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IMPROVED DITCHING MACHINE. 

The improved apparatus illustrated in the annexed en 
graving can be constructed of any size, and hence may be 
used for ditching, dredging, or for railroad embankment 
making and leveling. It can be operated either by animal 
or by steam power, and is so designei as to perform the 
triple motion of a ditching hand. The earth is cut do .n 
and loosened by the cutters and scrapers, then taken up by 
the buckets, and is received therefrom by the vibrating pan. 

The frame of the machine is supported on wheels, which 
are pivoted to lower ends of rack bars, A, which slide in 
guides and are secured by pins passing through their 
notches, so that the apparatus can be readily lowered as the 
depth of the ditch increases. The slice of soil to be raised 
is separated by the plow, B, the standard of which is notched 
or perforated, and works in guides, so that it may be se' 
cured to adjust the plow to work deeper or shallower in the 
ground. In order to loosen the soil above the plow, colters, 
C, are provided, attach
ed to an oscillating 
block, the latter also 
having hinged to it 
scrapers, D, which are 
curved forward and 
backward, so as to 
scrape off the soil from 
the forward end and 
sides of the ditch and 
throw it back so that it 
will be taken up by the 
buckets of the ditching 
wheel, E. The scrap
ers are supported to 
their work by a spring 
attached to the oscillat
ing Bock. Said block 
is moved by the joint 
levers, F, which by 
suitable cranks �ommu 
nicate with the drum, 
G, which is turned by a 
rope unwound from it 
by the team pulley in 
the direction in which 
the machine moves. It 
will also be observed 
that,by a simple assem
blage of jointed levers 
and pawls, the bucket 
wheel, E, is rotated so 
as to scoop up the earth 
and (by the tilting 
spoon, H, which is in 
each bucket) to delivel" -
it to the pan,!. Said 
pan causes the spoons 
to be thrown out by be
ing swung in so as to 
arrest the edge of each 
successive spoon in 
passing. The spoon in 
turn throws its load in-
to the pan, which, by a series of levers, also connecting with 
the drum, moves out and back during two movements of 
the bucket wheel, so that a bucket is presented to the pan 
each time it moves back. 

At J is a shovel, which is so arranged as to be drawn for
ward at each movement of the ditching wheel to scrape up 
any soil that may be dropped or missed by th J buckets. As 
the earth accumulates on the shovel, the bucket wheel, in its 
revolution, scrapes it off. The machine is ingeniously con
structed, and embodies many useful devices. It was pat
ented through the Scientific American Patent Agency, April 
4, 1876. For further information, address the inventor, Mr. 
Hyacinth Gonellaz, Vermilionville, Lafayette Parish, La. 

'4 •••• 
Zinc alii an Anti-Incrustant. 

We have already noted numerous reported cases wherein 
pieces of zinc, inserted in steam boilers, seem to have pre
vented incrustation or scale. Some further and more ex
tended investigations into the subject have recently. been 
carried on by Messrs. Bruckmann & Son, manufacturers at 
Heilbronn, Germany, and the results given point strongly to 
the efficacy of the metal introduced. 

In the first experiment, 66 Ibs. of zinc, in the shape of 
shavings and small fragments, were inserted in a boiler of 
307 square feet of heating surface, having, besides, two new 
superheaters. At the end of six weeks there was formed in 
the boiler a muddy, white-gray mass, easily withdrawn by a 
sheet iron shovel; and water forced in by a hand pump suf
ficed to render the interior of boiler and heaters completely 
clean. The iron of the latter retained its black color, andin 
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the boiler not a trace of former incrustations was visible. 
The zinc had entirely disappeared, with the excfption of a 
little debris in a state of r'isaggregation, and this remained 
in the locality where the mass had previously been deposi
ted. 

A second experiment was then made on a larger boiler, 
with but 37 Ibs. of zinc, and at the end of four weeks the 
deposit was easily wa!lhed out. The third experiment was 
made on the boiler first mentioned, using well water, which 
was very hard and rich in calcareous matter; 57 Ibs. of zinc 
were used. Formerly this water produced the hardest kind 
of scale. which almost defied hammer and chisel. After 
four week&' running the boiler was opened and merely a few 
easily detachable bits of lime were found. A part of the 
zinc was still in its normal state, and seemed fully capable 
of protecting the boiler for from two to four weeks longer. 
An average of several experiments shows that about 2·21bs. 
of zinc scrap per month and per horse power is the proper 
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proportion. This, however, must be increased or diminished 
with reference to the known composition of the feed water. 

'4 •••• 
Wages in England. 

Complaints regarding the inflated state of wages in En
gland are becoming both bitter and frequent. At a recent 
meeting of the Manchester, Sheffield, and Lincolnshire Rail
way Company, the chairman said that at the present day the 
cost of mining coal in Great Britain· is 15 per cent higher, 
as a matter of wages, than it was eight or nine years ago. 
He pointed out that the English iron trade is seriously af· 
fected, and that it is now impossible for it to compete in 
American or other markets of the world. He further sta
ted, however, that the diminution of wages paid in England 
was already nearly $10,000,000 weekly, and expressed the 
hope that, after another year of such discipline in the way 
of financial stress, England, by reducing the inflation of 
wages and doing more work, would outbid all other pro
ducers in the world in the cheapness of her products. 

... � . 
Novel Folding Scissor •. 

Many travelers who return from abroad bring home to 
their friends, as a novelty, a pair of folding scissors. But 
travelers can no longer astonish their friends with this 
novelty, for Marx Brothers, of 430 Broadway, New York 
city, are manufacturing, under patent issued May 28, 1872, a 
superior quality of folding scissors, which are five inches 
lOng when in use, but fold into a length of two and a half 
inches for the pocket, highIy finished and neatly put up in 
leather cases, which they offer in competition with the im
ported articles 
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Walll..lng in the Fiery Furnace. 

In London, on August 8 last, experiments were made in 
the grounds of the Alexandra Palace with an extraordinary 
invention, by which results somewhat analagous to those re
corded as miraculous in Jewish history were achieved. Mr. 
Oersberg, a S wedish mechanician, claims to have invented, 
and Captain Ahlstrom, a compatriot, to have matured and 
fitted for practical use, a dress which will enable the wearer 
to dash with impunity into the fiercest fire for the purpose of 
saving life and property. At the east end of the Palace, be· 
tween the circus and the banqueting hall, huge piles of old 
dried wood were heaped up, intersected by narrow avenues, 
and the wOud was drenched with petroleum. The conse
quence was that, the moment a light was applied to the pyre, 
the whole blazed up with a flame so fierce, and sending forth 
a heat so intense, that the thousands who had gathered 
around to witness the scene were forced to retire to a more 
respectful distance. The sun's rays, which had hitherto 

been inconveniently 
felt �from above, were 
quite forgotten in the 
glow which now flamed 
up from below, and it 
really seemed as if 
there was malice in the 
tongues of fire that spat 
out on every current of 
passing air. Standing 
40 yards to the wind
ward of this fierce fire, 
the heat was all but in
tolerable; and even the 
firemen of the Palace 
brigade, under the com
mand of Captain Arch
er, the chief officer, 
were fain to give a wide 
berth to the burning 
center. Then it was 
that Captain Ahlstrom, 
clad in a dress not at 
all unlike that worn by 
Captain Boy ton when 
he paddled himself 
acrosE! the Straits of 
Dover, made his ap
pearance on the scene. 
His costume consisted, 
so far as it was possi. 
ble to ascertain, of an 
overcoat of fustian, 
covering an inner gar
ment of wool and felt. 
Between the two skins, 
80 to say, is a network 
of vein�,through which 
are pumped continuous 
supplies of air and wa
ter, the main air tube, 
before it reaches the 
body, being enclosed in 
the larger water tube, 

and by such means kept perfectly cool. The escape for the 
cool air is through orifices in front of the face, and the cur
rent so made forces back the flames, and leaves perfect 
breathing space. Assurance was given that the clothing it
self is in no way chemically prepared, and is simply protec
ted against the action of the flames by the torrents of water 
that pour over the man from head to foot. With the great
est possible nonchalance Captain Ahlstrom walked into and 
through the fiery furnace, not only free from discomfort, but 
apparently with enjoyment. After spending about ten min
utes in about the warmest climate it is possible to imagine, 
enveloped at times so as to be hidden by flames, he carried out 
a chair which was on fire, sat coolly down upon it, and, to the 
amusement and astonishment of a crowd of spectators, 
smoked a cigar. 

... � . 
New Artesian Well. Charleston, S. C. 

A new artesian well is in progress and bas now reached 
a depth of nearly three hundred feet. The drills are still 
digging their way through the eocene marl of the Ashley 
River beds, and at a depth of two hundred and sixty feet 
a stratum of silicious rock, about three feet in thickness, 
was struck and passed through without much difficulty. In 
this stratum are found millions of little microscopic shells, 
which are almost invisible to the naked eye, but upon being 
viewed through a magnifying glass are clearly seen as beau
tiful nautilus-shaped shells, perfect in formation and color. 
The work is creating much interest, and numbers of scien
tific gelltlemen visit the well every day for the purpose of 
inspecting the fossils. 
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THE GREEN FIELDS OF THE IIOON. I may not follow the plan of the African tribe which Living 

When the moon is at the full, the unassisted eye readily stone tells of, and keep himself and his cattle in extensive 
distinguishes on her face certain dar)!: gray spots more or 'lunar caverns, where the temperature is uniform and water 
less sharply separated from the brighter portions. Through' abundant; driving them forth upon these great green fields 
the telescope these spots appear as broad level spaces, reo for a fortnightly feed when the sun is up for its long days 
sembling terrestrial seas. Indeed the earlier observers mis· and the grass in good condition? Jules Verne ought not to 
took them for seas, and by that name (Latin, 'mare) they are neglect so inviting a field of exploration. 
known to this day, 'rhey are not seas, however, but ancient _ ..... 
sea beds, now probably nearly, if not quite, destitute of wa' WORKlIIEN AND THEIR TEACHERS. 
ter: vast arid basins like the Sahara, or the great interior For examples of the lack of definite knowledge upon sim. 
Utah basin of our own continent. pIe practical subjects, by those who act as judges of work. 

Examined more closely, these dried-up sea beds-to which manship, we need not look far. For instance, if we find in a 
Neison applies the irregular but convenient plural mares- mechanical newspaper a discussion on the propernianner of 
are seen to have a rolliug surface like some of our western putting wheels upon axles, we shall perhaps read as follows: 
prairies, or to be traversed by numerous long ridges, resem· "Make them parallel and bore the hole parallel." "We have 
bling the wave·like sand hills which give so marked and pe- tried that, and we had more wheels come loose than we do 
culiar an appearance to the deserts of Western Australia, now when we put them in taper," says another. The truth is 
the leveler portions being dotted with low mounds inter- that" make them parallel" is correct for good workmanship, 
spersed with small crater pits. In many places formations and "make them taper" is SUitable for inferior workmanship. 
of an apparently alluvial character abound, while the an- Who ever heard of a properly designed and constructed par
cient coast lines show distinct traces of water action. Two aUel axle becoming loose in its wheel, unless from a fracture 
of these lunar plains-Mal'e Humoruin and Mal'e Ohrisiuln- of the one or the other? If the boring and turning were 
are walled in completely by lofty mountains, presenting either eut of parallel or out of round, if the tool marks were 
stupendous precipic�s to the vanished sea. The larger left too deep, or if the sizes had not allowed the proper 
mares are more like ocean beds. They run together as ter- amount for shrinkage or the hydraulic pressure, as the case 

.restrial oceans do, and sometimes merge into the brighter may be, the parallel shaft will come loose; but these defects 
continental regions, without a distinct line of demarkation. have no business to exist, and can only exist from a lack of 
In other place.!! they show a rugged coaRt line, rising into either surveillance or practical knowledge on the part of 
cliffs and peaks, and pierced at times by valleys and ra' those in charge of the work. 
vines. Another cause for the common ignorance of certain and ac-

One of the most conspicuous of these lunar ocean beds, curate methods is the unwillingness of a great many of our 
also one of the deepest, is known as the Mare Serenitatis. expert mechanics to impart their knowledge to others. This 
Its area is nearly 125,000 square miles. Within its dark undoubtedly exists to a deplorable ex�ent, and we have 
gray border, from thirty to eighty miles wide, is an exten· heard it defended upon the plea that business men are not 
sive inner plain which at times presents a fine clear light in the habit of bruiting to �he world any advantages they 
green tint with a central streak of pure white, the green may happen to possess in their busiqess facilities; and 
area lying lower apparently than the gray exterior. The why should mechanics do so in their business? This is in
green tint is difficult to catch, except under favorable condi- deed a difficult question to answer upon a business basis, 
tions, and is much weakened by the effect of numerous and brings us to the main question, which is how to utilize 
small white round spots and gray ridges. the knowledge possessed by our most expert artisans, and, 

Another of the moon's green plains was discovered by by imparting it to our apprentices for their guidance, make 
Madler in the Mare Humo'I'Uln, already mentioned. This is superiority and rapid workmanship the rule and not the ex. 
one of the smallest as well as most distinctly bordered of the ception. Much effort has been expended in this direction by 
dark gray plains. Its area is 50,000 square miles. The various publications, but we regret to say that we very 
greater portion of its interior is distinctly tinged a dusky rarely find a book in a machine shop; and need we look far 
green, sometimes very marked, affording a strong contrast for the reason, which lies not in the backwardnes:; of the 
with the pue gray of the borders and high enclosing ridges. press in utilizing the materials at hand, but in the quality of 
On the west the green area extends nearly to the edge of the materials themselves, which do not as a rule commend 
the Ina·re, but elsewhere, as in the Ma;re Serenitatis,it is sep- themselves to those they are intended to benefit? .The rea
arated from the border by a narrow darker gray fringe, ex- sons for this are that, as we have before remarked in these 
cept on the northwest, where the gray and green areas merge pages, we must look for the science of practice to those who 
insensibly into each other. ·are known from their practical skill; and this course we 

Still another area of green is observed in the Ma1'e Ohrisi- have endeavored to take in the SCIENTIFIC AMERICAN a.nd 
um, one of the most conspicuous of the moon's dark plains. the SCIENTIFIC AMERICAN SUPPLEMENT, which have drafted 
It is completely enclosed and is, perhaps, the deepest of the into their service the best known talent in each branch of 
lunar mares. Its area is 78,000 square miles. Its general practical education upon which they have treated. That 
tint is a gray mixed with an unmistakable tinge of green, our efforts have been appreciated is attested by the freedom 
especially under high illumination. This verdant hue is with which the scientific newspapers of both the United 
seen to best advantage for. several days hefore and after the fltates and of England have drawn upon our columns. 
moon is full. Of the importance of imparting to others the result!! of 

These and other color changes on the face of the 1ll00U- the experience of tIle skilled workman, we will cite the fol
as, for instance, the darkening of the great ring plain of lowing: flome four years ago there was introduced, from 
Plato with increasing light, and like changes in certain loug England, a sperial tool steel, possessing thp peculiarity that 
winding lunar valleys-led Beer and Mitdler to suggest that it did not requirp any hardening. It was however dHlicuH 
they would indicate vegetation, were vegetation possible on to forge, since it would crumble to pieces if heated to morp 
the surface of the moon. But having accepted Bessel's con- than a bright red, and also if hammered at a very low red 
clusion that there could be neither air nor water on the lu· heat. The writer waR one of the first men in this country 
nar surface, and consequently no life, those much respected to try it, and found no noteworthy advantage possessed by 
selenographers could not entertain the hypothesis of lunar it for light lathe or other work. It had no advantages, in 
vegetation, however strong the evidence might seem. fact, as a finishing tool, and but very few for such rough

But Bessel's opinion, as our readers already know, is in- ing purposes as the shop in which it was tried afforded 
consistent not only with the conditions on which he based Its cost, too, being sometimes as great as that of ordinary 
his calculations, but also with the results of more recent tool steel, its use was not considered adyisable. A year 
studies of tIle state of the moon's surface. So far from be- afterwards it became known that a certain printing press 
ing an airless, waterless, unalterable desert; a changeless manufactory had adopted this steel, and had speeded up its 
mass of dead matter, like so much volcanic scoria, the machinery faster in consequence of the superiority of the 
moon is now known to haye an atmosphere of c".nsiderable new steeL A visit to the establishment failed to elicit from 
volume and density, to present abundant evidence of physi- its manager any data or opinion; but first the speed and 
cal activity and change, and to have in all probability water feed of some of the tools, communicated to the writer by 
enough to make life easily possible on its surface. workmen, disclosed that there was" nothing in it," as me

The moon is dying, but very far from dead. Being so chanica say, and a tool made of that steel and at the manu
much smaller than the earth, it has run its course more rap- factory in question, lent by onf, of the artisans to the writer, 
idly, but is still a good way off from that goal of ultimate showed upon experiment that its superiority was confined to 
deadness to which so many astronomers have theoretically heavy cuts on hard metal,circumstances sufficiently unusual 
assigned it. There is net the slightest adequate evidence, to show that the steel was suitable for special purposes only; 
N eieon says, of the popular view, and "its truth would be and hence it was no surprise to learn that its general" use had 
admitted by no astronomer who had devoted sufficient atten- at that factory been discontinued at a subsequent date. How
tion to selenography to enable him to thoroughly realize the ever,it was tried, at the suggestion of the writer, upon pul-IV. LESSONS IN MECHANICAL DRAWING, hy Professor �lAcCORD, 11 probable present condition of the moon." leys, by Messrs. Laffan and Edear, of New York, who, find-figures. Such being the case, the hypothesis that the moon's green ing it served excellently well, applied it to turning shaft-v. MISCELLANEOUS.-The A. B. C. Process for Sewage.-Free SIlIca plains derive their color from vegetation ceases to be impos- ing, and they were so well pleased with its adaptataken up by Plants, 1 engravlng.-Best Nur.ery Fruit Trees. Names.-

New Chalk FossilS. 1 engraving. sible or absurd. The evidence is not of a character to jus- bility to their purposes as to adopt it and recommend it to 
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may have abundant pasturage for his cattle; but his case visit one of the United States navy yards to !!ee the excel
ceases to be absolutely hopeless when a thorough-going se- lent results obtained from a certain brand of American tool 
lenographer can say, as Neison does, that the moon may steel, for which universal merits were claimed; but on in. 
possess an atmosphere that must be regarded as fully capa- spection, he found the cutting speed on small work to be 
ble of sustaining various forms of vegetation of even an only about 25 feet per minute, and that on larger work to 
advanced type; that it does not appear how it can justly be range between 9 and.12 feet per minute; so that in neither 
questioned that the lunar surface in favorable positions may case was the duty obtained from the tools sufficient to form 
yet retain a sufficiency of moisture to support vegetation of any criterion of their cutting vallie. 
many kinds; and that in a very considerable portion of the If we turn to written instructions, we shall find tha for no 
entire surface of the moon, the temperature would not vary kind of iron work is a speed of more than 25 feet per minute 
sufficiently to materially affect the existence of vegetable recommended, while in most cases 23 feet per minute is not 
life. exceeded. On small work, however, 35 feet per minute is 

Who can tell but that the aforementioned man in the moon easily attainable, and is by far the most economical. Two. 
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out of every three" authorities" give the cutting speed for 
cast iron as being less than that for wrought iron, whereas 
the exact contrary is the fact. NolV wherein does the fallacy 
lie? We have been asked that question by expert workmen, 
many times over, and we could find no reasonable answer, 
except that they did not properly forge or temper their �ools. 
N a doubt that, in many cases, defects in the shape of the 
tools may have had something to do with it ; but be the cause 
what it maY,one thing is painfully apparent,that the author 
of the information was ignorant of his subject: as ignorant 
as the mechanical correspondent who visited Sheffield in 
England, and came back and exposed his mechanical igno
rance a few weeks ago by writing a long article upon the 
want of progre&sive ideas among Sheffield manufacturers, 
adducing as proof that they forged the blades of fine cutlery 
instead of rolling them, all unconscious of the fact that to 
the forging belonged a superiority of quality that can under 
no circumstances be attained by rolling processes. 

� 4'� .. 
IS RARE BEEF DANGEROUSl 

For several years past hygeists and pathologists have 
been closely studying the progressive invasion of the 
tamiodea or tape worms in the human species, in order to 
discover all the causes which lead to the presence of these 
terrible parasites and the means of preventing them. While 
many vital points relating to the subject are still in contro
versy, it has been demonstated that we are attacked by the 
armed tamia (tllJnia soliu,m) and by the non-armed tlllnia 
(tllJnia medio canellata or inermis), that the germs of these 
two entozoa are introduced into the intestinal canal_ through 
flesh food,and that the germs of the first usually come· from 
pork and those of the second from beef and mutton. It 
has furthermore been pointed out, by M. Regnault, that, 
while the number of attacks of the armed tlllnia has not no
tably augmented, those of the non-armed worm are becom
ing more and more frequent. 

The cause attributed to this increase is first the thera
peutic use of raw beef, and second, the habit of eating 
that meat, as well as mutton (the latter, however, in a less 
degree than the former),in a very rare state. Both beef and 
mutton contain morbific germs, which might well escape the 
scrutiny of a much more rigid inspection of market food than 
obtains here: and these, lodged in some organ of the body, 
speedily develope ip.to the mature worm. Cooking the meat 
through thoroughly is a sure safeguard; but on the other 
hand,there are many who have no relish for well done beef 
or mutton, and, among the Germans especially, the meat is 
prepared in various ways without being cooked at all. We 
have frequently seen raw beef steak served and eaten with 
the simple accompaniments of pepper, salt, and vinegar. 
Butchers in New York city chop finely the good meat which 
is trimmed from joints or bones, and sell it in its hashed 
state, at a low price. to the poorer classes, who likewise eat 
it raw, and thus save the fuel required for cooking. As in
dicated above, physicians often prescribe raw meat to the 
weak and debilitated, and it is no very uncommon thing to 
see infants sucking t'!nder pieces of raw steak. Of course 
all this is dangerous,and the fact,we have reason to believe, 
is not entirely unknown to those who favor the practice; but 
on the other hand, there is a general idea that if meat be 
cooked ever so little, merely warmed through, all peril is 
obviated. That this is a subtle error will be clear from a 
brief consideration of the cooking process. 

The rationale of broiling is the subjection of a large sur
face of meat to a sudden high temperature. Coagulation 
of the exterior albumen succeeds, and the juices are pre
vented from escaping, so that they are cooked with the 
fibrous part of the meat, enclosed as it were between two 
shells. Roasting, or rather baking, as it is practised in this 
country, is virtually the same process, the hot oven being 
substituted for the coals. Frying accomplishes the same 
end by the action of highly heated fat. Boiling is just the 
reverse, as the heat in that case is applied gradually, so that 
the albumen can be coagulated uniformly through the mass. 
Now albumen coagulates at 142° Fah., and further heat re
duces it to a firm transparent body, so that a piece of beef 
which is left" unbasted," that is, unmoistened, during the 
cooking process, and its exterior temperatures not thus kept 
down, or a steak allowed to cook slowly over a slow instead 
of a brisk fire, is likely to vecome encased in a close crust, 
not inaptly termed" leathery," which tends to prevent the 
further penetration of heat. It will readily be perceived 
that thus,although the meat has been subjected to cooking a 
proper length of time,and although its exterior may appear 
overdone, a part of its interior may be practically raw, and 
may never have reached the temperature of 1400, beyond 
which it has been proved germ life cannot exist. Hence, in 
such portion of the meat thus prepared, the germs are none 
the worse for their warming, and enter the body in an active 
state. 

n does not follow,however,from this that we are to inter
dict that most noble of all dishes, the rare cut of sirloin, 
but it does follow that we shOUld exercise some greater 
care in its preparation. And in this respect we have a very 
safe and simple guide in the two temperatures noted above, 
or rather in their close approximation. Everybody knows 
the difference in color and general appearance between meat 
nearly raw and meat cooked, and is capable of observing 
the glairy, flabby condition of the former as compared with 
the firmness of the latter. In one case the albumen has not 
coagulated, in the other it has. But in the latter instance 
we know that a temperature of 1420 has been attained, and 
that that is two degrees higher than the germ death point; 
hence we are thus rendered certain that the danger is ob
viated, on simple inspection of tlHl condition of the meat, 
which still is rare enough to satisfy any healthy taste. 
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It is not difficult to perceive that the ravages of that other 
fearful parasite, of the hog, the trichina spiralis, have been 
the cause of greater care in the preparation of pork; and as 
the same thorough cooking which destroys the trichina like
wise destroys the tlllnia germ, both evils are obviated at 
once. Hence we find another cause for the diminution in 
cases of armed tlllnia noted by Regnault, while the preva
lent neglect of precautions regarding beef and mutton may 
likewise account for the spread of the affliction attributable 
to those meats. 

The following valuable and practical hints, as to the 
proper arrangement of lightning rods, are given by Mr. 
John T. Sprague, in his excellent treatise upon " Electri
city ; Its Theory, Sources, and Applications:" 

It is a curious fact in this connection that a prominent 
French medical jrlUrnal (the Abeille Medicale) strongly re
commends horse flesh to be used raw therapeutically, and 
asserts that it is much more nourishing than either beef, 
mutton, or pork. We doubt whether this last assertion will 
meet with general acquiescence; but if it appears, as our con
temporary states, that the horse is not subject to the para
sitic affections common to the cattle now used as food, there 
can be no question but that, from a sanitary point of view, 
the food value of our superannuated chargers is jl'reatly en
hanced. At all events, for some reason the consumption of 
horseflesh in France is l'apidly increasing,as recent statistics 
show that nearly 30 per cent more of the animals have been 
slaughtered, for the markets in Paris, during 1876 than 
were killed last year. 

� UI .. 
THE" THUNDERER" EXPLOSION. 

It will be remembered that, in our recent account of the 
disastrous boiler explosion on board the new English war 
vessel Thunderer, we stated, on the authority of the Lon
don Times, that the casualty was owing to the gross care
lessness of not removing the wedges which had held down 
the safety valves during a previous hydraulic test. Such 
negligence seemed almost inconceivable, and therefore we 
are glad to welcome the flat contradiction given by Engineer
ing to the Times report. The valves were not wedged down, 
and the similar valves in the unexploded boiler were all in 
working order when tested cold. Our contemporary points 
out that the valves of the burst generator, when cold, were 
Tlo inch free in their seats. Around the latter, except at 
the steam connection, there is a broad flange not heated by 
direct contact with steam, its under surface being in contact 
with the air of the fire room, and its upper surface forming 
the inside of the bottom of the valve weight box. This cool 
flange, therefore, tended to prevent the expansion of the 
cast iron chamber. So that the brass valve seat must have 
had an increased radial expansion inwards. Now taking in
to consideration the dimensions of the parts, the tempera
ture of the steam, and the coefficient of expansion of brass, 
it is found that the valve, after the seat had expanded in
wards, would be 0 005 inch larger than its seat. The valves 
were thus obviously fitted too nicely, and through the un
equal expansion they set fast. In addition to this the stop 
valves were shut, and it is known that the steam gage was 
badly out of order, and these three causes are, in Engineer
ing's opinion, amply sufficient to account for the explosion. 

� 411 .. 
LIGHTNING RODS. 

"Professor Wise, the balloonist, who has had rare oppor
tunities for studying and observing storms as well as calms, 
has repeatedly expressed his· c(}nvictions that lightnin,lr rods 
are useless in electrical storms, but that metal roofs are an 
absolute protection. He says that during a recent storm 
several flagstaffs were shivered down to the point of contact 
with the metal roofs, when the damage ceased, the fluid dis
persing over the expanse of metal. This corresponds to 
hundreds of other cases that he has examined; and he de
clares his conviction that 'the lightning rod, as a protection 
in itself, is of no more value than a bodkin would be to ward 
off the ball fired from a Columbiad.' "-American Architect 
and Building News. 

A metallic roof may, in some cases, avert damage to an 
unrodded building, by facilitating the passage of the elec
tricity to the best wetted portions of the exterior of the 
structure, to the water leadel's, etc. , down which the lightning 
may pass to the earth; a well wetted wooden roof may as
sist to the same result. Hundreds of unrodded houses, 
with and without metal roofs, have been struck, and not 
seriously damaged. But it is nonsense to assume that a good 
lightning rod, properly connected with the roof and with 
the ground, has no value. Although unrodded buildings 
may by chance escape, they are always in danger, and the 
lives of inmates are in jeopardy. 

On the other hand, all experience, the world over, from the 
year 1752, when rods were first invented by Franklin, to the 
present time, .has shown that conductors are an essential 
means of safety in thunderstorms, that they preserve human 
life, and prevent the destruction of property whenever pro
perly applied. 

Formerly, when ships sailed without rods, the loss of 
life and property at sea was appalling. Nearly all vessels 
now carry rods, and such an occurrence as serious damage 
to a rodded vessel by lightning is almost unknown. If, 
like ships, our dwellings and buildings could have the 
broad expanse of the sea for their rod terminals, they would 
be as universally expmpt from injury by lightning. 

We except, however, buildings and vessels containing 
petroleum, or other substances from which inflammable 
gases exude. The latter mix with the surrounding air and 
form an explosive atmosphere of large extent, often reach
ing above the points of the electrical conductors; and such 
mixtUl;es will be set on fire by the electricity on its way to 
and before it can reach the conductor. 

In nearly all cases, our house rods are defectively con
nected with the ground. They are simply stuck down for 
five or six feet into dry earth; whereas they should be sol
dered to a water or gas pipe, or be connected with sume 
large extent of conducting material placed ·underground. 

"It must be remembered that lightning is not a mere thread 
of flame, or confined to the visible line; a large space all 
round the line takes part in the discharge, and gives up the 
force previously accumulated in it as tension. 

"These principles settle conclusively all questions as to the 
construction of lightning conductors. Their object should 
be to connect to earth every portion of a building; and as 
this is actually possible only with metal buildings, they 
should connect every salient point and as much of the sur
face as possible, so as to extend around the building the 
area of low tension, or artificial" earth" surface opposed to 
the eloud. Chimneys require especial attention, because 
they are tubes lined with conducting material, containing 
warmer air: and if with fires, then extending a compara
tively good conducting column of warm air towards the 
cloud and so inviting a discharge; hence it is that lightning 
almost always enters a house by the chimneys. All doors 
and windows causing currents of air should be closed during 
a thunderstorm. 

, The prime essential is a good connection to water; water 
and gas mains provide the best if the conductor is wflll se
cured to them; next to them is the metal shaft of a good 
pump, in a well constantly supplied by springs; then ponds 
or ditches. What is required is a large metal surface ter
minating the conductar, and in contact with a stratum of 
moist earth, so that a hole sunk into wet gravel, into which 
the conductor is led, and surrounded with a quantity of 
coke to increase its surface of contact, will allswer, but dry 
clay, or rock, is not safe. This connection should, if possi
ble, surround the building by means of rods from its various 
corners, either led to different earths or else continued by a 
rod round the house to one earth connection. Every piece 
of metal work above the building should be utilized, such 
as ridge caps, ,guttering, and water pipes. They cannot be 
trusted as conductors because of the joints in them, which 
offer great resistance, and therefore prevent reduction of 
tension, but they will help to form a protecting network 
around the building. especially if strips of copper are sol
dered across each joint. For the same reason a connection 
should be led from the bottom of the down pipes from the 
gutters to the nearest suitable earth, though a very good 
but variable earth connection is set up from tllese by the 
water itself during heavy rain. The lower parts of the bell 
wires may also be advantageously connected to an earth, 
such as the nearest gas or water pipes, as several accidents 
have occurred from their having either received a direct 
charge through the walls, or having a violent current in
duced in them. 

