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THE DELAWARE AND LACKAWANNA TUNNEL 

THROUGH BERGEN HILL, N. J. 
About a mile from the west shore of the Hudson river, 

and forming a spine along the peninsula bounded by that 
stream and New York Bay on the east and Newark Bay on 
the west, there extends a range of irregular eminences known 
as Bergen Hills. These are a continuation of the Palisades; 
and as the extremity of the peninsula is reached, their 
height grows rapidly less. The ridge thus formed consti
tutes the great barrier between New York and the inland 
traffic of New Jersey and Pennsylvania; and an immense 
amouut of engineering skill and capital have been directed 
toward surmounting it. Where the hills are low, open cut
tings have been resorted to; and the tracks of the Penn
sylvania and Newark and New York railroads are thus con
dueted through; but fmther to the north the elevation. no 
longer admits of such an expedient, and tunnelling has been 
necessitated. 

NEW YORK, MAY 26, 1877. 

In 1 860, the Bergen or Long Dock tunnel, 4,311 feet long, 
23 feet high, and 30 feet wide, crossing the hill diagonally, 
was completed at a cost of some one million dollars. Since 
then, this bore has formed the only available pathway for 
the enormous traffic of both the Erie and the Delaware and 
Lackawanna railroads, which for a long period has greatly 
exceeded the capacity of the tunnel. As it is not permitted 
for one train to enter until another preeeding it in the same 
direetion has emerged, and the passage oecupies some five 
minutes, and as the tunnel belongs to the Erie road, the other 
line has been under a disadvantage, not only in being com
pelled to purchase right of passago and to yield preeedence 
to Erie trains, but also, as the annexed map plainly shows, 
to make an S-shaped detour, turning to the left to gain the 
mouth of the tunnel and then making another bend on 
emerging. The line through the new tunnel will be straight 
from the Hoboken terminus to the Hackensack river, gain
ing in point of actual distance 0'65 mile, and saving two 

[$3.20 per Annu:rn. lpOSTAGE PREPAID.] 

stops now necessitated by the crossings of the Erie road, 
which together involved a loss of some ten minutes' time. 

Work upon the tunnel began in September, 1873, and has 
since been simultaneously prosecuted in each direction at the 
bottom of the six shafts and at the two approaches, making 
fourteen headings in all. The character of the excavation 
presented no extraordinary features, as it was entirely 
through trap rock. Hand drilling, for reasons of economy, 
was chiefly employed. The first year's labor consisted in 
sinking the shafts to depths varying from 77 to 93 feet, and 
in opening 690 feet of tunnel. During the succeeding year, 
2,922 feet of bore were finished, and finally on January 18, 
1 876, the last heading was connected and the rock was pene
trated over the distance of 4,210 feet. In May, 1 876, the 
last bottom was finished; and for the past year, the work 
has been in arching and enlarging the roof of the tunnel for 
the same. The total completed length, from face of ma-

[Continued on page 324.] 
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THE RISE OF THE SEWING MACHINE. Inventors were quick, however, to find out about Mr. 

On the 8th instant, the patent granted to John Bachelder, Howe's invention, and to understand its failings. How 
first for fourteen years from May 8, 1849, and subsequently many schemes were then projected, which proved abortive, 
twice extended over periods of seven years each, expired. of course cannot be told ; but six years after we find our
With this patent terminates the series under which a combina- selves stating in this paper that we " have illustrated no less 
tion of sewing machine manufacturers have been enabled to than seven sewing machines. " A year after that of Howe's 
sustain a monopoly to which the people have paid a colossal patent, Morey and Johnson devised a single thread chain 
tribute. The period has therefore been attained when the stitch machine. It was the first invention of the kind this 
sewing machine, in its fundamental and essential features, journal ever illustrated, and the first ever presented fully to 
becomes public property. At some future time, we propose the public. Its engraving adorns the first page of the SCIEN
to publish a detailed history of the means whereby this TIFIC AMERICAN of January 27, 1849. 'It sews about one yard 
great invention has been developed, and of the influences by per minute ; and for upholsterers and bag makers is a valuable 
which it has been controlled. At present it seems fitting to machine," we said. The feed motion was something like 
glance back to the circumstances of its production, to note Howe's ; the price $135. In the following issue, we illus
the effect of the lapse of the patent above referred to, and trated a French machine, devised by M. Magnin. This had 
briefly to review the benefits which the sewing machine has no feed motion, and our object in publishing it, if we recol
conferred upon the world. lect aright, was to exhibit its inferiority to the American 

As is the case with the majority of inventions which in machine. And the public did not form a very high opinion 
course of time have become of immense vaLue, the idea of of the latter, which was about that time placed on exhibition 
making a machine that would accomplish the given purpose in this city. We find ourselves a few years later telling our 
was by no means original with the inventors who contributed readers how we happened to be in an office on Broadway in 
the devioos which in the end proved fundamentally necessary 1848, when conversation arose regarding the new-fangled 
to the practical apparatus. Doubtless the problem of pro· sewing machine. A committee of gentlemen went to the 
ducing mechanism capable of sewing has vexed the minds tailor's shop where it was exhibited to examine it, and, a!. 
of inventors ever since man began to invent ; and the meager was promised, it certainly sewed a very neat seam. But 
records which we have of early atttempts in that direction one of the party detected the operator in making a little knot 
doubtiess afford no idea of the same in point of numbers or on the thread after removing the sewn fabric ; and watching 
of frequency. - In 1755, Weisenthal patented in England a his opportunity, he broke off the knotted portion and pulled 
needle with the eye in the middle, which was operated by the thread out-it being a single chain stitch, it all raveled 
hand. Alsop also, in England, in 1770, patented an em- out of course-and thereupon the committee laughed at the 
broidery 100m ; and in 1804, Duncan devised machme em- invention, pronounced it useless, and departed. Single thread 
broidery by a number of hooked needles. Saint's machine, chain stitch machines have become very popular since then ; 
dated July, 1790, is the nearest approach to the modern ap- but after all, the hasty opinion of the committee, and prob
paratus ; but this was only adapted to leather sewing, as the ably of the public, was not without good results, for the 
notched needle which pushed the tbread through could not next machine we illustrated (Lerow and Blodgett's) claimed 
have been used on fibrous material. In 1825, Thimonnier, as a great advantage that " every stitch in it is self-bound, 
a poor tailor of St. Etienne, France, conceived the idea of and the seam will not rip out. " 
sewing apparatus, and for sixteen years labored to develop During the early part of 1849, there came into our office 
the same. He achieved substantial success ; and in 1841, one day a quiet, spare-looking man, hailing from Pittsfield, 
two hundred of his machines were at work, making army Mass. After making a general survey of the premises, and 
clothing. In 1848, the machines were made of metal, and convincing himself that he could trust us with his secret, he 
could work at the rate of three hundred stitches a minute. carefully untied a handkerchief and exhibited two models
The political revolution in France during that year, how- one, a rotary steam engine, the other, a sewing machine. 
ever, ruined the inventor, and he died in great poverty in 1857. He could not afford, he said, to obtain patents for both, and 

The above brief statement covers what was first accom- he wanted to know which one was likely to prove most ad
pli'shed in Europe. As early as 1832, Walter Hunt, of New vantageous to him. We advised the sewing machine as the 
York, claimed to have made a lock stitch sewing machine ; most promising of the two, although, if we remember 
but he did not seek a patent until 1854, and then his appU- correctly, we had but little faith in the latter at that time, 
cation was denied on the ground of his having abandoned and accordingly he authOrIzed us to proceed. Our visitor 
the invention, and on account of Howe's patent obtained in was Mr. A. B. Wilson ; and in the first crude model, which 
1846. In 1842, John J. Greenough contrived a machine remained in our possession until a few years ago, was em
having a double pointed needle, with an eye in the middle, bodied the double pointed shuttle, making a stitch at each 
which was drawn through the cloth by pincers. This never backward and forward movement ; and perhaps there was 
got beyond the stage of a model. Benjamin W. Bean, in also the germ of the second great sewing machine invention, 
1843, patented a machine for making a running or basting namely, the feed motion. Even in this first machine, which 
stitch, the needle passing through corrugations of the cloth ; we illustrated soon after it was patented, there is a novel 
and George R. Corlies devised an apparatus similar to Green- feed device. Mr. Wilson's completed invention was the 
ough's shortly afterwards. None of these machines were " four motion " feed, which consists in moving a serrated 
brought into practical use. bar, in a slot in the horizontal plate upon which the cloth is 

In 1845, Elias Howe completed his first machine, and ob- fed, in the direction of the four sides of a parallelogram. 
tained a patent thereon in September, 18411. His principle. The teeth carry the cloth forward while moving horizontally 
covers the forming of the seam " by carrying a thread a short space above the surface of the plate ; the bar then 
through the cloth by means of a curved needle on the end of drops (the Eecond motion), then passes backward horizontally 
a vibrating arm, and the passing of a shuttle furnished with beneath the plate (the third motion), and, rising, brings the 
its bobbin between the needle and the thread which it car- teeth through the slot and above the surface (the fourth mo
ries. " There are four other claims relating to the lifting of tion). In our issue of March 29, 1851, we find an extended 
the thread to form a loose loop, a means for holding the notice of an improved Lerow and Blodgett machine, on 
thread on the bobbin to prevent unwinding after the passage which one girl could sew six overcoats in one day, and a 
of the shuttle, a stitch tightener, and a baster plate. This very expert hand twenty pairs of pantaloons. 
machine, the Patent Office examiners evidently did not think We have not space to enter into the details of other early 
of enough importance to notice in their detailed reports, as sewing machines, most of which are represented in the back 
no reference is made to it in those documents for 1846. The files of the SCIENTIFIC AMERICAN. Isaac M. Singer's first 
SCIENTIFIC AMERICAN, however, noticed its production, and patent was obtained in 1851 for a method of tightening the 
in doing so said : "The inventor of it has struck out a track stitch and other improvements in the single-thread or chain
of its own ; and it would be difficult, by any means hereto- stitch machine. Afterwards he devised the peculiar feed 
fore known, to sew as fast or as well as can be done by this motion known as the wheel or continuous feed. It proved 
machine. " It is indicative of the tendency of thought of a most valuable invention. J. E. A. Gibbs, of Millpoint, 
the time, as well as of the closeness with which inventors Va. , invented the rotating hook which produces a twist in 
scanned our pages, that we were at once besieged with let- the loop stitch. The first rotating hook was patented by 
ters asking for more information about that machine ; but Wilson in 1851. Charles H. Willcox invented the automatic 
Mr. Howe was reticent, and he, almost immediately after tension ; and in the Grover & Baker machine (1851-2) was 
ohtaining his patent, went to Europe, so that our readers' first introduced the double loop stitch employing two threads, 
curiosity had to be satisfied with such information as our effected by a circular, horizontally moving needle. In some 
paper had already afforded . machines this stitch is made by the shuttle. It will suffice here 

In Europe the inventor endeavored to obtain capital for to point out that the vibratory eye-pointed needle, the recip
the manufacture of his machine ; but he was met by a skep· rocating shuttle, the rotating hook, and the four-motion feed 
ticism even more obdurate and discouraging than he encoun- are the essential foundation elements of the sewing machine 
tered from those to whom he applied for the necessary aid patents ; and it follows as a matter of course that whoever 
here ; and he returned home after two years, in a sailing ves· controls not merely all but any one of these devices must ex
sel, paying for his passage by manual labor and arriving ercise a potent influence over the entire industry. For some 
literally penniless. He remained extremely poor until after time the owners of these patents exercised sharp rivalry ; but 
his many legal controversies against infringers terminated in eventually they settled their differences, consolidated their 
his favor in 1854. We can recall his weekly visits to this several interests, and thus formed a combination which has 
office to purchase the SCIENTIFIC AMERICAN, when his cir· enjoyed, during the Iffetime of the several patents under its 
cumstances seemed to be such that the four cents, required control, an impregnable monopoly_ In due time, one by one 
at that time for each copy, could hardly be afforded. The of these patents expired ; and probably in the Whole history 
difficulty with Howe's original machine, it should be noticed, of legislation cannot be found instances where more persist
lay in the absence of a suitable feed motion. His needle mit effort or more powerful influence was exerted to secure 
moved horizontally, and the cloth was attached to the mov- extension after extension. Finally all lapsed except the 
ing baster plate and carried along before the needle to the Bachelder and the Wilson feed motion. The latter ended 
end of the plate's motion. Then the machine was stopped, after two cxtensions in 1871 . Every Congress since then has 
the parts brought back to their first position, and the opera- been besought to grant still further extension ; and our read
tion begun again. ers will remember how persistently we have opposed the at-
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tempts and explained their objects and bearing on the public 
interests. The last stronghold of the oombination resided in 
the Bachelder patent, granted in 1 848, and containing a claim 
sufficient to protect the feed motion. This patent the com
bination unearthed and purchased many years ago. It was 
twice extended; and, as we stated in the beginning, its de
mise marks the expiration of all the fundamental sewing 
machine patents. 

In order to appreciate the effect of this event, its double 
influence must be regarded, first, as affecting inventors, and 
second, as affecting the public. So long as the combination 
controlled the features which are absolutely necessary to 
every sewing machine, they protected themselves against 
competition in their high prices, and also derived a large 
revenue from the royalties they imposed. In this way the 
inventor of a good and valuable improvement in the machine 
was at their mercy. They could prevent his applying his 
device by charging him a royalty so large that he could not 
afford to sell his machine at any attainable price, or else could 
compel him to sell out to the combination at their price. It 
is estimated that, since the grant of the Wilson patent, nearly 
half a million dollars has been expended by inventors on 
sewing machine modifications, much of which has proved a 
total loss. Now the inventors can employ the necessary ele
ments referred to freely ; and as a result we may look for 
still further improvements, and a large increase in the num
ber of sewing machine manufacturers. 

As regards the public, the influence of change is at once 
apparent in the decreased price of machines, t.he reduction 
in the case of some of them being already 50 per cent. This 
will be a great blessing to those to whom the sewing machine 
is a means of support. 

It would be difficult to find a more significant commentary 
on the beneficial influence of our patent system than is em
bodied in the history of the sewing machine in the United 
States. For m�e than thirty years the people have paid 
out enormous sums, and have rendered those who devised 
and those who developed the important inventions connected 
with it royally wealthy. On the Bachelder patent alone, it 
is reported that the combination has .made $4, 000, 000. A 
single company, the Singer, it is said, has $15, 000,000 in
vested in the business, and the other great corporations have 
amounts of proportionate magnitude. Yet when the im
mense aggregate which has been paid for the sewing machine 
comes to be balanced beside the benefits the people have 
gained through that invention, there can be no question but 
that the cost to them is inconsiderably low. For the millions 
we have given, we have secured the establishment in the 
manufacture of the sewing machine of a new and vast indus
try, giving employment to thousands and opening up new 
utilizations of our resources. This great industry has in 
turn promoted minor ones. It has compelled the acquire
ment of the skill on the part of moulder and pattern maker 
to produce castings of extremely fine finish ; and the benefits 
thus gained have made themselves felt over all the metal
working arts. The decoration of the machine has resulted 
in great improvements in the arts of japanning, inlaying, and 
electroplating. The necessity of the use of smooth strong 
thread has given rise to the manufacture of an improved ma
terial iu immense quantities. The manufacture of sewing 
machine needles is also becoming almost a separate industry. 
Consider, besides, the immense multiplicity of attachments 
to the sewing machine which have been devised-the hem
mers, braiders, tuckers, corders, fellers, improved treadles, 
etc.-all sources of revenue, and of employment-and the 
quantity of special machinery necessary for the production 
both of these devices and of the machine itself. And finally, 
for the millions that we have paid, the owners of the control
ling patents have gone on and improved and developed the 
sewing machine with wonderful rapidity, and this is only one 
class of benefits. Who can estimate the value of the sewing 
machine to the people at large ? It has revolutionized every 
industry wherein textile fabrics are made up into special 
forms. It has cheapened every variety of wearing apparel, 
from hats to shoes. It has furnished a means of livelihood to 
millions of our people, and has enlarged the field and in
creased the rewards of female labor, in fitting accordance 
with the demands of the hour. And all these vast advantages 
have been extended to no one people, but to all mankind. 
Can it be said that these gains. utterly inestimable as they 
are pecuniarily, h�ve not been cheaply purchased at the cost 
of the few years' monopoly wherewith the laws have reo 
warded the inventors ? 

THE FATE OF THE LAST MAN. 

In all the discussion which has agitated the world over 
the Mosaic and geological accounts of the creation, no ques
tion has been more argued than that of the origination of 
the race. There is nothing like variety, even in sdentific 
argument ; and we have heard so much disputation as �o 
whether Adam or an anthropoid ape was our primal ancestor, 
that we are now impelled to turn to the diametrically oppo
site end of creation, and consider not the beginning of the 
first but the end of the last man. Speculation as to future 
events-especially if several billion or so years distant-is 
not particularly profitable; but if a personal originator of 
the race is to be made an object of present theory, similar 
theorizing as to the personal terminator of the race is cer
tainly just as useful, both hypotheses being equal in the 
speculative nature of their basis : and it being certain that 
we cannot know anything more definite about the subject 
of the one than about that of the other. 

M. Alphonse de Candolle points out that the terrestrial 
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surface is constantly diminishing, and that elevated regions 
are being lowered through the incessant action of water, ice, 
and air. Besides, earthy matter, washed or ground away, 
is being carried into the sea, which is thus filling up ; conse· 
quently in course of time the present configuration of the 
land will change. Continents will be divided into islands, 
and these will be gradually submerged. The human race 
will be driven by the encroaching waters from island to 
island. Finally the sun will rise on a vast waste of sea 
dotted perhaps with far·separated islets which once were 
mountain peaks. One by one these will be submerged until 
finally but one is left : Kunchainjunga, the loftiest summit of 
the Himalayas, perhaps ; or more likely, some new coral reef 
which an insect to·day is laboring, down in the depths, to 
build up. Here will perish the last man, and the body of 
the last relic of our race will be washed away by the waves 
of the mighty flood. Therefore (1 ) if the last man does not 
starve to death he will probably be drowned. 

Another theory is that of the periodicity of deluge, pro· 
posed by Adhemar, which depends on the fact of the unequal 
length of the seasons in the two hemispheres. Autumn and 
our winter last with us 1 79 days. In the Southern hemis· 
phere, they last 1 86 days. These seven days or 1 68 hours of 
difference increase each year the coldness of the pole. Dur· 
ing 1 0,500 years, the ice accumulates at one pole and melts 
at the other, thereby displacing the earth's center of gravity. 
Now a time, it is reasoned, will arrive when, after the maxi· 
mum .of elevatiGn of temperature on one side, a catastrophe 
will happen, which will bring back the center of gravity to the 
center of figure, and cause an immense deluge. The inven
tor of this theory fails to consider the probability of the 
center of gravity returning as gradually as it was displaced :  
but with this defect, the hypothesis from another point of 
view goes to show that (2) the last man will certainly be 
drowned. 

Every few years or so we have a comet scare ; and when 
the flaming star appears in the sky, there are plenty of ner
vous persons who fret themselves over the chances of our 
earth coming in contact with it. It is, of course, not with
out the limits of possibility that such a collision should occur. 
If it did, our globe would plunge into an atmosphere of gas, 
which, mingling with the air, say those who predict this 
mode of death to our planet, would produce an explosion 
which would destroy every living thing. Such being the 
case, the person capable of breathing deleterious gas longest 
would survive the rest ; and therefore (3) if the last man is 
not suffocated by cometary gas he will be blown up. 

It is believed by many astronomers that there is a retard
ing medium in space, based on the fact that Encke's comet, in 
thirty-three years, loses a thousandth part of its velocity. If 
the ether resists our earth's motion in its orbit, then the cen
trifugal force will be constantly lessened, while the action 
of gravity will remain constant : so that the earth will de
scribe a spiral path, always approaching the sun. The effect 
of this would be to convert the tropics into a desert, which 
would gradually expand toward the poles, from about which 
the ice and snow would be quickly melted. Finally the in
tense heat would turn the whole globe into one barren waste ; 
but before then the human race would have disappeared. 
The probabilities in such event point to the supposition that 
(4) the last man will be sunstTUck. 

There are certain classes of rocks which are constantly be
coming hydrated, and are thus occluding immense amounts 
of water. The theory has been broached that, in course of 
time, the seas will thus be dried up ; and water being absent, 
our atmosphere will disappear, the earth becoming a waste 
similar to the moon. But before then, the atmosphere would 
probably become too rare for human existence. As the air 
pressure decreases, as M. Bert has shown, the privation of 
oxygen produces the deleterious effects experienced chiefly 
by aeronauts and mountain climbers. Consequently, in 
view of this theory (5), t1�e last man will be sUffocated. 

Our sun itself may come to an end in two ways. First, 
as Mr. Proctor has recently very graphically explained, being 
but a variable star it may suddenly blaze up, and go out as 
other suns are known to have done. In this case, the intense 
heat of the colossal conflagration would destroy everything 
on the earth, and perhaps even vaporize the earth itself. 
Should this event occur (6), lhe last man will be burned up. 

Or the sun may cool down. The glacial zones would thus 
enlarge, the race will be crowded nearer and nearer to the 
equator, by the encroaching glaciers coming from the poles. 
The small space will no longer support the life upon it, and 
in'the terrible struggle for existence only the fittest will of 
course survive. Finally, after the earth becomes covered 
with the vast ice sheet, man with his wonderful capacity 
of adaptation to surrounding circumstances will probably 
subsist for a certain period, but in the end the constantly 
augmenting coldness will assert itself, and thus eventually 
(7) the last man will be frozen to death. 

It has been suggested that the cooling of the earth will lead 
to the production of immense fissures in its crust similar to 
those already visible in the moon. The surface of the earth 
would thus be rendered extremely unstable, while the dwellers 
thereon for safety would be compelled to take refuge in 
caves. It is possible that the troglodytic remnant of the 
race might meet its fate in some great cataclysm or ernption, 
and hence it is assumable that (8 ) the last man will be c1"Ushed 
in some mbterranean cavern. 

Or supposing that the people adapted themselves to their 
surroundings and managed to live on the surface, until the 
time when the earth becomes so cracked and broken that, 
as predicted, it falls apart, flying off in fragments into space. 
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Possibly a part may exist large enough to preserve its at
mosphere. It may either be a satellite of the first larger 
body within whose sphere of attraction it may come : or it 
may fall into another world. In such case (9) the last man 
will be killed by the CTash of orbs / but if he is not, and no one 
can tell to what extremes of resistance the race may develop, 
he will become an inhabitant of a new world. Evolution 
does not necessarily imply progress, and possibly the race 
may have retrograded until the human teing possesses the 
nature of the plant lonse ; such being the case, this single in. 
habitant will spontaneously produce posterity of both sexes. 
A new race of men will begin, to continue ad infinitum. 
Hence (10) there will be no last man. 

.. , ... 
AMERIOAN EXHIBITORS AT PARIS. 

Mr. Joseph E. Holmes, well known to most persons who 
exhibited from this country at the first International Exhibi
tion, in London, in 1 851, and who has r@ndered service to 
our exhibitors at all the subsequent expositions, including 
the last two, at Paris and Vienna, quite laments that Con
gress should have adjourned without appointing any com
missioners, or making any appropriation for the Great Ex
position to be held in Paris next year. He thinks that, if 
Congress should take prompt action at the next session, it 
will be too late to get the contributions together and shipped 
in season to enable us to make a creditable show ; and a 
letter from Mr. Holmes, which we print on another page, 
will suggest to persons wishing to exhibit their wares the 
necessity of bestirring thems elves and providing for their 
requirements for space, etc. , instead of waiting for the action 
of Congress, which is uncertain and, in any event, slow. 

