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J. A. FAY &: CO.'S EXHIBIT OF WOODWORKING 

MACHINERY AT THE CENTENNIAL. 

It is generally admitted that the display of woodworking 
machinery at the Centennial Exposition has never been 
equaled in any previous world's fair, either in point of va­
riety, of efficiency, or of numbers of the implements exhibi-

ted. The policy of exhibitors has been to give in every case 
the fullest possible representation of their products; and in 
lieu of one or two prominent machines working, while the 
remainder in anyone exhibitor's space remain idle, all are 
shown in operation. In very few instances, moreover, were 
special machines made for the Exposition, the general rule 
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'titutifit �mttt'Ja. 
THE CLOSE OF THE CENTENNIAL EXPOSITION. 

With ceremonies as simple and yet as befitting as those 
which marked its opening, the Centennial Exposition has 
closed, and so our grand celebration passes into the history 
of the country. The present is hardly the time to view it 
in the light of a single event, still less to attempt to point out 
its results and probable effect upon the industries of the na­
tion and our future intercourse with the rest of the world. 
Our participation in its occurrences is too recent, the memo 
ory of its details too fresh, for a retrospect; nor can we pre­
dicate results on the recent past. during which the excite­
ment and turmoil of a phenomenal political campaign has 
held the uppermost place in the public wind. We shall 
rather look for results after the business and trade of the 
country, now rapidly recovering from the stagnation of the 
past three years, shall have resumed their normal activity, 
and after the finances of the nation shall have been settled 
on some sound, honl'st, and enduring basis. 

That the Centennial. both intrinSICally as a display and in 
the circumst.ances connected with it. has been successful 
far beyond the lot of all previous world's fairs, is plainly 
evident. The exhibits collectively were, with few exceptions, 
splendid representations of the resources and skill of the 
contributing nations. Never before has there been gathered 
such a collection of wonderful productions as the ElJglish 
and German pottery, the French silks and tapestries. the 
Chinese carvings. the Japanese bronzes, the Austrian art 
work, the Belgian laces, the superb records of tIle vast en­
gineering works of Holland, the exquisite Italian mosaics. 
the Bohemian glassware, the Russian silver and gold ob­
jects and precious minerals. the Swedish iron and steel, the 
magnificent groups of Australian products, and our own la­
bor·saving machinery. 

The extortions and privations which visitors to Vienna 
encountered at every turn were in Philadelphia rarely met 
with. Within the grounds the provisions for the public 
comfort were such that even the colossal crowds, which at 
times filled the buildings. failed to disarrange them. And 
then the crowds themselves! Where could two hundred 
thousand enthusiastic people be gathered within such nar· 
row limits for a day, and yet not a single accident. no iuju­
ries to individuals, and no acts of lawlessness occur? What 
a magnificent proof of efficiency, for our railroads to be able 
to point to the fact that eight million people have been trans­
ported to Philadelphia from every portion of the count.ry, 
over a period of six months, and but one casualty wherein 
life was lost had occurred! Eleven years ago, these eight 
million people were engaged in a bitter and terrible inter 
necine war. Now. great national gatherings have taken 
place day after day, unmarred by a word of sectional strife 
or ill feeling. For three years the nation has been suffering 
under a shrinkage of values and a financial stress which 
has brought ruin to thousands, and of which no one has 
escaped the evil effects. Yet despite all the privations and 
suffering incident thereto, a vast national enterprise has not 
only been successfully carried through. but has included 
such a representation of the fruits of American industry and 
genius as has never before been seen. 

While we cannot yet point to special results due to the 
Centennial. we may at least be assurl'd that it has imparted 
to our people a valuable and healthy appreciation of the 
" goodness which lieth abroad." Its tendency has been to 
break down that bulwark of intolerance and self-sufficiency 
which Brother Jonathan too often deems in accordance 
with his independent notions of self-sovereignty, and which 
has caused him to depreciate the productions of older na­
tions. On the other hand. it has opened the eyes of the 
world to the fact that we are ready to compete for prl'ce­
dence in the trade in certain products. hitherto monopolized 
abroad, notably our steel, our porcelain, our cotton goods. 
and our silks. We have also learned to compare our own 
work with that done in Europe; and having found where we 
are excelled as well as where we excel, we have stored up a 
stock of ideas. sure to bear rich fruit in the future. 

In these ideas and thoughts suggested, in extended com· 
m"rce due to the closer intercourse with, and hence better 
knowledge attained of, other nations. in the consequent im­

petus to our industries and educational systems, and in a 

broader cosmopolitan spirit diffused over the whole country, 
do we look for the best results yet to be gained from the 
Centennial Exposition. 

INTERMITTENT RECORDS AND THEIR INTERPRETATION 

A few years ago, men wrote universal history with the 
utmost precision and confidence, as though the doings and 
developments of humanity, during all ages and in every 
part of the world, were perfectly known. The threads of 
human history, so far as then possessed, plainly converged 
toward a little tract of country east of the Mediterranean 
Sea; and believing that the Scriptures contained a divinely 
inspired account of man's origin there, men not unreasona. 
bly inferred that all the world outside their knowledge was 
actually or practically blank. But for the past half century, 
intelligent people have ceased to entertain that view, excep

'
t 

with great and various modifications. determined by a more 
or less honest desire to maintain the integrity of the scrip. 
tural record. As soon as the matter began to be critically 
investigated, it became very clear that, so far from being 
complete and continuous, the chronicles which had been 
woven so often into exhaustive histories, were disconnected 
and fragmentary, extremely limited in scope, and wretched· 
ly deficient every way. Even when fUllest, they gave but 
scanty information of the daily li ves of the people, the move. 
ments of nations, the rise of empires, the progress of inven­
tion and discovery. indeed of everything now conSidered. 
most valuable and important, historically considered. 

IN OVEMBER 25, 1876. 
Gradually historical research and archreological investiga­

tion came in to discover and imperfectly bridge over enor­
mous gaps in the history once thought complete; highly im­
portant events were found to have been lost track of; during 
long periods of time no records had been kept. and of records 
carefully made only disconnected fragments hav .. survived; 
unmentioned or falsely mentioned empires were found to 
have flourished side by side with those wl>ich had professed 
to be not only the people but the only people of their day, 
while others a little further off were utterly unknown. 
Splendid civilizations, lasting' many centuries. had contribu­
ted nothing to the written chronicles of the nations whose 
records remained; and others which had apparent.ly burst in 
full panoply upon the gaze of an astonished world, were 
found to have had their beginning in barbarism, and to have 
slowly risen to the lofty stage at which history had formerly 
found them. 

Still more fatal to the ancient view of universal history 
were t1e discoveries that, at the general y accepted date of 
man's beginning, Egypt was in her decline, the grandeur of 
her civilization having reached its culmination before Satan 
talked with Eve in the garden, and that other parts of the 
world which had been accounted historically blank could 
show, like China and Peru. the remains of civilization cer· 
tainly as ancient as that of Egypt. 

Then geology came forward to show that the six thousand 
yeal'S of Hebrew chronology. or the doubly extended chro­
nology of Egypt. covered but a minute fraction of the time 
since man made his first recognized appearance on our globe, 
and that all we know of human history is as nothing com­
pared with the unrecorded ages of which we only know that 
man existed. Evidence of the gaps in the story of human­
ity. p;aps of enormous duration, are indeed overwhelming. 
Evidencp of what man was doing during those ages is for 
the most part nil. It is possible. however. to bridge over 
some of those periods hy iI.ferences which cannot be consid­
ered wholly illegitimate. We know that, back of every ci vi­
lization which has been critically studied (no matter how ab­
ruptly that civilization may ha",e first seemed to come upon 
the stage of history),there have been found evidences of low­
er and still lower culture. In some cases it has been possible 
to trace the succes· ive steps of progress almost continuously 
from barbarism upward, and everywhere the drift of evi­
dence touching early races is such as to justify the convic­
tion that civilization has always been a product of human 
effort and time. Even when the antecedents of u. civiliza­
tion are lost entirely, we stIll know enough of human devel­
opment not to believe that the nation began when and as it 
first appeared on the stag'" of history. 

All this is now common place enough, we are well aware; 
and it would be unworthy of serious rl'hearsal here were it 
not for the instructive parallel wbich may be drawn between 
it and the historical interpretation of the equally intermit­
tent and fragmentary recJrds of geology. touching which 
there is stil� a great deal of misunderstanding . 

In the early days of geological observation, men proceeded 
just as they had done in the case of human history. It was 
assumed that the rocks contained a divilJely appointed re­
cord of the earth's history, from which men could gather an 
exhau�tive knowledge of the whole earth's experience. The 
strata of England and Western Europe were s'.udied with 
great enlhusiasm; their relative ages were determined, and 
their fossil remains were arranged according to the assumed 
order of their creation. with more or less forcing to make them 
tally with the Mosaic days. Everything seemed straightfor­
ward and easy. If fish appeared in great numbers in one 
stratum. it was because they were creattod then and there ; if 
monstrous lizards swarmed suddenly in another. it was be· 
cause a new chapter had been begun in the geologic history; 
and so on to the minutest detail. 

But as knowledge increased by the study of outlying stra­
ta, grave doubts began to arise with regard to the complete­
ness of the supposed "perfect" record and the correctness of 
previous interpretations. The times of "first" beginning!:! had 
to be pushed back again and again. Formations suppost:u to 
have succeeded each other immediately were found else· 
where to be separated by deposits of vast thickness, requir­
ing enormous periods of time for thtoir deposition. Creatures 
supposed to have come suddenly into being in one age were 
found to have existed at periods immensely more ancient. 
Gaps were discovered where none had been suspected; broad 
distinctions of age and formation. were ruthlessly wiped out; 
and as the work went on, it became more and more apparent 
that the cbssifications and chronologic schemes, which had 
been so confidently adopted, were largely misleading or 
meaningless. To those who studied geology in books. the 
completeness and continuity of the geol05ic record remained 
undoubted; to those. however, who were engaged in the 
study of the record itself, its intermittent and frsgmentary 
nature was most apparent. It was seen that only under rare 
and exceptionally favorable conditions was it possible that 
any record of life could be made. It was only under still 
more exceptional conditions that the record, if made, could 
be preserved. And when the limited sC0t'e of geological 
investigation was taken into the account, the absurdity, of 
the early deductions considered as comprehensive and ex­
haustive, became ludicrou�ly plain. Yet when Mr. Darwin 
appealed to the imperfection of the geologic record, closet 
geologists everywhere raised a great laugh of derision, as 
though he had invented the plea to cover the weakness of 
his case. Public opinion on this point had indeed to under­
go the same course of instruction and enlightenment that we 
have noticed in connection with the history of man, a course 
whillh it has not yet by any means completed. Even men 
who consider themselves competent to discuss publiCly the 

d
eeper proble�s of geology. evolution, and so on, not UD-
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frequently show their unfamiliarity with �ature by repeat­
ing the old objections to any admission of breaks in the re­
cord of the rocks, apparently unconscious that the pre­
sent scope of geological knowledge is as limited, geographi­
cally viewed, as the range of universal history was a century 
ago, or that it is simply absurd to argue as though what is 
known of the earth's history is the whole of that history, 
Even if we had, duly arranged in our cabinets, every fossil 
the world contains, we should still fall as far short of a con­

nected history of life as our libraries do of a history of 
humanity. 

From the necessary conditions of the case, it is and must 
always be simply presumptuous to make sweeping asser· 
tions of what may or may not have been, in the absence of 
positive evidence. \Ve can only assume that the unknown 
most probably conformed to the known in general character : 
that, if there is found in any region a sudden accession of 
vestiges of high civilization, it is more likely that a civi­
lized people suddenly invaded that country and took posses­
sion of it, as the whites have this country, than that a pe' 
culiar civilization came suddenly into exist�mce by direct 
creation. And similarly, if we find a stl'atum of rock sud­
denly (geologicdly speaking) filled with the remains of a 
higher form of life than the underlying strata showed, it is 
more reasonable to attribute the change to migrations, such 
as we have evidence of, thau to creations, of which we have 
no evidence. And when all the evidence we have points to 
the evolution of higher types of civilization or of life from 
lower types: and since we know that, in our histories of 
earth and man, the unrecorded periods clearly exceed enor 
mousiy in duration those of which we have even partial 
records; it is altogether more prudent to be modestly guided 
by the known than to give ourselves up, as the unsc\entific 
are prone to do, to wild imaginations and -the traditions of 
those whose means of knowledge were demonstrably inferior 
to ours. 

THE STEREOSCOPE. 
We are indebted to the late Sir Charles Wheatstone for a 

series of investigations on binocular vision, which finally 
culminated in the invention of that now very popular little 
apparatus, the stereoscope; It was in 1823 that Wheatstone 
called attention to a fact until then hardly noticed, namely, 
that the perception of telief in objects is the result of the 
superposition of the images, one on each eye; but these im­
ages slightly differ from each other. The mind, guided by 
the experience of many years, receives in this way the im­

pression of various distances \ and Wheatstone discovered 
that this impression may also be given to the mind by two 
pictures if each is drawn so as to correspond,respectively, to 
the image received by each eye. In order to prove this, 
Wheatstone invented the stereoscope. Considered from the 
standpoint of pure Science (apart from its practical applica­
tion for amusement, instruction, and research, and the bi­
nocular microscopes and telescopes that have grown out of 
it) this discovery of Wheatstone's is perhaps as interesting 
as any other invf'ntion of recent date, not excepting the ka­
leidoscope, the telephone, the peeudoscope, and the revol­
ving mirror for measuring the velocity of light, etc. Sir 
David Brewster, who was erroneously supposed by many to 
have invented the stereoscope, used often, while insisting on 
the importance of this new conquest in physical science, 
to describe this instrument unhesitatmgly as the most re 
markable gift with which the study of binocular vision had 
been enriched. 

The first stereoscope by which Wheatstone demonstrated 
his discovery was a reflecting stereoecope. Two vertical 
mirrors were placed so as to make, respectively, an angle 
of 45' with the axes of the eyes, and in such a position as 
to reflect the rays coming from the right and left into the 
eyes, the mirrors being joined at a middle point between the 
axes. Two perspective drawing!!, correctly made, so as to 
correspond with the image which the real object would make 
in each eye, were then so placed, at the ril!ht and left, as to 
cause these images in the mirrors to coincide in the act of 
vision, and the illusion was perfect. Wheatstone found 
laler that he could dispense with the mirrors and simplify 
the apparatus by using two prisms, to which he had lenses 
attached so as to magnify the drawings. Brewster finally 
had prismatic lenses made, joined by their thinnest edges, 
by which small drawings, placed at the distance of, say, 
three inches, could be made to coincide for the vision. It 
should, however, be mentioned that Duboscq, of Paris, was 
the first to give to the stereoscope the simple practical form 
in which it is now seen in the trade; but its popularity did 
not become established until photography came to its aid, to 
make binocular pictures perfect in all their details. 

It was at the first universal exposition,in London, in 1851, 
that Duboscq exhibited a stereoscope, and then for the first 
time the instrument became noticed by the public, although 
it had been known to sc;entists for 13 years, during which 
time Dr. Carpenter anJ. others had continually, in lectures 
on physical science!!, exhihited the instrument and demon 
strated the principles of Wheatstone's discovery. Accord­
ing to the statements of one manufacturer of optical in­
struments, a long time elapsed before the people began to 
appreciate the beauties of the stereoscope; and for several 
years no sales of any importance could be made. But at last 
its merits were realized, and suddenly a large demand 
sprung up. The stereoscope soon became in fashion; and 
the manufacture of the different forms of the instrument 
(varying in price from 50 cents to $100). the grinding of the 
prismatic lenses, and the production of the photographic 
pictures (on paper and on glass) have now b'lcome an impor­
tant branch of business, in which thousands of artists and 
workmen are occupied. 

Ititutitie Imtrieal. 
A recent application of the spectroscope, especially useful 

for the student of Science, consists in the reproduction of 
drawings of geometrical figures, illustrating the various 
forms used in the study of stereometry, such as the pro­
jection of solids in descriptive geometry and spherical tri­
gonometry, and especially in crystalography. In the latter 
science, it may be made especially useful, as, in this way, 
not only the crystals themselves, but also the forms result­
ing from the interpenetration of two crystals, may be ex­

plained better than can be done in any other way. The re­
lation of various systems of crystalization, the transition 
of one form into another, the relation of the nucleus to ex­
terior forms, the directions of cleavage, the position of axes 
of crystalization, the laws of double refraction, and various 
other more or less intricate subjects may thus be made sim­
ple to the average understanding: and these studies may 
awaken some interest in this important subject, and sim­
plify it to those who cannot afford to buy the expensiv,e and 
bulky models of crystals. A number of stereoscopic pic­
tures may thus be made equivalent to a collection of models 
costing as many dollars as the pictures cost cent�. 

• tl •• 

ARTIFICIAL BUTTER, 
'I'here has been for some time past a prevalent impression 

that, if the manufacture of artificial butter has not died 
out, at least no product of this description is now industrial­
ly made which has any standing in the market, or which 
cannot, by any one, be properly distinguished from the gen­
uine article. It is true that the public, both in this country 
and morp especially in England, has had placed before it in 
the newspapers more records of failures in artificial butter 
making than of the succes�ful efforts therein; and these, to­
gether with the popular prejudice which exists against the 
material, are sufficient, perhaps, to account for the general 
impression referred to. The facts, however, we are assured 
by compeotent authority, are altogether against any such cun­
clusion, for quite recently no less than fifty artificial butter 
factories were counted in this city; and large quantities of 
artificial butter are sold in the market by wholesale dealers, 
or are purchased direct from the manufactories by large re­
tailers, and offered to the customer as genuine butter. 
There is, of course, a duplicity in this businees which is re­
prehensible; but if people cannot distinguish the made from 
the natural product, and if the former is, as reported by 
Professor Chandler, actually more healthful than the average 
cow butter sold, it would be difficult to prove any damages 
save to the moral sense to all, and to the over-qualmish pre­
judices of a part, of tbe community. 

It will be seen furthermore that, the above being the 
case, the problem of succesfully producing the imitation 
product has been solved, and in that we may recognize an 
important step in scientifi�l progress, which it ie worth 
while to consider briefly in the light of previous efforts. As 
the successful process is based mainly on the invention of 
Hippolyte Mege, patented in this country in December 1873, 
the previous patents, obtained by Bradley in 1871 , and by 
Peyrouse in the same year, as well as that taken out by Paraf 
in April, 1873 (which last is charged to be a piracy of Mege's 
ideas) need not be referred to. The best points of Mege's 
invention are found combined in the reissue of his patents, 
dated May 12, 18i4, and among them these two essential 
and important operations, namely, the extracsion of the oil 
from ('he fat, at a low temperature, and the conversion of 
the oil, by churning with milk, into butter. The caul fat, 
being washed, is hashed, melted in a water bath at 125° 
Fah., and, after becoming separated from the membrane, is 
allowed to solidify. It is then pressed, and the oil treated in 
different ways according as the resulting product is intended 
for immediate or future use. It will suffice here to say that 
the product thus obtained has a grain, and seemingly has no 
resemblance to genuine butter save in color. With refer­
ence to the many other patents issued since the date of 
Mege's, it may be said that, as a rule, the common defects, 
of grain, lack of savor, and inferior keeping quality, are pre­
sent in all; and the product;! may more fairly be described 
as chemically prepared tallow than as butter. 

The above statements are made on the authority of Dr. 
Henry A. Mott, E. M., a promising young chemist of this 
city, who for some years back has been engaged in investi­

gating the subject we are here examining. His researches 
have included the actual manufacture and testing of the va­
rious compounds patented; and their result is found in the 
present, or " true," as he terms it, process for producing ar­
tificial butter. To Dr. Mott belongs the credit of this dis­
covery, although the ownership of his process is in the 
hands of others; and. its salient feature is that he produces, 
not tallow disguised as butter, but butter itself. This will 
be seen at once from the fact that chemical analysis of cream 
butter gives water 12'29. and solids 87'71 parts per 100: of 
artificial butter, water 12'005, solids 87'995. The amount 
of casein in the artificial product, the detailed analysis 
shows to be a little higher than in the natural butter (0'745 
to 0'19) but not sufficient to make any difference. Compar­
ing the fats proves that there is a very small amount of 
butyrin in the artificial product, and herein lies the chief 
disparity: which amounts to an absolute virtue, because, 
while sufficient butyrin exists to afford the necessflry odor 
and flavor to the artificial product, t.here is not enough con 
tained to render the butter rancid by decomposition. 

Dr. Mott's process of manufacture is as follows : The fat, 
after being weighed, is thoroughly and repeatedly washed in 
tepid and cold water. It is then disintegrated in a meat 
hasher, and forced through a fine sieve. Next, it is placed 
in the melting tank, which is surroundei by water at 116° 
Fah., and there kept until the temperature of the fat reaches 
1240 Fah. During this process the material is constantly 
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stirred. After the scrap has settled, the clear yellow oil is 
drained off in cans, and left for from 12 to 24 hours in a 
room at 70° Fah. to granulate. The refined fat is now 
packed in cloth into small packages, about 8 inches long by 
1! inches thick by 4 inches wide, and these are placed on 
metal plates, and piled one above another in a press. Grad­
ual pressure is applied, when the oil is driven out, and 
cakes of pure white stearin left. The oil, being cooled to 70° 
Fah., is next churned with sour milk, annatto. and soda, 100 
lbs. of oil being used to 15 or 20 Ibs. of milk, 3 ozs. of an­
natto solution, and t oz. of bicarbonate of soda. The mixture 
is agitated for ten or fifteen minutes, !lnd then led into a 
tub of pounded ice, with which it is thoroughly mingled. 
This process completely removes the grain. After the ice 
melts. the solidified oil is crumbled, and 30 lbs. of it are in­
troduced in a churn with 25 Ibs. of churned sour milk, 
Here it takes up a percentage of the milk, as well as the but­
ter flavor and odor. Lastly, the butter is worked and salted 
in the usual way, and is packed in firkins, etc. , for the mar­
ket. 

Hon. X. A. Willard, Prellident of the New York State 
Dairymen's Association, an able butter expert, admits his 
surprise at the flavor, and declareS the butter the best yet 
made. The cost of manufacture is about 13 cents a pound, 
the selling price 25 cents to wholesale dealers; so that, so 
far as the saving is concetned, there is very little, ovei' the 
cost of genuine butter. The economy, however; would doubt· 
less become manifest were the people willing to accept tha 
material for what it is; and thus enable the industry to be­
come established on a broader foundation. 

Dr. Mott's report on artificial butter, recently read befOl'e 
the Chemical Society of this city, cOhtains complete details of 
his processes, together with a review of those previoullly 
patented, besides full chemical analyses, complete estimates, 
and plans for a factory capable of producing 500 lbs. of but' 
ter daily, and drawings of apparatus, etc. This valuable pa­
per, too lengthy for these columns, appears in full in the 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 48 and 49, cur· 
rent volume. 

•• 1 ... 
THE SALT BLUFFS OF'VIRGtN RIVER, NEVADA.. 

The mineral wealth of Nevada is by no means confined, 
as many may suppose, to Big Bonanzas and similar stores 
of precious metal hid within its seemingly barren moun­
tains. In many places its sterile plains-the beds of recent­
ly evaporated seas-are underlaid with extensive strata of 
cruder though possibly not less important commodities, 
among which common salt is certainly not the least valu­
able. 

Perhaps the Illost important of the formations of this 
character are the vast deposits of rock salt along the valley 
of the Rio Virgie, in the southeastern corner of the State. 
Their dIscovery is quite recent. Lieutenant Wheeler, in 
Charge of the survey of the region west of the 100th meri, 
dian, fir!!t visited their neighborhood in 1869, and again two 
yeare later, at which time the only indication of their pree 
ence appear!! to have been a curious natural well, which Mr. 
G. K. Gilbert de'lcribes and figured in his report on the ge­
ology of those parts. It lies near the confluence of the Rio 
Virgin and the ('olorado, in a smooth gravelly plain sloping 
gradually toward the latter, and presents a round, crater· 
like opening nearly three hundred feet across at the top. 
The sides are of unconsolidated detritus horilwntally bedded, 
the upper thirty.flve feet beihg of half· sorted gravel and 
sand, and the lower fifteen feet of saline sand showing a 
slight effiorescence. At fifty feet below the land surface is 
a water level about a hundred and twenty feet across, and 
below the water the slope of the bottom can be seen contin­
uous with the bank for fifteen or twenty feet. The water 
is too salt for drinking. There is no sign that the well ever 
overflowed, the water is not thermal, and no marks of gey­
ser action are to be seen. Mr. Gilbert suggests that the 
well might have been opened by the solution of a salt de 
posit, which is extremely probable in vi(i)w of the vast ex­
tension of saline strata along the river valley. 

A correspondent of the San Francisco Chronicle, who 
lately made a special visit to the salt quarries now being 
opened up at various points from six to twenty miles above 
the Colorado, reports that the rock salt occurs in "moun­
tains," and is quarried like marble or granite. The salt 
mountains begin about six miles from the mouth of the Rio 
Virgin and extend along its valley a distance of thirty miles. 
For the first six miles or so, the salt rock appears like com· 
mon coarse gray granite, and is said to contain 92 per cent 
of pure salt. 

The quarries here lie along the east side of the river and 
within half a mile of the river bank. On the western side, 
twenty miles up, the salt is as white as snow on the surface 
but beautifully transparent within. The blocks of salt 
thrown out by blasting look like cakes of clear ice, so crys­
talline that fine print can be read through several inches 
of it. 

The Rio Virgin is a muddy turbulent stream about a hun­
dred feet wide and very shallow. Where it joins the Colo­
rado,the latter is perhaps seven hundred and fifty feet wide 
and from ten to fifty feet deep at low water. The head of 
navigation is at CoIl ville, twenty-five miles below, but small 
barges of a few tuns burden are towed up to the mouth of 
the Virgin for cargoes of salt for supplying the mines of El 
Dorado canon and elsewhere. The Virgin joins the Colora­
do at a point six hundred miles above its mouth, and about 
fifty miles below the outlet of the Grand Canon. The re­
gion about the salt mines is altogether barren and desolate. 

.411 • 
PAINTING the surface with ink eoon relieves the pain of a 

:small superficial burn. 

© 1876 SCIENTIFIC AMERICAN, INC.



IMPROVED FIREPROOF AND BURGLARPROOF SAFE. 
It has been suggested that the simplest fireproof safe is 

found in a hole in the ground. The present invention im· 
proves upon this idea by suspending a safe by a chain m a 
well, and also by locking it there so as to prevent burglars 
from raising it. A, in the engraving, represents a well of 
strong masonry in the cellar under the safe, B, in which is a 
watertight case, C, of galvanized iron, surrounded, except at 
the top and bottom, by water. Into this case the safe is low­
ered by a chain, pulley, crank shaft, counterweight, 
etc. A staple is attached to the bottom of the safe, 
and a bolt, K, which is operated through the medium 
of the arm, a, and rock lever, b, by rod, Z, passes into 
said staple and so holds the safe down. m, in the small 
diagrams, is a sliding bolt, which, in connection with 
the tumblers, L, controls the locking bolt, K. The 
tumblers are connected to rods, 0 P, respectively, ex­
tending up through the floors to the room in which the 
safe is used, to be manipulated conveniently. Q is a 
trap door in the floor of the room, over which the safe 
I'Itands when raised. 

The invention was patented through the Scientific 
American Patent Agency, September 26, 1876, by Mr. 
I. J. Gray, of Pentwater, Mich. 

• ••• • 
In Case oC Fire. 