"The terminals should be attached to all high or salIent 
points, most particularly chimney stacks; if these are wide, 
and contain several chimneys, it is safer to have two points, 
though usually one is sufficient ; but the kitchen chimney, 
or any one commonly used,and therefore lined with soot,and 
containing warm air, should be specially attended to. The 
points may be made of rods of 1-inch iron drawn out to a 
point, rising 2 or 3 feet above the building; they are better 
also for galvanizing. There is no advantage in any of the 
fancy points, patented or otherwise. The conductor aepends 
upon the size and hight of the building. A factory chimney 
or church steeple should have a copper conductor of at least 
t-inch section, either as a rod or as a wire rope, well pro
tected against injury; for smaller buildings, iron rod may 
be used instead of copper. In ordinary cases galvanized 
iron wire of about i-inch diameter (such as is used for tele
graphic purposes) will answer perfectly, if led separately 
from various salient points, and carried down the different 
sides of the house and connected as above described, to the 
guttering, etc., but for a single conductor at least t inch rod 
should be used. Solid rod is best, as it exposes least sur
face to rust, for it is the mass or weight of .metal which 
conducts, not its surface, as some suppose; but every joint 
must be carefully made and soldered, to secure metallic con
tinuity and low resistance. 

"It will be seen that conductors should never be insulated 
from the building, but, on the contrary, as much of the sur
face as possible shOUld be connected to the conductor. Elec
trometers, etc. , are often surrounded with f cage of wire 
connected to the earth or to the negative pole of the active 
source of electricity, in order to prevent them from being 
affected by external electric disturbances. That is exactly 
what we require to do with our buildings; an iron house 
well connected to earth would not only be perfectly safe, 
but its inmates would scarcely feel any of the effects usualIy 
produced on the nervous system by "thundery" weather, 
except so far as these are due to heat. The object aimed at 
in a lightning conductor should be to approach that condi
tion as nearly as possible; to obtain an enclosed area within 
a conducting envelope provided with points and connected to 
earth. " 

LICe on the Earth. 

Professor P. G. Tait, of the University of Edinburgh, in 
his lectures on recent advances in physical science, lately 
published, considers the question how long life has been 
possible on the earth. He concludes that ten millions of 
years is "the utmost that can be allowed from the physical 
point of view for all the changes that have taken place on 
the earth's surface since vegetable life of the lowest known 
form was capable of existing there." Opposed to this is the 
view of the most eminent modern geologists, that at least 
three hundred millions of years have passed away since ter
restrial life began. 
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BREECH-LOADING FIREARMS. 

We publish the third and last series of illustrations of 
breech-loading fire arms, which we select from the pages of 
E. H. Knight's "American Mechanical Dictionary."* It shows 
three American and one Swiss inventions, the latter being a 
bolt needle gun. 

U V' are two positions of the Remington gun ; the left 
hand figure shows the gun when fired, the right hand ready 
to load. The breech block, b, swings upon a strong pin 
within a mortise of the stock. c is a tumbler which braces 
the breech piece against recoil at the time of firing, and 
forms a part of the hammer which strikes a firing pin which 
passes through the tumbler and is driven against the cap or 
part of the cartridge case containing the fulminate. 

The breech piece, b, and tumbler, c, are so formed that 
when the former is closed the rounded upper' portion of the 
tumbler works in a concavity in the back of the breech 
piece, as shown in Fig. U ;  and when the hammer is drawn 
back to half cock or full cock, the rounded back of the breech 
piece works in a concavity in the front 
of the tumbler, asshown in Fig. U'. 
This mode of matching the breech piece 
and tumbler prevents the possibility of 
the hammer falling until the breech 
piece is perfectly closed, and so obviates 
the possibility of premature explosion of 
the charge. The extractor, by which 
the discharged cartridge shells are drawn 
out from the chamber of the barrel, 
works between the receiver and the 
breech piece, and is operated by the 
opening movement of the latter. The 
breech piece is opened by a thumb piece. 

',itutifi , �mtri ,au. 
which can be discharged in as many seconds. With single 
loading, the cartridge is placed in the carrier block, and a 
single motion puts it in order for firing. The cartridges 
are placed in the magazine by pressing them through the 
trap, b, on the right hand side of the gun, the magazine 
being easily filled while the gun swings at the side. They 
are fed from the magazine into the carrier block by a spiral 
spring. 

y is a section of the gun immediately after discharge ; c 
is an empty shell ; d, one in the carrier block ; e, one in the 
magazine ; by the forward motion of the lever, a, the links 
take the position shown in Y', the piston, g, is withdrawn, 
raising the hammer to the full cock, and extracting the 
empty shell, c, which is thrown upward at the same time 
the carrier block, h, with the carriage which it contains is 
raised by the lever, i, placing the cartridge opposite the 
chamber. This position is seen at Y'. The returning m o
tion of the lever drives the piston forward, leaves the ham
mer at full cock, forces the cartridge contained in the car-

A guard lever, d, prevents the trigger Remington's Breech-loa<ter:����l' 
being drawn when the breech piece is 
open. 

W W' are two views of the Dodge 
breech loader, shown as a double bar
reled breech-loading fowling piece. W 
is a perspective view, and W' a sec
tional view. The barrels are hinged to 
the front end of the stock, so as to tilt 
upwardly at the rear and nearly balance 
upon the hinging point, .the motions 
being made by means of the pivoted lever 
d, which laps over the trigger guard and 
locks the barrels in firing position by en
gagement of a hook,c, with a pin passing 
through the lug ,g. The front end of the 
lever extends beyond the pin on whieh it 
turns, and works in a slot in the center 
of lug, g, beneath the barrels, which it 
serves to elevate and depress. As the 
barrels are elevated, the front end of 
the lever strikes against a projection on 
the stem of the extractor, and retracts 
the spent cartridge capsule. The frame, 
e, is made of a single , piece of metal ex
tending from the front, where the bar· 
rels are hinged, to the grip in the rear 
of the breech; and the locks are fitted in 
recesses therein, dispensing with sepa
rate lock plates. The locks are re
bounding, that is, they go forward and 
fire the cap and return to half cock. The 
hammers draw back the firing pin when 
fully cocked. The barrels are adjusted 
on the frame, and wear is compensated 
by means of the block, b. In use, the 
left hand need not be moved from where 
it is in firing ; the breech is brought un
der the right arm, the lever thrown 
down, a fresh cartridge inserted, the lever 
returned, the hammer cocked, and the 
piece is ready to fire. 

The gun adopted by the Swiss Federal 
Government has the magazine and car
tridge carrier of the Winchester, with 
the needle exploder and bolt breech. 
The large figure is a longitudinal cen
tral section; x is a perspective view of 
the bolt, firing pin, and lever detached ;  
Xl is a view of a piece of the breech cylinder ; X2 is a view 
of the cartridge carrier detached. 

The motions are as follows: the lever, a, is raised, ro
tating on the firing pin, b, andcocking the latter by the 
pressure of a cam upon the transverse trigger bar, C ;  
the bolt is then drawn back, carrying the firing pin and the 
hook, which retracts the spent cartridge ; the motion eventu
ally rocks the bell crank lever, d, and raises the carrier e, 
which brings another cartridge in line with the barrel. The 
bolt, h, is then pushed back, pressing down the carrier, e, 
and driving the cartridge into the barrel ; a partial rotation 
of the bolt, by means of the lever, a, locks it firmly by the 
catching of studs, j, on the bolt behind lugs,g, on the breech 
cylinder. 'rhe firing pin has remained on the cock since the 
first motion of the semi-rotation of the bolt, and is now 
pulled off by the trigger. The combination is known as 
Vetterlin's. 

yJ is the Henry magazine rifle, now known as the Win
chester repeating gun. It may be used as a single loader or 
a repeater. As a repeater the motion of the lever, a, with
draws the spent shell of the previous charge, raises the 
hammer, recharges the gun, and relocks the breech me
chanism. The magazine contains seventeen cartridges, 

'Publ1shedln numbers.by Messrs. Hurd &; Houghton, NeW' York Olt,. 

"Winchester' 3 Repeating Gun. 

BREECH·LOADING FIREARMS. 

rier block into the chamber, drops the carrier block to re
ceive the following cartridge from the magazine, and places 
the arm in readiness to be fired. 

• • 1 . ..  
Plant Anlesthesla. 

The curious discovery has recently been made that an
resthesia may take place not only in animals but in plants, 
and, in brief, in all forms of life. It has been demonstrated 
that etherisation acts finally on all the tissues of animals 
and on the central nervous system. Hence, if plants 
have tissues, the anresthetic should equally act on them. 
This substantially appears to be the case; and every vital 
act, whether occurring in animal or vegetable, may be an
resthetised. In plants, M. Claude Bernard, to whom is due 
the credit of the discovery, has found that germination 
ceases under the influence of ether. He introduced water 
cresses, which germinate from day to day, into two precisely 
similar tubes. In one tube he placed a little ether. The 
plant therein on the following day was found not to have 
germinated, as the other had ; but after being removed 
from the anresthetic, the first went on and germinated 
in a natural manner. The plant had literally been put to 
sleep. 

The same is true of ferments; for beer yeast, after con-

tact with ether for twenty-four hours, completely loses its 
activity, and yet regains it as soon as the etherization is 
stopped. 

.. 411 • 
EXHIBITION NOTES. 

PAPER MAKING.-The papermaking machinery is among 
the most attractive features of the hall, and, to most visitors, 
also among the most novel. It is exceedingly interesting to 
them to see the rags come out of the great iron drums, where 
they are churned and ground, in the form of a milk y fluid ; 
to watch the deposit of the snowy pulp, and to see the pulp 
carried forward on broad belts and between successive roll
ers, until, growing always thinner and drier, it finally is 
rolled on a drum as firm, white printing paper. The ma
chinery is said to be the best for the purpose made. 

NOVEL TYPE WRITER.-A Russian inventor, M. Alissoff, 
of St. Petersburg, shows a type writer which, for excellence, 
of mechanical structure, cleanness of impression, and abil
ity to do printing in different characters, leaves the Ameri

can type writer far behind. It cannot 
be made to work nearly as fast, how
ever, as its American rival ; and as 
speed is what most people seek in 
such a machine, it is doubtful if it 
will ever come into extensive use. M. 
Alissoff says that he first turned his 
attention to making a machine for 
speed, but finding by observation that 
few men can think faster than they 
,can write with pen or pencil, he con
cluded that such an invention was not 
what was needed, but something that, 
would make as aecurate and legible 
copy as a printed page. In this un
dertaking he has fully succeeded. His 
machine writes in the Russian and 
English characters, makes c&pitals, 
small capitals, figures, signs, punctu
ation points, and all the French ac
cents. As the types are movable, it 
can be arranged to print Greek, He
brew, or any other written language. 
The manner of working it is to move 
a lever on a dial to the letter desired, 
and make the impression with the 
foot upon a pedal. The speed is about 
that of ordinary wdting. M. Alissoff 
also exhibits an invention for photo
lithographing music. The staves 
notes, and signs. printed on thin pa
per, are kept in small boxes, from 
which they are taken and pasted upon 
a large plate of glass, regularity being 
secured by lines on cardboard at the 
back of the pane. Thus the composi
tion is built up much more rapidly 
than could be done with types. A neg
ative is then taken Qf any size desired 
-the light passing through the glass 
-and when transferred to stone the 
printing is done by the usual pro 
cess. 

CURIOUS SEWING MACHINE CONTRI
V ANCES.-A French machine has a 
universal feed, which enables the ope
rator to give the cloth any direction 
desired, without touching it-a very 

Xl" useful device for embroidering on 
stamped patterns. 

Still more ingenious is an American 
i nvention for embroidering set figures 
automatically. By a curious arra,nge
ment under the table, the feed is set so 
that the machine goes on of itself, re
producing the pattern. About a dozen 
different simple patterns can be em
broidered by changing the apparatus. 

Another noticeable invention is a 
machine which sews with either one or 
two needles, as may be desired. It is 
especially useful for embroidery, as 
threads of two colors can be used and 

double work pet'formed. 
Three kinds of machines are shown that sew from the spools, 

and thus dispense with the troublesome shuttle and bobbin. 
. 41 1 .. 

The VI.1t oC the French Working Men. 

About fifty French mechanics, who have been selected by 
the Government of France to visit the Centenn:al, recently 
arrived in this city. They are to make a critical examina
tion of the Exposition, each man devoting himself to the 
display presented in his particular branch of art or indus
try, and, on their return to France, are to prepare reports of 
the progress exhibited in each separate branch of manufac 
ture. Nearly every class of French industry has its repre· 
sentative in this commission, and the members themselves 
appear to be intelligent and wide-awake mechanics. There 
is nothing political in their mission; and in this respect 
they differ from a body of reputed French artisans who 
lately visited us, but who deservedly received nQ special 
attention, owing to their affiliations with that unfortunate 
class of men who are always at the head of labor agItations 
and communistic disturbances. We trust our American 
working men will give their French brethren a cordial weI· 
come, and spare no pains in affording them every facility 
for acquiring the knowledge they seek. 
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IMPROVED PIPE CUTTING AND THREADING MACHINE. 

Messrs. Joseph B. Eaton and Charles Latham, of Shamo
kin, Pa. , have patented (July 4, 1876), through the Scientific 
American Patent Agency, an improved pipe cutting and 
threading machine, that may be worked effectively in a very 
narrow space, so as to produce a saving in time and labor in 
the digging and the working of the machine. Fig. 1 is a 
top view of the cutter and threader, and Fig. 2 a sectional 
end view of the same. 

The shell or casing, A, is made of 
two hinged sections, which are ap-
plied around the pipe to be worked 
upon, and locked firmly together by 
a suitable device. The threading dies, 
B, and the cutters, C, are guided in 
interior recesses of the shell, and ad
justed or fed forward to the required 
depth of cutting by means of set 
screws worked from the outside of 
the shell. The shell is cast at the 
ends with raised ratchet teeth, Dl, 
along which an operating handle, D, 
'is guided at both ends by an outer 
arc-shaped part, b, and an i.nner con
centric piece, d, that slides in a re
cess of the shell below the ratchet. 
The outer guide pieces of the handle, 
D, lock, by spring pawls, D2, into the 
ratchets. to take hold of the shell, 
and turn it in one direction, while 
releasing it when turned back in op· 
posite direction. A drawing pipe, 
with threaded end, fits into the thread
ed end of the shell, and is attached 
by clamp screws tightly to the pipe 
to be threaded, drawing by the screw 
the threadtng machine forward for 
cutting the thread on the pipe. 

When the pipe is threaded, the ma
chine is returned for clearing the 
thread by a semicircular handleowith 
hook end, that is inserted into the 
small socket holes, e, of the shell. 

It is claimed that thus a deep or 
shallow thread IIIJl,y be cut on water 
and �as pipes of different sizes with 
ease and rapidity while the cutting 
is done in perfect 'manner without 
leaving a shoulder at the end of the 
pipe. 

.. ... . 
South At'rlcan Ralhvay •• 

Jtitutifi t !mtritau. 
coarse gravel for walks, etc., in separate places from the The manufacturers also make a. large-sized machine to be 
sand, thus saving the necessity of a second screening when run by horse or steam power, having one elevator to raise 
roofing gravel is in demand. It can be worked to screen sand and another to carry the sand into bins, cars, or other 
thirty yards a day, by one man throwing the sand.a.nd a boy places of deposit. 
to turn the crank. It works rapidly, and will supply any For further information address the manufacturers, 
grade of sand. Messrs. Chambers & Quinlan, Decatur, Ill. 

A is a coarse screen on which the sand is thrown and 

I 
� � u • 

which keeps large pieces from passing into the machine. The HUinan Voice Tramllnltted by Telegraph. 

The sand passes down to the feeder, B, which carries it Several weeks ago we gave a sketch and description of 

Fig. 1 .  

: 
� ___ _ _  . _ _ _ _ _ _ . _ .  _ _  . •  __ J 

Fig. 2. 

the thread telegraph, consisting of 
two small tin or wooden cylinders, 
each having a membrane stretched 
over one end, the two membranes 
connected by a stout thread. Two 
persons may readily communicate 
the sounds of the voice by means of 
these instruments over a thread fif
ty or a hundred feet in length. The 
person sending speaks within one of 
the cylinders, which causes the 
membrane to vibrate; the vibration 
passes along the stretched thread to 
the membrane of the other cylinder ; 
which being held to the ear of the 
ear of the person receiving the mes
sage, the vibration is duly heard, or, 
in other words, the voice of the send
er is made audible. 

Professor Graham Bell, by a de· 
vice somewhat analogous, has suc
ceeded in transmitting the tones of 
the human voice by telegraph. In
stead of the thread he connects the 
membranes of the two cylinders or 
drums with the armatures of the elec
tro, magnets, one drum being placed 
at each end of the telegraph wire. In 
fact, he not long ago demonstrated 
the possibility of conveying vocal 
sounds by means of the ord nary te
legraph wires and special appliances 
for transmitting and receiving the 
sounds. The apparatus used by Pro
fessor Bell is thus described : Two 
single-pole electro-magnets, each 
having a resistance 10 ohms, were 
arranged in circuit with a battery of 
five carbon elements-the total re
sistance being about 25 ohms. A 
drumhead of goldbeater's skin, about 
21 inches in diameter, was placed in 
front of each electro-magnet, and a 
circular piece of clock spring was 
glued to the middle of the membrane 
of each drumhead. Onjl of these te
lephones was placed in the experi
menta;l room, and the other in the 
basement of an adjoining house. 
Upon singing into the telephone the 
sounds of the voice were reproduced 
by the instrument in the distant 
room; and if two persons sang si
multaneously, the two notes were 
audible at the other telephone. 

A line of railway 120 miles in 
length was recently opened between 
Cape Town and Worcester, South Af
rica. The road is an extension of the 
Cape Town and Wellington Railway, 
purchased by the government some 
yeart! ago, and is part broad and part 
narrow gage. It is intended eventu 
ally to make the whole line of the 
latter description. Railway work in 
other parts of the colony is being vi 
gorously prosecuted ; 65 miles of road 
are nearly complete on the eastern 
line from Port Elizabeth, 60 miles on EATON 

:At the time of the lecture, an & LATHAM'S PIPE CU-TTING AND THREADING MACHINE. experiment was made to show the 
transmission of articulate speech, an assistant going into 
the adjoining building where one of the telephones was 
placed. Several familiar questions were, it is said, under
stood after a few repetitions. The vowel sounds alone are 
those faithfully reproduced ; dipthongal sounds and rotund 
vowels are readily distinguished, but consonants are general
ly unrecognizable. Now and then, however, a sentence 
comes out with almost startling distinctness, the consonants 
as well as the vowels being clearly audible. Professor Bell 
stated that telephonic effects can be produced with three 
varieties of currents-the intermittent, the pulsatory, and 
the undulatory. The first are characterized by the alternate 
presence and absence of electricity in the circuit ; the pul
satory current by sudden changes in intemsity, while undu
latory currents are obtained by gradual changes analogous 
to the changes of density of air produced by vibrations of a 
pendulum. 

the border line, from East London, will be ready by the 
end of the year, and a simUar distance on the Midland line 
will shortly be finished. The estimated cost of the new 
works was about $30,000 per mile, but this has been exceed
ed by as much as $3,500 per mile in some cases, the increase 
being accounted for chiefly by the deficient supply of labor, 
enhanced rate of wages, and high cost of provisions. 

.. UI .. 
Meteoric Iron In o o.r Church Steeple •• 

On August 10, the earth passed through the great belt of 
meteors; and on about November 13, it will again plunge 
into the midst of these vagrant bodies. People who are cu
rious about meteoric iron, or who desire to investigate that 
substance, will probably therefore find the present a good 
time to look for it. M. Tissandier has lately shown that 
the metal is constantly found in the cosmical dust, which 
often may be collected from rain, and which exists in the at
mosphere of elevated regions. Most of the meteors which 
strike our atmospp.ere are .at once dissipated by the heat of 
intense friction, and the iron, melting, falls like shot, in the 
globular or nearly globular form in which M. Tis':landier has 
found it, and which, he thinks, is one convincing proof of 
its celestial origin. M. Yung recently told the French Aca
demy of Sciences that the best places in which to look for 
meteoric dust is an old church steeple. Collect all the dust 
which has become deposited in out-of-the.way corners, where 
the wind has nst been able to reach it, and examine it under 
the microscope. Apart from learning how many curious 
things are floating about invisible in our atmosphere, the 
student may be able to get together sufficient of the iron to 
examine it by chemical means. 

... U I  .. 
IMPROVED SAND AND GRAVEL SEPARATOR. 

Builders, masons, roadmakers, contractors, and others will 
doubtless be interested in the invention herewith illustrated, 
which is adapted for screening sand and separating gravel, 
overcoming the slow and tedious process now in use. It is 
claimed to screen sand, no matter how wet, when it cannot 
be screened by any other process. It separates the gravel 
entirely from the sand, and deposits the roofing gravel and 

down to the cylinder, E. The latter is made with four rows 
of pins, and revolves with velocity, spreading and separating 
the sand and gravel and throwing it against the screens, G 
G. These screens are placed one over the other. The roof
ing gravel and sand pass through the upper screen (which is 
made of half inch mesh or any other size needed) to the 
lower, which is six meshes to the inch, or any size required. 
The roofing gravel passes down between the legs, which are 
inclosed, and the sand through the fine screen. The coarse 
gravel passes down in front of the machine. H is a wrap
per or beater, which strikes eight times with every revolu
tion of the crank, against the under part of the screens, and 
loosens any sand that may stick to the screen. K is a feed 

board which can be raised or lowered to regulate the flow of 
sand to the machine. L is a shelf for carrying off coarse 
grave!. A single screen is made of four meshes to the inch, 
or any other size required, to be used for screening sand 
when roofing gravel is not wanted, allowing all the gravel 
to pass down in front of the machine. 

The most recent trial of Professor Bell's instrument was 
at his residence, Brantford, Canada, August 11. The Tor. 
onto Globe states that instruments were placed, one in the 
porch of the residence and the other in an outhouse on the 
grounds, and communication between these made by ten 
miles of wire. Musical notes, the human voice, and songs 
spoken and sung before one instrument were plainly audible 
by placing the instrument to the ear at the other. By this 
invention, too, any number of messages can be conveyed 
over one wire in either direction, provided they have a dif
ferent pitch ; the tones of the voice can pass over the elec
tric wire, enabling the hearer at any distance to hear dis 
tinctly what is said, and to distinguish the voice of the 
speaker. On August 10 the professor had communication 
made with his instrument on the common telegraph wire 
between Brantford and Mount Pleasant (five miles), and 
was spoken with, while in Mount Plelll3ant, by Professor 
D. C. Bell and Mr. Griffin from the Dominion office in Brant
ford. On the evening of August 12, the professor tried a 
new experiment, having had an instrument made so that 
three persons could sing different tunes or different parts of 
the same tune into the instrument at the same time. The 
trial was perfectly successful, the different voices coming 
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distinctly over the wire at the same time, so that they could 
be separately distinguished by the listener. The practical 
exemplification of the lately discovered system of telephony 
made by the professor afforded much pleasure and informa
tion to those present. 

The M uon's .Longitude and Solar Retrograde 
Motion. 

To the Editor of the Scientific American : 

In the SCIENTIFIC AMERICAN SUPPLEMENT (page 492, 
volume I), you state that a paper by Professor Newcomb, 
on " Inequality of the Moon's Longitude," was read at the 
June meeting of the Royal Astronomical Society, and that 
several of the more notable members of that scientific body 
expressed themselves all being at present quite unable to tell 
the cause of the phenomenon. Allow me to advance the 
following, which, I think, points to the cause. 

The sun, his planets, and their several satellites are all 
distinct members or wheels of the great, grand celestial ma
chine called the solar system ; and unless we look upon the 
whole as a machine, and trace the effects which the retro
grade motion of the largest one has upon the smaller ones, 
and these upon the smallest ones, we shall never be able to 
tell the cause of the phenomenon now under consideration, 
nor the cause of kindred phenomena in other moons; for 
they all move more or less ahead of their times while in 
one side of their respective orbits, and lag behind while on 
the other side, just as the earth herself and every other 
planet does, and must do, although practical astronomy 
has not yet discovered the facts. 

To explain. We take the 'lun, or main wheel, first : His 
orbit is to be considered the rim of the wheel; the center of 
his orbit, the center of the wheel ; and he (the sun) fixed, 
as it were. on or in tllJl rim. . That wheel turns on its axis 
retrogressively ; and the rim, and the sun, of course, retro
grade at the rate of nearly 501" annually. Now, by virtue 
of the earth being carried retrogressively by the sun, she, 
too, retrogrades annually, as it were in , her own orbit, 
nearly 50!". Could we stand at the center of the sun's or
bit. and view clearly the longitude of the earth at the mom
ent she reaches 180°, we would find that she had fallen be
hind her sidereal place in the heavens, that is, the point at 
which she was when she Clime to 1800 the previous time, 
say 50!" ; and when she came to 0°, she would be 50!" re
trogressively in advance of where she was at the moment 
she came to the same point in her orbit one exact year be
fore. In other words, she would be behind time on one 
side of her orbit, and in advance of time on the other side 
of it. 

And it is exactly so with the moon. In one exact terres
trial year the moon retrogrades in space to the same exact 
amount; or, in other words, her orbit, as a whole, is carried 
retrogressively in space nearly 5ot", annually, or about 4" 
for every revolution she makes. It seems easy to see, then, 
that, in consequence of her retrogression in space, caused 
by the retrograde motion of the sun, she must be behind 
time, while on that side of her orbit which is outside of 
the sun's orbit, and vice versa. 

I submit the above to the consideration and amendment 
of the wise and learned. 

Gloucester City, N. J. JOHN HEPBURN. 

'4 4 11 • 
ProCessor Crookes' Radiometer. 

1'0 tlw Editor of the Scientific American : 

On page 116 of your current volume, Mr. Joseph Delsaux, 
of Louvain, Belgium, presents some interesting experiments 
upon the radiometer. As I have not a radiometer at hand, 
I assume that the described tests were correctly made ; and 
feel that thflre is good cause to suspect a c�action of forces 
to move the electrometer vanes. Could it not be settled be
yond a doubt by charging the radiometer globe from an elec 
trical machine, to the same tension and with the same kind 
of electricity as the globe contained after being submitted to 
the radiation of the sun or any source of light, and then as
certain if the action of the radiometer were the same? 

Some other phenomena could be investigated in this con
nection. For instance, it is well known that selenium varies 
in electrical resistance from 15 to 100 per cent, inversely as 
the intensity of light to which it is subjected. It is also an 
established fact that on telegraphic circuits the speed of sig
naling is decreased during the middle portion of the day, 
and improved at night. Mr. R. S. Culley, the well known 
English electrician, called attention, in 1872, to this retar
dation, and said that the cause was not clear, but attributed 
it to "the ordinary diurnal variation of earth currents and to 
the increased resistance of the wires from increased temper
ature." As Mr. Culley has drawn no line between warm and 
cold weather, it would be well for Mr. Delsaux and other 
skillful experimenters to take the matter up, and apply the 
electrometer to things in the light and in the dark. We may 
perhaps thus be informed of what we are seeking to know. 

Chicago, Ill. F. W. JONES. 
'4 U I  .. 

Test C olors. 

To the Editor of the Scielltijlc AmM ican : 

In No. 7 of your current volume, I notice a report of a dis 
covery of new test colors from the iris and violet. I have 
found the blue convolulus major, or morning glory, of con
siderable practical value as a test for acids and alkalIes. In 
the first place, the flower itself is very sensitive, indicating 
the trace of nitric acid in rain water after a thunderstorm. 
The flowers show red spots wherever the rain water has 

Ititutifi t Imtritau. 
wetted the surface after a shower during the night. A few 
of the flowers rubbed in a glass 01 water will give a bright 
blue liquid, which will instantly redden if a drop of nitric or 
other acid be put in ; and the blue will be restored by neu
tralization. But if the alkali is much in excess, it will turn 
green and return to blue on neutralizing again. Water col
ored by the red convolulus will turn blue on the addition of 
an alkaline salt, but is not so sensitive as the blue. 

Milledgeville, Ky. M. W. VENABLE. 
'4 4 . 1  .. 

Some Notes on Potato Beetles. 

To the Editor of the Scientijlc American : 

It is not often that you are caught napping, and you are 
more apt to be so caught when lounging in the field of na
tural history than in any other. In your issue for July 29, 
you copy an article from the SCIENTIFIC FARMER, entitled 

"Facts about Potato Beetles," in which, among the promi
nent statements offered as" facts," we are told that the 
potato beetle (by which of course is meant the well known 
immigrant from Colorado, and not any of the other beetles 
that affect that plant) does not fly till night and does not eat. 
Both these statements are incorrect. The doryphora 10-
lineata, like most of the species of its family, flies readily in 
the daytime, but not at night ; and it feeds freely upon the 
various plants of the nightshade family besides the potato, 
and sometimes does considerable damage in spring long be
fore the larVal appear ; though it is not as voracious as these 
and seldom abounds on a plant to the same extent. Rea
soning from his " fa-cts," the writer of the article goes on 
to say that" any mode of destroying the beetle, practised 
by the farmer here and there, is only lost time * * * 
therefore let the beetle alone "-an erroneous deduction na
turally following from the erroneous premise, and very un
sound advice. It is in fact all important, from the practi
cal view, to destroy the first beetles and thus prevent the 
laying of eggs and the subsequent injury ; for while it is 
true that they may continue to fly in from neighboring fields, 
the fact nevertheless remains that the more you kill the less 
you have. Many experienced farmers in this part of the 
country justly consider the destruction of the early beetles 
important enough to warrant the laying of traps before the 
potatoes begin to put out of the ground; and they do this 
by dipping slices of the tuber in Paris green and laying them 
about a field where no domestic animal can get at them. 

There are other errors in the article in question, but of 
minor importance. For instance, every one who has had 
much experience knows that the third or last brood of 
beetles is fully developed and Hies around for weeks or even 
months before seeking winter quarters, and that they hy
bernate in the perfect state, ready to awaken in the spring 
and fly about again for a few weeks before procreating. 
The species is, also,northern, not southern, in habitat, and, 
while spreading east along certain parallels,has not extended 
south. The talk, therefore, about the insects remaining 
dormant through the winter merely" because the tempera
ture is too low to perfect the insects," and about the proba
bility that, if they reached a tropical climate, their "trans
migration (transformation) will be uninterrupted "-is 
" misty," to say the least. The hybernating state is induced 
not alone by cold, and many insects prepare for it and cease 
multiplying months before winter sets in; and doryphora is 
one of them. 

St. Louis, Mo. C. V. RILEY. 
.. . . . . 