.. 411 • 
The Oldest LocoDlotive Engineer. 

To the Editor of the Scientific American: 
Your correspondent, I. Van Buren, of Clarksville, Ga. , is 

not, as you suppose, the oldest locomotive engineer now 
living ; for while he can only claim having operated a Ste
phenson engine in the year 1 832, historical records show that 
the writer designed and superintended the construction of 
the first fast locomotive engine, the " Novelty, " during the 
summer of 1 829; and that, in the month of October, he ran 
that engine on the Liverpool and Manchester Railway 
against George Stephenson's "Rocket," beating the latter 
in speed fully ten miles an hour. The London Times, whose 
correspondent witnessed a prehminary contest between sev· 
eral locomotive engines on the road mentioned, said, regard
ing the Novelty : " It was the lightest and most elegant car
riage on the road ; and the velocity with which it moved 
surprised and amazed every beholder. It shot along the line 
at the amazing rate of thirty miles an hour I It seemed, in
deed, to fly, presenting one of the most sublime spectacles 
of human ingenuity and human daring the world eY�r be· 
held. " (See The Times, October 8, 1 829.) This testimony 
disposes of Mr. Van Buren's claim to seniority as a locomo
tive engineer. His important statement that he can, al· 
though 77 years of age, " mount a horse as spry as when 45 
years old," induces me to advert to the less momentous fact 
that I work at the drawing table regularly from 8 to 10 hours 
every day at all seasons. With reference to actual age, the 
locomotive engineer of 1 829, having been born as late as 
1 803, of course yields precedence to the spry horseman of 
Clarksville. 

New York city. J. ERICSSON. 

The ColuDlbia College ProCessorsbips. 

At a meeting of the trustees of Columbia College, held on 
May 7, 1877, Professor William P. Trowbridge, of the Shef
field Scientific School of Yale College, was unanimously 
elected Professor of Engineering. Professor Trowbridge 
will be assisted by one adjunct professor and by an assistant 
in drawing. Dr. Charles F. Chandler, late Professor of 
Analytical and Applied Chemistry in the School of Mines, 
was at the same meeting elected Professor of Chemistry in 
the College and School of Mines. He will be aided in his 
duties by three assistants, to be called instructors, who shall 
give instruction practically and by lectures in the three de
partments of analytical chemistry. After the present year, 
no chemistry will be taught in the regular academic course 
of the college excepting a few lectures to the sophomore class. 
Elective studies will probably be introduced to compensate 
therefor. 

A. Conservatory on the BooC oC a Hotel. 

That excellent plan which we have so often advocated, of 
turning the tops of houses in cities into gardens, has been 
carried out by the Palmer House in Chicago ; and a portion 
of the roof of that hotel is now covered with a magnificent 
conservatory. The structure is entirely of glass and iron; 
and as it is built on an extension, its location is such that it 
opens directly out of the fifth floor corridor of the main edi
fice, which rises some two stories above. A fine collection 
of tropical and rare plants has been provided, and the regu· 
lar heating apparatus of the house supplies ample warmth. 
The conservatory is open to guests of the hotel, and furnishes 
a delightful resort. 

Bone Meal Cor Grapes. 

The editor of the London Horticulturist asserts that among 
all the fertilizers proposed for the grape, none embody more 
of the necessary ingredients than bone meal. It should be 
applied as early in the season as possible. About a ton to 
the acre makes a dressing that wiU prove valuable for two 
or three years. 
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THE ALHYDRIC CHAIN, 

M. Toselli is an inventor who for some time past has made 
a specialty of inventions for the raising of sunken vessels, 
treasures, and other bodies from the water. His ingenious 
grapples and submarine diving apparatus we have already il
lustrated. His latest deviee is represented in the annexed en
graving; and its use is to raise heavy vessel sunk in depths 
too great for divers to work in efficiently. The apparatus 
is called the alhydric chain, and it consists 
of a number of strong impermeable ean
vas bags fastened together, like so many 
colossal sausages, by short copper tubes. 

The engineer in charge of the operation 
of plaeing this chain about a sunken ves
sel descends in one of M. Toselli's sub
marine moles, which is self-moving, and 
from whieh the progress of the work can 
be seen. A telegraph line serves to trans
mit the direetions of the occupant to those 
working at the surface. Directed in this 
manner, the people above lower grapnels 
which automatieally fix themselves at the 
points indieated. From eaeh grapnel a 
cord extends which terminates in a buoy 
which floats at the surface. It follows 
that, when several of these grapnels are 
attaehed, the buoys above become arranged 
in the exact outline of the vessel to be 
raised. This will be clearly understood 
from the engraving. This aeeomplished, 
the next step is to lower a very heavy grap
nel, whieh is caused to attach itself to 
some strong part of the vessel, the keel of 
the bowsprit for instanee; and to this grap 
nel is fastened the end of the alhydric 
chain, in lieu of the cord and buoy. The 
boat carrying tlie chain then moves around 
the line of buoys, so that the ehain, as it 
sinks. becomes wound two or three times 
around the vessel below. A powerful 
pumping engine then forces air int'o the 
cylinders; and when these are filled, their 
weight, pl1ls that of the ship, is less than 
that of the water displaeed. The result of 
course is that they rise to the top with the 
vessel, and sustain the latter until the 
neeessary repairs can be made, or until she 
can be floated to a place of safety. 

------�.�.�.-----
Lavreslum, a Ne� Metal. 

From a eommunieation made to the So
ciete des Sciences Physiques et Naturelles 
de Bordeaux, we learn that M. Prat has 
discovered a new metal, which, in honor 
of Lavoisier, he calls lavoosium. This new 
metal is of a silvery white color, and is 
malleable and fusible. It forms crystal
lizable colorless salts. The following are 
Rome of its reactions: When treated with 
potassa, a hydrated whIte precipitate is ob
tained, insoluble in an excess of the pre
cipitant. Ammonia gIVes a precipitate 
very soluble in excess. Ferrocyanide of 
potassium gives a characteristic precipitate 
similar to the color of the petals of 'roses 
du Bengale. With hydrosulphuric acid a brown coloration 
is first obtained; the precipitate afterward changes to a fawn 
color. Tannin gives a deep yellow-green precipitate. 

In the spectroscope the new metal gives: 1. In the indigo
blue, two sets of characteristic lines. 2. In the bright green, 
two other sets of simpler lines, also characteristie. 3. Some 
blue, violet, and green secondary lines; in all 
twenty-three lines. These characteristic lines 
exactly coineide with those of copper, which 
would seem to show that the new metal con
tains copper. Its silvery white color, howev
er, and some of its reactions, especially those 
with ammonia and ferrocyanide of potassium, 
constitute properties which distinguish it 
from any other known metal. According to 
M. Prat, this body is mueh more common 
than he at first supposed, it having been 
found in many minerals, and especially in 
iron pyrites. If lavoosium really exists, its 
therapeutic action and its industrial uses re
main to be studied.-Le Monde Pharmaceu
tique. 

...... 

IMl'ROVED STEAM CHEST SEAT MILLING 

MACIDNE. 

Those acquainted with locomotive repair
ing know tl�at the aetion of the heat in the 
Rteam causes the acid in the lubrieating tal
low to corrode the iron. This is especially 
notieeable as oceurring in the vicinity of the 
valves and steam chest. In the latter case 
the ledge �hieh supports the steam chest i� 
frequently corroded to such an extent as to 
require repair. To do this neeessitates much 
time and labor, as a recess or groove has to 
be cut with the chisel; and then brass strips 
are driven in and trued up to effeet a tight 
joint. 

�titutifit �tutritau. 
The object of the invention illustrated in the annexed 

engraving is to accomplish this work of grooving, then of 
truing off the inserted pieces, without skilled labor and in 
a short time. The maehine is supported by four studs, as 
shown; and motion is imparted to the mill or cutter by a 
shaft on which slides a suitable gear, meshing into one on 
the tool carrier or crosshead, the latter being fed to the 
work, in either direction, by a serew and suitable gearing, 

TOSELLI'S ALHYDRIC CHAIN. 

shown on the end of the machine. The tool, in starting, is 
fed down by the small handwheel on top of the carrier. 
Motion is given by turning the crank; and when it is de
sired to feed in an opposite direetion, the small gears are dis
engaged by moving the small lever and swivel to which 
they are attached. The machine is also used to cut out the 

CAMPBELL'S MILLING MACHINE. 
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ports on new work; and by replacing the cutter with a drill, 
holes can be bored for the studs. 

This invention has, we are informed, been successfully 
used in the shops of the Pennsylvania Railroad at Altoona, 
and is there considered a very useful tool, saving both time 
and money. Patent pending through the Scientific Ameri
can Patent Agency. For further particulars and rights to 
manufacture, address the inventor and patentee, A. H. 

Campbell, Box 1 1 3 6 ,  Altoona, Blair 
county, Pa. 

••• 

Separation oC Arsenic CrOln Cobalt 

and Nickel. 

Most of the common orcs of nickel and 
eobalt contain a considerable quantity of 
arsenic; and perhaps en this account the 
crude metallic arsenie is sold in drug 
stores under the name of "cobalt." The 
usual method of dissolving the ores, and 
precipitating the arsenic by sulphurctted 
hydrogen, is objeetionable on aceount of 
the disagreeable odor and poisonous pro
perties of this gas. Professor 'Viihler 
avoids this ineonvenience by the use of 
oxalic aeid. The ore, kupjer nickel or 
spei88 cobalt, is dissolved in aqua regia, 
evaporated, if necessary, so as to expel 
the exeess of aeid, and precipitated while 
boiling hot with carbonate of soda. After 
washing, the still moist precipitate is 
treated with an excess of a concentrated 
solution of oxalic aeid. Both metals are 
thus converted into oxalates, while the 
arsenie aeid goes into solution along with 
the oxide of iron. The mixture of nickel 
and cobalt oxalates is thoroughly washed, 
and may be separated by ammonia aecord
ing to Langier's process. If the ore con
tains copper, it should be precipitated by 
means of finely divided metallic iron that 
has been reduced by hydrogen. The dis
solved iron must afterwards be oxidized 
to a ferric salt. Sreiss eobalt can be de
prived of a large portion of its arsenic by 
previous fusion, care being taken to con
duet the operation in such a manner as to 
prevent injury from the poisonous white 
arsenious acid evolved. 

...... 
The Seventeen Year Locusts. 

Our exchanges from various parts of the 
country report that the sevimteen year lo
custs have made their appearance in large 
numbers. A correspondent of the New 
York Sun, from Greenbush, N. Y. , writes 
that they have also appeared in that vicin
ity: "They first emerge from the ground 
in the form of a large grub. The wing'; 
appear soon afterward, when the 10c11st 
settles in the nearest tree. The noise made 
by the insects is a constant shrill hum-
ming. They do Lot eat growing crops, 
as many suppose, nor do thcy in any 
way resemble the ravenous locusts of the 

West. They devote their time to working in the branches 
and twigs of all kinds of trees. They plough little grooves 
in the limbs, in the tender bark next the wood. Theil' pm'fo
rations in the trees kill the branches, and the foliage SOOIl 
turns yellow. In 1 860 the locusts did not appear until.Tune, 
when the trees were in full leaf. In two weeks thc woods 

looked as though they had been subjected to 
the frosts of November. From all appear
ances the locusts will be as thick as they were 
in that year. Stories of the poisonous nature 
of the sting of this curious insect, which did 
duty in 1 860, creating much alarm, have been 
revived, but the seventeen year locust is harm
less to man and beast. It is an inch and a 
half long when full grown. It comes out of 
the ground tail first, and has on its head white 
marks forming a perfeet letter W. In 1860, 
believers in signs and superstitions declared 
that the appearance of thIS cabalistic sign de
noted war. In that year the locusts did not 
entirely disappear until late in the fall. Peo
ple still living here remember their appear
ance also in 1843. They were so thick then 
that the trees were thrashed with whips, and 
dead locusts carried away by the bushel. 
They do no permanent injury, but interfere 
greatly with the year's fruit crop." 

------.... -� .... ------
Po"Wdel' Paper. 

A substitute for gunpOWder, invented in 
England, is ealled "powder paper;" it is pa
per impregnated with a mixture of potassic 
chlorate, nitrate, prussiate, and chromate, 
powdered wood charcoal, and a little starch. 
It leaves no greasy residue on the gun, pro
duces less smoke and less recoil, and is 
less impaired by humidity, a.nd it is !-g 
stronger than gunpowder. 
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A PERSIAN ROYAL PAVILION. 

At the southeastern end of the Caspian Sea, not far from 
Resht (which is the only harbor accessible in stormy weather, 
on that part of the Caspian), is a village called EnselL :!:t is 
near the borders of Russia, and was selected by His Oriental 
Majesty the Shah as the locality for Ii temporary marine resi
dence, wherein he could take a solemn leave of his domin
ions, and say farewell to his wives before his journey to 
Europe four years ago. We publish herewith an engraving 
of this structure, which waG built in great haste and is very 
slightly put together. The material is chiefly adobe or sun
dried brick ; and the clay was so poor that the building is al
ready returning to dust, a fate which overtakes many build
ings in that part of the world. The one-storied houses, which 
are common in Persia, of course suffer less than such a build
ing as is shown in our engraving ;  and the danger to the in
habitants of the upper stories of the pavilion is obviously 
very great. So, with true Oriental sagacity, the upper 
rooms are allotted to the women of the family, an additional 
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and apply it to the wood. When dry, give a coating of 
dilute chloride of tin, to which is added a little tartaric acid, 
1 oz. of chloride of tin, and t oz. of tartaric acid in 35 fluid 
ozs. of water. If instead of water the cochineal is boiled in 
a decoction of bark (2 ozs. bark to 35 ozs. of water), and the 
chloridc of tin is used as above, an intense scarlet, and all 
shades of orange, may be produced according to the pro
portions. 

Brown.-Various tones may be produced by mordanting 
with chromate of potash, and applying then a decoction of 
bstic, of logwood, or of peachwood. 

Gray.-Grays may be produced by boiling 17 ozs. orchil 
paste for half an hour in 7 pints of water. The wood is first 
treated with this solution, and then, before it is dry, steeped 
in a beck of nitrate of iron at lo B. An excess of iron gives 
a yellowish tone ; otherwise a blue-gray is produced which 
may be completely converted into blue by means of a little 
potash. 

Black.-Boil 8! ozs. of logwood in 70 ozs. of water, add 1 

Preparing Garments W"Uh Cotton Warps Cor Dyeing. 

In many dye works articles before being dyed are cleaned 
with soap, and then rinsed. Although this treatment can
not be pronounced irrational or bad, it is not to be recom
mended to every dyer. An inequality in the manner of rins
ing the washed garments often produces spots or shades dur
ing dyeing. In dye works not provided with soft water 
other means are used in place of soap. The best agent for 
cleansing is carbonate of soda. A somewhat concentrated 
lye generally removes the greater part of the spots. 

To cleanse twenty garments for dyeing, a beck of the need
ful size is filled with water at 1550 Fah. , in which 4 lbs·. 6 
ozs. of soda crystals are dissolved. In this the goods, well 
spread out, are allowed to steep for four or five hours. At 
the end of this time the garments are taken out, one by one, 
and spread upon a very clcan table close at hand. A strong 
and hot lye of soda is prepared in a pail, and such parts as 
are spotted with grease, etc. , are [.reated therewith, with the 
aid of a hard brush, till they disappear. 

reason for this arrangement being 
that the roof under the blazing sun 
makes the top stories exceedingly 
uncomfortable from the heat. 

In his journey eastward to En
seli, the Shah was accompanied 
only by a detachment of his wives, 
each of the ladies being carried in a 
tight box suspended on one side of 
a mule. With unusual forethought, 
a small opening had been made in 
front of the box to admit light and 
air ; and each box was so tightly 
packed t h a t  the occupant was 
obliged to forego the use of her 
limbs, and coulGl not even sneeze 
without disturbing the lady on the 
other side of the animal. A few 
carpets w e  r e all the furniture 
thought necessary for the ladies' 
accommodation ; and an appearance 
of royal pomp was imparted by the 
presence of a few regiments of 
soldiers. When the solemn fare
well ceremony was over, the wives 
were boxed up again and sent back, 
much to their disappointment, as 
they had indulged a hope of seeing 
Europe ; but, it is stated, the Em
peror of Russia objected to such a 
cavalcade crossing his territory. 

To remove hardened spots of 
--------- ----, stearin, paraffin, tar, resin, etc. , ben

zine (not benzoline) must be used. 
A rubber is steeped with it and ap

, 
plied to the spot till it is completely 
removed. The rubber, thus used in
stead of the brush, is formed of a 
piece of woolen cloth rolled tightly 

---.0-<>-<>----
Staining Wood . 

up, and covered with a small piece 
of cotton or linen. The whole must 
be large enough to be grasped firm
ly in the hand. 

In well organized dye houses no 
garment is washed in rivers, but in 
properly arranged washing ma
chines. 

Green on garments with cotton 
warps (11 lbs.) : Mordant for an 
hour at a boil, with 2 Ibs. 3 ozs. 
alum, 8� ozs. tartar, 4t ozs. sul
phuric acid, 6! ozs. extract of in
digo, 2 lbs. 3 ozs. fustic. Put it 
then in a fresh beck, containing 17t 
ozs. alum, and the same weight of 
fustic. Work for an hour, lift, and 
enter in a fresh beck, with 2 Ibs. 3 
ozs. sumac. Leave it in this latter 
beck for two hours, turning it from 
time to time. Lift, wring, and dye 
in a fresh cold beck, with methyl 
green. For deeper shades extract 
of logwood may be added. 

In most cases the staining of wood 
may be effected so as to produce 
very bright colors without any pre
vious preparation, as , generally 
speaking, the mordants employed 
have a bleaching action on the wood. 
But in many cases, in consequence 
of the quality of tne wood under 
treatment, it must be freed from its 
natural colors b y  a preliminary 
blcaching process. To this end it 
is saturated as completely as pos
sible with a clear solution of 17! 
ozs. chloride of lime and 2 ozs. soda 
crystals, in 10i pints of water. In 
this liquid the wood is steeped for 
half an hour, if it does not appear 
to injure its texture. After this 
bleaching it is immersed in a solu
tion of sulphurous acid to remove 
a l l  C'1ses of chlorine, and then 

TEMPORARY RESIDENCE OF THE SHAH OF PERSIA. 

Brown on garments with cotton 
warps (1 1 lbs. ) : Make a decoction 
of 2 lbs. 3 ozs. catechu in water ; de
cant the clear liquid, and add to it 
the solution of 5 ozs. bluestone. 
Enter the garment, spread out, and 
steep for an hour. Lift, press, and 
enter in a boiling beck, made up in 
the proportion of 1 lb. 10 ozs. ar
gal, and 17t ozs. bichromate of pot
ash. BOll for half an hour, then 
lift, and dye for the same length of 
time with 2 lbs. 3 ozs. peachwood, 
and 17! ozs. fustic. After boiling 
for half an hour, lift, and examine 
if the shade is as required. If not, 
it may be reached by an addition of 
peachwood, fustic, or logwood, 
keeping up the boil. If the cotton 
is not of the same shade as the wool, 
3� to 5! ozs. of alum is added to 

washed in pure water. The sulphurous acid which may I oz. blue stone, and steep the wood for twenty-four hours. 
cling to the wood in spite of washing does not appear to Take out, expose to the air for a long time, and then steep 
injurc it, or alter the colors which are applied. for twelve hours in a beck of nitrate of iron at 40 B. If the 

Red.-The wood is plunged first in a solution of 1 oz. of black is not fine, steep again in logwood liquor. -Dingler's 
curd soap in 35 fluid ozs. of water, or else is rubbed with Polywcltnisches J01trnal. 
the solution, then magenta is applied in a state of sufficient ------.. _ ....... -+1-.. _-----

dilution to bring out the tone required. All the aniline Boring Cor Coal In Switzerland. 

colors behave very well on wood. A remarkable example of rapidity in deep boring has re-
Violet.-The wood is treated in a bath made up with 4! cently been furnished by the first bore hole put down by a 

ozs. olive oil, the same weight of soda ash, and 2i pints of company formed to search for coal in Switzerland. A depth 
boiling water, and it is then dyed with magenta, to which a of 1,422 feet was reached in two months, including the re-
corresponding quality of tin crystals have been added. boring of the upper 640 feet from 3t inches to 7 inches in di-

Blue.-Prepare as for violet and dye with aniline blue. ameter. The work was done, including all delays, at a rate 
Green.-Mordant the wood with red liquor at l O B.  This of over 1,000 feet per month, the highest speed being nearly 

is prepared by dissolving separately in water 1 part sugar of 77 fect in 24 hours. The results obtained were negative, the 
lead and 4 parts of alum free from iron ; mix the solutions section showing about 1,200 feet of Permian strata resting 
and then add one thirty-second of a part of soda crystals, upon old crystalline rocks ; but the trial is only the first of a 
and let settle over night. The clear liquor is decanted off series. 
from the sediment of sulphate of lead and is then diluted � . , '  .. 

with water till it marks l O B. The wood when mordanted 
is dyed green with berry liquor and extract of indigo, the 
relative proportions of which determine the tone of the 
green. 

The wood, mordanted, as above directed, can also be dyed 
a fine blue with extract of indigo. 

Yellow. -Mordant with red liquor and dye with bark 
liquor and with turmeric. 

Besides the aniline colors cochineal gives a very good 
scarlet red upon wood. Boil 2 ozs. of cochineal, previously 
reduced .to a fine powder, in 3() O:;lS. of water for three hours, 

The SclentUic American. 

" This has been for years the best paper of its kind pub
lished in America, but it never was so attractive and useful 
before as during the year 1877. Every week there are from 
six to ten engravings of new machines and inventions, which 
are especially prepared for it, and which are not found in any 
other publication. Those who are engaged in any mechani
cal pursuit will find this paper of great value. In excel
l�ncy of illustrations and matter, quality of paper, and me
chanical execution, it surpasses all others of its kind ; besides, 
it is a weekly. "-Missionary Vi8itor. 

the dye beck, and the goods are re-
entered, but not boiled. 

Black on garments with cotton warps (11 lbs. ) :  Dissolve 
8f ozs. solid extract of logwood in boiling water, and boil 
the goods in this. Lift and boil for 45 minutes in a fresh 
beck, made up with 8i ozs. bluestone, and 12 ozs. copperas. 
Return to the first logwood beck, to which 5t to 7 ozs. of 
soda ash has been added. If the color is not full enough, 
add a little more extract of logwood. Sadden with 2! to 3i 
ozs. copperas. -Teinturier Pratique. 

.. . . 1 "  
Testing Flour_ 

The rise in price of breadstuffs caused by the declaration 
of war by Russia against Turkey may lead unprincipled men 
to imitate the adulteration of flour practised in some foreign 
countries. An easy method of detecting such adulteration, 
according to Jegel, is to mix the flour with chlorofoITa. The 
chloroform exerts no chemical action upon the flour ; but be
ing specifically heavier than flour and lighter than the earthy 
adulterants, the former floats upon the chloroform and the 
adulterant sinks. On shaking up a sample of flour in a test 
tube of chloroform aT'd allowing it to settle, a sediment will 
indicate adulteration. On decanting the turbid liquor, the 
sediment may be washed and weighed or tested quantita, 
tively. 