The !!Iea!!on is at hand when fires most prevail, and 
w.hen the precautionary hints of the late Dr. Hall are 
most important to be heeded. They are as follows : 
Keep doors and windows of the structure closed until 
the firemen cQllle;  put a wet cloth over the mouth, and 
get down on ad fours in a Iilmoky room ; open the upper 
part of the window to get the smoke out ; if in a thea­
ter, church, or school room, keep cool ; descend lad­
ders with a regular step to prevent the vibration. If 
kerosene just purchased can be made to burn in a sau­

cer by igniting with a match, throw it away. Put wire 
work or' glass shades over gaslights in show windows, 
and in bedrooms with curtains ; sprinkle sand instead 
of sa,wdust on floors of oil stores ; keep shavings and 
kindling wood away from steam boilers, and greasy 
rags from lofts, cupboards, boxes, etc. ; see that all 
stovepipes enter well in the chimney, and that all lights 
and fires are out before retiring or leaving the place of 
business keep matches in metal or earthen vessels, 
and out df" ,the reach of children ; and provide a piece 
of stout t tllle, long enough to reach the ground, in 
evory chantuer. Neither admit any one if the house 
be on fire, except police, firemen, and known neighbors ; 
nor swing lighted gas brackets against the wall ; nor 
leave small children in a room where there are matches 
or an open fire ; nor deposit ashes in a wooden box, or on the 
floor ; nor use a light in examining the gas meter. Never 
leave clothes .ear the fire place to dry ; nor smoke or read 
in bed by candle or lamp light; nor put kindling wood to dry 
on top of the ste.ve; nor take a light into a closet ; nor pour 
out liquor )lear an open light ; nor keep burning or other in­
flammable fluids in rooms where there is a fire ; nor allow 
smoking about barns or warehouses. 

. � . �  . 
TIME DROP ATTACHMENT FOR ALARM CLOCKS. 

This is an .f,ngenious device connected with ordinary clock 
mechanism, which may be attached to the door of a fur­
nace to turn t)n the draft; with the faucet of a water pipe, 
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clock is attached to a wall and to the bottom of a shelf. The is adjusted upon the long arm of the square at a point re­
other end of the lever, D, rests against the arm of an obtuse presenting the half width of the building, and upon the 
angled lever, E, which is pivoted at its angle to the bottom short arm at a point representing the desired pitch of the 
of the clock, or to the shelf to which said clock is attached, rafters. The bars, C, are then adjusted against the edges of 
so that its other arm may project beyoDd the end of the said the arms of the square, and are clamped in place by the 
bottom or shelf. The loop rod, C, the lever, D, and the ob- screws, B. The instrument is now set to give tht> length of 
tuse-angled or cam leYer, E, are so arranged that the ope- the rafters and the bevels of their ends. The instrument 
ration of haDging the loop rod, C, upon a wheel of the alarm may be used without a square, by having lines drawn upon 
mechanism may raise the free end of the obtuse-angled Ie- the under side of the bar, A, to represeDt the different po­

GRAY'S :  FIREPROOF SAFE. 

ver, E, into a horizontal position, so that it may receive and 
hold any object hung upon it. With this construction, as 
soon as the alarm mechanism starts, the loop rod, C, will 
drop, which withdraws the end of the lever, D, from the 
arm of the angle lever, E, so that the object hung upon or 
from its other arm may drop. In case it is not wished to 
sound an alarm when the alarm mechanism, B, starts, the 
bell, or hammer, or both, may be detached. The lower end 
of the loop rod is provided with a handle for convenience in 
hanging it upon a wheel of the alarm mechanism. The ob­
ject, in falling, may release a weight which performs the 
required operation. This device was patented through the 
Scientific American Patent Agency. September 26, 1876, by 
Mr. Charles Cottrell, of Newport, R. I. 

. . . ..  � 
I.PROVED BEVEL. 

Carpenters and builders will be interested in a new in­
strument which we illustrate herewith, and which is in­
tended for use in determining the length of rafters and the 
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bevels of their ends, when the width of the building nd 
the desired pitch of said rafters are known. The device 
may also be used for getting the length and the bevels of 
the endli of braces, and for other similar purposes. A Ie­
presents a bar, upon the edge of which is formed a scale of 
division marks, numbered to represent the length of the 

sitions of the bars, C, for different lengths and pitch­
es of rafters. 

The device was patented September 26, 1876, through 
the Scientific American Patent Agency, by Mr. George 
H. Bradshaw, of Fayetteville, Tenn. 

- ,_. -
Enamele d Cooking Vessels. 

Cast iron cooking vessels, coated on the inside with 
a white porcelain or enamel, are now extensively used, 
and are generally supposed to be as safe as they are 
convenient and eleanly. It has been assumed that 
vegetable acids, which act more or less energetically 
upon metallic '  surfaces, do not affect this porcelain 
lining, and that vessels protected by it may therefore 
be used for cooking acid fruits, preparing pickles, and 
kindred processes. It seems, however, that there may 
be " death in the pot," even when it is enameled. A 
Scotch chemist, in a paper recently read at Glasgow 
before the Society of Public Analysts, states that some 
kinds, at least, of this porcelain lining are very readi­
ly acted upon by acid fruits, common salt, and othel 
substances used for food, and that thus large quanti­
ties of lead and even arsenic are dissolved out during 
culinary operations. Analyses were given of three en­
amels taken from cast iron pots made by as many dif 
ferent manufacturers. All contained arsenic, and two 
of them lead; but it is not so much on account of the 
presence of these substances that the enamels are ob­
jectionable, but because of their highly basic charac­
ter, which renders them peculiarly susceptible to the 
action of even feebly acid solutions. The percentage 
of bases in the three enamels was 38'58, 53'73, and 
55'28, respectively. A one per cent solution of citric 
acid, boiled in the third, roughened and destroyed the 
enamel at once, dissolving out enough lead to give a 
dense black precipitate with hydrosulphuric acid. An 
enamel that will not bear so moderate a test as a one 
per cent solution of citric acid is certainly not fit to be 
used for culinary purposes. 

If the enamels employed in this country are similar 
to those in Europe, as they probably are, our readers 
should be cautious in using vessels coated with them. 

We have not experimented upon them as yet, but may do so 
and give the results at some future time. 

A NEW IRRIGATOR. 
Mr. Frederick Taylor, of Covington, Pa. , has patented, 

through the Scientific American Patent Agency, September 
26, 1876, an improvement in irrigating apparatus, which, as 
shown in the eDgraving, consists of a tube, A, with a point­
ed and perforated end to be set in the ground near the plants ; 
the water from this tube slowly escapes through the perfo­
rations and thus gently moistens the ends of the plants. 
A number of conically pointed and perforated tubes, B, are 
attached to a main pipe for holding the water to irrigate a 
number of plants or hills from one supply, the pointed pipes 
being attached so as to project laterally from the main pipe. 

to turn off or on thE' water ; or with the valve of a gas pipe, rafter or brace, and which should be made upon a scale of 
to turn off the gllos at any time. A rod, C, passes through an inch to the foot to make it correspond with the division 
the bottom of the case of the clock, and has a loop formed mark" of an ordinary square. The bar, A, is slotted longi­
upon its upper end, to enable it to be hung upon the teeth tudinally to receive the clamping screws, B, which are 
of the wheel of tne larm mechanism, B. To the lower screwed into straight bars, C, placed upon the lowar side of 
end of the loop rod, {). is pivoted the end of a lever, D, said bar, A, as shown. In using the instrument the bar, A, 
which is pivoted to the bottom of the clock, A, when said is laid diagonally across the arms of an ordinary square, and 

These irrigators may be used independently of the main pipe 
by setting them upright on the point in the ground and filling 
them. For elevating the main pipe, and for adjusting the 
laterals as required, they are made of flexible material; but 
the points are of metal. 

,. . 1 .,  • 
CHLOROFORM has been administered to a child during 

sleep, and a painful operation was performed, the child sleep­
ing on and awaking in the morning unconscious of anything 
unusual having occurred. 
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LOCOMOTIVES AND RAILWAYS. comotive, in 1811, was usefully employed at the Middleton 
Our selections this week from Knight's " Mechanical Dic- colliery in hauling coals on a tramway. the engine having 

tionary" (published in numbers by Messrs. Hurd & Houghton, spur wheels working into a rack on one side of the track. 
New York city) include a number of interesting engravings of The engine, A, Fig. 3, was otherwise supported on four 
locomotives, among which will be found represented the early wheels. The fire was built in a large tube passing through 
machines of Stephenson and others, now carefully preserved the boiler, and the tube was bent up at the end to form a 
as historical relics. We also give illustrations of two rail-
ways of curious construction. The Fig. 5. 

FERRY RAILWAY, 0 Fig. 1, has its track on the bottom of a water course, and 

Fig. 1. 

FeTryJ.Rt>ilway. 

the carriage which runs thereon has an elevated deck which 

supports the train. Chains are attached to the carriage and 

connected to engines on each side of the stream, and in this 

way the huge vehicle is pulled from shore to sho.re. A fer· 

ry of this kind is in existence at St. Malo, France, and there 

are others in various parts of Holland. It is a cheap sub­

stitute for a railway bridge . Fig. 2 represents Vignolles 

and Ericsson's 

CENTRAL FRICTI(l)N RAIL, 

which is grasped by apparatus from the locomotive, so that 

Fig. 2 .  

n o 

the latter is thus assisted in 
ascending grades. The rail 
consists of a flat piece of 
iron fixed in a vertical posi­
tion in chairs, a. c,  d are 
horizontal friction rollers, 
c being fixed and d movable 
on their respective shafts. 
To the driving axle, g, is 
attached bevel gear, h i, @f�IlIlI��IlIl��r:, which rotates the shaft, e, 

Vilr"ol .. and Ericsson'.' C,ntral Rail. of the driving roller, c. The 
friction roller, d, may be 

pressed against the rail by the lever, m, which is so con· 
nected as to be easily operated by the engineer. The driving 
wheels, n o, may be released from the power of the engine 
by disengaging the clutches, p q, so as to throw the whole 
force of the engine upon the griping rollers, c d, when as­
cending a grade. In Fig. 3 are represented 

BLENKINSOP'S AND HEDLEY'S LOCOMOTIVES, 

two of the earliest constructed machines. Blenkinsop's 10-

Fig. 3. 

A 

A .  St"ph tn son,'s I t  Roc�l " (1829). 
B, English Locom oth'e ( Loll{Jitudinal Stctiou). C, Goocll',( E.Tpre.SS Engine ( E1Iglish). 
D, Crampthn'$ Expre.,s Engr:ne (English ). 

chimney. Two vertical cylinders were placed above the 

boiler, and the pistons were connected by cros?heads �nd 

connecting rods to cranks on the axles of spur piniOns, w
.
hich 

geared into the main spur wheel, which formed the dnver. 

It was long used on a colliery railway between Leeds and 

Middletown, 3t miles distant, and perhaps was the first suc­

cessful locomotive in regular use. It drew trains of 30 tuns 

weight at 3! miles per hour. 

Fig. 6. 
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propelled by a gear in the center, driven by a pitman from 
the walking beam. Hedley's locomotive wa'3 objected to by 
residents of Newcastle, on account of the smoke. He there. 
fore passed the smoke into a large receiver, n, and turned 
the exhaust steam upon it. From the receiver the steam and 
smoke were conveyed by a pipe, b, to the chimney, which 
device soon developed into the steam blast. " Puffing Billy" 
was at work more or less until 1862, when it w.as laid up as 
a memorial in the British Patent Office Museum. Hedley 
died in 1842. 

DODDS AND STEPHENSON'S LOCOMOTIVE. 

In 1815, Dodds and Stephenson patented an engine (shown 
by side and end views, Fig. 4), in which the power might be 
applied either through wrists, at angles of 900 to each other 
on the driving wheel, or an endless chain working in gear. 
ing on the axles. 

In 1829, the Liverpool and Manchester railway, then the 
most extensive and finished work of the kind ever under. 
taken, was completed, and the directors offered a reward of $2,500 for the best locomotive which should fulfill certain 
imposed conditions. Among these were that it was to con. 
sume its own smoke, and draw three times its own weight at 
a rate of not less than 10 miles an hour, and the boilllr pres. 
sure was not to exceed 50 Ibs. per square inch. The weight 
was not to exceed 6 tuns, nor the cost $2, 750. 

THE " ROCKET. " 

Three engines competed for the prize : the Rocket, con­
structed by George Stephenson; the Sanspareil, by Thomas 
Hackworth ; the Novelty, by Messrs. Braithwaite and Er. 
icsson. Tht' Rocket weighed 4 tuns 5 cwt. , �d its tender, 
with water and coke, 3 tuns 4 cwt. It had two loaded car. 
riages attached, weighing a little over 9 tuns and 10 cwt. 
The greatest velocity attained was 2'4- miles per hour, and 
the average consumption of coke per hour 217 Ibs. See A ,  
Fig. 5 .  The Sanspareil attained a speed o f  221 miles per 
hour. but with an expenditure of fuel per hour of 692 Iba. 
The Novelty carried its own water and fuel. In consequence 
of successive accidents to the working arrangemetJ.ts. this 
engine was withdrawn from competition. A fourth flngine, 
the Perseverance, by Burstall, not being adapted to the track, 
was withdrawn. 

The Rocket engine was superseded in 1837, bei..lg con­
demned for life to the collieries. Here it proved itself ca­
pable of a rate of 60 miles an hour ; but being gain con­
victed of levity while on duty, it was cashiered a'ld its place 
filled by heavier machines of 12 tuns. After a 4' If years of 
inglorious retirement, some one, not totally oblh !OuS of how 
it would look in history, recalled the old soldier from his 
limbo, and now he enjoys the company of his elder brother, 
Hedley's Puffing Billy, in the English Patent Museum. 

In Fig. 5, A is an elevation of the Rocket. '.i ie boiler, a, 
i s  a cylinder 6 feet long, and has 25 tubes. The fire box, b, 
has two tubes, communicating with the b<)�ier below and 
above, and is surrounded by an exterior ca. ,ing, into which 
the water from the boiler flows and is m"intained at the 
same level as that in the boiler. B is a longitudinal vertical 

.1 ig. 7. 

Baldwin Locomotiv� (End 
Elevation and 1}llnsl.'erse &clion). 

In the spring of 1813, William Hedley built a locomotive section of a modern English locomotive, w .... ich may serve as 

with four smooth drive wheels. to run on a smooth rail. a contrast to Stephenson's first crude effort. The boiler is 

The machine failed to accomplish much, on account of its surrounded by two casings, one within the other, united by 

small boiler. Hedley thereupon, the same year, built ano- stays. The tubes, a, are of brass, 124 in number. a.nd the 

ther engine (shown at B, Fig. 3), having a return-flue boiler, boiler has longitudinal stays connecting the ends. b is the 

and mounted on eight driving wheels, which were coupled smoke box, into which the blast pipe, c, discharges. d is the 

together by intermediate gear wheels on the axles, and all 

Fig. 8. 
Fig. 4. 

])Pdd.> and SlepiunsDn Locomoliv. 0815\ 
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steam dome, into which the steam from the upper part of  

the boiler enters, its  amount being governed by a regulator 

controlled by a winch. This serves to obviate in great de 

gree the effects of priming. The steam pipe, e, ' has two 

branches, each entering one of the boxes containing the 

valves by which the flow of steam to the cylinders is con­

trolled. C is an eJ>press engine designed by G ooch for the 

Great Western Railway, where an unusual rate of speed is 

maintained. The boiler has 305 tubes, 2 inches in diameter. 

The cylinders are 18 inches diameter and 24 inches stroke, 

the driving wheels 8 feet in diameter, the heating surface of 

the fire box 153 square feet. D is an express engine de­

signed by Crampton. It is adapted for the usual gage . 
Fig. 6 is a central longitudinal section of an approved 

form of American l ocomotive as made at the Baldwin Loco­

motive Works, Philadelphia. Fig. 7 is a perspective view. 
Fig. 8 is a front elevation, one half of which shows a trans­

verse section through the boiler. The engine has four dri 
vers, 601 inches in diameter, and a four-wheeled swing bol­
ster truck, and weighs, with water and fuel , about 65,000 

Ibs. The flues, 144 in number, are 2 inches in diameter, and 

11 feet 5 inches in length. The fire box, of cast steel, is 66 

inches long, 34t inches wide, and 63 inches deep. Water 
space 3 inches sides and back, 4 inches front. Grates, cast 
iron, The cylinders are horizontal. Valve motion gradua­
ted to cut off at any point of the stroke. The tires are cast 
steel, and the wheel centers of cast iron with hollow spokes 
and rims, the wrist pins of cast steel, the connecting rods of 
hammered iron. The truck wheels are 28 inches in diame·  
ter. All the principal parts of  such engines are interchangea­
ble. 

Attempts are being made, by adaptation of the furnace 
and boiler, to run locomotives by means of liquid fuel . Dif­
ferences also occur in the construction of the heating parts, 
according to the character of the fuel-coal, coke, wood, 
peat, etc. 

The ordinary speed attained on EngUsh rail ways is great. 
er than that usual in this country. The Great Western ex· 
press from London to Exeter travels at the rate of 57 miles 
an hour including stoppages, or 55 miles an hour while ac· 
tually running. Midway between some of the stations a 
speed of 65 miles an hour has been reached. A speed of 75 
miles is equivalent to 35 yards per second, so that if a row 
of stakes one yard apart were driven at the side of the road, 
they would, at this velocity, appear undistinguishable one 
from another. Were the driving wheels of the locomotive 7 
feet in diameter, they would revolve 5 times in a second, 
each piston would traverse the cylinder 10 times per second , 
while there would be 20 discharges of waste steam per se· 
cond , causing a continuous sound instead of the cough 
which is heard when the engine is moving slowly. 

Very high speeds haye been attained, on special occaliions, 
on American roads, probably fully equaling any time ever 
made in England. For instance, it is stated that a train, con­
veying some officials of the New York Central Railroad, 
made the distance from Rochester to Syracuse, 81 miles, in 
61 minutes, said to be the fastest time ever made in Ameri­
ca. 

The life of a locomotive engine is stated, in a paper read 
before the British Association, at thirty years. Some of the 
small parts require renewal every six months. The boiler 
tubes last five years, and the crank axles six years ; tires, 
boilers, and fire boxes, seven to ten years. The side frames, 
axles, and other parts, thirty years. During this period, the 
total cost of repairs is estimated at $24,450 in American mo­
ney, the orlginal cost of the engine being ;8,490. It thAre­
fore requires for repairs, in eleven years, a sum equal to its 
original cost. In this time it is estimated that an engine in 
average use hali run 220,000 miles. 

The S�n'. I\etl'ograde l1lotlon al,d the W eather. 

To tlte Editor of the Sciflntific American : 

Some time ago, I showed, in your columns, that both 
lunar acceleration and retardation in the earth are pure re­
sults or outgrowths of increase in the sun's motion ; and still 
later, I sho wed,through the same channel, that inequality in 
the moon's mean motion is a result of solar retrograde mo · 
tion : and now, with your permission, I will show that solar 
retrograde motion, or the sun's velocity, has much to do 
with our terrestrial winds and weather. 

It is recorded in Harper's Monthly Magazine for November, 
1876, that Mr. Charles A. Schott, of the Coast Survey Office, 
has, by great labor and investigation, discovered that there 
is what we may call an oscillation of the winds and weather 
in about every seventy years. Says the magazine : " All the 
stations agree in showing a rapid rise in the temperature 
about February 20. There are also indications that the 
hottest and coldest epochs change somewhat from year to 
year, making a complete circuit in seventy years through a 
range of about six weeks. On comparing the average di­
rection of the wind with the average temperature,it appears 
evident that for years of northerly winds the temperature is 
10W'er;and for southerly winds it is higher So that secular 
changes in local temperature are attributable to correspond­
ing changes in the direction of the winds. These latter 
chan�es, on the other hand, must be a part of a system of 
oscillation in the general currents of the atmol!lphere, which 
may be ultimately due to slight variation in solar radiation . "  
Here I wish t o  note three ihings : first, that the wind and 
weather are supposed to circulate round the earth in some. 70 
years ; second, that change in the winds may possibly be due 
to slight variation in 801ar radiation; and third, that I see, 
from another printed source, that a certain " German phil. 
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osopher, Professor Prestel," ascribes weather changes " to sages long enough to contain half of the steam used. It 
the moon. "  Allow me to present my views. makes no difference whether the steam is exhausted from 

The sun retrogrades in the plane proper of the ecliptic 50t the cylinder at 90 or at 5 Ibs. pressure to the inch ; the per­
seconds, annually; and so of course does the earth, in her centage of waste will be precisely the same. The cubic capa· 
own orbit, as it were ; and it takes her 20 minutes and 20 . city of the steam passages between the valve and the bore 
seconds, in other words, 1 year, 20 minutes, and 20 seconds, of the cylinder represents exactly the cubic quantity of 
to reach the same point in the heavens that she was at, say, steam used over and above what is needed to work the en­
on December 31 last at 12 o'clock at night. T wenty minutes gine ; and the sooner locomotive builders realize this, the 
and twenty seconds amounts to one day, or .one rotation of sooner they will be prepared to reduce the length of these 
the earth, in 701 years. In 70 years and 8 months, therefore, wasteful passages. 
the earth loses one day on the stars; and it will be seen in Another improvement noted in this engine consists in the 
a moment or two that she loses the same amount, in the interposition of a short link between the rocker arm and 
same space of time, on the winds and the weather ; for the the arm upon the valve stem, in such a way as to cause the 
winds do not circulate round the earth, as supposed, but the valve to open and close quickly, and to remain open and aI­
earth turns-retrogrades round-to receive the windli, sup_ most stationary for a considerable interval . thus giving a 
posing them to blow from the same quarter. very free exhaust and a timely and rapid opening and clos-

To give a proper idea of what we mean , suppose the sun ing of the valves. F. G. WOODWARD. 
to be moving retrogressively at great velocity, and the earth Worcester, M ass. 
in consequence to be ever meeting and stemming an etheric 
current : suppose too that the earth's rotary motion is 
stopped, and that nothing but her orbital motion and the 
sun's is going on. In such a case, the etheric current would 
ever strike the earth on one point of her surface ; that would 
be the point or side of her that is ever lying next to the cur­
rent. Now suppose that she retrogrades round her axis in 
a year, an amount equal to the 1 ·365! of a rotation-an 
amount equal to 20 minutes and 20 seconds-the point on her 
surface that directly breasted, so to speak,the etheric breeze 
last year would not breast it this year; but one, a little more 
than 5° east from it, would. 'rhus, by the earth's westerly 
or retrograde motion, as it were round her axis, the ever 
parallel current of storm seems, to all appearance and to 
meteorological evidence, to circulate easterly round the 
earth, while in reality it is the earth that is turning round 
to receive the ever parallel.flowing etheric breeze: a current 
that must ever flow directly from the sun as radiance, or 
be the result of the earth's being drawn, as it WQre, through 
ether by virtue of the sun's velocity, as a vessel propelled 
through water meets the still water as if it were flowing in 
a current against it. 'rhis, I say, would give the winds and 
weather an apparent easterly motion round the earth in 
some seventy years : and that is exactly as Mr. Schott finds 
it. I cite again from Harper's Magazine : 

" Mr. Schott finds no perceptible secular change in the 
temperature of the country, nor any decided connection be­
t ween our temperature and the variations in solar spots. 
For ten stations the mean temperature has been commuted 
for every day of the year, and it appears from these that 
changes in the normal temperature of any day extend over 
large tracks of country, and progress in an easterly direc· 
tion . "  Thus I connect even the winds and the weather 
with solar retrograde motion, and I think that the moon has 
nothing to do with the weather. She, in every 18 years,and 
al l along through the 19th year, so conjoins with the sun 
and earth that the four-sun, earth, moon, and storm cur· 
rent-are in line, or parallel with each other, and so a sort 
of periodic 19 years storm occurs. But the moon has no 
more to do with raising it than the surface of the earth has 
with the so ·called seventy years oscillation, that is, the 
seventy years and eight months oscillation. 

When astronomers, meteorologists, and other scientists, 
can clearly see the sun and th(� whole solar system moving 
retrograde in the plane proper of the ecliptic, they will be 
much more able to tell how and why phenomena occur ; and 
it will cost them less time and labor too, I think. 

Gloucester city, N. J .  JOHN HEPBURN. 
.. u� .. 

Tile CorUss Engine at the Centennial. 

To the Editor of the Scientific American ; 

While watching the movements of this celebrated engine 
a few days ago, I noticed among its details two improve. 
ments upon former engines of the Corliss style. The most 
important of these .onsists in the placing of the valves in 
the heads of the cylinder instead of in the cylinder casting. 
This disposition of the valves does away with the eight trio 
angular cavities in each cylinder which form the steam �������:::� ports, namely, A , the inlet, B, the 

I I I exhaust ports. The diagram shows k.:=======::J a cross section at one end of a cyl· .A - '\ inder through the center of the 
ports, the aggregate capacity of  
these ports being equal to from two 
to four per cent of the steam used 
in working the engine. By placing 

� the valves in the heads of the cyl­
inder, they are brought almost in 

B _ II ' contact with the piston (when at r;:=======:::;1 the end of its stroke) from end to 

I �I ;;;;;;;;;;��;;�I J end of the ports, thus effecting a 
Ii: saving of the two or four per cent 

of steam usually wasted, and of conrse enhancing the econ­
omy of the engine in like proportion. 

Could a l ike improvement be made in the valve gear of 
locumotives, the consequent saving of fuel ought to give the 
inventor a fortune in a short time. In locomotives, from 
five to ten per cent of the steam used is wasted in the huge 
passages between the valve and piston : and more, another 
benefit (aside from the direct saving of from five to ten per 
cent of steam, owing to the more perfect appropriation of 
the steam used, consequent upon the close proximity of the 
valves to the piston) is lost. Some engineers argue that 
short steam ports are of but little benefit in any case, espe­
cially in engines working under a high degree of expansion. 
By what line of sophistry they arrive at such a concluilion, 
I know not. They might, by the same reasoning, say that 
an engine would work j ust as economically with steam pas-

Tile Dude Canal i n  Corn,vall, Engl and. 

To the Editor of the Scientific American : 

The Bude Canal, from Bude to Launceston, is said to have 
been working for fifty years. It was intended to transport 
ore from Launceston to Bude, but is now principally used to 
carry coal, and sand from the coast for manure for the farms. 
In order to carry the canal over the highest points of the 
land, a very simple and wond erfully effective plan has been 
carried out. The canal is made in sections, each on a level ; 
and each two sections are joined by an inclined plane, on 
which are laid grooved rails The barges, which are built 
for the purpose, are hauled bodily out of the canal laden 
with, say, 4 tuns of coal or sand, and drawn up the tram­
way with a chain, and launched again in the next section 
of canal, which starts from the top of the hill. There are in 
the entire length of the canal six of these planes, three be­
tween Bude to the highest point, and three down into Laun­
cEston. At Marham, about 1+ miles up the canal from 
B ude, is tIle first ascent. I j udged the length of the incline 
to be 800 feet, and the gradient 1 in 6; the total ascent, 
therefore, is about 130 feet. The barges are small, of about 
5 feet b3am, and 15 feet in length, and are loaded with 4 

tuns, total weight being 5 tuns each when 10ad\Jd. Fitted 
on the flat bottoms are four wheels, which run in the 
grooved rails, laid like an ordinary tramway, in two lines up 
the incline. An endless cable passes between the rails, up 
one and down the other, and round large wheels at either 
end. These wheels are fixed horizontally. The wheel of 
the upper end has a Rtrong shaft or axis, which descends 
into a chamber belo w, where, by means of cogged wheels, it  
is connected with an enormous water wheel, the moving 
power. This water wheel is overshot, and has a diameter 
of 60 feet. The barge to be hauled up having been placed 
in position and fastened to the end less cable chain, the 
water wheel is set in motion, and the barge is rapidly 
drawn to the top of the incline and floated again in the 
upper canal. About two miles further up I came to Hob­
bacott, where is the second incline. This is longer and steep· 
er, and is worked in a different manner. This incline is 
900 feet long ; total rise, 275 feet. At the top are two wells, 
20 feet in diameter and 225 feet deep. At the bottom of 
each is an escape for water �o flow out into the lo wer canal. 
Suspended in these wells, by massive cables from a horizon· 
tal roller, are two huge iron buckets, capable of holding 60 
hogsheads of  water each, and weighing, when full, 16 tuns. 
These are so arranged that , when one bucket is at the top of 
one well, the other bucket is at the bottom of the other. 
The bucket which is at the top of the wel l is filled with wa· 
ter from a sluice, and is allo wed to descend ; and in doing 
so, it raises the bucket in the other well, which comes up 
empty, the water having escaped through a val ve which 
opened mechanically when the bucket reached th e bottom. 
The alternate rising and falling of these buckets set s in mo­
tion the endless chain cable on the incline ; and by m eans of 
cogged wheels, the power is so mul iplied that the descent 
of the bucket, weighing 16 tuns, into the well 225 feet deep . 
suffices to haul a barge weighing 5 tuns up the entire length 
of the incline, 900 feet, in the 'space of 4t minutes. The 
whole of this machinery is worked by two men and a boy, 
with no further expense than the oil for the machine. 

