port, $5. Trade Marks.-The necesaary papers for accnrtng protection to m .. nuf .. ctnrers and merch .. nts In this country .. ntl ahroad .. re prep .. red at this olllce. De.ltrn Patents, for protecting .. rtlsts and de81gners of any new ornamental work, .. re q_lckly and cheaply obtained through this olllc&. Copyrights obt .. lned. Foreign p .. tent. are aollclted In .. II countrlea where patent laws en.t. Pamphlets, containing the co.t and full particulars, !p .. lled on application. 
C .. n .. d .. Patents.,-canada I. one of the beat countrtes for patent.. The cO.t dt,pends upon the length of time for which a p .. tent I. desired. Fnll particulars by m .. 11 on .. ppllcatlon. We shall be happy to confer wtth Inventor., examine their model. and drawings, and advl.e with them as to obtaining p .. tents wltbout consultation feQ. Every kind of Inform .. tlon pertalnlnlr to p .. tenta, at home or abroad cheerfnlly given . 
Send for pampblet, 110page., containing laws and f directions for obt .. lnlng patents. Addresa 

MUNN & CO., Publl.her. SCIENTIFIC AMERICAN, 
37 Park Row. N. Y. BBANCH O .... IOB--(lorner F and 7th Stre .. t", WRlhlnlrton. n. C. 

Tb� filet 'ba' tIIll Inafunl b .. 15 per C"'" gre"te, Itrength, a liner IInleh. and Is truer '0 pge,tban anr othel In llIe, rende .. II undoubtedly the most economical. We ara also tha sole manufacture .. af' the CBLDKA.Tm> COL­
LINs PAT. COtrPLINQ and furntah Pulleye, Hauge .. , ete" of the mOlt appro1'8ll ltyI8l. PrIce IIltl mailed on al.pu, 
DatieD to n,. .treet, It and J���:',�mt�,r:, Pa. UlO S. eanal lt. ClitcalO. ..-stOOD Of thfl Bhafttg In .tore and lor Iale b) rULLBR DANA .. FITZ. BOlton, M ... I. 

SEO. PUCE . CCk,121 Chambe .. . treet. 5. Y. 
PIBRCB . WHALu. S. Milwaukee. Wis. 

OTIS' SAFETY HOISTING 

Machinery. 
1{0. 348 BBoltVrv "''\toA. co .. 

THE C H A M P I O N  S I L V E  R.S TE E L  SPRING MATl'RESS, now greatly Imnrond, ba. been before tbe public for levera] years, and contlnuef! 
k"Eg�cBYlD 1!�e�n�������r·WO�el:p��" :�d�,c�· ::� elegAnt appearance of sflvp.r, an31R the lot'tP8t, easiest ('.heafeat, and most durable Spring lied fn market,' 
�huon:iedo;g�r�b� ��et:8���f7:��:�f;r:i�t;}�:}:grlD£: sHy l ilted, turned, or rolled uP . Both SIde. alike .  �o 
��a:a�'dn�:����n;�:h�·u�O���tli:r:n�on�:�re�P6ed��� Qulred . Need. only half the thlckne •• of balr mattres • .  More Iprlngs for YOl.r money In thiS bed than In any other Unequallpd for hotel. .  Any Blze. m .. oe to or. deT. Send for pictorial circular. Rptall price of double bed, 113. Shipped, bv .Inl/lle bed or qu .. ntlty, to all part. of tbe worl<l LlDer.t dl.count to tbe trade . Sold by ·.Idlng dealers In .. II parts of tbe country. Refer to Phelps. DOTemu. & Corbett, J. T. Allen '" Co . ,  New Yorl<, Gould & Co .. Pnlladelphla. Pa. Gilbert & Sons _.orwleoiJ Conn , Bowdltcb & co .trew ilaven.J. Cnnn., and 
�:��r�.t24�r�·an�nt.�:eI3.�rs:ad���. NN+��I<�s CO. , 

COKBI'Jlb"" ��1bttLAR � BCROLL IIA WING. BOR. 
ING, PLANING. ANDBUR. 
FA CE MO ULDING N,A. 
CHINES. They can De drtven hy hand, 

::te�v�W:6Je�
o
��lr�.r.

e
��: 

r���x �e�t�
e
� �"REil;WI�� MACHINE WORKS." Gr<en. wlch, Wa.hlngton Co. , N .  Y. 