[For the Scientific American . ]  

THE CALORIMETER OF THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY. 

Among the draw�ngs displayed by this institution at the 
Centennial is one of the. calorimeter used in the mechanical 
laboratory of the school, and a description of it by the pro
fessor of engineering may be found on one of the tables. A 
courteous attendant is usually on duty also, who takes 
pleasure in answering the questions of visitors. Profiting 
by these sources of information, the writer has prepared a 
description of the apparatus, which will doubtless be of in
terest to engineers. 

The general use of the calorimeter is to measure the 
quantity of steam condensed in it in a given time, and the 
amount of heat imparted to the condensing water by the 
steam. In this connection it is valuable for determining the 
quality as well as the quantity of steam evaporated by a 
boiler, the steam required per horse power per h'JUr by an 
engine, the condensation in the cylinder, the total and latent 
heat of steam at different pressures, the transmission of heat 
by different conductors, and numerous other problems of a 
similar character. Its great value in teaching the students 
right methods of investigation will be obvious, and at the 
same time practical questions of importance to steam users 
can be examined. The calorimeter to be described was used 
by Mr. Dixwell in his experiments on condensation in steam 
cylinders, a'notice of which will be found in the SCIENTIFIC 
AMERICAN for March 11, 1876. 

The essential features of the instrument are a tank con
taining a condensing coil, a tank for the condensed steam, 
scales for determining the weights, and thermometers for 
ascertaining the temperatures. Steam enters the condenser, 
which is arranged so as to drain thoroughly, and after being 
condensed is discharged into a small tank where the weight 
and temperature are noted. The large tank is filled with 
water, the weight and temperature of which are noted at 
regular intervals. The small tank is closed at the top by a 
floating cover, secured to the edges by a rubber diaphragm. 
The large tank is also closed at the top, but provision is 
made for expansion by an expansion tank placed above, and 
having a floating cover. Each tank rests upon a pair of 
platform scales, and all connections to the tanks are made 

by means of rubber pipes. which only change their direc
tion slightly during an experiment, and consequently do not 
sensibly affect the weights. The large tank has a circula 
ting pump which is worked at intervals during an experi
ment, so as to make the temperature of the condensing 
water uniform in all parts of the tank. To illustrate the 
use of the apparatus, suppose the exhaust pipe of a steam 
engine to be connected with the condenser, and that the cou
sumption of steam per indicated horse power is to be de
termined. The large tank is filled with water, until the 
cover in the expansion tank floats, and the weight and tem
perature of the water are noted. The engine is then started, 
and at regular intervals indicator diagrams are taken, and 
the weights and temperatures of condensing and condensed 
water are noted, the temperature of the water in the large 
tank being equalized by the aid of the circulating pump be
fore it is recorded. The result of a series of operations shows 
that a certain weight of steam of a known pressure imparts 
a definite amount of heat to the condensing water, and from 
these data the quality of the steam can be calculated. 

The reader is doubtless familiar with other calorimeters, 
as they are frequently used by engineers. A large one was 
employed for two years at the fair of the American Institute 
in tests of steam boilers, the weight and temperature of the 
condensed water being noted, and a somewhat similar appa
ratus was used on a later occasion for testing the amounts 
of steam required for several rotary engines. The difference 
between these calorimeters and the one described above 
seems worthy of notice. In the one case the calculations 
are made by observing the succes�ive changes in tempera
ture of a definite weight of water which is used throughout 
the experiment, and in the other the condensing water 
flows away continually, so that the temperature of the dis
charge does not vary much during a test. It will be seen 
that, where a definite volume of water is heated by condens
ing steam, the amount of heat thus measured is not all that 
has been given up by the steam. since some of the heat is 
absorbed by the apparatus; while in the other form of calor
imeter, if a definite temperature is reached before com
mencing an experiment, and is afterwards maintained, no 
more heat will necessarily be absorbed by the apparatu s. 
Of course, in the form of apparatus used at the Massachu 
setts Institute of Technology, the amount of heat absorbed 
under various conditions might be determined, and the ne 
cessary corrections applied. Perhaps this has already been 
done, but it does not appear in the account given by the 
professor of mechanical engineering. who is quite minute 
in describing the tests of gages and thermometers. It may 
be, however, that the correction would generally be unim
portant. 

As appears from the desrriptions of the use of this appa
ratus, the students are well drilled in some special tests of 
testing apparatus. This is one of the most important points 
in the engineer's practice, and it seems to be duly appreci
ated at the school. Experience shows that physical appara
tus cannot be made free from defects, but that, if the amount 
of error is determined. corrections can be applied which 
will give accurate results. R. H. B. 

Philadelphia, Pa. 

A Uset'ul Tree. 

Mr. Morgan, an English consul resident in Brazil, cites, 
in a recent report to his government, the carnouba tree, a 
species of palm (copernicia cerifera) as one of the most val
uable vegetable productions of the c')untry. It flourishes 
without culture at Bahia, Rio Grande do Norte, and other 
well known localities, resists drought, and always appears 
green and luxuriant. Its roots possess properties similar to 
those of the sarsaparilla. The trunk furnishes a superior 
fiber. When the tree is young, it yields wine, vinegar, a 
saccharine matter, and a species of gum closely resembling 
sago. Its wood is excellently suited for the manufacture of 
musical instruments, as well as for tubes and conduits for 
water. The pulp of the fruit is very palatable, and the 
oily nut roasted and pulverized is a good substitute for cof
fee. The trunk also yields a flour similar to maizena. 
With the straw, hats, brooms, and baskets are made, and 
over half a million dollars worth of it are expotted to Eng 
land yearly. Lastly, a wax, used in the manufacture of can· 
dIes, is extracted from the leaves 

. 4 11 • 
The Cause oC Asphyxiation. 

Dr. Blandet, in the French Gazette Medicale, denies that 
carbonic acid gas has any toxic effect in cases of asphyxia
tion, and claims that it simply suffocates by filling the lungs 
to the exclusion of oxygen. Persons partially asphyxiated 
by carbonic acid gas can usually be restored by inhalations 
of oxygen. The true cause of bad air poisoning, Dr. BIan
det thinks, is carbonic oxide, which is disengaged prior to 
carbonic acid. This does not diffuse itself in the blood like 
the latter, but remains and destroys the hemoglobine and 
the hematine. 

The best remedies are not only inhalations of oxygen, but 
friction of the skin with oxygenated water and decomposi
ble oxides, such as those of manganese and of cadmiun. It 
is also suggested that sulphydrate of ammonia, o,dminis
tered hypodermically, might decompose the carbonic oxide. 

.. 4 11 . 
A CANADIAN sportsman declares that the speckled trout 

in Ontario have been killed by warm water. The woods 
have been cut down, and the sun, shining upon the water 
from morning till night, heats the streams. He asks the 
farmers to plant willow limbs along the water's edge to 
shade the brooks and give the trout a chance-to be caught 
by ,anglers. 
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PRACTICAL MECHANISM. 

BY JOSHUA ROSE. 

SECOND SERIEs-Number X .  

PATTERN MAKING-THE FOUNDERY 
It has been already remarked that the operations of the 

molder are, to a large extent, predetermined by the pattern 
maker ; hence it becomes necessary that the latter shall 
have a knowledge of foundery work, otherwise he is likely 
to make the patterns very expensive and awkward to mold. 
In learning the trade, an apprentice is usually put to work 
and distinctly instructed as to the required form of his work 
without knowing anything of the reasons therefor. In this 
way he attains a practical knowledge of how different class· 
es of patterns should be, or are, usually made ; but it takes 
him years to become an expert mechanic, for the reason that, 
having learned by rote, he is incapable of meeting new con· 
ditions to the best advantage, until his experience has in
cluded both observations in the foundery and, in some cases, 
consultations with founderymen. Before entering, there
fore, into the method of putting together different kinds of 
pattern work, it will be well to take a glance at the founde
ry, and examine the contrivances and the operations of the 
workmen, so that our operations in pattern work may be in
telligently made from the beginning. 

The floor of the foundery first demands our attention. It 
is composed of a layer of molding sand of sufficient depth 
to imbed patterns of the size usually cast in that foundery. 
For exceptionally large work, there is usually a place where 
the natural earth has been excavated to a greater depth ; the 
cavity is filled with molding sand. This place is usually 
within easy reach of the cr ne (which commands almost eve
ry part of the floor) and the threshold of the melting fur
nace or cupola. We next observe the capacious oven for 
baking cores and drying molds for such special work as may 
require these operation!! ; but the particular contrivance 
with which the palternmaker has now to concern himself is 
represented in Fig. 67. It is called a flask, and is composed 
of two or more parts (two only being shown in the engra-

vmg). The lower part is called the nowel, and the upper 
the cope. Each part is simply a strong rectangular frame 
of wood or iron. The sides, being continued past the rect
angles, are roughly shaped for use as handles. The cope 
is provided with several crossbars, which embrace the pat
tern as it were, being roughly shaped like it in contour and 
approaching it in size, being about half an inch larger all 
round. These bars, by their adhesion, support the body of 
the sand in the cope, and in this they are frequently assist
ed by nails driven in nearly half way into them. When an 
intermediate part is used with the two parts shown in Fig. 
67, the contrivance is called a three-part flask ; with two in
termediates it is called a four-part flask, and so on. As the 
cope is provided with crossbars, so also the intermediates, 
having to lift a ring of sand, are provided with wings; that 
is to say, as much crossbar as will extend from the sides to 
within about half an inch of the pattern. The parts are 
guided, in their position one to the other, by taper pins on 
one part fitting into eyes fixed to the other part, as shown 
in Fig. 67, in which the cope is shown with the side hav
ing the two pins exposed to view, while the opposite side 
of the no weI, having one eye, is visible. In many cases 
and for large work, the nowel is dispensed with, and the 
foundery floor is used in its stead, in which case the cope is 
guided to, and retained in, its place by stakes driven into 
the floor sand, as shown in Fig. 68, so that, when lifted to 
admit of the pattern being drawn from the mold, the cope 
may be returned again to its exact proper and former posi
tion. In Fig. 68, A represents the pattern whose impres
sion in the floor sand, at M, forms part of the mold. B re
presents the cope ; for the word cope is usually applied to 
the upper part of the mold as well as to that portion of the 
flask which contains it. The top print, C, of the pattern, 
has formed its impression in the cope at P. R is a round 
taper peg, which leaves a hole in the cope at 1', through 
which hole the molten metal is poured. It also leaves an 
indentation at r' ; and from this latter a gutter is made by 
the molder to communicate with the mold, M, as shown. 
The stakes referred to above are marked S. The dots, shown 
around the impression of the top pattern print, C, in the 
oope, are small holes madQ in the sand (after the molding is 
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finished) by a piMe o f  fine wire, and are for the purpose of 
giving vent to the air and gases which must escape when 
the metal is poured in. 

It will be seen that, when a mold is made in the flask we 
have described, it can perform no further duty until the 
casting has been made ; for every mold, therefore, we require 
a flask, and hence the pile of these appliances we always 
see in a foundery. For light work, however, a comparative
ly modern :lnd greatly improved device has come into gene
ral use. It is termed a snap flask, each part having a hinge 
at one corner and a latch at the diagonally opposite one ; so 
that, after the mold is made, it can be detached from the per
fected mold and can be used to make another. For the de
tails of its construction and use, the reader is referred to 
page 111,  Vol. XXVIII. , since it is not our purpose to here 
discuss the merits of such contrivances. Sometimes, though 
rarel�', it happens that a casting is required of such form 
that the patterns cannot be constructed so as to be molded 
with a flask of the ordinary kind. The flask requires to 
come to pieces and the mold to be parted sideways ; this adds 
greatly to the labor of the molder, and the patternmaker 
should so construct the pattern as to avoid this whenever he 
can devise any means of so doing. Even when the pattern 
is molded in the floor, the mold is sometimes of necessity 
made to part on one or more of its sides, and these partings 
are termed drawbacks. An example of this class of work 
will be given hereafter. 

By matching the operations of a molder, we shall observe 
that, in the case of a solid pattern, that is to say, a pattern 
not made in halves, he always endeavors to have as little 
of the pattern in the cope as possible, and in this respect 
the patternmaker should supplement his efforts. Tht! rea
son is obvious : the cope has to be lifted while as yet there 
has been no opportunity to loosen the pattern in the mold. 
It is true that, in some cases, a bar is passed through the 
cope and driven into the pattern, and by rapping it the 
loosening is accomplished; but it is not well to have recourse 
to such an expedient, because, wherever the bar passes, the 
cope is damaged, and must be mended ; and when a mold 
has te be mended, it is doubtful if the correct form, such as 

the pattern would have given it, will be left. Furthermore, 
it is a11 work in the dark ; for the effect or extent of the rap
ping cannot be scrutinized, and it may therefore produce an 
undlle distortion in one direction, while in another it may 
not have been effectual. Perhaps the bar may have descend-

Jf F.bOOR 

cd at a place in the pattern where it is comparatively weak, 
from crossgrain of the wood or from some other cause. This 
measure is, therefore, on account of these difficulties, sel. 
dom resorted to ; and it may be generally disregarded in the 
calculations of the pattern maker. The cope, then, being, 

as we may say, a dead lift, and with nothing to guide the 
operator in moving it, either horizontally or vertically, any 
part of the mold contained in it is much more liable to break 
down than is the other part of the mold. In extracting the 
pattern from the lower part of the mold, the eye lends to 
the molder great assistance. The pattern can be loosened 
in the sand before extraction, and is furthermore less cnm
bersome to handle than is the cope : all of which circum
stances tend to preserve the lower part of the mold from 
damage during the extraction of the pattern. Rapping a 
pattern tends to alter the form of the mold from that calcu
lated upon. A circle becomes slightly oval, a square becomes 
an oblong, and so on : and this cannot in most cases be avoid 
ed, because it is necessary to rap the pattern so as to enable 
the molder to extract the pattern without drawing out the 
sand with it ; all that can be done in this direction is to rap 
the pattern as little as possible, and equally in all directions. 

When a flask nowel is used, the labor involved in making 
a parting of the mold is facilitated. Fig. 67 shows a board 
cope and nowel for an ordinary straight parting; but it is 
evident that the parts of the flask may be made to show a 
crooked, a curved, or irregular line at the joint, if it is reo 
quired, in which case the bed board must be made of simi
lar conformation. The process of molding with a flask in· 
dependently of using the floor, instead of a flask nowel, is 
illustrated In Figs. 70 and 71 . If it be required to mold the 
pattern ill ustrated in Fig. 69, which is made in halves, the 
joint being denoted by tIle line, A A, one of the halves is 
taken and laid with its flat face upon the molding board, B, 
shown in Fig. 70. The nowel, N, is then placed upon the 
board, so that the half of the pattern will be in about the 
middle of the flask nowel. Sand is then rammed tightly in 
the nowel ; and when the latter is filled with the sand , it is 
turned upside down, showing the flat face of the half pat · 
tern, the rest of the half pattern being imbedded in the sand. 
The other half of the pattern is then placed upon the one in 
the sand, its proper position being determined and regulated 
by pegs fitting into holes, provided in the first part, to reo 
ceive-them. 'fhe next operation is to put on the cope, as 
shown in Fig. 71, the taper pins being fast to the cope lugs 
shown on the sides, fitting into holes provided in the nowel 
lugs, similarly shown, serving to hold the cope in position 
and prevent it from moving. The cope is then filled with 

sand, lightly rammed, the taper pin, R, Fig. 68, being insert
ed to leave in the mold the hole, R, Fig. 71, through which 
to pour the melted metal. The cope is now lifted vertical
ly ; and as the pattern is made in halves, the top half lifts 
with the sand in the cope. In some cases a screw is fixed 
into the top half of the pattern, the head of the screw pro
jecting into the cope : the object being to insure that the top 
half of the pattern shall lift with the cope. The next pro
cedure is to extract the two halves of the patterns from the 
molds, and perform any trimming or repairing that the mold 
may require, after which the cope is again placed upon the 
nowel, and the mold is complete, ready to have the metal 
poured in. 

Simian Sagacity. 

The sagacious monkey, who, according to the time-honored 
story, used the reluctant paw of a cat to withdraw hot ches· 
nuts from the fire, is outdone by the performance of anoth· 
er member of his tribe, which is recounted by a French resi· 
dent of South Africa, in a letter to Les Mondes. The writer 
is the possessor of a large coffee plantation, and his crop!! 
have suffered severely from the ravages of a large species of 
baboon, which greedily devours the fruit of a small tree 
which growJ among the bushes. The bl3st safeguards 
against the depredations are the wasps which make their 
nests in the lower part of these trees, for, of the fierce at. 
tack and painful stings of these insects, the baboons have a 
wholesome fear. One morning, a hideous chorus of yells 
and howls was heard from a portion of the plantation where 
the wasps had most thickly congregated, and where the 
frUIt trees consequently were heavily laden. On searching 
for the cause, the writer saw from afar a venerable and an
cient baboon busily engaged in throwing infant monkeys at 
the trees. These living projectiles thus knocked down the 
nests and of course were objects of the keen attentions of 
the infuriate occupants. Meanwhile the baboon quietly 
made his way- to the apper branches, gorged himself, and 
then added insult to injury to the badly stung monkeys by 
pelting them with the rinds and pits of his repast. 

• I I '  • 
THERE is no royal road to learning; its acquisition without 

study is like the acquisition of wealth without labor. It is 
as necessary for the mechanic to study out his problem, when 
it comes to him to be studied, as it is for him to finish his 
task by his handicraft. 
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IlIPROVED CLOTHES LINE FASTENER. 

We have had washing machines innumerable, sadirons, 
ironing tables, etc. , in endless variety, until we had almost 
reached the conclusion that there was nothing connected 
with the laundry but that some ingenious inventor had, of 
late years, improved upon its construction, and that the end 
of improvements in this line was near at hand. The present 
device shows us, however, that, in one respect at least, the 
laundress's work has not been perfected. namely, in the 
operation of hanging out the clothes to dry. 

The invention illustrated herewith offers a way of doing 
this easier than any previous plan 
that has come to our knowledge, 
and we recommend it to the favo
rable consideration of our house
keeping readers. 

With the tenement houses of 
large cities, where building space 
is economized to the utmost, there 
is very little or no yard in which 
clothes can be dried. Consequently 
the roof is utilized, and where its 
accommodations fall short, as usu
ally is the case, since professional 
washerwomen, as a rule, dwell in 
such localities, the expedient adopt
ed is to reeve lines leading from the 
various windows to through pulleys 
on adjacent buildings, and to fasten 
the clothes on these. It is obvious, 
however, that only one part of the 
endless rope can be utilized : and 
that as soon as that is full, the near
est garment enters the further pul
ley, and so chokes it. Hence just 
half the double line is empty. The 
present invention supplies a means 
by which both parts of the rope can 
be utilized, by simply substituting, 
for the block which may constitute 
the distant pulley of the endless 
rope, a roller so constructed that 
the clothes, while attached to the 
line, can easily pass around it. The 
shape of this rollel' is shown at A, 
Fig. 2, where it is represented as 
attached to a post by simple devi
ces which allow of its angle being 
adjusted so as to tauten the rope . 
This thus doubles the capacity of the drying accommoda
tions afforded, and may, for this reason, prove a really valu
able invention in the localities we have noted. 

The lower engraving, Fig. 1,  represents more clearly how 
the device is arranged both to economize room as well as to 
save labor. The line, instead of being attached rigidly to 
several posts, passes over the pulleys of the shape shown, on 
their summits. The arrangement of two pulleys on one post 
is shown on the right. The line again forms an endless cord ; 
and as the clothes easily pass around all the pulleys, it fol
lows that the laundress can stand still and fasten 
on one piece at a time, pull the rope along for 
a short distance, fasten on another, and so on 
until the line is full, when the first garment, 
after traveling around all the pulleys, will have 
returned to its starting point. This saves car
rying a basket of heavy clothes, for the circuit 
of a yard during hot or very cold weather. To 
render the endless rope easily moved, its bight 
passes over a horizontal roller at B, which is 
turned by a belt from the drum, C. This part 
of the device may, if desired, start from the 
kitchen window or just inside the same, so 
that the operator need not go outdoors at all, 
but, standing in the hOUSEl, may fill the line with
out risking injury to health caused by passing 
suddenly from a warm laundry to the cool outer 
air. There are various minor details for ad
justing the pulleys and tautening the line, 
which are plainly shown in the engraving, and 
need no further description. 

Patented through the Scientific American 
Agency, July 18, 1876. For further particulars 
address the inventor, Mr. George Almont, 604 
Grand street, Jersey City, N. J., where the de
vice may be seen in operation. 

.. .-. . 
IMPROVED lIrIETAL-PUNCHING MACHINE. 

The invention herewith illustrated, besides 
being of novel mechanical construction, includes 
a simple and efficient arrangement for putting 
in and removing interchangeable dies and 
punches of different sizes. It is suffiCiently 
powerful, we are informed, to punch readily a 
five-eighth inch hole in plow steel, and it has 
been practically tested with excellent success 
during the year which has elapsed since it was 
patented. 

The operation is as follows : At A are the 
housings, near the top of which a cam lever, B, 
which forces down the punches, is pivoted. C 
is the die block, which slides freely in between 
the housings and is locked by a suitable spring 
pin. D are guide plates for the punch over 
the die. A head block, E, serves to connect the 
punches to the cam lever, the attachment being 
effected by lugs which engage the lever by its 
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grooves. The punch is secured in place by sliding the head 
into a channel above the slotted plate through which the 
shank hangs, the lower end being in the guide plates, D. 

It will be observed that the mechanical power is very ad
vantageously applied, that the punch and die, although easi
ly removable, are tightly held, and that the general con
struction of the device is strong and durable. Two sizes of 
the machine ate made, weighing respectively 175 and 275 
lbs. They are excellently adapted for use in ironing wagons 
and blacksmiths' ordinary jobbing work. 

Patented July 13, 1875, by Mr. Daniel W. Baer. For fur-

ALMONT'S CLOTHES LINE FASTENER. 

ther particulars address Clayton Bush. Sextonville, Richland 
county, Wis. 

.. 4 ' �  • 
To AnalY:IIe GerlUan Silver. 

Take a weighed quantity of the clippings or trimmings of 
the alloy, and dissolve in a limited quantity of aqua regia 
(one part nitric and three parts of hydrochloric acid) at a 
temperature of about 700 Fah. When complete solution is 
effected, add sulphureted hydrogen water until, after stand
ing for half an hour, the liquid smells distinctly of it ; then 

MACHINE; 

filter, and wash the precipitate on the filter with distilled 
water containing a little sulphureted hydrogen several 
times, and dry. When dry, remove it as completely from 
the filter paper as possible, and boil until completely dis
solved in strong nitric acid. Then dilute the acid with wa
ter, filter from the yellow sulphur that has separated in the 
operation, add solution of pure soda or potassa (in waterj 
until no further precipitate forms, boil the suspended pre
cipitate with constant stirring until it is of a brownish
black color, then filter it, wash several times with distilled 
water, and dry. When the oxide of copper thus obtained 

is perfectly dry, remove it complete
ly from the filter paper, place it care
fully in a previously weighed porce
lain crucible, and beat to reduce 
gradually over a spirit or gas lamp. 
Then suspend it in the crucible over 
strong sulphuric acid in a tight glass 
vessel until cold, when it is ready 
for weighing. The weight thus ob
tained, multiplied by 0'79849, will 
give you the weight of the pure cop
per contained in the given weight 
of the alloy. The zinc and nickel, 
which were contained in the alloy, 
are to be found in the first filtrate 
from the first sulphureted hydro
gen precipitate. To separate them 
from each other, add to the solution 
some pure ammonia until the solu
tion is quite alkaline, and then sul
phide of ammonium: heat gently 
for a short time, filter, wash the 
precipitate with water containing a 
little sulphide of ammonium ; dry, 
separate from filter, and heat for 
some time with aqua regia. When 
the solution is effected, dilute con
siderably with water, and add drop 
by drop a stroJlg solution of pure 
carbonate of soda, with constant 
stirring, until evolution of gas ceas
es (be sure you add sufficient): then 
boil for a few minutes and allow to 
subside. When this has taken place, 
decant the supernatant liquor 
(through a filter, so as to avoid loss), 
and wash the precipitate several 
times with water, decanting, as be

fore, each time ; gather the precipitate on to the filter, wash 
with hot water, and dry perfectly at a temperature of about 
2120 Fah. When dry, dissolve the precipitate (in an excess 
of pure acetic acid) by the aid of heat, and to the solution 
add some strong sulphureted hydrogen water, and allow to 

stand at a gentle temperature for several hours. By these 
means the zinc will all be precipitated, and the nickel will 
re:nain behind in the solution. To separate the nickel, eva
porate the filtrate, from the last zinc precipitation, nearly to 
dryness in a porcelain vessel, add some nitro-hydrochloric 

acid (aqua regia), and heat gently until a clear 
solution is obtained: then mix the solution with 
pure potassa or soda in excess ; heat. for some 
time nearly to boiling, decant three or four 
times, boiling up at each time ; wash the pre
cipitate thoroughly with hot water, and dry 
perfectly. Then place the precipitate in a porce
lain crucible, heat to redness, place the cruci 
ble with its contents in a desiccator to cool, and 
finally weigh. The weight obtained, minus the 
weight of the crucible, multiplied by 0'78667, 
equals the amount of nickel contained in the 
given weight of the alloy. The weight of the 
copper, plus the weight of the nickel deducted 
from the given weight of the alloy, equals the 
amount of zinc it contains. 

. .... . 
Mocking Blrd8 at the Centennial. 

Two hundred and fifty mocking birds from 
Texas lately arrived at Agricultural Hall, Ph
ladelphia. These birds were raised by Miss An
toinette Christi, of Denison, Texas, and made 
the journey in about two weeks. After a ride 
of five hundred miles to Galveston, they were 
transferred to a steamer and brought two thous
and miles by water, without accident, until the 
ship encountered a gale off New York, when, 
as the cages were on deck, over fifty of the 
birds died from the effects of the sudden change 
of temperature caused by the storm. All the 
rest, however, reached here in safety, and evi
dently in perfect health. Though most of them 
are young and can be taught any tune desired, 
there are among the number many trained birds 
which whistle all the popular airs of the day. 

. � .  
Rubber Shoe Making. 

Among the interesting processes shown in 
the Centennial is the making of india rubber 
shoes. The operation consists in stretching 
the fiat patterns upon lasts, joining them to
gether at the heels, and pasting on the soles. 
The shoes are left on the lasts 'Until they take 
shape. . Machinery for purifying the rubber, 
by passing it between toothed rollers under wa
ter, and for rolling it into sheets, is shown in 
operation. 
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THE RADIATA. 

The zoological class termed the radiata was comparatively 
unknown until within the paBt century, and its species were 
considered to be connecting links between the animal and 
vegetable kingdoms, being known as zoophytes ; and Lin
nreus defines them as " composite animals which appear to 
rank between animals and vegetables ; though they are true 
animals, and possess sensation and voluntary motion."  

The radiata are entirely aquatic, and are mostly marine. 
They are divided into three classes. These are : 1. Polyps 
-sea anemones, nearly all the corals, etc. 2. Acalephs
jelly fishes, medusre, Portuguese men-of-war, etc. 3. Echin
oderms-sea cucumbers, star fishes, crinoids, etc. 

The structural plan of all the polyps is RO nearly similar 
that a single illustration will answer 
for all. although they differ greatly 
in size, shape, and minute particu
lars. Let us suppose an orange with 
a small portion of the stem end re
moved, and a hole descending to a 
little past the center from this end. 
Now the skinny partitions which,like 
longitudinal planes, extend through 
the fruit will divide it into chambers. 
We must suppose a similar wall sur
rounding the cavity which runs down 
from the end of the fruit, but com
municating freely with all the inner 
portions of the orange, through the 
lower end of this opening. Polyps 
have but this one orifice, which is the 
mouth. Into this all the food is ta
ken, and from this all rejected matter 
is thrown out. The digested food 
passes from an opening in the lower 
portion of this cavity or sack into all 
the chambers of the polyp, and final
ly into the delicate, hollow tentacles 
with which the upper part of the body 
is fringed. This is the general form 
of life of all the polyps, some of 
which, like the corals .  are stationary, 
while others are nomadic, and still 
others are parasites, living in the mouth folds of still larger 
radiata. The pol.yps vary quite materially in shape, some 
being almost saucer-like, others pyramidal, cone-shaped, 
etc. 

In the lower polyps the eggs are formed on all the inner 
edges of the vertical partitions, and when these are ready 
for exclusion they drop to the bottom of the digestive sack, 
whence they pass outward through the mouth. In the 
higher order of polyps not all of these partitions are fruit
ful, the limitation increasing as the species rise in organic 
superiority. Some of the polyps also increase by buds sim. 
ilar to fruit buds, others by subdivision. Polyps may be 
cut into several pieces, and the majority of these will each 
become a perfect animal. They vary in size from a foot in 
diameter to mere microscopic mites. 

From what haB been said of the growth of these polyps it 
will be seen that coral insects have too long enjoyed the 
fellowship of bees, ants, etc.,  as hardworking creatures, 
with some knowledge or method of 
architecture. They produce coral no 
more ingeniously or laboriously than 
a fish produces bones, and cannot 
help it if they would. Coral is only 
what is left after the death of a whole 
community-a village of individuals 
whose bones, not their houses, are 
fashioned by cunning artisans into 
such beautiful adornments for our 
fashionable belles. 

Jtitufifi t !mt·r i tlu. 
i n  the jelly fishes, but the general law o f  radiation i s  strict· 
ly followed. Excepting a few species they are all jelly-like 
in their construction ; the discoph01'a have a trifle more solid 
structure, but all are exceedingly soft and frail. 

Very many of the more delicate species are so transparent 
that the casual observer often fails to see every portion of a 
specimen. even in the still water of the aquarium, until a 
movement of the animal presents its parts in a different 
light. 

A great variety exists in the shape of these animals, and 
they vary no less in size, some being so small as to be en
tirely overlooked by the casual observer, while Agassiz men
tions one, a cyanea arctica, a sea blubber, whose umbrella
shaped disk measured seven feet across, while the tentacles 

THE DISK·BEARING JELLY FISH 

which streamed behind him measured roughly about one 
hundred and twelve feet. The parent of this monster is one 
of many from a single egg, transformed first into a stalk not 
unlike a cabbage stump in shape, but which subsequently 
changes into a tolerable representation of a pile of saucers, 
open side up. Each saucer, when cast off, turns over and is 
then a perfect cyanea. Yet the stalk which produces aU 
these, when fully grown, is but an inch or so in hight. Were 
it not for their delicate structure these creatures would be 
as dangerous as sharks, for each of these long tentacles is 
capable of producing a severe smarting sensation by mere 
contact, while their nearly perfect transparency renders 
their n:>iseless approach almost imperceptible. Bathers along 
the coast of the Atlantic often encounter these unawares, 
and lose no time in extricating themselves from the dilem· 
ma, while large, red swellings, not unlike those produced by 
nettles, attest the truth of the contact. It sometimes hap
pens that the jelly fishes which are possessed of these sting-

The Portuguese man of war is also an acaleph, belonging 
to a prominent genus. This individual, llhysalia arethuaa, 
is one of the most remarkable of the group. The pear
shaped sack, ornamented with a sort of shirt ruffle fringe or 
crest, and filled with air, gracefully floats upon the surface 
of a calm sea, while beneath it trail numerous appendages 
of various functions. These may be compared to the memo 
bers of a military or communist organization. Each pen
dant has its own peculiar duty. Some are the providers, 
commissaries : others are the locomotive organs, while still 
otherl!l aTe charged with the duty of growing new meduslll 
buds for the perpetuation of the race. Those tentacles 
which belong to the transportation department often extend 
to a distance of thirty feet from the main body of the ani-

mal, which is usually but five or six 
inches in length. This hydroid is pro
perly an inhabitant of the tropical 
seas, but occasionally, having drifted 
into the Gulf Stream, it is borne along 
the shores of the Atlantic far away 
from its native home. 