About nine miles further up the canal, at its highest 
point, is a vast reservoir messuring 60 acres, which supplies 
the water for working the canal. 

London, England. B. R. PLANTE. 
.. .  11 .. 

The Supposed Planet Vnlcan. 

To the Editor of the Scientific American : 

Please to add my testimony to that of others regarding 
the intra-mercurial planet. Unfortunately, when I saw 
the planet, supposing it to be known to astronomers, I 
did not attach Buch importance to the subject as to induce 
me to make memoranda, and at this distance of time can 
only think that it was about the year 1860. I was residing 
then in Washington Territory, and was superintending 
some work on a prairie, a few miles from Fort Vancouver, 
on the Columbia Rivf'r. A range of mountains was in the 
distance, from behind which the sun had reached an alti· 
tude of about 30° above the horizon, when a small boy asked 
me what was the matter with the sun. On looking at it I 
saw a planet, not as your correspondent saw it, but as a per· 
fectly rounded, well defined dark spot, having with the disk 
a s'maller relative proportion than that you have illustrated , 
and situated nearer the disk's diameter. I watched its pro· 
gress till its completion without a telescope, merely glan­
cing with partially closed eyes, at very short intervals. It 
was in the hight of summer, and the hour was so early that 
no one but our party, that I have heard of, sa,w it .  I am 
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sorry I can give so few data regarding an event of which I 
am as certain as of my own existence. The clear but pecul­
iar skies of that region in summer may account for the dis­
tinctness of the view. 

Washington, D.C. RICHARD COVINGTON. 

PRACTICAL MECHANISM. 
BY JOSHUA ROSE. 

SIJ:COND SERIEs-Number X V .  

PATTERN MAKING. 

O ur second example, I!'ig. 106, is a de"lign for another kind 
of gland. such as is often fi tted to glands for pump rods and 
�pindles. For the small sizes, the glands are usually cast 

solid, and the hole is drilled out in the lathe, in which case, 
providing the gland is not very deep, it would be molded 
vertical ly, with the head in the nowel, and would be turned 
out of the solid piece of wood in the style of our previous 
example, treating' for the moment the hexagonal part as a 
flange, whose diameter must be turned to the size of the 
hex�gon across the corners. After the turning b done, we 
mark the hexagon as follows. We set a pair of compasses as 
nearly as possible to the radius of the turned piece that is to 
form the hexagon, and divide that piece off into six divisions, 
in the manner shown in Fig. 107 ; for the radius of a circle 
will divide its circumference into six equal parts. So that, 
if the compasses are correctly set, one trial will be sufficient ; 
but if not, we must readj ust the compasses and go around 
again .  Then, from these points, we square lines . as shown 
in Fig. 107, at 1,  2, 3, 4, 5, 6 ;  and then, wi th the paring 

fftg.Zf}?' 

chisel, we pare off the sides to the lines. It is not necessary 
to actually draw the hexagon on the circumference by' join. 
ing the lines of division on the top o f the flange; for a 
straight edge, being applied as the paring proceeds, will be 
all that is necessary to produce a true hexagon. Neverthe· 
less it  is possible that error lllay have crept in, though we 
have performed the above operation with the greatest of 
care ; it is therefore i mperative upon us to apply correcting 
te�ts to our work , such as a pair of calipers to try i f  each 
pair of the opposite sides are parallel , also the be vel to ve­
ri fy if each angl e of the figure contains 120°. Hexagon 
shapes are so common that a special hexagon gage is very 
useful; and such a gage, of  the most approved form, is shown 
in Fig. 108, together with its method of application, the 
edges, A B, being to t.ry the hexagon, and C D to square 

Jtitut if i t  �mtritl1u. 
pattern work are made very fine, in fact merely distin!!,uish­
able; and the instrulllent by which they are drawn is shown 
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in Fig. 110 .  I t  is  called a cutting scriber, and the end at  A 
is beveled off at both sides, like a skew chisel, forming a 
knife edge. The end, B, is ground to a point, and both ends 

Ftgua 
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are finished on an oilstone,. The point end is for drawing 
l ioes along the grain, while the cutting edge, A , is for draw­
i ng l ines across the grain of the wood. The wooden handle 
in the center is to enable the operator to hold it more firm­
ly. It sometimes happens that the size of the hexagon is 
given across the fiat sides instead of over the angle; and 
when that is so, we proceed as follows : We describe upon a 
piece of board, as in Fig. 111 ,  a circle of a diameter equal 
to the given distance between the flat sides. We then take 
a hexagon gage, or else set the bevel squa .. e to an angle of 
120°: aud applying it to the planed edge of the board . we 
draw the line, C D, in Fig. 111, in which figure, A is the 
c:rcle of the size of the fiat sides of the hexagon, and B E 
are the planed edges of the board. We next reverRe the be­
vel ; and from the opposite edge of the board we strike the 
line, F D, cutting C D at the point, D, where both the lines 
cut the circumference of the circle, A. Then from the cen ­
ter of the circle, A, we draw the circle, G, intersecting the 
point, D. The diameter of G will be the size of the hexa­
gon across the corners. 

If the gland is a long one, it will be better to make it in 

halves, letting it part across two corners, as shown in Fig. 
1 12. When a gland of this kind is made in halves, the cor· 
ners at the parting are liable, from their weakness, to chip 
off, and it is therefore proper to make it of hard wood. 

.. . . . .  
"W ater S u pp J y  lor Towns . 

The subject of water supply is one that is now engaging 
the attention of the authorities in many large towns. The 
extended drought in the Eastern State� during the past 
summer has revived in this vicinity the enquiry for advice 
as to the best means of providing an inexhaustible supply 
of water. 

The city of Orange, N. J.,and the adjoining town of Mont­
clair, both rapidly growing places, have during the past 
summer been exceedingly short of water, to the inconve­
nience of many vf the cit,izens. Montclair lies at the foot of 
Orange Mountain, and the city of Orange scarcely one mile 
from the base of the same mountain , on which inexhausti 
ble springs are found by digging only a few feet. It occurs 
to us that the above places, as well as many other towns, 
similarly situated in the vicinity of mountains, might 
readily be supplied in the manner in which the city of Du­
buque, Iowa, has recently (by accident) acquired a novel and 

the edge to the face, and the edge, E, being used as a straight practical water system. Some time ago, in one of the bluffs, 
edge. If, however, we have not such a gage, we may set a lead-mining company met obstruction from water; and to 
the bevel square, shown in Fig. 23, in the following man- obtain relief the bluff was tunneled, when it was found 
ner : Take a piece of board phmed on one side and on one that a copious fountain had been struck, which ran to waste 
edge, and let A B, in Fig. 109, represent the planed edge, for several years. But the water was most excellent, the 
from which we mark with the gage the lin� C D. 'l'hen supply exceedingly liberal, and the''head so elevated that the 
taking any point, such as I, in the line. C D, as a center, idea of utilizing it was seized by a company, the property 
at ' a convenient distance we describe with a pair of com· purchased, and a system perfected which gives the cheapest 
passes the arc, F G. We then take the compasses, and, and best water supply known in the country. 
without shifting their points at all, we rest one point on the _ . . . .. 
intersection of the lines, C D  and F G, and then mark the Origin of Wire Rope . 

arc, H. If then we draw a line from the intersection of the Mr. Andrew Smith, C. E. , of London, in the year 1828, 
arc, F G, and the arc, fl, to the center, I, upon which the first applied wire rope as a substitute for catgut, in aid of 
arc, F G, has struck, the lines, H I, I C, form the angle re- another invention of his for metallic shutters. The rats 
quired ; and we may apply the stock of the bevel square to have destroyed the strength of the catgut line by eating it; 
the planed edge, A B, and set the blade to the line, I H, as the position of the sheave or pulley was so placed and so nar · 
den oted by the dotted lines. Thf> bevel being set, we tes t row in the groove that none but a small substance could be 
the work as it proceeds, first cutting down one hexagOnal 'j applied to that particular case. Necessity, after all, was the 
side and then appl} ing the bevel to gage the angle of the the mother of invention. Time rolled on, and the author 
others ; and as the diametrically opposite sides are finished, ' watched anxiously the working of this experimental metal­
we apply the calipers. The lines of division upon all good lic cord; four years were spent in experimenting, in order 

34 1 
to test its strength in comparison with hempen rope and. 
chain, as regarded weight, size, strength, priee, durability, 
and economy. This required time,  patience, and a heavy 
outlay of capital. On January 12, 1835, the first patent was 
obtained by Mr. Smith, and in 1839 he had obtained his 
fourth patent . 

� II . ..  
Stick to a L egitimate Busine ss. 

Well diremed eneri!"y and enterprise are the l ife of Ameri . 
can progress ; but if there is one lesson taught more plainly 
than others by the great failures of late, it is that safety lies 
in sticking to a legitimate business. No man-manufa cturer 
trader, or banker-has any moral right to be so energ�tic and 
enterprising as to take from his legitimate business the cap­
ital which it requires to meet any emergency. 

Apologies are sometimes made, for firms who have failed 
by recurring to the important experiments they have aided : 
and the unnumbered fields of enterprise where they have 
freely scattered their money. We are . told that individual 
losses sustained by those failures will be as nothing com­
pared with the benefits conferred on the community by their 
liberality in contributing to every public work. There is 
little force in such reasoning. A man's relatious to a credi­
tor are vastly different from his relations to what is called 
the public. The demands of the one are definite, the claims 
of  the other are just what the ambition of the man may 
make them. 

The histories of honorably successful business men unite 
to exalt the importance of  sticking to a legitimate business ; 
and it is most instructive to l5ee that, in the greater portion 
of the failures, the real cause of disaster was the branching 
out beyond a legitimate business, in the taking hold of thi s 
and that tempting offer, and, for the sake of some great gain , 
venturing where they did not know the grouna, and could 
not know the pitfall . 

� I e. . 
The Inventor of' Gas Ligbts. 

The inventor of  gas lights is said to have been a French­
man, Philippe Le Bon, an engineer of roads and bridges, 
who in 1 782 adopted the idea of using, for the purpose of 
illumination , the gases distilled during the combustion of 
wood. He labored for a long time in the attempt to perfect 
his crude invention, and it was not until 1799 that he con· 
fided his discovery to the Ins ti tute. In September, 1 800, he 
took out a patent, and i n 1801 he published a memoir contain­
ing the result of his researches. Le Bon commenced by 
distilling wood, in order to obtain from it g as ,  oil, pitch, and 
pyroligneous acid ; but his work indicated the possibility of 
obtaining gas by distillation from fatty or oily substances. 
From 1799 to 1802, Le Ron made numerous experiments. 
He established at Havre his first thermo-lamps ; but the gas 
which he obtained, being a mixture of carburetted hydrogen 
and oxide of carbon, and but imperfectly freed from its im­
purities, gave only a feeble light and involved an insupport · 
able odor, and the result was that but little favor was shown 
to the new discovery ; the inventor eventually died, ruined 
by his experiments. The Engl ish soon put in practice the 
crude ideas of Le Bon In 1 804, one Winsor patented and 
cl aimed the credit of inventing the process of lighting by 
gas ; in 1801; several shops in Birmingham were illuminated 
by gas manufactured by the process of Winsor and Mur­
dock;  among those who used this new light was Watt, the 
inventor of the steam engine. In 1 8 1 6  the first use was 
made of gas in London, and it was not until 1818 that this 
invention, really of French origin, was applied in France. 

� . . . . 
How the Centennial Revives B usiness. 

Much has been said by the press thronghout the country 
about the visitors to the Centennial, and the ad vanta!!,es to 
be derived by the Exhibition . B ut the American Builder 
advances an idea which we have not seen alluded to else­
where : 

Every merchant and most well-to· do farmers and mechanics 
have visited some one of our large cities. But never before 
did they bring their wives and daughters. This last is the 
marked feature of the travel this year. For the first time 
in a number of cases, the wi fe, mother, and daughters hav� 
passed the borders of their native S tates. To them the 
crowded car, the well lighted hotel, the thronged streets, 
the new customs, are a revelation. They will carry back to 
their homes new wants and desires. Insensibly, perhaps, 
there will be a change in household and personal habits . 
The furniture of the parlor and sleeping room will have ad­
ditions and changes. Clothing once esteemed as tasteful 
will be replaced by other styles, not more expensive, but of 
differeu t  shades and shapes. The mechanic or the farmer 
will have new and en:arged ideas of his power as a part of 
our political and economical forces. This increased know. 
ledge is one of the principal reasons why such expositions are 
encouraged ; and it is to play no unimportant part in the pre­
sent marked revival of business activity. 

- .. , . 

To electrotype insects, ferns, etc. , immerse the object in 
a solution of nitrate of silver in wood naphtha. When par­
tially dried, the object should be treated with ammonia. the 
result being a double salt easily reduced. AfLer thorough 
drying, expose the article to the vapor of mercury, when the 
surface becomes completely metallized in a few minutes. It 
may then be placed in the bath and metal deposited in the 
usual way. 

'4 II • •  
BRASS cooking pans should be cleaned inside with vine­

gar and brick, then rinsed, thoroughly dried at the fire, and 
wiped with a clean cloth. White enameled pans require 
only a little soda and warm water to keep them clean and 
free from grease. 
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RAPID TRANSIT LOCOMOTIVE. 

We give a plate representing one of the three new tank 
engines built for the New York and Harlem Railroad, by the 
Schenectady Locomotive Works. They are intended�to run 
local trains between the Grand Central Depot, 42d street, 
New York, and Williamsbridge, a distance of eleven miles, 
including that portion of the Underground Railway on 
Fourth avenue, between Grand Central Depot, 42d street, 
and Harlem river. These trains are at times very heavy, 
owing to excursions, races, etc. :  and as the stopping places 
are very close together, very powerful engines are required 

Jtie.tifi t �merita •. 
x 1 3  inches; throw o f  eccentrics, 4t inches; outside lap of 
valve, i inch; inside lap of valve, 1\ inch; size of main dri­
ving axle journal, 6tx8 inches; size of other driving axle 
journal, 6tx8 inches; size of truck axle journal, 31x6 inches ; 
diameter of pump plunger, 4t inches ; stroke of pump plun­
ger, 3t inches; capacity of tank, 1 , 200 gallons.-Railroad Ga­
zette. 

.. 4 1 1  • 
Common SenIle Ch air!!. 

For several months we have had in use sundry examples 
of the " Common Sense " chairs, as made by Mr. F. A. Sin-

tion wheels are used. That marked B can be wedged out 
between or withdrawn from the other two by a screw on the 
axis of A. This latter wheel can be moved by the endless 
chain, C C.-The Engineer. 

" " I .  
A n  Ice Water Head Dre!!!!. 

In cases of hyperpyrexia, the rapid reduction of the 
patient's temperature by means of local application of cold 
is known to be highly beneficial, and in many cases is exe­
cuted in a rather rough manner by sponging the head, etc . 
But this presents many inconveniences, such as unnecessary 

RAPID TRANSIT LOCOMOTIVE, UNDER GROUND RAILWAY, NEW YORK CITY. 

for the service. Their general plan will be recognized as 
that which has long been advocated by Mr. M. N. Forney. 
The'frames which extend back of the fire box are continuous, 
although they do not appear so on the engraving. The 
Westinghouse brake has been applied to the truck and also 
to the driving wheels. Owing to the gre!J.t weight on the 
latter, and the power which the brake exerts on them and 
also on the truck, the engine can be stopped very quickly ; 
and as there is plenty of adhesion, it can be started without 
much danger of slipping. The following are the principal 
dimensions : Gage of road, 4 feet 8� inches ; total wheel base, 
20 feet 11 inches; distance between centers of front and back 
driving wheels, 6 feet 8 inches; total weight of locomotive 
in working order, 72,000 Ibs. ; total weight on driving wheels, 
49.500 Ibs. ; diameter of drivinlS wheels, 48 inches ; diameter of 
truck wheels, 26 inches; diameter of cylinders, 15 inches ; 
stroke of cylinders, 20 i nches ; outside diameter of smallest 
boiler ring, 44t inches ; size of grate, 35x53 inches; number of 
tubes, 144 : diameter of tubes, 2 inches ; length of tubes, 9 
feet 6t inches ;  square feet of grate surface, 12 '88190 ; square 
feet of heating surface in fire box, 81; square feet of heat­
ng surface in tubes , 710'4 ; total feet of heating surface, 
804'28 ;  exhaust nozzles, double ; diameter of nozzle, 2t inch­
es; size of steam ports, 1x13 inches ; size of exhaust ports, 2t 

clair, of the Union Chair Works, Mottville, N. Y. , and we 
are therefore enabled to speak from experience concerning 
their merits. As to comfort, they compare favorably with 
the most expensively upholstered or stuffed chairs, and are 
superior to the latter in durability of materials and economy 
of price. The " Common Sense " chair is made wholly of 
wood, with elastic wood woven backs and seats. Mr. Sin­
clair has evidently discovered the art of physiologically 
forming and proportioning the parts of the chair so as to 
secure the greatest amount of ease. 

Furthermore, his flourishing establishment is an example 
of what may be achieved by intelligent effort and persever­
ing industry. From a small beginning, with his own labor, 
his works have grown until now he employs twenty-five 
men, aided by improved machinery. The best ornamental 
woods are used, which are kiln-dried, worked, and joined in 
the most substantial manner. His illustrated catalogue 
shows several varieties of chairs, with the prices, which are 
quite moderate. 

COUNTER GEAR FOR LATHES. 
Our engraving shows a new driving gear for lathes, etc. , 

now being introduced by Messrs. Hind, of Nottingham, En­
gland. The illustration practically explains itself. Fric-

fatigue to the patient, and probability of wetting portions 
not requiring the application of moisture. Mr. Knowsley 
Thornton has perfected an ice water cap, composed of a coil 
of India rubber tubing, bound together so as to fit the patient's 
head. One extremity of the coil is connected with a pail or 
other vessel containing iced water; the other is placed in any 
convenient outlet for the water to trickle away. Its effect 
in cooling the brain makes it most valuable in cases of this 
desct:iption. 

A Dangero u!! Plant. 

The Revue Horticole draws attention to the fact that con­
tact of the skin with the leaves, and more especially the 
roots, of the rhU8 ju.qlandifolia or vernicifera is likely to be 
followed with great irritation from the stinging juices which 
exude from them. The symptoms much resemble those 
caused by the rhus toxicodendron, or poisoned sumach, long 
used in E:lgland as an irritant, an d still in use in America. 
There is an intense itching, followed by swellings and, 
perhaps, severe and obstinate ulcers. Though some people 
can handle the plant with impunity, yet to most it is dan­
gerouR; therefore, as it is now in great request in conse­
quence of the beauty of its foliage, let them beware how 
they handle it. 

BEVEL=COUNTER�GEAR FOR LATHES AND OTHER MECHANISM. 
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THE CASTOR OIL PLANT AS A TREE. 

In France, under favorable circumstances, castor oil 
plants sometimes grow to the hight of ten or even 12 feet, 
and have leaves nearly a yard in width. In England, they 
gi ve indications of becoming arborescent in autumn; but the 
cold weather which soon afterwards sets in puts a stop to 
further progress in that direction. The tree rici­
nus, shown in our engraving, is not a distinct spe­
cies ; on the contrary, it is the type of all the va­
rieties with which we are acquainted, and may be 
met with continually in warm climates, like those 
of the Riviera and Algeria, and even as far north 
as Montpellier, in France, provided it be protected 
against frost by straw or matting. 

The common castor oil plant, says a correspond­
ent of the English Garden,likes a warm aspect and 
a light rich soil. It is easily, as all of us know, 
raised from seed, which should be sown in heat 
early in spring. As soon as the young plants are 
old enough to handle, they should be pricked out 
separately into pots, and again placed in heat. 
They must be well watered and shaded until they 
have become thoroughly established, and should 
be allowed plenty of air on fine days, otherwise 
they will throw out long, weak shoots that very 
materially detract from their beauty. Their 
growth being very fast, the roots soon fill the pots in 
which they are placed, and when that occurs they 
must be shifted into larger ones. Towards the end 
of this month they may be gradually hardened off, 
and finally transplanted out of doors in good rich 
soil when all danger from frost is over, care being 
taken to give them plenty of water in dry weather. 
When castor oil plants are once transplanted, their 
roots spread so rapidly that they cannot be lifted 
and potted again successfully;  therefore, if they 
are to be grown in pots, they must always be kept 
potted, shifting them, of course. into larger ones 
from time to time. The only care which they reo 
quire during the winter is frequent but moderate 
watering, giving them air whenever the weather 
is favorable. Thus treated, castor oil plants may 
be kept in grt)wth and beauty for several years in 
succession, when they will form trees. which, if 
not as large as that here represented, or those 
grown in more favored climates, will at least add 
beauty to our gardens in summer. The most nota­
ble varieties are ricinus 8anguineus, the stem, leaf 
stalks, young leaves, and fruit of which are of a 
blood red color ; r. Borboniensis, which in southern 
climates attains a great hight ; and r. giganteuB. 

_ .... . 

J'titutifi t �mtritJ'. 
it makes the crimson paint with which Indians adorn their 
bodies ; and they employ the leaves and roots in cookery to 
increase the flavor and give a saffron color. 

Annotta is principally consumed by painters and dyers ; 
but it is also used to color cheese with, a pale yellow or flesh 
color. The Dutch use it for hightening the color of their 

THE CASTOR OIL PLAN T. 
BIXA ORELLANA---ANNOTTA. butter, and it is used for the same purpose in some Ameri-

It is from this shrub, the foliage and flowers of which is can and English dairies. 
DOW figured. that the annotta of commerce, commonly called ------......... I-i.H�_ .. _-----
annatto, is produced. Plants of it are seldom seen except 
in botanical collections ; but they are not devoid of orna­
ment by their fine green leaves and chaste pink flowers. 
When grown from seed, the plants attain a large size be­
fore producing flowers : but when raised from cuttings they 
flower freely when in a comparatively dwarf state. Cut­
tings of half-ripened wood strike readily in heat under a 
bell glass. The plants require a summer temperature 
of 75° to 85°, and a winter temperature of 50° to 60°. 
This shrub grows spontaneously in South America, and 
is cultivated in the East Indies. The fruit is like a 
chestnut, a two-valved capsule covered with flexible 
bristles, and contains a certain number of seeds smaller 
than peas. These seeds are covered with a soft, viscous 
resinous pulp, of a beautiful vermilion color and un­
pleasant smell like red lead mixed with oil, and it is this 
matter which constitutes annotta or annatto. The mode 
in which it is obtained, says the Journal of Horticulture 
and Cottage Gardener, is by pouring hot water over the 
pulp and the seeds, and leaving them to macerate, and 
then separating them by pounding them with a wooden 
pestle. The seeds are then removed by strainillg the 
mass through a sieve ; and the pulp being allowed to 
settle, the water is gently poured off, and the pulp put 
into shallow vessels, in which it is gradually dried in 
the shade. After acquiring a proper consistence, it is 
made into cylindrical rolls or balls, and placed in an airy 
place to dry, after which it is sent to market. It is 
most common in the English market, and is in the form 
of small rolls, each 2 or 3 oZS. in weight, hard, dry, and 
compact : brownish without and red within The other 
process of manufacture is that pursued in Cayenne. The 
pulp and seeds together are bruised in wooden vessels, 
and hot water poured over them ; they are then left to 
soak for several days, and af .erwards passed through a 
close sieve to separate the seeds. The matter is then left 
to ferment for about a week, when the water is gently 
poured off, and the solid part left to dry in the shade. 
When it has acquired the consistence of solid paste, it is 
formed into cakes of 3 or 4 lbs. weight, which are 
wrapped in the leaves of arunda or banana. This vari­
ety is of a bright yellow color, rather soft to the touch, 
and of considerable solidity. Labat informs us that the 
Indians prepare an annotta greatly superior to that 
which is brought to us, of a bright shining red color. 
almost equal to carmine. For this purpose, instead of 
steeping and fermenting the seeds in water. they rub 
them with the hands, previously dipped in oil, till the 
pulp comes off and is reduced to a clear paste, which is 
scraped off from the hands with a knife, and laid on a. clean 
leaf in the shade to dry. Mixed with lemon juice and gum, 

A Hospital In a Crater. 

The Board of Physicians of the Neapolitan Hospital for 
Incurables have determined to build a hospital in the crater 

BIXA ORELLANA.' 

of Solfatara, lying between Naples and Pozzuoli, in Southern 
Italy. The vapor that arises from the crater has been found 
to be charged not only with sulphur but also with arsenic, 
and it is said that several persons suffering from lung 
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diseasas have been restore.! to health by inhaling this vapor 
for a few weeks. 

• ••• • 
Pacts About Air and Mine Ventilation. 

At a recent meeting of the North Staffordshire Mining In­
stitute, a paper by Mr. Wardle, of Burslem. was read on 

this subject. He said the temperature of the earth 
increased as they descended at about 1° Fah. for 
every 50 feet to 60 feet. At the deep coal pit at 
Dukinfield. the temperature was constantly 75° 
Fah. at a depth of 2 . 151 feet, and at a depth of 
17 feet it was only 1 ° Fah. ,  which gave an increase 
of 1 ° Fah. for every 89 feet only. The avera/!"e 
degree of temperature of the earth was 1 ° Fah 
for every 55 feet in descent to a depth of 1 , 800 
feet. and afterwards 1 ° Fah. for every 44 feet. At 
10.000 feet, the temperature would be 212° Fah. , 
provided all other circumstances remained tIle 
same ; at 20 miles, 1 , 760° Fah. ; and at 50 miles it 
would be 4, 600° Fah., h eat sufficient to melt any 
known metal. Thus. the deeper the shafts of 
their coal mines, the greater the amount of na­
tural ventilation they would obtain. A current of 
air. traveling at a speed of 10 feet per second , 
/!"ave a 'pressure of 0 '492 lb. to the square foot 
at 16 feet, = 0 '989 ; at 51 '34, = 6'027 ; and at 200, 
= 39'2, as experienced on the surface of the 
earth. These mil?ht be described as, first, a 
breeze ; second. a light gale ; third. a gale ; and, 
fourth, a hurricane. Increased velocity of wind 
meant greater friction or higher water gage. Ai r 
was perfectly elastic ; by pressure it could be 
s<i.ueezed into less bulk ; and if that pressure 
were withdrawn , it filled the same space as for­
merly. Heat had the same effect upon it as 
pressure. A cubic foot of air wei ghed 223 grains ; 
a cubic foot of water weighed 1 , 000 ozS. ; a cubic 
foot of watery vapor weighed only �72 grains. 
So that the more vapor there was in the air, the 
lighter it would be. Friction was estimated by 
the force required to overcome it. Friction of air 
increased or decreased in the same proportion 
that the extent of the rubbing surface exposed to 
the air increased or decreased. A circular airway 
offered less resistance in proportion to its area 
than any other form, because its circumference 
was less in proportion to its area than the pe­
rimeter of any other figure. Airways should be 
as large and with as smooth a surface as pos­
sible. Splitting the air current was preferable to 
taking the whole current of air round the work­
ings in one body. Generally speaking, splitting 

the air increased the quantity of ai r obtained by a given ex­
penditure of power ; but the benefits to be derived from split­
ting were limited by the area of the shaft. 

.. . . ..  ., 
The TU'lnkllng of" the Stars. 

The scintillation of stars, and its close connection with 
changes of weather, has, as is k nown. much interested 
Humboldt, Arago, Kaemtz, Secchi, and many others ; and 
recently it has also been the subject of valuable spectro. 
scopic researches by M. Respighi. M. Montigny, who 
some time ago investigated scintillation in relation to the 
special characteristics of the light of different stars, pub­
lishes in the Bulletin of the Belgian Academy, No. 8,  an 
el aborate report upon his researches into the connection 
existing between scintillation and various meteorological 
elements. The chief results, arrived at after a discussion 
of 1 , 820 observations made on 230 days on 70 different 
stars, are as follows: The intensity of scintillation (mea. 
Bured by a special apparatus, the 8cintillometre) increases 
i n vRriably with the occurrence or approach of rainy well. 
ther and with the increase of tension of vapor in the air 
on o�e side, and the increase of pressure and decrease of 
temperature on the other : the influence of the two for­
mH factors being far more sensible than the combined in­
fluence of the two latter. The scintillation, which is on 
an average stronger during winter than during summer, 
increases with the arrival of moist weather at all seasons. 
It increases also not only on rainy days, but one or two 
d8 ys before, decreasing immediately after the rain has 
ceased. Moreover, the intensity of scintillation increases 
d uring strong winds, and with the approach of barome­
-l ric depressions, or bourrasques, the increase being most 
pronounced when thE' depression passes near to the ob­
server. It then largely exceeds the average increase cor· 
responding to rainy days ; and the influence of great move­
ments in the atmosphere totally counteracts the contrary 
influence of a lowering of pressure. M. Montigny is thus 
correct in saying that a continued investigation of scin­
tillation would be of great service, not only for th e pre· 
vision of weather, but also fOT the general study of me­
teorology, affording a very useful means for the explora­
tion of the higher regions of the atmosphere. -Nature. 