THE PRATT & WHITNEY CO., Hartford, Conn . ,  are "repared to turnlBh, from their factory 
�I���t,� t�O�!�tt.�e�f:Cf�����. ��, 2:�a��lA��ec�::; Stii Chicago, m., Iron Worklnlr 'Machinery for machine an rallw .. y sbop •• • ewlng macblne and \lun factories, 
�e�.�o�l=g:��ltg�le':."r�·ah�Cl������Pc�nde!'�� �:�: ough construction, wIth full equipment of the best modern att,,(·hment.. Enqulrtes for de.crlptlon and prtces are .ollclted. 
WEEK'S DOINGS IN WALL STREET. 

out rI.:'·J���:e��fr��.Pf��\:'�':,�� �mc"��JW�lr�t�J�t 
$70 tn:'EEK TO 1�f,���B��T"T, IoWor��:-:'d!'.�� 
IBU KBUPT SALE OF STEAl[ ENGINES. 

t:l� t.!!. �r � I.!! ' Plaln .. SUde Valv�,Enlllne. 
1-10 U ., 20 II " 1-16 " • S2 " Rider Cut off Eng! 1-12 " , i. (" .1 U •• 
1-12 " H � t," t.: � :: :: / :: Yale,Yerttea 
5-10 II " l I 
1-12 II " U "  U.o, 4-5 ft. <'laners. �j :: �rl\lue L��he8. 

The ab��'i!�r1tJ\ft0"#,:n18':l�:: 83��c����0����. 

The Toll-Ga.te r Prize Picrure aent free! Au 
lind ! Adrtre8t1. wt6n .tam·p�y'e8�0:�,��! t�l::l\9 

§lIINGLlI AND BARREL MACHINERY.­Improved La ..... Patent Slllllgle and Head1n1 JiIa. 
C ne .lmpl8lt and belt In use. A1Io Shingle Heading and gtave Jolnten, StaTe Equal1&e .. , Headlng Plane .. , Turne ... _ Addre8a TREVOR . CO. Lockport, N. Y. 

PORTABLE STEAM 1IlNGINES, OOMBIN· 
InI the maJ<lmum of etllclency, d_rabtllty and econ· omy. With the minimum of weight and price. They are WidelY and favorably !mown, more than 1,000 hefilg In 

all8. All warranted aatllfactory or no sale. Descriptive Clrcularl le�w J�P&I\rJ�i.B�dW�·LawreDoe. Ka& 

IRON BRIDGES-CLARKE, REEVES & Co., 
PH<ENIX VILLE BRIDGE WORKS. 01llce, 410 Wal· nat Street, Philadelphia. Pa. 

ytf:e"I��tl��Ci�c��i:e1���n�p;��WI'!.��: done on the preml.e., from ore to IInl.hed brtdges. lllustrated Album mailed on receipt of 75 cent •• 

Machinery Wood and Iren Working of every klnl Leather and Rubber Belting, Emery Wheell. Bahhltt Metal, _ 

Sturtevant Blowers. 
Of every ILIe anll deacrtPtton conltantly on aancl. 

Niagara Steam Pump. 
CIlAS. B. HABDICK, 

28 Adami It .. Brooklyn. N. Y. 

HAND SA W MILL-SELF-FEEDING.-
1 man do work of S men gnaranteed. Slit S.lncb timber with ea.e. Send fnr Circu lar, L. B. COXE & CO., 197 Water St., N. Y. 

THE JOHN HARDICK 

Niagara Steam Pump. HUBBARD & ALLER, Brooklyn, N.Y. 

PUIClIIIG 
DROP TU8BlI8. 

Woo.o.WOBKING M...6.CHINEBY GEN· erally. Bpecialtl8lJ Woodwortll Plane .. and RiCll ardIoD'. Patent Improven Tenon Machinel. Central. corner Union It" Worcelter ... ¥ ..... WlTHERBT RUGG • lUCHARDBON. 
S�l·]?N 11 ('II. ])J]� S�I:nc�fat';Wf�:.·IXr:: " :"U. J .. complete OUTFIT. for Clothing S�.ncll. and Key Check., with which young men are making from 8. to 120 a day. Send for catalogne and aamplel to S.M.SPENCER.117 Hanover St • .Bo.ton \I ..... . 