The hydroids are not all free to 
move about at will. Agassiz and 
Vogt have thrown the two together, 
this simple difference not warranting 
distinctive groups in which earlier 
naturalists had placed them. Many 
of the hydroids bear a close resem
blance to some species of vegetation 
growing on the bottom, where at low 
tide they are taken by the casual ob
server for marine plants. Some of 
these are exceedingly minute ; and 
the little bel13 or buds, in which the 
diminutive embryo creatures are im. 
prisoned, are, to all casual observers, 
flower buds or seed vessels. This is 
also true of the polyps, which, in 
structure and colors, resemble nearly 
every form of vegetable life. 

The colors of the jelly fishes are as 
varied as are their forms and dimen. 
sions. In the bolina, for instance, 

there is a marked resemblance to a beautiful ,,,hite flower. 
'fhe cyanea is a dark, brownish red with a milk-white mar
gin, and tentacles of purple, yellow, and pink. Idyia is 
mostly of a bright pink, while red, yellow, orange, green, 
and purple chase each other rapidly along its undulating 
fringes. Other varieties appear in no less beautiful and dif. 
ferent shades of beauty; while at night, if the sky be over
cast or the moon is not a disturbing witness, the slightest 
movement, of the depths where these delicate beauties are, 
brings out the most resplendent flashes of green and gold 
and liquid phosphorescent flames that seem almost to kin
dle the entire waters. Myriads of the lesser varieties, 
scarcely noticeable in the bright light of day, thus disturbed, 
become globes of brilliant gold, and the oars of the boat, as 
they rise from the water, drip with liquid flame given out 
by these and other minute inhabitants of the deep, while the 
glistening particles extend far in the diverging wake of the 
passing craft.-Home and &hool. 

. " .. " 
Cheese Factories In England. 

The acalephs are perhaps more in
teresting to the student and natural
ist than the polyps. In these we find 
exemplifications of the curious law 
of alternate generations. The egg of 
a butterfly produces a caterpillar, 
which in turn becomes a chrysalis, 
and from this the perfect fly is in due 
time hatched. In some of the jelly 
fishes different but no less wonderful 
changes take place, while in others 
the method of reproduction is similar 
to that of the budding polyps. In 
some cases two generations intervene 
between the parent and a progeny 
which resembles it in form or mode 
of life . THE PORTUGUESE MAN·OF·WAR AND THE SEA BLUBBER. 

British farmers are notoriously 
slow to accept innovations, and this 
may be said without fear of hurt.ing 
their feelings, as they are well 
aware of it, and in fact rather pride 
themselves on their conservatism. 
But they are now moving in a direc
tion which possesses some interest to 
Canadian farmers. The United States 
and Canada may be said to have ab
solute possession of the British cheese 
market except for certain fine brands 
with which we do not compete. Our 
factory system has already made its 
way into Britain, and is as success
ful there as it is here. And now they 
are going to adopt another of our in· 
stitutions, the Dairymen's Associa
tion. Certain leading spirits think 
it a shame that English cheese ma
kers can be beaten in their own mar 
kets, and they are going to leave no 
stone unturned III the attempt to re
gain possession. Dear land and high 
taxes will operate against them just 
as distance will against us. The fu

The jelly fishes, with few exceptions, are short-lived in 
comparison with other radiates, some of the polyps living 
many years, while star fishes and sea urchins are sometimes 
ten or a dozen years in attaining their maturity. The aca
leph's cycle of existence is only about twelve months. The 
eggs, laid in the fall, become hydroids in the winter, jelly 
fish in the spring, and, having made the necessary arrange
ments for a continuance of the species, die during the au
tumn. Great numbers of jelly .fishes are annually killed by 
the severe storms of that season, and are washed upon the 
beach, where they almost literally melt into jelly, and leave 
no trace behind, there being none but the most perishable 
elements in their physical construction, nearly the entire an
imal being water. Mention is made of one specimen, which 
when alive weighed thirty-four pounds, being left to dry 
for some days, and then weighed five and one half ounces. 
The radiate partitions of the polyps al"'l changed into tubes 

ing threads-for many of the species are without them
find themselves entangled with a too formidable antagonist. 
In such an event they drop or shed the tentacles, and escape 
with all possible haste ; but notwithstanding their separa
tion from the body of the jelly fish, contact with the dead 
tentacles is equally painful as when living. 

The stinging property is used by the jelly fish not only for 
defence but also for the purpose of paralyzing and retaining 
its prey, which consists of small crustacea, fish, and other 
jelly fish, or polyps. Captured individuals often show the 
remnants of a meal, their transparency affording the most 
perfect study of their internal organisms. These tentacles 
are covered by minute cells, lasso cells as they are called, 
each one of which contains a whip finer than the finest 
thread, coiled in a spiral within it. These are thrown out at 
the will of the animal, and their movements are so

'
instan

taneous that their irritating power is very great. 

ture will show whether the new British Dairymen's Associ
ation, which was formally instituted at Birmingham recent
ly, will enable the farmers over the water to drive us out of 
their markets. We opine, says the Canadian Farmer, that 
it will not. Nevertheless, it is never well to have only one 
string to one's bow. The move of our English brethren 
should teach us to be on the alert for new markets. And if 
it should also direct our energies more to the manufacture 
of butter by thfl factory system, it will benefit us as much 
as it will them. 

AMERICAN CREMATION.-A citizen of Washington, Penn., 
has built a large stone house on a hill for the reception of 
dead bodies, and a furnace scientifically constructed, in 
which they are to be burned. He has given strict inj unc
tions to his executors that his own body Le burned in the 
furnace. 
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[For the SclentlftC American . ]  and amyl alcohols, iodoform, acetone, aldehyde, ether, acet-

CHElIIIICALS AT THE CENTEDIAL. ic acid, and acetates The most interesting portion of this 
It is generally admitted that the German section at the exhibit is, however, a series of scientific preparations, made 

Centennial Exposition is far inferior to what it ought to be, in the laboratory connected with these works, and in many 
and does not adequately represent the present state of man- cases from waste products. A list of these curious and new 
ufacture and industry in that empire. Be this true or not, compounds would exceed our present limits, and we may 
it certainly does not apply to the chemicals, for in this de- only mention a few, such as metaldehyd, a white solid crys
partment Germany is facile princep8. She supasses France, taline substance having the same percentage composition 
is far beyond England, and finds a worthy competitor only as common aldehyde, and convertible into it by heat. at 1120 
on this side of the ocean. In quantity, Philadelphia chem- to 1158 in a closed tube. Paraldehyd, a liquid isomer of 
ists far excel ; but in rare chemicals, new compounds, and aldehyd, which boils at 124" and crystalizos below 100, is 
interesting preparations, Germany leads. Entering by the also exhibited. Resorcin, phenylacetic acid, phloron, 
main entrance on Elm Avenue, and passing up the center phthalic acid, 'azobenzol, methyl and ethyl iodides, zinc 
cross nave, we have on our right the magnificent display of methyl and ethyl, sulpho-butylates, methylates, propylates, 
Powers & Weightman, Rosengarten, and Pease ; bn our left and vinates are among the things seldom, if ever, seen be
the smaller black show cases of the German exhibitors, fore in America. 
Brohme, Trommsdroff, and others. In the case adjoining Kahlbaum's exhibit is the far 

THE GERMAN EXHIBIT. smaller but equally interesting one of Dr. Wilhelm Haar-

This department has an advantage over all others in having mann, Holzminden on the Weser. Here is exhibited the 

a complete and instructive catalogue, which enables the vis- new artificial vanillin, discovered by Drs. Haarmann and 

itor to examine with greater ease and understand more Tiemann ; also a glass of coniferine, a glucoside contained in 

readily what is to be seen here. An intelligent attendant is the cambium of coniferous woods, and from this the vanil

also ready at all times to explain more fully whatever is of lin is made. The latter is identical in composition, melt

interest The chemicals in this department may, for our ing point, flavor, and all other properties with vanillic acid 

convenience, be arranged under three heads, namely, from the vanilla bean. Vanillinic acid (a by-product), vanil

chemicals largely employed in the arts, ,rare and curious !inic sugar, vanillinic alcohol, and vanillinic glycerin are 

chemicals chiefly of theoretical interest at present, and coal also exhibited. These works were established in 1875, and 

tar products, including the aniline colors. This division is, employ
'in

'
the summer months about 46 workmen. 

of course, very imperfect, because new sub�tances are so rap- Next to
' 
this is the exhibit of the Berlin Stock Company, 

idly passing from the second to the first class, while the formerly E. Schering. The exhibit is large and handsome, 

third class belongs to both the others. _ including salycilic acid in large quantities, salicylates of 

The most interesting of the commercial exhibits, because ammonium, quinine, sodium, and zinc, also chloral hydrate, 

the newest, are the samples of carbonate and bicarbonate of both in cake and crystals. Just around the comer is the 

soda made by Moritz Honigmann at Aix la Chapelle, by curious little exhibit of Dr. F. Wilhelm, Reudnitz-Leipsic. 

the ammonia soda process of Solvay (see ScrENTIFIO AMER- He exhibits the artificial bitter almond oil (not, he says, nitro

lOAN, June 24, 1876). This establishment employs 85 men benzol), of which he claims to be the inventor and only 

and 8 steam engines of 25 horse power in the aggregate, manufacturer. He also exhibits benzoic acid, Niobe es

producing 6,600 Ibs. of soda ash per diem. The operations sence (?), benzyl chloride, and some manganese salts. 

are performed in large wrought iron vessels at a pressure of The well known house of H. Trommsdorff, Erfiirt, makes 

t to ! atmosphere. Chloride of sodium obtained from the a very large and interesting show. It includes 50 different 
saltpeter works (SCIENTIFIC AMERICAN, 'January 22, 1876) alkaloids, glucocides, and bitter principles, 80 organic acids, 
is decomposed, at a temperature of 950 Fah. , by carbonic various physiological preparations, such as glycocoll ,  allan
acid and ammonia, into bicarbonate of soda and chloride of toine, cholestrine, taurine, etc. Among the rare metals and 
ammonium. The ammonia is recovered from the latter by metallic salts, we noticed selenous, tellurous, and vanadic 
means of unslaked lime, at a temperature of 2120 Fah. ; the acids, sulphate of beryllium, coosium, and rubidium alums, 
lime is obtai1l,ed by burning mountain limestone with coke, sulphates of cerium, lanthanum, and didymium, biehro
and the carbonic acid utilized for converting the salt into mate of rubidium, bivanadate of ammonium, and metallic 
a bicarbonate of soda in the presence of ammonia, as tellurium, thallium, titanium, tungsten, molybdenum, etc. 
above stated. No use has yet been found for the waste Another fine display, in close competition with Tromms
chloride of calcium. The calcined soda ash contains 98 to 99 dorff and Kahlbaum, is that of Dr. Theodor Schuchart, 
per cent of the carbonate; and,being free from iron, sulphur, Gorlitz. There are 110 preparations of purely scientific in
and sulphuric acid, is largely employed in dye works and terest, and 20 for technical purposes. Among the former 
glass houses. This process will attract our notice again in are included nearly all the rare metals and their salts. One 
the chemical sections of France and Belgium. of the most beautiful things here is the double cyanide of 

Vorster and Grueneberg, of Kalk, exhibit potash and yttrium and platinum, which consists of dichroitic (red and 
saltpeter made from the Stassfurt salts. green) crystals. We also noticed some handsome crystals 

There are several exhibitors of glue, gelatin, and phos- of boron, also specimens of nitrate of roseo-cobalt, chloride 
phates from animal refuse. of purpureo-cobalt, sulphate of xantho-cobalt, crystals of 

Xanthate and sulpho-carbonate of potassium, the new in- nitrate of uranium, metallic chromium, niekel salts, sesqui
sect destroyer, is exhibited by J. F. Hayl & Co. ,  the well chloride of titanium, chloride of niobium (columbium), and 
known manufacturers of Disulphide of carbon. This estab- blue oxide of tungsten. A few organic preparations, thymol, 
lishment, which covers over 7 acres and employs 12 men. is anthracene, alizarin, etc . ,  completed the list. 
chiefly occupied in the extraction of fatty oils by means of Salicylic acid and its derivatives are exhibited in large 
bisulphide of carbon. They exhibit oil cake and oils. They quantities by Dr. F. von Heyden, Dresden, who manufac
claim for the oil cake that it contains 6 to 15 per cent less tures, under Professor Kolbe's patent, from the best English 
oil than those which have been pressed, but are better as carbolic acid. The collection contains wintergreen oil , pure 
fodder because the nitrogenous principles remain in the res- and crude salicylic acid, crude and pure salicylicate of soda, 
idues. and sodium phenylate. 

Paraffin and paraffin candles made from peat are exhibit- Dr. L. C. Marquart, Bonn, has a very good display, includ-
ed by two stock companies, one at Rehmsdroff, the other at ing salicylic acid, coosium, and rubidium alums, ethyl sul
Halle. phate of lithium, ethyl benzol, bibrom-benzol, and dichlo-

The Nuremberg Ultramarine Works have a pyramid over rhydrine, the curious chlorine derivative of glycerin. 
ten feet high, around and on which their prodncts are ar- Chloral hydrate is the specialty of Saame & Co. , Ludwigs
ranged. Green, blue,and violet ultramarines are exhibited. hafen. The works cover 17 acres, and originally were de
Several smaller exhibits of ultramarine, both blue and green, voted to the production of chloral hydrate only ; but since 
were also noticed. the fall in price of that article, they have begun the manu-

The exhibition of mineral colors, although varied and facture of the mineral acids, of which they produce 18,200,000 
pleasing to look at, requires but little to be said about lbs. annually. They also manufacture and exhibit chloro
them Zinc and cadmium yellows, umbers, ochers, sien- form, made from chloral and absolutely free from other 
nas, lampblacks, etc. , filled the list. chlorine compounds, chloral alcoholate, chloride of sulphur, 

Brohme & Co. , Bergen, exhibit soda and potash water bisulphite of soda, used in making the new reducing agent 
glass in solid and liquid form, composition for artificial hydrosulphurous acid, chlorate of potash, etc. 
stone, water glass whetstones, etc. The third class of chemicals, coal tar products, form the 

Oxalic acid and oxalate of potash are exhibited by R most beautiful and interesting part of the chemical section. 
Koepp & Co. and Kunkeim & Co. The latter also exhibit (See SCIENTIFIC AMERICAN SUPPLEMENT, page 496, volume 
the rarer substances, tungstate of soda, naphthaline yellow, I.) There are several exhibitors of these goods, the largest 
and phthalic acid. and best being those of Fried, Bayer & Co. ,  at Barmen and 

The largest exhibit of alkaloids is by Fried. Jobst, Stutt- Elberfeld, and the Actien GeaellBchaj't fUr Anilin-FalJrika. 
gart, and includes also opium grown in Wiirtemberg and tion at Berlin. The former is especially interesting, as 
Silesia. Here we notice a dozen different salts of quinine, showing all the steps of the process, and all the interme
including the anetholate, and several salts of other cin- diate products from the coal to the finished dye, all num
chona alkaloids. The new preparations made since the Vien ' bered and labeled, the formulas being given, too, in most 
na Exposition of 1878, and never before exhibited, are the cases. Among the rarer substances, we noticed the new and 
muriate, sulphate, and salicylate of phenyl-quinine, sul- beautiful cosine and silks dyed with it, also fluorescin, 
phate of phenyl-cinchonidine, oxalates of cinchonicine and resorcin, phthalic acid, benzyl chloride, cumol, xylol, rosolic 
of quinicine, santoninic acid, cotoine, echicerine, chinamine, acid, iodide of ethyl and methyl, coralline, and a full series 
echitine, and echi eine. of anthracene derivatives, bibrom-anthracene, anthraqui-

The exhibit of alcoholic preparations, by C. A. F. Kahl- none, sulphanthroquinonic acid and its barium and sodium 
baum, Berlin, is deserving of special notice, showing as it and sodium salts, alizarates of sodium, potassium, barium, 
does how soon chemical compounds pass from the class of and aluminum, alizarine itself, and samples of dyeing. The 
rare and curious chemicals to commercial articles. These Actien-Gesellschaft present even a better show of the ani
works, which are under the direction of Drs. G. Kramer and line dyes and dyed specimens, many of the dyes being in 
Bannow, were the first to manufacture artificial mustard much larger quantity, and the whole well mounted and cat
oil (from a11yle alcohol) on a large scale, and now it is capa- alogued. The Frankfurt Anilin Color Works exhibit 25 
bie, by excellence and cheapness, of competing with the na- opecimens, including cosine, phosphine, indigotine, phenyl
tural oil. The other staple productions are methyl, ethyl, yellow, indigo carmine, aniline blue, green, and violet. 

[SEPTEMBER 9, 1 876. 
Taken as a whole, the exhibit of German chemicals does 
credit to the manufacturers and to the committee who 
organized and executed this difficult work. E. J. H. 

.. . .. ..  
[For the Sclentlfic American. ]  

BOILER NOTES. 

We have just received the last annual report of the 
Hartford Steam Boiler and Insurance Company, and, in ac
cordance with our usual custom, proceed to present a syn
opsis of it to our readers. 

The present report is one of unusual interest, as the Pres 
ident, in honor of the completion of the first �ecade of the 
company's existence, gives a review of the work done since 
the organization. The task undertaken by the company, as 
most of our readers doubtless know, is to institute such a 
system of inspection of the boilers under their charge as to 
render them reasonably secure against explosion, agreeing 
to pay the owners the amounts of insurance stated in the 
policies, in case explosions do occur. The company's record 
for two years shows a list of 848 boiler explosions in the 
United States, by which 1,768 persons were killed, and 1,904 
injured. Of these boilers that exploded, 18 were insured 
by the company, and a careful examination of the causes 
shows them to have generally been such as no inspection 
could have prevented. Thus, in one instance, a boiler being 
under repairs, the workman drove a plug into the steam 
pipe, and neglected to remove it when the work was com
pleted. As might naturally be expected, in getting up 
steam in the boiler, it exploded. Several other cases of ex
plosion occurred with long boilers, supported only at three 
points of their length, and fired by the waste gases from 
iron furnaces. The President states that it cost the com
pany $10,000 to learn that such boilers should have supports 
not more than 10 feet apart-though, if we mistake not, 
considerable attention has been paid to this subject in Eng
land in former years, resulting in the adoption of a method 
of supporting long boilers which seems to give good results . 
During the period covered by this last report, from August 
81, 1874, to December 81, 1875, the company have made 44,-
768 inspections, discovering 24,040 defects, of which 5, 149 
were classed as dangerous, requiring immediate attention. 
Some of these defects may be briefly recounted and dis
cussed. Their nature is clearly illustrated in the report, by 
a series of well executed engravings. 

Furnaces become distorted, and plates are fractured, 
chiefly by bad management, such as suddenly introducing 
cold water into an overheated boiler. These distortions and 
fractures are frequently hastened by the method of con
struction, the plates being overstrained by using drift pins 
to bring the rivet holes in line. A sheet may be nearly frac
tured by this mal-construction, and yet appear to be unin
jured, when viewed from the outside. 

Plates become burned from forcing the fire too fiercely, 
or on account of the deposition of scale or sediment. Com
paratively few manufacturers seem to realize the danger of 
using a boiler that is too small for the work, and forcing it 
to the utmost extent. When a blister forms on a plate, it 
is generally due to the uneven character of the iron, and the 
whole plate should be renewed, the application of a patch 
being only a temporary expedient. Sheets may be corroded 
on the outside by leaks at the seams, in places which are 
not readily accessible fOJ' examination. Such defects can 
only be discovered by careful inspection. The use of im
pure water frequently causes the rapid destruction of a 
boiler by internal corrosion; and unless this is discovered 
by internal inspection, a so-called mysterious explosion may 
be the result. 

Careless engineers allow water gages to become clogged, 
blow valves to leak, and safety valves to stick fast. The 
followinlr simple rules should be observed by every one in 
charge of a boiler. 

Blow through the water gage at least once a day, and sev
eral times, if the water is dirty. 

Before starting the fire in the morning, always try the 
water in the boiler, and do not raise steam until assured 
that it is at the proper level. 

Raise the safety valve, at least once a day, and observe 
whether it works freely. Attach a stop to the lever, so that 
the ball cannot possibly be moved out beyond the proper 
positioD ; and never hang any additional weight on the 
lever. 

Among the steam gages examined by the company, 649 
were found to be dangerously defective, having errors 
ranging from -45 to + 70 with inoperative safely valves. 
What splendid chances for " mysterious explosions " were 
presented ! 

A number of' boilers were found without gages, and 19 of 
these were considered dangerous, because a high pressure 
was carried. 

Several boilers were examined, in which there were no 
hand holes for removing the sediment, and in many boilers 
the bracing was very insufficient. When such boilers ex
plode, there ought to be little difficulty in finding the cause. 
The experience of the company, with boilers in which some 
of the sheets were made of Bessemer steel, seems to show 
that this metal is quite as reliable as iron, all cases of dis
tortion or fraction of steel plates being traced to overheat
ing or sediment. 

During the time covered by the last report, 189 boiler ex
plosions were reported in the United States, by which 191 
persons were killed, and 267 injured. An investigation of 
a number of these by the company has served to elear up 
all mystery in reference to their causes. 

In the above brief synopsis of this interesting report, we 
have endeavored to give prominence to such matters as will 
be 'of especial interest to those in charge of steam machin -

© 1876 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 9 1 876.] 
ery. We think the operations of this company show clear
ly that safety from boiler explosions can be obtained by 
careful inspection at frequent intervals, and careful man

. agement at all times, neither plan by itself constituting a 
sure preventive. Not the least among the results of the 
company's work is the clear demonstration of the fact that 
the hydraulic test alone will not reveal all the defects of a 
boiler; and, as we have frequently pointed out, when it is 
made with cold water it sometimes produces defects which 
did not formerly exist. 

• .  e . a 
[For the ScIentIfic AmerIcan . ]  

OCCUPATION AND THE DEATH RATE I N  ENGLAND. 

A comparative study of the death rate in seventy-three of 
the principal employments in England and Wales has late
ly been made in the British Registrar-General's office, based 
on the mortality returns of three years. The results show, 
among other matters of interest, the mortality among all 
the males aged fifteen years and upwards, in each of the 
specified employments, and also the relative mortality in 
each, the mean death rate of the whole being taken as one 
hundred. 

1<'or example, in the three years under examination, the 
deaths among grocers amounted to three thousand one hun
dred and sixty. Had their death rate been equal to the mean 
death rate for all the employments during those years, as 
many as four thousand one hundred and seventy-three gro 
cers would have died. The relative death rate of that class, 
therefore, in comparison with the whole, was only seventy
six. 

But the grocers were surpassed in healthfulness by _ the 
members of two learned professions, the lawyers and the 
clergymen. The barristers head the list, with a death rate 
of only sixty-three; the clergy of the Established Church 
follow, with a death rate of seventy-one, while the inde
pendent Protestant denominations stand at seventy-five. 

It is scarcely pwbable that the immunity of the barristers 
is al together due to the lightness or wholesomeness of their 
work. That counts for much, but we must not forget to al
low for the fact that in England a large number of indepen
dent gentlemen adopt that calling, nol! to make a living out 
of it by hard work, indeed not to work at all in it; but sim
ply for the nominal professional rank it gives. If the work
ing barristers only were counted, it is doubtful whether the 
class would stand so hig):I in the sanitary list. Perhaps the 
refuge which the Established Church affords for many men 
of culture and leisurely regular life may similarly help to ac
count for its lower death rate as compared with that of other 
Protestant clergy. 

Next after the barristers and the Protestant clergy come 
the grocers, already mentioned, followed by men of the com
bined occupation of grocer and shopkeeper, with a death rate 
of seventy-seven. After these we find gamekeepers, with 
a death rate of eighty ; farmers, one of eighty-five ; civil en
gineers, eighty-six; booksellers and publishers, eighty-seven; 
wheelwrights, eighty-eight ; silk manufacturers, eighty
nine ; carpenters and joiners, and common laborers, stand 
together in the list, at ninety-one ; bankers at ninety-two; 
domestic servants, ninety-three; sawyers at ninety-five ; mu
sical instrument makers, paper manufacturers, and brass 
workers, at ninety-six ; blacksmiths and gunsmiths at nine
ty-seven; tanners and curriers, shoemakers, and workers in 
irOc. and steel, ninety-eight; and bakers at ninety-nine, com
pleting the group of occupations in which the death rate is 
below the mean. 

Machinists and woolen workers die at the mean rate for all, 
one hundred. Then follow half a hundred employments, 
more and more destructive to life. Manufacturers in iron 
copper, tin, and lead, with bakers and confecti�ners-prob� 
ably what would be classed as fancy bakers here-exceed 
the mean mortality by one. The schoolmaster's calling, imd 
the solicitor's, rank next in unhealthiness, their death rate 
being one hundred and two. Millers and Roman Catholic 
priests stand next, with a death rate three above the mean, 
and thirty-two above that of the clergy of the church of 
England : a notable circumstance, to say the least. 

Why should the mortality among the Roman Catholic 
priesthood exceed so largely-nearly fifty per cent--that of 
the English clergy ? Are celibacy and asceticism the un
sanitary conditions ? Or shall we attribute their higher 
death rate to a more arduous and exposed life among the 
sick and squalid poor ? 

After the priests come watchmakers, one hundred and 
four ; tobacconists, one hundred and five ; physicians and 
shipbuilders, one hundred and six ; messengers and por
ters, coach makers and rope makers, one hundred and seven ; 
drapers, one hundred and eight ; tailors, one hundred and 
and nine ; and workers in cotton, flax, and silk, the same. 
Chemists, druggists, and commercial travelers exceed the 
mean death rate by ten ; clerks, insurance men, and butch
ers, by eleven ; carvers and gilders, by twelve ; farriers, by 
thirteen ; miners, printers, and manufacturers of cotton and 
flax, by fifteen. It will be noticed that weavers and work
ers in silk are much the most healthy of all who have to do 
with textile fabrics, their death rate being eleven below the 
mean. Those that handle wool exhibit an average vitality, 
compared with all grades of working men. With the ad
dition of cotton and flax to the fiber used the death rate rises 
to one hundred and nine ; while those who handle flax and 
cotton without silk or wool die at the rate of one hundred 
and fifteen. Which is the more destructive to life in its 
working, cotton or flax, the statistics do not show. 

Bookbinding is a degree more unhealthy than printing, 
the death rate of this class of workers being one hundred 
and sixteen. In glass manufacturers and fishmongers it 
rises to one hundred and nineteen ; and in printers and 

$ t ittttifit �lUtrtta1J. 
plumbers to one hundred and twenty. Quite a number of 
callings show a death rate of one hundred and twenty one ; 
namely, railway employees, dock laborers, tool makers, file 
makers, and saw makers. For the diverse causes of high 
mortality in their occupations, it is not needful to enquire. 
In hatters, coppersmiths, and needle makers, the rate rises 
to one hundred and twenty-three ; and in manufacturing 
chemists, and dye and color manufactories, to one hundred 
and twenty-four. In hair dressers the mortality is more 
than double what it is in the legal profession, that is, one 
hundred and twenty-seven. Bargemen die at the rate of 
one hundred and twenty-nine, or twenty-nine above the 
standard death rate. The employments of carmen, dray 
men, horse-keepers, and grooms are still more fatal, the 
death rate being one hundred and thirty-one. In the next 
group, embracing potters, innkeepers, licensed victuallers, 
the mortality is thirty-eight above the standard ; while in 
cabmen and coachmen (not domestic), the death rate rises 
to its highest, one hundred and forty-three, or twice that of 
the English clergy. 

These figures show with practical accuracy the compara
tive mortality of the men engaged in these various employ
ments. To considerable extent also, they repl"sent the com
parative healthfulness of the several callings ; but the reader 
will readily see that many outside conditions conspire to 
affect the death rate in each. An easy and healthful calling 
ni.a.� s�ow a high death rate, simply because it is easy 
and comparatively favorable to life, and consequently at
tracts to itself 

-
the feeble and disabled. For example, the 

statistics of the Medical Department of the Provost Marshal 
General's Bureau , during our late war, shows that propor
tionally more watchmen were rejected for physical unfit
ness than men of any other employment. Yet the watch
man's work is easy and not specially unhealthful : so easy, 
in fact, that the worn-out and crippled and diseased natural
ly gravitate to it. 

That cabmen should show excessive mortality is rather to 
be expected. Their working hours are long and irregular ; 
and they are exposed to all weathers under unfavorable 
conditions. It is not so apparent why the unexposed inn
keepers and victuallers should die almost as rapidly. The 
clever author of " Diseases of Modern Life " charges their 
high death rate to drink. No doubt excessive indulgence 
does cut short the lives of very many. But we are inclined 
to think that the selective action of the business has much 
to answer for. A large proportion of the English innkepp
ers are men whose working days are past: men who have 
earned a little money as butlers, stable keepers, small trad
ers, and the like, and find the inn, or " saloon," as we 
would call it, a sort of hospital for the physical incapacity. 

Again, the mortality of hair dressers is relatively high, 
thirty per cent higher than that of blacksmiths. It can 
hardly be that their business is in itself so much more kill
ing, notwithstanding the hot and ill ventilated rooms they 
usually occupy. It is another case, we think, of natural 
selection. Out of a hundred boys fated to be blacksmiths 
and barbers, there is little doubt that the majority of the 
sturdy ones will gravitate to the blacksmith shop, the ma
jority of the undersized and feeble ones to the barber's. 

In another article we propose to examine the relative 
healthfulness of the different employments of men in this 
country. The results are in many respects curiously unlike 
those derived from the English statistics. R. 

• u� .. 
The Meeting ot the AlDerican Association t'or the 

AdvancelDent ot' SClence. 

The annual meeting of this association convened at Buf
falo, N, Y. , on August 23. There is a remarkably large at
tendance, not only of American scientists, but of scientific 
men from Europe, who are on a visit over here to the Cen
tennial. The proceedings were formally opened in the 
Common Council Chamber of the City Hall by a speech by 
the retiring president, Professor G. S. Hilgard. This was 
followed by a brief address by the new president, Professor 
William B. Rogers, after which a formal welcome was ex
tended to the Association by the Mayor of Buffalo and infl u
ential citizens. These proceedings, together with the work 
of electing a standing committee and the reading of a few 
papers, which will be referred to in the abstracts which we 
shall publish next week, occupied the attention of the sci
entists for the first day. On the ensuing morning Professor 
Huxley arrived, and,after receiving an enthusiastic welcome, 
addressed the assembly substantially as follows. After 
gracefully returning thanks for the reception accorded him, 
he stated that he had no scientific matter to communicate, 
and in that respect was unprepared, but that,to satisfy a cu
riosity which he had noticed to be especially developed 
among us, he would state briefly his impressions of the 
country. 