A CORRESPONDENT, D. J. W. , suggests that the line 
rockets used for communicating with ships wrecked on the 
coasts might be utilized, in cases of fire in the upper stories 
of tall buildings, to carry a cord into a window. to which a 
stout rope, or even a ladder, could be afterwards hauled up. 
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[Continued from :first page. ] 
Bonry at the east end to face of masonry at the west end: is 
4,280 feet, there being 35 feet of arching constructed outslde 
of the rock faces, in order to prevent loose earth, stone, 
etc. , from falling on the track. The back arching within 
varies from 22 to 34 inches in thickness, and extends over 
some 3,100 feet, or about three quarters of the entire length. 
The roof was thus reinforced wherever it was considered 
not absolutely safe. 

The east end of the tunnel enters the rock about 2,700 feet 
north of the entrance of the Bergen tunnel, with which its 
line forms an angle of 40°, the west end appearing on a 
higher plane and within some 50 feet of the older bore. It 
is 27 feet wide in the clear, and the total height is 20 feet 7 
inches. Ventilation is secured by seven shafts, all (with one 
exception) brick lined. Three are elliptical in section, open
ing the full width of the tunnel in the long, and measuring 
8 feet in the short diameter ; one is 16} feet by 7 feet, two 
are 6 feet in diameter, and another, opening the full width 
of the tunnel, is 12 feet wide. 

'" () :t. e-
n., 
'" 
"l 

HIL L  � e-
n., 

MAP OF THE DELAWARE AND LACKAWANNA RAILROAD'S 
l'ffiW WORKS. 

Besides the actual excavation, considerable labor has been 
necessitated in the construction of approaches. The natural 
bog on the east side of the ridge has been filled in to SU?port 
about three quarters of a mile of track. On the west slde, a 
mile and a half of new road has been built to connect with 
the old line, passing through the Bergen tunnel. In both of 
these short sections, several fine bridges, which are illustra
ted in the accompanying engraving, have been erected. On 
the east side there are three bridges at Henderson street, car
rying over seven tracks ; at Grove �treet t�ere is one f

.
our

track bridge. This last, together wlth the Iron skew brldge 
of 193 feet span over Hoboken avenue, and the bridge over 
the Erie oil track, are represented in the illustration. On 
the west side, there is a fine iron skew bridge nea� the mouth 
of the tunnel so that the line of the road passes dlrectly over 
the Erie track. This will be found represented in the en
graving, together with the bridges over Tonnelle and James 
avenues, and the celebrated skew structure across the Hack
ensack river. The last mentioned bridge is a triumph of en
gineering skill, owing to the difficulties

. 
offered by the 

marshy soil and destructive power of the nver. It has two 
spans of 200 feet and one draw of the �ame length. The 
material is iron built upon masonry, whlch found a stable 
foundation only after 1,700 piles had been driven. �he 
eastern abutment was washed away soon after completlOn, 
and wholly wrecked, despite the fact that it wa� built on 
over 300 piles, each a foot in diameter and each dnven down 
forty feet. 

The cost of the tunnel and approaches, as nearly as can be 
ascertained at present, was as follows : Excavation and 
shafts, $800,000 ; brick arching, $105,000 ; filling bog, grad
ing, track laying, etc. , on east side of ridge, $450,000 ; 

.
land, 

right of way, road, etc. , on west side, $875,000 ; bndges, 

$557,000. The total cost was therefore 
.
about $2,787,?00. If 

to this be added the outlay for the shlp canal (now m pro

gress), 3,000 feet long and 100 feet wide and 20 feet deep, de

signed to increase the dock facilities of the Delaware an? 
Lackawanna Company, the entire expense of all the engl

neering work undertaken by that corporation reaches an 
aggregate of $2,850,000. 

The engineers of the tunnel were Mr. James Archbald, 
Chief Engineer of the railroad, and Mr. Samuel Rockwell, 
Resident Engineer. The contractor was Mr. John McAn

drew, and the bridges were mostly constructed by t�e D�l
aware Bridge Company. It is expected that the trams Wlll 

pass through the bore for the first time during the present 

month. 

1titutif i t �tutr i tllU. 
I 

The French Exhibition. 

To the Editor of the ScientijW American : 
If Congress should fail to make any appropriation for ��e 

proper representation of this country at the French Exhlbl
tion next year, there are men patriotic enough to gi�e 

. 
the�r 

services for such an end ; and the sooner a commlsslOn lS 
formed, and intending exhibitors invited to apply for space, 
the better. One chief commissioner, with two or three as
sistants willing to work, would be ample ; and exhibitors 
would gladly pay their own expenses rather than depend on 
the favors they may get from such strugglers for place and 
power as have characterized our two last exhibition commis
sions abroad. A small appropriation of course would be de
sirable (to fairly pay the expenses of the commission), when 
judiciously applied, and for fitting the space allotted and 
keeping it clean · and the resolution making the same should 
specify that not 

'
more than $5,000 should be paid the c�ief 

commissioner, and not more than $3,000 each to three asslst
ants to include all their private expenses ; about $20,000 for 
fitti�gs and decorations, and $5,000 for labor and the like. 
Then about $10,000 should be strictly applied to assisting 
exhibitors, making $50,000 in all. This, in honest and ju·
didov,s hands, would be ample. 

T,he governDlent has plenty of transports and seamen, and 
should send to Havre or Ostend all the United States' con
tributions. With this, exhibitors would be satisfied ;  and I 
think, if taken hold of in time, a very good show on the part 
of the United States would be made. 

The ScmNTIFIC AMERICAN can bring this about, and so 
assist in the matter that the thing can be accomplished with
out a " fuss," as has been generally the case. When Con�ess 
failed (in 1861) to make an appropriation and the Cabmet 
continued to me the position of Commissioner, in place of 
the 24 who resigned, I took hold and carried it through ; and 
because there was no money to quarrel about, we had a good 
and peaceful time ; out of 109 exhibitors, we had 97 prizes 
awarded, and 59 of them first· class. Contributions from 
several wealthy Americans enabled me to fairly fit up and 
decorate the space allotted ; and with a private expenditure 
of $1,700 we kept our credit good with foreign commis�ions, 
and came out of it, I believe, with the perfect goodWill of 
every exhibitor. My whole expenditure did not exceed 
$7,000, of which over $5,000 was voluntarily contributed, 
McCormick, Osborn, and Walter A. Wood each giving $150 ; 
Steinway and the Glen Cove Starch Company also did the 
fair thing. I would try it again rather than that we be be
hind time or shut out altogether. 

I presume Mr. Corliss would accept the chief commi?
sionership, if tendered him ; and no doubt Charles Francls 
Ad'1ms, or perhaps Mr. Washburn, late Minister to France, 
if wanted. Let us have a good American exhibit. We surely 
shall not have if we wait till the end of October. 

1013 T Street, Washington, D. C. 
'4 II I . 

JOSEPH E. HOLMES. 

Winding Spiral Springs. 

To the Editor of the ScientijW American : 

Among the many excellent articles by Mr. Joshua Rose, 
appearing from time to time in the ScmNTIFIC AMERICAN 

and its SUPPLEMENT, I notice one on winding spiral springs. 

[MAY 26, 1877. 
vise and bending cold. Insert this bent end into the dog, 
letting it rest against the screw, give the lathe about half a 
turn by hand, then put on the guide, which is an iron rod, 
preferably square and as thick as you want tl\e spirals to be 
apart. Bend one end to form a hook that will pass over the 
mandrel freely, the other end being left long enough to pass 
down between the lathe shears to keep from revolving. 
Start the lathe, holding the wire against the guide with a 
slight pressure, and the spring will wind, feeding the guide 
along ahead of it. After the spring has been wound, turn 
the lathe backwards one or two turns, or enough to take the 
pressure off the spring, before it is relieved from the lathe. 
I have found no difficulty in holding No. 6 steel wire in my 
hand while being wound over a t mandrel ; but for larger 
sizes, especially if hard, a rest may be inserted in the tool 
post, and the wire allowed to pass over that. This rest, to 
prevent abrading the wire, may be a piece of hard wood of 
a size that will go into the post, and extending 10 or 12 
inches, being supported on the outer end by a block. If a 
number of short springs are wanted, one can be wound as 
long as the strength of the mandrel or length of the lathe 
will admit, and afterwards cut into lengths. The short end 
of the guide hook is bent to conform to the spiral. 

Hamilton, Ohio. J. T. G. 
4 ' . ' . 

SteaDl. EconoDl.Y CODl.putatlons. 

To the Editor of the ScientijW American : 
A correspondent, W. A. Mussen, in your issue of May 5, 

alludes to, a method of computing theoretical steam economy, 
which he finds in the circular of a manufacturing company. 
Having had something to do with the preparation of th" 
rules he quotes, I deem it but just to the rules, and to the 
critics whose opinions he invites, to offer a trifle of explana
tion. The " constant number 859,375 " is found by the fol
lowing process, for which credit is due, so far as I am aware, 
to Mr. Jesse Warrington, now of Jackson, Mich. 

The standard horse power is 33,000 foot-lbs. per minute. 
Hence 33 000 x 60 x 12 = 23, 760,000 is its equivalent in 
inch-lbs. 

'
per hour. This, it is evident, will be the dis

placement in cubic inches per hour of an engine which ';ill 
give one borse power with l Ib. mean pressure. Then takmg 
the number 27 ·648 as the number of cubic inches per lb. of 
water, we have 23,760,000 + 27 ·648 = 859,375 (and singularly 
enough, without a remainder), as such displac�ment in lbs: of 
water. From this point your correspondent glves the ratwn
ale of the process clearly enough ; but when he makes an ap
plication of it, he takes for the volume of 16 Ib8. (the terminal 
pressure of his diagram), the number 954, which is not the 
volume of that pressure by any table I know of. According 
to the authorities referred to, it is 1,515, and by the older 
tables, 1,576. Taking the former, his diagram would figure 
22 ·304 instead of 35 ·46. So far as he has quoted the circular, 
no tables of volumes need have been referred to. It con
tained a table, in the preparation of which they were used, 
hence the reference ; but this he has not quoted. This con
stant number may be used with any table of volumes which 
may be considered most accurate. 

The method of determining the proper allowance for 
clearance and compression also needs a word of additional 
explanation. When the exhaust takes place above the re
turn or counter pressure, a certain amount of loss takes 
place from the expansion of the steam in the clearance 
space. But when the compression pressure reaches that of 
the release, this loss is restored ; and whatever percentage of 
the stroke remains to be made after that may be deducted 

i from the theoretical rate. When the compression pressure 
does not reach that of the release, we may find, by extending 
the compression curve theoretically till it does so, how much 
further the piston must have traveled to have restored the 
release pressure, and add an equivalent amount to the result 
of the calculation. 

r r 
\ 1 1 1 1 1 1 1 HJ 

u 

Now as many of your readers who have lathes may not h�ve 
the means of cutting a spiral, and others may want a sprmg 
for an odd job where it would cost too much to make a man
drel, I send you a sketch of the method we practice here. 
We simply take a common straight mandrel, or a

. 
ce�tere? 

rod of round iron or steel, a little smaller than the mSlde dl
ameter of the spring is to be, place an ordinary dog on one 
end, and put it into the lathe ; then we take the wi�e to b� 
wound, and bend about t of an inch at one end at rlght /In
gles. This can generally be done by placing the end in the 

Finally, it is not expected nor claimed that calculati?ns of 
this kind can give very closely the actual consumptlOn of 
any engine. Their chief value is for the comparison of dif
ferent engines, and different conditions existing with the 
same engine. They also give the theoretical maximum 
economy, with which to compare the actual, in order to 
judge of the degree of perfection existing in the engine and 
its surroundings. No engine can ever reach it ; but a large 
one furnished with dry steam somewhat superheated, with 
weli protected pipes and cylinder, may possibly come with
in 10 or 12 per cent of it, but the average loss is probably 
much nearer 30 per cent. 

Like Mr. M. , I cordially invite criticism and exchange of 
ideas on this and kindred subjects. 

Salem, Ohio. J. W. THOMPSON. 
'4 ' . , . 

The Water ConlSuDl.ptlon oC SteaDl. Engines. 

To the Editor of the Scientific American : 
In a recent issue, I notice an article entitled "Water Evap

orated through Engines," in which was published a method 
of computing the water consumption per horse power per 
hour. As the method was furnished by myself, I will say 
that all that is claimed for the process is that it will give 
identical results with other more complex processes, in 
wbich the size of cylinder, number of revolutions per minute, 
total piston displacement per hour, and clearance are used as 
factors in the calculation. It does not depend for its ac
curacy on the fact that steam follows the Mariotte law of 
expansion. While it does not account for leakage of piston, 
or condensed steam that passes out of the cylinder as water, 
it does account for leakage of steam into the cylinder be
tween the point of cut-off and release ; and the supplement-
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ary rule by the one process gives the correction for cushion tained in their proper position by a projection on one fitting 
and clearance. That the result as obtained by the rule was into a recess in the other ; this is the seat proper and is indi
not expected to agree with that of actual measurement of 
the water pll$sed through engine is evident from the fol-
lowing, which I copy from the circular in which it was .F.,iu.f!J2 .. 
printed : " It is not claimed that the theoretical rate of water C7 . � 111..."..""""",-===:-=:-,,= consumption, as deduced from thc diagrams, can ever be 
realized in practice. A certain amount will always be lost 
from condensation, leakage, and unevaporated spray in the 
steam, which no process of calculation makes allowance for. " 
Your correspondent is in error in his calculation. The 
volume of steam at 16 Ibs. pressure is 1515 according to 
Roper's " Handbook," and 1573 in the American Engineer
ing, in lieu of 954. He has taken the terminal pressure 
about 2 Ibs. too low, as I judge from appearances, not having 
means at hand to measure it. 

Jackson, Mich. JESSE WARRINGTON . 
.. . . .  . 

Marbleized and Granite Ware. 

To the Editor of the ScientijW American : 
My attention having been called to certain statements in 

the newspapers concerning poisonous enameled ware, known 
as " marbleized " and " granite " iron ware, I desire to state 
in your columns that, in order to arrive at the facts in the 
matter, I have made several analyses of these wares, obtained 
directly from the manufacturers and from dealers and agents 
in the city, with the following results : 

Marbleized ware. -In No. 1 the enamel was found to be 
a silicate containing crude iron and a small quantity of lead. 
No. 2 was a similar vessel, obtained from another dealer ; 
but it contained, besides the silicates mentioned in No. 1, a 
little arsenic (about 0 '2 per cent). No. 3 contained considera
ble lead, but only a trace of arsenic. No. 4 was a small 
dipper 01' ladle, obtained directly from the manufacturers, 
contained neithet arsenic, lead, or other objectionable ingre
dient. In five different analyses of the granite ware I found 
no trace of arsenic or other soluble metals. Some pieces of 
it, however, contain a little antimony, which, although gen
erally considered an objectionable ingredient in such enamels, 
is not liable to produce any bad effect, under ordinary cir
cumstances, in this instance. I have also made several 
analyses of white enameled ware ; and in two cases out of 
three I have discovered traces of lead in them. 

It has frequently been 
'
said that lead, in some form or other, 

is becoming an apparently essential ingredient in our daily 
nourishment. If we take lead in our drinking water, lead 
in our earthenware and crockery, lead in our tinned goods 
and solder, lead in our non-poisonous ( ?) enameled ware, 
lead in our paints and the wrappings of our cured meats, 
and if we are to place any confidence in the adaptation-to-clr
cumstance theory, may we not expect to see, in the not far 
distant future, the average citizen take his food with an ex
quisite relish due to 8auce de plomb ! But at the present time 
many of us are not of the " fittest " in this respect, and we 
offer to our health officers a modest suggestion, that the 
plumbiferous and arsenical additions to our food be some
w hat restricted. 

It is, perhaps, in justice, due to the manufacturers of 
these marbleized and granite wares to say that the greater 
part of their goods-all, in fact, of the " granite " ware-now 
offered for sale in our markets are perfectly free from all 
deleterious substances, as is certified to by many of our best 
chemists-Professors Henry Morton, Drs. Wood, Hayes, 
Nichols, Silliman, Doremus, and others-and that the wares, 
as now manufactured, are as they should be. 

New York city. W. H. FULLER. 

PRACTICAL MECHANISM. 

BY JOSHUA ROSE. 

NEW SERIES-No. XXVI. 

PATTERN MAKING.-SWEEP WORK. 

The above title applies to a class of work, generally of 
large size, in which boards or sweeps fixed to a revolving 
spindle serve instead of patterns to form the moulds. This 
arrangement of course will only produce circular moulds ; 
patterns may, however, be used in conjunction with the 
sweeps, as we shall endeavor to illustrate further on. The 
spindle above named is a light vertical shaft revolving in a 
step below and a bearing overhead : when a part of a mould 
has been swept up, the spindle can be raised out 'Of the step 
sufficiently to enable the work to be removed and prepara
tions for the next piece substituted. 

Let it be required to produce a cast-.F"ig.I91. ing such as is shown in Fig. 191, a 
sort of pan or boiler, often used. 

I ! Fig. 194 is a sectional view of the 

i mould complete ;  it is formed of 
two parts, the lower being called 

\ the " seat," and the upper the 
" cope. " Figs. 192 aud 193 illustrate 
the method of forming each of those 
parts. The material used by the 
founder is called loam, a clayey, 
plastic composition, very soft. Af
ter a certain quantity of this mate
rial has been piled up, the sweep is 
revolved : it shears down the high 
places and indicates the holes or hol
lows. Into the latter more mate
rial is placed, and the sweep is passed 

round again, and so on until the jol:> is perfected. It will be 
noticed in Fig, 194 that the two parts of the mould are reo 

cated throughout by S S. The pattern maker's part is to 
form the sweeps, which he does in the following manner : 
On a piece of board of the proper thickness for a sweep. the 
size of which depends on the size of the work, he draws an 
outliue of the job, interior and exterior, from the center out
wards ; and beyond this he lays off his seat, as shown at Fig. 

193, the dotted lines representing the interior of the piece. 
He has then simply to cut away to the interior line, and also 
the step at S, and one board is finished, unless he knows the 
diameter of the spindle and the position of the holes in the 
carrying bracket attached thereto, in which case he is sup
posed to cut off, parallel with the center line, a portion equal 
to the radius of the spindle, as a recess for the hub of the 
bracket, B, and to bore the holes for the bolts. The board, 
Fig. 192, when reversed, should fit that in Fig. 193 at the 
lower part, and be of a shape to coincide with the dotted 
line. Its length must be enough to extend to the center, 
minu8 the radius of the spindle, as shown in Fig. 192. 

It will be seen by the lines showing the grain of the wood 
that the board in Fig. 192 is formed of two pieces, lapped at 
the corner to give strength : and to avoid too much cross 
grain, battens may be added when it is thought necessary. 
As I have alre!\dy remarked, in striking up cores with a hori
zontal spindle the working edge of the board should be 

beveled ; and it is hardly necessary to say that the same is 
applicable in this case. P p, Fig. 192, is a circular plate of 
cast iron, used to support the mould while soft ; it is not 
shown in Fig. 193. By the same method, only varying the 
outline of the sweeps, a large class of circular work may be 
produced, including vases, speed cones, etc. Sometimes it 
is necessary to cast brackets, pipes, or other projections 
upon the main piece ; to do this patterns must be made of 
those projections, and as many patterns as there are projec
tions. The height at which it is required to bed in these 
brackets, etc . ,  must be indicated to the moulder by a small 
V cut into the sweep ; this will produce, as the sweep re
volves, a line upon the mould. For the rest, unless simple 
directions can be given, the pattern maker usually visits the 
foundry, and assists in placing, or at least in verifying, the 
position of the pieces. When the mould is sufficiently hard, 
and before it is baked, these patterns are withdrawn. 

A good illustration of the manner in which pattern work 
may be used in conjunction with sweeps is furnished in the 
ordinary engine cylinder. Fig. 195 is a sectional elevation 
of a complete mould ; Fig. 196 is a horizontal section of the 
same, on the line A B, showing the outlet for the exhaust 
steam. This mould is composed of four parts that are swept 
or struck up, namely, S S the seat, A B the body, 0 0  the 
cope, and M the main core. The latter may be struck upon· 
a hgrizQntal arbor or formed ill Il box. In a.ddition to the 

parts above enumerated are the two steam port cores and the 
exhaust port core. all formed in core boxes. The procedure 
is as follows : With a board shown in Fig. 197, the seat, S S, 
is struck up : upon this when dried is placed a flange of 
wood. It is set centrally ; the seat is also carefully beveled 

and set by the spindle. A pattern of the slide face, with the 
parts in which the steam and exhaust passages occur, is set 
in position on this flange ; the top flange of wood is now 
added, and temporarily fixed to the slide face pattern, and 
shored up on the opposite side, so as to maintain it true and 

level. With the board, Fig. 198, is formed the body, A B ;  
the shape of the exterior of the mould is not important ; it 
is left rough, but some mark must be made so as to be able 
after removing it from the seat, to restore it to the position 
as before. When the body has dried sufficiently, the pattern 
flanges and slide face are withdrawn, the body being lifted 
from the seat for this purpose by means of bolts passing 
through it, and terminating in a cast annular plate at the 
bottom. The projecting flanges on the slide face are at
tached by wires or dovetails ; otherwise the piece would be 
locked in the mould. The side print for the exhaust port is 
attached also by a loose wire. Fig. 199 is a board for sweep · 
ing up the cope, 0 O. The whole of these boards are repre
sented as carried to the center of the spindle ; allowance must 
therefore be made for the spindle and bracket. For very 
large cylinders. wood flanges are not used, the sweeps being 
made to a shape to perform the whole of the work. 

.. � .  � .. 
Rye Cor Pastnre. 

A correspondent of the Elmira (N. Y. ) Farmers' Olub 
writes as follows : " Farmers who are in want of first-class 
pasture at least expense, for this season, should prepare a lot 
for the purpose and sow the same to winter rye ; and they 
will soon have a pasture for sheep, calves, poultry, in fact 
any kind of stock ; and for young lambs it cannot be ex
celled. Heavy stock will trample it into the ground, to some 
extent, if put on early in the season, but later they can be 
kept on it at a profit. Winter rye sown in the spring will not 
head out till the second year, but wm stool out so as to cover 
the ground, producing a luxuriant mass of feed that w ill 
pay every experimental trial. It can be cut for soiling pur
poses the second year for grown-up stock, or it can be raised 
for pasture, as stated before, or it can be allowed to attain its 
growth and mature a crop to harvest. It will also stand 
drouth very well, and enrich the land. From one and a half 
to two bushels per acre should be sown, according to the 
wealth of the land ."  

------------4 __ �b.���. __ -----------
THE EDSON RECORDING GAUGE.-A fully illustrated de

scription of this important invention was published in No. 
70 of the SOllll:t<TIFIO AKERIOAN SUI'I'LEME:t<T. 
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POMPEII. 