W HALEN TURBINE. No rtsk. to purchaser. Pamphlet lent free. SBTB WBALlIII". Balliton Spa. 5. Y. 

MlIltug MachiDes. Of all .tyle. and sizes, from 600 to 10,000 Iha. Unln_I, 
&'1�:�ii:J':�o o�:; r�3e��r.t�:���F';d. M�kt1�'l"R� MILLING MACHINE CO. ,  lSI Milk St . ,  Boston . Work. at Hyde Parl<. M ..... 

Tli.l!l U nion Iron MiJl8, t'u .. bwgh, Pa. The attelltioR of Engtneera and Architects II called �o our Improved Wrought-Iren Beam. and Girders (pat .nted) In which the compound welds between the .tem ond flanges which bavo proved so oblecttonable In til, lId mode of manufacturtng, are entirely avoided, we art prep .. red to furnish all .Izes at terms a. f .. vorable ... C .. D 
lie obtained el.ewhere. For de.crtptlve IItholP"8Ph addre •• 
J .. rneRie. Klom .. n '" Co. Union Iron Mill •• Pftt.burgh.P ... 

�r�b��:'r�. o:n�lIm�:!'::il:l�� ��\�n:�c��:D:r�; 
;mall Latbc. Enl<loeo. Slid. Rest •. &c. C .. t .. lognes free. GOODNOW &, WIGHTMAN. 28 C01'llhlll, Bo.ton, M .... . 

ADVERTISERS ! Send twenty·llve centl to €lEO. P. ROWELL & nO., 4' P .. rk Row, New Yorl<, for thell 
PampAlel oJ om AundrCld pages, con talnlng U.ts of 8,000 new.papers, and est Im .. te. showing coat of advertising. 
� r::: 0 d!20 per day at lIome. Term. Free. Addn!Bp 
1II'tJ .. 'lI' GBO. STINSON & CO .• Portland, M .. lne . 
N· EXT JULY, A WELL KNOWN FIRM ()f Engineers and M .. chluery Agent., with large connection. at home .. nd ahro .. d, will open a ground· 1100r Warebou.e. having wlndo .... frontln" Queen Vic· torta Street and Cannon Street, City, London. England. 
The Arm Is prepared to accept the agency for apeelal maehtnery, t.001B, etc .• and to exhlhft a cho1ce lIelect10D of th •• e and of worklugmodel.. Advertlzers' travelers canvass Great Brttatn and the who)" of F.urope. For terms, apply to W. P .• Box'l'iS New York City. 

PAGE'S Water Flame Coal Lime Kiln,with coal or wood. No 1 Snft White Lime or Cem e nt with use of water. C.D .PAGE.Patentee.Bochester,N.Y 

MAOBDIBBY. 
W O O D ' AN D I R O N  W O R K I N G . Speclaltle. from new and Improyed pattern • .  Planing aud Matching MaclJlnel. Rotary Bed, Panel Buzz and Daniel. PIne .. . Ssw Beuche., "Raud Saw ••  BUSS & BRADLEY. 5 9  Sudbury St .. Bo.ton . M ..... 

" 00., 

WOOD WORKING MACHINBRY, kFor PI .. nlnlr Mills, Car SboPI, S�lbil Blind and Door Ma u:rl, &c. ,  &c  Send for illuStrate Catalogne and "rtce 
Ch&m::i.t� ... riJJ �':������:l�rk.SaI8lroom, at 121 

397 
BOOKWAI.TER ENG I N E. The lowest·prlcpd good Engine ever con.fructed; Boner and Eng1nt> made 

of the best Vharcoa) Iron , Compact, 
�:ri!a:�I�JB�fl�����:�r:oDr� ;:�� and .. fi Trlmmlnl/l. complete for run­ning .. t low price of (boxlnlr ex· cepted) : 

Horse Power . . $250 00 
. . . .  300 00 Delivered on Car. at Shop • •  

JANES " FOOS, 109 LIBBBTY STRBBT. NBW YOBK . 
P. BLAISDELL " 00., 

W orceeter, IDa_, 
ManUfacture .. of the Blaisdell Patent Uprtlrht Drtlll aad other ftrst·cla •• Macblnl.t.' Tool ••  �EW & IMPROVED .l:"AT'l'ERNB.-MA.. ClIlNIIiTS' TOOLS-ilU .lzee-at low prtcel. 