PROFESSOR HUXLEY'S ADDRESS. 

"Since my arrival," he continued, "I have learned a great 
many things, more, I think, than ever before in an equal 
space of time in my life. In England, we have always 
taken a lively interest in America ; but I think no English
man who has not had the good fortune to visit America has 
any real conception of the activity of the population, the 
enormous distances which separate the great centers ; and 
least of all do Englishmen understand how identical is the 
great basis of character on both sides of the Atlantic. An 
Englishman with whom I have been talking since my arri
val says : " I  cannot find that I am abroad." The great 
features of your country are all such as I am familiar with 
in parts of England and Scotland. Your beautiful Hudson 
reminds me of a Scotch lake. The marks of glaciation in 
your hills remind me of those in Scottish highlands. 

.. I had heard of the degeneration of your stock from the 

English type. I have not perceived it. Some years ago one 
of your most distinguished men of letters, equally loved and 
admired in England and America, expressed an opinion 
which touched English feeling somewhat keenly-that there 
was a difference between your women and ours after reach
ing a certain age. He said our English women were "beefy." 
That is his word, not mine. Well, I have studied the as
pect of the people that I have met here in steamboats and 
railway carriages, and I meet with just the same faces, the 
main difference as to the men being in the way of shaving. 
Though I should be sorry to use the word which Hawthorne 
did, yet,in respect to stature for fine portly women, I think 
the average here fully as great as on the other side. Some 
people talk of the injurious influence of climate. I have 
seen no trace or

'
the " North American type. " You have 

among you the virtue which is most notable among savages, 
that of hospitality. You take us to a bountiful dinner and 
are not quite satisfied unless we take away with

-
us the 

plates and spoons .
. 

Another feature has impressed itself up
on me. I have visited some of your great universities and 
meet men as well known in the old world as in the new. I 
find certain differences here. The English universities are 
the product of Government, yours of private, munificence. 
That among us is almost unknown. The general notion of 
an Englishman when he gets rich is to found an estate and 
l enefit his family. The general notion of an American when 
fortunate is to do something for the good of the people and 
from which benefits shall continue to flow. 'I'he latter is 
the nobler ambition. 

" It is popularly said abroad that you have no antiqui
ties in America. If you talk about the trumpery of three 
or four thousand years of history, it is true. But, in the 
large sense, as referring to times before man made his mo
mentary appearance, America is the place to study the an
tiquities of the globe. The reality of the enormous amount 
of material here has far surpassed my anticipation. I have 
studied the collection gathered by Professor Marsh, at New 
Haven. There is none like it in Europe, not only in extent 
of time covered, but by reason of its bearing on the problem 
of evolution ; whereas before this collection was made,evolu
tion was a matter of speculative reasoning, it is now a mat
ter of fact and history, as much as the monuments of Egypt. 
In that collection are the facts of succession of forms and the 
history of their evolution. All that remains to be asked is 
how, and that is a subordinate question. With such mat
ters as this before my mind, you will excuse me if I cannot 
find thoughts appropriate to this occasion. I would that I 
might have offered something more worthy ; but I 1. 0;>e 
that your association may do what the British Association is 
doing-may sow the seeds of scientific inquiry in your cities 
and villages, whence shall arise a process of natural selec
tion by which those minds best fitted for the task may be 
led to help on the work in which we are interested. Again 
I thank you for your excessive courtesy and, I may almost 
say, affectionate reception." 

.. . . . . 
The Traveler Hopes ot' the Brooklyn Bridge. 

The joining of the two ends of the first traveler rope, 
whereby the material for constructing th& East River Bridge 
is to be transported over the river, was recently accom
plished. The endless chain is now complete, passing 
over grooved pulleys on the towers. It is operated by 
the engine formerly used to elevate stone during the 
process of erection of the piers. At the time we write, 
the first section of the second traveling rope is about to be 
carried over the river. This is made fast to the rope now 

in position and run over by it. It is lashed to the first rope 
at regular distances of 50 or 60 feet, as it leaves the Brook
lyn anchor pier ; and when it is across, these fastenings will 
have to be cut. This is done by a man sent over in a 
"buggy," which is a small platform hung upon the traveler 
rope by deeply grooved wheels. It is surrounded by a railing, 
inside of which the workman will stand, cutting the lash
ings as he rides across. The ride down to the center of the 
traveler repe will be controlled with a hempen rope, and the 
"buggy" will be hauled up the opposite incline with anoth
er. There will be nothing perilous in the process if the 
workman can keep from dizziness, nor more danger than 
in a great many other stageR of the work. 

In order to inspire confidence in the men who are to per 
form the undertaking, Mr. E. F. Farrington, master mecha. 
nic of the bridge, recently crossed from the Brooklyn an
chorage to the New York pier, seated on a boatswain's chair, 
or swing, attached to the moving rope. The trip was rapid
ly and safely accomplished in the presence of a large and 
enthusiastic crowd. Mr. Farrington, now the first man who 
has crossed the bridge. was also the first who traversed the 
spans at Cincinnati and Niagara. 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVEMENT IN FEEDING PULVERIZED FUEL TO FURNACES. 

Allin Cockrell, Lamar, Mo.-This consists of a fan blower com
bined with a furnace in such manner as to feed it with a constant 
and regular supply of fnel, and having a conveyer for supplying 
the fuel to it from a mill in which it is ground, or from a feeding 
hopper to be supplied with previously pulverized culm, tan bark, 
sawdust, or the like. 

IMPROVED EXPANDING METAL DRILL. 

Patrick Duffy, New Bedford, Ma8s., assignor to himself and 
James F. Powers, same place.-Two cutters, fixed in tire stock to 
slide forward and backward transversely, are slotted obliquely and 
reversely to each other. The fastening bolt by which they are se
cured to the stock is fitted in said slots, and also fitted in a vertical 
slot in the stock, so that, by shifting the bolt along the slots in one 
direction, the cutters will be adjusted onward ; by shiftinll' the bolt 
the other way, they will be adjusted inward. 
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APPARATUS FOR CUTTING AND ORNAMENTING SHOE UPPERS. 

Edwin B. Stimpson, Brooklyn, N. Y.-This consists essentially of 
a series of small punches. one or more large punches, a bed die, 
and a stripper, contrived in the ordinary way of punching ma
chines, for making ornamental flgures In the uppers of shoes. The 
steel die plate Is riveted to an irou plate, the object of which is to 
combine with the die plate a sufficient bodv of metal, that will not 
crack in cooling. The stripper is suspended from the head of the 
press by springs to raise it out of the way of handling the goods 
after the goods are cut. The marking plate has small points for 
marking imitation stitches, and there are broad punches for cut
ting out long strips made concava on the cutting end. 

IMPROVED LUBRICATOR. 

Simon Smith and Isaac S. Collins, Mauch Chunk, Pa.-This is a 
horizontally feeding 011 cup for parts of steam engines, which can 
be regulated to feed a greater or less quantity of 011 when the en
gine is in motion, but which discontinues the oil supply when the 
engine Is stopped. It consists of a horizontal cup of cylindrical 
shape, with tightly seated glass head. The feeding mechanism 
consists of a horizontal reciprocating pin, guided in suitable man
ner, and having recesses that take up the 011 from supply perfora
tions and convey it to the feed tube at each oscillation of the part 
of the engine to which the lubricator is attached. 

IMPROVED GRINDING MILL. 

Enoch Moore and David Moore, Mooreville, Iowa.-These invent
ors propose to provide a supporting plate, with a recess, on which 
they locate the rocking plate resting on tbe pivots in the bottom 
of the recess. The stone on the under side of it rests on othllr piv
ots. By this arrangement, sufficient space Is secured between the 
beams without cutting or weakening them. 

IMPROVED COMBINATION LOCK. 

Isaac D. Sibley, Huntsville,Ala.-This consists of two systems of 
bars and springs, arranged one on each side of the guard bolt to 
slide toward and from it, and so contrived that the bars of one side 
being adjusted against tbe block lock it, and in that position are 
unlocked by sliding up the bars of the other side. 

IMPROVED LARD PRESS .  

Pusey Pemberton, Newark, Del.-Devices are provided whereby 
the follower may be beld level, and may thus be kept from bind
ing, even should there be more scrap or cracklings in one side 
than in the other, and the mechanical construction is new and well 
calculated to render thA machine efficient. 

IMPROVED LEATHER·TAPERING MACHINE. 

John Settle, Lebanon, Oregon, and George W. Settle, Oakland, 
Oregon.-This invention relates to certain improvements upon the 
patent granted the same inventors, January 19, 1875, for a machine 
for tapering leather, in which a pivoted frame carrying a knife 
moves over a hinged adjustable curved block to taper the end of a 
strap, belt, or other piece of leather, preparatory to attaching the 
same to another piece, and it consists in the construction and ar
rangement of a device for clamping and holding the piece of 
leather in a convenient and ell'ective manner. 

IMPROVED TWEER. 

Mark Lester, Bellaire, Ohio.-The object of this invention Is to 
prevent the accumulation of sediment in the annular water space 
of a tweer for blast furnaces, and to prolong the life and utility of 
the latter. To this end the Invention consists in providing the 
overllow pipe of the tweer with an outlet cock, located near the 
bottom of the water space, through which the mud and sediment 
may be washed out, and extending the supply pipe to the nose or 
hottest part of the tweer, whereby the cold water is tlrst brought 
in contact with the part of the tweer which most needs the cool
Ing ell'ect, and whereby also the accumulated mud and sediment 
may be readily washed out by the natural passage of the water. 

e . .. .. 
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVEMENT IN ORNAMENTING BUTTONS. 

Samuel S. Moyer, Berlin, Ontario, Canada.-This process consists, 
first, in printiug the flgures upon the face surfac@ of the button by 
means of type coated with an impermeable composition, then ap
plying the coloring matter, after which the composition is re
moved by polishing or otherwise. 

IMPROVED DIFFUSION APPARATUS. 

Charles Neames, New Orleans, La.-The object of this invention 
is to improve the Julius Roberts dill'usion apparatus, in SUGh a way 
as to secure a more perfect extraction of the saccharine matter 
from the material used, and at the same time simplify the appara
tus. It consists in a dill'usion vessel of a dlll'usion apparatus, grad
ually increasing in size from its top or inlet, opening to its bottom 
or outlet opening ; in the wood packing interposed between the 
rim of the doors and the door frames of a dl1fusion vessel ; in a 
division plate extending from the top to the bottom of the vessel 
to form the heating chamber, and having its lower part perforated 
with numerous small holes to serve as a strainer. Finally, heating 
pipes are placed within the di1fusion vessels o'f the apparatus ; and 
there is likewise a combination of the circulating wheel and its 
pipe with the dl1fusion vessel. 

IMPROVED CUFF AND COLLAR BOX. 

Ernest Scheel, New York city.-This consists of a box divided by 
a lateral partition into two sections or compartments, of which one 
is intended for the cull', and provided with a central tubular post 
with sliding top. The other is divided by horizontal supports into 
two parts for inserting a rdceptacle and storing the collars, neck
ties, and other articles. 

IMPROVED HOMINY KNIFE. 

John Outcalt, Spotswood, N. J.-This consists in improved 
knives of hullers for hominy mills, made with their blades curved 
with a constantly increasing curvature from their forward to 
their rear ends. They are also made wider toward their rear ends, 
inclined upon their upper sides, flat or inclined upon their lower 
sides, and provided with rasp teeth above, and IDe or rasp teeth 
below. 

IMPROVED HARNESS SADDLE. 

Robert Spencer, Brooklyn, N. Y.-The object here is to a1ford a 
broader bearing for tree plates of a given size. The under bearing 
of wood is made broader than the tree plate, and the flap and 
jockey are attached to the margins of the face or outer side of the 
pads. The tree plate is made of sheet metal, with a transverse ridge 
and corresponding groove or depression. 

IMPROVED PACKAGE FOR PAINTS, ETC. 

George Sidey, Brooklyn, N. Y.-This invention consists in caus
ing the upper edge of the can body to bear in a groove and against 
the center of a strip, and providing a flat headed screw working in 
a nut on the bottom of the can, in order to form a close joint. The 
article placed in the can is thus hermetically sealed. 

IMPROVED PAPER BAG FASTENINGS. 

Henry S. Gillette, New Preston, Conn.-A string of suitable 
length and strength is attached to the bag by means of a piece of 
paper which is pasted to the bag over the string. This little clip of 
paper secures the string permanently, so that the clerk need waste 
no time in seeking for a string to tie the bag. 

IMPROVED TOY MARBLE RAKE. 

Alfred Gurny, Robert H. Piper, and Henry E. Waite, Bridgeport, 
Conn.-This Is a rake or notched bar employed In marble playing 
for determlnmg the gains by the numbered notches through which 
the marbles pass. There Is a spring tablet to each notch, with the 
number of the notch upon it, and contrived to be set In the way of 
the marble passing through the notch, so as to be tripped by the 
striking of the marble against It. On being raised, it exposes the 
number of the notch to view, thus showing the count toward 
game, the number being concealed while the tablet is set. 

IMPROVED AWNING. 

Anthony Hessells, New York clty.-This consists of a swinging 
stretching frame and outer curtain, that is wound up by a roller 
and cord. The roller is supported on a second swinging frame, to 
be lowered and adjusted to any position for regulating the hlght. 
When the awning is lowered entirely, it serves to close the win
dow like a curtain, forming a protection against heavy rain, hall, 
etc. 

IMPROVED CIGAR BOX. 

Simon Hood, New York city.-This cigar box admits the conve
nient arranging of the cigars in bundles, the exhibiting of the 
same, and the ready taking out for selling them. The body is made 
of diagonally tapering shape, with steps and guard strips, and is 
closed by hinged side and front parts and lid. 

IMPROVED SHEARS AND SCISSORS. 

George H. Taylor, New York clty.-Thls Invention consists in 
constructing shear or scissor blades with a curved shoulder at the 
rear end of the cutting edge of the blades, to adapt them for use 
in ripping goods. 

IMPROVED HARNESS BUCKLE. 

:Benjamin F. Frazier, Grand Rapids, Wis.-By suitable construc
tion" when a stmin comes upon the strap, th!' tendency is to draw 
a frame back, and clamp the said strap between cross bars. The 
strap is thus held securely without holes being punched in it. 

IMPROVED CAMP STOOL 

Charles M. Lungren, Toledo, Ohio.-This invention consists of a 
double ferrule and hook attachment for the top of the legs, com
prising in one casting the hook and the ferrule for connecting the 
hook to the leg, and also a socket for the attachment of the back 
support. This forms a stool which may be folded into small com
pass, and which, nevertheless, when extended, gives a comfortable 
seat. At the Centennial Exposition, where chairs or seats of any 
kind are few and far between, portable devices of this type are 
found very useful. 

IMPROVED BEER PUMP. 

Philip Krumscheld, Boston, Mass., assignor to himself, J. Krum
scheid, and John R. Foley, same place.-This invention con
sists of a beer pump in which a fioat shuts 01f, when raised 
to a certain hight, the water supply, and draws 011' a certain quan
tity of water, sufficient to lower the fioat and re-establish the wa
ter supply. The air is forced through and retained in the barrel 
by a check valve, and drawn into the pump through an air pipe 
with another check valve, on the falling of the water level. 

e • •  � .. 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED GIN SAW FILER. 

Frank Charter, Little Rock, Ark.-This is a machine for filing 
gin saws without remOving the saw shaft from its frame, and in 
such a way as not to leave angular or wiry edges upon the surface 
of the saw teeth, to cut, chop, or nap the cotton flber, and thus in
jure it. The novelties lie in the mechanical construction. 

IMPROVED PILE SAW. 

David Bean, Le Sueur,Mlnn.-This consists of a standard for sup
porting the saw frame, with a clamping device for attaching it to 
the upper end of the pile to be sawed 01f under water. There is al
so a vertically adjustable arm, on which the frame swings, and on 
which arm the frame is adjustable to feed the saw up to the pile as 
the work progresses, and to measure its depth in the water. 

IMPROVED BI LLIARD TABLE LEVELER. 

Samuel May, Toronto, Ontario, Canada.-This consists of a long 
nut, with an enlarged head at the lower end, screwIng on a rod 
projecting from the bottom of a socket in the end of the leg, in 
which the nut works so as to conceal the screw rod. Said rod is 
either a short one, screwing into the leg at the bottom of the sock
et, or it is formed on the rod used to screw the leg to the table. In 
both cases it has a collar screwing against the bottom of the sock
et, and Is secured by wood screws screwing into the wood through 
notches in the edges of the collar. 

IMPROVED WHIFFLETREE CONNECTION. 

George W. Ingersoll and Harvey L.  Fisher, Toledo, Iowa.-This 
consists in an inclined whillletree coupling, composed of two un
equal bars connected by an eye bar. The inclination of the coup 
ling causes either end of the whillletree that may swing back to 
pass above or below the double tree, according as the longer arm 
is placed above or b Jlow the shorter arm, so that there can be no 
rubbing and wear between said double tree and whillletree. 

• •  ' 1  .. 
.NEW HOUSEHOLD INVENTIONS. 

IMPROVED MEAL BIN. 

John Hunter, Ashland, Pa.-This consists of a kneeding trough, 
kneeding board, and a flour sieve, contrived in connection with a 
flour chest, so as to be more convenient and easier to use than as 
commonly arranged. 

IMPROVED BED SPRING. 

John Reardon, New York city, assignor to Orville D. Lovell and 
Frank H. Lovell, of same place.-This is a bed bottom spring 
formed of a rabbeted U-frame, a flanged crosshead, a guide pin, 
and a spiral spring, constructed and arranged so that the bedstead 
can be put up, taken down, and carried from place to place with 
as much ease as if the slats rested upon cleats, and the various 
parts of the spring are so arranged that they cannot cut or injure 
the mattress. 

IMPROVED CARPET STRETCHER, 

Lewis W. Rivers, Salt Lake City, Utah Ter., assignor to himself 
and Hanson J .  Rivers, of same place.-In using the device, the car
pet is placed between jaws, and a lever is arranged with its sharp 
lower end resting upon the floor, and its upper part inClining for
ward over a bar. The upper end of the lever is then forced back 
or from the carpet, which draws the said carpet to its place. When 
the carpet has been strained sufficiently a pawl, holds the lever in 
place until the stay tacks can be driven. 

IMPROVED SNOW SHOVEL. 

Eugene Campbell, South Westerlo, N. Y.-This shoveHs provided 
with a face plate extended beyond the edge of the shovel plate. It 
also has, on the under side of its front end, and in one piece there· 
with, the runners arranged to keep the edge of the plate from 
coming in contact with the surface upon which the shovel is being 
used. 
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IMPROVED WEATHER STRIP. 

William Watkins, West Joplin, Mo.-This weather strip is formed 
of a metallic plate, having its edges bent over upon themselves to 
form grooves to receive a strip of flexible metal, said flexible strip 
is made wider than the said metallic plate, to give its middle part 
a U-form. 

IMPROVED WASH BOARD. 

John S. Washburn, Yonkers, N. Y.-This invention consists in an 
improved washboard formed of grooved side bars, over which a 
rubber plate is passed, so that a rubber surface and a wooden sur
face may alternate with each other to form the rubbing surface of 
the board. 

. � .  � .. 
NEW TEXTILE MACHINERY. 

IMPROVED TENSION DEVICE FOR TWISTING MACHINES. 

Paul A. Chadbourne, Williamstown, Mass.-This is a contrivance 
of guide eyes and a roller with the spool stand, from which the 
threads are supplied to the twister, whereby the tension of all the 
threads is more uniform than in the common arrangement. 

IMPROVED FEEDER FOR CARDING MACHINES. 

William C. Bramwell, Terre Haute, Ind., assignor to'· himself and 
Edwin Ellis, of same place.-The invention consists of a tilting 
scale for weighing the wool deposited upon it by a toothed travel
ing apron, the two (scales and apron) being so connected by a 
clutch mechanism that the apron is stopped intermittlngly, thus 
shutting 011' further supply until the scale has deposited or dis
charged the wool which it already contains. The wool having been 
thus deposited on the feed table, and the scale returned to its or
iginal position, and while the elevating apron is delivering a fresh 
supply to the scale, a loosely pivoted rotating scraper is at work 
removing the pile of wool just dropped by the scale, and pressing 
it up to the edge of that which has already been fed on and is about 
to enter the feed rolls of the carding engine. By this operation 
the wool is removed out of the way, and a clear place given to the 
next lot, so that it may not, by piling up, obstruct the proper ac
tion of the tilting pan of the scale, and that all the wool may be 
dropped each time. The tilting and emptying out of the wool 
from the scale is entirely independent of the time it may take the 
scale to turn its balance, as this time Is constantly varying. It is 
by this means that the apparatus is caused to run itself out of wool 
when desired, and yet keep the work even to the last. 

e .. � ... 
NEW AGRICULTURAL INVENTION S. 

IMPROVED PLOW STOCK. 

Lemuel H. DaviS and Irvin Aycock, Morgan, Ga.-This consists 
in a plow stock formed of three iron bars, constructed and com
bined with each other, and with the handles, so as to form a strong 
and serviceable device. 

IMPROVED COMBINED LISTING PLOW AND SEED DRILL. 

Alonzo M. Coston, Maryville, Mo.-This is an improved machine 
for preparing the soil and planting the seed at one passing over the 
ground, which is left in a deep furrow and ridge alternately. The 
subsoiler runs in the rear of the main plOW, thereby loosening the 
soil in the bed of the furrow, forming a suitable place to deposit 
the seed, and dropping the seed and covering it. 

IMPROVED CORN PLANTER. 

Nathan H. Meeks, Salado, Tex.-This consists of a circularly vi
brating dropper slide contrived to be attached to a plow beam or 
other object to be drawn by a single horse, and be worked by the 
whillletree, which has the requisite vibratory motion from the 
shoulder of the horse. 

IMPROVED HOG TROUGH, 

Newton A. Clark, Harveyville, Kan.-The object here is to keep 
the hogs away from the trough when putting in food, to prevent 
the hogs from putting their feet into the trough wheu feeding. 
The mode of operation is as follows: .A lever being raised into a 
perpendicular pOSition, boards are thrown against the back of a 
frame, so as to allow the hogs to have access to the trough by 
passing between ribs. On the other hand, when the lever is brought 
to a horizont.al position, or nearly so, the boards are thrown out in 
front of the trough, so as to exclude the hogs therefrom. 

IMPROVED FERTILIZER DISTRIBUTOR. 

David C. Brown, Log Town, La.-This is a device for attachment 
to the rear end of a wagon body for distributing cotton seed as a 
fertilizer. It may be used for distributing other fertilizers, and 
which will enable the material to be placed· wherever desired. In 
using the device, a man is placed in the wagon to keep the hopper 
IDled with the fertilizer. The amount of fertilizer distributed may 
be regulated by increasing or diminishing the number of pins 
which feed out the material, and by varying the relative size of the 
driving pulleys. 

IMPROVED ANIMAL TRAP. 

Homer S. Davis, Camp Brown,Wyoming Ter.-This improves the 
well known spring trap used for catching animals of large size, 
such as beavers, foxes, otters, etc., so as to prevent the throwing 
out of the leg or foot, or the breaking of the same by the action of 
the spring, in consequence of which the animals frequently escape. 

IMPROVED CORN'PLANTING ATTACHMENT FOR SOD PLOWS. 

Sanford M. Scott, Stockbridge, Wis.-This is an attachment for 
breaking-up or sod plows, so constructed as to plant the corn as the 
sod Is turned, and close to the outer edge of the furrow. The corn 
will thus come up between the sods of two furrows. The device 
is not in the way of turning the plow over to flle or sharpen the 
share. 

IMPROVED POTATO PLOW. 

Tubal C. Baxter, Monticello, Kan.-This consists of a forked 
beam, with a landslde and cutter to each branch of the fork, be
tween which is a shovel plow fixed on an easy incline, for the po
tatoes and the earth to be forced along over the rear end. From 
said end extend a number of rods, suitably arranged to let the earth 
sift through, and to carry the potatoes back and discharge them in 
a row on the top of the earth. 

IMPROVED PLOW. 

Alva A. Preston, New Troy, Mich.-This is an improved iroti 
beam plow, light, and at the same time strong, which may be easi
ly adjusted to take or leave land, and to run deep or shallow, as 
may be desired. 

IMPROVED MILK PAIL. 

Newton McKusick, Stillwater, Minn.-This is a pall with a cover 
having an opening olosed by a strainer, and a detachable funne 
with a second strainer, through which the milk passes into the 
pan. The double straIners prevent any foreign IUbstances, how
ever small, from passing into the milk. 

IMPROVED HARROW. 

William C. Moore, Cairo, Pa.-This is formed in three section! 
hinged to each other by bolts and straps. The middle section is 
made rectangular, and the side sections oblIque, having their for
ward corners beveled 01f. Shoes are attached to the forward sides 
of the front cross bars. 
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The Charge tiff Imertfml under th'ill head 'ill One Dol
lar a Line tiff each imertfml. It the Notice ex
ceeds Faur Iif:ne8, One DoUar and a Halt per Line 
will be charged. 

Pat.Att'ys & Experts wanted everywhere, to Coll't 
Millions. Good pay. Add .Am.Pat . ColI 'n Co. ,PhUa . ,Pa. 

AgrIcultural Implements and Industrial Machln
eryfor Export and Domestic Use. R.H.Allen & Co . •  N .Y .  

Solid Emery Vulcanite Wheels-The Solid Orig
Inal Emery Wheel-other kinds Imitations and Inferior. 
Cantlon.-Onr name Is stamped In full on all our hest 
Standard Belting, Packing, and Hose . Buy that only. 
The b e st Is the cheapest. New York Belting and Pack
Ing Company, S7 and B8 Park Row. New York. 

For Sale, Cheap-A small Power Press, also 
Double Upright Drlll. A. A. Weeks, 84 John St. , N. Y .  

The Target Air Pistol kills cats, rabbits, squlr
rels, pheasants, pigeons , and other small game . Mailed, 
post paid, for $3.78.  Send stamp for circular and testi
monials . E. H. Hawley, l00 George St . ,  New Haven, Ct.  

Glass Blown Cylinders. T. Degnan, 129 MilK. St., 
Boston, Mass. 

Wind Turbine Wheel for raising water,etc. Late 
patent. On royalty or sale . P. O. Box 75, Santa F�, New 
Mexico. 

Planing Machines-For the best and cheapest 
travel1ng· bed or " Farrar" Planers-24, 27, and SO in .
also 15, 18, and 24 In. stationary· bed machines, address 
_ane M ' t ' g  Company, Montpelier, Vermont. 

Machinist wanted in every town, as Agent; terms 
liberal. Address Knight & Knight, Washington, D . C .  

For Sale-Machinists' Tools, nearly new : One 
Planer, one Lathe, and one Drill Press. $200, Cash. W .  
Crabb, Nassau Works, Newark, N.  J .  

A Responsible Patent Right Manager Wanted
Carriages and R. R. Cars can be run without oiling. Ad
dress or call on Geo. Beck, Charlotte, Monroe, Co , ,N. Y. 

Models for Inventors. H. B. Morris, Ithaca,N.Y. 

Steel Name Stamps, post. paid, for.l8c. per letter. 
Marks on Wood, Irot." and Steel. Agents wanted. Steel 
Stamp Works, 21� Chapel St. ,  New Haven. Conn . 

Handbook of Useful Information for Lumber
men, Millwrights, and Engineers (152 pages) sent free by 
Lane 1rl'f'l! Company, Montpelier, Vermont. 

Horse Nail Machines-Wanted Machines for fin
Ishing and pointing HorBe Nalls .  J. W. Britton, 18th 
Ward. Cleveland, O .  

.Jethro Wood.-I f  any o f  our readers can send or 
refer us to any publication containing a portrait of 
Jethro Wood ,  the plow Inventor. we should be obliged. 
Mt.nn & Co. 

For the cheapest and best Small Portable Eng:h::. e 
manufactured, addrcss Peter Walrath.Chlttenango,N .Y. 

Walrus Leather, Walrus Wheels, and Polishing 
Material. Greene, Tweed & Co . , 18 Park Place, N. Y .  

Blake's Belt Studs, Belting, Packing, Hose and 
Manufacturers' Supplies generally. Greene, Tweed & 
C o . ,  18 Park Place, New York. 

For 2d Hand Portable and Stationary Boilers 
and Engines. address Junius Harris. Titusville, Pa. 

Yacht and Stationary Engines, sizes 2, i, 6 and 8 
H. P. Best for price .  N. W. Twlss , New Haven. Conn . 

Circular Saw Mills of the celebrated and popular 
" Lane" pattern, made under, d1rect supervision of in
ventor by the Lane M'f'g Company, Montpelier, Vt. 

Hotchkiss Air Sprlng Forge Hammer, best in the 
Dlarket. Prices low. D .  Frisbie & Co . •  New Haven, Ct.  

Patent Scroll and Band Saws, best and cheapest 
In use . Cordesman. Elran & Co .. Cincinnati. Ohio. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes,&c. ,259 W.27th St. ,  N .Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
to 500 Water Street. New York. 

l'at'd Graining Stencils-.J . .J. Callow,Clevel'd, O. 
Lathe Dogs, Expanding Mandrels, Steel Clamps, 

& c . ,  for Machinists. Manufactured by C. W. LeCount, 
So. Norwalk, Ct. Send for reduced Price List. 

" Abbe" Bolt Forging Machines and Palmer 
Power Hammers a specialty. Send for reduced price 
Ists. S. C. Forsalth & C o . , Manchester, N. H .  

400 new & 2 d  hand Machines, a t  low prices, fully 
described In printed lists. Send stamp, stating just what 
yeu want. S . C .  Forsa.1th &. Co . ,  Manchester, N. H. 

Lane's " Monitor" Turbine Water-Wheels Rre 
not perpetual motion machines, but tbey combine more 
and greater advantages than any other water motors of
fered the public. Address Lane Mfg C o .  ,Montpeller.Vt . 

Driving Belts made to order, to accomplish work 
required. Send full particulars for prices to C .  W. Arny, 
148 North ThIrd St . ,  Philadelphia, Pa. 

Scientific American-The early Volumes for 
Bale-very cheap-either bound or In numbers. Address 
A. F. R . , Box 773, New York City. 

Hydrant Hose, Pipes, and Couplings. Send for 
prices to Bailey, Farrell & Co . ,  Pittsburgh, Pa. 

"Dead Stroke" Power Hammers-recently grea� 
Iy Improved, Increasing cost over 10 per cent. PrIces re
duced over 20 per cent. Hull & Belden Co . ,  Danbury, Ct.  

Power & Foot Presses & all Fruikan Tools. Fer
racute Wks . ,  Bridgeton, N.J.  & C. 27, Mchy. Hall ,Cent'l .  