• ••• & 

Appleton's Encyclopredla. 

The new revised edition of this magnificent work is 
now completed, and forms one of the most valuabl e and 
important collections of popular knowledge ever brought 
out in this country. The printing materials, engravings, 
etc. , have alone ('ost the publishers over half a million 
dollars. The reader will be able to form an approximately 

correct idea of the magnitude and sterling character of the 
work by consulting the publisher's advertisement given 
on another page. The work more than justifies what is 
there stated. 
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Continuedfrom first page. 

The large engraving whi ch occupies our initial page this 
week represents one of the most complete exhibits in the 
whole magnificent array of woodworking machinery. It is 
that of Messrs. J. A. Fay & Co., of Cincinnati, Ohio, with 
many of whose excellent machines our readers are already 
familiar through the ill ustrated descriptions which have 
appeared in these columns. In the manufacture of these im· 
plements, extensive experience, talent, and the greatest care 
are brought to bear. All shafts and turned fittings are fin. 
ished to standard sizes, scre ws are turned , heads and threads 
made on a regular system, holes are bored and tapped ex­
actly to correspond, every revolving part is carefully and 
accurately balanced, all bearings are reamed and scraped, 
none but the best materials are used, and finally a rigid trial 
and inspection renders each machine, before issuing from 
the factory, in the best possible condition. The implements 
exhibited at the Centennial are by no means all of the dif­
ferent productions of MeE>srs. J. A. Fay & Co . • but are selec· 
ted with much di scrimination, so as to typify gen .. rally the 
variety manufactured by this firm. We describe them be­
low in detail , referrmg to each, as will be seen . by a distin­
guishing number placed on the engraving. 

THE NO. 6 PLANING, MATCHING, AND BEADING MACHINE 

is marked 1 in the ilI ust,ration. It is claimed to be the most 
important implement of the class displayed, on account of 
its ad mirable construction and the speed with which it fin 
ishes the work it is  designed to accomplish. The principal 
ad vantages are enumerated as follows : 

There are 6 feed rol ls, 8 inches in diameter. The weight 
of the No. 6 machine is 10. 600 Ibs. , and it surfaceil two sides 
24 inches wide, 6+ inches thick, and matches 14 inches 
thick. For a more detailed description, the reader is referred 
to page 147, Volume XXXV of the SCIENTIFIC AMERICAN. 

At No. 2 in the engraving is represented tha 

No. 4 LARGE SIZE OUTSIDE PATENT MOLDING MACHINE. 

This wiil work any size of molding up to 9 inches wide, 
also plane, match, and bead narro w flooring, etc. The main 
spindle is it inches in diameter, providt'd with an outside 
bearing ; it is made from best Enillish cast steel, and runs in 
patent self-oiling boxes,l ined with the lining metal. The side 
spindles have patent setf- oiling steps an d bearingq, and ad­
j ust vertically. 'fhe outer spindle adjusts laterally, and 
swings to any angle desired. The inside vertical spindle is 
arranged to adj ust to and from the stuff, without altering 
the cutters . The under cylinder has a vertical movement, 
also a peculiar arrangement enabling the operator to take a 
greater or less cut without altering the cutters. The cylin­
der is combined with the rear bed, and is adjusted on the 
main bed, the false or rear bed moving with the cylinder, 
making it very convenient to adj u st .  The feed works are 
driven by improved gearing, which is heavily weighted, and 
has two changes of speed. The feed rolls are hung in 
s winging cranes, and, by the means of a lever at the rear of 
the machine, are instantly elevated from the stuff, when it 
is desired to withdraw it before passing the cutter heads. 
The bed drop is 13 inches. The machine is furnished with 
pressure bars, springs, steel wrenches, guides, and every 
thing needed for speedy adjustments. It is made to work 
either 3 or 4 sides, as may be desired, of 8, 9, and 10 inches 
wide or under_ 

THE No. 2 INSIDE PATENT MOLDING MACHINE, WITH BEAD-

ING ATTACHMENT, 

is represented at 3. This machine will work moldings on 
one or both sides, 12 inches wide and under, and up to 5 
inches in thickness, also plane. tongue, groove, and bead 
12 inches wide. 

The cutters may be set at varying angles and are capable 
of sticking any styl� of molding, by using cutters on all four 
sides, thus equalizing the cut and utilizing the power. The 
under cyli�der has a vertical adj ustmen t, graduated to differ. 
ent thicknesses of cut while in m01 ion ; and by simple loos· 
ening one bolt, the pressure bar and stands can be swung en· 
tirely clear of the cylinder, giving free access to the cntters 
for purposes of sharpening or adjusting. 

A patent beading attachment upon the pressure bar, over 
the under cylinder, gages the depth of the bead from the 
surface of the board, thus securing an automatic sdj ustment 
of the beading shaft at all times. 

The upright spindles can be moved vertically or horizon­
tally while in motion, the outer spindle to any angle �e­
sired. Devices are provided for preveuting the possibility of 
movement after the heads are brought to the desired posi· 
tiOD ; and there is a chip breaker for holding the fiber of the 
wood while the side cuts are being made. An equal pres­
sure is maintained on th e l umber being worked, regardless 
of any equ8lities in the thickness. The rolls are connected 
by expansion gearing, which allows the upper roll to adapt 
itself to the varying angles on irregularly sawn lumber. 

At 3 is represented the 

PATENT CARVING AND PANELING MACHINE, 

the object of which is to produce carvings and recessed or 
relievt'd panels on the surface of lumber, edge molding, or­
namenting, fret and bracket work, etc. It is especially 
adapted for- fine furniture, coffin and piano manufactories, 
etc. A hollow iron column gives an ample support for the 
cutter spindle and also for the table, which is adjusted and 
regulated to fnrm the required depth of moldings or carvings 
by means of hand wheel and screw. and has sufficient ver­
tical movem ent to admit of working stuff of four inches 
thick and under. 

THE NO. 2 VARIETY WOOD WORKER 

S represented at 5. This is one of those remarkable tools 

J citutifit �mtricau. 
capable of performing the work of several machines. It is 
adapted to planing out of wind, surfacing straight or tapered 
work, rabbeting door frames, etc. , rabbeting and facing in­
side blinds, jointing, beveling, gaining, chamfering, plow· 
ing, making glue joints, squaring up bed posts, table legs, 
newels, etc. , raising panels,  either square, bevel, or ogee, 
sticking beads, working circular molding, ripping, cross· 
cutting, tenoning, etc. 

-

When facing or planing out of wind. the vertical and lat­
eral adj ustments can be made simultaneously, thus constant 
ly retaining the proper distance between periphery of cut 
and the edge of table. All of the different functions of the 
machine are secured by the use of two tables. For sawing, 
an extra table can be inserted between the other two, mak­
ing a solid and continuous saw table. The arbor is of steel , 
9f large diameter, and revolves in bearings supported on the 
column. One bearing is cast solidly to the column, and the 
other is movable, and is readily detachable for the purpose 
of substituting different heads. This is a very advantageous 
feature. 

A nother combination, possessing a still wider range of ca­
pabilities. is depicted at 6. This is the 

NEW PATENT UNIVERSAL WOOD WORKER, 

claimed to be the only wood worker built in which both 
sides may be operated, and either side started or stopped 
without interfering with the other. As a planer. it is 
adapted for ordinary surfacing and thicknessing, planing 
out of wind, surfacing square, beveling, or tapering pieces, 
facing up bevels and baluster, etc. As a molding machine, 
it will work moldings, either simple or complex, up to 8 or 9 
inches in width, stick sash and doors, tongue and groove ; 
and on the wood worker side it will produce waved, oval, 
elliptical, circul a�, and serpentine and rope or twist mOld­
ings. Among its other uses are chamfering, cornering, rab. 
beting and jointing window blinds, gaining, panel-raising on 
one or both sides, tenoning, ripping, cross cutting, groov ­
ing, hand matching, making glue and table joints, miter 
ing, nosing, squaring up, and a multiplicity of other opera 
tions limited only by the skill of the operator. 

The molder and wood worker sides are securely connected 
upon one solid column with a substantial bafe, and the two 
sides of the machine are driven from one countershaft, which 
conveys power either separately or simultaneously. 

The molding side is so arranged as to form a complete 
four.side molder. The side spindles are fixed to and move 
with the table, which has a vertical movement of 16 inches. 
The feeding rolls are arranged for fast or slow feed. 

The wood worker side is constructed on the same princi­
ple and embraces the same general features as the patent 
variety wood worker above described. 

At 7 we represent the 

NO. 3 SASH AND DOOR TENONING MACHINE, 

adapted for sash and door, cabinet, wheel, car, and railroad 
shops. The upper and lower cutter heads are adj ustable so 
as to vary the thickness of the tenon or depth of shoulder, 
the carriage remaining stationary. Gages and stops with 
the carriage render setting out unnecessal y. The copes are 
raised and lowered with the cutter heads. but may be inde 
pendently set. Both cope and cutter head shafts are pro 
tected against endwise vibration. The upper cutter head is 
arranged to cut one shoulder of the tenon longer if desired, 
saw spurs are used in lieu of knife spurs, and the cutters 
operate with a drawing stroke. There is a binding pulley 
which keeps the belt right and sel f. adj usting, and the bon­
net may be conveniently swullg back out of the way to 
afford access to the cutters. The 

ELLIS PATENT BLIND SLAT TENONING MACHINE, 

shown at 8, is adapted to any length or width of slat, work­
ing both ends, cutting the shoulder and rounding the tenons 
simultaneously at one and at the same operation. The ma­
chine, which has a hand feed, is provided with two adjusta­
ble arbors and frames, carrying a set of circular saws for 
forming the shoulder and rounding the tenon. Connected 
to the arbor frames are revolving disks, into which the slat 
is inserted and rotated in contact with the saws or cutting 
tools. 'We are informed that it is capable of working 20,000 
slats per day. 

At 9 is shown the 

PATENT SELF-FEED BLIND SLAT TENONING MACHINE, 

which differs from the machine last described. It differs 
somewhat from the Ellis machine, as the slat is fed endwise 
through rotating chucks, the shoulder being pressed against 
an adjustable gage for regulating the length of slat. By the 
peculiar construction of the revolving cutting tools, two 
tenons are cut and divided with one cutter head, simulta­
neously and at one operation. A pressure upon the treadle 
causes a rotation of the slat, and at the same time depresses 
the chucks, carrying the slat against. the cutting tools, ena­
bling them to form a perfect tenon on each end. It will 
work any length of slat from It inches up to 24 inches, and 
will make any size of tenon desired. 

TWO PATENT BAND SAWING MACHINES 

are depicted in the engraving, one for ordinary curve saw­
ing, the other (10) intended for the furniture, wagon, sash 
and door,and agricultural shops,etc. An important feature is 
the method of . keeping ' he saw at its proper tension, allow· 
ing at the same time some flexibility to the parts, to com­
pensate for any sudden impact, and prevent breaking of the 
saws by buckling or friction upon the back or sides. There 
is also a shipper with frictional braktl for arresting the saw 
motion, and the table is provided with irregular adjustment 
for bevel sawing. 

At 11 is represented a 

PATENT BAND REBAWING MACHINE 

It will re-saw lumber up to 30 inches in width, and from 
6 inches in thickness down to the thinnest stuff that admits 
of re-splitting. It is also arranged for sawing board s from 
the side of a plank, and is equally well adapted for hard or 
soft wood. Its working capacity is said to be from ten to 
fifteen thousand feet per day, depending on the kind and 
width of material. The saw kerf is about -h inch thick, 
and a saving of 20 per cent in lumber is cl aimed to be ef­
fected, shown by the fact that, by the use of this machine, 
two i inch panels . planed on both sides, can be produced 
from 1 inch lumber, whereas, by other methods, lt inch lum­
ber is required . 

The wheels are 5 feet in diameter, and the distance be­
tween their centers is such that there is but a comparatively 
small portion of the saw blade left unsupported. and there is 
consequently less liability to deviate from a straight course. 
The upper wheel revolves on a 2+ inch shaft running in 
long self-oiling bearings, has a vertical adjustment of 13 
inches, and can be adjusted 80 that the saw will run at any 
desire!' point on its periphery. 

The feed rolls are connected by expansion gears, operated 
by friction. This friction is operated by a shaft connected 
with a lever in front of the column, by different mowments 
of which the feed is instantly started or stopped , and grad­
uated from fine to coarse. The feed is strong and powerful, 
and is under complete and immediate control of the opera­
tor. 

There are also improved devices for cleaninl!' the saw, 
etc. For full particulars, the reader is referrpd to the de­
scription previously published in tht.se columns. The ma­
chine represented at 12 is a 

PATENT COMBINATION EDGING AND RIPPING SAW TAllLE. 

design ed for edging and ripping up l umber for the flooring 
machine. It is  claimed to have all the ad vantages of a good 
self feed edging saw; and at the same time, the feet can be 
thrown off and the stuff passed by the saw in the ordinary 
manner. By a novel device, when slitting lumber, the oper­
ator is enabled to elevate the saw so as to just cut through 
the board, thus economizing the power by a reduction of 
the friction on the saw, presenting a better cu tting angle of 
the teeth . and consequently making a smoother cut and re­
quiring less sharpening of the teeth . The fence or gnge 
has a parallel movement of 8 inches, and is quickly adjust­
ed for different widths without the necessity of mea suring, 
the table being provided with a gage spaced into inches and 
parts of  an inch. 

It is also provided with a binder pulley, hung in a swing­
ing frame. operated from the frnn t of the machine by means 
of a rod and handle by which it can be raised or lowered to 
slacken or tighten the belt. and thus stop or start the saw. 
The machine will make a straight cut without any guide, by 
simply letting the feed roll take the board through as started. 
This feature will be appreciated when sawing boards with a 
crooked edge, which require straightening before other 
strips can be sawn from them. 

In order to meet the need of a cheap and good boring ma 
chine, for either straight or angular boring, the 

UNIVERSAL HORIZONTAL BORING MACHINE, 

represented at 13, has been designed. The table is adjustable 
for boring at any desired upward or downward angle and the 
fence for any lat eral an!!,l e.  

The traversing steel spindle is operated by means of a pow­
erful jointed treadle, fitted with an improved step, which is 
provid�d with a steel point, forming a bearing for the end 
of the spindle, thus greatly redu cing the wear, caused by 
the spindle pressing again st a should er. The tread le  has a 
weighted counterbalance, /Ziving a quick return to the spin­
dle. The spindle is fitted with con e pulley, with three 
changes of speed,and adjusting collars to graduate the depth 
of the hol e to be bored. 

At 14 is shown a novel 

PATENT BAND SAW SETTING AND FILING MACHINE, 

which, it is claimed, will set an ordinary band saw blade in 
three minutes, more accurately tha n  can be done by hand in 
an hour. The saw being adjusted, the wl)e�ls are set 
far enough apart to straighten the bl ode, which is then 
pinched by a cam and wedges. The dies are set on the points 
of the teeth. and are adj usted with set screws on top. This 
sets the points over without bending them at 1 h e  roots. pre­
venting the warping of the saw which is liable to occur in 
setting by hand. 

Lastly at 15 we illustrate a 

HAND AND POWER FEED SURFACE PLANING MACHINE. 

This is provided with steel.lipped cylinder, pressure bar, 
shaving bonnet, and adj ustable tables. It will surface 24 
inches wide up to 6 inches in thickness. 

This completes our list of machines, which, as embodi­
ments of the new and ingenious devices. and as showing ad­
mirable adaptation to their several purposes, may j ustly be 
regarded as representing the best work of both inventor and 
manufacturer. It is hardly necessary to add that their su o 
perior qualities are appreciated in foreign countries as well 
as in our own, and that the large trade which their makers 
now control, with Japan, Australia, South America, Eng­
land, New Zealand ,  and elsewhere, is one which reflects 
great credit upon our home indu stries. The machines have 
received the largest premiums at local fairs in this country, 
a medal at the Vienna Expo�i r ion , a medal for excel­
lence and superi, ' rity at the late Cll ilian Exposition, Santia­
go, Chili, South America , and also m edal 0 1  honor and spe­
cial commendatory reports from the Centennial jurors of 
awards. 
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CENTENNIAL NOTES. 

THE FRENCH POTTERY DISPLAY. 

France, in her section in the Main Building,makes a mar­
v1110us display of po·,tery, which must be studied piece by 
piece before any idea can be obtained either of its extent or 
value. Indeed some of the vases exhibited, made in the 
8evres factory during the first years of its existence, are o f  
immer se value, especially i n  these times, when all old china, 
owing to the taste for making collectionil of the same, 
fetches prices out of all proportion to the intrinsic value of 
the obj ects, 

Porcelain is of two kinds, " hard and soft paste, " distin. 
gui shed from each other by their relative density, a quality 
governed by the comparative proportion of silex entering 
into their composit.ion. The first porcelain of French manu­
facture was " pf1te tendre " � or soft paste, and tbis was 
principally made at Sevres, In 176 1  the secret of making 
hard porcelain was discovered, and th e manufacture of 
" pate tendre " was thereupon discontinued, Hard porce · 
lain is produced from kaolin and other materials, and usua­
ally goes through three processes in its manufacture. The 
first process, which is the mOISt commonly used for piecl s of 
average size, consists in the placing- of the paste in a lump 
upon a mold, which,  in the case of a plate, for instance, 
would represent the bottom hall. The mold and paste are 
then put on a rapidly revolving brass cylinder in front of 
the workman, who, by a quick movement of the hand and 
m· ,istening with a sponge, causes the paste to assume the de· 
sired form for the upper half, as by its pressure against the 
mold it assumes that of  the lo wer half. So also in the cnse 
of the cups; the mold is merely for the exterior portion, the 
interior being shaped by hand. The second process is used 
for large pi eces, such as  vases, soup tureens, etc. The paste 
is plact d on the revolving brass plate in a lump, and the 
workman, by means of steel tools, causes it to assume the 
shape sought fror. The third proces�, which admits of the 
production of the most minute latticed or diagonal figure 
work upon the body of the piece, to which it also gives an 
almost paper·like thinness, is one in which the paste, reo 
duced to a liquid form, is run into molds. Some of the 
French vases are so magnificently painted as to possess a 
high value as works of pictorial art alone. There is a toilet 
set on which the color was melted on the glaze, so that the 
ap pearance is of polished lapis lazuli, on which the most cu­
rious effects of light and shade are produced. In the basins, 
where the pigment in burning has dropped to the bottom, 
th�re seem to be several inches of water, so deep is the 
color; while on the base of other pieces, where the color has 
dropPbd off, the ware is mottled blue and white. One P,uis 
firm makes a specialty of porcelain with a mother-of-pearl 
glaze produced by the use of uranium salts ; another exhibits 
'lJ!njolica, where the portions in relief are produced by pres­
sure applied to the back of the object, j ust as repou8se work 
is done in sliver. Ordinarily such decorations are made 
separately and attached to the article. 

THE LARGEST GLASS PLATES EVER IMPORTED 

into the United States are exhibited in the French section. 
They are two immense sheets measuring 22 feet in hight by 
10 in breadth, mounted in maroon colored frames. 

THE FAMOUS TAPESTRY, 

exhibited in the French departml'nt, consists mainly of the 
fabric known as lwute lisse, or high loom. This, as its name 
implies, is made on bigh looms of considerable size. At the 
top and bottom of the framework composing the loom are 
horizontal cylinders. Around the upper one, the threads 
compoliing the warp are rolled, and around the lC' wer one 
the tapestry, as it is completed yard by yard, winds i tself 
Between these two cylinders is stretched the warp, upon the 
threads of which the artist marks in white chalk the out­
lines of his picture. To these he adds, for the purpose of 
fixing the light and shades, tracings from his pattern. 
'fhen, with this latter conveniently placed for reference, he 
stations himself against the back of his tapestry, and, with 
his many-colored worsteds and silks, commences the weav­
ing of his picture. The vertical threads of his warp are di­
vided by a heddle or cross stitch, which keeps half of them 
in advance of the rest ; but those behind can be brought 
forward by means of small cords or Zisses, one of which is 
attached to each warp thread. Between the two sets of 
thrflads the workman introduces his left hand and takes up 
as many of them as is necessary. Through these he passes 
his curiously shaped wooden needle from left to right, and 
with its point piles the stretched thread, which in turn is 
passed back in the contrary direction through the space 
opened by shifting the front and back threads. The manipu­
lation of the threads, the combination and proper use of the 
many colors and shades of worsted and silk, and the working 
out of the design require a skill and delicacy only attained 
by long practice. 

FRENCH SCtENTIFIC APPARATUS. 

France, long celebrated for the products of her opticians 
and scientific instrument makers, is well represented in this 
line of goods. 

Of opera glasses there is an extensive exhibit, embracing 
the largest and smallest in cost as well as in size. The 
finest glasses shown are, perhaps, those mounted in alumi­
num, a metal admitting of a polish equal to that of silver, 
and of extreme ligbtness. This metal, however, though 
considerably lessening the weight of the glass, adds almost 
200 per cent to its cost. 

Derogy, Paris, shows a large collection of photographic 
apparatus, noticeable among which are a set of extra large 
object lenses, some very powerful condensing lenses, and 
,specimens of the Derogy system for photographers' use, 

Jeieufili e ,Meri eln. 
This system, which combines in one instrument the power 
of making, at a given point and with a single objective 
lells, six pictures of different dimensions, con sists, in the 
addition to ordinary apparatus, of two extra lenses : one 
convergent, for making the object smaller, and the other 
divergent, for making the object larger. With these lenses, 
placed singly, as the occasion demands, in th e position as­
signed to them, the necessity of changing the obj ect glass to 
produce different sizes of pictures iii obviated. 

A telescope, val ued at $6,000, with an object glass 12t 
inches in diameter, is shown by Secl'etan, Paris. Its magni­
fying power is 600 times. In this exhibit is an admirably 
designed camera lucida, or, as it is hel e called, megalographe. 
For microscopic drawing and pattern drawing for industrial 
purpo�es, this instrument possesses many ad vantages. It 
differs from the ordinary camera lucida, inasmuch as it  ad. 
mits of drawing directly from object s under the microscope, 
or from designs produced by the turning of the kaleidoilcope. 
It is provided with three tubes, one microscopic, the second 
kaleidoscopic, and the third simple. A prism on a detachAd 
t ube of its own iii adj ustable to either of these, and by 
means of mechanical contrivances the point of view may be 
changed as occasion demands, 

WEIGHTS AND MEASURES, 

An automatic balance, in use in the Paris Mint since 1874 . 

is a most ingenious machine. Its object is to determine the 
weight of twenty franc pieces, and to divide them into 
classes, according as they are standard, light, or heavy 
weight, At one end of it is an inclined trough, in which 
the pieces are placed ; and , as one by one they reach the end 
of the incline, they slide upon the weigh pan of a small 
scale, having at the other end of its beam a counter weight o f  
precisely the s l andard weight for a twenty franc piece. 
Beneath the weight pan is a hop per, and in front of this 
latter the mouths of three tubes, terminating III boxes des­
tined for the reception of light, heavy, and standard weight 
pieces. Should the piece, after reaching the scale, prove 
heavy, the ", eigh pan would be borne down by it, and this, 
acting upon the balancing needle indicator, causes it to 
move towards the piece. This movement acts upon the 
hopper ; and when the piece is thrown off the scale, it passes 
directly into the tube leading into the box for heavy pie0es. 
Light and standard weight coins cause the needle to go 
to wards the counter weight, or to remain within the limits 
a llowed to the standard weight ; and these movements act 
upon the hopper as above described, and send the coins into 
their appropriate boxes. 

THE AWARDS FOR THE LYALL LOOMS. 

'1'he positive motion le om, which was one of the most illl· 
portant American inventions exhibited at the Centennial, 
has deservedly received from the expert judges the highest 
commendation. The report states that the reasons for the 
award are " variety, extent, and importance of the looms 
exhibited ; invention of the positive motion, its wide range 
of applicability, fitn ess for the purpose intended , and excel· 
lence of design, construction, and working utility and econ· 
omy." The Messrs. Lyall , whose exh i bit, it will be remem­
bered, we described and illustrated recently, have also reo 
ceived another award for a lock· stitch shuttle machine : in 
which the vertical needle bar is reciprocated from a rotating 
shaft by an epicycloidal movement: on account of the appa­
ratus being, in the j udges' opinion, " the mo�t rapidly run­
ning sewing machine." This is the machine wMch we saw 
binding corsets at the rate of 2,500 stitches per minute by the 
counter. 

THE CLOSING CEREMONIES OF THE EXPOSITION. 

345 
strain. Finally General HawlAY, the President of the ('en­
tennial Commission , came forward , and , in a few appropriate 
words, acknowl�dged our national I!'ratitude to our foreign 
visitors, and thanked the city of Philadelphia and the £!'en�ral 
government. As, at the conclusion, the audi ence joined in 
the hymn " America, " the original flag of the American 
Union, displayed by Paul Jones on the ship Bon Homme 
Richard, was unfurled, and national salutes of forty.one 
guns were fired from the land battery and the war vessel. 
A fter the burst of cheering which the display of the histori­
cal banner elicited had subsided, President Grant ad vanced 
to the front of the platform, and in a low voice said : " Mr. 
President and Gentlemen of the Centennial Commission, I 
now declare the Intprnational Exhi1:Jiti('n of 1 876 cl osed . "  
Then a s  h e  waved his hand , a telegraph operator behind 
him touched the key of an instrument, the signal 7-6 rang 
forth from all the gongs and bells, and at that instant the 
great Corliss engine slackened its motion, became slo weI' and 
slo wer, and then stopped. The great audience reverently 
sang the Doxology and dispersed. As they left the gro unds, 
the huge English road engine came puffin£!' out of  the gates, 
dragging two cars loaded with filled packing boxes, The 
Exposition was indeed over. 

New YOl'k Academv 0" SCiences. 
A special meeting of the biological section of this society 

was held on Monday evening, October 30, at the library of 
the New York Aquarium. 

Professor A. E. Foote, of Philadelphia, exhibited a speci­
men of rutile in quartz, said to be the finest in the world. 
The crystal s were about 1'1 inches long, thicker than a knit. 
ting needle, and doubly terminated. This specimen was 
found at Hanover, N. H. , and formerl y belonged to Dr. 
Chilton. The professor also exhibited a larl!'e and bAautiful 
emerald from Mungo, New Granada. and a fine specimen of 
rubellite (a variety of  tourmaline) both from the Ilame col. 
lection, now the property of Dr. Foote. 

Professor Hubbard exhibited a fossil tooth of an elephant, 
weighing 13 1bs., from near Rochester, N. Y. 

Some seeds and nuts of tropical sources were also pre· 
sented, and referred to Professor Martin to determine their 
species. 

THOUGHTS ON EVOLUTIOX. 

Professor E. C. H. Day, chairman of the section, made a 
brief address on evolution. The speaker first declaimed any 
dependence of evol utionism on Darwinism ; the latter may 
prove false, and yet that does not disprove the former. The 
idea of evolution has been generally accepted i n  physical 
matters, in astronomy, in geology, etc" and it is on ly when 
applied to life that it meets with opposition .  He then ex­
plained that the doctrine of evolution is not athpistical, but 
implies greater wisdom on the part of the Creator than does 
special creation. He drew comparisons between tIle length 
of the life of man, three score ypars and ten, and the sup­
posed age of the world, representin,{ the former as 110 inch 
on a line from 120 feet to ten blocks long. He attetlJpred to 
explain how the honey ant, although a neuter. could be the 
result of natural selectIOn ; also the disappearance of large 
and powerful animals before small er ones of more intelli­
gence. The disappearance of hair on the back, in passing 
from ape to man, was explained on the supposit ion that s ni­
mals that walk upright and rest in a perpendicular position 
do not need its protection, while it is a posilive inj ury as a 
refuge for insects and as affording a better hold to an ad, 
versary in a hand-to· hand conflict. 