• GOULD, r7 to llSN.J. R. R. Ave .. Newark. N. J . 

$18 0 EACH WEEK t o  activA AGENTS. Some thing new and reliable. Write at once. COWGILL & CO., Kalamazoo, MIchigan 
Superior to any modifi . �lr."���� cation of the trip ham , 
mer. Simple, Eflicient­
dond Cheap. 

m- Send for Circu­
lars and price. 

Address 

P A T E N T  

Planino and Matching &1ld Moldlnl Machfnel, Gray. Weod'. Planers, Self-oUlng 
�A.���i>�n��gHiNE°'bo��k�rf,,:"r'f��t��. Y. : Send for Clrcnl .. rs, etc. 1 67 Su1hUlY .t.,  Bo.ton. 

RICHABD80N, MERIAM " 00. Manufacture .. of the late.t Improved Patent Dan· ell and Woodworth P1anlnlr Machines, Matching, S ... h and molding. Tenoning, Mortl.lng, Bortng, Shaping, Ver· tical, .. nd CIrcular Re .. awlnl Machine., Saw Mill., Saw Arbors, BeroD Sam Railway, Cut.olf, and Rlp·.aw Ma­oblne., Spoke and Wood TUrning Lathe., and varlou. other Kinds of Wood·worklng Maohlnery. Catalognel and prtce lists lent on application. Manufactory .. Wor. tester. M ..... Warebouse un Llbertv .t. New YOrK. 17 

MACHINERY !fEW aDCI lId-HARD.--lent! forCireular. CB .... PLACE , .. CO. 10 Vasey .t .. Ne", York. 

�iefe grojje unb tljiitige �laffe unfrct 18e. 
biSlferung mad)en wir b�iOllber(l barauf 
�ufmerfiam , baa un ire �irm" bllrd) iljre lBer. 
()inbung mit !IDafljington unb uen europiiiidJen 
.pauptOabten, ()cfonbere lBortljc.ile 611r G:rlan. 
Bung bon in. ullb autiliinbildJen �atcnten 
Mdd. 

Seber G:rfinber, gleidJbid weId)er 9lationali­
tiit angeljorig ,  iO burd) bie liberalen \j3atentge­
le�e ber $minigten etaaten aum \j3atentldJuQ 
filr G:rfinbungen bcred)tigt . Un Ire lJirma ift 
()mit, geOilQt Cluf 26jiiljrige G:rfaljrung ,  beutld)e 
(hfinber jcber Beit au beratljen unb au m.'ijiigeu 
\j3reijen raid) unb piinftIidJ \j3atente au erlallgen. 

�ie IDeutfd)e <Section ift in ben .p.'inben 
fliljiger beutid)er Sngcnieure, ·."mile in ber 
Office llerlonlidj mit �rfinbern berfeljren 
iUerben. 

iler ..  Scienti£c American " wirb in leinen 
ellalten bie bebeutenberen G:rfinbungen be­
'\lredjen. 

iorrefPl.lnbena erbeten unb llromllt beant­
wortet. \j3amp£)lete in beutld)er ellradje wer­
ben aUf lkdangen franco augelaubt. 

2lbrefjire : 
�UUU & 'o., 

.. Scientific American" Patent .Agentlu-, 
37 •• d atll., 

N_ YOI'Jl: 01. 
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Ba.ek P .... e • • • • • • • 81.00 a line. 

[nllde Pa.e . • • • • • • 73 cenra a line. 
E"'ural>l,.". ""'/1 1uad ad�.r_ at 1M .a_ rae. P"f' 

In', InI ...-r_, al lM /oilof' preo •. Ad�"'­
mUll kr_ �"" at pubUcatIon o� aI earll/ aI Fnda1l 
mof'II4,." 10 appwr in nul l88tUt. 