To alight from a railway train, to purchase a ticket 
of admission, to negotiate with a guide, and then, after 
walking a couple of hundred yards, to find oneself trans
ported back and brought face to face with the every-day 
life of eighteen centuries ago, is to experience a sensa
tion which no subsequent visiting of famous relics of 
the past can ever efface from the mind. An ancient ruin 
is but a heap of stone, whether in Mexico or in Egypt. 
The massive blocks of Stonehenge or those of the Ephe
sian Temple of Diana mean nothing to those who, from 
their knowledge and imagination, cannot call up men
tal pictures of the circumstances under which they were 
erected ; and it requires no small effort on the part of 
even those possessing the appreciative faculty to exer
cise it, when a locality hitherto surrounded with a 
halo of romance, sentiment, or historical interest, is for 
the first time viewed from the window of a nineteenth 
century railway train. Pompeii is perhaps the one ex
ception. Tourists who have wearily ascended Pisa's 
leaning tower and thought of nothing but the steepness 
of the stairs, or who have " done " the Acropolis at 
Athens at sunrise, with the idea of breakfast uppermost 
in their minds, find in the exhumed city an interest which 
leaves no room for such incongruous feelings. It is the 
interest which attaches to all things personal, the same 
interest which induced thousands at the Centennial to 
turn their backs on the magnificent Castellani collection 
of antiquities and linger in the New England kitchen. 

To reach Pompeii from Naples, a fifty minutes' jout
ney by the railroad which skirts the bay is necessitated. 
The line cuts through the great lava stream of 1794, 
over two thousand feet wide and forty feet thick, at the 
base of Vesuvius, and passes a number of little villages, 
inhabited (in tll.e fac() · of constant danger from earth
quake) on account of the great fertility of the soil. On 
reaching his destination, the visitor pays a small admis
sion fee, and enters at once into the streets of the an
cient city. 

Pompeii was partly destroyed by two earthquakes in 
the year 63 A.D. Its inhabitants were still engaged in re
building the injured portion, when, on August 24, 79, a great 
eruption of Vesuvius overwhelmed the city and the adjacent 
towns of Herculaneum and Stabire. So sudden was the out
break that the escape of the people was prevented. A dense 
cloud of black smoke burst forth from 
the crater, and settled thickly over the 
town, plunging it in complete darkness. 
A dense rain of thin light ashes fol
lowed, and then showers of hot stones, 
mingled with masses of lava giving off 
mephitic gases. Meanwhile great rivers 
of black lava poured irresistibly down 
the mountain sides, filling the streets 
and cutting off the exit of those who 
had taken refuge in cellars ; while oth
ers, who were attempting to leave the 
city by the gates, were blinded by the 
drifting ashes and overcome by the sul
phurous vapors. For three days this 
terrible infliction continued ; and then, 
when the smoke dispersed, where once 
was a beautiful town was but an arid 
mass of ashes, pumicestone, and hard
ened mud. 

Centuries went by. The rich vol
canic soil became covered with a pro
fusion of vegetation, and a new town 
sprung up over the buried city, only to 
be destroyed by earthquake four hun
dred years after the great eruption. 
Pompeii then existed only in tradition ; 
and this located the lost city several miles from the un
inhabited plain under which it was eventually discovered. 
In the middle of the last century. the finding of relics in the 
vicinity induced the government to undertake systematic 
excavations. An inscription was 
soon unearthed establishing the fact 
that the true Pompeii had undoubt
edly been found ; and since that 
time the work of uncovering the 
buildings has been slowly and care
fully carried on. 

Jtitutifit �tutr i tau. 

Fig. l.-<JLEARING A STREET 

close texture and now harder than stone. Generally, how
ever, the presence of the ashes has proved a positive advan
tage, because in opening a street for example, as shown in 
Fig. 1, they are easily dug out and removed ; while by paeking 
closely around perishable objects they have formed perfect 

Fig. 2.-SEARCHING FOR RELICS. 

moulds, retaining the form of the objects after the same have 
wholly decayed and disappeared. The work of removing the 
debris from a room is represented in Fig. 2. It is not frequently 
that articles are found at a height above four feet from the 
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floor, as  their weight naturally carries them downwards 
through the soft mass of ashes. The digging is there
fore rapidly prosecuted until the above uniform level 
is attained. Then shovels and picks are Jlut aside, and 
the ashes are taken out by handfuls, each workman 
carefully crumbling the material to powder before re
jecting it. As soon as the experienced eye of any work
er recognizes the indications of a mould being formed in 
the ashes, labor near that point is stopped, and tamping 
irons are cautiously inserted to make two or three vents 
in the cavity. Then liquid plaster is poured in ; and 
after being left sufficiently long to harden, the ashes are 
taken away and the cast removed. Fig. 9 is from a 
photograph of casts thus obtained. The bodies are 
those of two women, apparently poor people, as on the 
finger of one an iron ring was found. The elder one 
has the limbs drawn up as if in agony ; the other, a girl 
probably of fifteen years of age, is more composed. 
One of the hands is half open, as if holding something. 
The texture of the dress is exactly reproduced, even to 
the stitches of the seams. 

It is believed that of the inhabitauts of Pompeii 
thousands perished Many hand in hand groped their 
way through the streets, and so escaped to the open 
country. At the chief gate there stood a sentinel, who 
sternly kept his post through the thunders of that dread
ful dav. He died in harness. Planted in his sentry 
box, he covered his mouth with his tunic, and held on 
against the choking and sulphurous shower. But the 
ashes fell and fell, and finally filled the box, and buried 
the soldier alive, still grasping his weapon in one hand 
and veiling his mouth with the other. There, after ages 
of rest, he was found-a grisly skeleton clutching a 
rusty sword. 

Sad discoveries were made in the street leading to 
that gate. There were two skeletons locked in close 
embrace, the teeth perfect, indicating youth in its 
prime : skeletons of a young man and maid. They had 
fallen together in their flight, and death had wedded 
them. There was a mother with her three children hand 

in hand, who tried vainly to outrun death. Perhaps the 
mother singly might have done it, but she could not leave 
her children. Plenty of food for sad thought is furnished 
in remembering that six hundred skeletons have been al
ready exhumed !-many in such positions and circumstanceg 

as to suggest very touching cpisodes 
accompanying the final catastrophe. 
Of the family of Diomed, seventeen 
persons were stifled in a wine cellar 
well stocked with amphorre of wine, 
some of which bore the date of the vin
tage. The fugitives in their agony of 
fear stood all huddled in a corner. 
One swooning girl fell forwards on to 
the bed of ashes that had drifted in. 
She left the impress of her bosom in 
the drift like a seal in softened wax. 

An interesting little circumstance is 
connected with one of these houses. 
The skeleton of a dove was found in a 
niche overlooking the garden. Like 
the sentinel, she had kept to her post, 
sat on her nest through all the storm, 
and from beneath her was taken the 
egg she would not leave. 

The shops and taverns which have 
been exhumed are very interesting . as 
illustrating the domestic life of the 
people. Fig. 5 represents the interior 
of a baker's shop. Eighteen hundred 
years ago, the baker, having placed his 
loaves in the oven, had closed the irOL 

door, when he had to fly for his life. A few years since the 
batch was drawn. The loaves are jet black, and of stony 
hardness ; but the marks of the baker's fingers show plainly 
on them. In an eating house were found raisins, olives, 

onions, figs, fish cooked in oil, and 
other articles of food, some retain
ing their natural appearance and all 
plainly recognizable. It is a curious 
fact that a precisely similar mode of 
cookery prevails in the modern 
Italian villages to that indicated by 
the utensils and prepared food found 
in Pompeii ; and in some instances 
vessels have been found which 
might at the present day be put to 
their original use, as they differ lit
tle from those now employed. In 
one eating house,. for instance, is a 
dresser of brickwork in which are 
large metal and earthenware vessels 
for soup, with furnaces to keep it 
warm and ladleD to distribute it, pre
cisely as are used in modern res
taurants. Amphorre of wine are 

marked with the year of the vin
tage, the characteristic quality, and 
the name of the wine merchant from 
whom they were purchased. Tav
erns are indicated by checkers on 

A fine series of engravings, from 
" Italian Pictures Drawn with Pen 
and Pencil," presented herewith, 
give an excellent idea both of the 
appearance of the excavation and 
the manner of conducting the work. 
Fortunately the material which 
chiefly covered the city was not 
lava, which would have set like 
stone after probably burning paint
ings and melting objects in metal, 
but a fine light ash, which insinu
ated itself into the minutest crev
ices, and even through porous earth
enware. The writer assisted in open
ing a large wine jar still bearing the 
seals placed over its mouth at the 
ttme of filling. The white ashes 
had replaced the wine, and had 
made their way through pottery of Fig. a . -THE GATE OF HERCULANEUM AND STREET OF TOMBS. 

the doorpost, or by a sign painted 
on the wall. The streets are paved 
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with solid blocks of stone worn in deep ruts by chariot 
wheels ; and at one drinking fountain, where slaves stooped 
and drank from the flowing spout, on the edge of the trough 
is a spot worn smooth by the pressure of the many hands 
that rested against it. 

The dwellings for the most part are small and low, few 
exceeding two stories. They have little ornamentation ex
ternally, and are well adapted to a peo-
ple accustomed to pass most of the day 
in the open air. The upper stories, be
ing of wood, with flat roofs, were 
speedily consumed ; but as those por
tions of the house were generally used 
as storerooms or apartments for ser
vants, their loss is of little Gonsequence. 
The ground apartments have escaped 
serious injury ; and on their walls some 
of the frescoes appear as brilliant as 
if recently painted. Figs. 6, 7, and 8 
afford an excellent idea of the various 
objects found in the dwellings, as well 
as of their remarkable state of preser
vation. Fig. 6 shows a collection of 
cooking utensils. It is hardly neces
sary to call attention to the colander, 
the frying pan, and the forks and 
spoons, as being the same as those now 
used. Gold ornaments, copied from 
the designs shown in Fig. 7, are now 
quite common ; and many of the ter
ra cotta lamps depicted in Fig. 8 have 
served as suggestions for the patterns 
of modern gas fixtures. 

The walls of the city, which have 
been traced thnl'll.ghout their full ex-
tent, indicate that an irregular oval 

J titntifit �mtritan. 
man keeps up a perpetual tapping o n  a tom·tom drum, 
while he keeps up an animated conversation with Emman 
and Gheesa. Seyed Emman is dressed in the Hindoo fashion ; 
he wears a resplendent turban, a very handsome silver waist
band, and massive silver anklets ornamented with bells ; his 
assistants are also well dressed, their copper· colored skins 
contrasting well with the ornaments they wear. To heighten 

Fig. 4.-TEPIDARIUM OF PUBLIC BATH. 

area of about two miles in circumference was occupied. It the effect, Mr. Gheesa had painted his forehead and arms 
has generally been supposed that the population was from in yellow ocher. Seyed Emman comes out on to the plat-
20,000 to 50,000 , but according to Signor Fiorelli, the gen- form carrying his snakes suspended to a bamboo over his 
eral superintendent of the excavations, Pompeii had not shoulder ; the snakes are carried in baskets beautifully made 
more than 12,000 inhabitants at the time of the eruption. of bamboo. He places the baskets on the earth, and dances 
Eight gates have been discovered, and the roads outside of round them frog fashion, all the time playing a curious In
them were lined on eooh side with tombs of considerable dian instrument that look likes a cocoanut with a penny 
size and architectural pretension. The Street of Tombs, be- whistle attached ;  this is called a surringhee. It appears that 
fore the gate of Herculaneum, Fig. 3, 
was probably the principal burial place 
of the city ; and the sepulchral monu
ments adorning it give evidence of the 
refined taste and great wealth of prom
inent Pompeiians. The streets, which 
for the most part run in regular lines, 
are with some exceptions barely wide 
enough to admit a single vehicle. The 
widest does not exceed 30 feet in 
breadth, and few exceed 22 feet. Five 
of the main streets have been partially 
(')r whclly traced ; and with these a 
regular system of minor streets appear 
to have been connected. These thor
oughfares, with a single exception, ter
minate in or traverse the western quar
ter of the city, which is the only part 
yet completely explored. The public 
buildings were profusely decorated 
structures, and included temples of Ju
piter, Mercury, and Venus, besides two 
theaters. The thermlJJ or public baths 
-a room in one of which is represented 
in Fig. 4-were elegantly adorned. 

The most important paintings and 
objects of art discovered by excava-
tion have been deposited in the N ation-
al Museum at Naples. Until recently the excavations have 
proceeded slowly ; but at present the Italian Government is 
liberally assisting the work. The space now laid bare meas
ures about 670,000 square feet, or one third the whole area 
occupied by the city. Signor Fiorelli calculates that, mak
ing the excavations on an average 25 feet deep, and employ
ing 81 laborers daily, the whole city will 
be unearthed in 1947. 

••• 
Hlndoo Snake CharDJ.ers. 

Frank Buckland, the naturalist and 
writer, informs the readers of Land and 
Water that at the Westminster Aquarium, 
London, a company of three or four snake 
charmers have recently arrived from India. 
He states that not for twenty years have 
these curious people, with their wonderful 
tricks, appeared a� exhibitors in London. 

Fig. 5.-BAKER'S OVEN, BREAD, AND FLOUR MILLS. 

nothing can be done without formal incantations-frog dan· 
cings, and a great deal of talking and shouting. After Seyed 
Emman has sufficiently charmed the snakes in the baskets, 
he lifts off the covers of three of them, and dexterously 
twitches the living contents on to the platform. The first 
basket contained two specimens of amphisbena, or, as they 

are sometimes called, double·headed snakes ; the next, a large 
lacertine ; the others, cobras. While four of the snakes are 
crawling about the platform, the charmer pays especial at
tention to one of the cobras. The instant the lid of the basket 
is off, up rises the cobra as if impelled by a spring. This 
cobra is a large snake and prettily marked ; he has especially 
brilliant eyes. It is very beautiful to see the wonderful way 

in which he expands his hood. This 
is beautifully marked at the back, the 
resemblance of a pair of spectacles. 
There are also patches under the throat. 
For a minute or two the cobra holds 
himself quite erect ; the man sets down 
on his heels immediately in front of the 
cobra, and pipes at him furiously with 
his musical instrument. This seems to 
excite the anger of Mr. Cobra, who 
makes two or three very nasty spiteful 
lunges at him. The charmer then 
dances round the snake, which still re
mains in his basket-the Ehape of a 
common strawberry basket. The brute, 
following the man, with his expanded 
hood and threatening head, made sev
eral strikes at his naked legs, but he 
was never quick enough to hit him. 

" I  observed what I did not know 
before, that a person with a quick eye 
can tell when a cobra is going to strike. 
A cobra never strikes while his head is 
on the ground. Next, when his head 
is erect, he must draw back a little be
fore he can make a dart. 

" The anatomy of the cobra should 
be known to all our readers. When he 
is quiet and undisturbed, his hood docs 

not appear at all. This hood is formed by a loose skin im· 
mediately below the animal's head. It is erected by a beau
tiful mechanism formed by the ribs, which are so fitted to 
the vertebral that they can be spread out at right angles, and 
so erect the hood. Hence the name cobra di capello, of the 
hood. The cobra that was made to dance, so far as I could 
see, was the naja trip1tdians, or ' naga. ' 

" Sir Joseph Fayrer, M.D. , in his remarkable work, ' Tha-

of all their fangs. ' 

natophidia, or Death Snakes of British 
India, ' writes : ' Cobras are most dead
ly ; they all have the hood, and they 
never attack without distending it ; 
they raise the anterior third of the body 
from the ground, slide along slowly on 
the posterior two thirds, and with the 
hood dilated, remain on the alert, dart
ing the head forward to attack when 
anything hostile approaches. The cobra 
is a nocturnal snake ; it feeds on birds' 
eggs, fish, frogs, and insects. They 
are not unfrequently found in roofs of 
huts, holes, and old masonry, etc. The 
cobra is most deadly, and its poison 
quickly fatal : paralysis of the nerve 
centers takes place, and death occurs 
with great rapidity, sometimes in a few 
minutes, especially when the fangs 
have penetrated a vein and inoculated 
the poison instantly in the venous cir
culation. The number of deaths caused 
yearly in India by these snakes is per
fectly appalling. The cobras are the 
favorites of the snake catchers, and it is 
astonishing with what ease and freedom 
the reptiles are seized and handled 
by these men, even while in possession 

" The cobra has several (some five or six) poison fangs on 
each side at the edge of the roof of the mouth. These fangs 
are perforated, the hole being just large enough to admit the 
bristle of a hairbrush. In connection with the upper end of 
the tooth, there is a duct communicating with a poison 

" The performance takes place in the 
northwest corner of the Aquarium. Con
venient seats have been arranged so that 
every one can have a good opportunity of 
seeing what is going on. In order that there 
shall be no suspicion of trapdoors, etc. , 
the platform on which the performance 
takes place is composed of solid earth. 
The performers are three in number : the 
principal actor is Seyed Emman, his assist
tant is called Gheesa. There is also pres
ent a very intelligent-looking slim boy 
named Moen Deer. This young gentle- Fig. 6.-POMPEIIAN COOKING UTENSILS IN THE MUSEUM AT NAPLES. 

gland the size of a large nut. The cobra 
may be said rather to strike than to bite. 
It does not lay hold, as does a dog, but it 
gives a quick and almost instantaneous 
stab with its teeth ; the poison runs down 
-the word is rather injected-into the 
wound made by the tooth. I myself have 
had very unpleasant experience of cobra 
poison. I was dissecting a rat which had 
just been struck by a cobra. In skinning 
it, a minute drop of the poison got under 
the nail, and the symptoms were very un
pleasant. I have examined the cobra poison 
under the microscope ; it is colorless, slight
ly viscid, something like clarified honey. 
On two occasions I have watched the poison 
form itself into crystals when under the 
microscope. This had been seen and de· 
scribed a hundred years ago by Dr. Mead. 
Microscopists of the present day say that 
this crystallization is simply drying. l am 
of different opinion. I believe that these 
crystals are sui genel'is. The subject is 
well worthy of further investigation , 
though the operation of procuring the 
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poison is somewhat dangerous ; poison may, however, be 
procured from the fangs of living or recently killed vipers. 

" The next trick performed by Seyed Emman is the con
version of the dried skin of a little animal into a living 
beast, which beast turns out to be a mongoose, and a fierce 
little animal is this mongoose. A dried skin of a cobra is 
next placed on the ground, the charmer dances round it and 
pipes on his cocoanut a stirring strain which reminds me 
very much of Highland bagpipes. He rolls this skin up and 
places it in a covered basket, from which basket in due timc 
he produces a second living cobra, rather larger than the first. 
This cobra seems a very spiteful gentleman ; he made dis
tinctly two or three fierce lunges at the charmer, and I could 
distinctly see his mouth wide open when he made his strike. 
This experiment of converting a dried cobra skin into a liv
ing cobra is, I should fancy, a repetition of the trick we read 
of in Exodus : ' Then Pharaoh called the wise men and the 
sorcerers. Now the magicians of Egypt they also did in like 
manner with their enchantments, for they cast down every 
man his rod, and they became serpents. ' The next trick is 
making a shrub grow into a small tree under a basket. A 
seed is placed in the ground. The first time the basket is 
lifted off the seed haa grown into a small plant. At each 
taking off of the basket the plant is discovered to be larger 
and larger. The trick is very cleverly done, as the man is 
sitting in the middle of the stage, which is, as I said before, 
formed of earth. Other very ingenious tricks follow, and the 
performance is terminated by the celebrated basket trick. 
The boy, Moen Deen, is tied hands and feet, and then com
pletely inclosed in a large cabbage net. The young rascal, 
grinning all over with apparent delight, is then dropped, like 
a pudding into a pot, into a very small basket, which seems 
hardly big enough to hold a brace of hares ; the lid is then put 
down. Incantations are performed while the cloth is thrown 
over the basket..r a sharp sword is then thrust through thc 
basket in all directions. When the cloth is removed the boy 
is found released from the net, and jumps out of the basket 
unhurt. On another occasion, when I was present, the boy 
disappeared from the basket, and suddenly reappeared on 
the platform, whence or how I really cannot 
understand. 

" Altogether this is a very interesting per
formance, and brings before our eyes scenes 
which most of us have heard, but few have 
had an opportunity of seeing. After the per
formance was over, I interviewed the charm
ers ; thcy told me they were obliged to take 
very good care of their cobras as the weather 
was so cold. Dr. Lynn has telegraphed to 
India for more cobras, and some twenty or 
thirty more of these venomous brutes are 
shortly expected. It will then be an interest
ing sight to see Seyed Emman handle these 
newly caught spccimen8. " 

... . .... 

Photographic Bibliography. 

Photography during its brief career has 
already had numerous applIcations-some ex
ceedingly useful, but others less so. As a 
means of supplying facsimile copies of valu
able documents it is unrivalled ; and reprints, 
in facsimile, of original editions of the works 
of Shakespeare, Holbein, and other authors 
of past times, as well as copies of certain man-
uscripts of Burns and other modern authors, 
are now easily accessible. The forthcoming 
advent of the four hundredth anniversary of the introduc
tion of printing into England has afforded certain writers an 
occasion for instituting comparisons between the wonderful 
extent of the circulation of the Bible compared with thc 
sacred writings connected with other rehgious faiths. It 
11:18 been stated that there exists a law of the Mohammedan 
religion prohibiting utilizing printing types in the repro
duction and multiplication of copies 
of the Koran. The precise n:1ture of 
the existing objection to the use of 
types in connection with the reproduc
tion of the Koran we cannot at present 
ascertain, :1lthough we have made in
quiries from those who are believed to 
be in a position to know. Hence up to 
the present period all copies of the Ko
ran made use of by the adherents of 
the Mussulman faith have been labo
riously produced by writing with pen 
and ink. That this has arisen from a 
desire to keep their " book of the law " 
free from error is without doubt, al
though, reasoning from strict analogy, 
this seems to bc the very best means of 
introducing error. 

It is pleasing to find that the high 
religious authorities of the Mohamme
dan faith have at length decided that 
although the typographic art, pure and 
simple, may not be applied to the re
production of the Koran, the art of 
photography may be invoked to provide 
the means of disseminating their sacred 
writings. It is believed that if a copy of the Koran recog· 
nized as perfectly accurate be placed in the light, and 
another copy of its pages be obtained by photo-mechanical 
means, there will obviously be no challce qi IlrrOfli occurrins 

1titutifit jtuttitau. 
in such reproduction. By means of photolithography and 
phototypography-the latter of which is suitable for work
ing at a modern printing maching-it is not too much to say 
that in a brief period copies of the Koran in the original 
Turkish language may be as easily procurable in the towns 
and villages of Oriental countries as they now are in London, 

Fig. 7.-POMPEITAN JEWELRY. 
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such " marks " have been intentionally made or varied with 
the view of supporting special dogmas. By the production 
of one good photographic copy all such differences would 
cease to exist. 

As public attention will inevitably, by the new and liberal 
policy of the Mohammedan religious functionaries, be di
rected to the reproduction of other works by similar agencies, 
we anticipate a rapid demand for facsimile reprints of rare 
works. For the most part, such reprints have hitherto been 
made by the aid of photolithography ; and with such a work 
as Holbein's " Dance of Death " on our shelves before us, 
it would be unjust to say that this process is not equal to the 
task of facsimile reproduction. Still it is in phototypo
graphy that the art of reproducing scarce works will find its 
chief outcome, speed and quality being alike the concomi
tants of this method of printing.-British Journal of Pho
tography. 

New Drawing Scale. 