Shingles and Heading Sawing Machine. See ad
vertisement of Trevor & Co . ,  Lockport, N. Y. 

Steel Castings, from one lb. to five thousand Ibs. 
Invaluable for strength and durability. Circulars free. 
£>Ittsburgh Steel Casting Co . ,  Pittsburgh, Pa. 

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

For Solid Wrough�iron Beams, etc., see adver
tisement. Addre ... Union Iron Mille Pittsburgh, Po.. 
for lithograph. &c.  

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

For Sohd Emery Wheels and Machinery, send to 
the Union Stone Co .• Boston. Mass . ,  for circular. 

Clapboard Machinery-Sawing, dressing, and 
trimming-a specialty of the Lane M ' f ' g  Company, 
Montpelier, Vermont. 

Hydraulic FreBSes and .Jacks, new and second 
nand. Lathes and Machinery for Pollehlng and Bu1IIng 
metals. E. Lyon, 470 Grand Street. New York. 

Diamond Tools-.J. Dlcklnson, M Nassau St., N. Y. 
Temples and Oilcans. Draper, Hopedale, MaB8. 

leit.tifi e !mtrieaa. 

W. H .  H .  will find directions for prevent
ing rUilt on Iron on p. 169, vol. 33.-C. W., .Jr., will 
find directions for calculating the proportions of 
compound gears on p. 107, vol. 34.-A. K. will find 
that good glue Is the best material for fixing sand 
on belts.-W. A. G. can make and use leather 
pulp by following the directions on p. 105, vol. 25. 
-R. S. will find a description of a cold tinning 
process on p. 154, vol. 34.-.J. R. C. should consult 
the makers of his fan.-E. G. A. Is Informed that 
the sand blast (see p. 195, vol. 27) has been used 
for cutting iron ; but whether it is now in prac
tical use for that purpose, we do not know.-C. 
W. L. will find directions for making artificial 
meerschaum (not ivory) from carrots, etc., on p. 
307. vol. 34.-H. H. L. can make a good indelible 
ink for stamping by following the directions on 
p. 129, vol. 2B.-H. S. can polish Britannia ware by 
the method described on p. 57, vol, 3�.-N. S. W. 
will find answers to his queries as to the SCIENTI
FIC AMERICAN SUPPLElIIENT on p. 1U, vol. 35.-H. 
W. C. will find a recipe for a hair stimulant on p. 
188, vol. 33.-.T. P. G. will find directions for tem
pering springs on p. ll, vol. 34.-E. H. B.'s query 
as to eggs Is a schoolboy's problem, of no practi
cal value.-C. E. C, can clean rust from tin by fol
lowing the directio.� 0% p. 57, vol. 34.-E. W. H. 
will find a recipe for artificial coral on p. 307, 
vol. 34.-C. B. R. will 'lind a description of phos
phor bronze on p. 315, vol. 3O.-C. A. will find di
rections for etching on glass on p. 200, vol. 33.-H. 
H. L. will ilnd directions for gilding on glass on 
p. 313, VOl. 34.-B: will find a recipe for a depila
tory on p. 186, vol. 3�.-.J. M. will find full direc
tions for stuffing birds on p. 159, vol. 32.-H. T. 
will find directions for making fulminating pow
der on p. 250, vol. 31.-.J. D., .Jr., will find direc
tions for japanning tin ware on p. 132, vol. 2�.
D. M. L. can cement glass to brass with the pre· 
paration described on p. ll7, vol. 32.-R. I. G. is 
informed that there can be no such Instrument at 
a needle that will point to buried gold.-F. W. S. 
wUlfind a description of the underground tele
graph wires In London and elsewhere on p. 29�, 
vol. 30. -G. K., of Highgate, London, England, 
will find directions for nickel plating on p. 235, 
vol. 33.-A. F. will find directions for getting rid 
of fleas on p. 217, vol. 27.-C. & S. will find dlrec
tlonsfor making pickles on p. 155, vol . 31.-.J. H .  
K. can prevent mildew o n  sails b y  the process de
scribed on p. 00, vol. 31.-A. D. L. will find a form
ula for calculating the centrifugal force of a body 
on p. 378, vol. 3O.-.J. O. S. can render his windows 
opaque by the process described on p. 264, vol. 30. 
-H. W. G. will find an article on chlorophyll on 
p. 247, vol. 29. -W. A. D. will find directions for 
making artificial stone on p. lU, vol. 22.-H. J. 
can sliver brass and copper, without a battery, by 
using the preparation described on p. 299. vol. 31. 
-D. D. W.'s letter has been placed In the hands of 
several chemists, who may take action in the 
matter.-A. H., E. W. M., F. C. L" W . .J. B., C. F., 
W. M., N . .J. 0., C. J. C., H. M. L., W. B.  W., B. H .• 

R. D., C. R., .J. W. F., W. Do. E. P., W. H. B., and 
others who ask us to recommend books on In
dustrial and scientific subjects. should address the 
booksellers who advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) F. R. Jr. asks : How can I find the diam
eter of one of four equal circles inSCribed In. a 
large circle, of glyen diameter ? A. Multiply the 
given diameter by 0 ·il4213. 

(2) W. H. S. says : I enclose a specimen of 
deposit taken from my heater reservoir, which I 
am unable to get rid of and which Is very trou
blesome. The heater Is 14 fect long and 22 Inches 
In diameter, and In It are three pans 12 feet long 
by 14 Inches wide, with partitions in middle. The 
cold water runs Into the top pan on one side at 
end, and along the length of pan ; it returns and 
falls through holes into next, and so on through, 
lastly falliug on bottom of heater, and is then 
conveyed to a reservoir 6 feet deep and 22 Inches 
In diameter. The exhaust comes up Into my hea� 
er at the end at which the cold water comes in 
and goes out at the opposite end, so that the wa
ter get.!! boiling hot before It leaves the heater. I 
use water from the top of the reservoir, and the 
deposit seems to fioat on top, and will not mix 
with the water after it Is precipitated. Can you 
suggest any means of getting rid of it ? A. By 
tho use of a surface blow, you could probably 
dl6charge the most of It. It would be still better 
to filter the water after leaving the reservoir. 
Probably a box filled with sponges would answer 
every purpose; and the sponges could be removed 
and washed, from time to time, as they become 
stopped up. 

(3) A. O. says : I have an engine of the fol
lowing dimensions : Cylinder 3 Inches In diame
ter, stroke 6 inches. The boiler Is 5 feet long by 
2h\ feet in diameter, made of l4 inch boiler Iron, 
single riveted. It Is to run, if possible, at about 
200 revolutions per minute. Is it big enough to 
run a cylinder journal pri4ting press, generally 
run by hand power, and a printing press run by 
foot power? Is the boiler big enough to generate 
steam enough to run the engine and heat a 
building of 30 x 60 feet ? A. We think the ma
chinery will answer, and that you can heat the 
building with the exhaust steam. 1t must be evi
dent to you, however, that an opinion, based on 
the data you have sent, cannot be of any great 
value. It only amounts to saying that if the ma
chinery Is properly designed, constructed, and 
set, it will give satisfaction. 

(4) J. H. B. asks : What should be the di
ameter of a propeller shaft, to transmit with 
safety an actual thrust of 10 tuns, the strain to be 
a pulling instead of a pushing one, as is generaily 
the case ? Length of shaft after leaving propeller 
boss to connection with engines Is oniy 4 feet. 

Propeller Is supposed to revolve In water con
stantly, never to be thrown out of It and thus 
subjected to the undue strains of racing on Its 
return. Material Is to be steel. A. A shaft 2 
Inches In diameter will answer for the conditions 
stated. 

-

Suppose cold water to be kept In constant cir
culation on the exterior of a cylinder with shell 
1h\ inches thick. What is about the highest tem
perature to which the Interior may be exposed as 
long of that of the interior circumference of 
shell does not exceed 700° Fah. ? A. There Is no 
limit to the temperature, if, as we understand 
you, it Is assumed that the temperature of the 
Iron can be kept at or below 700° 

(5) P. R. a,sks : Please give me a simple 
rule for calculating how much weight a horizon
tal spruce beam will bear. A. If the beam is 
rectangular, and supported at both ends, the 
breaking weight, applied at the middle, will be : 

(Depth in Inches) ' X (breadth in inches) X 400. 
Length between supports In � 

If the load Is uniformly distributed over the 
beam, it can be twice as gr�t as the above. 

(6) C. C. asks : How can I make a dark col · 
ored chalk, suitable for lining purposes on light 
colored wood, having the same cohesion as the 
common white chalk used f:>r that purpose ? A. 
Grind the pigment Into an impalpable powder, 
thoroughly moisten with a little dilute solution 
of dextrin in hot water, knead the mixture well, 
and dry thoroughiy at a gentle heat. 

(7) T. M. H. asks : Can any use be made 
of droBS from tin and lead ? A. If there is any 
considerable quantity of the material It would 
probably pay to treat it for the recovery of the 
metals in the following manner : Mix thoroughly 
with almost an equal weight of anthracite coal, 
spread evenly on the bed of a small reverbera
tory furnace, and smelt, with a gradually increas
Ing temperature,untll the reduction of the metal 
has begun. Then throw In a little lime, increase 
the temperature for a short time, draw otr the re
duced metal into a large iron vessel, and stir with 
a piece of wet wood to raise the Impurities to the 
surface ; removl/ these by skimming and pour the 
metal Into a stone or iron mold to cool. 

(8) C. G. L. asks : Is there any way of get
ting a press copy from thin writing ink, or from 
writing too old to copy from moisture only ? A. 
Try the following : In a half pint of water dis
solve about a tablespoonful of white sugar, and 
to the solution add a sufficient quantity of the 
ferrocyanide of potassium to distinctly color it, 
also about half a gill of pure muriatic acid (free 
from Iron). Moisten white tissue paper with 
this, partially dry It with a blotter, place the wri
ting to be copied in contact with It, and keep un
der pressure for about five minutes. With most 
inks this rtlcipe will give very good results. 

(9) H. A. P. L. says : Would an electrical 
machine with one glass cylinder and two round 
silk cushions, electricity being conducted to a 
Leyden jar or a prime conductor, be powerful 
enough for experiments ? A. As far as we may 
judge from your desCription, the machine is 
properly constructed; but to obtain good results, 
it will be necess�ry to rub on the cushions an 
amalgam, which may be prepared as follows : 
Melt together in a crucible 2 OZS. zinc and 1 oz. 
tin ; wheu fused, pour the alloy Into a cold 
crucible containing 4 drachms dry mercury ; 
when cold the amalgam Is ready for use. Before 
applying the above amalgam, the cushion should 
be rubbed over with a mixture of tallow and 
beeswax. In pouring the fused metals into the 
cold mercury, do not inhale the mercurial vapors 
that may be formed, as they are very poisonous. 

(10) C. A. R. asks : Is there a cement or 
fluid which will fasten together two straps of sole 
leather a yard long, which will not be atrected by 
moisture ? A. Melt together equal parts of pitch 
and gutta percha. Apply hot. 

What will remove stains from a shirt bosom ? 
A. Try touching the spots with a little benzole, 
and afterwards preBSing for several hours with 
warm pipe clay. 

(11) A. B. says : Some plu:nbers use muri
atic acid with no zinc in It. I would like to know 
what "elfect this acid has on iron and brass. A. 
Dilute muriatic acid will answer, but a strong 
acid solution of chloride of zinc Is much better, 
as It not only cleans the metallic surfaces but 
protects them, by the formation of a coatiqg of 
the fused chlOride, which excludes the air. 

(12) J. S. M. asks : How large a pipe will it 
take to give sufficient blast to a cupola 22 Inches 
In diameter, distant 80 feet from a common fan ? 
A. About 2 or 2h\ inches in diameter. 

(13) A. F. J. asks : Can water be raised by 
an ordinary suction pump below a level of 33 
feet by the aid of check valves placed below the 
suction ? If so, how far? A. If, as we under
stand It, reference Is made to the hlght to which 
water can be raised by atmospheric pressure, 33 
feet is about the practical limit, and one which is 
seldom reached by ordinary pumps. 

(14) J. F. asks : 'What is the rule fo ascer· 
taining the proper amount and form of space un
derneath and at the back end of the boUer ? A. 
There is no definl te rule for this proportion, so 
far as we know. 

(15) C. & T. ask :  If you found that the pis
ton of your engine was striking the bottom or 
top of the cylinder, what would you do to stop 
the pounding ? A. If the pound were serious, we 
would put linings in one of the connecting rod 
boxes. In case it was not possible to stop, we 
would work the engine slowly, and cushion the 
steam, if any means for so doing were available. 

( L6) R. asks : How can I coat, easily and 
cheaply, the Inside of an Iron pipe so that the wa
ter passing through may not be alfected by the 
metal ? A. Try melted paraffin. 

(17) P. V. T. and others.-There is no spe
cific for catarrh. Temperament, habits, etc., 
mllst be taken Into account, for which reason a 
course of treatment suitable to one person would 
be entirely unsuited to another. We cannot ad
vise anything but continuance under the care of 
a regular practitioner. 

(18) J. G .  Q. asks : In what non-freezing li' 
quid can phosphorus be kept from combustion ? 
A. In naphtha. 

(19) S, W. T. says : How can I make a first 
class waterproof blacking, that does not require 
brushing ? A. Vinegar 1 quart, Ivory black and 
molasses, each 6 ozs., 011 of vitriol and sperma
ceti, each 1h\ oZB. Mix the acid and spermaceti 
first, and then add the other Ingredients. 

What is the best way to cl\lan a copper boiler ? 
It is used In a kitchen ; the boiler is 18 Inches di
ameter and 5 feet high, the burnish on the out
side gets dull and of a mauve color. A. Clean 
with a little dilute oxalic acid solution, wash, dry, 
and polish with a little tripoli. 

How can I make soap bubbles so that they will 
last long, or at least not break so soon as those 
made with soap and a pipe in the ordinary way ? 
A. Use a fatty soap, preferably one made with 
flsh 011, and to the solution add a little glycerin. 

How can I find a number which, multiplied by 
Its half, will make 2O ? A. Let x = the number ; 

x� x!l 
then (hlx)x= - -=20, x'=40, x=6'32�55, hlx= 

2. 2 
3'16228, xXhlx=19·99999719. If you carry out the 
square root of 40 until you obtain the root cr. m
plete, and multiply this number by one balf It
self, then the result will be 20 instead of the re
sult given. 

How can I darken my hair, which Is a light red, 
without using a dye ? A. You cannot. 

What is a good substitute for gum arabic for 
sticking on labels ? A. Use a boiled solution of 
dextrin in water. 

Is there anything that will keep the snow from 
lying on the ground In winter ? It is a patch 40 
yards square that is required to be kept clear. A. 
No. 

(20) H. A. G. says : I have a coat which 
was originally of a dark blue color ; but owing 
to exposure to the sun's rays, it has faded 
to a reddish hue. How can I restore the original 
dark blue color ? A. Try treating the fabric with 
strong ammonia water for a few minutes, and 
then wash thoroughly with clean water. If this 
does not suffice, It will be neoessary to have the 
material re-dyed. 

(21) W. C. W. says : You publ ished a recipe 
for making black varnish by mixing oil of tur
pentine and sulphuric acid. I tried the experi
ment, which cost me a loss of some clothes,near
ly the lOBS of ' an eye, and about two weeks' labor, 
brought about by an expl9sion which burnt my 
face severely. I purchased what a druggist said 
was oil of turpentine (splrlts of turpentine). I 
mixed the Ingredients in various ways, with no 
results as predicted ; and then, having a phial 
partially full of each, I poured one into the other, 
and then shook the mixture, when an explosion 
took place. What was the matter ? A. The re
cipe, as given, is perfectly correct; and if you had 
closely and carefully followed its directions, all 
would have been well. Instead of dropping the 
sulphuric acid Into the turpentine, it WOUld, per
haps, be better to slowly drop the turpentine Into 
the strong acid. The only precautions necessary 
are to mix the reagents slowly, so as to avoid a 
too rapid rise in the temperature of the mixture, 
and to keep the mixture cool by surrounding the 
vessel with cold water during the operation. The 
viscous and dark red body obtained consists prin
clpaily of a mixture of terebene and colophentl. 
The proper proportions are about 1 part of strong 
sulphuric acid to 20 of oil of turpentine. 

(22) I. N. R. R. says : I have charge of 
some coal mines, In which there Is a great deal of 
gas. In one part of the pit the gas shows a blue 
flame on the safety lamp gauze ; and in another 
part there is a fault in the coal, and the gas shows 
the blue flame, and on the top of the blue fiame a 
white fiame. Please explain this. A. It may be 
due to some peculiarity in the oil, an unusual 
quantity of carbonaceous matter in the atmo
sphere, or to the fire damp itself becoming in
termixed with some higher carburet of hydrogen. 
You do not furnish sufficient data to enable us to 
answer the question more positively. In case 
the latter suggestion should prove the correct one, 
and, Inadvertently, the mixture should become 
ignited, the explosion that would follow would be 
very severe, much more so than that of ordinary 
fire damp. 

(23) A. K. says : We have a small stage 
and want to supply it with gas, using � cubic feet 
per hour. How large a pot would it take to pro
duce this amount, and how much coal would It 
take to produce � cubic feet per hour for three 
hours without refilling the pot ? Can the gas be 
led to the purifier and from that right to the 
burners ? A.This is not practicable, as, when the 
temperature reaches a certain point, the gas 
comes over quite rapidly and not at all uniformly. 
It will be necessary to pass the purified gas to a 
reservoir (a large gas bag will answer your pur
pose) that will adapt Itself to the volume of the 
gas and malntain a steady pressure. In order to 
avoid reducing the luminosity of the gas, it is re
quisite that the distillation should not proceed 
under pressure. 

(24) "R. F. asks . What is the best, cheap
est, and most etrectual means of removing salt 
water rust from boiler plate Iron ? A. Steep it In 
a weak plckie of 011 of vitriol In water, and dry 
Immediately with sawdust. It is better before 
placing it In pickle to go carefully over the sur
face with a good stitr wire brush, so as to remove 
as much of the oxide as possible. Brushing after 
removal from the acid Is, In some cases, also ad
visable. 
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(25) S. D. asks : What wi ll  clarify It solu
tion of 5 Ibs. of Irish moss, boned In 20 gallons 
of water, long enough to extract the gelatin 1 I 
want to get rid of the small particles, which give 
it a cloudy appearance. A. Mix with clean paper 
pulp, place In a fine linen bag, and stra.fn. The 
paper and gelatin should be mixed and well stirred 
together while the gelatin is hot and as liquid as 
possible. 

(26) H. S. S. C. asks : Will a house 30 feet 
by 30, covered with tin and having a water con
ductor at each corner connected with the roof, 
each conductor being connected with the ground 
by a copper wire, be sufficiently protected against 
lightning without a lightning rod 1 A. The water 
conductors, not being in the form of a compact 
body of metal, would hardly be so good as a rod : 
but, if provided wltlt a pointed rod at top in con
neation with each, extending about three feet 
high above the roof, and a like rod extending 
some distance into the ground at the bottom,they 
might bc considered safe. 

(27) O • .A.. W. asks : Is there a chemical 
that, when rubbed on the hand, enables one to 
handie red hot iron or melted lead with impuni
ty 1 A. No; but if the hand be damp with per
spiration, or slightly moistened, It may for an in
stant be dipped In melted lead or white hot melt
ed iron without burning or discomfort. The 
moisture is thrown into the spheroidal condition, 
and presents an efi'ectual barrier against the in
tense heat. 

(28) W. M. M. asks : How is a bichromate 
battery made ' A. It consists usually of a large 
glass jar having within it a cup of porous un
glazcd porcelain. The intermediate space, be
tween the sides of the vesselS, Is filled with dilute 
sulphnrlc acid (1 to 20), and contains a sheet of 
zinc shaped so as to conform to the curve of the 
inner cup, which it completely surrounds. A 
stick of gas carbon is placed in the porous cup, 
and surrounded with a fluid made by adding 
strong sulphuric acid to a saturated aqueous so
lutionof bichromate of po tass a until the chromic 
acid begins to separate in flakes, it is afterwards 
diluted a very little in order to redissolve the pre
cipitate. The proportion of the several. ingredi
ents in this mixture should be about as follows : 
to about 10 ozs. of bichromate of potassa in 1 
gallon of water, add 1 pint of strong oil of vit
riol. 

(29) S. asks : Is the common arsenic of the 
drug stores the kind that can be fused with block 
tin ?  A. No, use metallic arsenic. 

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

w. Z. J.-No. l is blue clay. No. 8 is a piece of 
slate. No. Hs a variety of steatite. No. 5 is ba
salt. No. 6 is a piece of bituminous shale. No. 7 
is chalcopynte (sulphide of copper). A smaller 
specimen numbered 6 is an agate. No. 2 did not 
.lrrlve.-P. & B.-It is nodular tron pyrltes.-B. M. 
B.-No. 1 is a limestone fossn, but has been so 
badly damaged that we cannot classify it. No. 2 
Is a piece of shale.-S. S.-It is a broken quart.z 
crystal.-S. L.-It is partially reduced oxide of 
copper.-W. E. -The color on the window blind 
does not contain arsenic. It is an organic pig
ment.-C. C.-They are garnets, of considerable 
value when large and perfect. -J. A. C.-It is a 
bituminous shale, and might be used for heating 
purposes.-S. J.-The sand mll!'ht, if properly 
screened, lind a limited employment for scouring, 
grinding, and p · 'lishlng purposes, as well as in 
the manufacture of glass and glazes. 

8. G. C. asks : Is there anything which 
will re3tore drawing paper, whlcn has become 
soft from age and use so that ink runs on it, suffi
ciently to ink on a few lines at a time when neces
sary 1-0. S. says : Can you inform me what is the 
yield of oil to the bushel of peanuts, and what 
are the means of extracting the on 1-J. L. R. Jr" 
asks : Please tell me where the character $ came 
from originally. 

COJOtUNICATIONB RECEIVED. 
The Editor of the 8cIENTDrIo AMERICAN ac

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjects : 

On WeIght on and in the Earth. By E. B. W. 
On the Polarity of the Compass Needle. By D. 

Y. M. 
On a Rope Swing. By J. S. P. 
On the Monjolo. By C. J. W. 

Also inqulrles and answers from the following . A . S.-J. R.-J .  A. P.-J H . .  E .-C. C .-G. T. D.
J . M.-T . J .  B .-J .  McC .-W. B .  P.-C. H. P.-H. H 
-T .  1. H. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fall to appear 

should repeat them. If not then publ1shed, they 
may conclude that, for good reasons, the' Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inventions, assignme.nts, etc., will not be 
published here. All such questions, when initials 
only are given. are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering hrlefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who makes machines for pressing 
stove blacking P Who sells electric telegraph ap
paratus 1 Who sells propeller wheelS 1 Who 
makes cast steel bells 1 Who makes labeling 
machines 1" All such personal inquiries are 
printed, as will be observed, in the column of 
" Business and Persona!," which is specially set 
apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
any desired information can in this way be expe
ditiously obtalned. 

J tientifi t �mtri tan . 
[ O F F I C I  A L l  Hammock stand, Richardson & Fuller . . . . . . . . . . . .  180,'729 

Harvester, E. H. Gammon . . . . . . . . . . . . . . . . . . . . . . . . . .  180,759 

I N D E X  O F  I N VE NTI O N S  Harvester. H. L .  Strock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.805 
Hatblndlng, Starr & Whiting . . . . . . . . . . . . . . . . . . . . . . . 180, 954 

FOB WlIJOB Hay loader, J. L. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . .  180.900 
Heater, feed water, w. Wickersham . . . . . . . . . . . . . .  180, 81S 

Letters �atent oC the United States _ere Heater, soldering Iron, J. H. Whitling . . . . . . . . . . . .  180, 811 

Granted In the Week EndinK 

August 8, 1876. 

AND EACH BEARING THAT DATE. 
(Tho.e marked (r) are rel.sued patenta. ]  

A complete copy of any patent In the annexed U.,. 
Including both the .pecUl.catlons and drawings, will be 
furnished from this office for one dollar. In ordering . 
please .tate the number and date of tbe patent desired , 
and remit to Munn &Co . •  87 Park Row. New York city. 

Hogs. moving and COOling, P . L. Groot . . . . . . . . . . .  180,'112 
Hoof parer, O. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,781 
Horse detacher. A. M. Barker . . . . . . . . . . . . . . . . . . . . . 180, 825 
Hor.e power, R. W. Benedict . . . . . . . . . . . . . . . . . . . . . .  180. 828 
Hor.eshoe, G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 950 
Hose coupllng, W. A .  Caswell (r) . . . . . . . . . . . . . . . . . .  7.251 
Ho.e nozzle, :6.re , J. V. Reed . . . . . . . . . . . . . . . . . . . . . . .  180.790 
House. portable. West & Smalley . . . . . . . . . . . . .  , . . . .  180.975 
Hydrant, C. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,780 
Hydrant, :6.re. J . Blrklnblne . . . . . . . . . . . . . . . . . . . . . . . .  180. 880 
Jewelry. article. of, Hayward & Carpenter . . . . . . . .  180,764 
Knitting latch needle, J. Pepper . . . . . . . . . . . . . . . . . . .  180,785 
Ladder, W. Small. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,788 
Ladder. :6.reman' s, J. A. Groshon . . . . . . . . . . . . . . . . .  180,761 