THE 

SECOND ANNUAL EXHIBITION 
OF THE 

INTER-STATE 

Industrial EXDosition 
OJ Ohicago, 

WILL OPEN 

Sept, 9th, and Close Oct. 10th, 1874. 
Special Fealure. for tblB year are Maclllntf'l/ in opera· 

lion. and Procu8" qf Manufaclure. The largest .nd 
best Exblbltlon Build ing on tlte Cont inent. The most 
liberal arrangements for I!:xhlbltors In every cl •••• and 
the best and cheape.t method or advertfslng for aU 
Artt8ans, Manufacturers, and Inventon. Space, Steam 
Power. and Sbaftlng free. Applications .hould be made. 
• s early as possible. to 

JOHN P. REYNOLDS. Secret.ry. 
CRTeAGo. May 25tb . 1874. 

P R A T T ' S  
A. S T R A L  

O I L . 
Safest and best 011 ever made-buml In .. nf I .. mp--for 
... Ie everywbere . C HAS, PRATT & CO. 

E.t�bl1sMd 1770. 108 Fulton Itreet, N. Y. 

TILES PLA I N .  �:JJAUSTIC, 

MAJOL ICA. 

, .t���ljft°fe·.�:g�.Cff.At? 
pr- Clrcnlar furnl.bed fre •. 

$"00 ! !;o!TNtpI£>vAG!!!t� {,j SHUTTLK" SEWISG MACHINE. 

the only practical, low·priced "Lock Stitch" Sewing 

:Macbine ever i n vented . Address JOHNSON, CLABIC 
&, CO., Boston, :Mass. ; New York City ; Pittsburgh. 
1'a. ; Chicago, Ill. ; Louisville, Ky •• or St. Louis. Mo. 

GEORGE BARNES & CO., 

Manufacturers, Syracuse, N. Y. 
TANN ATE O F  SODA is not Patented, and 

cannol be Pat ented. Tbom .. •• Fluid Tannate ot 
Suda ,8 a per.lect Succe8s for remo vlng 8ctl.le from Steam 
Botierlt, WITHOUT INJ'UBI'-G BOILBB. It baa removed 
¥:��e�� g�.1�

a�et !��':8 �Wi!�:.o ��:r
�o!r!�

eVa:�
v��� 

saves 20 tImes Its cost In rep .. l .. of Botlers. Sold In 

::�.; �1f1�b
c�n�8 ���·p�n��IP�s ���:'i ��e 1�la:J t�l'c�o� 

otbpr preparatl 0tll, and tmperfor to a.U others r4dreSB 
orders to N . I:IPE JS C E R  THOMAS. ElmIra. N. Y. 

OPERA. GLASSES. 
ILLUSTRATED PRlCED MAN UALS. 

In foar parh, viz. lBt. M ATHBH ..... TICAL. 2d. OPTIOAI. 
INSTBUJIIIC"TS. 8d. M AGIO LANTICBN. 4th .  PHYSICAL 
AND 5t:BOOL APPARATUS .  Mat ted t,o any II.duresl for lU 
cts . e"cb . J A M ES W. QUEEN ... CO. ,  
60 1  Broad way. 9'U Cne ... : .... Street. 

New York. Pblladelphla. 

SEND FOR 

Clrcul .. rs deocrlptlve 
of tbe 

GOODENOUGH ln1proved�orae!hoe 

AS
Ui:T2f'Hr�JVlLT1���r��q.

R
�C

O
F T��� T�?';n�I�R��T��p������y 1���:e��Ua��Ip�� nt;,��;!�?: 

went 1 0  all Dartfl of the world. nJ""S ? n fl  for rt"8C,.1 otfvp J-'ampblets, Price Lists, etc . ,  etc. LIBERAL IND UC'l. 
MENTS TO GENERAL MERCHANTS AND DEALERS Patentee ���:�!:,.�r&�factorer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 

SUPER-BEA TBRS 
S .. ve fuel . ..  nd suol'ly DRY steam. AUar.h-d to boilers 
or set In separate furnaces. H .: BgJ;�LJi.�.���n;�;

k. 

P t For testing Oven • • Boll· 
yrome ers. er lIues. Rlost furnaces 

Buper.bea\ed ,;;tpam, Oils Sti l ls ,  &c .  
Addrrss HE !'I P.Y W. IlULKLRY. 