An instrument for reducing or enlarging drawings, called 
a planigraph, has been invented by M. Marmet, of Versailles. 
It consists of a rule carrying two scales which have different 
graduations, and are placed end to end in opposite directions. 
At the common origin of the scales is a needle about which 
the rule can freely turn. Reading on one side, the vector 
radii of the different points of a given figure, and marking 
on the other side the points designated by the same numbers, 
you obtain a figure reduced or enlarged in the proportion 
resulting from comparison of the scales. These scales are 
fixed to the rule by screws. There are five for each side, 
among which choice is made according to the reduction re
quired. 

... � . . .. 

The Opening oC the Permanent Exposition. 

where the English translation may be obtained at any book- The Permanent International Exposition in the Main 
stall at a shilling per copy. Centennial Building, Philadelphia, was formally opened on 

Of still greater interest would it be if the Russian Govern- May 10. Speeches were made by the Hon. John Welsh, 
ment allowed a photographic reproduction to be made of [' President of the Centennial Board of Finance, Hon. A. T. 
what is recognized as the oldest copy extant of the New Goshorn, late Director-General, and Mr. Clement M. Biddle, 

of the Permanent Exhibition Company. The 
music rendered by a large chorus and or
chestra, was nearly the same as at the Cen
tennial opening. President Hayes declared 
the show open for the season, but forgot to 
touch the button which signalled to start the 
machinery, as it was intended he should do. 
The crowd was large and not very orderly ; 
but the ceremonies passed off reasonably 
well. At present the condition of the ex
hibits is as usual-by which we mean incom
plete, as is invariably the case in every fair of 
this description on the opening day. There 
is every indication, however, that the display 
will be a creditable one ; and the new arrange
ment of the huge building affords excellent 
facilities for comparison and study of ex
hibits. When the Exposition is reduced to 
good running order, we shall lay before our 
readers whatever there is therein of novelty 
and interest. 

.. . ... 

The Fall oC the New York Post Omee 

RooC. 

The verdict of the coroner'l!! jury, after ex-
Fig. S.-BRONZE AND TERRA COTTA LAMPS. amination into the causes which recently led 

to the fall of a portion of the roof of the new 
Testament, to be found in the Imperial Library, at 8t. Post Office building in this city, shows that, on the removal 
Petersburg, where it is only to be consulted under the of a wall in the fourth story, the remainder of the same wall 
strict surveillance of an armed guard. If this valuable work on the story above was left standing, but was supported by 
were reproduced with the degree of accuracy appertaining two light 15 inch iron beams, which were not deemed com
to photography alone, how many disputed minor points of petent to sustain the load. Accordingly this superincum
doctrine might not cease to exist ! It is well known among bent wall was removed, and an iron truss substituted for it, 
bibliographers who are students of the New Testament in the in order to uphold the roof. This truss, with the iron roof 

Fig. 9.-CASTS OF HUMAN BODIES FOUND AT POMPEII. 

original Greek that, by the introduction in the copies of ap
parently trifling marks of no larger dimensions than a comma, 
the whole sense of a passage may be inverted or, at least, 
Iileriously mollified, and it ha@ frequently been lulillited that 

beams, not being strong enough to 
stand the stress, the fabric, under its 
load of concrete, fell. Ex-Supervismg 
Architect Mullett is charged with fault 
in the matter ; but that gentleman ap
peals from the verdict, which he says 
emanates from professional rivals, and 
asks that an examination bc conducted 
by the Chief of Engineers, U. S.A. 

Pltnry, an Anstrallan Rival to 

Coca. 

Baron Von Miiller, of Melbourne, has 
at length determined the botanical 
source of the " pitury, " a stimulant 
long know:n to be in use by the abori
gines of Central Australia, and said to 
be of marvellous power. After some 
years of efforts to obtain a specimen, he 
has with certainty determined them to 
belong to Duboisia Hopwoodii, a bush 
referred to the order solanace(JJ. In the 
Australian Medical Journal, Baron von 
Miiller states that the native.] chew the 
leaves to invigorate them during their 
long foot journeys through the deserts, 

just as coca leaves are used in South America. It is carried 
about by them in little bags. It is also employed to ex
cite courage in warfare. We shall probably soon hear con
cerning its therapeutic qualities. 
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The AchieveJllents o C  Science. 

Dr. Oliver Holmes, the poet, author, scientist, inventor of 
the popular stereoscope instrument, recently delivered an 
address before the Boston Microscopical Society. It was 
mainly an illustration of the progress of microscopy-in the 
construction of the instruments and in the discoveries by 
their aid. " To those of my generation," he began, " this 
modern world which most of you take as a matter of course, 
it being the only condition of things of which you have had 
experience, is a perpetual source of wonder-a standing mira
cle. Science and art have in our time so changed the as
pect of every-day life that one of a certain age might well 
believe himself on another planet or in another stage of ex
istence. The wand of Prometheus is in our matchboxes ;  the 
rock of Horeb gushes forth in our dressing rooms ; the car
pet of Arabian story is spread in our Pullman car ; our words 
flash from continent to continent ; our very accents are trans
mitted from city to city ; the elements of forming worlds are 
analyzed in our laboratories ; and, most wonderful and sig
nificant of all, the despotic reign of tradition received its 
deathblow when the angel of anmsthesia lifted from woman
hood the worst terrors of the primal malediction. "  

" � ' I . 
Mind and Health. 

The &ience oj Health says on this subject : " The mental 
condition has more mfluence upon the bodily health than is 
generally supposed. It is no doubt true that ailments of the 
body cause a depressing and morbid condition of the mind ; 
but it is no less true that sorrowful and disagreeable emotions 
produce disease in persons who, uninfluenced by them, 
would be in sound health-or, if disease is not produced, 
the functions are disordered. Not even physicians always 
consider the importance of this fact. Agreeable emotions 
set in motion nervous currents, which stimulate blood, brain, 
and every part of_Jhe system into healthful activity ; while 
grief, disappointment of feeling, and brooding over present 
sorrows or past mistakes, depress all the vital forces. To be 
physically well one must, in general, be happy. The reverse 
is not always true ; one may be happy .and cheerful, and yet 
be a constant sufferer in body. " 

.. , . ,  .. 
Curious Electrtcal ExpcrtJllcnt. 

If an ebonite electrophorus be whipped with a fox tail, it 
is negatively excited, and the condenser gives positive 
sparks. If, again, the electrophorus be rubbed with leather 
on which is some mosaic gold, the ebonite disk is positively 
excited, and the condenser gives negative sparks. It is 
stated by M. Schlosser, however (Poggendorjf's Annalen), 
that if the same ebonite disk be excited on one side with the 
fox tail, on the other with mosaic gold on leather, one may 
at any moment obtain from the same disk positive or nega
tive electricity, according as the one or the ot.her surface of 
the electrophorus is used as the source. The most impor
tant point in this double excitation is the very much greater 
length of spark, as is readily observed by the eye. On the 
other hand, considerably shorter sparks are obtained from 
the same electrophorus when both sides are similarly excited, 
for example, whipped with the fox tail. 

.. , . ,  .. 
NEW YORK ACADEMY OF SCIENCES. 

A regular meeting of the Academy was held in its rooms, 
at 64 Madison Avenue, on Monday evening, May 1, 1877, 
Dr. J. S. Newberry, President, in the chair. The audience, 
drawn together by the announcement of an exceedingly 
important paper on a new and interesting subject by one of 
our leading chemists, was unusually large and intelligent, and 
included several ladies. 

After the transaction of some routine business, Dr. H. 
Carrington Bolton read a paper on the 

ACTION OF ORGANIC ACIDS ON MINERALS. 

The speaker at first described the use of organic acids in 
quantitative analysis to prevent the precipitation of certain 
metals, and the use of tartaric acid in Fehling's sugar test, 
and to dissolve antimony, etc. The use of organic acids for 
decomposing minerals is, however, a novel one. While on a 
mineralogical tour in North Carolina, he had frequently felt 
thc inconvenience and danger of carrying a bottle of mineral 
acid for recognizing the carbonates ; and he determined, on his 
return, to try to substitute for it some crystalline organic acid 
To his surprise, the results were very satisfactory ; and he ex
tended his investigations to a dozen different carbonates, 
eighteen sulphides,. twelve oxides, twenty-four silicates, and 
several miscellaneous minerals, in all 120 specimens, embra
cing 90 different species. The action of citric, tartaric, oxalic, 
malic, pyrogallic, benzoic, and other acids was studied. The 
following are a few of the points noticed : Organic acids act 
more slowly than mineral acids, and frequently some time 
elapses before effervescence begins. Citric acid acts most 
rapidly and satisfactorily ; next to this is tartaric acid ; ox
alic acid acts in a 'similar manner, but more frequently forms 
insoluble compounds, which are sometimes characteristic of 
the mineral. Acetic acid does not have any effect on the 
carbonates ;  and when heated to boiling, the acid distils off, 
whereas the other acids are concentrated by boiling. Glacial 
acetic acid does not act unless somewhat diluted. Formic 
acid is more active than acetic. Propylic acid decomposes 
several carbonates ; pyrogallic acid decomposes calcite. A 
few experiments were made with metals. Citric and tartaric 
acids dissolve iron ; and citric acid, with zinc, can be em
ployed to generate arsenurietted hydrogen. 

When sulphides are subjected to the action of citric acid, 
sulphuretted hydrogen (H2S) is evolved ; carbonates yield 
carbonic acid, CO •. 

Jtitufifi t !mtt i tau . .  
In the case of minerals not attacked by an organic acid

' 
complete list of newspapers and periodicals published in the United States 

alone, the experiment was tried of mixing citric acid with and British Provinces, with the frequency and days of issue, the politics 
and other distinctive features, and in most cases a statement of the amount 

saltpeter (KNO.), whereby nitric acid is generated on boil- of circulation. For advertisers desiring to reach certain sections of the 

ing. Chlorate of potassium was also mixed with the citric country, there is a carefully prepared list of periodicals arranged by coun-

'd . 1 . ties . Catalogues of daily, weekly, religiOUS, and agricultural papers are 
aCl , but WIth ess satIsfactory results. I appended. To this Is added much valuable information as to the peculiar 

When silicates are boiled in a solution of citric acid, silicic I advantages �hich each perlod
.ical offers to the sub

.scriber or advertiser. 

acid (Si 0.) either pulverulent or gelatinous separates. Th� volume IS hands?mely prmted and bound, and IS embellished by por-
e . ' • •  • •  • ' . traIts on steel of leadIng journalIsts. It is sent to any address for one dollar. 

By mIxmg CItrIC aCId WIth flUOrIde of ammoma (NH.F) Messrs . S. M. Pettengill &; Co . have been our neighbors for several years, 
hydrofluoric acid is evolved, which is able to attack most of occupying offices in the same building with the ScrE"TIFIC AMERICAN .  

h '1' h '  d d 
. 

1 d' 1 
We can speak well of their integrity and good ability in conducting their t e SI Icates not ot erwIse ecompose , mc u mg a 1 the business with both advertisers and publishers . 

constituents of our common rocks. The following table 
shows at a glance the Inventions Patentcd In England by AJllerlcans. 

MINERALS DECOMPOSED BY CITRIC ACID ALONE AND WITH 
REAGENTS. 

The mineral tested is to be in a fine powder. 

In the cold. 

� R n 
Without evolution of With liberation of With liberation of 

gas. CO •.  H.S. 

Brucite. Calcite. Stibnite. 
Anglesite. Dolomite. * Galenite. :vrromorphite. * Ankerite. * Sphalerite. 

ivianite. Gurhofite. Pyrrhotite. 
Rhodochrosite. * 
Smithsonite. * 
Witherite. 
Strontianite. 
Barytocalcite. 
Cerussite. 
Malachite. 
Azurite.* 

On boiling. 

D. E. F. 
Without evolution of With liberation of With liberation of 

gas. CO •. H.S. 

Zincite. Magnesite. Bornite. 
Gypsum. * Siderite. Bournonite. * 
Apatite. * Pyrolusite. t And those in C. 
Cuprite. Wad· t 
Limonite. * Hausmannite. t 

And those in A. Manganite. t 
Psilomelane. t 

And those in B. 

G. H. 
With formatiou of a With separation of 

jelly (SiO.).  
Willemite. 
Datolite. 
Pectolite. 
Calamine. 
Natrolite. 

I. 
Decomposed by 

boiling with citric 
acid + KNO,. 

Argentite. 
Chalcocite. 
Pyrite. 
Marcasite. 
Niccolite. 
Smaltite. 
Chalcopyrite. 
Ullmannite. 
Arsenopyrite . 
Tetrahodrite. 
Uraninite. 

And those in F. 
and C. 

SiO •. 
Wollastonite. 
Chrysolite. 
Chondrodite. * 
Chrysocolla. 
Prehnite. * 
Apophyllite. * 
Rhodonite. 

K. 
Decomposed by 

heating with citric 
acid + NH.Fl. 

Olivine. 
Wernerite. 
Orthoclase. 
Albite. 
Labradorite. 
Augite. 
Diopside. 
Hornblende. 
Kyanite. 
Talc. * 
Spodumene. * 
Almandite. 
Epidote. 

And those in G. 
and H. 

Analcite. 
Chabazite. 
Stilbite. 
Serpentine. 
Chrysotile. * 
Retinalite. 
Deweylite. 

L. 
Minerals not decom
posed by the above 

reagents. 
Molybdenite. 
Cinnabar. 
Magnetite. 
Hematite. 
Chromite. 
Franklinite. 
Cryolite. 
Fluorite. 
Samarskite. 
Muscovite. 
Biotite. 
Ripidolite. 
Tourmaline. 

The gases evolved are examined with acetate of lead test 
paper ; the solutions with appropriate reagents. 

The next chemical meeting of the Academy is to be held 
on May 14, 1877. 

NEW :BOOKS AND l'U:BLICATIONS. 

From April 10 to April 23, 1877, inclusive. 
BREECH-LOADING GUN .-B . Fasoldt et al . ,  Albany, N. Y .  
CARTRIDGE SHELL.-C. D .  Leet e t  al., Springlleld, Mass. 
CIGAR LIGHTER, ETC .-R. R.  Moffatt, Brooklyn, N. Y. 
CIGAR LIGHTER, ETC .-G. Selden, Erie, Pa. 
COAL OIL STOVE.-J. A. Frey, New York city. 
FIRE EXTINGUISHER.-H. S. Maxim, New York city. 
FLUTI"G MACHINE, ETC .-C. M. Meserole, New York city. 
FRUIT JAR.-A. Dickey, Middletown, Ohio. 
HORSE CAR POLE, ETC.-S . A .  Otis, Boston, Mass . 

LIGHTING GAS, ETC.-E. Lindsley. Cleveland, Ohio . 
PRINTING PRESS .-W . M. Ulark et aI . ,  Philadelphia, Pa .  
LOOM .-J. V .  D .  Reed, New York city. 
METALLIC PACKIN G . -W. H. Floyd, Boston, Mass. 
PULLEY, ETc.-G. G.  Lobdell et al. , Wilmington, Del . 
PU�IPING ENGINE.-G. ] \  Hlake, Boston, Mass .  
PUTTI�G UP POWDERS, ETC.-C. R. Doane, Brooklyn, N.  Y .  
REFRIGERATOR, ETC .-J. C .  Mack, Brooklyn, N. Y . 
REFRIGERATOR CAR . - W .  H. Klapp et al., New York city. 
ROCK DRILL.-W . W. Dunn (of San FranCiSCO, Cal . ), London, England. 
SHEET METAL .-C. D. Leet et a! . .  Springlleld, Mass. 
SUGAR MACHINERY .-F. O. Matthiessen et al., IrVington, N. Y. 
WINDING THREAD .-A . C. Carey, Malden, Mass . 

�tttut �mtritaU aud Jlortign �attut�. 
� �-. � . � 

Notice to Patentees. 

Inventors who are d"sirous of disposing of their patents would find it 
greatly to their advantage to have thcm illnstrated in thc SCIENTIFIC AMEH
WAN. We are prepared to get up first-class WOOD ENGRAVINGS of inven
tions of merit, and publish them in the SCIENTIFIC AMERICAN on very 
reasonable terms. 

We shall be plcased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cnts become the property of the per.on ordering them, and will be found 
of value for circulars and for publication III other papers. 

NEW MISCELLANEOUS INVENTIONS. 

IMPROVED Dm FOR CUTTING LEATHER. 

Albert Warren, Jefferson, O.-This die, which is made of steel, of the 
shape or'the article to be cut, and a little smaller at its cutting end than at 
the other, so that the pieces cut may pass through it freely, is fitted into a 
hole in a block of wood, so that its rear edge may be fiush with the lower 
surface of the said block. A block of wood having a hole formed through 
it of the same shape as the cutter serves as a base support for the die. In 
using the device, it is laid upon a table or counter, over a hole iu said table 
or counter, for the pieces to drop through. The material to be cut is then 
laid upon the edge of the die and is struck with a wooden mallet. With 
this construction the whole force of the blow is expended in making the 
cut, as the die does not have to be moved by the force of the blow. 

IMPROVED HARNESS PAD. 

Miron V. Longsworth, Delphos, O.-The object of this invention is to 
improve the construction of the harness pad for which letters patent were 
granted to same inventor July 18, 1876, so as to make it stronger ared more 
durable, and less liable to get out of order. The device consiEts in the 
crossbars upon the upper ends of the fianged pad plates to receive and hold 
the saddle strap. 

IMPROVED ICE AX. 

William H. Coleman, Salisbury Mms, N. Y.-This tool combin9s in a 
single instrument an ax for cutting ice, a pike for pushing it from place to 
place, and a hook for drawing it from the water. 

IMPROVED CRAYON FOR MARKING ON GLASS. 

Bernard J. Clarke, New York city.-This crayon is adapted for marking 
on porcelain, glass, or other smooth surface ;  and it consists in a compo
sition formed by mixing a pigment wi th melted beeswax, suet, and oil of 
cedar. The marks made may be readily erased by rubbing. 

IMPROVED PHOTOGRAPHIC BURNISHER. 

DRAUGHTSMAN'S ALPHABETS. Price $2. 00. New York James H. Ferguson, Leavenworth, Kan.-This consists in the combina-

city : A. J. Bicknell & Co . •  27 Warren street. �ion of a bedplate, to whic? a burnisher is attached, a f�ed roll, and an 
.
ad-

An excellent collection of alphabets suitable for titles, etc . ,  to drawings Justabl
.
e fran�e f�r supportI�g the feed roll over the ?u,;usher. The obJe?t 

and maps. Many of the old styles of letters given are rarelv found in of the mventlOn IS to provide apparatus for bnrmshmg photographs, m 
books of this description. a 'ld In their quaintness and beauty form PleaSing : which the burnisher may be heated without the common and annoying 
variety as compared with the fancy alphabets now conventionally employ- difficulty of the roll becoming moist from the condensation of the vapor 
ed. Modes of shading charts, and the various signs for meadows, woods, I from the lamp used. 
gardens, etc . ,  used In chart drawing, are added. 

IMPROVED STEAM TANK FOR COOKING FISH AND MEAT IN 
AN OUTLINE OF THE STRUCTURE OF THE PIPE 0RGAN. By CANS. 

William H. Clarke. Illustrated. Price $1. 50. Boston, 
Mass : Oliver Ditson & Co. 

There Is very little literature on the organ snltable for conveying to or
ganists, church committees, and musical students, a clear, simple, and com
prehensive view of the instrument. Such, however, is the aim of tbe 
present work ; and the author has accomplished his task with much suc
cess . To the student of the organ, the book can be especially commended, 
as It abounds In useful practical hints, and contains a valuable list of the 
best classical music for the instrument. 

MESSRS . GEORGE P. ROWELL'S " AMERICAN NEWSPAPER DIRECTORY " 

for 1877 has been issued, and forms as usnal a huge volume of over a thou
sand pages. The brief history of newspapers for the year, contained In 
the preface, is not a particularly agreeable record for publishers, Since, in .. 
stead of the steady increase In the number of journals which has taken 
place hitherto from year to year. during 1876 there has been a falling Off of 
one hnndred and ninety. This is one result of the unsettled state of public 
a1Iltlrs due to the election difficulties, and of the general retrenchment and 
economy practised by all classes. It should not be supposed that there is 
any lack of newspapers, despite this diminution, as the total still aggregates 

Francis M. Warren, Portland, Oregon.-One end of this tank, which is 
of boiler iron, is left open, and around its edge is formed a rim having a 
groove to receive the edffes of the door, and to it are pivoted a nnmber of 
cams, which, when the door is in place, may be turned to press the said 
door to its seat steam tight. In the bottom of the tank is coiled a steam 
pipe, which is perforated with numerous small holes, to allow the steam to 
escape into the said tank freely. To the bottom of the tank is attached a 
track for the hand cars, upon which the cans are piled, to be run in and 
out upon. 

IMPROVED TEN PIN BALL. 

William Woods, Brooklyn, E. D., N. Y.- The object here is to improve 
the construction of ten pin balls, to prevent the balls from being chipped 
off or splintered around the finger holes, and to accnrately balance the 
balls, so that they will roll perfectly true. To this end, metallic bushes are 
inserted in their finger holes. 

IMPROVED APPARATUS FOR DRYING HIDES. 

8,427; so that newspaper readers need not fear any lack of their favorite James N. Duffy, Newark, N. J.-This invention furnishes an Improved 
literature .  The only question is, and we confess the problem puzzles us as means for drying and stretching hides. It is so constructed that the hide 
much as any one, where the material all comes from to fill so many sheets. may be stretched in any desired direction and to any desired extent, aad 
Perhaps statistics, showing how many times a given article Is published in . thus dried without fold or wrinkle. 
them by the 8,427 editors, would throw some light on the matter. The preS- I ent " Newspaper Directory " is fully as good as its predecessors, posslbly IMPROVED CAST IRON EXTERIOR COFFIN OR VAULT. 
better, as, in addition to the facts relating to newspapers, the editor �as Robert Beachman, Lyons, N. Y.-This is an improved individual vault 
added useful Information concerning the population, etc., of the localitIes h' h hall b . t' ht t k th III d b  d f th 
where they are published . Of course the volume is Invaluable to adver- I or grave w lC s e aIr Ig , so as 0 eep e co n an 0 y rom e 

tisers . Messrs. Rowell &; Co . have removed from 41 Park Row to 10 I air, and thus preserve them. It protects the body and enables the vault 

Sprnce street, New York city. and body to be removed. 

MESSRS . S. M. PETTENGILL &; Co . 's "NEWSPAPER DIRECTORY AND AD- IMPROVED BUTTON. 

VF.RTISERS' HANDBOOK :' for 1877 tells In compact and trustworthy manner Benjamin Bailey, Yale, British Columbia.-This consists of a button 
about everything advertIsers want to know concerning newspapers which with recess for attaching a spring steel hook of the suspenders the button 
they had best select for advertising their business. The work contains a being secured by a hook-shaped shank, nickel plate, and conc�ved spring 

,. Feebly attacked. t The CO. evolved ie derived from the citric acid. i plate, to the waistband of the pants. 
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IMPROVED VALVE NOZZLE FOR BOTTLE STOPPER. 

Charles Cristadoro, New York city.-This relates to inIprovements on 
the valved nozzle for bottle stoppers ; and it consists in forming on the 
npper side of the valve a spindle, which extends throngh the nozzle, and is 
provided with a head outside of the nozzle that retains the valve when the 
nozzle is removed from the stopper. 