Acid, making hydrated .ulphurous, w. Maynard. 180,901 Ladle, etc . , C . P. Hou.um . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 .766 
Aerometer, C; Godfrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,760 Lamp extlngul.her, M. Wagner (r) . . . . . . . . . . . . . . . .  7 2156 
Air-compressing machine. J . Sturgeon . . . . . . . . . . .  180. 958 Latch. gate . C. S. Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.751 
Animal-weaning bit, Ingersoll & FI.her . . . . . . . . . . .  180 .885 Latch, mortl.e, A. H. Leach . . . . . . . . . . . . . . . . . . . . . . . .  180. 894 
Anvll vlse, .J. Bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.884 Lath machine, E. H. Hancock . . . . . . . . . . . . . . . . . . . . . .  180, 872 
Auger, earth . C. D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . .  180.787 Leather. making, J. A. J. Shultz . . . . . . . . . . . . . . . . . .  180,947 
Auger, earth . W. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,920 Llfe·preservlng cap, McCartey & Wllbnr . . . . . . . . . .  180,908 
Bag holder, E . G. Bate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 826 Lock. combination, N.Frledman . . . . . . . . . . . . . . . . . . .  180.758 
Bal� tie , W. S. Davis (r) . . . . .  . . . . . . . . . .  . . . . . . . . . . .  7 .252 Lock. door. M. C .  Hawkins . . . . . . . . . . . . . . . . . . . . . . . . .  180.874 
Bale tie, D. C. Lowber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 897 Lock • •  eal, S .  J. Tncker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180. 965 
Bale tie lock. D. OIll'sted . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.910 Locomotive draft pipe, T. Diltenbaugh . . . . . . . . . . . .  180,853 
Bale-tylngattachment, S. D. Purdy . . . . . . . . . . ... . . . .  180.788 Loom harne ••• J. G. Week . . . . . . . . . . . . . . . . . . . . . . . . . 180. 808 
Ball and socket .upport, H. Howson . . . . . . . . . . . . . . .  180.881 Lnbrleator J . W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.925 
Bank guard protectQr, V. E. Campbell . . . . . . . . . . . .  180. 843 Map rack, G. E. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180. 898 
Barrel •• making, T. M. Healcy . . . . . . . . . . . . . . . . . . . . . 1SO, 815 Marble·poll.hlng machlne, K. J. Ensminger . . . . . 180.707 
Bed bottom, .pring. J •.. R. Newman. . . . . . . . . . . . . .. 180.909 Mat, WOOd, S. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,7'71 
Bedstead, extension, R. RIgl . . . . . . . . . . . . . . . . . . . . . . .  lSO.927 Molding :6.a.k, J . J. Lebean . . . . . . . . . . . . . . . . . . . . . . . .  lSO,721 
Bedstead, lnvalld. F. E. Sawyer . . . . . . . . . . . . . . . . . . .  180,985 Mo.qulto bar, M. J . Waldron . . . . . . . . . . . . . . . . . . . .  180.972 
Bed.tead • •  ofa, J. A. Bigger . . . . . . . . . . . . . . . . . . . . . . .  180.B29 Mo.quito bar frame, etc . • B .  Schapker . . . . . . . . . . . .  180.782 
Bendlng machlne. P. A .  Whitney . . . . . . . . . . . . . . . . .  180, 810 Motor. E . Pepple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.786 
Beveling machine. plate, Pedder & Abel . . . . . . . . . . 180, 915 Mower, lawn, R. Hnghes . . . . . . . . . . . . . . . . . . . . . . . . . . lSO, 788 
Binder, temporary, F . Gnlcheteau . . . . . . . . . . . . . . . . .  180 , 8'11 Mu.lc stands. J . E . Schonacker . . . . . . . . . . . .  1SO.'795, 180.'796 
Binder, temporary, E .  M .  Phillips . . . . . . . . . . . . . . . . . .  1SO,727 Nail plate feeder, W. H .  Rlttenhou.e . . . . . . . . . . . . 180,928 
Blt .tock, W. F. Curti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO, 850 Nnt lock, A .  J . Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,922 
Bloom •• compres.lng, W. Seller . . . . . . . . . . . . . . . . . . . .  180.798 Oleaginous .eed., crushlng, A. B. Lawther . . . . . . . 1SO. 770 
Boat coupllng,automatlc. T. D. & G. E. Hu.band 180. 888 Padlock, M. C . Hawkln .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO. 857 
Boats. etc • •  propelling, N. P. Ingall . . . . . . . . . . . . . .  180 , 843 Pall and lantern, dinner. D. T. Platt . . . . . . . . . . . . .  180. 918 
Boller, :6.ue and tubular. A .  J. Steven . . . . . . . . . . . . .  1 80,958 Paper-folding machine. R. M. Hoe . . . . . . . . . . . . . . .  180,OSO 
Boller • •  team. Galloway & Holt . . . . . . . . . . . . . . . . . . . . 180. 868 Paper pulp, making pall. from. E. Hubbard . . . . .  180, 882 
Boller, feed water heater. M. W. Hazelton . . . . . . .  180, 876 Peg :6.oat, J . & E. Popham . . . . . . . . . . . . . . . . . . . . . . . . . 180. 921 
Boot soles. channeling. S. Henshall . . . . . . . . . . . . . .  180. 714 Pen and pencil case. J . Holland . . . . . . . . . . . . . . . . . . . 1SO.715 
Boot upper, J . Mohan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 779 Pencil. adding. M . M . Smith . . . . . . . . . . . . . . . . . . . . . .  180,949 
Boot. Instep supporter, R. Arne .. . . . . . . . . . . . . . . . . . 180. 819 Photographic apparatus, J . B. David . . . . . . . . . . . . . 180,'704 · 
Boot. , forming stllteners for. W. C . Wloe . . . . . . . .  180,978 PhotographiC len., H. E. Mead . . . . . . . . . . . . . . . . . . . .  1SO,776 
Borlng machlne. P. H .  Wllm· . . . . . . . . . . . . . . . . . . . . . .  180,976 Photographic len., A .  & E. Ste'nhell . . . . . . . . . . . . . 180 ,957 
Bottle washer, W. Scherenberg . . . . . . . . . . . . . . . . . . . .  180, 987 Photographic stand, M. Striegel. . . . . . . . . . . . . . . . . . .  l80 , 806 ·  
Brick machine. Seymour & Davl .. . . . . . . . . . . . . . . . . .  180, 941 Pianoforte action, upright. Glb.on e t  al . . . . . . . . . 180, 865 
Brlck and mop handle. , S . J . Mather . . . . . .  18O,72S, 180,724 Plck eyes, formlng. Kleln et al . . . . . . . . . . . . . . . . . . . .  180. 889 
Bru.h-holdlng .topple, F. A. Reichardt . . . . . . . . . . .  180.926 Pillow • • prlng, J. Beamer . . . . . . . . . . . . . . . . . . . . . . . . . .  180, �7 
Building block. F .  Schalter . . . . . . . . . . . . . . . . . . . . . . .  180,794 Pipe connection, A. O'Nelll . . . . . . . . . . . . . . . . . . . . . . .  1SO,911 
Burner, lamp, H. A. Chapin . . . . . . . . . . . . . . . . . . . . . . . . 180,758 Pipe cO>1pllng, G. C. Morgan . . . . . . . . . . . . . . . . . . . . . .  lSO.781 
Car axle lubricator, W. fl. Wright . . . . . . . . . . . . . . . . .  180.980 PI.ton . J. c . Wood. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 979 
Car brake, S. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSO.802 Plane bench. J. Gorham . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 867 
Var coupllng. J. &addln . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 728 Planter. corn, L .  J . Corbln . . . . . . . . . . . . . . . . . . . . . . . .  180 ,70'2 
ear door. grain, R. Brydou . . . . . . . . . . . . . . . . . . . . . . . . .  1SO. 699 Planter. check row, J . B .  Conn . . . . . . . . . . . . . . . . . .  180 , 843 
Car seat. J. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.751 Plow. W. N. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO.742 
Car starter. E . Salomon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSO,792 Plow, H. Gale (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,258 
Car ventllator and dust de:6.ector, A. B. Chlld . . . .  180, 844 PlOW, reYer.lble, J. HaPl;m.ann . . . . . . . . . . . . . . . . . . . . 180,'118 
Car wheel. W. McConway . . . . . . . . . . . . . . . . . . . . . . . . . .  180,725 Plows, furrow gage for. Nourse & Howe . . . . . . . . .  180 .726 
Car, engine frame, W. D. Scott·Moncrlelt . . . . . . . .  180. 906 Pocketbook fastening. E. Schnopp . . . . . . . . . . . . . . . .  180.988 
Cartridge. H. C. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 840 Potato masher. A .  Hulter . . . . . . . . . . . . . . . . . . . . . . . . 180.76� 
Cartridge, dial feed . G. E. Bradley . . . . . . . . . . . . . . . .  180,746 Pre.s. cotton, L. Lewls . . . . . .  � . . . . . . . . . . . . . . . . . . . . . .  180. 896 
Ca.tlng. mold and core for, H. and F . Tank . . . . . .  lRO, 807 Pres •• cotton and bay. Z. fil. Freeman . . . . . . . . . . . . 180, 861 
Cattle, food for, J. Spratt . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO,1Ie8 PrInting. autographic. T. A. Edison . . . . . . . . . . . . . .  180, 857 
Chain , drive, E. M .  Morgan . . . . . . . . . . . . . . . . . . . . . . . .  180, 907 Printing pres. cutting cylinder, S. D. Tucker . . . .  180,986 
Chain swivel clamp, V. Draper . . . . . . . . . . . . . . . . . . . . . 180.855 Propeller •• raising and lowering . B. Mitchell . . . .  1SO.778 
Chandelier, drop light. Thackara· & Plal •• e . . . . . . .  1PO.961 Pump. W. S. & E. BlUnt. Jr . . . . . . . . . . . . . . . . . . . . . . .  If 0, 831 
Cheese cutter, H. S. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  180,888 Pump. Mayer & Wirtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 7'74 
Cbnrn dasher. M . L . Traver . . . . . . . . . . . . . . . . . . . . . . . .  180,968 Pump.  ship' •• Eells & Loud . . . . . . . . . . . . . . . . . . . . . . . .  180. 757 
Churn power, S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 787 Pump. steam. Cope et al . . . . . . . . . . . . . . . . . • . . . . . 180,701 
Clay retorts, carriage for. W. D. ClIlt . . . . . . . . . . . . .  180. 845 Punching machine, feed, L .  Prahar . . . . . . . . . . . . . . . 1 80. 924 
Clock lock work, Marcy & Kls •. \m . . . . . . . . . . . . . . . .  180, 899 Qulltlng frame. F . McKenna • . . . • . . . . . . . . . . . . . . . . . .  180. 905 
Cloth-:6.nlshtng machlne, C . S. Davis . . . . . . . . . . . . . . .  180. 705 Radiator, Cnrtls & Thomp.on . . . . . . . . . . . . . . . . . . . . . .  180. 755 
Clothe. stick. D .  B. Pond . . . . . . . . . . . . . . . . . . . . . . . . . .  180,919 Radiator, .team, J. K. Abbott . . . . . . . . . . . . . . . . . . . .  180, '7G8 
Coal, mining. P. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 ,799 Radiator. steam. Crane & Abbott . . . . . . . . . . . . . . . . . .  180, 816 
Coal sereen, P. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 948 Railway rail jOint, Waddell & Finger . . . . . . . . . . . . . .  180,969 
Collar, sample card etc . . A. Hellenberg . . . . . . . . . . .  lSO. 879 Railway switch. J. C .  Middleton . . . . . . . . . . . . . . . . . .  180,777 
Corn drill, D. R. Groves . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 , 870 Railway SWitch , F. C .  Weir . . . . . . . . . . . . . . . . . . . . . . . 180. 974 
Corpse cooler, V . A. Bretz . . . . . . . . . .  · . . . . . . . . . . . . . . .  180. 885 Rallway tr8ek broom. M. C. I.aacs . . . . . . . . . . . . . . . .  180. '117 
Corset spring, T. M. Hass . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 783 Rivets, M . Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180. 747. lSO.743 
Cotton duck. etc . •  preservlug. W. Lewl . . . . . . . . . . 1SO.722 Rolling sucker rod joints , L. Roger . . . . . . . . . . . . . . .  lSO,980 
Cotton gln .aw. C. F. Scattergood . . . . . . . . . . . . . . . . . 180,798 Safe. provl.lon. G. McIntyre . . . . . . . . . . . . . . . . . . . . . .  180, 904 
Cracker machine , G. W.  Baker . . . . . . . . . . . . . . . . . . . .  180,697 Salt, making solar. T .  R. 'l'lmby . . . . . . . . . . . . . . . . . . .  180, 962 
Cracker machine . R. Darling . . . . . . . . . . . . . . . . . . . . . . .  1SO. 851 sa.h fa.tener, J .  S. Heacock . . . . . . . . . . . . . . . . . . . . .  180 .877 
Cradle, rocker and track etC . , D. Rupp . . . . . . . . . . . .  180,988 Sa.h fa.tener, F .  J .  Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 716 
Currycomb, C . B. Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,749 Sa.h fa.tener; T. Thorn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,959 
Cutlery, handle for table, A. Gottschalk . . . . . . . . . .  180.711 Saw .et, C. Heinen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 878 
Door • •  opera,lng .lIdlnll', W. F. Dlllaby . . . . . . . . . . . 180. 'i06 Sawing machine, A. McCreight . . . . . . . . . . . . . . .  " . . . 180.!J02 
Door. water fender; E. L. Valentine . . . . . . . . . . . . . 180 967 Scarf pin, A. Komp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 890 
Draft regulator, etc . •  D. Allard . . . . . . . . . . . . . . . . . . . .  180.696 Scholar's companlon, J. S. Smith . . . . . . . . . . . . . . . . .  180,SOl 
Drill chuck. rock, Roe & Tallman . . . . . . . . . . . . . . . . . . J 80,780 SchOOl furniture. Bah.e & Haendel . . . . . . . . . . . . . . . 180 , 824 
Du.ter, wool. E. C . Patter.on. . . . . . . . . . . . . . . . . . . .  180. 91S Screw-threading device , Green & Thomson . . . . . .  180 .869 
Ear ring. L. P. Jeanne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 887 Seed drill fertlUzer dl.trlbuter, L .W.  Shepard . . .  180,945 
Earth-boring machine, S. R. Owen . . . . . . . . . . . . . . . .  180.912 Separator. cranberry. E. Buzby . . . . . . . . . . . . . . . . . . 180, 888 
Eaves trough banger. Abbott et al . . . . . . . . . . . . . . . . . 180. 817 Separator. grain, J. M. William .. . . . . . . . . . . . . . . . . .  180, 783 
Egg box, A. H. Bryant (r) . . . . . . . . . . . . . . . . . . . . . . . . . . 7,257 Sewer excavator. D .  Keating . . . . . . . . . . . . . . . . . . . . . .  180.718 
Elevator bucket, G . Whittaker. . . .  . .  . . . . . . . . . . . 180. 809 Sewer gas trap, J. M. Falk . . . . . . . . . . . . . . . . . . . . . . . . .  180,859 
Elevator, rotary water, J. C . Garretson et al . . . .  180.864 Sewing book •• H. R. Heyl . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80.765 
Engine stuffing box. C. T. Sleeper . . . . . . . . . . . . . . . . . 180 .948 Sewing machine, button-hole, E. S . Spaulding . . . 180, 952 
Envelope. Magruder & Wal.h . . . . . . . . . . . . . . . . . . . . . . 180. 778 Sheet metal elbow. A .  Syverson . . . . . . . . . . . . . . . . . . .  180. 786 
Eyeglas.; H • .  Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,708 Ship ' .  rigging leader. J .  Sampson . . . . . . . . . . . . . . . . .  1EO.9S4 
Faucet, S. Krau.haar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 891 ·Sboe. J .  E. Beasley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISO. 741 
Faucet, J . O . Waddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,968 Silk., etc . ,  bOlllng and dyeing. L. Leigh . . . . . . . . . 180 , 895 
Feather renovator. W. R. Laughead . . . . . . . . . . . . . .  180.89!I SilVer ore , treating. F. Dlbben . . . . . . . . . . . . . . . . . . . . .  180.758 
Feed cutter and grinder, H. G. Fritz . . . . . . . . . . . . . . .  1SO. 8611 Skirt protector, G. Schwab . . . . . . . . . . . . . . . . . . . . . . . . .  180, 9S9 
Fifth wheel , E. J . Lucey . . . . . . . . . . . . . . . . . . . . . . . . .  1SO.772 Soldering Iron heater. J .  H. Wh\t.lIng . . . . . . . . . . . .  180, 811 
FlIter, K . K. Crult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 . 8 18 Spirometer. W. H. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180. 842 
Fire arm. breecb-loadlng, A. Spellerberg . . . . . . . . . 180. 803 Steam, conden.lng, W. Walker . . . . . . . . . . . . . . . . . . .  180,973 
Fire extlngul.hers, A .  A. Murphy . . . . . . . . . .  l80.782. 189.788 Stltchmachln�. lmltatlon. E. Brown . . . . . . . . . . . . .  1SO, 836 
Fireproof building, M. A. Burnham . . . . . . . . . . . . . . .  180,752 Stone-sawlng machlne, J . Pepler . . . . . . . . . . . . . . . . .  180. 916 
Fork. fodder. W. M. Scotten . . . . . . . . . . . . . . . . . . .  � . . . 180,940 Stove, coal 011. N. H. Sherburne . . . . . . . . . . . . . . . . . .  180,946 
Furnace for blank., J. W. Bonta . . . . . . . . . . . . . . . . . . .  lSO,698 Stove pipe thimble and regl.ter. C. Pettit . . . . . . . .  180. 91� 
Furnace •• • team, D. N. Melvin (r) . . . . . . . . . .  7.258 , 7 ,259 Suspenders , F. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 981 
Furnace, hot air. O. N. Hart I r) . . . . . . . . . . . . . . . . . .  , . 7 ,254 Suspender., button strap for. J. B . Sharp . . . . . . . .  180.942 
Furnace, laundry, G. W. Robert.on . . . . . . . . . . . . . . . 180.191 Table . chair. and walking stool , W. C . McGill . . .  180. 7'75 
. Fnrnace , roasting ore . H. H. Eames . . . . . .  : . . . . . . . .  180.856 Table. lronlug. N. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO. 908 
Furnaces. etc . , lining puddling, M.E .P .Audouln 180 . 822 Table leaf support, J. D. Alvord . . . . . . . . . . . . . . . . . . .  180.740 
Gas. generating, 1. N .  Stanley . . . . . . . . . . . . . . . . . . . : . 180,955 Telegraph. duplex. T. A. Edl.on . . . . . . . . . . . . . . . . . .  180.858 
Ga. ·generator. carbonic aeld. O. Zwletu.ch . . . . .  lSO,982 Telegraph key, J .  O. Byrn . . . . . . . . . . . . . . . . . . . . . . . . . .  180,839 
Gas globe with prl.m. , F .  S. Shirley . . . . . . . . . . . . . . 180,BOO Telegraph, printing, J . H. Bunnell . . . . . . . . . . . . . . . .  180,700 
Gas lighting. electric. A. L . Bogart . . . . . 180,882, 180. 883 Tobacco machine, J. F. Quesada . . . . .. . . . . . . . . . . . . .  180.789 
Gas trap, .ewer, J. M. Falk . . . . . . . . . . . . . . . . . . . . . . . .  180. 859 Tobacco • •  temmlng and cutting. J. P .  Smother • .  180,951 
Gate, farm, D. C. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,R23 Tool. to be ground. applying. Walker et a!. . . . . . .  180 .P71 
Gate. farm, W. W. Gift . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISO. 866 Toy target, C .  Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 929 
Glass furnace. W. Pountney . . . . . . . . . . . . . . . . . . . . . . . .  1SO,928 Trace fa.tenlng, L. Hart.on . .. . . . . . .  . .  . . . . .. . . . .  180.762 
Gla.sware, making, L. Wagner . . . . . . . . . . . . . . . . . . . .  180.870 Trap. animal, D. & T. Davis . . . . . . . . . . . . . . . . . . . . . . .  180, 852 
Grain drill. J. D. Jone. (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  7,25/l Trap, animal • •  J. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  180 ,977 
Graln .grlt • • making. F. Schumacher . . . . . . . . . . . . . .  180,797 Trap , mole. E . . T. Tran.ou . . . . . . . . . . . . . . . . . . . . . . . . . 180. 964 
Graln. machlne for drylng; A .  W. Roper . . . . . . . . . .  1SO,9S1 , Tray. child' ., J. W. 8tltcher. :.; . . . . . . . . . . . . . . . . . . . .  180. 804 
Grave cover, G. W .  Arnold . . . . . . .. . . . . . . . . . . . . . . . . . .  180.821 Treadle. M .  A. Benjamin . . . . . . . . . . . . . . . . .. . . . . . . . . . . 180.748 
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Turnstile, electric register. R. J . Sheehy . . . . . . . . .  1SO,944 
Umbrella. G. B . Kirkham . . . . . . . . . . . . . . . . . . . . . . . . . .  180.719 
t;'mbrella runner, H. S .  Frost . . . . . . . . . . . . . . . . . . . . . .  180 .710 
Umbrella support, A. H. Adam . . . . . . . . . . . . . . . . . . . . 1SO . 818 
Umbrella., ferrule for. H; S. Fro.t . . . . . . . . . . . . . . . . 180, 709 
Universal jOiner, E .• E. C .• & E. W. Strange . . . .  180,735 
Valve, .afety. C. H. Thomp.on . . . . . . . . . . . . . . . . . . . .  lSO,960 
Vehicle running gear, M. T . Jackson . . . . . . . . . . . . .  180, 886 
Vehicle .pring. C .  B. Koon . . . . . . . . . . . . . . . . . . . . . . . . lSO ,720 
Vehicle., brake for light, Appel & Rothenberger 180, 820 
Ventilating buildings . M. A. Burnham . . . . . . . . . . . .  180. 841 
Ventllatlng bulldlng., F. Greaves . . . . . . . . . . . . . . . . .  180, 868 
Wagon for delivering coal, A. I.ke . . . . . . . . . . . . . . . .  180,769 
Wagon spring attachment, R. & J . Doty . . . . . . . . .  180, 854 
Wash bench , H. C . & F. L. Paine . . . . . . . . . . . . . . . . .  180 ,784 
Wa.h bench . P . E. Rude! . .  . . . . . . . . . . . . . . . . . . . . . . . .  180. 932 
Wash bench and Ironing table ,  W. J .  Lake . . . . . . .  180. 892 
Wash stand, W. H. Zlnn. . . .  . . . . . . . .  180 .8 14 
Washing and wringing machine, T .  H .  Patee . . . .  180.914 
Washing machine, G. Brook .. . . . . . . . . . . . . . . . . . . . . .  180. 750 
Washing machine , J. M. Curtice . . . . . . . . . . . . . . . . . .  180. 849 
Wa.hlng machine. A. D. & A. N. Ferris . . . . . . . . . .  180 , 860 
Wa.blng machine. boiler. G. A. Starkweather . . . 180, 784 
Watches. etc . •  stem winding, H. Abbott . . . . . . . . .  180. 789 
Well. , packing and steaming 011 , M. Harold . . . . .  180 ,878 
Wheel tire , G .  Cornwall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 847 
Whip .ocket. J . J . Schairer . . . . . . . . . . . . . . . . . . . . . . . .  180, 936 
Wlndmlll. H. W. Bolender . . . . . . . . . . . . . . . . . . . . . . . . .  180,744 
Wire-bending machine. E. I. Braddock . . . . . . . . . . 180. 745 
Wringer, R. C . Browning . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO.887 
Yoke , neck. C. F. Whipple . . . . . . . . . . . . . . . . . . . . . . . .  lSO .b12 

DESIGNS PATENTED. 
9 ,433.-TYPE .-J . M. Conner. New York city. 
9 ,434.-BRAOELETS.-I. Rice, New York city. 
9,4S5 .-AsH BOXRS.-A .  Schmitt, Wllllamsburg. N. Y .  
9, 436.-FINGER RING.-A.  V. Moore. Hacken.ack. N . •  J .  

[A copy o f  any one of the above patent. may b e  had by 
remitting one dollar to MUNN & Co . ,  57 Park Row. New 
York city. 

SCHEDULE OF PATENT DEB. 
011 each Caveat. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  '10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '211 
On :6.lIng each application for a Patent (17 yeara) • . . . .  8111 
On I •• uing each Original Patent. . . . . . . . . . . . . . . . .  • • . • . .  $20 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . .  '10 
On appeal to Comml •• loner of Patents . . . . . . . . . . . . . . . .  '20 
On application for Rel •• ue • • . • • • • • • • . . • • • • . . . • • • • • • . . . . .  830 
On :6.lIng .. Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10 
On an application for Deslgn 8� year.) . . . . . . . . . . . . . .  810 
On application for Deslgu (7 year.) • • • • • • • • • . . • . . . . . . • .  18111 
On application for De.lgn (14 year.) . . . . . . . . . . . . . . . . . . . '30 

THE VALmITY OF PATENTB. 
We recommend to every person who is 

about to purchase a patent, or about to com
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the condi
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
·as to cover all the inventor was entitled to when 
his patent was issued ; and it is still more essen
tial that he be informed whether It is an infringe
ment on some other existing patent. Parties desir
ing to have such searches made can have them done 
through the Scientific Aln6l'iQllIl Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
Infprmation, address MUNN & CO., 

87 PARK Row, New York. 

J nOlide pqe. each lil8ertion - - - .,11 cents a Ilne. 
Back pqe. each Insertion - - - '1.00 a line. 

1!Jngravlng. may Aead adverti.ement. at tAe ,ame ra� 

per line, IrJI meaBurement, a8 'Ae letter pres.. Adver· 

ltBementB mUB! be rece,ved at publlcalton ojJ/ClJ a. early 

a8 Friday morning to ap1Jear .n nszt 188ue 

$200 a month. Outtlt wort.h $1 free to agent • .  
EXCRLSIOB M ' F ' G  Vo. ,  151 Mlch .Av . , Ch!cago .  

J OHN WILEY & SONS, 
15 ABtor Place, NEW YORK. 

Publish Prof. S. E. Warren's Series of Prepara-W::k
S
�ollege, and Polytechnic School Text 

Free-hand Geometrical Drawing and Lettering. 
Ele.mentary Plane Pt·oblems. 
Drafting Instrum'ts, Material,., and Operations. 
Elementary Proiection or Plan and Elevation 

Drawing, with Shadows & Isometric Drawing. 
Elementary Perspective of Form8 and Shadows. 
DJ��::

,
il�

a
��r..':'rg};,.

a
�
t
�g:,�lete Solntlons, Large 

Shades and Shadows. Conclsely eomprehen.lve. 
Linear PerspeCtive. General and Practical Proolems . 
Machine Construction and Drnwing. Gearing. &c . 
Stereotom y :  Problems in Stone Cntting. 

For full DeAcriptlve Catalogue and Circular • •  Terms .  
&c. , addre • •  a. above . Also for sale by all leading Book
seUers . 

c=t:dgu:�t��e:t1:.?¥��t %"o�k�oa���:cll�:fW'J�k� 
sent gratiS on application . 

rR I CT I ON C L UT CH E S e,-;v 

���.! A N O  E LEVAT O RS . 
VO LN EY W .  M A S O N  & C O . P R OV. R. I 
At Centennial Exhibition, Machinery Hall, D. 9, 66. 

AI.o at entrance to Pump Annex. 

EDSON 'S  RECORDING GAUGE 
FOR STE AM OR WATER. 

The Inventors of this combined " Pressure Gauge! ' and 
;;9f��r�v�:'t8��� !l��� ::�:n::�:��:�alder����fe�t 
Ing a reliable and accurate In.trument for measuring 
either airel steam. or water, when subjected to pre •• ure . 
::a�t!or u:gg1x:,.��·��88��:e�r t�:8u�:n.l!tc�a��r

8
�rJt�� 

manu1a.cturer or steam user can afford to be without 
tliem. Circulars sent on application to 

M. B .  EDSON, 91 Liberty St . •  New York . 

© 1876 SCIENTIFIC AMERICAN, INC.
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ROSE'S COMPLETE PRACTICAL MACHIN

IST, 130 Illustrations, 876 pages, 12mo , beautifully 
printed . Price $2.�O by mail, free ofpo8tage. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, 810 Walnut St. , 

PHILADELPHIA.. 

48 GOLD STREET, NEW YORK. 

G. B. DAVIDS' PATENT 
FOR GRINDING BONES, 

Ores, Animal Matter, Peruvian 
Guano , South Carolina Phos
phate, Cracklings, Super Phos-
���fG�' cfa��

I
'01�

u
:r:e B�i�i�� 

Tiles, &c. Write for Pamphlet 
with recommendations 

FLYNN & EMRICH, 
Baltimore, Md. 

DISINTEGRATING lUII,I .. 
lYI A C U J' N E B Y  

OF EVERY DESCRIPTION 
COLD ROLLED SHAFTING, HANGEHS ' PULLEYS 

COUPLINGS"BELTING> TANITE EMERY WHEELS 
AND GRIND�'RS, IN S'l·OCK . 

GEORGE PLACE, 
121 Chambers & 103 Reade Sts . , New York CIt.y. 

ROSE'S COMPLETE PRACTICAL MACHIN
_ 1ST, 100 illustrations, 876 pages, 12mo, beautifully 

printed. Price $2.�O by mall ,free of postage . 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, 810 Walnut St , 
PHILADELPHL\. 

H OW TO BUILD CHEAP BOATS. By Pad
dlefast . ·  A series of articles showing how any 

person may bulld a boat, with economy. Each artic1e Is 
�f;eOcrrl���iCSi��n�I�:;.

nl� .
and diagrams,  with minute 

No . 1. The Three·Dollar 8c01n.-Dlrectlons for con· 
struction, with 7 !lIustratlons. Contained In SCIENTI· 
FIC AMERICAN SUPPLEMENT, No. 25. Price 10 cts . 

No . 2 . The Five-Dollar Rowing Skij[."-Wltn full di
rections for construction. 18 111ustrati0J18. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 26. 

No . 3 . .A Fourteen·Doliar Sailing SkiJ)'.-With 14 ll
lustrstion . Full directions for construction of boat, 
��mf�i'I'F\'I8'A�����A'&'�bp���M�'fiT,1f�.

t
��'J:.�I�� 

10 cents. 
NO . 4  . .A Twelve·Dollar Row Boat.-14 Illustrations . 

tl�':t�
t
�:f:h�?

e s'h��!���
t
��tg�d

a
of�:���y�:��;g ��:�: 

how to bend and arrange the ribs, dimensions of all the 
�artet and oirectioDs for construction in full . Contained 
n lWl*:ilIi':; n!:,r�e�i�t�u������N�:r:,r h�3;'�ihi' 
Office and of all News Dealers . 

I:> OSE'S COMPLETP PRACTICAL MACHIN� 1ST, 130 lllustrations, <116 pages, 12mo, beautifully 
printed . Price $2.�O by mail,free ofpo8tage . 

HENRY CAREY BAIRD & CO., 
Industrial PubUshers, MiO Walnut St , 

PHILADELPHIA. 
THREE THINGS IN ONE 

-:0 :
VENTILATION of a Fire Place ; 

RADIATION of a Stove ; 
CIRCULATION of a Furnace . 

Pure Air ami an Even Tempe
rature tln"ougbout a Room. 

" 1'HR CBNTENNIAl,," Annpx Malo 
Bulld!ng. 

THF; OPEN STOVE VEN TILA
TING COMPANY, 107 Fulton St . ,  
New York . 

Cotton Seed Huller. 
h
e
n���,�,t::le�!�,

i
���7�b�f��

c
�:����.���'88
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Plantations. Used by every Mil! In New Orleans and oth
t>rs Grinds Bnd cracks corn and peas . Plant.ation Power 
HuUer, $175 ; Hand ],lachine, $75. 120Cent.er St . ;  N.Y. 

FOR SALE-Patent right o f  expanding Drill. 

Addr��f�:'ih\'F'Far 2��"JO��¥d 
i
rl't .  ���� W:gPJ�.r, �fa��: 

FOR SALE-To c:ose the estate of Thomas M. 
Pelham, deceased-The valuable patent, Pelham's 

Patent Safety Hod Elevator, now in seventh year suc
cessful operation, with goodwill of the present large 
business . Ten Steam Engines, eleven Horse Motions, 
�;Ievators , etcj.A.\lk'l�lftHoE'¥i�}�j.

i
1J;:,��t�.:'t�1i;' 16 Wall St. , Room 18, New York. 

Steel Oastings, 
From )i to 10,000 Ibs . weight. An Invaluable substitute 
for expensive forgings, or for malleable iron castings re-
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. LINA S'J'REET, PHII,ADEI,PHIA, PA. 

WANTED-Circulars and Catalogues, Price 
Lists of Articles suitable for the Swedish Market. 

Address W .  B. NIELSEN, Engineer, Malmo, Sweden. 

V ........ 'BGAB HOW MADE IN .& •••• Q . 1 0 HOURS from 
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UNITED STATES PATENT ASSOCIATION. A meeting of this Society will be held at the Hall of 

il'h':'�3�:,
I
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The specla? questions for consideration at this time 
will be the improvement of our own system, and the 
formation of an lnternational association having refer
ence to a greater. uniformity among the systems of the 
world. 

Inventors, Owners of Patents, Manufaeturers of Pat· 
euted Articles, and all who are interested in the subject, 
are invited to be present and to co-operate in this move
ment . 

Visitors from abroad are sRecialllf. Invited to take part 
in 

d�l.Wfli:"s
e
����;ANSB��Y � s�cre�a���.

Y, President. 

HOW TO MAKE SPIRAL SPRINGS. By . Joshua Rose. With three engravings of the tools, 
which are easily made, and complete gractical directions 
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lIlENT No. 20. To be had at this office and at all News 
Stores throughout the country. 

j',itutifi , !tntti tau .  
N. F. BURNHAM'S 

18"4 TURBINE 

Water W h e el  
Has D I S  PL A C E  D hundreds of other 
Turbines, but HAS NEVER BEEN IT 
SELF DISPLACED. Pamphlet Free. 

N.  F .  Burnham, York, Pa .  

ROSE'S COMPLETE PRACTI CAL MACHIN 
1ST, 130 Illustrations, 876 pages, 12mo , beautifully 

printed. Price $2.�(j by mail. free of p08tage. 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, 810 Walnut St. , 
PHILADELPHIA. 

W �'?f-:�t��:s, 
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street, New York. 

Reverse Motion 
Paneling, Variety 
Mouldl:ag and 

Dovetailing 

�!t�:a�!� �1 
any d e s i g n  or 
style of mould in 
the solld wood 
w i t  h neatness 
and dispatch. Is 

a Ilrst class 
���

p
�
r Ii ���� 

M o u l d e r  

��R ��I I I� l r l l l l l l ' I I I I ' l l ll l  
MANUFACTURER OF FIR!lT CLASS TAPS AND 

DIES, Pawtucket, R. 1 .  

ROSE'S COMPLETE PRACTICAL MACHIN. 1ST, 130 illustrations, 376 pages, 12mo, beautifully 
printed. Price $�.�O by mail, free ofpo8tage . 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, 810 Walnut St" 

PHILADELPHIA. 
=========================== "' E  E N � M E L i n  F I N E  J ET B LACK  every var ,etY D f tu r n e d.  WOOd WD" k p " .  ts of h\ a ch , n e l'y, cast lngs j bn w a re a n d  other metll i  
" 0 ,  k EN�MELED J EHOOOS , . n  wood  a r meta l , m o d. t o  o " d e r  
A M E R I C A N  E N Jl: M E' l C D . 1 1  WARREN S T P R O V I O E' N C E .  R .  I .  

WATER SUPPLY FOR TOWNS AND VIL
LAGES. By Clarence Delalleld ,  C .E .  A concise 

and valuable Report, showing the Cost and Merits of the 
���l��!n�
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N ames and Dllty Reatized, Facts and Figures to enable 
Town Committees to judge for themselves as to the aya· 
tern best suited for . their wants-The Best Sources of 
Water SUj!ply-Water.Bearing Rocks-Artesian Wells, 
thefr feaSIbility. excellence , and cost of boring-Impor· 
tance of Pure Water-How Surface Water Is Rendered 
Impure-Cost of Water Pipes, from 2 to 12 Inches diame
ter, for Towns , including laylng1 all labor, materials, 
,stes ,  jOints, etc .--:-Estimat.es or Income and Water 
C��'f�i��� fn

u
�gi[E�¥N� f�

i
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No. 27. To be had at this Office and of all News Dealers. 

1 - '" 
i ,) 

WANTED Men t o  travel and .ell good. to 
dealers. No peddling. S!lO a 

mOlltb. hotei and traveltng fxpelli�e. �ald. MONITOa M .... ,NUF..lCTCRING Co . Vlnclnnatl,Obio. 