9il Llbertv St .. New Yor'< 

AOQtt:8e .J u U " a HU� b l.J · ti'� SUN S,  Ma,nUIactu[­
era, 1 rell.l LOI.L . �.  J .• or lli Liberty �t . ,\ t W  YorK .  
WhpclQ aDd Rope for  c.onveylng power tong UtstaDC ;.. • •  
Send for \..trcnlar. " ( ..;:.:;. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

81.,.' ' �t, 8_Qe.t, Vh .. a .... " B .. at. • 
In the test .. I HOlYOke

/.
ln 

��h��e �:;:'��a�:�v:: 
whown 'n a rellable'est ane 
the high eat aV"1'a .... reo 
.nlta ever obtained. III 
��,i�'ri':ir��fn'� Irt�v�w.��; 
Ity over .. II ol,hcrs. Emer 
son's full report furnished 01 
.. ppllcatlon. Send for OIrcD 
l&r_ 
IoIBRRlLL " HO USTOI!l 

IRON WORKS. 
Beloit, Wlsconl\tll 

MnHa1fie Direct Steel Castin[s CO. 
S TEEL CASTINGS. 

Solid .. nd Homogen tous. guaranteed to st and 8 Ten.ne 
Sirain 0 1 211 T9n. per �ouore Inrh An h'valuahle !'Iuh. 
l\ftnte 10r E:rpeDslve WRO "C'GHT IRON FORGINGS 
f)r for Iron Cast1nlll, Whf"le grpat, strenvth 18 reQulrt'd .  
OFFICE-COB. EVICLINA .UiD LICVANT �TaICICT • •  PHIL. 
ADELPHIA. JF Send for Circular. Price Ltet. &c. 

Grant's Li[htnin[ Screw Plate. 

. .  1i.11.., J.\ k  nA I . L  &. \.iv. �J ' ;ort.AlIltQL �t., � .  y Ot" 
THE PULSOMETER. 
The slmpleat. most durable and e1IectlTt 

STEAl! PuJIIP nowln use. Will pump grlttJ 
or muddy water without wear or Inlnry tCl 
Itl partl. It cannot get out ef order • 

B ra n c h  D .. p o t  • •  
11 Pemberton Square. Booton. Ma.e. 
1827 Market St .. Phlladelpbla. Pa. 

, 59 Wells Street. Chicago. lll. 
Boutb We.tern Expo.ltlon. New Orle .. nl. 
811 &; 818 North Second St .. St. Loui s. Mo, 10 G. ROGERS & CO., Madis.-.n, Ind., are 

• tbe orlllln .. 1 Introducers of TANNATE O F  O D A  for cleaning bo l l  era. TheIr prpp � r  .. tton of thl. 
Salt wao patented May 210t. 1871. 11 success h .. s ltd t o  
many trau rtnlent hnf tatfons a�alnflt which thp. pnbl1c fl 
warn " I . TM;r T. S. i8 Ihe 80lid Sail fi8elf-no dilution. 
ONLY 1 TO � OUNCES DAILY .EQUIBED . Prtce 35c. 8 lb .  
Send 101 boo � .  R.ferenc�. : RemIngton & Sons. 1 1 1 0< 
N .  Y ; Ro(\t Stp8m Engine Co , N. Y . ;  Owens, LODe 
Dv.T & Co .. HBmllton.O.; OneIda Communlty.Oneld .• N.  Y 

N O Y E ' H  lYIiI1l'urnlshiDgWorks 
�ml��gn

l
:���t�b{.h:'IR:.

I��u�'tt�e
:Jiln�.'ifa�:::.��[I� 

Plck_. Water Wheels, Pu lleyo .. nd GearIng • •  peclally 
ad .. pted to 1I0ur mills. Stnd for catllol<u • .  

• T .  T .  N OYK & S,IN, Ruffalo N. Y .  

Water Wheels. 
More tbILn fonr times •• 

manv of J .. me. Lefte)'s 1m 
f!�wge�I���I,;'p�:.1Im�nn

e 
t�a� 

any other kind. 24 .Ize. 
made . .. ngln" from 5" to 
96 Inches diameter. under 
be .. d. from 1 to 240 feet. 
�����t���e

f
��w

e
�:!"I Nl��: 

tbe IInest ever PUbifsbed1 
containing 160 pal<t . ..  na 
over 80 line illustrations 
sent free to parties Inter· 
eated In water power. 