Dr. Newberry replied with some well put remarks on our 
inability to argue the question with our present limited 
knowledge, and advanced the usual objection persistence 
of tipecies. 

FISH CULTURE 

At sunrise on November 10, the thunders of salutes from 
a battery on George's Hill in the Exposition grounds, and 
from the United States ship Plym outh, announced to the 
people 0" Philadelphia and the hundred or so thousand vis­
itors there gathered that the last day of the Centennial had was the subject of some very practical remarks by Mr. 

Frederick Mather. He stated that the Chinese had been arrived. By ten o'clock the Exhibition . buildings were 
thronged; but at that hour, to the disgust of those who had 
secured commanding positions whence to view the cere­
monies on the grand platform at the end of the Main Build· 
ing, a steady cold drizzle of rain began, which by noon be­
came a continuous pour. WIth characteristic promptitude 
the authorities at once prepared the interior of the judges' 
edifice; an army of carpenters put up a new platform in a 
twinkling. Theodore Thomas, his orchestra, and his cho­
rus. were packed in the galleries; and when the procession 
of dignitaries, headed by the President of the U nited 
States, entered the structure, everything was in good order, 
and the confusion which had seemed imminent was happily 
arrested. 

The triumphant strains of Wagner's Inauguration March 
were followed by a brief prayer; and then, after one of Bach's 
grand choral fugues had been rendered, Mr. Morrell, the 
chairman of the Centennial Executive Committee, made 
the opening address, in which he briefly reviewed the gene-

credit ed with practising fish culture for a long- time, but it 
had only amounted to the transfer of unhatched eggs to 
ponds that they wished to stock. Fish culture was intro· 
duced here t", elve ypars ago. and now America is ahead of 
the world. Some of the advantages of the artificial over the 
the natural are that far more eggs are impregnated in the 
former operation, that, the young being protected, more of 
them li ve to maturity, and that we are able to transport them 
safely over long distances, a lot of salmon ellgs having re­
etmtly been received in good order from California. There 
are some fi�h, however, the el!gs of which,forming a slimy 
mass, require different treatment ;  others do bett.er when 
left to Nature. The speaker exhibited some of the e"gs and 
young fish j ust hatching out, and stated that light was very 
injurious to them at this stage, as the eyes are very large 
and sensitive, being plainly visible before the fish leaves 
the egg. 

He also exhibited a most remarkable 

ral advantages of the Exposition, The Te Deum by the PAIR OF tlIAMESE TWINS, 
chorus preceded a speech by President Walsh, of the Cen- two tiny salmon hatched from one egg and bound together 
tennial Board of Finance. Speaking of what the Centennial in a manner quite like the human twins recently deceased. 
has accomplished, he said : It has afforded an opportunity Although quite lively, he predicted for them a short life be­
to show that the administration of an exhibition on a grand cause they hatched head first, which is a bad omen for the 
scale may be liberal in its expenditure without useless eXI ra- vitality of the fish. 
vagance ; that its lavvs may be strictly enforced with impar- At the conclusion Mr. Coup invited the members present to 
tiality, and without harshness ; that its regulations may se- visit the A quarium, where an opportunity was offered them 
cure the efficiency of its departments and uniformi t.y in to see millions of these little fish in the very act of leaving 
their action; that its whole course has been free from finan- the egg, as well as the other curiosities, of interest to ichthy­
cial embarrassment, or even a payment deferred ; and that olog ists. 
notwithstanding every part of its machinery was in constant • •  I • •  
motion, no one of the immense throng within the limits of ONE tenth of one per cent of the whole atmosphere con-
the Exhibition was sensible of its restraint. tains oxygen enough for the supply of the whole popUlation 

Director General Goshorn's address was in about the same . of the world for 10,000 years. 
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Bank Clerks. 
The Boston Oommercial Bulletin says that the bank clerks of 

Boston are as capable, industrious, and faithful a set of bank 
officers as can be found in any city in the world. But after 
all, it states, the place to find an extensive army of well 
trained bank clerks is in the Bank of England. This insti­
tution, with its capital of ninety millions of dollars and dat­
ing back to 1694, today employs 900 clerks. The building 
in which these clerks do their work covers five acres of 
ground. It has not a single window upon the street, the 
light of day being admitted only through open courts. It 
has a clock in the center of the bank with fifty dials. The 
Bank of England is situated in the center of London ; but it 
has one branch at the west end of the city, and many 
branches in the provinces. Though the Bank of England 
employs a very heavy force of clerks, it would seem, from a 
glance at its business, that it ought to keep them well em­
ployed and fairly remunerate them. Its sole work in its 
issue department is to give out notes to the public. The 
profit the bank derives from its issue d@partment is the in­
terest received upon the $70,000,000 government debt and 
securities, which, at the rate of 3 per cent, is $2,100,000 a 
year. By its dealing in coin and bull ion, it has the reputa 
tion of making $150,000 a year. The amount of Bank of 
England notes afloat generally averages about $100,000,000, 
and has lately reached $165, 000,000. The deposits in the 
Bank of England, out of which it of course makes a great 
deal of money, range from $60,000,000 to nearly twice that 
sum. 

The Adulteration ot" Oils. 
We subjoin some extracts from the " Report on Adultera­

tions and Sophistications "  presented to the American Phar­
maceutical Association at its meeting,in Boston,last autumn. 
Three signatures were attached to the report, namely, Adolph 
W. Miller, chairman, James H. Mercein, and M. L. M, Pe:x­
otto; but Mr. Mercein stated that the whole of the work had 
been performed by the chairman. 

Oil of almonds. We are informed on most excellent au­
thority that the so-called French oils of almond, both fixed 
and essential, are obtained exclusively from peach kernels. 

Oil of bergamot. We were shown a highly complex for­
mula, said to be used by the manipulators in Germany for 
skillfully reducing this oil. Almost three fourths of the 
compound consisted of the oils of orange, copaiba, lemon, a 
little neroli, and several others. We were informed that 
large quantities of this sophisticated oil are disposed of in 
Europe. 

Oil of Ceylon cinnamon. Albert P.  Brown found this oil 
to be adulterated with sassafras and cloves. The oil of the 
leaves of the Ceylon cinnamon is also frequently sold in 
place of the true oil of the bark. The former is a brown, 
viscid, essential oil of clove-like odor; it is sometimes called 
heavy oil of Ceylon cinnamon. 

Oil of erigeron. A specimen of this oil was sent to the 
writer by Mr. Joseph L. Lemberger, which was so largely 
adulterated that the true odor was entirely overpowered by 
that of turpentine. 

Oil of j uniper berries was offered to the writer by a highly 
respectable firm of wholesale liquor dealers, who, in their 
desire to have a really pure and superior article, had them­
selves imported it direct from Holland, having ordered the 
very best that was obtainable. As a very much greater 
quanti ty had been sent than their order called for, they 
were anxious to dispose of a portion of it. The gentlemen 
were so very sure about the absolute purity of their oil, for 
which they had paid a liberal price, that they were loath 
to believe their own eyes when. after agitation with an equal 
quantity of water, only 20 per cent of their so-called oil was 
left, the remainder being alcohol. 

Oil of lemon, put up in original cans and genuine imported 
cases, branded " E. B. Co. ," was found by the writer to con­
tained 25 per cent alcohol. There is every probability that 
both seals were counterfeit, as the letters composing them 
were slightly different from those found on the top of genu­
ine cans from Brehmer & Sanderson. The metal on whieh 
the seals had been impressed also presented a dull and tar­
nished appearance, while it is usually perfectly bright and 
clean. 

Oil of melissa. The oil of lemon grass, obtained in the East 
from andropogon citratu8, is very frequently substituted for 
the true oil of melissa, which is distilled in Germany from 
meli8sa officinali8. 

Oil of origanum rarely reaches this country. A few pounds 
imported by the writer cost about $5 per pound. The so­
caUed commercial oil of origanum is obtained in France 
from thymU/8 vulgari8. The original packages are even dis­
tinctly marked e88ence de thym rouge. As has been already 
stated, this oil is very frequently mixed with turpentine in 
large proportion. Its chief consumption is among the manu­
facturers of patent liniments, who are totally indifferent as 
to quality, if they only obtain an original package. 

Oil of peppermint was met with also largely with castor 
oil and alcohol. Twenty-six lbs. of this adulterated oil 
yielded, when distilled by the writer, St lbs . ,  of pure oil, 
about a gallon of castor oil remaining in the still. The pro­
portion of alcohol, which had been present, is represented 
in the loss. 

on of rose geranium is now so frequently substituted by 
the ginger grass or palma rosa oil, obtained from andropogon 
8chalnanthu8, that it is somewhat difficult to procure the true 
oil of pelargonium odorati88imum or radttla in commerce. 

Oil of saesafras was purchased by the writer from a party 
who represented that he had personally distilled it, and it 
was found on evaporation to leave a residue of 14 per cent of 
rosin. 

Jtitutifi t )mtritau. 
Oil o f  verbena i s  almost out o f  the market, being every· 

where substituted by the oil of lemon grass, andropogon cit­
ratu8 

Oil of wintergreen was offered to the writer by a tall Jer­
sey man, who professed to have distilled every drop of it 
himself, and who therefore claimed to be able to guarantee 
its absolute purity ; and it proved to contain just two thirds 
of its volume of alcohol. It is somewhat remarkable that 
even this large proportion of alcohol could scarcely be re­
cognised by the senses, and that, as far as could be judged 
by the taste and smell, this was an unusually fine specimen 
of oil of wintergreen. Several other lots have heen met 
with containing various proportions of oil of sassafras. 

Oil of wormseed. Joseph L. Lemberger has favored us 
with a specimen of the oil, smelling very strongly of rancid 
turpentine. 

Oil of wormwood has been met with, extensively mixed 
with turpentine 

Olive oil is largely substituted by some of the cheaper 
fixed oils found in this market. Very little of that which is 
sold by grocers is even imported from Europe. A New York 
merchant, who is extensivelv engaged in bottling this arti ­
cle in imitation of the imported style, informed us that for 
the cheapest grade he is in the habit of putting up refined 
cotton seed oil, and for a somewhat better brand the oil of 
benne. The expressed oil of mustard, a by-product in the 
manufacture of table mustard, is also applied to the same 
purpose. Our French friend, whom we have before alluded 
to, also kindly informed us that in his country the ground 
nut oil (a1·achi8 ltypogma) is used to an enormous extent for 
admixture with olive oil, so that but very little of the latter 
is exported strictly pure.-Ohemi8t and Druggi8t. 

• • • • • 
Microscopic Detectlon-- Wool and Hair. 

The American Naturali8t furnishes some interesting facts 
on this subject. The United States Treasury Department 
has admitted calf hair goods free from the duties levied on 
those composed in part of wool ; and evidence having been 
furnished that some fabrics, claimed as made of hair, con­
tained more or less wool, a commission was appointed, in 
which Dr. J. G. Hunt, the well known microscopist, was asso­
ciated, for the examination of these fabrics. The possibili­
ty of distinguishing in manufactured mixture the hair of the 
cow and calf and t,hat of the sheep has been denied by some 
microscopists, especially as these fabrics vary on different 
parts of the same animal. The commission has, however, 
been able to classify and distinguish them. Wooly hairs 
have no pith, and no perceptible taper. Their mean diame­
ter varies from a five-hundredth to the thousandth part of 
an inch. At irregular intervals they have one-sided spiral 
thickenings, causing the wool to curl. They occur on sheep, 
camels, goats, and llamas; and many other animals have a por­
tion of these wooly hairs. On the other hand, straight hairs 
are shorter, thicker at base, and tapering. The pith is a large 
part. The scales on the outside, of which there are twenty to 
forty in a hundredth part of an inch, lie smoothly. In wool 
they project more or less, and are from fifteen to thirty to 
the hundredth part of an inch. With these and other dis­
tinctions before them, the commission found, by first bleach­
ing the colored fibers in mineral acids, and thell. mounting 
them in glycerin, and by using high powers, that in a few 
samples there was no wool ; in a larger proportion there was 
a small quantity ; in a very large number of samples there 
was from five to ten per cent,as well as a much larger propor­
tion ; and in one case it was difficult to find five per cent of 
genuine cow hair. 

-----------� .. �.�IH'�.�-----------
A BLOCK of iron about 2t inches'long by 1! inches square, 

flat at the bottom and drawn out f�r a handle with a wooden 
end, like a soldering iron, is an excellent implement for re­
moving old and hard putty from sashes. When hot (not 
red hot) the iron is placed against and passed slowly over 
the putty, which becomes softened by the heat and is ren­
dered easily detachable from the wood. 

.. ' 1 '  • 
A VERY small quantity of oleic acid dropped upon a sam­

ple of gum copal, and but slightly warmed, will dissolve 
that gum completely. 

NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS, 

IMPROVED FREIGHT CAR. 

Edward D. Shaffer, Moncton, New Brunswick, Canada.-This in­
vention consists in the arrangement of a vertical partition divid­
ing the car into two parts, also openmgs in the top and bottom of 
the car for admitting and discharging grain, and inclined parti­
tions, forming, with said vertical partition, two hoppers for the 
grain to be transported. 

IMPROVEMENT IN GRAIN CAR DOORS. 

James M. Duncan. Co vington, Ind.-The door is made in two 
parts, each part being pivoted at its upper and outer corner to one 
of the door posts, and capable of swinging in a vertical plane. 
The separating line of the door is an aJ;"c described from the pivot 
of one of the doors, making the edge of one door convex, and that 
of the other concave. It also consists In a hinged bar for sustain­
ing the door when closed, which rests m recesses m the door posts, 
and in brackets for supporting the bar and doors when opened. 
The advantages claimed are that the door closes tightly, that it 
avoids the necessity of nalling the doors when loading, and also 
makes them lighter. 

IMPROVED DRAIN TRAP AND VENTILATING COWL. 
Edward G. Banner, London, Eng.-The first device is a balanced 

lever trap for preventing infiow of noxious gases from drains 
through the pipes leading from water closets in dwelJing houses. 
The construction is such that the greater the pressure of the re­
turning sewage against the trap, the more tightly Is the trap 
closed, so that np fiood water, sewage, or sewage gas can be forced 
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past it. The same inventor -has also contrived a new ventilating 
cowl. In order to withdraw a current of air from soil pipes 
etc., the shaft is carried up from the soil pipe ; and upon the top 
of the shaft Is mounted a revolving cowl, provided with a valve of 
peculiar construction, for preventing any down draft. 

IMPROVED MACHINE FOR SAWING STAVES. 

George W. Richardson, Arlington, Ky., assignor to himself and 
W. T. Davis, same place.-This consists of a stationary circular 
track, around which the saw runs. The saw is turncd by a friction 
pulley, opposite to which is a friction roller, in a notch of toe 
track, which presses the saw agains� thc driving pulley. The table 
for the work Is arranged at another notch in said track, for tho 
passage of the staves and other objects sawn off. 

IMPROVED SHINGLING BRACKET. 

David M. Moore, Windsor, Vt., assignor to himself and James H .  
Cook, same place.-This i s  a n  adjustable bracket for staging, ele­
vated seats, or other purposes ; and consists of pivoted braces 
with prongs or teeth at the lower ends, and connllcted by pivot 
rods, that may be adjusted to greater or less width of the bracket 
by suitable bolts. 

NEW AGRICULTURAL INVENTIONS, 

IMPROVED CULTIY ATOR. 

Charles R. Hartman, Allison, Ill.-This cultivator may be used 
for cultivating tall plants, will not be broken by thc plows strik­
ing an obstruction, and will not be turned to one or the other side 
by one or the other horse getting a little in advance. 

IMPROVED FENCE. 

William Stacy, Cottage, Iowa.-'l'his fence is portable and yet 
not liable to be blown down or pushed over. Each panel is formed 
of two or more horizontal boards, having a cross bar attached to 
each end, and a cross bar attached to their middle parts. To one 
end of each panel is secured an arm, which projccts to enter the 
end of the adjacent panel, where it is secured in place by a pin. 
The fence is held erect by a brace formed of two inclined bars, 
which cross each other near their upper ends, and the lower parts 
of which are connected by a cross bar. The lower parts of the 
panels are kept in place by a key. 

IMPROVED COTTON SEED DRILL. 

Henry Steckler, Jr., New Iberia, assignor to himself and Richard 
Frotscher, New Orleans, La.-This consists of a dropping wheel 
that is provided with a series of holes at some distance from its 
periphery. Through a perforated rim, V-shaped wires are passed, 
that serve to stir up the seed in connection with radial side stirrers, 
dropping the same on an oscillating fork, pivoted bclow thc open­
ing of the seed receptacle, to be conducted by the funnel-shaped 
opener or plow to the ground. 

IMPROVED HARVESTER DROPPER. 

Willlam H. Akens, Pennline, Pa.-This is an improved device for 
delivering the cut grain from the platform of a reaper, and in neat 
gavels at the side of thc reaper, and out of its way in making the 
next round. 

IMPROVED PLOW. 

Adam Schuetz, Carondelet, Mo.-This is an improved plow for 
forming ridges for planting sweet potatoes, and which may be 
easily adjusted to adapt it for any of the uses of an ordinary plow. 

.. .  , . .  
NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED COTTON PRESS. 

James H. Davis and William White, Winnsborough, Tex.-This 
consists of a contrivance for driving the screw, which works the 
follower by a worm when doing the work, and a toothed wheel 
when returning the follower : also, of a removable case which re­
ceives the pressed bale and carries it away on a truck to be tied, 
while another box takes its place to receive the next bale. 

IMPROVED WRENCH. 

Andrew M. Mortimer, Salt Lake City, Utah Ter.-The stationary 
jaw Is attached to a shank. A movable jaw slides upon the shank, 
and to it is rigidly attached a bar, in such a position as to be oppo­
site the edge of the said shank. Upon the adjacent edges of the 
shank and bar are formed ratchet teeth, which engage with each 
other to hold the movable jaw in place while the wrench is being 
used. To tho bar is attached a loop, through which the shank 
passes, and through the bend of which passes a set screw, which 
rests against the spring. When the wrench is being used, the 
strain upon the jaws ho lds the teeth of a bar in gear with the teeth 
of the shank, a spring keeping the movable jaw from getting out 
of place while shifting the wren eh upon the work. 

.. .  , . .  
NEW MISCELLANEOUS INVENTIONS. 

IMPROVED HOBE SPANNER. 

John E. Taber, Fall River, Mass.-In this spanner, thc end that 
embraces the hose coupling is enlarged and provided with a 
groove that is of sufficient width to take in a J ug pin, ar:d of suffi­
cient length at each side of the handle to insure a good bearing on 
the surface of the coupling, so that the spanner draws laterally on 
the lug pin when applied. Apertures are cut in the sides of the 
groove thus formed for permitting the escape of snow or mud. 

IMPROVED PAINT BRUSH BINDER. 

Lewis Tanney, Deaver Fails, Pa.-This is a metallic binder for 
paint brushes, formed of two semi-cylindrical plates, having semi­
circular disks attached to their upper ends, and having eyes 
formed upon their side edges. The cross plate has eyes formed in 
its end edges, and there are suitable fastening wires. 

IMPROVED ELECTRO-MAGNETIC LOCK. 

Hilborne L. Roosevelt, New York city.-This relates to an im­
proved electric lock for office doors and other purposes ; and it 
consists in the armature of an electro-magnet that retains a 
swinging arm with two sliding and spring-acted bolts, of which 
one is wit hdrawn for opening the door, when the arm is released, 
by the attraction of the armature, and by the action of the spring 
of the second bolt, which is actuated and set by the closing of the 
door, ready for throwing open the fi.rst bolt on the action of the 
magnet. 

. � . . . 
NEW HOUSEHOLD INVENTIO NS. 

IMPROVED STOVE PIPE ATTACHMENT. 

George H. Hancock, Richmond Factory, Ga.-This consists of a 
standard secured to the stove, with an adjustable clothes-drying 
fork or rack, and an adjustable lamp support. The attachment 
forms a convenient clothes-drying and lamp-supporting device, 
which may be placed on any stove and set to any position re­
quired. 

IMPROVED BASIN FAUCET. 
Edwin S. Rich, New York city.-The novel features in this lnven­

tion consist, first, of a flange extension of the Intericr collar into 
nozzle of the faucet ; and, secondly, of an additional stem valve 
and seat arranged above the compression valve, so as to close the 
water passage when the compression valve is removed. 
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The Charge !M Imertwn under th1J! Mad 1J! One DoI­
Inir a Line !M each imert1lJn. If the Notwe ex­
ceeds Four Lines, One DoUair and a Hal! per Line 
will be charged. 

(1) W. H. L. asks : Does a person, in lifting 
one wheel of a 4-wheeled wagon oil' the ground, 
lift more or less than a quarter of the whole 
weight ? A. More than a quarter if the vehicle 
is rigid and the load equally distributed. 

paring the solution is a good one; the trouble 
doubtless arises from the inefficient manner of 
preparing the articles. Dill'erent metals require 
dill'erent treatments. As a rule, the first thing to 
be done is to remove the greasy mms with which 
most objects are covered ; this i� ell'ected by boil­
ing and rubbing in a solution of caustic soda, 
made by boiling about 2 Ibs. of common soda 
crystals with milk of lime, produced by slacking 
� lb. of quicklime with hot water, and well stir­
ring. After this alkaline bath, the objects should 
be washed in several waters or in a running 
stream. They are next cleaned in acids, again 
washed, and then tran8ferred to the depositing 
solution. Copper, brass, and German silver arti­
cle� should be immersed In a pickle composed of 
water 100 parts, oil of vitriol 100 parts, nltnc acid 
(specific gravity 1'3), 50 parts, hydrochloric acid 2 
parts. It is well also to coat the surface with a 
thin film of mercury. This is ell'ected by means 
of a solution of 1 oz. mercury In sufficient nitric 
acid, with three times the quantity of water, 
diluted to one gallon ; there will form a gray 
or blackish deposit over the surface, which, 
on brushing softly, gives place to II brllllllnt coat­
ing of mercury ; the object should be trllns­
ferred to the depositing cell the Instant this is ob­
tained. 

If you wllnt a comphite collection of the best 
ree1pcs and trade hints published in Scientific American 

for past 10 years , send $ 1 . 50 to H. N. Munn, 37 I.1ark Row, 

New York , for 'Vrinkles and Recipes . 250 pages,  splen­

didly illustrate d  

Agricultural Implements and Industrial Machin­
ery for Exllort and Domestic Use. R.H.Allen & Co . . N . Y .  

Town and Village Hllnd Fire Engines, with hose 
carriage and fittings . only ,350. Send for cuts and full 

nformatio n .  S. C. Forsaith & C o . , Manchester, N. H .  

Sec advertisement of  Industrial Mfg. Co., p. 349. 
For durability and economy, use Blake's Belt 

Studs to fasten Belts . Grcene , Tweed & Co . ,  18 Park 

Place,  New York . 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pnlleys and Wbole­

Collars . Yoc om & Son, Drinker St . ,  below 147 Nortb 

Second St . • Philadelphia, Pa . 

To Lease-The largest portion of the building 
corner Canal, Center, and W alker Sts . , now occupie d  as 

a Billiard Manufactory and Sales Roo m .  Sec adver­
tisement in another column. 

The Cabinet Machine-A Complete Wood Work­
er. 111. R. Conway. 222 W. 2d St . ,  Cincinnati , Ohio . 

The Gatling Gun received the only medal lind 
award given for machine guns at the Centennial Exhibi­

tion . For information regarding this gUll, address Gat­

ing Gun c o . , Hartford , Conn . , U .  S. A .  

Journlll of Microscopy-For Amllteurs. Pillin, 
practical, reUable .  50 cent s per year. Spec1mens fre e .  

Address B o x  4875. New York . 

For Sale-Shop Rights to every Tool Builder lind 
manufacturer for Bean' s  Paten t  Friction Pulley Coun­

terahaft . D. Frisbie & Co . , New Haven, Conn.  

Superior Lace Leather, all Sizes, Cheap. Hooks 
and lJouplings for fiat and round Belts . Send for cata� 

logue . C. W. Arny. 148 N orth 3d St . ,  Philadelphia . Pa. 

Magic Lanterns, Stereopticons, for Parlor En­
tertainments and Public Exhibitions. Pays well on 
small capital . 74 1'age Catalogue free . Centennial lIledal 
and Diploma awarded . McAllister, 49 N assau St . ,  N. Y. 

Noiseless Exhaust Nozzles for Exhaust Pipes 
and Pop Valve s .  T. Shaw . 915 Ridge Av . ,  PhUa .• Pa . 

Fire Hose,Rubber Lined Linen, also Cotton,finest 
quality . E ureka Fire Hose Co . ,  13 Barclay dt . , N ew York . 

Shingle, Hellding lind Stave Machine. See ad­
vertisement of Trevor & Co . • Lockport. N. Y. 

The Scientific Amerlclln Supplementr-Any de­
sired back number can be had for 10 cents , at this office, 
or almost any news store . 

To stop lellks in boiler tubes, use Quinn's Pllt­
ent Ferrules. Address S. M .  Co . So . Newmarket,N .H.  

Wllter, Gas, lind Steam Pipe, Wrought Iron. 
Send for prices. Bailev. Farrell & Co .• Pi ttsburgh . Pa . 

For Solid Wronght-iron Beams, etc., see adver­
tisement. Address Union Iron Mills , Plttsburgb , Pa. 

for lithograph. &c. 
Solid Emerv Vulcanlte Wheels-The Solid Orig­

Inal Emery Wheel-otbe! kinds ImItations and Inferior. 

Cautlon .-Our name is stamped In full on all our best 
Standard Belting. Packing. snd Hose. Buy that only. 
The b e st Is the cheapest. New York Belting snd Pack­
.ng Company. 37 and 38 Park Ro ... . New York. 

500 new lind second hand machines lit low priccs, 
fully described in printed lists.  Send stamp, stating just 

what you want. S .  C. Forsaith & Co . , Manchester. N .H .  
Hllnd Fire Engines, Lift and ]'orce Pumps for 

fire and all other purposes.  Address Rumsey & Co . , 
Seneca Falls . N .  Y . •  U .  S. A .  

More than Ten Thousllnd Cmnk Shafts made by 
Chester Steel Castings Co. , now running ; 8 years '  con­

stant use prove them stronger and more durable than 
wrought iron . See advertisement, page 349 . 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial . B. 8-55. Send for pamphlet and 
.ample of work. B. C. lIlach'v Co . •  Battle Creek. lIllcb . 

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

E.  C.  Booch & Co., makers of  the Tom Thumb 
Telegraph and other electrical machines, have removed 

to 530 Water Street . New York . 
Safety Linen Hosc for Fllctorles, 1 to 3 Inches, lit 

educed ratcs .  Greene . Tweed & Co . ,1S Park Place . N . Y .  
HYlltt & Co.'S Vllrnishes and Japllns, as to price, 

color, purity , and durability, are chcaper by comparison 
than any others extant . 246 Grand st. ,N.  Y. Factory,N ew­

ark, N. J .  Send for circular and descriptive price list . 

Power & Foot Presses & 1111 Fruit-can Tools. Fer­
'"cute Wks . •  Bridgeton. N . J. & C. 27. Mchy. Hall . Cent ' l . 

For Soild Emery Wheels and Machinery, send to 
the Union Stone Co . ,  Boston, Mus . ,  for c1rcular. 

For best Presses, Dies, lind Fruit Can Tools, Bliss 
& Williams. cor. of Plymouth snd Jay. Brooklyn, N. Y. 

Steel CII8t1ngs, from one lb. to five thousand Ibs. 
Invaluable for strength snd durability. Clrcnlars free . 

PIttsburgh Steel Casting Co • •  PIttsburgh. Pa. 

Hydraulic Presses and Jacks, new and second 
nand. Lathe. &lid Machinery for Polishing and Bn1Ilng 

metals. E. Lyon. 470 Grand Street. New York . 
Diamond TOOJ.8-J. Dickinson, M Nassau St., N. Y. 

Slide Rest for $S to fit IIny Illthc. Goodnow & 
Wightman. 23 Cornhlll . Boston. lIlass.  