IMPROVED TOBACCO PACKAGE. 

Pierre Cauhap�, New York city, assignor to himself and Ernest Green
field, of same place.-The object here is to pack chewing and other tobacco 
In such a manner that the moisture is preserved, the deleterions inlluence 
of the humid sea air in ocean shipment prevented, and a waterproof pro
tective package obtained. The package is covered by a layer of elastic 
gelatinous substance. 

Jtitutifit jtutri tllU. [MAY 26, 1 877. 
steam from the interior of the wheel, and allowing it to pass only through IMPROVED ADJUSTABLE ELASTIC BUCKET FOR CHAIN PUMPS. 
the compartments of the double walls of said wheel. At the same time 
the doors are opened, so that cold air may be allowed to pass through the 
wheel, while the moisture is driven off by its heated walls. When this 
process has been continued a sufficient time the steam is cut off, and a few 

Thomas Kenyon, Hamilton, O.-This bucket is so constructed that it can 
be expanded and contracted to fit the pump tube. It was fully illustrated 
and described on page 310, current volume. 

more turns of the wheel makes the feathers perfectly dry. IMPROVED MACHINE FOR TWISTING WillP LASIIES. 

IMPROVED MIDDLINGS SEPARATOR. George A. Martin, Myerstown, Pa.-This is a simple little device some· 
llldward Dolman, Westville, Ind.-By this construction of this machine, what similar to the ropemakers' winch, by which lashes of any number of 

the air enters tubes through the spaces between plates, passes through the strands may be quickly and neatly twisted. 
middlings, and out between valves in numerous thin sheets. The upper IMPROVED CAR PUSHER. 
sides of the valves serve for the second grade middlings that may be car- Henry La Tourette, Shellsburg, lowa.-This is an improved machine for 
ried out from the tubes to slide down upon. At the upper ends of the tubes the use of shippers and others for moving cars from side tracks ;  aud it 
are formed small hoppers, into some of which the middlings are intro- consists in the combination of a base bar, roller, U bar, lever, shoe, spring, 
duced from the bolts by spouts. The other hoppers are reserved to re- two rods, and two double cranks with each other. The base bar is of wood, 

IMPROVED CORSET. ceive the second-grade middlings from the four tubes that receive mid- about eighteen inches long, to the opposite sides of the forward end of 
Elizabeth S. Weldon, New York city.-The part which supports the dUngs from the bolts. The purified middlings drop through small open- which are attached two plates, the forward ends of which project, and to 

breast consists of a triangnlar tongue, attached at its apex to the body of ings at the lo�er ends of the tubes into. a receiver. The second grade mid- and between them is pivoted a small roller. The U bar is curved edgewise, 
the corset by means of a strip, through which two steel stays run. Stays dUngs that silde down the valves drop mto small �hambers at the low�r and the ends of which are pivoted to the jonrnals of the roller. To and 
diverge from a point near the apex of the triangular tongue, and run nearly I ends of the tubes, press down small cloth� pla�ed m the bottoms. of SaId within the upper part of the U bar is pivoted the lever, which is curved to 
parallel with the sides of said tongne to its upper edge. Transverse stays chambers, and. escape through small openmgs mto spouts, by WhICh they one side, so that it may be operated from the side of the track. To the 
are also attached to the inner surface of the tongue, and are drawn in and are conducted mto the well of an elevator. forward end of the lever is pivoted a shoe, to fit upon the tread of the 
confined at their ends, so that they cause the said tongne to assume a con- IMPROVED HORSE BRUSH. wheel. A spriug is attached to the lever, the free end of which rests 
vex form. Curved gores connect the strip �d the adj�inlng por�ions of Charles W. Beiser, New York city.-This invention consists of a mitten I aga��st the l�wer part of the shoe to hold its lower end forward in pro�er 
the corset, an� give � gr�c:i'ul form. To saId gores trlangnlar wmgs are I woven from heavy cords made of horsehair, so as to present a rough ex- , �osItion to shp beneath the lower rear part of the wheel, when the machme 
attached, havmg the�r wIde�t ends uppe�ost. These fiap� overlap the terior surface. The horsehair is twisted into heavy cords or threads, and IS moved forward for another stroke. 
tongue, a,:,d are p';'Vlded WIth eyelets at mtervals along theIr free edges then, by a process of hand weaving, formed into a mitten either with or IMPROVED SPARK ARRESTER. for receivmg a lacmg. without a thumb piece. Any style of weaving may be employed that will . . .  . 

IMPROVED ANTI-CROUP AMULET. produce a knotty or rough exterior. The cleaner is placed upon the hand .william T. Une, .warrensb�h, Mo. -In thIS spark �este� a hood, or 
lind used in the same manner as brushes. When the cleaner becomes filled I WIre net cover, is dispe�sed WIth, and free escape or e,,;,t prOVided for the 
and-dir1(f it may be cleansed by washing it with water and soap. I draft. The sparks o� cmders are arr�sted and collected m an annular space Noah W. Caughy, Baltimore, Md.-This invention relates to curative 

means for croup and other affections of the throat, and consists in a silken 
band with loops of the same material movable by the natural changes in 
the position of the head and neck, it being made to encircle the latter with 
the loops arranged in front. The gentle friction thus produced seems to 
promote a natural and healthy circulation in this delicate portion of tJ?e per
son, joining as it does the head to the trunk or body, and exposed as it '\S 
to currents of air and sudden changes of temperature. It is not only cura
tive but preventive as well. 

IMPROVED ICE MACHINE. 

Dauiel L. Holden, Carrington, Ky.-This invention relates to a novel 
form of ice machin\l, constructed upon the general principle of the employ
ment of a non·congealable liquid as a vehicle for conveying the cold, pro
duced in a refrigerator, to a case where the temperature of the cooled 
liquid is transmitted to atmospheric air, and the latter thence directed into 
a congealing case where it produces the freeziJ).g effect upon the water con
tained iu the pans . The invention consists in. the construction of the re
frigerator for facilitating evaporation to effect the cooling of the non-con
gealable liquid; the construction and arrangement of the case for imparting 
the temperature of the non-cougealable liquid to the air circulating in the 
congealiJig case; the construction and arrangement of the congealing case 
and its adjuncts; a receiver and " purger " for containing the condensed 
volatile gas and removing the air from the gas circulating apparatus ; aud 
an automatic valve for feeding the condensed volatile liquid back to the 
refrigerator. 

IMPROVED EAVE-TROUGH FASTENER. 

Albert J. Gilbert, Honeoye, N. Y.-This invention is clainIed to hold the 
troughs so securely that they will not be liable to be blown down by the 
wind, or forced down by the weight of snow or ice, or by snow sliding 
from the roof. It is formed of wire, bent to form a curve to receive the 
eave trough, the eyes to receive the spike or bolt, the shoulder, the hook 
points, and the eyes to receive nails, screws, or stables, whether the eye 
fonned upon the shonlder and the offset to receive the roll of the eave 
trough be used or not. 

IMPROVED BALE TIE. 

James M. Pollard, New Orleans, La.-Cotton baled on the plantation is 
nsually compressed or repressed, and thus reduced in size before being 
stored or shipped for distant or foreign ports. The bands used on the 
plantation bales are again used on the compressed or reduced bales, but the 
" button " or cleat buckle, forming part of the ties used on plantation bales, 
is not used, a plain slotted buckle being substituted for it. The ends of 
the bands are also slotted for four (4) feet of their length, but some two (2) 
feet thereof are cut off when the bands are nsed on the compressed bales. 
The chief results attained by the present invention are these : 1st, the 
buckle is so constructed as to adapt it for use on both the plantation bales 
and the compressed bales, so that the labor and expense of detaching the 
buckle and substituting a new one is avoided. 211, the bands require to be 
slotted but two (2) feet instead of four, and is hence neither weakened nor 
unduly reduced in weight as heretofore. 

IMPROVED PLAITING BOARD. 

Samuel G. Otis, Spring1leld, Mass.-This apparatus is for forming dif
ferent styles of plaits for trimmings; and it consists in the combination of 
hinged round and fiat wires with a board grooved upon one side and plain 
upon the other, and in certain other features. The operation is as follows : 
The goods to be plaited are laid upon the board, and one of the wires is 
brought down into a slot of a bar; this presses the goods Into one of the 
grooves. One of the wires is then passed under the goods and , over the 
other wire, carrying the goods with it, and its inner end is placed in a re
cess. The outer end of the wire is then placed in the slot opposite the re
cess, bringing the two wires parallel to each other. The wires are with
drawn when the board is full, and the goods are pressed. The wires are 
now removed, leaving the goods on the board as pressed. The goods are 
now removed, and the operation can be repeated. 

IMPROVED SKIRT SUPPORTER. 

Charles V. Richards, Garland, Me. ,  assignor to hinIself and Frank W. 
Swan, of same place.-This is a device for attachment to shoulder straps 
for supportiug skirts; and it consists of a rectangular plate of metal, to one 
end of which an oblong loop is attached, and to the other end Is attached 
a wire loop, upon which a pin is formed, that is engaged by a slide on the 
rectangular plate. The advantages claimed for the invention are, that it 
will not accidentally become loosened, that it will not wear holes in gar
ments placed over it, and that it is simple and easily applied. 

IMPROVED VAPOR BURNER. 

Jonas G. Hobert, Syracuse, N. Y.-This is an improved vapor burner for 
gasoline and other light hydrocarbons, which gives an effective light, is 
readily cleaned and adjusted, and very economical in use. It is arranged 
with a notched or grooved stem of the supply valve, that may be readily 
removed for being cleaned of gnmmy sediments; also of a heating tube 
with regnlating valve, a detachable shield or inclosing tube for admitting 
the cleaning of the heating and main tubes, and of an alcohol dish, se
cured vertically below and centrally to, the axis of the shield. 

IMPROVED FEATHER RENOVATOR. 

Joseph C. Divers, New Haven, Mo.-This is an improved machine for 
renovating feathers ; and it consists in the combination of the flanged pipe 
and the adjustable holder with the hollow perforated shaft of the double 
walled wheel; and in the combination of the rod, provided with the head 
and the packings, with the hollow perforated shaft of the double walled 
wheel. In using the machine, the feathers are introduced through a door, 
and the screen and door are again secured in place. The steam is then 
admitted, and the wl1eel is slowly revolved. The dirt from the feathers is 
sifted through the screens, and is driven through them by the steam into 
the space between the screens and doors. When the feathers have been 
suffiCiently steamed a plug Is removed and a rod insertsd, shutting off the 

or chamber surroundmg a cone fonmng the bottom of the two·part funnel-• • • •  .. shaped hopper, and thence conducted away by tubes leading out through 
NEW MECHANICAL AND ENGINEERING INVENTIONS. the sides of the stack. 

IMPROVED LOCK FOR FIREARM. 

Ira Robbins, Hughesville, Pa.-This invention consists of a hammer that 
is alternately thrown forward on the release of the trigger by a spring and 
notched and studded disk, and thrown backward again by a spring-acted 
return lever that revolves at the same time the cylinder. A sliding and 
spring-acted bolt is released by the trigger and thrown forward so a� to 
unlock the lock pawl of the spring disk, which has as many projecting 
studs as notehes, which throw, at every unlocking of the disk, the hammer 
forward and the spring bolt backward, so as to relock the spring disk and 
reset the trigger. A separate trigger, back of the releasing trigger, bears 
on the spring-acted return lever, so as to admit the drawing back of the 
hammer when the repeating mechanism should fail to work. 

IMPROVED CIRCULAR VALVE FOR STEAM ENGINES. 

Hiram L. Tumy , Cincinnati, O.-This consists In the arrangement of 
steam engines in a circular valve by which the steam is taken directly 
through the passages in the valve ; the object beiug to dispense with the 
steam room of the ordinary steam chest, and furnish a balanced valve. 

IMPROVED VALVE FOR STEAM PUMPS. 

James W. Mathieson, Brooklyn, N. Y.-The valves and valve seats ex
tend from side to side of a chamber, and are made of V shape. Devices 
are provided whereby the valves may readily be kept tight. The general 
construction is such that the valves offer a minimum obstruction to the 
water. 

HEATING AND FEEDING Am AND STEAM TO FURNACES. 

William Woolcock, Newburg, 0., a.signor of two thirds his right to 
Alfred Atkinson and John Woolcock, of same place. -The air and steam 
are first thoroughly heated in chambers preparatory to being mingled in 
the hollow fire bridges with which the chambers arc connected by side 
openings. The intense heat in the firebox produces the decomposition of 
the heated steam and air, and throws the mingled gases throllgh the issuing 
top holes into the fire gase�, so as to produce a more complete and quick 
combustion of the same. 

IMPROVED RAILROAD JOINT. 

Charles Palm and John Fitzgerald, Cerro Gordo, Ill.-The object of this 
invention is to furnish a rail joint which shall be so formed as to prevent 
the wheels of the trains of cars from hammering, wearing, and splintering 
the ends of the rails, and to prevent noise when the wheels pass over the 
joints. The invention consists in the hard rubber block, made in the form 
of a short section of a rail, interposed between the adjacent ends of two 
rails, and kept in place by the fiBhplates. 

IMPROVED PIPE WRENCH. 

William Eberhard, Akron, O.-The shank of the stationary jaw is slotted 
longitudinally to receive the movable jaw, and has a number of holes 
formed through it to receive a pin, by which the said movable jaw is piv
oted to it, so that the jaw may be adjusted a� the size of the object to be 
held may require. The face of the j aw is made cam-shaped, and has teeth 
formed upon it, which teeth gradually increase in fineness toward the outer 
end. The upper prong of a forked lever passes up through the rear part 
of the slot in the shank of the stationary jaw, and is pivoted in place by a 
pin. The handle of the lever extends back along the handle of the wrench, 
so that it may be operated by the fingers to move the stationary jaw to or 
from the object to be held. By a suitable construction, by detaching the 
jaw and lever and attaching another lever, the instrument may be used for 
cuttlug off pipes. 

IMPROVED HYDRAULIC PRESS. 

Francis S. Kinney, New York city.-When the force pump is started, 
and as the water rises in one cylinder, the air contained in said cylinder is 
driven into a second cylinder. When the first cylinder is illied with water, 
valves are opened and the water is allowed to fiow back into the water tank 
and the cylinder to be again filled with air. The stopcocks and valves are 
then adjusted as ftrat described, and the air in the cylinder is forced by the 
water into the second cylinder, and so on until the air in the cylinder is put 
under the desired pressure. When the substance to be pressed has been 
arranged in the press box, the elastic force of the air in the upper parts of 
the cylinders forces the water in the lower parts of said cylinders into the 
press cyllnder, which forces the follower down into the press box, instan
taneously compressing the substance that may be in it. 

IMPROVED CAR COUPLING. 

Jacob Lips, LOllisville, Ky.-This belongs to the class in which the en· 
tering link pushes to the rear a block which supports the coupling pin. 
The pin has a head on its lower portion which prevents its being removed 
from the upper hole in the drawhead. 

IMPROVED MACillNE FOR PUNCHING SHEET METAL. 

Thomas Rowan, Haverstraw, N. Y.-This consists of a vertically sliding 
bar, having a number of punching pins, which are forced Into the dies by 
a swinging hammer block, whose arms raise automatically, by suitable 
lever connections, the punching bar out of the dies. An adjustable gauge 
and fixed end gauges admit the punching of any size of sheet metal. 

IMPROVED SMOKEPIPE COUPLING. 

Anson W. Decrow, Bangor, Me.-This is a coupling joint for smoke
pipes, to conduct the smoke of locomotive to the rear of the train over 

IMPROVED CHUCK. 

Henry H. Siler and Thomas A. Brooks, St. Lawrence, N. C.-This inven
tion relates to certain improvements in chucks, centering tools, etc . ;  and 
it consists in the particular construction of a rotary adjustable face plate 
combined with a series of triangnlar sliGes, the sum of whose central angles 
is equal 3600, the said slides being arranged to move tangentially from the 
action of the face plate, so as to have always a commou center with solid 
boundaries or perfectly inclosed sides. whereby is secured a variable cen
tral aperture of corresponding sides dependent for shape upon the number 
and dimensions of the said slides. 

. . . . .. 
NEW TEXTILE INVENTION. 

IMPROVED APPARATUS FOR STEAMING AND AGING PRIN TED 
FABRICS. 

William Mather, Salford, England .-This invention consists, first, in 
aging printed fabrics, in order to fix the colors, by the alternate application 
of heat and moisture ; and, secondly, in an improved apparatus or arrange
ment of heated and other rollers in a close4 steaming chamber, whereby 
the processes of steaming and aging printed fabrics are performed contin
uously. The fabric is dried and heated by passing over warm rollers. On 
leaving one roller it is thus prepared to abeorb the steam in the chamber 
betore it reaches the next heated roller, where the same drying and heating 
action takes place, and these operations are repeated as many times as may 
be required to fix the colors on the fabrics. The operation of the apparatus, 
being continuous, effects a great saving of time, and produces good results. 
It also economizes steam and labor. 

.. ' . 1 " 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED LAMP CHIMNEY. 

Hiram L. Ives, Troy, N. Y., assignor to himself and T. Henry Dutcher, 
of same place.-This invention consists of a lamp chimney having an in
terior glass section. extending upward, around, and above the burner. The 
lower part of the chimney below the collar is scalloped and perforated to 
draw up the air to the fiame. 

IMPROVED EXTENSION FOR SEWING MACHINE TABLES. 

Hannan G. Crawford, Peabody, Kan.-This cOlIBists of a central table 
extension and lap board for the table of the sewing machine, having hinged 
and folding side leaves fitted to and locked by fixed fastening pins, enter
ing a recess and socket hole at opposite sides of the table. The sewing 
machine table is, by this attachment, enlarged, so as to be used with greater 
convenience for the different articles to be sewed, while, by turning the 
hinged leaves down at each side of the person holding the board upon the 
lap, it can be used for the same purposes as any other lap board. 

IMPROVED DISH WARMER. 

James H. Wright, New York city.-This invention consists iu the com
bination of an imier case and the asbestos packing with an outer case or 
body and an iron heating block. In using the device, the iron block is 
heated, and is then placed in the cavity of the inner case, and the platter or 
dish to be kept warm is placed upon it. 

IMPROVED PORTABLE OVEN. 

Edward B. Van De Mark, New York' city.-This is a portable oven which 
may be heated by one or more distinct fires. 'l'he smokepipe extend. from 
the upper firepot or chamber down and around the oven, up to the point 
of exit. A second or upper ftrapot not only serves to heat the oven, but 
also affords a means whereby articles may be cooked on top of the oven. 

IMPROVED BROOM AND BRUSH RACK. 

James B. Clark, Jr. , Vineland, N. J.-This is a simple and convenient 
rack for holding and displaying brooms, dust brushes, scrub brushes, 
whisk brooms, etc. Bars in which are half round or square notches are 
arranged in a movable frame to receive the broom handles and keep them 
erect. 

IMPROVED IRONING TABLE. 

Edgar B. Smith, Nyack, New York.-The new feature in this table con
sists in V-shaped brace rods, and have an eye formed in them at their 
aIIgle. The eyes of the rods are passed over studs attached the one to the 
under side of the top, and the other to the crossbar. To the ends of the 
studs are pivoted buttons which, when turned across the eyes of the rods, 
keep said rods from being accidently jarred out of place. The rods hold 
the legs securely in place when adjusted for use. 

IMPROVED WASHING MACHINE. 

David C. Croushorn and William McBee, Panther Springs, Tenn.-This 
Is an inIproved washing machine in which white and colored clothes may 
be washed at the same time, and also some of the clothes be exposed to a 
greater and some to a lesfi" degree of pounding or washing action. Int..,r
mittently rotating washtubs are connected with alternating and vertically 
reciprocating pounders, which are made of concentric rinIs that decrense 
in height from the outside to the inside, and so arranged that the center of 
the tubs will be within the outer circumference of the pounders. 

IMPROVED PORTABJ.E WASHSTAND. 

the cars, the said joint being tubes on the ends of the pipes, sliding to- Nathan O. Bond, Fairfax Court House, Va. ,  assignor to Henry Augustus 
gether over fianges of the pipes, and fastening by spring catches. Packing Richardson, New York city.-This invention relates to the construction 
at the lower half rests on the tubes, and rises and falls as the tubes work and arrangement of parts for supporting and adj usting the washbow l ,  fa
up and down. The upper half is packed by the tubes resting on the flanges cilitating siphonic action, and supporting the waste water bowl within the 
of the pipes. I stand, and yet providing for its conveuient displacement and removal. 
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�ulllint�� nnd �tr�O'nllt I ing.-C .
. 
c .. M., of Innsbruc�, Tyrol, will find directions 

� '" '-.:.) .  for makmg cotton cloth unmflammable on p. 103, vol. 

The Oharge for Insertion under this head is 0 D lla 34.-H. C. G. will find directions for kalsomining on p. 
ne 0 r 133, vol. 34. -A. H. B. will find on p. 251, vol. 31, a recipe 

a linefor each insertion. If the Notice exceeds four for cement for filling millstones.-E. W. M. will find on 
lines, One Dollar and a Half per line will be charged. p. 204, vol. 28, directions for preserving natural flowers. 

All nervous, exhausting, and painful diseases speedily Back numbers of the SCIENTIFIC bERICAN can be fur-

yield to the curative inlluences of Pulvermacher's Elec- nished if not out of print.-A. R. W. will find the re
tric Belts and Bands . They are safe and effective.  Book, cipe for cold in the head, from the Lancet, on p. 351, vol. 
with full particulars, mailed free. Address Pulvermacher 35.-S. N. O'H. will find a recipe for furuiture polish on 
Galvanic Co . ,  292 Vine St., Cincinnati, Ohio. p. 315, vol. 30. A cure for corns is described Ol:l p. 202, 

Oval aud Disk Cutting Machines for Lithographers, vol. 34.-A. J. W., E. L., C. P., J. S., F. W. C., A. C.,  
Printers, Paper Box Manufs., etc . Send for illustrated R. J. Woo  N. F. , M. R. S. ,  J. N. P., W. D., ana others, 
circular. Frank Thomas & Co . ,  Home St., Cincinnati, O. who ask us to recommend books on industrial and sci-

For sale at half price.-Line Cold-rolled Shafting; 425 entific subjects, should address the booksellers who 
feet ; size, 2% to 4 inch ; with Hangers and Taper Sleeve advertise in onr columns, all of whom are trustworthy 
Couplings. good as new. Address Taper Sleeve Coupling firms, for catalogues. 
and Wooden Pulley Works, Erie, Pa . (1) J. P. G. says : E. B .  K. can saw fire-

Wanted--A good Dranghtsman, able to assist in de- brick with a strip of sheet iron, with teeth cut in it. 
Sighing :Machine Tools. Address Designer, .Box 639, 
Providence, R. 1 .  (2) D. C. S. says, in reply to D. W. 's query 

Emery Grinders, Emery Wheels, best and cheapest. as to the welding of the foot of a spindle to the step or 
Awarded Medal and Diploma by Centennial Commis- plate uuder it: A few years ago my 4 foot burr appeared 
mission. Hardened surfaces planed or turned to order. to run heavily, the foot of the spindle got very hot, and 
Address American Twist Drill Co . ,  Woonsocket, R. I. the mill was stopped. I examined it, and found the 

Wanted-Plow Handle Turniug and Bending Ma- plate of steel that was under the spindle welded fast to 
chinery. Send circular and price list to Shaw & Son, I the point. The point of spindle was about 1%, inches 
Water Valley, Miss . in diameter, and the plate under it was � inch thick and 

Toy Manufacturers can purchase the entire right of a 2 inches square. I took the point out, and tried to drive 
valuable, instructive, and entertaining Patented Adding the plate off with a hammer, but could not. I then cut 
Pencil for children. For sample, etc . ,  address M. M. it off, and found the weld as perfect as any other part of 
Smith, Kirksville, Mo . the steel. I refitted it and started the mill again, and it 

Engines, � to 5 H. P. GbO. F. Shedd, Waltham, Mass. ran for several weeks,'and then welded as before. This 

Improved Pat. Friction Hoisting Engines Of any time I took the point out and trimmed.the comers off the 
power and style. J. S. Mundy, Newark, N. J .  plate, dressed i t  u p  true with the balance o f  the point, 

Steam Yachts for sale, new, 14 fcet long, 4 feet beam, 
% h. p . ,  $250 ; IS feet long, 4% feet beam, 1 h. p . , $355 ; 21 

feet long, 5% feet beam, 2 h. p., $425. Shipping weights 
450, 800, and 1,200 Ibs . Will carry comfortably 4, 8, and 

12 persons . Send for particulars . S. C. Forsaith & Co . ,  
Manchester, N .  H .  