NOR WICH Unfverslty Sclent!llc and MllItary School , 
Northlleld, Vt. Address Prof. CHARLES DOLE. 

OTIS' SAFETY l!0ISTING 

Machmery. 
No. 348 BROADWAf.TJ�wB.f<A�I·. 

& C
O. 

F I LiE-R ED , L U B R I CAT ING OIL PUR E NAT U R  A I. A N D  UNA D U L  TE R A  T E D  
I S E N D  <$ 8°,? ,-OR B B L  OF 47 G A L S  

J A S  M B I N G H A M  
_ _ _ __ O I L_C U ','. P-",-

ROSE'S COMPLETE PRACTICAL MACHIN 
1ST, 130 Illu.trations, 376 pages, 12mo, beautifully 

printed. Price $2.�O by mail. free ofpo8tage . 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, 810 Walnut St . ,  
PUILADELP]IIA. 

BRADFORD MILL  CO. SuccealOI'l to Jail. Bradford � Co. 
MANUFACTURERS OF 

French Buhr Millstones, 
Portable Corn & Flour M ill., 

S m ut Machines, etc. 
Also, dealert i n  Bolting Cloth. ant 

General lUll FurnbJhing. 

Ofllce &' FactolT,158 W. 2d 8t. 
CINCI N N A'I'I, O. 

.R.Stewart,Prt,. W.R.D unlo.p.Su. 

SPARE THE CROTON & SAVE THE COST. SENT ON APPLICATION. 

Drl·ven or Tube Wells IRON BRIDGE BUILDING-A complete de-WANTED-1'0 ],!anufacture Bome Patented scrlptlon, with dimensions, working drawings, and 
Article, either wood or metal , of acknowledged furnished to large consumers of Croton and Ridgewood prespectives of Girard Avenue Bridge, Pb!1adelphia, Pa . 

merit, on royalty-when exclusive right for the north- Water. WM. D . ANDREWS & BRO. , 414 Water St. ,N .Y. With foundations of piers. Ten engravings. PrIce 30 
west can be had . Address R.M.P. ,Rockford, lll . ,Box862. Who control the patentforGreen 'sAmericanDriven Well .  cents . Contained in �os . I, 2, and 4 of SCIENTIFIC 
============================================ t-:J�r�ii'i:-�ffi��,
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NEW METHOD OF ENGR AVIN G. 

�50 °O SCREW-CUTTING F O O T I, A T H E t'I-.w • Foot Dr!ll Presses. �end for (�ircular to . H. J, . SHEPARD, (,Jnclnnat!, O .  
.-�-.. -.-...,.-.. --. --------.-, lRONc rW-lNb�Nt�H���S

M4f��Wt.�lsrer. Mass. 

BIG PAY to sel) our NrrBBER PRINTING bTAMPS. 
Termsfree. TAYLOR & Co ,Cleveland ,O .  
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flons. Re-opens S�t. l.th. For the Annual Rel'ister,con· 
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ROSE'S COMPLETE PRACTICAL MACHIN
IST, 130 illustrations , 876 pages, 12mo, beautifully 

printed . Price $2.�O by mail ,free ofpo8tage . 
HENRY CAREY BAIRD & CO., 

Industrial Publlshers, 810 Walnut St. , 
PHILADELPHIA. 

S GUITERMAN, Export and Commission Mer
l.. • chant. 2 Fountain Court, Aldermanbury, London. 
NewYorkOffiQjl, 6U1terman llros .• 454 lIroadway. Best 
of attentIOn to 1ntroduce Merchandise. Patents, etc . ,  
in  any part 01 1:i:urope . 

Pond's Tools. 
ENGINE LATHES, PLANERS, DRILLS, &Co 
L�'b\'h�

o
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a
�'gm:�,Io�i�e�'��:':;' Successor to 

MACHINERY OF IMPROVED STYLES FOR 
making SHINGLES, HEADING and STAVES ; 

also GUAGE LATHES for TURNING HANDLES. Sole 
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Pat. S�I��M:'l, �b���.M��if.��';: 
BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. 

Full Account of its Removal , Met,hod and Cost. Bi 
Col. R. S. Wllliamson. With 25 111ustratlons, dlaf,rams,' 
�!ce fo';:�rs
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SUPPLEMENT, No. 24. To be had at this Olllce and ot 
all News Dealers. 

$12 a day at hom�. Agents wanted . Ontllt and 
terms free. TRUE & Co. ,  Augusta, Maine. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving 

Machines. Daniel ' S Planers, Richardson's Patent 1m· 
���'i.'1a��r.i'e�,
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rally. Manu�ti'K��&v, RTJGG & RICHARDSON, 
26 SaU.bnry Street, Worcester, Mass. 

(ShOD former1v occuDief\ by R. BAI,L & CO.) 

THE UNION IRON MILLS, PittSDurgh, Pa.
The attention of Engineers and Architects is cal1ed 

��?e':D!1fJ'�ti1';,� 1h�()��:P�ri':d
B
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and lianges, which have proved so objectionable In the old 
mode of manufacturing ,are entirely avoided. We are pre
pared to furnish all sizes at terms as favorable a8 can be 
g���it� tl:�th���':i c��

r
u�I�'in��ri�II\��Nt"&�rt::g,"�:� 

ROSE'S COMPLETE PRACTICAL MACHIN.. 1ST, 130 !llu.trat!ons, 876 pages, 12mo. beaut!ful1y 
prInted . Price $2.�O by rnail,free Of p08tage . 

HENR Y CAREY BAIRD & CO., 
Industrial PubUshers, 810 Walnut St . ,  

PHILADELPHIA. ------
T HE CENTENNIAL INTERNATIONAL EX

HIBITION OF 1876.-The fnll History and Progress 
of the Exhibition. map. of the grounds. engravings of 
the buildings, news and accounts of all the most notable 
gt;{�
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pies to cts . To be had at this omce ,and of all news agents. 
All the back numbers , from the commencement on Jan
uary 1, 1876, c·an be had . Those who desire to possess a 
com\1?ete and splendid Illustrated Record of the Centen-
g::k l�,;�¥.�
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d have the SCIENTIFIC AMER!· 

$-- 8 YOUNG AMERICA SCROLL SAW beats tbe 
world . J .],I .BEUGLER, ],I'f'r, Wllliamsport, Pa. 

� , .......... . 'PU 
free. S'lINBON & Co. ,  Portland, Me. 

®'. 
a T .Alb '  4.>P.. to $20 per day at home. Samples wortb t1  

. .  =:£2'�. 
Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
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ENGINEERS aud Engine Owners shonld 
al1 understand the ALLEN Gov

ERNOE. Illustrated clrcular senttree. S .B .ALLEN,Boston 

M!d�!I!�£, ! T!!�t�!!�!�l1 Saws and General Wood· Working Machinery. JOHNB. SCHENCK'S SONS ! Matteawan, N. Y. Send for CatalolNe. 1. 118 Libertv St. ,  N. Y. city . 

The fact that thiS shafting 1l8s 75 per cent greater strength, a. finer finish, and is truer to gage, than any other in use,renders It undonbtedly the mo'st economical. We are also the sole manufacturers of. the CELEBRATED COLLINS' PAT. COUPLING, and furnish Pulleys, Hangers, etc . ,  of the most approved styles. Price Ust mailed on appllcation to JONES '" LAUGHLINS, T
i���"6�n:rgt���t:n-gh�;:��HI'. 

Pittsburgh, Pa. 

IITStocks of this shafting in store and for sale by FULLER DANA &. FITZ Boston, Mass . 
GEO. PLACE & CO�� 121 Chambers St. , N. Y. 
l'lER(jE & WHALING Milwaukee, Wi •• 

E A G L E  F O O T  L A T H E S ,  

C 
With SCroll and Circnlar Saw Attach-
'G:¢�e �!��e���e&y

o
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Neatest designs, superior Ilnlsh. Low 
Price". Our new Catalogue describes 

�t';� ���1g�?ok���e:��7t:or theAm-
WM. L. CHASE & CO. 

95 &; 97 Liberty St. New York. 

R OSE'S COMPLETE PRACTICAL MACHIN-
1ST, 130 !\lustrat.ions, 876 pages, 12mo, beautifully 

printed. Price $�.�O by mail. free ofpo8tage. 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, 810 Walnut St. , 
PHILADELPHIA . 

STEAM ENGINES FOR SALE. 
I oller the fol1owing very superior Todd & Rallerty En

Rines for sale at greatly reduced prices : One 18xS6, one 
I4xlR (sawmill) , one 12x14, one llx24, one 10x24, one 9x�, 
one 7x16, one 5xlO on legs, one 8x12, portable one 8x16, 
��;;��s �fi:�
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eclllcation. and estimates for all kinds ot rope lind bag-

g i�.fr���
inery. Send for de.'J�Pd�ViO'lH')�larand price. 
10 Barclay St. , New York, or PateTson, N. J .  

CEN'fENNIAL MILLS. 
Harrison's Standard Flouring 

and Grinding Mills 
Excel all others in Machinery Hall In the quantity anr� 
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f :�� 'Darket. 
Millers and others are Invited to examine their pocu· 

lIarlt!es. Call on or address 
EDWARD HARRISON, 

Post ;;�. Sec . E, No. 8 , ],Iacpfnery Hall , Phlladelphia,Pa. 

l h e  H 0 A 0 L E Y 
P O R T A B L E  S T E A M E N G I N E .  

W ITH AUTOMATI CAL  CUT - O FF R EG U LAT O R  
A N D  B A L A N C E D  \ A LV E . 

THE BEST �� M OST E C O N O M I C A L  ENG I N E  MADE 
S E ND F O '!? C / R C l/ L A R .  

TheJ.C.HOAOLE Y C O .  LAW R E N C E .  M A S S .  
STAT E W H £ R E  Y O U  S AW T H  1 5 .  

ROSE'S COMPLETE PRACTICAL MACfiIN_ 
1ST , 130 lIlustratlons, 276 pages , 12mo, beautfful!y 

printed. Price $lJ.�O by mall,free ofpo8tage. 
HENRY CAREY BAIRD & CO., 

Industrial Publlshers , 810 Walnut St . ,  
PHILADELPHIA . HA R V  A R D  U N I V E R S I T Y  DENTAL 

SCHOOL . The next year of this school begins 
under the new plan Sept. 28 , 1876, and ends June 27, 
1877 ... with a recess of one week at Christmas and another 
In �·ebruary. The teaching Is consecutive through a 
course of two years, the instruction of one year not 
P.l'��t�:f;��t
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by the same Professors. By this plan, the amm,mt of 
Instruction given Is double that of any other strictly den· 
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mont Street. Boston. Mass 

S H  A FT S.P U L LEYS.H A N GE RS 
C O U P L I N G S  E T C  . 

III Stock, and for Sale by 
WILLIAM SELLERS &. CO . ,  

Philadelphia, and 79 Liberty St. ,  New York. 
Pdce llsts and pamphlets on appllcatlon. 

BLAKE'S PATENT 
Stone and Ore Breaker 

$250 A 1II0NTF1�oAgen," "ante'" ���..."o 
whereo BUl!liness honorable and fl.rl'� 
class. Particulars sent free. Addrell 

J. WORTH .t; CO . . St. Loul • .  Mo. 

© 1876 SCIENTIFIC AMERICAN, INC.
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Back P!YI"e - - - - - - - - - 81.00 a I1ne. 
Inside Pqe - - - - - - - - 11i cents a I1ne. 
li!ngraving8 mav head advtrll8emen18 at the .ame .rate 

tier line, bV mea8urement. a. the letter pre8. Ad· 

�erllsement. must be received at publicallon 01flce as 

earlv as F'r.dav mormng 0 appear in nezt i •• ut. 

Ititutifi t �tutri tan. [SEPTEMBER 9, 

ROCK-DRILLIKG MACHINES The Scientific American The Tanite 00. ,  
A I R  C O M P R E S S O R S ,  REFERENCE B O OK . 
:.::n:::�:li[l\�EIGH ROCJ.e.:t��:: i�;:s. 

. _ • E::R�����SU&
R
Gii:�RS 

R .  H O E  & C O . , A Bound Book of 144 Pages, for 250. GEO. PLACE, Gen'! . Agent for N. Y. city and State . 
Grand, Broome. Sheriff, Colnmbia, and Gold 

Street&, New York. 
TH E ALLE N COVERNOR C A S T  S T  E E L  S A  W S co�� ��

c
:\l':n��o�e �!rt\�':O�::i��I�h,�:�idl��\K:lgc,� 

ENTIFIC AMERIOAN REFERENCE BOOK, containing 144 
Machinists' Tools. 

NEW and lMPROVED PATTlIRN8. Is simple In constrnctlon, Inexpensive, not liable to get 
ont of order, permits tbe speed of tbe enjl:lne to be chan
ged at will the neat in appearance. nOiseless, very dura
blc !.. saves 'Hle!englneer' s time, saves fuel, and 1s at once 
the}most powerful and most sensitive governor ever 
made . 

LARGEST NAIL FACTORY IN PENN
SYLVANIA. 

CHESAPEAKE NAIL WORKS, Harrisbnrg, Pa , Jul), 21,1876. 
MH. S . B. ALLEN : The U Allen Governor" which we 

have had on our factory engine since the IIrst of April 
last, has worked to our entire satisfaction. Since begin
ning Its use. our product has been Increased Fonr 
gg;,'!���I:::'f.:Ir..'f,Ye ����ntr�d we recommend It to 

CHARLES L. 'flAILEY & CO. , Proprietor •• 
ALEXANDER MORRISON, Foreman 
Flonr Mills reqUIre regular, exact motion. This 

governor enables them to make more and better flour. 
Rollinlr'Mills and Macbine Shops save the value 
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last 20 years has done so much to relieve all engtneers of 
labor, care. and trouble . Engines with our governor 
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long as It Is sulHclent to do the work . WIthin three 
months, we have received letters of inquiry from nearly 
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our 
We will be glad to send illustrated, descrlPtfve clrcnlars 
o all Inquirers. We want a good agent to sell these gov

ernors in all citie8 and towns wbere we have not one 
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may send to THE NEW ORLEANS .MACHINERY DE· 
PO r ,166 Gravler St . ,N ew Orleans. All others may write to 

STILLMAN B. ALLEN, Bo.ton, Ma88. 

FOR SAL:E-A Valuable Patent, in whole or 
part, for renovating Wack Crape Laces, "'c . .  which 

makes them superior to new. Address A. J. SHRIVER, 
No. 157 WeRt Fayette St . ;  Baltlmole, Md 

MILL STONE DIAMON
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CHINES. Slmplc, eftectlve and durable. AI8j), 
diamond-pointed tools for trnelngEmery Wheels, Grlnd-. 
stones, Chilled Iron, and Paper Calender Rolls, and 0SIler 
W:I�P::'�� l'o

u
�Fg::�'J .1J:8kPj'!m��'ki?�:au���N�l� §CREW PROPELLERS, THEIR SHAFTS AND 

FITTINGS. By Hamilton W. Pendred, ll. E. An 
a Ie treatlse
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MENT. To be had at this omce, and of all newa agellta. 

[ESTABLISHED 1846.] 

lunn & en. 's Patent Otlicel. 
Tile OIdetlt AlreDc)' fer Sellcldq ..... te .. .

Unbed �_ 
THIRTY YEARS' EXPERlENOA. 

MORE PATENTS have beOXl ecured tbro1lllh thIa 
ency, at home and abroad, than tin"oqh IIIIf other lD 

the world. 
They employ &8 their aOl1.taatll a corpe Of the molt ex

perienced men as examiners, apecilicatioll wrltell. ud 
draftsmen that can be fonnd, many of whom 1UIl"e 1leen 
8elected from the rankl of the Patent OlIIce. 

SIXTY THOUSAND inventon have avafled them
elve8 of llunn '" Co. 'I lI8l'V1ce8 In eum\nlDa dIeIr in
ventions and procurlD./l' their patents. 

MUNN & CO. ,  In connection with the pubUcatton of 
the SCIENTIFIC AMERICAN, continue to examine lD
ventlons, confer with Inventon, prepare dr&1f'InII, ape
cillcations, and 88algnments, attend to lIi1n1r appl1cataena 
n the Patent Omce, paylD./l' the government feel. ud 
watch each caae step by Itep while pending before the ex
aminer. Thla ls done throngh their branch 01l1ce, corner 
F and 7th streets, Wa.hlngton. They allo prepare and 
IIle caveats, procnre design patents, trademariu, and re-
18sues, attend to rejected cases (prepared by the inventor 
or other attorneys) , procnre copyrights, attend to inter
ferences, give written opinions on matten of infringe
ment, furnISh coplea of patenta, and, In fact, attend to 
every branch of patent busineaa both in th1a and in fOr
eign conntrlea. 
A special notice la made in the SCIENTIFIC AMERI

CAN of all inventions patented throngh this agency, with 
tile name and residence of the patentee. Patents are of
ten sold, In part or whole. to persona attracted to the in
vention by such notice. 

Patents obtslned In Canada, England, France,Belllnm. 
Germany, Rnsala, Prnaala, Spain, Portngal, the Brltllh 
Colonies, and 811 other conntrlea where patents are 
granted, at prices greatly reduced from former ratal. 
Send for pamphlet pertalnlngapeclallyto forelpp'tents, 
which states the coat, time granted,and the requirement. 
or each Conntry. 

CopieR of Patent .. 
Persons desiring any patent lasned from IBM to liovem

ber 26, 1867, can be Inpplled with omelal coplee at rea
lonable cost, the price depending upon the extent of 
drawlnga and length of specillcations. 

Any patent Issned Iinee November 27, 1887, at which 
time the Patent Omce commenced printing the drawlnga 
and specilleationa, may be bad by remitting to th1a of
IIce ,l. 

A copy of the claims of sny patent lined lince 18811 will 
be furnished for ,1. 
When ordering copies, pleaae to remit for the lI&IIle 8a 

above, and s",oo name of patentee, title of Invention, 
and date of patent. 

A pamphlet cont8lnlng the lawa and full direction. for 
obtaining United States patents sent tree. A hand
.omely bound Reference Buok, gilt edges, eontalnl 140 
pages and many engravings and tablel ImllOrtant to eve!")' 
patentee and mechaniC, and :\a a nsefnl handbook of ref
erence for everybody. PrIce 25 centa, mailed tree. 

AddresB Jrolf1f " CO., 
Publishers SCIENTIFIC AMERICAN, 

31 Park Ro",", N. Y. 
8Ul1"Oll OD'Ia.-corner P and 11h 1!Itreete. Wuh

Ilgton, D. C .  

OF EVEBY DESCRIPTION. 
Send for Reduced Price Llst a l d  Description of their 
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Chisel Tooth Circular Saws, 
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l
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easily aft� ���m�aw..!�an any 
504 Grand St . •  cor. Sherlft St. ,  N.Y. 

LEHIGH UNIVERSITY.-TUITION FREE.
CIvil, MechanIcal and Mining Englneerln1\{ Chemls-
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HASKELL'S THREE CYLINDER PUME 
Hand or Power. Cheaper than a Steam Punlp. 

Will ontwear a Rotary Pump-do more work, with less 
power, than any other pnmp. Not liable to get out of 
�r��

r
of :"�a ���:.s

mJ:U:�r ���\�t: Adapted to any 
CHASE MACHINE COMPANY, Boston, Mass . 

Diamond Solid 'Enrery Wheels. 
PRIOES .... �bf.(. '1 . 25 ;  8xl, t2.25, calX, $5.50 ; 16x2, '12 .50; 18x2 '16.00; 2<f:r2. $19.50, 2U8 ,42. Ail other sizes at pro

portionate prices . Fast cutt\ng, free from glazlnjl:, they 
are the best Solid Emery WheelB. Give dlam. of holes 
In yonr order for -wheel.. Ef:m Grinders nne�alledl1 �'[!" .J����\tet. ��1� RICAN TWIS DRI 

W. C. D U Y C K I  N C K, 
IJlPOBU:a, MuUF�CTUJntBt .A..ND DEALER IN 

R ai l UAa,y, Mach i n i sts',a n d  E n  
g i n ee rs' S u p p l i  ... 
liO and Ii� .JOHN STREET, 

P. O. Box (t01. NEW YORK. 

COMPRESSED AIR MOTIVE POWER.-For 
particulars of the moat recent practice .. send 20 centa 

for SCIENTIFIC AMERICAN SUPPLEMl<NT, Nos. 1 
�� , �����h'l\��a 5 n�':?nvl�:: tn

f 
s\�

e
���f\'l.'i:n"3 

Works, with dimenalolll. etc. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

8TKAK STO.I: CUTTU 00., RUTLAlID, VT. 
BOLlI PROPlUII'J.'OBS Alm .IUlfUl' AO'l'tIJDB8. 

lr"TIaree Mucllinetlat PhllaclelJhia EDllbltion, 
<\nnexe No. !I, Machinery Hall. 

INVALIDITY OF STATE LAWS 
CONCERNING THE SALE OF PATENTS. 

All laws of State legislatures that In any manuer Inter
fere with the free sale of Patent rights, such as the re
qnlrlng of the agent or patentee to Ille copies of patent, 
take licenses, procure certillcates, comply with forms, 
or Which releaBe the payee of oralnary notes of hand 
given for patents, have been declared unconetltntional 
and void by the Unltea States Conrts. All State 
judges, 8he�ffB, or other State otllcials, who undertake 
to Interfere with llatentees or their agents In the free 
sale of patents, make themselves liable In damagcs and 
other pnnlshment. The decl810n. of the rnlted States 
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had at thIS omce and of all newsdealers·. 

0110. W. BBAD '" 00., 
STEAM BAND SAW 

AND VENEER CUTTING MILL, 
186 to 200 LEWIS ST. ,  foot 5th and 6th Sts. ,  E. R. , N. Y. 

Always on hand, FULL STOCK of SEASONED 

Hard·W ood Lumber 
AIm CHOICE FIGUBED VEn:EBS. 

The LARGEST STOCK I Tile GREATEST 
VARIETY I The Lowetlt Price. I 

IT Enclose Stamp for Catalogne and PrIce-List. 
Orders by mall promptly and faithfully executed. 
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terence ever printed. Among Its contents are : 
1. The Cen8n8 of the United States, by StateB, Territorie8, and Counties, infull,showing also the area 
of the several States. 

2. " Table of Occupations.-Showlng the principal oc
cupations of the peoplc of the United States, and the 
�ll�

b
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8
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in each occupation. Com-
Table Of Cities having over 10,000 Inhabitants-Com

piled from the last Census. 
3. The Patent Laws of the United States In fnll. 
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Caveats ; Forms for Assignments. in whole and part ; 
�������8iI�:��'Iig.�x,;�0�:J�'errI�::I�Wo�!!�:Jfr!1 
���lft'::f�IJC���':,t:i'g�::'lt�r::��b"Js�r'Fr�I�e°.{n��� 
Rights of Employers and Employees In respect to In
ventions ; State Laws concerning Patents. 

4. United States Trade Mark Reristration, show· 
Ing tbe Trade Mark Law In fnll, With Directions for 
Registering Trade Marks, Costs, etc . 

IJfUIy'
n
Wi�h ��:.'et�To�s?E1ln��s��� for Labels, In 

6. The Principal Mechanical Movements. De -
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great 

1. Geometry, as Applied to Practical Purposes . With 
illustrations. 

8. The Modern Steam Enlrlne.-Wlth engraving, showing all the parts, names, etc . , and a brief history 
of the Invention and Progress of Steam Power. 
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of Water. 
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Cn'!;lc, or Solid Measure
/
' Measuring Land by Weight, 

with engraving of a sect on of the English and a sec
tion of the French rule, of equal lenlltb 

1�. Valnable Tables. (1 ) Table of the Velocity and Forc, of the Wind. 
bl�2�001��13 8���� I��t�h�et�:�;l:!cl��r .':�!f:;!e�';,�:d 
In the Arts . (8) Table of the Heat-Conducting Power of various 
Metals and other Solids and Liquids. 

(4) Table of the Minerai Constituents absorbed or 
re
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e
8�a ����:�t';i,?l.�· (6) Table of the Elfects of Heat npon various bodies, 

melting pOints, etc. -
· 1 3. Misoellaneons IntormatioD.-Force of Expan

sion by Heat ; small Steamboats, proper dimensions of 
engine8, boUers, propellers, boats ; Incubation, Tem
perature of ; To Make Tracing Paper ; Constituents of 
varlons Substan�es � Frlctlon

iI
how �roduced, and Rules 
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der-Pressure, Heat, and Horse Power of,; Copying Ink, 
to Make ; Heat, Its mechanical equivalent explained ; 
Molecules of Mattcr

h 
size and motion explained ; Light-
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Yielded from Coal by best Enidnes ; Sound-Its velocity 
and action ; L�ld Glues

il: 
ReclPes�Valueof Brains, 

"&r�Et�r.f��'::'k, et���o��na��
h�e�fpes.

aves ; Speed 0 
The SCIENTIFIC AMERICAN REFERENCE BOOK. 

Price onll; 25 cents, maa be had of News A£ents ln all 1:.:11s o"i 
r�c:I��

u�t�l;'e ��c�.
f the nnderslgne . Sent by 

MUNN & CO.,  Publishers, 
Scientific American Omce. 

3'2' Park Row-. New- York. 

T O  i N V E N T O R S 
A N D  M A N U FA C T U R E R S 

.O.·COIlBU BTIlILE BTEAK BOILER " PIPE 

COVERIIlG 
SC H L E N K E R'S 

Station ary-Die and Revolving- D ie 

Bolt Cutters. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON l!!o�!'Y. 
IT Send for Catalogne . .,Q 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE . .  

lr" Send ft.°:oo�o:g�f:�n�J.�tt��dI.!On, Ind. 

BOIL�B.S
-If yoU wish to save ruel, get 

.... one of Ollr Patent Tubular 
Boilers. We have seven dlftcrent styles. J. HEATHCOTE & CO., Boller Makers,Wllllamsport,Pa. 

P. BLAISDIILL '" 00., Portland and Keene's Cement. 
Wol'CMter, MRIIIIo. 

Mannfactnrers Of the Blaisdell Patent Upright DrIll ard 
other IInt-clu. MachlnIat'. Tool •• 

PEBFECT 
NEWSPAPER FILE. 

-:0:-The Koch Patent :Vile, for oreservlng newapapers 
mlUlfolllneo, and pamllhlets, bas been recelltly Improved 
and price rednced. Subaerlbers to the SOlllNTIPIC "
lIBIOAN and ScIENTIPIC A][]IBIOAN SUPPLbllNT ean be 
S'lK,P1led for the low price of$1 .5Obr mall, or t1 . 2� at the 
? s"8�k��I8
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eve.,. one who wishes to preserve the paper. 
Addresl 

1IUNN & CO., 
Publishers SOImiTIFIc AK1mIOAN 

From the best London Mannfactnrers. For sale by 
A practdat¥r��:'�:��:e�t

e
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PUNCHING :�: �hJ'd�:
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DROP·
AND

pRESSES 
& 'PARKER PRESS CO. ,  

I MIDDLETOWN" CONN. 

b N i agara 
e m  Stea m P u m pWo rks 

ESTABLISHllD 1826. 
. CHARLES B. HARDICK, 

N o . lI 3  A d a m .  S t r e e t. 
BROOKLYN, N. r. 

Send for ne¥r Illnstrated catalogne. 
Lathes, Planers, Drills, &0. 

NEW HI ... VEN ltIANlJF ACTlJRING CO. 
New Haven. Conn . 

ltI. SELIG JlJNIOR k CO. 
Jmporters of American Mac!:.lnery, ):OO

IS
, A;n.1cultura 

Implements, Wholesale and Export Hardware and M .... 
chlnery Merchants. ·  Est'd 1866. 

LONDON, ENGLAND, and BERLIN, G1IlUIANY. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks, Cisterns. Founda
tlons, Stables, Cellars, Bridges, Reservolrs.Breweries. etc . 

Remit 10 cents for Practical Treatise on Cements. 
S. L. MEJlOBANT & Co. ,  76 Sonth St. New York. 

PREPARATORY SCIENTIFIC SCHOOL, Warren Academy, Woburn, Mass . For circulars, ad-
dress L. S. BURBANK, P1IINOIPAL. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MJLLS-For grinding Bones Ores, Sand Old Crnclbles} Fire Clay. Guanos, 011 Cake, Feed, Corn, Corn ana Cob, Tobacco, Snutr, Sugar, Salts, Roots, Spices, Co1fee, Cocoanut, Flaxseed, Asbestos, Mica, etc . ,  and whatever cannot be  gronnd WI other mills. 
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AND LEVER DAMPER B�ST REGULATORS .... GAGE COCKS . 
MURRILL &; KEIZER, 44 Holliday St., Bait. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
i. B. FRUILII. V. Pres'I. J, I. ALLEI, Pra't 

J, B. PIERCE. SWtJ. 
N O  Y E ' S 

�M!g�!t�!�!!J'W 2tlE,! 
Ylllstones,�ortable Mills, Smut Machines Packers,MIIl 
Picks, Water Wheel., Pnllels and Gearing, specially 
adapted to 1I0ur mIlls
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PAPEB 

VOLUME XXXV.--NEW SERIES. 

The publlshers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of July , 
1876, a new volume commenced. It will continu e 
to be the aim of the publishers to render the con
tents of the new volume more attractive and Il8e
ful than any of its predecessors. 

To tM Mechanic and Manufacturer 
No person engaged in any of the mechanical pur

sults should think of doing without the SCIEN
TIFIC AllERICAN. Every number contains from 
six to ten engravings of new machines and inven
tions which cannot be found In any other publica
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular SCience, the Mechanic .Arts, 
Manufactures,Inventions,AgrIculture,Commerce 
and the industrial pursuits generally; and It Is val
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volum.e 
oontains hundreds of Notes, Receipts, and Sugges
tions and Advice, by I'rI,\ctical Writers, for Work
Ing Men !IDd Employers, in all the various arts. 
TERMS OF SUBSCRIPTION - POSTAGE 

PAID BY US. 

One copy Sclentiftc American, one year . .  *3 20 
One copy Scientiftc American, six months. 1 . 60 
One copy Scienti:fl.c A merican, three months 1 ,00 
One copy Scientiftc American and one copy 

Scienti:fl.c American Supplement, both 
for one year, post-paid. . . . . . . . . . . . . . . . . .  7.00 

The SelentUlc American Supplement. 

A weeJdy paper, uniform in size with the SCIEN
TIFIC .AH1mICAN, but a distinct publlcation. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
Qbroad. An illustrated cover protects the hand
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Remit by postal order, draJ't, or express. 
Address all letters and make aU P<wt Ofilce or

ders and drafts payable to 

MUNN & C() 
37 PARK ROW. NEW Y ORK . 

The " Scientiftc American " IS printed wit4 
CHAS. ENEU JOHNSON .. CO. ' S IliTK T�Dth and 

Lombard-BtS .. PhiladelphIa, and 5i Gold at. !lew-YorJt 

© 1876 SCIENTIFIC AMERICAN, INC.