"Dead Stroke" Power Hllmmers-recently groot­
Iy Improved. IncreaSing cost over 10 per cent. PrIce. re­

duced over 20 per cent. Hull & Belden Co . •  Danoury .Ct. 

The " Abbe" Dolt Forging Machines lind the 
, • Palmer' I Power Hammers a. specialty .  Send for re­

duced price lists S . C .Forsalth & Co . ,  lIlanch.ster,N . H .  

8jks.its! 

A. J. can polish starched linen goods by 
following the directions on p. 203, vol. 31.-C. W. 
will find a description of II calcium light on p. 
219, vol. 3O.-C. K. R, will find directions for mil­
king friction matches on p. 75. vol. 29.-C. F. will 
will find directions for hardening mlllpicks on p. 
170, vol. 25 .-M. W. can make vinegar by the pro· 
cess described on p. 106, vol. 32.-A. B. R., C. W. , 
D. L., J. K., J. C. M., E. T. H., F. W., lind others, 
who IIsk us to recommend bookS on industrlill and 
scientific subjects, should IIddress the booksellers 
who IIdvertise In our columns, all of whom are 
trustworthy firms, for catillogues. 

(2) A. Y. asks : Is there any practical way 
of leveling without a theodolite ? A. You can 
construct an instrument with an ordinary build­
er's level, that will enable you to get the hight. 
As such matters arc discussed in special treatises, 
and would occupy too much space for these col­
umns, we must refer you to some good book on 
the subject. There is a cheap level in the mar­
ket, which is accompanied by full directions for 
use. 

(3) A. C. F. asks : What is the proper speed 
for grindstones, wet lind dry ? A. Circumferen­
tial velocity, 1,SOO to 2,000 feet per minute. 

I have a 10 horse power locomotive boiler ; It 
will hllrdly make stellm enough for a 10 horse 
power engine. Would it be practicllble to wall 
In the boiler and fonn an arch over the top, ar­
ranging It to lelld the hellt (after leaving the flues) 
under the boiler towllrds the firebox, II10ng the 
side of the firebox towllrd the front, then up and 
over the top of the boiler, back to rear end, lind 
up the stack ? A. If you hllve a strong draft,you 
mllY gilin something by the change. 

(4) T. P. F. asks : If two launches were 
built, one 30 lind one 40 feet long, the same lu 
every particular except length, whIch would run 
the fils test ? A. The first. 

(5) B. P. R. asks : 1. In a hot blast or air­
tight steam boiler furnllce, which is the best wily 
to supply the air, under the grates or on top of 
the burning cOlli ? A. Under the grates. 2. How 
mllny Ibs. steam to the square Inch will II boiler 
24 feet long by 40 inches diameter, of %: inch 
Iron, stand with silfety ? A. About 60 Ibs. 3. 
What dimensions of smoke stack ought I to have 
for the boiler, with two flues, ellch 14 Inches in 
dillmeter? A. The cross section of the chimney 
should not be less thlln about i of the grllte sur­
fllce. 

(6) J. S. C. IIsks : Is the shtement that a 
body will weigh less lit the equator than at the 
poles based on lin actulll test by weighing, or is 
It theoreticlIl ? A. Based on IIctual test. 

(7) C. F. S. asks : 1. How large a boat will 
II boiler 44 Inches high lind 20 Inches in diameter, 
and an engine with 3� inches stroke lind IIbout 
3� inches bore, drive, and at what speed ? A.The 
machine will be suitable for II boat from IS to 30 
feet long. 2. What size of wheel and what pitch 
should I use ? A. Use one 20 or 24 Inches in di­
ameter with 3 feet pitch . 

Where does Ice form in freezing, on top or lit 
bottom of the water ? A. You can probably 
settle the matter to your satisfaction by 0 bserva­
tions on a pond in which Ice forms. First there 
will be a thin sheet of Ice, which gmdually thick­
ens on the under side. 

(8) J .  K. asks : Why will not iodide of po­
tassium form in large crystals when mllde accord­
Ing to United States Pharmacopceill ? A. In or­
der to obtain good crystills of K I, it Is necessllry 
that the crystaliZiltion should procced as slowly 
liS possible in 8; cool place, lind under a good va­
cuum. The best results are obtained when large 
qUllntities of the materials are operated upon lit 
once. The solution of the iodide should be as 
neutral as possible. 

(9) M. asks : 1. Is the common commer 
Clill potash In solution II good fertilizer for II 
grape vinewhen llpplied to the soli about Its roots? 
If so, of what strength should It be used ? A. We 
would not recommend the use of potasb. 2. Are 
ground or pulverized bones good for the same 
purpose ? A. The finely. ground bones mixed 
with soil or peat make a very desirllblc mllnure. 
It would be better, however, to treat the ground 
bones with IIbout one third the weight of 011 of 
vitriol (specific grllvlty 1'70) in order to obtain the 
soluble superphosphllte. The IIcld should be di­
luted with about 2 part8 of water, and well 
stirred In with the bone dust; it should then be al· 
lowed to stand forabout 12 hours, when enough 
10llm should be stirred in to IIbsorb all the liquid. 
This Is one of the best mllnures known. 3. If 
these articles were applied to II loamy or porous 
soil, situated 10 feet from a well of water, would 
there be IIny dilnger of contamination to the wa­
ter ? A. No. 

(10) E. M. L. aSKS : In cutting up tortoise­
shell, a lot of small scraps are made. How can 
they be worked up into a solid mllss, by dissol­
ving, or otherwise ? A. The larger scraps might 
possibly be utilized for small inlilid work. Send 
us II few of the scraps and we may possibly be 
able to suggest some other appllclltion. 

. 

(11) W. S. C. asks : What produces the 
phosphorescent light known as fox fire ? A. We 
do not recognize the nllme, but suppose you refer 
to the strongly phosphorescent solution of phos­
phorus In hot olive oil. Bisulphlde of carbon or 
one of the essentlill oils may be mllde to repillce 
the olive oil liS the solvent. It would, perhllps, be 
well to state thllt the employment of the bisul­
phlde solution of phosphorus is IIl1ble, when the 
liquid is In contact with the llir, to produce spon­
taneous combustion. 

(12) S. W. J. asks : What is a simple and 
harmless prepllratlon for turning dirty brownish 
red hllir to II white color ? A. Therc lire me­
thods by which this might be IIccomplished, but 
we cannot recommend any of them. 

(13) F. S. M. asks : Which is the best way 
to mllke a solutIOn for silverpillting ? I have 

(14) J. McJ. IIsks : What will remove dried 
collodion from white cotton, without injuring the 
fllbric ? If there is anything that will decompose 
it, it will be preferable to II solvent. A. Try 
steeping the cloth in cold wllter,lInd then rubbing 
it together so liS to brellk up the films. 

( 15) A. C. says : How thick should the cop­
per lind zinc plates be, lind of what thickness 
should the wire be, of the �alvllnic bllttery men­
tioned on p. 234, vol. 34 ? A. The plates may be 
made of any convenient thickness. No. 14 or 16 
copper wire is used for the connections. 2. How 
should the zinc be suspended?  A. From a wood­
en or metallic frame resting on the top of the 
jar . •  

(16) G. B. MeC. IIsks : Is it possible for t.he 
water to be carried out of the boiler through the 
pump ? We were sawing with a portable steam 
mill, and shut down at night with the usuill 
IImount of water. In the morning there WIIS no 
Wllter in the boiler, and we hlld to fill her up 
through the sllfety valve. There Is a eheek valvc 
on the feed pipe close to where thc pipe connects 
with the boiler. A. It would not be possible, if 
the check vilive were tight, which, judging from 
your account, might not have been the case. 

(17) A. H. asks : 1. Please give me full di­
rections for making II good condenser for lin in­
duction coil. A. Cut tinfoil up Into sheets of 
the desired size, lind make of thcm two piles like 
the leaves of a book, one pile containing one 
more sheet than the other. Upon the extreme 
end of each of thcse piles place II tinned wire or 
strip of metal, and by mellns of II soldering iron 
run all the edges together so as to make II perfect 
metllllic connection. Cut sheets of paper large 
enough to allow a margin of lit least lin inch 
round three sides of the foil. The Jlllpcr should 
be thin, not highly glazed, and should show no 
IIcid reaction by reddening when moistened with 
a neutral solution of litmus; it should be baked 
thoroughly dry, placed in a vessel of pllrll1fin 
kept wcll over its melting point, lind then drained 
sheet by sheet liS smoothly as possible. A well 
bilked piecc of wood somewhllt larger than the 
paper is Illid upon II rabie, its face sOllked with 
paraffin lind II sheet or two of pllper Illid up­
on it; upon this is laid the IlIrgest pile with its 
soldered end projecting, and IIll Its leavcs turned 
back except the lowest one, which is to be rubbed 
smoothly out on the paper : IllY over this two 
sheets of the paper, lind on top of this the other 
book of foil, so placed that It lies eXlLctly over 
the first sheet except for the margins lit the op­
posite ends ; turn back, as with the other, 1111 its 
leaves except the first, and upon this place two 
sheets of paper ; continue this process, lIIying 
back, upon the pllper, sheets of foil from the 
books alternately, and between each foil two 
sheets of paper. When all are In pillce, cover 
with two or three sheets of pllper and a board 
like the first; the whole should then be compressed 
by clamps lind warmed up to the melting point 
of paraffin, increasing the pressure to drive out 
all excess. The first bOllrd should be provided 
with II binding screw at each end, and the wire of 
the corresponding foils should be soldered to it 
2. Which will produce the best result, 3 Ibs. silk­
covered wire No. 37, or 5 Ibs. No. 32?  A. Three 
pounds of No. 37 will give the longest spllrk. 

( 18) A. D. asks : 1. Does the addition of 
glass to lead mllke it ring likc sll ver ? A. The 
product Is quite sonorous. 2. Will glass combine 
with lead? A. Oxide of lead is soluble in molten 
glass. 

(19) L. B. & Co. asks : What will hold up 
soapstone In solution ? A. Such rocks clln only 
be rendered soluble by fusion with alklllles or al­
kaline cllrbonates in excess, lind subsequent 
treatment with boiling wllter and acids. The 
rock (in small quantities) mllY be partially de­
composed and dissolved by means of strong hot 
solutions of hydrofiuoric :md sulphuric acids. 

(20) S. asks : What degree of h'lat is ne­
cessllry to make bmss malleable, so that It can be 
hammered or dmwn out ? A. It is generally 
drawn cold, being previously annealed. 

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

made a solution, but the silver comes oil' agilin. We hllve received minerals liS follows, In pack­
I mllde it by dissolving some silver In nltrie IIcid ; IIges without nllmes of senders : Two specimens 
and after making the salt dry, I put it in a 801u- of micaceous red hematite, an excellent ore of 
tion of eYllnlde of potassa (K Cy) In wllter. It iron. Two specimens of clay of good quality, II 
pilltes very well : but -vhen I come to burnish It, mixture of finely divided silica and slllcatc of al­
it 1111 comes oil' agllin. A. Your method of pre- umlna, which might be employed in polishing, in 
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milking some vllrleties of vitrified wares etc.-A. 
E.-It is lIugite, and contains some oxide of Iron. 
-W. E. T.-They lire both iron pyrites, lind con­
tain no precious metaJ.-N. V. C.-It is brown 
COllI. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN ac­
knowledges, with much pleasure, the receipt of 
Original papers and contributions upon the follow­
ing subjects : 

On the Centennial Awards. By G. B. 
On Sound. By J. A. ]'. 
On Foul Air in Wells. By M. n. O'N. 
On the Moon. By J. D. 
On Cutting Speeds. By T. J. B. 
On Trisecting lin Angle. By J. McM. 
On Smoky Chimneys. By F. G. W. 

Also inquiries and IInswers from the following : 
B . D . -G. B. P .-L . H .  E .  

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries filii to IIppear 

should repellt them. If not then published. they 
may conclude that, for good reasons, the .Edltor 
declines them. The IIddress of the writer should 
IIlways be given. 

Enquiries relating to patents, or to the patenta­
bllIty of Inventions, assignments, etc., will not be 
published here. All such questions, when Inltillls 
only are given, are thrown into the waste basket, 
as it would fill hilif of our paper to print them 1111 ; 
but we generally take pleasure in answering briefly 
by :nllil, If the writer's IIddress Is gl ven. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells pllraffin ? Who sells lI'utta 
percha ? Who sells crude India rubber ? Who 
sells proprietary stamps ? Who sells the best as­
tronomical telescopes ? Whose is the best ane­
roid bllrometer ?" All such personal inquiries 
are printed, liS will be observed. in the column 
of " Business lind Personlll." which is specilllly 
set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
IIny desired information can 1n this way be expe-
11 tlously obtained . 

[ O F F I C I A L.]  

I N D EX O F  I NV E N TI O N S  
FOR WHIOH 

Letters Patent oC the United Statel! were 

Granted In the Week Endln" 

October 1 7, 1876, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents . ] 

A complete copy of any patent In the annexed list. 

includIng both the specifications and dr"wlngs. will be 

furnished from this otHce for one dollar. In ordering , 
please stal,.e the number and date of the pa.tent desired, 
and remit to lIlunn &Co . • 37 Park Row. New York city . 

Adding machIne , J. H. lIlears . . . . . . . . . . . . . . . . . . . . . . 183,4()9 
Advertising ribbon rccl. lI . J .  Rice . . . . . . . . . . . . . . . .  188,480 
Agricultural steamer, R. W. Hulit1'son . . . . . . . . . . . . .  183 ,331 
Alarm and tire extinguisher, S. Sanderson (r) . . . • •  7 ,354 
Apple parer, J .  D. Seagrave . . . . . . . . . . . . . . . . . . . . . . . .  183.271 
Ash sifter, A. M. KetchuIIl . . . . . . . . . . . . . . . . . . . . . . . . .  183, 307 
Bale tie. A .  A. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . .  183,890 
Bale tie . manufacture of, S. N. Drake . . . . . . . . . . . . . 183 282 
Band-cutting shears , S. D. Locke . . . . . . . . . . . . . . . . . .  183 ,404 
Barrel truck , C. }'. lIill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,295 
Ha�e r urnlng stove, Dwyer &: Carter . . . . . . . . . . . . . . .  183 ,383 
Bcd bottom, W. H. Gaylord . . . . . . . . . . . . . . . . . . . . . . . .  183 ,453 
Belts, cutting and punching, A. L. Hinckley . . . . .  183,262 
B!ll file, J. O. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,284 
Billiard table nttachment, Collender et al . . . . . . . . .  18:� ,371 
Blacking distrIbuter. D. G. Holl!n . . . . . . . . . . . . . . . . . 183, 470 
lltower, J. M. Cayce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,36R 
Bottle and cup stopper, C. Newman . . . . . . . . . . . . . .  188,322 
Bottle faucet, W .  & H. B entley . . . . . . . . . . . . . . . . . .  183 , 445 
Boug-ie, Fowler, Smither, & Allen . .  . . . . . . . . . . • . . .  183,388 
Bracelet, p. J. Cull!nan . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.374 
Breast strap fender, J. C. Look . . . . . . . . . . . . . . . . . . . .  183,312 
Breech ·loading tire arm , E. G. Dorchester . . . . . . . .  183 ,255 

Broom handle, G. W. Stockwell . .  , . . . . . . . . . . . . . . . .  183,342 
Brush handle , O. Jenness . . . . . . . . . . . . . . . . . . . . . . . . . .  183,300 
lluckle . D. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,473 
Burglar alarm. J. F. Steiner . . . . . . . . . . . . . . . . . . . . . . . . 183, 480 
llutter dish , E. G. Cate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,283 
Buttonhole attachment, Schmidt & Freese . . . . . . lR3,333 
Calculator, N. Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183, 403 
Candie lamp , - F .  L. Howard . . . . . . . . . . . . . . . . . . . . . . . .  183, 398 
Car axle bearing, Frame & Scott . . . . . . . . . . . . . . . . . . 183 ,2�2 
Car coupling, F. "M. Andrews . . . . . . . . . . . . . . . . . . . . . .  183,246 
Car coupling. F. F. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  188.353 
Car starter, L. R. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.481 
Car safety appliance, etc . ,  J. P. Wilson . . . . . . . . . . 183,441 
Carbureter, S. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,363 
Case for metal sheets, W. D. Wood . . . . . . . . . . . . . . .  183,356 
Check-rowing corn , C . li . Maclay . . . . . . . . . . . . . . . . . . 183 ,314 
Chimney 11ue, etc . ,  A. H. Bourne (r) . . . . . . . . . . . . .  7 , 350 
Chimney top and ventilator, J. Harmon . . . . . . . . . .  183, 300 
Churn . A. G. W alton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 , 485 
Cloth , preserving bolting, J .  Wayman . . . . . . . . . . . . 183,350 
Cloth-cutting machine,  Fenno & Howe (r) . . . . . . .  7 , 352 
Clothes pounder, J. Russell . . . . . . . . . . . . . . . . . . . . . . . .  183 ,421 
Coffee and tea pot. IJ. G. Comparet . . . . . . . . . . . . . . .  183, 448 
Coffee pot .  E. B. MannIng . . . . . . . . . . . . . . . . . . . . . . . . . . 183.464 
Cotton and corn planter, etc . ,  W. Scott . . . . . . . . . .  183,422 
Cotton. device for pIckIng , H. A. Cutl!f! . . . . . . . . . 183.875 
Cotton harvester, Stoddard & Herndon . . . . . . . . . . 183,433 
Cotton press. Dayis & White . . . . . . . . . . . . . . . . . . . . . . . . 183.378 
Cotton seed drill ,  H .  Steckler. Jr . . . . . . . . . . . . . . . . . 183.481 
Cradle, A. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 ,357 
Crib attachment for hcdstcads, Cowl et al . . . . . . . .  183,372 

Cultivator. C. A. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . .  183.280 
CultIvator,  C. R. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . 183.801 
Cultivator. E .  Pratt (1') . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,353 
Cultivator and sulky plow.  J. H. Cole . . . . . . . . . . . .  183 ,251 
Curry comb , G. H. Hawrican . . . . . . . . . . . . . . . . . . . . . . .  188,302 
Curtain fixture . �lillcr & Silsby . . . . . . . . . . . . . . . . . . . . .  183 .411 
Cutter heads,  balancing revolving, A .  Hall . . . . . . .  183, 260 
Desk and sewing machine cover, A. Cunningham 183,286 
Desk attachment for chairs, Park & Woodhouse . .  183.328 
Diamonds, cutting. T .  F. Tully . . . . . . . . . . . . . . . . . . . .  183 .474 
Die and shoe for quartz mills. Bartol & Louzarder 188 .862 
Disinfecting water closets , etc . ,  E .  Howard . . . . . .  183,264 
DomestIc distilling apparatus, T. L . Lynch . . . . . . . .  188,268 
Drain trap, E. G. Banner . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,279 
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Drawerpulls. W. N. weeden 183.476. 188.4'l'7. 188.4'18 18�,4'l'9 
DustIng brush, L. Hobolth . . . . . . . . . . . . . . . . . . . . . . . . . .  188.468 
DyeIng apparatus. D .  Allen . . . . . . . .  , . . . . . . . . . . . . . . . .  188.360 
Ellr mulller, W. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183, 859 
Earth auger, C. D. PIerce . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.467 
Egg carrIers, forming. L. S. Ball . . . . . . . . . . . . . . . . . . .  188.4H 
Embroidering attachment. I .  M. Rose . . . . . . . . . . . . . 188.360 
Emery wheels. etc . ,  facing. T .  A. Richards . . . . . . . 188.468 
Emery wheels, toolfor facing. T. A. Richard . . . . .  183,469 
Envelope. E. D. Dougherty . . . . . . . . . . . . . . . . . . . . . . . . . 188.880 
Excavator and dumping cart. J .  PrIce . . . . . . . . . . . . .  188.S'l6 
Exercising machine. F .  and J .  Haln.worth . . . . . . . •  188.296 
Extension table slide, S.  B. Alexander . . . . . . . . . . . . .  183, �76 
Fare regl ter, W. J .  Stillman . . . . . . . . . . . . . . . . . . . . . . . .  188.841 
Fastcnlng for ho .. e blankets. J. Hall. . . . . . . . . . . . . . .  188. 891 
Feed wllter ' eater. 1;. Hewins . . . . . . . . . . . . . . . . . . . . . . 188.3OS 
Feed water heater. 1. P. Magoon . . . . . . . . . . . . . . . . . .  188.463 
Fence. W. Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188. 887 
l'ence wire to posts. �l. S. Ha1Oba . . . . . . . . . . . . . . . . . 188.299 . 
Fllter[ng liquids. T. R. Sinclalrc . . . . . . . . . . . . . . . . . . . .  182.42 
Finger nail trimmer, W. C . Edge . . . . . . . . . . . . . . . . . . .  188.256 
Flood fcnce, Mar.ball & 88l1ar . . . . . . . . . . . . . . . . . . . . . .  183, 216 
Flute. L. C . l:!outhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.429 
Freight car. E. 0 Shalter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.884 
Fruit basket. J .  H . MarvU . . . . . . . . . . . . . . . . . . . . . . . . . . 1&1,407 
Game card, R. T. 8Itterley . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8,8S5 
Gear planer, A. Han.tucr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,298 
Grinder for bridges, J .  Foster . . . . . . . . . . . . . . . . . . . . . .  188,291 
Glaos tool, J .  Lamont. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lQS,267 
Glassware, making, Adams & Bonsb[re . . . . . . . . . . . .  188,274 
Glassware, making hollow, T. B. Atterbury . . . . . .  188,277 
Grain car door, J. M. D ncan . . . . . . . . . . . . . . . . . . . .  183,287 
Gra[n drill, W. H. Nauman . . . . . . . . . . . . . . . . . . . . . . . . .  183,821 
Gr .In gr,nder and .courer, L. O. Stevens . . . . . . . . .  188,889 
Grappling projectlle, Greenough & Morrison . . . . . .  183, 457 
Grate, G.  W .  Gel.senhalner . . . . . . . . . . . . . . . . . . . . . . . .  188,456 
Grate bar, G. H .  Clarke, (rl . . . . . . . . . . . . . . . . . . . . . . . .  7,851 
Hanger for blind. or doors, E. Pre.cott . . . . . . . . . . . .  183, 825 
Harrow. flexible. J. A. Anderson . . . . . . . . . . . . . . . . . .  188 24� 
Harvesterdropper, W. H. Ake . . . . . . . . . . . . . . . . . . . . 188.m 
Hat an clotbe. rack, I. W. Heyslnger . . . . . . . . . . . . .  188.261 
Hay and cotton, press. J. Lytch . . . . . . . . . . . . . . . . . . . . . 188.318 
Hay loader, T. Elllott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.283 
Health 11ft • •  J. P. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.269 
Hecl machine. boot. Z. M. Lane . . . . . . . . . . . . . . . . . . .  188.810 
Hinge, C. E. L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.459 
Hlngc for glass articles, B. Bakewell. Jr . . . . . . . . . . . 188.247 
Horseshoes. making. S. Espaeb . . . . . . . . . . . . . . . . . . . . .  188.451 
Horseshoes. making J. A .  BurdAn . . . . . . . . . . . . . . . . .  183.250 
Hose spanner . J. E. Taber . . . . . . . . . . . . . . . . . . . . . . . . . .  188.844 
Hydraulic motor. W. U. Wakefield . . . . . . . . . . . . . . . . . 183,846 
.Jolnts. apparatus for contracted, S. A. Darraeh . . .  188.876 
KItchen eommoue. W. Elvis . . . . . . . . . . . . . . . . . . . . . . .  188, 885 
Lamp. T. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,249 
Lamp chimney cleaner. O. T. Freese . . . . . . . . . . . . . .  188 298 
Latbe dog. J. McGeorge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,408 
Leather-cutting machlne,etc . ,Schofleld & Stevens 188.471 
Leg and foot rest . T .  Weddle . . . . . . . . . . . . . . . . . . . . . . 188. 475 
Lightning rod. R. S. Cole. . . . . . . .  . .  . . . . . . . . . . . . . . .  188.8;0 
Lightning rod. C .  H .  Smith . . . . . . . . . . . . . . . . . . . . . . . . .  188.425 
Lightning rod connection. C. H. Smith . . . . . . . . . . .  183.4�6 
Liquid measure. J. F.  Judy . . . . . . . . . . . . . . . . . . . . . . . .  183.806 
Lock stop box. T . Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.365 
Lubrlcat[ng compound, P. Sweeney . . . . . . . . . . . . . . .  183.848 
Masonic badge, J. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . .  188.818 
Matcb splint. C. A. French . . . . . . . . . . . . . . . . .  188.257. 188.25Q 
Meat tenderer. J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . .  188,278 
Milk cooler, Eddy & Foster . . . . . . . . . . . . . . . . . . . . . . . . .  188.834 
MIII[ng tool. J. M. Sm[tb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.272 
101l l1stone exhaust. 6. L .  H. Behrns . . . . . . . . . . . . . . . .  188,2J8 
M[terlng macblne. L .  D.  Howard . . . . . . . . . . . . . . . . . .  188.897 
Moos. process tur preparing, G. H. Blake . . . . . . . . . 183.281 
Nail box. R. Hermance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.394 
Nut I JCk. D. R. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,324 
Nut lock. A. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183. 472 
011 cbandeller. H. Wellington . . . . . . . . . . . . .  188.851. 188.852 
Optical lens. C .  Alt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.448 
Ore concentrator. F . E. Mills . . . . . . . . . . . . . . . . . . . . . .  183.SIY 
PaInt Ijrush binder. L. Tanney . . . . . . . . . . . . . . . . . . . . . 188.845 
P"per box, E. D. Shelton . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.4:1S 
Paper collar, F. Wlxoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.855 
Paper pulp engine. J. S. Warren . . . . . . . . . . . . . . . . . . . 188.849 
Ps,senger register. W. Mehan . . . . . . . . . . . . . . . . . . . . .  188.410 
Petroleum lamp, W. Detta. . . . . . . . . . . . . . . .  . .  . . .  188.450 
Plano action. M .  C. Knabe . . . . . . . . . . . . . . . . . . . . . . . . .  183,8011 
Pipe coupling. W. T. Nyban . . . . . . . . . . . . . . . . . . . . . . . .  188.455 
Plan[ng ,na ; . Ine gui le. 1(&lt & Prindle . . . . . . . . . . . .  183.418 
Plaster ceiling, cornice, etc . • T. P. Cleary . . . . . . . .  188.369 
Plow. G. T. HedrIck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183, 898 
Plow fender. W. A. Barrows . . . . . . . . . . . . . . . . . . . . . . . 18S. 361 
Plug tobacco. A. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.466 
Plumber's plug. W. A Butler . . . . . . . . . . . . . . . . . . . . . .  18S.447 
POCket check book . 6. E. Waring. Jr . . . . . . . . . . . . .  188.847 
Prln Ing on metal , etc . , L. B. Smith . . . . . . . . . . . . . .  188,886 
Printing telegr"ph. A� A. KnudMon . . . • . . . . . • . . . . . .  183, 462 
Pump. Smith & IUngsbury . . . . . . . . . . . . . . . . . . . . . • . . . •  18.�.427 
Pump valve, C Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.4�0 
Railroad switches. J. S. Williams . . . . . 18S.487, 4.'18, 489. 440 
Rawh[de, tredlDg. S. A. Darracb . . . . . . . . . . . . . . . . . .  18:1.877 
Relining petroleum, etc • • D. M. Lamb . . . . . . . . . . . .  183, 401 
Refrigeration. process of. R. H. Lucas . . . . . . . . . . . .  18:1.406 
Revolylng fire arm. F .  If. Freund . . . . . . . . . . . . . . . . 188,1l89 
Revolving flrc arlll . G. W. Schofield (rl . . . . . . . . . . .  7 .855 
Rocking cbalr, P. Born . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.866 
Row boat. swingIng out;lgger. G. W .  IS&llc •• Jr. 188.205 
Satety pin. L. D. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.8:» 
Sash bolder. E Laass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18S.809 
Sawmill dog, Smith & Meyers . . . . . . . . . . . . . . . . . . . . . .  188. 428 
School de.k. M LaDcaster . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8,402 
Screw propeller. Cro.sley & Frencb . . . . . . . . . . . . . . . .  183. 878 
Screw-threadlngmacblne, E .  S. Pierce . . . . . . . . . . . . 1�8.415 
Sewer trap. T. 6I1erm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.259 
Sewing fur •• mach.ne for. C. F. KnOch . . . . . . . . . . . 188.400 
Shade and reflector, combined. C. B. Mock . . . . . .  183.412 
Sb[ng[e bracket. D. M. Moore . . . . . . . . . . . . . . . . . . . . . 183. 413 
Sign. W . Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISS.aSI 
Snap hook. G .  M. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .  183. 460 
Soda water apparatus. W. Gee . . . . . . . . . . . . . . . . . . . . 183. 455 
Soda water, making, W. Gee . . . . . . . . . . . . . . . . . . . . . .  188,45' 
Spark arre.ter. J .  N. Weavcr . . . . . . . . . . . . . . . . . . . . .  188.436 
Splnn[ng frame. splDdle. etc • • J. Essex . . . . . . . . . . 183.3116 
Spiral molding machine .  B. F. Abbott. . . .  . . . . . . .  183.248 
Spring bed bottom, G. Huntington . . . . . . . . . . . . . . .  188.451 
Station Indicator, A. L. & J. S W .. ggoner . . . . . . .  183.484 
Stave blanks, trimming, D . Ralt . . . . . . . . . . . . . . . . . . .  183,417 
Stave sawing machine. G. W. Rlcbard.on . . . . . . . .  1�8.419 
Steam COOking apparatus. C. R .  Gilbert . . . . .. . . . . . 188.2� 
Steam enlline governor. W. yates. . .  . . . . . . . . . . . .  188.442 
Steam packing. T. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.252 
Steam trap. F. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lR8.840 
Stock car. B .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.270 
Stop, .team governor. E. R Hub Dard . . . . . . . . . . . .  183, 804 
Stove pipe attachment. G. H. Hancock . . . . . . . . . . . .  18S.m 
Stove pipe joint. R. Mainer . . . . . . . . . . . . . . . . . . . . . . . .  188, 815 
Stove pipe tblmble. J. M. LeCount . . . . . . . . . . . . . . . .  188,811 
Straw cutter. J. Q. Crosby . . . . . . . . . . . . . . . . . . . . . . . . .  188,285 
Striping Implement. Carr, Relt. & Arey . . . . . . . . . . .  188.262 
Submarine rock drill. E .  Moore . . . . . . . . . . . . . . . . . . .  188,8'lO 
Sulky plow. G. Curkendall . . . . . . . . . . . . . . . . . . . . . . . . .  188.254 
Table. E. P. Wr[ght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.858 
Tar burner, gas retorts, J. Findlay . . . . . . . . . . . . .  188.�2 