Amateur Photographic Apparatns, Chemicals, etc. 
Outfits, $5 to $25. Sackmann & Co., manu!s . .  278 Pearl 
St., N. Y. 

Gas lighting by Electricity, applied to public and pri
vate buildings. For the best system, address A. L. Bo
gart, 702 Broadway, N. Y. 

Power & Foot Presses, Ferracnte Co. ,  Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. H<1oks and 

Couplings for flat and round Belts. Send for catalogue� 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

Diamond Tools. J. Dickinson, 64 Nassau St. , N. Y. 
For Best Presses, Dies, and Fruit Can Tools, Bliss & 

Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & C o . ,  Pittsburgh, Fa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co . ,  470 Grand St., N. Y .  

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other kinds Imitations and inferior. 
Caution.-Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
'l'he best is the cheapest. New York Belting and Pack
ing Company, 37 and 38 Park ROW, N. Y. 

Steel Castings from one lb. to five thousand lbs. In
valuahle for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

For Solid Wrought iron Beams, etc.,  see advertise
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Shinglc Headiug, and Stave Machine. See advertise
ment of Trevor & Co .. Lockport, N. Y 

To Clean Boiler Tubes-Use National Steel Tube 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. 

Split-Pulleys and Split-Collars of same price, s'trength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker st. ,  below 147 North Second st . ,  
Philadelphia, Pa. 

Yacht and Stationary Engines, 2 to 20 H. P. The best 
for the price. N .  'V. Twiss, New Haven, Conn. 

Articles in Light Metal Work, Fine Castings in Brass, 
Malleable Iron, &c., Japanning, Tinning, Galvanizing. 
Welles' SpeCialty Works, Chicago, Ill. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa . 

C. H. W. will find a description of Sir Wil
liam Thomson's compass on p. 908, SCIENTIFIC AMERI
CAN SUl'PLEMENT .-J. E. H. will find something as to 
the strains on threads of gas pipes on p. 1, vol. 34.-F. 
D. S. is informed that it is not probable that lard oil can 
be purified by adding extract of nutgalls.-D. W. S. 
will fiud that the speed of circular saws is given on p. 
163, vol. 34. As to speeds of pnlleys, see p. 138, vol. 34. 

and retempered it. I have been using it ever since, 
and it is as solid and good as any. There was plenty of 
oil in the step each time, but it was of a very inferior 
quality; and I n'ow keep a good supply of good oil, and 
it never gets warm. It is my opinion that the welding 
was accomplished by the parts being thoroughly ground 
together nnder pressure. 

(3) A. Y. K. asks : In using the telephone, 
does the battery reqnire to be stronger or weaker than 
that used in ordinary telegraphy? A. The battery may 
be comparatively light: we believe the apparatns is also 
made to work withont any battery, simply by induced 
currents. 

Is there an instmment for measuring the focns of 
spectacle lenses? If so, what is its character? A. Yon 
Can determine the focus of a lens by holding it to the 
light before a flat surface; its distance from the surface, 
when external objects are clearly defined on the same, 
is its focal length. 

(4) L. N. L. asks : 1. Is there any method 
known by which frictional electricity, when generated, 
can be stored np or accumulated, and made serviceable 
in working telegraph lines? A. No; not as ordinarily 
worked. 2. In the report of the Michigan State Board 
of Agricnlture for 1871, there is an allusion to Andrew 
Cross, an Englishman, who owned to having made crys
tals of quartz, carbonate of lime, lead, copper, and 
many other artificial minerals by electricity. Can you 
tell me where I can find a detailed account of his experi
ments? A. Many of Mr. Cross' experiments are de
scribed in Noad's " Manual of Electricity." 

(5) T. H. S. says : I wish to produce the 
sensitive flame with common gas. I can make the har
monicon, but it will not emit a note unless I lower a tube 
to a certain point over the flame. Can I produce the 
sensitive flame responding to a certain tone withont em
playing hydrogen? A. Coal gas will answer. You may 
use an ordinary Bunsen burner, having a large tube, 
with the airports closed tightly. Or take a glass tube 
about Yo inch in diameter and 4 inches long, stop one 
end of it with a perforated cork through which the gas 
delivery tnbe jnst enters. The aperture of the delivery 
tnbe should be about -10 inch diameter. When the flow 
of gas is properly adjnsted, this will give you a very sen
sitive flame. 

(6) F. I. asks : How can I make gold and 
silver inks? A. These are nsnally prepared by grinding 
gold or silver leaf with a little honey untIl the foils are 
converted into an impalpable powder, which is retained 
by the honey. The honey is then dissolved ant with 
warm water, and the gold or silver powder mixed with 
a little gnm water. Bronze powders mixed with gum 
water are often employed by artists as a snbstitute for 
the gold or silver. 

(7) T. B. asks : 1. Can xanthogenate of 
potassium be purchased ?  A. It has not yet been com
mercially mauufactnred in this country. 2. What are 
the qnantities necessary to the gallon of carbonate
charged birch beer, to prevent it from souring? A. Un
less the salt were very pure it would be liable to give a 
somewhat disagreeable flavor to snch beer. About 5 or 
10 grains to the gallon would perhaps snffice. 3. Can 
salicylic acid be nsed for the purpose? A. Yes. Use 
from 30 to 50 grains of it to each gallon of beer. 

-F. B. will find directions for japanning on tin on p. (8) E. F. says : In picture frame polishing, 
132, vol. 24.-C. C. will find directions for preparing sol- I find trouble in getting the sheUac dark enongh in color. 
uble acid chromate of lime on p. 123, vol. 36.-H. P. C., We cnt our gnm (orange) shellac and mix with imitation Jr. ,  will find directions for exterminating cockroaches shellac, using about 5 gallons per day. As a coloring, 
on p. 303, vol. 35.-F. C. W. will find something on de- I am nsing Vandyke brown mixed with alcohol for the 
odorizing kerosene oil on p. 203, vol. 36.-J. D. K. will dark polish. Bnt the tronble with it is that it settles 
find articles on Professor Baill's method of preventing like mud at the bottom of the can in which I mix it; iron rust on p. 232, vol . 36, and on p.  1041 SCIENTIFIC and when carefully poured off, it leaves the alcohol so A.IERIOAN SUl'PLEMENT.-A. B. will find a description slightly colored that it is almost nseless, nnless stirred of a waterproof cement for stone on p. 138, vol. 3t.-H. up before mixing with the shellac . Is there anything H. L. will find on reference that the ink described on p. that you can recommend for coloring shellac that will be 361, vol. 34, is mentioned as an indelible ink. It will do clear from sediments when ready for use? A. The for st�mping .-E. A. ? will find a descrip�on of h�- tronble with your Vandyke brown is probably dne to the dra�hc cement on �. 1311, Vol. 31.-W. J. T. will find di- fact that you do not grind it fine enough. If this is atrectlOns for preparmg �nthogenate of potassil.\m on p. I tended to, it will not settle. Umber is sometimes used 2:5, vol. 36.--:T . . 

McM. ,,:ill find on p. 119, vol. 30, direc- in the varnish instead of Vandyke brown. hons for pnrifYlllg rauCld butter.-A. C. W. will find a 
description of a steam engiue indicator and its nse on 
p. 64, vol. 3O.-W. J. K. will find in No. 19 of the SCIEN
TIFIC bEmOAN SUPPLEMENT directions for making an 
electric engine.-C. H. K. will find a recipe for a good 
cement for china on p. 379, vol. 31.-E. J. McQ. can cal
cnlate the horse power of engines by the formula on p. 
33, vol. 33.-W. D. can asceriain the power of his springs 
only by experiment.-J. V. B. will find on p. 250, vol. 
36, something as to the time nsed in electric telegraph-

(9) R. S. N. asks : Can you give me a for-
mula or recipe for making an aniline ink which will an
swer for printing from stencil plates with? A. These 
inks are prepared by dissolving ordiuary aniline red, 
violet, etc.,  in warm glycerin. The colors may be grouud 
to a fine powder, and a little at a time stirred into the 
glycerin nntil the desired shade is reached; let stand for 
a day or 80 and strain through a small piece of fine silk 
before nsing. A1thongh the aniline colors are for the 

most part quite expensive, their tinctorial power is so 
great that a very minute quantity will ordinarily suffice. 
These inks can therefore be made nearly as cheaply as 
ordinary printing ink, as only crnde glycerin need be 
employed. 

(10) A. B.-The blue or purple dyestuff 
known by the different names of archil, litmus, cndbear, 
and toumesol, is fabricated from several species of lich
ens by grindi_!:" them into a paste with ammonia water, 
and occasionally stirring until, by the action of the air, 
all of the orsellic acid contained in them is converted 
into orcine, when the mixture assumes a bright purple 
color. Further exposure to the air turns it blne. Lime 
and plaster of Paris is then added to give bulk and con
sistence, and the whole is dried. This forms commer
cial litmns. Acids decompose the blne componnd with 
lime or ammonia, and set free the red orcine. Acid salts 
also redden litmus solutions. The water you used may 
have contained acids, or, what is more probable, the lit
mus contained foreign organic bodies, which by fermen
tation prodnced the resnlts noted. This is not uncom
mon. 

(11) J. L. says, on the welding of a spindle 
to its step : We also had a similar thing happen to us. 
The stone was a 30 inch corn bnrr, and was running at 
a high speed, when all at once the burr stopped, the belt 
slipped on the pulley, and we stopped the engine to ex
amine whether there was anything in the burr or not. 
We soon found there was nothing unusual in the bnrrs, 
so we took them apart, took the spindle out, and found 
that the spindle had welded to the steel plate. We then 
tried to knock the plate off the spindle, bnt could not. 
We then took it to the blacksmith, who had to cnt the 
spindle off. 

(12) C. B. says : I have about 100 lbs. of a 
componnd composed of about 2 parts lead, 2 tin, and 1 
antimony. Is there any method by which I can separate 
them entirely, or, if not entirely, one from the other two? 
A. The metals may be separated, but not so as to repay 
yon for the tronble and expense incurred in so doing. 

(13) W. V. asks : 1. What chemical will 
prevent the decomposition of glne used in moulds for 
plaster of Paris castings? A. A1nm water, lime, and 
chloride of zinc are occasionally nsed for this purpose. 
2. Is there anything that will prevent shrinkage of the 
monlds? A. The shrinkage is due to the loss of water. 
Glycerin will prevent this; it may be mixed in with the 
glue, or applied to the surface of the mould. The for
mer is the better way. 

Is there any chemical that will prevent water contain
ing certain animal snbstances from becoming stagnant? 
A. Salt, creosote, salicylic acid, and other antiseptics 
will retard or prevent putrefaction. The addition of a 
few crystals of permanganate of potassa to such water 
will purify it by oxidizing the organic matter which it 
contains. 

(14) E. C. H. asks : How can I pour a solid 
box of Babbitt metal in a boss around a shaft, and af
terwards get the shaft loose? I have tried pntting paper 
aronnd the journal, but fail very frequently to get the 
shaft loose without breaking the casting. The journal 
is 1%, x 2� inches. A. We know of no better plan than 
oiling the shaft and putting a piece of paper around it. 

Do you use oil in tapping brass? A. Yes. 

(15) J. M. says : 1. I have 5 gallons of fish 
oil for hardening springs which has lost its tempering 
property. How can I restore it? A. Add to your fish 
oil a piece of cyanide of potash about the size of a wal
nut, crushed to a fine powder, and � lb. tallow. 2. Can 
I use the same oil for hardening surgical instruments? 
A. Yes. 

(16) A. H. B. asks : 1. How fast can I run 
a worm in a 12 inch worm gear with good resnlts? A. 
About 200 revolutions per minute. 2. At what speed 
should a 4� inch screw run to get the best results in 
screwing brass ? A. About 150 feet per minute. 

Is bone dust as good after nsing once, if it is not pnt 
into water? A. For polishing, yes. 

(17) W. G. asks : Is there any way of pol
ishing brass penholders, etc., better than bufting on a 
wheel? A. No . 

(18) L. R. F. asks : What metal or combi-

throughout than one of iron the same size ,\- inch thick
er? A. There is no practical difference. 2. Which would 
make the best upright tubular boiler, 30x60 inches, the 
heads, tubes, and firebox being iron in both cases? A. 
The %, inch thick one. 

(25) J. E. H. asks : How is brass spring
tempered? A. By cold rolling or hammering. 

(26) H. O. T. asks : How can I clean cop
per tea kettles, water tanks, etc.?  A. U se �alt and sand, 
with water. 

(27) X. Y. B. asks : Can tin or copper be 
manufactured in tnbes, the joint being seamless lind 
smooth? A. No; bnt solid drawn brass tnbing is made 
of certain sizes. 

(28) A. P. T. says : I have frequently ob
served when using a new 14 inch crosscut coarse file upon 
wrought iron, particnlarly upon sheet iron, that the very 
first stroke clluses its destruction. The file. as it comes 
from the cntler's, is evidentiy too hard for immediate 
use. I am acquainted with the process of drawing the 
temper in the case of ordinary tools, but cannot see how 
it is applicable to the case of a file. At the same time, I 
feel confident that there mnst be a remedy for the evil in 
question. A. A new file shonld not be nsed upon a nar
row surface, as the grip of the teeth is in that case so 
great as to break the points of the teeth off. A file can
not be made too hard. The most economical usage of a 
file is to use it on brass or cast iron at first, and upon as 
broad surfaces as possible. 

(29) C. G. L. asks : If the cast iron master 
wheel in a horse power is banded with a wrought iron 
band from � to 1 inch thick, shrunk on, will it strength
en or prevent the cast iron wheel from breaking when it 
is strained or subjected to a sndden jar during work? I 
claim that the cast and wrought iron are of different 
textures; and that when extra strain is put on the cast 
iron cogs or rim, it wonld break before tbe shrunk 
wronght iron band gets a chance to bear any strain or to 
assist it. A. A wrought iron band wonld strengthen the 
rim of the cast iron wheel. 

(30) F. S. J. asks : 1. What is it in a loco
motive that occasions a terrible roar? It is heard only 
occasionally, and makes everything tremble for a dis
tance aronnd. A. It is the steam escaping from the 
safety valve. 2. Will a locomotive go faster with the 
reversing lever, hooked np, or Blower, and why? A. It 
depends upon the lap and travel of the slide valves. 
As a rnle, the engine will go faster when hooked up. 

(31) C. M. G. asks : What can be used as a 
convenient and inexpensive snbstitute for gas in an am
ateur mechanic's workshop, for hardening and temper
ing small drills, taps, etc. ,  and for small jobs of solder
ing? Can petroleum or gasoline be utilized for that pur
pose? If so, how? A. Special lamps are made to burn 
kerosene for the pnrposes mentioned. 

(32) K. B. asks : How can I find the correct 
shape of the teeth of wheels, also the length and thick
ness of the teeth, when pit.ch is given? A. The subject 
of drawing teeth for wheels is too extensive for these 
colnmns. Consult Willis on the " Teeth of Wheels." 

How can a keg which contained dry American vermil
ion or other lead paint be cleansed so that it will be pure 
from the poison? A. Let a strong stream of cold water 
run into it. 

(33) B. & Co. say : We have a 4 horse power 
ealoric engine which we would like to run with oil in
stead of hard coal. Which would be the best method 
to feed and distribnte the oil in the furnace?  A. The 
burning of petroleum in a fnmace is a difficnlt problem, 
at present engaging the attention of engineers. 

(34) F. B. M. says : How can I drill copper ? 
A. Keep your drill thin at tha point, grind it keen, and 
use oil. 

(35) J. E. F. says : 1. I am building a lathe 
for foot power. I have a large iron wheel about 6 feet 
in diameter, weighing abont 150 Ibs. Would it be any 
advantage to mount it on a countershaft, and use it as a 
balance wheel ? If so, would it not be better to hang it 
in centers? A. It wonld be of no advantage. Either of 
the forms of treadle which yon snggest will do. 2.What 
size of drive wheel will do? A. About 26 to 28 inches 

nation of metalilcan I nse, that will be harder than or as in diameter. 3. Would it not be better to have both it 
hard as cast iron, and that will not shrink in cooling? "nd the pnlleys of iron? A. Yes. 
A. We know of none. (36) H. R. H. says : 1. I have a small circu-

(19) J. J. H. saws : I am building a small 
foot lathe. How can I harden the spindle that goes in 
the cone wheel without pntting it in the fire? A. Yon 
cannot harden it without heating it . 

(20) J. W. H. asks : Is there any tool made 
to file hand saws and set them at the same time? A. We 

lar saw, which I rnn by foot power. The large wheel is 
36 inches and the pulley on the mandrel 3 inches in di
ameter. Are theBe proportions correct? A. Yes. 2. 
What is the best motor by which I can rnn it, to saw 1 
inch pine wood? A. A small steam engine will answer 
your purpose best. 

know of no such device. (37) W. H. R. asks : How can German steel 
(21) A. S. T. asks : Is there a practical be hardened? I have repaired some parts of machines 

work on electric phenomena and the laws governing the that needed hardening, and what I supposed was steel 
same in regard to lightning rods? A. We are not aware would not harden. Upon inquiry I was informed that it 
of any work devoted especially to the subject of light- was German steel. A.Your steel may be case-hardened as 
ning rods, but the principles are to be fonnd in almost follows: Powder prussiate of potash very fine, heat the 
any of the treatises on electricity. The principal points steel to cherry red, rub on the potash until it  fuses and 
to bc attended to are good condnctors and earth con- runs over the steel, pnt the latter in the fire again, reheat 
nections ; as a general thing, almost all of the rods of- to cherry red, and quench in cold water. 
fered for sale are reasonably good, bnt in the majority of How can I make pieces of wire 2 feet long perfectly 
cases they are pnt np without much regard to the earth straight? A. Straighten yonr wire as nearly as possible 
connections. The rod 3hould be fastened to the bnild- with a hammer and a level block, then beat it and roll it 
lng directly, and not insnlated. between two flat iron plates. 

(22) D. F. H. asks : Can an engine be made (38) G. E. Y. asks : 1. In reference to Pro-
on the hydraulic principle, so that a large power can be fessor Bell's telephone, what size wire and how mnch is 
had from a small power steam engine? A. No. wrapped on the ends of the horseshoe magnet, and is it 

What kind of oil is used in tempering carriage springs? wrapped in the same way as an electro-magnet? A. For 
A. Fish oil. short circuits an ordinary telegraph sounder coil will do. 

Were the wires of the East River bridge put up before 2. Of what thickness is the steel plate, and how is it fast 
or after the wood work was fastened to them? A. Be- ened to the sonnding box? A. It should be very thin for 
fore. weak currents. The system is explained in Prescott's 

(23) F. R. says : A friend of mine told me "Electricity and the Electric Telegraph." 
that I could not make a cast steel T squ&re that wonld 
always remain true. I hold that if the steel be properly 
annealed, and is once trne, it will always remain so, pro
vided that it receives no rough nsage. A. A cast steel 
square will remain true under eqnal conditions longer 
than a square made of any other metal. 

(24) W. P. asks : 1. Is a plate of steel 5x10 
feet, and %, inch thick, less or more likely to be perfect 

(39) T. M. P. says : 1. In Professor Bell's 
telephone, what is the thickness of the plate, and is it 
of a nniform thickness? A. For the transmitters, the 
plates should be thin to get the best effect; the instru
ments, however, are made of various forms. 2. Does 
Professor Bell use a return wire or the gronnd both 
ends, and does the instrument used for sending the 
sound do the receiving? A. No return wire is required. 
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A good receiving instrument may be made of a tubular 
magnet and single helix, the latter being snrronnded by 
an external soft iron case npon which the plate may be 
laid loosely . 3. About what size and quantity of wire 
is required for electro-magnets, and what is the length 
of the permanent magnets ? A. An ordinary sounder 
helix will answer for a short circuit. 

(40) W. E. says : Is there anything besides 
water that will cut Russian isinglass, and keep it in 
liquid form? A. It is soluble also in warm wine spirit, 
in strong acetic acid, and in diluted muriatic and nitric 
acids. 

What kind of leather should I get for a polishing belt 
for lathe use ? A. We believe that skeepskin is usually 
employed for fine work. There are dealers who make a 
specialty of such materials. 

(41) L. T. D. asks : What is the best sub
stance for the hands for those using the horizontal bar 
and trapeze ? A. Pulverized rosin . is, we think, given 
the preference. 

(42) G. H. S. says, in reply to a correspond
ent who asked if coal oil (kerosene) will make the hair 
grow: I can say truthfully that it will. I am now 37 
years of age; and about 8 years ago my hair gradually 
commenced to fall out, and in one year I was almost en
tirely bald. I wore a wig for about 2 hours a day for 3 
years. that is, whenever I had occasion to :'0 out. I 
nsed various preparations; the hair wonld grow a little, 
and then drop out; so that I almost despaired of having 
it grow any more. An engineer recommended me to try 
kerosene oil, as a relative of his had used it with suc
cess. I first had it tried on a dog. I found it did not in
jnre his hair in the least; I next tried it on my arms and 
legs (for I was afraid of it), and I found thai it strength
ened the hair and new hair formed after four months' 
use, once a week. I next tried it on my head, cautious
ly; and it was not a great while before new hair or fuzz 
began to grow; and at the present time I have a pretty 
good head of hair. As soon as my head begins to get 
any dandruff, I wash it with oil. 

(43) A. B. and oUlers who ask as to perspi
ration of the feet : The unpleasant odor yon mention is 
caused primarily by the impregnation of the leather 
with putrescible organic exhalations, various ammonia 
salts, acetic acid, etc. ,  from the excessive perspiration 
of the feet within, or moisture without, and frbm the 
more or less imperfect fixing of the gelatin contained in 
the hide by the process of tanning. Under such con
tinued conditions. of heat, moisture, etc. ,  the leather, if 
not properly cared for, will suffer a species of slow de
cay, hence the odor. This may be obviated in great part 
by a frequent change of underclothing for the feet, and 
by keeping the leather as dry as possible, and well oiled .  
An unpleasant odor from shoes i s  often occasioned by 
the use of poor blacking. 