JAMES LEF�'EL & CO • •  
SprlDllrlleld, Ohio. & 109 LIb· 
erty St .• N .... York city. 

GREATEST INVENTION of the AGE, 
H. S. MANNING & CO •• Ag·t ••• l11 Liberty St .. N. Y.  ELECTRIC & VAPOR CHAIR. 

,. HE HEALD ..... 8�SOO See P.ngravlng .. nd deocrlptlon In tbe " Sclentlllc Ame· ..... &Ii ncaD " of Marc1l 7. The greatest knowD cnre for rbeu. 
Patent Centrifue-al Pumps �::��::g :g�a:lic"ul'�o pby.lclan sbould be wltbout 

'V"BRTJ VA L ... HoliIZONTAL. 
' C. R. TOWNSEND SOLIC AGICNT. ;,,.,, Pr __ .. t New Orlean •• Clnclnn .. tl . Ind New 212 Cumberland St .. Brooklyn. N. Y. 

York. .. Medal OJ Speelal A .. ard," Amerlc .. n POXrl'L .ND CEMENT Perfect satISf"CtlO�n;�!�!�t!�7J: The cbeapest. mo.t .I. .A. , durable. popular and successful Pump known. for Paper From tbe beat Loudon M .. nuf .. cmrers. For ,ale bY 
Makers. T .. nncrs Conlractors, "Brick Makers. Olotlllers. JAMES BRAND. 55 ClIff St. N. Y. 
etc. Pump. with enidne on trame. complp,te. at low .. PrBetlc .. 1 Treatlleon Cement furnlshod lor is oent &. 
ftlrures.for Wrecklng,1>redglng. Irng .. t1ng. etc. llJ u.t ... 
ted l>amphle�,free • • 00 references to partIe. actu .. l ly using 

RE
D
G

A
U

M
L

PE
T

R
O B 'I!'I S T AND LEV ER 

the Pump . ... pages 01 tbe .trongest possible tel' lmony. A RS .IiI GAGE COCKS 
.. ddre •• HE.A.LD. SISCO & CO .. Baldwln.vllle. N.Y. MURRI L L '" KEIZER. « Hollldal' S". Ball. 

BOILERS AND PIPES COVERED 
WI\h " ASBESTOS FELTIN G :" I .. vee twenty·llve per cent. In fnel. Send for circulars, 

A SB B S T O S  I' B L T I N G  C O M P A N Y, 
No •• 818. 818, 320 . ... nd S22 Front Street. New York. pr-Asbesto. In .. 11 quantltle . ..  nd qnalltles for sale. 

� <C U J: - Z - C/) "" C/)  .... O O ..J V)  

D iamonds /�l/ Carbon 
Shaped o r  Crude , fur01Sl . ed fo r n'_H"tn 2  l:oj�kp\, rl' litl1 D g  
Mill Burrs. Emery Whef"ls.  GrlnosroneA, Hafuened St�el, 
Cal .endpr Rollers, and for SlIowing, Turning, or Working 
Srone and oth�r bli.rd substances ; also �hzter8' Dia-
monds. J. DickInson. 64 Nap •• u St . • N e w  Y�o:.:r�k:=-. __ _ 

8�nTlNG��;�, 
KIDDER'S PASTILES-A Sure Relief for 

Altthma. STOWEJ,L & co. Charleltown. lI1ass. 

A LARGE A6S0RTMENT OF 

Spy Glasses. 
C .. talogue .ent on receipt of Ten Centl. 

W. Y. M'ALLISTER. 
Chestnut St. . below Elghtb, l'hlladelphl .. , Pa. 

TIffi TANITE C OMPANY 
;�rnery Wheels it . 
�:m[l l l iJ SkI JHG 
American Saw Co. 

Remo ves Its Bl1sj r. ess omce, M,y let, l874, to 

TRENTON N .  J. ---
:roB 

Ma c h i n i sts ' 
TOOLS, 

OF .ALL KINDS, 
ADDBlCSS : 

N'y.S�m Engine Co. 
98 (lhambers St. 

NlIW YoBIt 
WOt-king Models 

&Ild B%perimeIltai Macbl!teTY, Metal or Wood made 10G 
order by J. F. WERNER. a Cellter al., N. Y. 