$ tit.tifit !tUtrita •• I NoVEMBER �5. 1 876 . 
telegrapblc tire alArm. Birge & William .. ... . . . . . . 183.86 
Tblll coupling. J. W. Anderson . . . . . . . . . . . . . . . . . . .  188.244 
Three horse equalizer. T . Hoadley . . . . . . . . . . . . . . . .  188.396 
Tongue support tor wagons. I. N. Harbaugb . . . . .  183.892 
Torcb, M. Saul.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183, 882 
Toy combination. W. T. Foster . . . . . . . . . . . . . . . . . . . .  188.290 
Trace carrier. J .  D. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . 188.268 
Try square. J. Es.ex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.887 
Tubing, making metal, J. B. Root •• 183.827. 188.828, 188,829 
Tuck marker and creaser, J .  T. Sterrett.. . . . . . . . . .  183.888 
Variable cut·olt. B. Brazelle . . . . . . . . . . . . . . . . . . . . . . . .  183, 446 
Variable sign. L. Nlelander . . . . . . . . . . . . . . . . . . . . . . . .  188. 414 
Ventilating cars. J.  Lougblln . . . . . . . . . . . . . . . . . . . . . . .  188.405 
Ventilating cowl, E .  n. Banner . . . . . . . . . . . . . . . . . . . .  188.2'78 
Ventilator, W. H .  Maxfield . . . . . . . . . . . . . . . . . . . . . . . . .  188.817 
Wagon aeat awning. D. Jannopoulo . . . . . . . . . . . . . . .  188,899 
Wardrobe bedstead. F. Cauller . . . . . . . . . . . . . . . . . . . . 188.t67 
Wasb board. J. S. Garner . . . . . . . . . . . . . . . . . . . . . . . . .  188,:194 
Washing machine. C. Fitch . . . . . . . . . . . . . . . . . . . . . . . .  188.289 
Wasblng machine. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . .  183.482 
Water mcter, S. Plymale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.lI6 
Water pipe. etc •• T. Warburst . . . . . . . . . . . . . . . . . . . . 188.848 
Wblp button. W. O.  Daniel . . . . . . . . . . . . . . . . . . . . . . . .  188.449 
Window .creen. B. F. Cunnlngbam . . . . . . . . . . . . . . .  183.2� 
Wire-barbing tool, J. Dobbs . . . . . . . . . . . . . . . . . . . . . . . 1 8.879 
Wrench. C. M. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.286 

DESIGNS PATENTED. 
9.590.-BBACELET •• -H . Carlisle. Jr. , Philadelphia, Pa. 
9.591.-SPOONS.-H . W. Hlr.cbfeld. West Meriden. Conn. 
9.592.-FLOOR OIL CLOTHS.-J. Meyer.Lanslngburg.N. Y. 

(A copy at any one ot the above patentl may bo bad b, 
remitting one dollar to MUNI( II Co • •  87 Park Row, New 
York city. 

SCBEDlJLB 01' PATUT DB8. 
Un each Caveat. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . '10 
'JD eacb Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
' )n tiling eacb application for a Patent (11 yean) . . . . .. 13 
In Issuing eacb original Patent . . . . . . . . . . . . . . . . . . . . . . . .. � 
In appeal to E:um.\ners-ln-Chlef . . . . . . . . . . . . . . . . . . . . . .. l0 

un appeal to Commissioner of Patenta . . . . . . . . . . . . . . . ... -'O 
)n application tor ReI88oe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 
On tiling a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10 
)n an application tor Des!gn8� yean) . . . . . . . . . . . . . .. 10 
' )n application tor Design (1 ye&l'8) . . . . . . . . . . . . . . . . . . . . '13 
On allllllcation tor Delln (14 1'e&l'81 . . . . . . . . . . . . . . . . . . . 130 

TlIB VALIDITY 01' PATUT8, 
We recommend to every person who II! 

about to purch_ a patent, or about to com­
mence the manufacture of any article under 8 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent 01llce to see what the condi. 
tion of the art was when the patent was 1aIlued. 
He should also see that the CWIW! are 80 worded 
as to cover all the Inventor was entitled to wnen 
bls patent was 188ued ; and It Is still more eBBen· 
tial that he be iuformed whether It Is an infringe 
ment on some other elJ:isting patent. Parties des1r­
IDg to have such searches made caD have them done 
througb the Soient11lc American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired.. For further 
'nformation, address MUNN & CO., 

8'1' PAlUI: Row. New York 

Itl8lde Paae, eacb In.erdon - - - "0 cenh a ltoe. 
Back Paae. each Intlertlon - - - .t.OO a line. 

IJJngra"'ngs mall IUad adl/<If'U,MJUnI8 � Ihd _ rate 

pw ltfU. bfI fMa8UrMJUnI. /JB 1M IIltUf' prd8lJ. Adtlw 
tls""""'l8 mu.t be r/lCftl/� � publfcahOn Q/IICe /JB darl" 
/JB Frfdall morning 10 appdar In nezl 1ll81Ul 

STERL LRTTER CUTTING-Seals & PresRes. Brands.Sten­
clls. &c. Price. low. Steel Stamp Works.N .  Hav.,IJt. 

-- - . _---

AGENTS WANTED-To sell the Champion and 
youth's CompanIon. Foot Latbes .... Cylinder Saw •• 

and Stave Machines. Address STRANG.t<·S  CYLINDER 
SAW & MACHINE CO . • Taunton. Ma.s . ., 

C H A M P I O N  S A F E T Y  
ELEVATORS. 
HAS PAT. FRICTION PULLBYS. AN AUTOMATIC STOP. A 

STRONG IRON FRAM.B, It.. SAFETY PLATFORM, AND 18 
MAD2 IN It.. FIRST CLA8S MANNER, AT VERY Low 
RATES, BY D. FRISBIE & CO . • N EW HAVRN, CONN. 

--- -- - -- _  ... �50Q A MONTH T O  LIVE AGENTS 
� Selling our letter-book. No press or 
water used . amole copy worth $.'.00 tree. Send .tamp 
tor cirCUlar. EXCELSHIR M'F'G CO . .  99 Madison St . •  
and l1l2 Dearborn St . • Cblcago. 111. 

TA K E �UTICE. We hR'. '''_ 
largest and beBt selllng 
8t. ... tloner

� 
paeka�e I n the 

���·or t
a::�

t
i8:"Je'�· 

opes. pencil, penholder . golden pen ,and a Pfec8 0 j'valuable 
Jewelry Comp.ete sample package, with elegant gold-plated 
Bleeve buttons, and ladles fashionable Canc� Stlt , pin and 
:r:'l.8.�O:

t
-gr�'��·!� �:';t 1!�ac:=lt':t

to -:1"1o=��w. 
B R I D E '" CO •• 700 Broadwa,. N. V. 

BOLIPSB B. B. BAB, 
For MOl1ng carll 

on Sidings. 
::;;;;;;;;iiiiii-"" .... 

-
-Pat. Oct. 10. 1876 . ..., 

Durable, Effective, and 
Will not Slip. 

Manufactured and for Sale. 

By W. P. DUNCAN & CO., Bellefonte, Po.. 

WANTED-A FIRST CLASS MACHINIST and Drattsman to manutacture PrInting Presses 
and Hand Stamps-one with experience preterred. Ad­
dre.s Box 772, Baltimore. Md. 

I with perfect S110cess. Complete .  wltb chemical •• 
&c. Price 85.00. Enclose sla� tor circular. 

t" A Itf.!��iiM!Wo;'�
G
f:e����r1':.r����e� 

E. �B::fa��v' . . lr�u"r:I��
r
��y IF Agents wanted. 

FOR SALE-12x36 In. Greene Engine, 8ro\VI1 & 
Sbarpe Universal Milling Machine. Traver. Drill. 

Large lot 15 & 16 In. Lathes, Small Screw Machine. Plan 
ers. Drills, Drops .... and Pre.ses. ALLIS. BULLARD & 
CO . •  LIMITBD. 14 l1ey Street. New York. 

M A O B I N B B Y 
01' EVERY DE8CRIPTIOlf 

COLD ROLLED SHAFTING HANGERS-.' PULLEY!!. COUPLINGBEBELTIN� TINITE EMERY WHEEL" AND GRIND R8, IN S &�ORGB PLA,()E 
121 Cbambero II lOS Reade Sts . . New York OOy. 

G&r4il8r'a P&tl CenuiDg & Squ&riDg Atuchmen\ 
FOB 

LATHES. 

... 

..... _- .. 

A P P L ETO N S' 
A.merican Cyclopmdia. 

NEW REVISED EDITION. 
..... ENTIRELY REWRITTEN BY THE ABLEST WRITERS 

R. �. STA.TE a: CO • •  Sprbadeld. Old... ON EVERY SUBJECT . 

Last Ohance. 
Buy YO UR Tickets 

N-ovv ! !  
DRAWINO PoSITIVELY 

Thursdav, Nov. 3 0th, 
OR MO�EY REFUNDED. 

A F o r t u n e  fo r only  $ 1 2 . 
THE KENTUOKY OASH DIS TRIB UTI ON 00 • •  

19;��t���ltao?'tli!:'I��\,�,c
t
��::f�

c
:ll;:�I:I::�� ;jl�'g�tbill'l.tl?� tPnel��:rI�J��r�� D�I�lsJt. 

FO R T. K , .... Tbursday. Nov. SO. 1876, on which occa­sion they will distribute to tbe ticket bolders tbe Im-$se60to 
0 , 0 0 0 ! 

Th_ P. Porter'
L
fJ\.�'" QlJ;Js. Gen'l Manaaer. 

One Grand la8h Gift . . . . . . . . . . . . . . . . . . . . . . .  10.,.01 
One Grand .. h GUt . . . . . . . . . . . . . . . . . . . . . .  AU.O 
One Grand ash Hift . . . . . . . . . . . . . . . . . . . . . . ;10),.,0 
U:: 8;::� ::t 8ln : : : : : : : : : : : : : : : : : : : : : :  i3'83 
One Grand allh GUt . . . . . . . . . . . . . . . . . . . . . .  if,ooo Os Casb Gift. of .1'I!

0U each . . . . . 1"'ClOO 10, C .. b altla of 110 eacb . . . . . II,UOO 10 C .. b Uta of 10 eacb . . . .  11,1100 
lUO �"'b ifta of 1"0 eacb . . . .  1119I1CHI 
�O &8b Gin. 01 110 eacb. . . .  ..,OOCI 800 • .. h GU't8 of UCI eacb . . . .  ".ClOO 

10,11110 allb Gift. of t� eacb. . . . l�tI.CIClf' 
To,al. ll, IOti HUh, All C .. b . . . . . . .  8uII,CIIiO 

PHICE OF TICKI!:TS: 
Whole tickets, f12 ; Halve4f&s fIj{' Qu�!"..t �.� Tlcketa. 
'1flQ.,..� TIcket •• 1800; r ckets • ..,.., ; ...... TIcket •• II .w . . 100.000 Tickets at t12 eacb. fbe Bon. E. H. Ta

N
or. Mayor ot Frankfort. tbe entire 
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tend tbe drawing . 
The payment ot Kitts to ewners of prize tickets Is as­

sured. A bond. with heavy 
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pnalty and apgroved &ccnrl· 
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Court at Frankfort, 8Ubject to 'nspectlon 0.1 anll one. 
I'hls l. a new teature, and will absolutely secure tbe pay­
ment ot gltts. 

Remittances can be made by EXf,re88. Draft, Post-

�gtJlElJ.°PE'0<V��b��r���"f�1BLc1i;�N
m
J8

e
dl�!11J>" 

All commnnlcatlons. orders tor Tickets. and applica­
tions tor Agencies sbould be addressed 1,0 

nON. TIIO�. P. PORTER. 
Gene!'ai .t .... n .... er. Fl'anklort. Ky. 

or G. W. BARRO W & CO., 
General E .. tern Awents. ' 141 uro:::��rk 

'W' E  E N � M' E L 
, n  F I N  E J ET 8 L A C K  every ur . .  ty o f  tu r n e  d wo o d  W O I  k 
P .1l l ' t s  o f  m a c h l " "' t  y, c � s; t t n � s ,  t t l"  W J I  e a n ti  o t h t r  m e t J I 
� a l k E N A M E l£ D J £ T G O O O S  I n w o o d  o r m e h l , m . d "  to 0 1  r h r  
A M E R I C A W  [ N I M  L e O I T W A A I H ""  S r P R O \l I D E toJ C (  R 1 

p" lntedfrom New Tvpe .  and Illustrated with 8everal 
thousan<1 Engravings and Maps .  

The American Cyclopredia. 
Within tbe la.t ten years the progress ot discovery In 

every department ot knowledge has made a new work 
of reference an Imperative waut . .  th���S����:::��� ��IJ'n"J!�I��� �::#���rtf:r:J'�Y�a\il�� 
to tbe Industrial and useful art. and the convenience 
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new course 0'" commercial anS tndUl:strial activhy has 
been commenced. Large acce •• lono to our 

GEOGRA.PHICAL KNOWLEDGb; 

bave been made by the Indetatigahle explorers of Atrlca 
The gl eat pOlitIcal revolutluns of tbe last decade. with 

tbe natural result of the lapse of time, have bl ought into 
publ1c vl�w a ll1ultitude of new men, wl.lotle named are in 
every onc 's  mouth, snd of whose lives e\ ery one Is cUl'i­
ous to know tbe particulars. GI'eat battles I,ave been 
tought and Important sieges maintained. of whleb tbe 
detans are as yet preserved only In the newspaper. or In 
the tran.lent pullllcat[on8 01 the day, but whICb ougbt 
now to take tbelr place In 

PERMANENT AND AUTHENTIC HISTORY. 
In preparing the Dresent edition for tbe preEs. It has 

accordlnglv been tbt· aim of th� edllors to IIrlng down 
tbe In10rmatlon to the [ate.t posblble dates, anu to fur­
Dlith an accurate account of the most recent di.: cov�rles 
in science, of every fresh production in literature . and 
of tbe newe;at lnventioRtS in the p. actlcal arts, 8S well as 
to give a succinct Ilnd original record of the progress of 

POLITICAL AND HISTORICAL EVENTS. 

The work was begun after long and careful preliminary 
labor, and wltb tbe most awple re.ources for calr� Ing It 0'k�on: ��Wl�s�����������'<:'t�pe plate. ha :e been used . 
but every page bas been 

PRINTED ON NEW TYPE. 
forming. In fact, .. new Cyclopredla. with the same plan 
and compa.s as Its predecesbor

h
but WIth a far grcater 

pecuniary ex! enditure , and wit !:iuch Improvements in 
its cumposition ss IIBve been Buggcbted bV longer ex · 
perlence and enlarged knowledge. 

THE iLLUSTRATIONS, 
wblcb are Introduced for tbe first time In the present 
edItion. bave been added nOt for tbe sake of pictorial 
elfect. but to give �reater lucldlty and force to I lle ex­
plan.tlons In the text. 'I hey embl Sce all blancbes of 
scIence and of natu! al b[story . and depict tbe 1I.0ht fa­
mous and l'emal'kaLle ft,Blurt:8 ot bCt:l1t;l'y , 81 ChitcctUl'C 
and art 8S " ell &tt .. he various PI occsses 01 mecliauicl:S and 
manufactures . Althou�h 111telJdt:.d for lDbtrUCtlon rather 
than embellishment, no paID. have been b)oared to Inourc 
tltelr 

ARTISTIC EXCELLENCE. 
til! t!:. t... 0 411J! ,., 7 a W ts�&. ttl AgtiULIS. Z)aWpt�b }I'1C.AI!..  
'lPtItI PI ." P. O. VICKERY, Augusta, Maine. The coot of their execution Is enormous. and It Is be­

lieved they will find a welcome �eceptlon as an admira­
ble feature of tbe Cyclupredlu . aud worthy ot It. hlgb 

I�!.�li:e�
o s�� 1�r

H������¥!'k�'gl:fe���';"8� cuaracter. 

Q:tG$I00. REWA R D .  $100. 
. THlJ' MOUSTACHK Vroduced. oo a flDlOOth face . .  � by the use of DYK&' .. 811:� ELIXIR without ., 

:
, or wm forrel. 8UIO. Price b,. ma.1 In 

A. r..cJMr,.1 "'c��: :;.:r;:I:U:DttU: 

Pond's Tools. 
ENGINE LATHES, PLANERS, DRILLS, &co 

Send tor Catalogue.  DAVID W .  POND. Su.cce88or to 
LUCIUS W. POND, Worcellter. tU .... 

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

0. 
WIth Beroll and Circular Saw Attacb· 
ments, Slide Rest. Tools. &c.,j also Small 
Engine Lathes, Metal Hand .. Ianers

t 
&c. ��:. d���e-:uB=�:'�IS�escrl�: 

:'�:��ilo�o���e;��orthe.A.m-
WM. L. CHASE II CO. 

9!1 II 97 Liberty St. New York. 

� J M .CAR PENTER � . . . . . . . . . . . . . . . . . . . . .  " 

TAPS AND 

THE AMERICAN CYCLOP £DlA IS NOW COMPLETE 

In sixteen large octavo volume., each volume eontalnlng 
over .tlOU pa�e., ful1y lIlustrllted WIth se,:cl'al thouband 
Wood };ul!ravlngs. and with numerous IJolured Lltbo · 
graphiC Maps, tbe wnole costing the publlsbers a .um 
exceeding 

FIVE H UNDRED THOUSAND DOLI,ARS. 
exclusive ot paper. printing. and binding. 

PRICE AND STYLE OF BINDING. 
Itt BOltra Ololh. per vol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · $5 OU 
In Llbrarll Lealh.er. per 1101. . . . . . . . . . . . . . . . . .  . . . . .  . . . .  6 (,0 
In Half Turkell Morocco, per vol . . . . . . . . . . . . . . . . . . . . .  1 00 
Itt Naif Rus8ia. eOltra gilt, pet· 1101 . . . . . . . . . . . . . . . . . . . .  8 � 
In Ji'ull R'U88ia. per vol . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . 10 0 
In F!tIl.Vo rocco. anti,ilue. gilt '(/ges. PM' 1101 . . . . . . . . 10 00 

THE BEST CYCLOP £DIA EVER PUBLISHED . 

one that wl11 supersede all others. Is now altered to the, 
public at a very moderate prlce.les. than ono cent a page . 

Just think ! 
A SAVING OF TEN CENTS PER DAY.  

the price ot  a cigar or many other expenditures for lux­
uries or frivolities of a like amount. would par for a com­
plete set of theCyclopred.a by a bl-montblV subsCl·lpUon. 
'1'hu. there will be something substantial saved. and a 
storehouse of knowledge. Indeed 

A UN IVERSAL LIBRAHY IN ITSELF. 
secured with but little eltort or .acrltlce. 

ar Specimen page. 01 THE AMERICAN CYCLO­
P £OIA. showing type. Illustrations, etc . • will be sent 
�!��g�s

a
�f�������' sub.crlbe. can receive tbe whole 

set at one time or one or more volumes at any timet the 
delivery suiting tbelr convenience. wltbout any cost of 
carriage. by torwardlng their address to 

D. APPLETOS & CO" Pnbliabera. 
549& 551 BROADWAY. NBW YORK. 

BngraviDg on Wood, 
In all Its Brancbes. 28 years ot practical experience. 
For 8peclmw.

s �� lW{J<s��el�blW'I��' St • • New York. 

LOO K " Beot !'elling articleo in the World. 
One Sample ...... e. and an order _ood 

"or _00. A TKlN80N .t; CO .• 2 Clinton Place, l'I. Y. 

, 00 a month Onttlt worth 11 free to 8f,entl. $2 EXCBLSI0B M· .. ·Q co • •  l�l MICh.AV •• Ch r,aa:o. 
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NOVEMBER 25,  1 876.] 
Rose's Complete Practical M�chhJi8t : The m!lst .a .B V I R' 8 1 B L .B I,���:::�'i,.Dook ou the 1o,:bJect III the �U:hSh BOISTIHG IIHGIHE The Complete PractIcal MachInIst : ... EMC;;�W8��'kU;f�:a8.�ofa;��T8�'I. y 

EmbracIng Lathe WorK, Vise Work , Drill. and Drill­
ing, 'l aps and Vies, Hardening and I cmpering , the 
f}iu�\��t�ri

d
b� Sl?roo]��l�Or��ine�,�: ��c 

on�V g l����� l���
e
.: 

376 pages. Price $2 . 50 ,  by mail, free of postage . 
A select Hst of books on Steam auG. the Steam Engine , 

witt- price� , scnt fret' upon app lication . 
OUT new ana enlarg'cd \..", ... 'llogue 01 Practical and Scien­

tific HOOKS, 00 pages. l'3vo , sent free to any one who w111 
furnish h1s address . 

HENRY CAREY BAIRD & CO .. 
INDUSTRIAL Pu13LISIIERS. BOOKSELLERS AN D IMPORTERS. 

81 0 W ALNUT STRE)<;'l', Phlladelpbla , 

AIR ()OlUPRES� ORS 
F O .R A L L  P U R P O S E S .  

A SPECIALTY of REA VY PRESS'V RES. 
THE N O RWALK IRON WORK'; CO . , 

SOUTH N ORWALK , CONN . 

THE 

TRADE ENGINE. 
-(>-

r;ot;������.gf���\ong?te���� 

of Cast Steel . 
Every Engine Indicated, and 

valve corrected to give tbe nlgb· 
cst attainable results . 
se:f_

r
;���'h�e 

s'iP::l�� f� ��� 
market ! 

Send for PrIce List and Clren· 

I N D U S T R I A L  B U I L D I N C . 
To MAKUF 'CTURERS :-Bu!lt expressly to rent-New BricK Building, SOOx60 feet, 3 .torl es high , divided by IIre­

proof wulls with Ample Water Power hoom and Power In quantities to suit. Ha!lroad facilities No . 1 -
Address', I'ND USTRIAL i.IAN U FACT U HlNG C OMPAN Y ,  .KOCK �'A LLS,  Vthlteslde Co . ,  llJa. 

N 0 ca� ':n:i!1 �a
� J��k l�rtJ�;�\

n
��"pT�a'l M 0 N E Y easy and respectable for eltber sex, 

Agents Supply Co . •  :/6) Howery , N .  \ . 
D A Y T O N  C A M  P U M P , 

The emly Pump in the lUllrket Oesiped 
aud ()ousU'ucled especially for HoUer ,I('t!ediDlh 

Are PUlIJl)inp: water at 268' .F. No Dead Cen­
ters . The Steam Valve 1s a vlatn Slide Valve, 
identical t.n the slide val \'e of 8 �team �';n­
glne, but derives its motion from a l a �n . 
bl-ced C H D  be l e�ulated t o  Butt eVilporatlun. 

1 umping Hcturus from Steam ..I:::le8tlD� .Ap­
parutu:; a specia l t y .  

IT Send for Clrcnlar. 

Smith, Vaile & Co . ,  
DAl' TON, OHIO. 

LeUount's .Patent 
M A C H  ( N  l S T  S '  T O O L S . 

Redu ced Prices. 
Set Iron Dog_, � to 2 In . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  , $  5 ,60 . . . .  . .  � . . 4 . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  $12 ,00 

t�', S,t-pel :: �UI � :: . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :Ilt� 
Iron & Steel Clamps, Die DOgssClamp Dogs, Vice Clamps , 

Expa'b�I'tf. r�ngbelr���' e���r� ����..1:;�c����.
to 

Th T 11 Gat , Prize Picture sent free 1 An e 0 - e . Ingenious gem 1 �O object. to 
IInd l Address .wlt h stRmD. E. C, ABB E Y .  Butralo , S  Y 

ROOTS' FO RCE 

CHLORIDE OF CALCIUM. 
Fifty tun�lWs�-ll'in 18tA��h

s��:. San Francisco , Cal .  

'WOOD &. LIGHT 
Ma.chine CO. 

WORCESTER, MASS. 
Manufacture all kinds of 
Iron-Working 

Machinery, 
including many novelties. 

Shafting, Pullers, IIc. 
Send for Circulars. $8 Y:::O"'U"-N""G""'-'A-=M�l':=R-:[-=C-:-A-:S::-:C=R::-::OLL lilA W beats tbe 

world . J .M .HEUGLER, M ' f ' r ,  Williamsport, Pa: 

GEORGE C. HICK S & CO.,  
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, &c.  IT Terra Cotta Pipes of all sizes. $3 WATCH E S. Oh."peot In the known 
world. Sampl. ",aleh and outfitfru to.l.genl£ 
Forterma a.ddreu OOULTU& OO •• CbicaiO 

SPARE THE CROTON &; SA VB THE COST. 

Driven or Tube Wells 
Wa't!��e��"6�lW�mc�� &OitfJ��I� Wt!i�I�f����d 
.'ho nont;,.ol f;hp nA.t.p.t'lt,f'o .. '.11"PP" · "  A mp1"f,.Q" n�""I11"" "W 11  

BLAST BLOWER. 
FIRST PREMIUM 

A W A R D E D  
A.T 

PARIS AN D VIEN NA. 

SPEED ONLY 100 TO 250 REV. PER K. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P. H. & F. M .  ROOTS, Manuf 'rs, CONN ERSVI LLE, I N D. 

� . -
S. S. TOWNSEN D, Gen'l Ag't, 3 1  Liberty St., N EW_YORK. 

POTTER'S AMERICAN MONTHLY VINEGAR. ro°':'ro��:�r�': 50 000 ILLUSTRATED ; Best Family Magazine In the C
pe
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,
aM"!�SP.!.._-, Country , at , .  for 1 877 . 5 copies one year for 1" S "u _ 

Subscrlb $13 : 10 co;.les for $25 ;  20 coptes for $50, and a 
ers for - rg�;,OJMnfJ.:t�m�I�,ED�flecI:�5?j't��':tRr.; 

1 8  7 7 
the ver,on sending this �lub. 1<- .. r s.lie at all 
Ne\V8 ",tauds . at 25 cents 8 number. �pec1al terms to Agents 

• J .  E. PUTTER & C O . ,  Ph!ladelphla,Pa. 

S H A  FTSYU  LLEYS.H ANGERS  
C O U P L l N G;S E T C .  

In l!tock, and for Bale oy 
WILLIAM SELLERS & CO. 

Pb!ladelpbla, and 79 Liberty St. ,  New York. 
Price lists and pampblets on application. 

$250 A MONTiHI-Agen, . ..  "nten enl"f' where. BUlJiness honorable and lIrlf .. clau. Particular. lent free .  Addrell 
__ � 

. . _J __ WO&"'S A CO. @t, Lout •• M .. $57 �O AGfo:NTS' PROFITS p e r  week. W!ll prove 1 <  . U  It o r  forfeit $500. New artlcles arr. just pat-ented . S��W�HirM!�H'k�IJiS #gl���S�t. ,  New York. 
e CREW PROPELLERS� THEIR SHAFTS AND � FITTINGS. B� Hamilton W. Pendred , M . E. An �i�st���t�:ie�r.�w 

J'1�b
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d
b��� tlnued In 1< 0 . 4 of SCIEi' TIFW AMFRICA " SUPPLE­MENT. To be bad at tbls omce, and of all news agent •• 

B A R N E S 
F o o t  P o vv e r  

MACHINERY. 

Braiu ard Milling Machines all style8 
, and 8lzes. ( nlveroal Milling Mach nes from e200 upwards ; Brown's Patent Screw MaChines, &c. , . &c . Addres • .IlRAINARD ·M. M, CO. , !St MlIk St. , Boston, Mass. , 

349 
L. SMITH HOBART, J O H N  C. M OSS, D .  I .  CARS O N ,  

President. Superintendent. General A gent. 

/ 

RELIEF PLATES IN HARD TYPE METAL 

For Printing 

All Kinds of Pictorial Illustrations 
I n  B oo ks, N ewspap e rs,  a n d  Cata l ogu es.  

These plates are an excellent substitute for wood cuts, being used i ll  precisely the 
same way, giving equally good results for much less money. 

EL EOTROTYPES AND STEREOTYPES 

are made from them in the usual manner, 
We offer special advantages to 

Manufacturers and Inventors, 
as our mechanical work is of the best quality and rapidly executed. 

Our plates are used satisfactorily in the SCIENTIFIC AMERIC A N  and the SCI· 

ENTIFIC AMERIC AN SUPPLEMENT, and by Manufacturers and Publishers in all 
parts of the country. 

�. C O P  Y . � · 
W e  work direct only from Prints or properly prepared Pen and Ink Drawings. 

Any other copy may be furnished, such as Photographs, Pencil Sketches, or the articles 
themselves, in which cases we have drawings made in the best manner by our own trained 
draughtsmen. Photographs, taken in the ordinary way, are suitable, and tlley may be of 
any size. We make the plates larger or smaller as desired. 

"'e are glad to have customers prepare their own Pen Drawings, and append one 
or two 

D I R E C T I O N  S T O  A R T I S T S :  

The most important requisite in Drawings for our use is that every l ine shall be 
pM'fectly black. 

The paper or drawing board must be lohite and 8mooth. 
For fine work drawings should be made double the scale Of the plate desired . 
Carefully observing thes3 main points, the artist has the utmost freedom in his choice 

of styles of drawing. 
For further information and fine samples of our work, send stamp for current num · 

ber of our illustrated Quarterly Oirculm', 
Plea8e say lohere you 8alD this. 

PHOTO-EN G RAVIN G CO., 
6 7  Park Place, Nevv York. 

CELEBRATED FOOT LATHES 
i!�'-!. Lar.:'�: §�:I�

r
H��

c
a�n�:�r�r.."n� 

ers for Metal , Small Gear Cutters, 
Slide-rests,Hali Machine for Lathes, �gg� �[r'�I�I�:

w
�a���h

t
J':t�� �g:'lr: 

ttcJes for Amat.eurs or Artisans . 
Hlgbly recommended. Send tor 11 · 
Instrated Catalogue& .  

N . R BALD WIN , Laconia N. H 

The H a-A 0 L E V 
P O R T A B L E  S T E A M  E N G I N E .  

WITH AUTOMATI  CAL CUT - OFF R £G U LAT 0 R 
A N D  B i\. L A N <.: E O  V A L V E . 

THE 8E5T ;:-5 MOST ECO N O M ICAL ENGINE MADE 
S E NO F O /?  C / R C O L A F?  

Th.J.C .HOADlEY C O .  LAW R E N C E .  M A S S .  
STAT E W H E P E  Y O U  SAW T H  1 5 .  

PlaDiDg cl Matching. 
MOUlding , Re-Bawtng, and TenonIng Macb1ne.. Sero Saws and General Wood· Working Macblnery 
JOHN B IlCHEtoo CK 'S su�s 1 Matteawan , N .  � .  Sene for C&taJOllrne 18' L oerr:� �t. N f city. 

A GENTS Investigate the merIts o f  T h e  Tl\ustrated 
. :;i:��r

b
tt1�

r
f�11it;J�1�V�� .

u
{-g� l��� btnaUon for this 8ea�on surpasses anyl hlng blretofore atte

ir�l�. �ruc1"�
t
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350 �titltifit !mtritaJl. 
Back P,!&,e - - - - - - - - - ,1.00 a line. I 
In"tde PRII'e - - - - - - - - 3 "ent. a line. ' 
I'Jngraving8 maV head advtrll .. menUi al Ihe .ame ralt 

per line, bV measuremenl. a. Ihe leller pres.. Ad· I "erltsemenl8 mU81 be received al publlcallon 0.11kt as The fact that thlB BhaTtlng naB 75 per cent greater 
early a8 F'r"jav mormng 10 appear In nezl I.BUt. strength. a finer finlBh. and Is truer to gage, than any ====================== , other In use,renderB It undouhtedly the most economlcar. 

T U B E C L E A N E R S for cleaning Boller We are also the .ole manufacturers of the CELIIB"ATE
.
D Tubes. THX N A- COLLINS ' PAT. COUPLING ,  and turnlsh Pulleys, Hangers, �IONAL STEEL TUBE CLEANE" Co . ,  814 E. 9th St . ,  N. Y. :�pIicOlt:� �ost approved �m�ls .rl"1.JIl.k'tN}�� on 

$ 1 7 . 40 for fR5 . 00. -New Novelties, \qo's. CI�!ISJ�::i.��gl��doS:-ill�v:�:'ilh�:��I�;�I:.a. 
.Jewelry . Chromos, New Style Stationery Packages, &c. .....Stock. of this ah:ftlng In store and for .ale bf Address NAT. NOV. CO . ,  400 Chestnut St. ,  Phllad . ,  Pa. to'ULLER DANA .. FITZ Bo.ton, Ma .. rr--OLEAS-E-All tb e lofts and part of tbe :!lrst 

cnm. pUc . ... 00 .• 121 rn,,"mbera St . . N. Y.  
tloor and basement corner Center .Canal, and Walker T HE CENTENNIAL INTERNATIONAL EX· Sts . •  now occupied as a BIlliard Manufactory and Sales HIBITION OF 1876.-The full History and Progress Room , Power furnished, If delllred . Llgbt on all sides. of the Exhibition. maps of the grounds. engravings of ?d�in�� at�J c��ttritf�;�g:I�� �:;:b����.fOfo����[��; the buUdings, news and accounts of all the most notable 

nforinatlon, apply to otllce Scientific American . g��c�'\J-�i:.'il���rk¥e��l5 ��rIr����:� s�����: 
---�- -------- ples l0 cts . To be bad at this oilice .and of all news agents. All the back numbers, from the commencement on Jan­uary 1, 1876, can be had . Those who deSire to possess a com\1lete and splendid Illustrated Record of tbe Centen· Watcr Whccls. 
More than four Un:.es as many of Jas . Le1fel's 1m· 

���:rd,vEg��l� o��:���� than any other kind . 24 sizes made , ranging from 5l\( to !l6 in . dlam . unoer heads from 1 to 240 ft. Sue· cessful for every new 

PATENT SCROLL SAWS. Our speCialty I s  Scroll and Band Saws. Over g()() Ma­chlnes ln use . SUPERIOR TO ALL AND LESS PRICE CORDESMAN, EGAN & CO . ,  Cor. 2nd & Central Ave . .  CinCinnati, O .  
THE 

Bi[CIOW En[ine, 
The Cheapest and Best Portable Engine ollered to the Public. 
Pr1��, 4 Ho!se P0;tVer . . . . . • . • .  1SOO 

6 . . . . . . . . .  400 
.. 7 . . . . . . . . . 47!1 :: � :: . . . . . . .  54b .. t5 " : : : . : : : : :  � Price �I���t!�n:�:.:�nes : 

4 Horse Power . . . . . . . . . . . . . . . .  ,150 
6 " " . . . • . • • • • • •• • •  175 7 to 8� Horse Power . . . . . . . . .  225 12 to 15 " I I  • • • • • • • • •  flX) Send for Illustrated Circular and Price List. 

H. B. BIGELOW & CO. New Haven, Conn. 

[ESTABLISHED 1846.) 

Munn & CO. 'sPatent omces. 
Tbe Oldest A&,ency tor Sollcltln&, Patent. ID tbe United Mta_ 

'IHIRTI. YEARS' EZPERIENOA. 

MORE PATENTS bave been .ecured through thlo agency, at home and abroad, than through anf other In the world. They employ as their assistants a corps of the mo.t ex­perienced men a. eDmlners, .specification writers, and draftsmen tbat can be found, many of whom have been selected from the ranks of the Patent Omce. SIXTY THOUSAND Inventors have availed them­.elves of Munn & Co. '. services In examining their In­ventlons.and procuring their patents. MUNN & CO . •  In connection with the publication of the SCIENTIFIC AMERICAN, continue to el<ll1lllne In­ventions, confer with Inventors, prepare drawings, spe­cifications, and assignments, attend to :I1l1ng appllcatlonl nl the Patent Otllce, paying the government fee., aBd watch each case step by ste� while pending before the ex­amlner. ThlB Is done through their branch omce, corner 
• ' and 7th streets, Washington. They also prepare and flle ca veats, procure design patents, trademarks. and re­Issues . attend to rejected cases (prepared by the Inventor ur other attorneys) , procure copyrights, attend to Inter­ferences, give written opinions on matte .. of In1rIng ..... ment, furnish copies of patents, and, In fact, attend to every oranch of patent bUllnes. both In thII and In for­eign countries. A special notice IB made In the SCIENTIFIC AMERI­CAN of all Inventions patented through thll agency, with the name and residence of the patentee. Patents are of­ten sold, In pan or whole, to persona attracted to the In­vent!;:;Jl oy such notice. Patents obtained In Canada, England, Franoe,Bel&'lmn, Germany, Russia, Pms.la, Spain, Portup), the Brltllh Colonies, and all other countries where patents are granted, at prices greatly reduced from former ratel. Send for pamphlet pertaining .peclally to foreign paten t., which states tbe cost, time granted,and the requirements 

f or each country. 
Copt... of Patent .. Persons desiring any patent ISBued from 18SG to Novem­oer 26, IH67, can be supplied with otllclal copies at rea­sonable cost, tbe price depending upon the extent of drawings and length of Bpeclficatlons. Any patent Issued since November :n, 1887, at which time the Patent Otllce commenced printing the drawInlll and speclficationB, may be had by remtttln&' to WI of­fice $1 . A copy of the claim. of any patent II.ued lince 1881 will be furnlsbed for $1. When ordering copies, plea.e to remit for the lame u above, and state name of patentee, title of Invention, and date of patent. A pamphlet containing full direction. for obtaining United States patents sent free. A handlomely bound Reference Book, gilt edges, contain. 140 pagel and many engravings and tables Im)lortant to every pat­entee and mecbanlc, and Is a useful handbook of ref 'l ­ence for everybody. Price 25 cents, mailed free. Address 

.UNN I: CO., Publishers SCIENTIFIC AMERICAN, 
31 Park Row, N.Y. BRANCH OPFICE-Corner of F and 7th streets, Washington, D. C .  

g�k ����Y.':MIW-¥Id have the SCIENTIFIC AMERI· 
D U C ' S  I M P R O V E D  

P AT E N T  E L E VA T O R  B U C K E T .  For Brewer�, Flonr Mills, Grain Elevators, SUlI'ar Redners, &c. These buckets are made of the best cllar­coal stamping iron, and are warranted to outwear six of the � ' old 8tyle bUcket8 . t I  The cost i s  about the same. Address . 
T. F . ROWLAND, Brooklyn, E .  D . ,  N.Y. 

THE CHEAPEST AND BEST UPRIGHT AND YACHT ENGINES In the market . 4x6, $165 ; 5x6, 
'180 ; 6x6, '200 ; 6x7, ,225. Send for Circular to POST & CO . ,  CinCinnati, Ohio . 
IMPORTANT FOR ALL CORPORATIONS AND MANF'G. CONCERNS.-Bnerk' .. Watcbm�n's 

;};�W�n���:t!;ll1�"?na��ep.:'t�.:'I���a��IYtb�o�:�����f�f:.� tions of his heat. Send tor circular. 
J. Eo BUERK, P. O. Box 919, Boston, Ma ..... 

N. B.-The suit against Imbaeuser & Co. , of New York 
:::e i�<;:����:�e�a::�inftUI�h��'u::;4& lJo�cf;:!�r-ing, contrary to the order of the Court. Persons using clocks infringing on my Patent, will be dealt wltb accor · din..: to ia ... . 

A S B E S T O S  R O O F I N C .  
The only reliable substitute for tin. a t  about one·halflts cost, 
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erings for exposed wood Bnd iron. In pans, kegs and barrels. 
A S B E S T O S  S T E A M - P I P E  A N D  B O I L E R  

C O V E R I N C S .  
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• perreet inaolator for batr felts, rendering them indestructible. 
A S B E S T O S  S T E A M  P A C K I N C .  

Indestructible, self·lubricating, flat, and round, all sizes. 
F l re - P roof P a l nte a n d  C o a t I n g s ,  C e m e nts 
for Ste a m - J o I n t  .. , A o l d  and Cas R e t o rts, 

L e a k y  R o ofe , & 0 .  R o of P a I n t ,  
S h e at h I n g  a n d  L I n I n g  F e l t s .  

Asbestos Boards, Paper, Thread, Cloth, &c. 
These articles are ready for use, and can be easily applied 

by Bny one. Send for Samples, Pamphlets, Price Lists, etc . 
H. W. JOHNS, 87 1t1aiden Lane, N.Y., Patentee and Manufacturer, Established 1858, 

P t )tor sbowlng heat Of yrome ers, Ovens.HotBlastPlpe&, Boller FI*'iEd!f�t\eJrlfi"/!"so�!1 J��!:ia�t"urer. 149 Broadway, New York. 
Machinists' Tools. 

R O C K  D R I L L I N G  M ACH I N ES 
A N D  

A I R  C O M P RE SS O R S ,  
M A N U fA ;; T U R E O  BY BUR LE ICtlROCKOR l 1 l  C O  
SEND FOR PAM PHLn, F ITCH B U R G  M AS S .  

Brayton Reany Motor . 
It ha. no boller, Is Bafe, economical, started by any 

�i:p�Beed�'t!:rYt ��yra�fe8 :�a��:8PI��'r:�d gives an 
Penna. Readv Motor Co. , 13� N. 3d'St .. Phlladelpbia, Pa. 
1 D I C K I N S O N  

\ - J U S  T A B L [ D I A �� 

� '  .. .  and Sbaped Diamond Carbon Points. Indispensable for Trueing Emery Wheels, Grindstones, Hardened Steel 
:�� r:�f:g cs�!:,�:er J�oJW;�IW:�&W� illt:i:"� �tu�.i¥ 
TO ELECTROurl.f

c
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BATTERIES, CHEMICALS, AND MATERIALS In lets or sln�le, with Books of Instruction for Nickel, ?u��g a�r.,ct�\�r�n�r:l?rom���?f,t�ll,A k�"'t��n�:r Illustrated Catalogue sent free. 
BOB-COllBU8TIlILE STEAl( BOILER I: PIPB 

COVEIlIITG 
WITH "A.IR SPACE" IRPROVERENT. 8aVV�� � �p::. ��ty . ?r�Llf,,� ::�ft?fo�g; 'Mo. 

M. SELIG ,J UNIOR &: (JO. Importers of American Machinery, 'rOOI., Agrlcultnral Implements, Whole.a1e and Export Hardware and Ida­chlllerr Merchants, Elt'd 1884. LONDON, ENGLAND, and BERLIN, GIIBllANY. 
PERFEa:r NE WSP APER FILE. 
--:0:-The K.ocb Patent File, for lIreserVlng new.paperl magazines, and pamphlets, bas been recently Improved and price rednced. SubscrlberB to the SoIIINTIl"IO 4.11-..mOAN and BcrIlNTIl"IO AJlE"IOAN SUPPLIIJllINT can be s':K,piled for the low price of '1 .50 by mall, or ,1 . 2� at tbe 

? s"b'I�l.¥'l;'IBa�imrb'lV, ,���'hrl�e� ec�:�rw��� evel']' one who wI.he. to preserve the paper. 
Adilre .. .'0'.. . CO., 

PubUshers SOlD'lII'IO A QRIQ4JI. 
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The Scientific American 
RE'FERE'NCE B O OK. 

A Bound Book of 144 Pagel, for 25c. 
co�� ��c:\r�ng!o�e�y�re'b'i;�:���I�t,��ilt��:\g:lgoI� BNTIFIC A)(ERIOAN REFERENCE BOOK, containing 144 

r�t��.:!�u::[��edd :�!� v:rfa�����'k�n�l����ts��e r�! ference ever printed .  Among itil contents are : 1. Tbe Census of tbe United States, by States, Territories, and Counties, in full,showlng also tbe area o( the several States. 
��u�a'tl:!.:'s ':,� ?�;::p\�ogr·th�h8�\�� t��a����c,:E�1 r� 

�R�bl;o� f�!SI�!r ���:::.d in each occupation. Com-
Table of Gille. bavlng over 10,000 Inhabitants-Com­plIed from tbe last CenlUs. 3. Tbe Patent Laws of the United States In full. 

?!�:l!.������I�����;� ����I�at���1orO�;i:�t�U!�� 
tr;ee:�� .F��:, fp�w��s1!or:.��;,t:n�n S':;�Ol�i��� rCr� rectlons How to Introduce and Sell InventVons ; General 
�l��lfi":;f�lc;���f:.f'l;��lt��:��Jsrl,n��I�e"lu��� Rlgbts of Employerl and Employees In re.pect to In­ventions ; State Laws concerning Patents. 

4. United Stntes Trade Mark Rellistratlon, show­Ing tbe Trade Mark Law In full, with Direction. for Registering Trade Marks, Costs, etc. 
3. United States CODYri&'bt Law for Label., In full. Wltb Directions, 'Expenses, etc. 
ti. Tbe Principal Mecbanical Movement... De-

����b"�oar:v����:.a�� bJ'e�r�::�lir1��n"is�� great 
1. Geometry, as Applied to Practical Purposel, With illustrations. 
S"b:rJ'i�g Tirtll"er:a���';;�m���:'�·.;;;fl!hbr'l�rnn�f; of the Invention and Progres. of Steam Power. 
9. HONe Power.-slmfle and Rlaln rules for Calcu­

��t�:::. Horse Power 0 Steam 'nglneB and Streams 
10. Knots.-Presentlug engravings of 48 dillerent kinds of Hope Kno� with explanations as to tYln� lWel�:t��:ot:!carle�''W!r h't�1 vNr�� .. n��;-c�:,� merclal Welgbt ; French wi!r.hts ; Unlterst,tes Stand-
t)d �iflI::::�� lfi�':t�� S:�:��e ;M�s�e ;M��S��� Cu'l:lc, or Solid MeaBUrej MeaBurlnl Land by Weight, 
��� :fn3i:Y�ln�t :..���to��8�af�:nJ:lllh, and a .00-

1�. Valuable Tables . 
(1) Table oUhe Velocity and Force of the Wind . 

bl�2Jo01�h.f3 ����i 1��t���c::�;I��I��1 ::��!e�ru�:d In the Arts. (3) Table of the Heat-Conduetlug Power of variono Metals and other Solids and Liquid •. (4) Table of the MineraI Constituents absorbed or removed from the SoiL per acre, by dltrerent crop •• 
(5) Table of Steam Pressure. and Temperature •.  
(6) Table of the Ellects of Heat upon Vir.rlOlLl bodl8l, melting pOints, ete. 1 3. MiscelJaDeon .. IDlormatioD.-Force of Expan-

��:'�ls,Hg��ie�allr���������&�OY:�:��:::!O¥��! perature of ; To r.fake TraCln\ Paper ; Constituents of 
t��oCu:I��l:.�����es �:���Ig�e�:' i:�1�fne:d �ngp!�l:� Gravity of LiquidS, Solids, Alrhand Gases ; Gunpow­der-Pressure, Heat, and Horse rowerof ; Copying Ink, to Make ; Heat, Its mechanical equivalent expl8'lned ; Molecules of Matter�zeand motion explained: ;  Light-
��n�r��:ai�g'M;���ned�"Ai:�':,':,�I�:n�':,��t�t" p�:��� Yielded from Coal by best Engines ; Sound-Its velocity and action ; L�ld Glue\ Keclpes \vValueof Bralnaj 
-B�gt�r.,l%�,.<:.� et���0��iua�Fi'��lp8l.ave. ; S)leed 0 

The SCIENTIFIC AMERICAN REFERENCE BOOK. Price onlh 25 cents, mar be had of News Alents In all &.".:i? 00: r�c�I���tU;e ���.:'.f the underslgne . Sent by 
MUNN & CO., Publishers, 

Scientiftc Amerif,l!!.n 0111.,.,. 3 7  Park Row, New York. 
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'I'HE UNION IRON MILLS, . Pittsourgh, Pa.-Tbe attention of Engineers ana Architect .. Is called �g,� !'fJ'�ti1�t 1h�o����.?:d B::l'A� ���w�!�iI� �f::;; and lIan�es, which have proved so (lbjectlonable In the old mod e of manufacturing ,are entirely a voided. We are pre­,.ared to furnish all sizes at terms a. favorable as can be g��:;'t� �:����� c��\r��'i.rI&�:c;ill�?Il:&:U:::,�� 

PROFESSOR HUXLEY IN AMERICA.-Full reports of tbe three great lectures recently deliver­ed In New York by Professor Huxley on .. The Theory of Evolution" are given in the ScIENTIFIO AllBBIC"&"N 
��::;1����i�b�e':;": flOIJ2by�il ��: J�af:::'�s ,§"e�, b� mail, from SCIENTIFIC AllEBIO.4.N Otllce, on receipt of 
��Ir:.elmir�g:eb:r���:s�:ilr�i\O;:;�fic lectures dellv-

WANTED-A Mecbanical Draughtsman tbor­. oU�hlK Ilnderstandln.r his business and compe· 
t�nM�e��o b. ��\;'�� �:�rig�sl��.I,n;;��t��rkAJ;f�� 
Lathes, Planers, ShaDers Drtlls 
Gear & Bolt Cutten &Co E. odbLD,i'lewark, N.1. 

PORTLA.ND CEMENT 

N O  Y E'  8 

!\W.g��u!��W2!:lfu! MlllBtone., �ortable Mills, Smut Machine. Pacll:era,MIlI 
Picks, Water Wheel., PulleI.s and Geartug, .peclall;v adapted to :I1our mlllij . r."3o�c.;t;�r:'iintralo, N. Y .  

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by JA.MES BI;tA.ND, ill Beekman St. , New York. 

A. Practical Treatise on Cement furnl.hed for 25 cents. 

[NOVEMBER 25, 1 876. 

T��6bts�u1Z;Ep fO., 
E M E R Y W H E E LS A N D  C R I N D E R S .  GEO. PLACJ;:, Gen'l Agent.for N. Y. city and State. 
�OGA.RDUS' PATENT UNIVERSAL ECCEN­TRIC MILLS-For ndlng Bones Ores Sand Old mclble.) Fire Clay, IFu1.nos, 011 Cake, Feed, Corn. Corn ana Cob, Tobacco, Snd, Sugar, Salta, Roots Spice., Collee, Cocoannt, Flnseed, ABbesto., Mica ete. , and whatever cannot be gronnd � other mllIs 
�t1Jo� ���M���r:�c��::or �st.rAJ�c/lll�'ol� DUS, corner of White and �:)m Sts. ,  "ew YorK . 
I:.:t 
� �  
-< P':  
� <  
� � "������W."WA�� 
The Standard-Best Stock-Finest Finish-MANUFACTUBBD ONLY BY 

EMERY WHEEL DRESSER.-Wheels turned to any de. 
.ired shape. All glazing instantly removed. Cutting of wheels 
inercal'led � per eent. Wheels dressed runn ing at fu l l  speed. Sent; �.&i. DJ .W�:�b�����GrO��a6dns: C�:l

e
����'dh�e��Co�

iffl�f price. 

DAMPBR BBST AND LEVERS REGULATORS GAGE COCKS, 
MURRILL & KEIZER, 44 HolUday St • •  Balt 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
w. B. FWILII, V. Pras't. 1, 1 . .lLLEI, PIII't. 

I. B, PIERCE, SltJ. 

PUNCHING For the Best and Cbeap.. 
AND e .. t addresB THE STILES 

DROP PRESSES 
& PARKER PRESS CO. ,  

t MIDD'L:8TOWN I CONN. 
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TlIB .OBT POPULAR BCIENTIFIC PAPEB 
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THIRTY·SECOND YEAR. 

VOL'O'IIB XXXVI.-NBW SERIES. 

Tbe publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the 1Irst day of January, 
1877, a new volume commenoes. It will continue 
to be the aim of the publishers to render the con­
tents of the new volume more attractive and use­
ful than any of its predecessors. 

To t'M Jlu'lwlnic and Manufaawrer. 
No person engaa-ed In any of the mechanical pur­

suits should think of doing without the ScIEN­
TU'IO .AxmU0AN. Every number contains from 
six to ten engravings of new maohlnes and Inven­
tions which cannot be found In any other publica­
tion. 

Tbe SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventions,Agnculture,Commerce 
and the Industrial pursuits generally; and It Is val­
uable and instructive not only In the Worksbop 
and Manufactory, but also In the Household, the 
Library, and the Reading Room. Eaob volume 
contains hundreds of Notes, Receipts, and Sugges­
tions and Advice, by Practical Writers, for Work­
Ing Men and Employers, In all the various arts. 

TERRS OF SUBSCRIP� ION . 

One copy of the SCIENTIFIC AMERICAN will be 
sent for !me year. 52 numbers, POSTAGE PRE­

PAID, to any subscriber In the United States or 
Canada, on receipt of three dollar8 and twenty cent8 

by the publisbers. 
One extra ropy of tbe SCIENTIFIC AMERICAN will 

be supplied gratis fCYr every club of jive 8ub8criber� 
at $3.20 each; or six copies for $16.50 without extra 
copy. Postage free. 
The SolentUlc A.m.erican SuppleDlent. 

A weekly paper, uniform In me with the SCIEN­
TU'IO AKBRIOAN, but a distinct publication. It 
oonta.inB working drawings of engineering works, 
ud elaborate treatises on every branoh of Science 
and Mec\l&ulcs, by eminent writers, at home and 
abroad. An illustrated cover protects tbe hand­
somely printed sheets. PrIce, '6.00 per lII\Ilum . 
Single copies 10 centll. 

One ropy of the SCIENTIUC AMERICAN and we 
ropy of the SCIENTIFIC AMERICAN SUPPLENENT will 
be sent for one year, postage prepaid, to any sub. 
scriber in the United States or Canada, on receipt 
of �even Dollars by the publisbers. 

Tbe safest way to remit is  by Postal-Order, 

Draft, or Express. Money carefully placed inside 
of envelopes, securely sealed, and careful1y ad­
dressed, seldom goes astrny; but It Is at tbe sen­
der's risk. Address all letters and make all or 
ders, drafts, etc., payable to 

MUNN & CO ., 
37 PARK ROW. NEW I' ORK 

THE " Scientific American" is printed wlta CHAS. ENK (l JOHNt!ON & CO'g TNK. Tentb and Lombard Sts , PhlIadelpWa. and 59 Goid St . •  � ew Yorl< 
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