I JUNE 20, 1 874 
• 

B!:" -nl:·N�;..1!'�:�li:: Aovertlslng Agent. &ddreBI 

S CHAEFFER & BU DENllE RG. MILrrtiehurg, German,! Stea'" Gauges. ete. W. H EU'''.JIIAlrN . 4  C"d .. r St •• N. 
IMPROVEDls74. D O U B L B  A C T I K a  

B UCKE1.-PL UNGIlR St!��!PS 
VALLEY MACHINE COMPANY, 

Easthampton, M&Il8. 

R. A. Vervalen's Brick Machines, 
M .. de at Haverstraw. Rorkland Co .. N. Y. MakIng nIne 
tenths of all tbe brick nsed In the State. Send for circular. 

DRILL CO . •  Woonsocket. R. I . ,  .. re 
now 1he iole owners and maDufac . 
turers 01 tbe celehrated 

-= THE AMERICAN TWIST 

DIA.MOND SOLID E.EBY WUXELB . 
or lllu.trared C .. t .. logue of Em. 

ery Wheel •• Macblnery . ..  nd Toole 
FaICIC. 

mON PL.&:NBBS, IN&INl! LA.!('II�D RlLLS &c. Send for Pric' LI.S. •• W HAy AN MAJlUIlACTUB:ING CO., 11' ..... Hav ..... OODa. 

T H R E E  P L Y R O O F I N G . 
A good .. rt(cle��!Ir�e�:�ui��.te'd8

·and suitable for p.�ther ptpep or Gat roof.. . Rend for Circular and 8am � MICA ROO FIN G CO • 73 llalden Lo n " . New York 

1 � "'E 
� � .: � r.l -Il., ..:t  -� o · 
0.:) 0 ... = "Oj l!l .. ti z ! � O  II 
to '-4 � Stationary .. nd Portable, to IlO H. P., kept III Stock al.o, Circular Saw Mills and Power Hammers .  I 

_ ERIE CITY I RON WORKS. Erie. Pa. 

OF THB 
SCIENTIFIC AMERICAN. 

TlIB BEST IIIECRANICA.L P.A.PEB 
IN TllE WOBLD. 

TWEN1.'Y-NINTH YEAB. 
VOLUME XXX.-NEW SERIES. 

The publl.hers of tbe SCIENTIFIC AMERICAN beg 
to aunounce th .. t on the third day of J .. nuary. 1874 . ..  
newvolull!e commence.. It will continue to be the .. 1m 
of tbe publl.bers to render the contents of tbe comIng 
year more .. ttractlve and useful th .. n any of Itl prede. 
ceBBor •• 

To tM Mechanic and Manufacturer I 
No per.on engaged In .. ny of tbe mech .. nlcal pur.ult, 

.bould think of doing without tbe SOIICNTIBIO AllIerI. 
CAN. Every number cont .. ln. from .Ix to ten engravings 
of new m .. cbl"e . ..  nd Invention. which cannot be foun 
In .. nyother publication. 

TERMS. 
One copy. one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fS.OO 
One copy. six month . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 . 50 
One copy. four monthe. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 00  
One copy of  Sclentillc Amenean for one year ,and 

one copy of eBcraving. "Men of Progres." • .  10.00 
One copy ot Sclentl11C Amerlc .. n for one year ... nd 

one copy of " Science Record " lor 1874. . . . .. 5 . 00  
Remit by postal order, dratt or e:rpre.s. 
The JlQit .. ge on the Sclentl1!c AmericaB Is aYe cent. 

per qu .. rter, payable at the 01llce wbere received. C .. n. 
ada aubacrlber. must remit, with .nbllCllptAoll. :II cente 
elttra to pay pOltage. 

AddreBB an lettere and make 8n Poet ottce orden and 
drattl p .. yable to 

MU:N!f It. (JO., 
8'1 P.A.BK BOW. NEW YOU. 

IRE " filcientific A.merican " is printed with 
CHAS .  ENKU JOHNSON " CO.'S INK. Tenth and omb .. rd Sta" PWladelpWa, alld �9 Gold St., New York. 

© 1874 SCIENTIFIC AMERICAN, INC.