(44) W. J. B. asks : How can I polish mal
leable Iron castings after they have been uickel-plated? 
A. Use a buffing wheel. 

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

A. H. F. & Co . - The shells have not been received.
R. S. N.-Judging from the small sample you send, the 
paper is impregnated with an insoluble lead soap, prob
ably by saturating the paper with a strong soap solution 
and then immersing in a solution of sugar of Icad.-M . 
P. B.-It is a slag from some iron furnace. The small 
red crystals are cyano-nitride of titanium.-H. A. S.
Some of the enamels from cookiug utemils contain an
timony; but in the powder which you send us, which 
consists principally of organic matters. we found no in
dications of the metal.-P. A. L.-It is a granitic rock 
contahing small crystals or iron pyrites (sulphide of 
iron) and chalcopyrite (sulphide of copper), also a con
siderable quantity of oxide and carbonate of iron .-C. 
L. V.-The large piece is magnesian limestone, the 
smaller, red-colored fragment is jasper. The piece of 
an arrowhead is of runt. 

L. D. asks : How is Florida water made ?-
J. McM. asks : What is the best way to break down but_ 
ter from rolls to tubs, and from tubs to rolls? What is 
the best method of salting and coloring butter? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges, 

with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On the Madstone. By W. 
On a P�rpetual Motion. By O. E. N. 
On the Planet Vulcan. By A. F. G. 

Also inquiries and answers from ihe following: 
L. W. S.-C. A. H.-B. A. J.-E. J. W.--.T. I.-W. W. 
-A. A. I.-M. M. H.-J. T. B.-L. D. D.-L. S. B.
C. W.-G. E. D. B.-C. W. C.-R. W. , Jr.-C. R.
B. & W. -W. J. B.-S. M. L.-E. V. B.-W. R. McC.
P. W. W.-H. A. P. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that. for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentabil ity 
of inveutious, assignments, etc. ,  will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas
ure in answering briefiy by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following 
are sent: " Who makes cheap achromatic microscopes? 
Who sells telephones, and what do they cost? Who 
sells galvanic bands or belts. for medical purposes? 
Who sells incuLators, and what do they cost? Who 
ma '<es the best pony planer and the best saw table?" 
All such personal inquiries are printed, as will be ob
served, in the column. of " Business and Personal," 
w:lich is specially set apart for that purpose, subject 
to the charge mentioned at the head of that column. 
Almost any desired information can in this way be 
expeditiously obtained. 

J titutifit �lUtrinlU. [MAY 26, 1 877. 
OFFICIAL. Hydraulic press. F. S. Kinney . . . . . . . . . . . . .  _ . . . . . . . . 189,680 Waffie Iron. J. T. Lambert . . . . . . . . . . . . . . . . . . . . . . . . .  189.7[,3 

Ice. creeper, J. Crossley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,703 Wagon brake lever, J . E'. Klinglesmith . . . . . . . . . . . .  189.750 

I N D E X  O F  I N V E N T I O N S  llluminating sign. C. H. Seaweli . . . . . . . . . . . . . . . . . . . .  189.796 Wagon, platform. E. H. Booth . . . . . . . . . . . . . . . . . . . . . .  189.596 
Incubator. C .  C. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,820 Warp regulator, W. Oothout . . . . . . . . . . . . . . . . . . . . . . . .  189.774 

FOR WHICH Injector. J. Fergus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,715 Wash board, Fisher & Warren . . . . . . . . . . . . . . . . . . . . . .  189.618 

Letters Patent oC the United States were 

Granted In the Week Ending 

Ironing board. R. W. Hargrave . . . . . . . . . . . . . . . . . . . . .  189,623 Wash bOiler, W. Mcllvaln . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,765 
Ironin� table. E. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.663 Wash boiler attachment, C. Kamiah . . . . . . . . . .. . . . .  189.7£2 Ladder, N. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,690 Washstand, L. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.662 

April 1 7. 1877, Lamp, N. L. Rigby. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  189,655 Washstand. portable, N. O. Bond . . . . . . . . . . . . . . . . . . .  189.597 
Lamp extinguisher. W. T. Wood . . . . . . . . . . . . . . . . . . . .  189.826 Washing composition, R. B. Hurd . . . . . . . . . . . . . . . . . .  189.739 

AND EACH BEARING THAT DATE. Lamp, hydrocarbon gas. R. W. Park . . . . . . . . . . . . . . .  189.780 Washing list indicator, H. E. Israel . . . . . . . . . . . . . . . .  189.740 

[Those marked (rl are reissued paients.] Lamp lighter. H. W. P. Colson . . . . . . . . . . . . . . . . . . . . .  Ib9,7rr.1 Washing machine, Croushorn & McBee . . . . . . . . . . .  189,612 
Lath. board, A. A. Smith . . . . . . . . . . .. . . . . . . . . . . . . . . .  189.664 Washing machine. E. L. Hancock . . . . . . . . . . . . .. . . . .  189.730 

A complete copy of any patent in the annexed list. 
including both the specifications and drawings, will be 
furnished from this office for ODe dollar. In ordering, 
please state the number and date of the patent deSired, and remit to ·Munn & Co .. 37 Park Row, New York City. 

Lath machine. E. C. Dicey . . . . . . . . . . . . . . . . . . . . . . . . . .  189,613 Watch winding device. W. H. Bracy . . . . . . . . . . . . . .  189,600 
Leaf turner, A. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.698 Watchman's time detector. J. A. J. Redier . . . . . . . .  189.785 Leather cutting gage, G. F. Lindsay . . . . . . . . . . . . . . .  189.563 Water closet, G. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . 189.741 
Lock. seal. J. N. Smith . . . . . . .  . . . . . . . . .  . .  . . . . . . . .  189.582 Water closet. Kupferle & White . . . . . . . . . . . . . . . . . . . .  189.562 Locomotive engine. A. M. Cumming . . . . . . . . . . . . . . .  189.704 Water closet, F. Pohley . . . . . . . . . . . . . . . .  _ . . . .. . . . . . . . . 189.782 
Locomotive water stand pipe, H. Smith . . . . . . . . . . .  189.665 Water elevator, C .  E. Lykke . . . . . . . . . . . . . . . . . . . . . . .  189,761 
Loom shuttle. C. Lewando . . . . . . . . . . . . . . . . . . . . . . . . . .  189,633 : Water engine , J. S. W. Johnson . . . . . . . . . . . . . . . . . . .  189.627 

Aerated beverage lIavor. J. Matthews . . . . . . . . . . . . .  189.764 Loom staff picker. A. I. Earle . . . . . . . . . . . . . . . . . . . . . . .  189.712 ' Water IIlter, C. C. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.771 
Anchor. I" . A.  Buck . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.601 Lubricator, J. C. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.752 Water liiter. W. S .  Snook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.806 Anti-friction compound, G. E. Behrens . . . . . . . . . . .  189.664 Lubricator for steam engines. J. Powell . . . . . . . . . . .  189.651 Water wheel, J. S .  Boddie, Jr . .. . . . . . . . . . . . . . . . . . . . . 189.647 
Bale ties, twisting, E. E. & r. A. Kilmer . . . . . . . . . . .  189.748 Malt kiln. H. Altenbrand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.678 Whip lashes. twisting. G. A .  Martin. . . . . . . . . . . . . . .  189,63L 
Bath tUb, C. E. L. Holmes . . . .. . . . . . . . . . . . . . . . . . . . . . 189.559 Mechauical movement, E. C. Hopping . . . . . . . . . . . . .  189.738 Whips, fitting sidings for. M. E. Moore . . . . . . . . . . . . .  189.569 
Bed bottom, spring, J. H. Frizelle . . . . . . . . . . . . . . . . .  189,553 Mechanical movement. J. E. Lewis (r) . . . . . . . . . . . . .  7,617 Wind wheel, A. J. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,700 Bedstead. wardrobe. C. Pabst . . . . . . . . . . . . . . . . . . . . . .  189.776 Medicine glass. T. G. Boggs (r) . . . . . . . . . . . . . . . . . . . . . .  7.606 Windlass beam, vuriable power, D. Knowlton . . . .  189.751 
Beer barrel, vent. F. Schultz . . . . . . . . . . . . . . . . . . . . . . . .  189,795 Millpick, 1. Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.772 1 Window screen. W. Flood . . . . . . . . . . . . . . . . . . . . . . . . .  189,720 
Beer faucet, P. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,760 Moulding machine. A. W. Stossmeister . . . . . . . . . . . .  189,812 Writing lIuid, J. M. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  189.813 
Boiler flue cleaner. J. S .  Smith . . . . . . . . . . . . . . . . . . . . .  189,666 Moulding sand sifter, J. Stackpole . .. . . . . . . . . . . . . . . . 189.563 _ 
Boot and shoe, W. J. Watkins . . . . . . . . . . . . . . . . . . . . . . 189,819 Moulding and sheet metal. H. Miller. . . . . . . . . . . . . . . .  7.609 
Boot jack. Doisy & Sarrazin . . . . . . . . . . . . . . . . . . . . . . . .  189.708 Mower. Douglas & Wemple . . . . . . . . . . . . . . . . . . . . . . . . . .  189,709

. 
( A copy of any of the above patents may be had bv 

Boots, cementing rubber, R. S. Woodford . . . . . . . .  189.827 Music stand. J. D. & C . E. Alvord . . . . . . . . . . . . . . . . . . 189.644 remitting one dollar to MUNN & Co. ,  37 Park ROW, New 
Bottle stopper, J. Slim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,801 Musical key board, G. N. Caro.zl. . . . . . . . . . . . . . . . . . . .  189.548 York city.] 
Bottle stopper. valve nqzzle, C .  Cristadoro . . . . . . . .  189.611 Nursing bottle. J. Briere . . . . . . . . . . . . . . . . . . .  . . . . . . . .  189.691 .................................................................................... !"'!! Bottle washer, E. TurbeVille .' . . . . . . . . . . . . . . . . . . . . . .  189.669 Nut lock, J. D. Kennard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.747 
Brick, T. F. Adams ........ , . . . . . . . . . . . . .  v . . . . . . . . . . 189.676 Nut lock, G. Neilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.642 
Broom and brush rack. J. B. Clark. Jr . . . . . . . . . . . . . 189.606 Oil can. W. H. Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.682 
Burglar alarm. W. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  189.803 Ore separator. W. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . .  189,734, 
Burial casket. C. F. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  189,809 Organ action, reed. L. K. Fuller . . . . . . . . . . . . . . . . . . . .  189.554 
Butter worker. H. A. Clow . . . . . . . . . . . . . . . . . . . . . . . . . .  189,803 Organ reed. L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.555 
Button, B. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,595 Pan and basin, G. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.590 
Car coupling. G. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.639 Paper boxes, inserting staples In. H. R. Heyl (r) . .  7,608 
Car coupling. C. C. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,710 Paper collar. S. S .  Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,726 Car coupling. W. B. Dunning . . . . . . . . . . . . . . . . . . . . . . .  189.614 Paper cutting machine. E. Schlenker (r). . . . . . . . . ... 7.612 Car coupling. J. Lips . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  189.634 Paper pulp engine. J. S. Warren . .. . . . . . . . . . . . . . . . . . 189,671 Car coupling. A. C. Rumble . . . . . . . . . . . . . . . . . . . . . . . .  189."<91 Pattern. metallic composition. J. Habermehl . . . . .  189.729 
Car heater. T. Keech . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . 189,743 Pencil sharpener. G. Agnew . . . . . . . . . . . . . . . . . . . . . . . . .  189.592 
Carbureter. J. M. Palmer . . . . .. . . . .  . .  . .  . .  . .  . . . .  . . .  . .  189.645 Piano stringing device. G. Morgan. . . . . . . .  . .  . .  . .  . . . .  189.763 
Carriage shaft. J .  A. J. Sawyer . . . . . . . . . . . . . . . . . . . .  189,657 1 Picture exhibitor, F. Prince . . . . . . . . . . . . . . . . . . . . . . . .  189,784 
Chain links, ornamental. E. F. Seery . . . . . . . . . . . . . .  189,797 Pipe coupling. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,593 
Chains, link for. J. J Freeman . . . . . . . . . . . . . . . . . . . . .  189,619 Pipe tongs or wrench, E. R. Girvin . . . . . . . . . . . . . . . . .  189.621 Chair seats. J. Lemman . . . . . . . . . . . . . . . . . . . . .  189,757, 189.758 Pipe wrench. W. Eberhard . . . . . . . . . . . . . . . . . . . . . . . . . .  189,615 Chandelier, friction clutch. J. H. Seaman . . . . . . . .  189.580 Pipe wrench. E. R. Mathews . . . . . . . . . . . . . . . . . . . . . . . .  189.567 
Chamber case. G. Vorrath . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.818 Plow, W. Clore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.607 
Chamber closet, E. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . .  189.8rr.1 Plow, H. Gale . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  189.722 
Chuck for gas fittings. etc . ,  J. Powell . . . . . . . . . . . . . .  189.652 Plow. J. M. Looker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.636 Churn, G. S. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,635 Plow. reversible, E. C. Hodge . . . . . . . . . . . . . . . . . . . . . .  189.558 Churn dasher. W. M. Landreth . . . . . . . . . . . . . . . . . . . . .  189,631 Potato digger. J. P. Maull . . . . . . . .  . .  . . . . . . . . . . . . .  1&!.568 Cider and wine press. J. Schoepllin . . . . . . . . . . . . . . .  189,658 Printing roller, litho. W. H. Woodcock . . . . . . . . . . .  189.928 
Clamp. J. G. Mole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,767 Printing. colors for. C .  H. O. Radde . . . . . . . . . . . . . . . .  189.654 
Clamp for making frames. J. Zimmerman . . . . . . . . .  189.831 Printing presses. Griffith & Byrne . . . . . . . . . . .  189.556, 189.728 
Clothes pounder. Roberts. Rowe & Lane . . . . . . . . . .  189.577 Printing press. W. H. Woodcock. . . . . .  . . . . . . . . . . .  189,829 COffin, cast iron exterior, R. Beachman . . . . . . . . . .  189,596 Propeller, steering, J. H. Carpenter •. . . . . . . . . . . . . . .  189,603 
Coin detecter, W. Painter (r) . . . . . . . . . . . . . . . . . . . . . . .  7.630 Pulley. screw hOisting. L. T. Pyott (r) . . . . . . . . . . . . .  7,611 Confectionery, putting up, H. H. Snow . . . . . . . . . . . .  189,807 Pump. chain, T. Wallis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.670 
Copy book, Requa & Dunn . . . . . . . . . . . . . . . . . . . . . . . . . .  189.574 Pump valve. W. E. Worthen . . . . . . . . . . . . . . . . . . . . . . . .  189,8&) Corn planter. H. W .  Mayerhoff . . . . . . . . . . . . . . . . . . . . .  189.766 Pump. elastic bucket. T. Kenyon . . . . . . . . . . . . . . . . . . .  189.629 Corn planter, dropper and marker. Silisbee et al . . . 189.581 Pumps, driving. ship's, Gordon & Baxter . . . . . . . . . . 189,622 Com sheller, J. E. Lewis (r) . . . . . . . . . . . . . . . . . .  . . . . . . . 7.616 Punching sheet metal, T. Rowan . . . . . . . . . . . . . . . . . . .  189.656 

Inside Paae, each insertion - - - 7'fl cents a line . 
Back Page, each insertion - - - - $1.00 a lin ... 
Engravings may head advertisements at the same rate 

per line. ()y measurement, as the letter press. Adver
tisements must be received at publication ojfice as early 
as Friday morning to appear in next issue. 

THE FIRST GREAT SALE OF 
PATENTS AT AUCTION, 

$1 ADDING MACHINE. i�;B';,'g?k!:t':�: Merchants, and everybody ! By mail. carefully packed, on receipt of price. HOLT &; CO., Box 2462, Grana 
Rapids, Mich. 

WANTED - FOR MONCLOVA, STATE of Coahuila, MexiCO, a man who knows how to make St�lr Candles, without the use of SulphuriC Acid, capa
ble to put up and put in running order the necessary 
apparatus, superintend the manufacturing process, and 
teach same to the parties interested. A�R'Y and state 
terms to GOLDFRANKslnRfnton��J?exas. 

Corset, L. A. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.777 Redistillation apparatus. P. G. Rooney . . . . . . . . . . . .  189.578 H U B  TURNING MACHINE lllustrated circulars 
Corset, E. S. Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.672 Rellector, etc., A .  Pudigon . . . . . . . . . . . . . . . . . . . . . . . . .  189.653 free. HUGO LUEBBEN, Sheboygan, Wis. 
Cotton picker, J. Tripp . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .  189.815 Revolving lire arm. D. Moore (r). . . . . . . . . . . .  . . . . . .  7.610 
Crimping pin. hair, A. M. Smith . . . . . . . . . . . . . . . . . . . .  189.804 Rice huller, E. H . •  L. L., & F. A. Graves . . . . . . . . . .  189,725 
Cultivator, harrow. Saur & Wilson . . . . . . . . . . . . . . . . .  189.792 Ropeway grip. A. S. Hallidie (r). . . . . .  . . . . . .  . . . . . . . . .  7,607 
Cultivator shovels. attaching. R. Elwood . . . . . . . . . .  189.550 Sad Iron. S. J. Bugh . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  189.602 Curtain IIxtures. A. B. Shaw . . . . . . . . . . . . . . . . 189,660, 189.798 Sash cord fastener. N. Holmes . . . . . . . . . . . . . . . . . . . . . .  189.560 Cutter head. oscillating, J. R. Locke . . . . . . . . . . . . . .  189.635 Saw IIling machine. S_ V. Pattillo . . . . . . . . . . . . . . . . . . .  189.646 
DentaJ foil condenser. Hood & Reynolds . . . . . . . . . .  189.735 Saw set, C. B. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.736 
Desk. C. H. King. . . . . . . . . . . . .  . .  . . . . . . . .  . .  . . . . . .  189,749 Sawing machine, W. F. & I. Barnes . . . . . . . . . . . . . . . .  189.681 
Ditcher. W. R. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,647 Sawing machine, G. J. Kautz . . . . . . . . . . . . . . . . . . . . . . .  189.628 
Door checks. C. S. Whipple . . 189,822, 189.823, 189,824, 189.825 Sawing shingles. H. J. Morton . . . . . . . . . . . . . . . . . . . . . .  189.638 
Dredging machine. J. W. Philbrick .... . .. . .... .. .  189.650 Scales. platform. I . . Rigdon . . . . . . . . . . . . . . . . . . . . . . . . . .  189.786 Drying and cooling. C. H. Hersey . . . . . . . . . . . . . . . .  189,825 Screws, threading. J. A .  Sheldon . . . . . . . . . . . . . . . . . . . 189.661 ' 
Drying ground wheat, O. S. Fuller (r) . . . .  . . . . . . . .  7.618 Screws . threading, H. S. Lansdell . . . . . . . . . . . . . . . . . .  189.764 ! Electro-magnetic engine. M. Egger . . . . . . . . . . . . . . .  189,714 Scythe fastening, F. Ludden . . . . . . . . . .  _ . . . . . . . . . . . .  189.565 
Electro-magnet. armature, H. Stroh . . . . . . . . . . . . . . .  189,584 Seed drill and harrow. T. J. Whitecar . . . . . . . . . . . . . .  189.821 i E·an. J . G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.793 Seeding machine, J . C. Baker . . . . . . . . . . . . . . . . . . . . . . .  189.679 
Faucet. A. Fuller (r) . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  7,619 Sewing machine braider, G. H. W. Curtis . . . . . . . . . . 189.705 
File, P. Heffernan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.733 Sewing machine feed dog. H. Feyh . . . . . . . . . . . . . . . . .  189.716 
Fire arm. front sight, F. W. Freund . . . . . . . . . . . . . . .  189,721 Sewing machine motor, Haworth & Newell . . . . . . .  189.624 
Fire bar, furnace. E. & G. E. Rowland . . . . . . . . . . . . .  189,789 Sewing machine, shoe, J. Bond. Jr . . . . . . . . . . . . . . . . .  189.599 

Z S ¢ I M� W� 1 35 �  
A strong, cODvenient, and durable Tool, for the factory, shop, farm, etc. S-inch, 25 cents ; lO-inch, 35 cents. For circular, address BOX 1996, Phila. ,  Pa. 

Fish and other traps. B. F. Smith . . . . . . . . . . . . . . . . . . .  189.805 Sewing machine shuttle, R. H. st. John (r). . . . . . . .  .7.615 �::����������::��������� 
Flower stand. folding, S .  R .  Pay . . . . . . . . . . . . . . . . . .  189.571 Shade fixture .• spring, P. W .  Phillips . . . . . . . . . . . . .. 189,781 ! _ 
Flowers, etc., mounting. L. L. Lewinsohn . . . . . . . . .  189,759 Shade holder and gas burner. F. S. Shirley . . . . . . . .  189.799 I Flue ditcher. W. W Snyder . . . . . . . . . . . . . . . . . . . . . . . .  189.667 SIrup and sugar filter, etc . , W. J .  Allen . . . . . . . . . . . .  189.594 i Fluting iron. B. B. B1gnall . . . . . . . . . . . . . . . . . . . . . . . . . .  189.546 Skate , parlor. J . W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.783 Fly fan, W. R. Fowler (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,613 Skid for handling boxes, A. Day . . . . . . . . . . . . . . . . . . .  189.7D6 
Fog horn. P. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,587 Sleigh knee, A. A. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . .  189.675 Fruit drier, T. R. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . .  189,746 Spouts and strainers. F. G. Neidringhaus . . .  189.640, 189,641 
Fruit jar. self-sealing. Earle & Perry . . . . . . . . . . . . . . .  189.713 1 Station indicator. J. P. Schmitz . . . . . . . . . . . . . . . . . . . . .  189.794 
Gage gl.ass. J. J. Paquette . . . .  : . . . . . . . . . . . . . . . . . . . . .  189,778 I Steam bOiler, D. Sullivan . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  189.585 Galvamc battery. M. W. Pamsh . . . . . . . . . . . . . . . . . . .  189,779 Steam trap. C. H. yeager . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,591 
Gas apparatus. J. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.575 Stench trap, P. F. Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.57C 
Gas. prodUCing, B .  F. Greenongh . . . . . . . . . . . . . . . . . . . 189.727 Stench trap, H. W. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.649 Gas heater, soldering, G. R. Gleason . . . . . . . . . . . . . . .  189.724 Stone and glass, polishing. A .  Vogeley . . . . . . . . . . . .  189.817 Gas key. A. G. BU1iby . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  189.695 Stove . C. A. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.557 Gas, making, J. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,576 Stove. lamp. G. H. Ferris . . . . . . . . . . .  . . .  . .  . . . . . . . .  189.616 
Gas regulator, J. Bassemlr . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.638 Stove. gas and heating, S. Rothschild, Jr . . . . . . . . . .  1R9.787 
Gate. Kelter &; Leickem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.745 Stove, safety car. S .  & G. R. Swartz .. . . . . . . . . . . . . .  189.668 Gate, C. Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.573 Stoves. water heater for. J. J. Elwood . . . . . . . . . . . .  189.551 Gate, G. J. Tinsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.814 Table easel. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.617 

POCKET COIN DETECTOn .  
Size of a silver dollar. No counterfeit coin 

can be made it will not detect. 25 cents by 
mail. Agents Wanted. Liberal discounts . 

J. W. �UTTON. 95 J,iberty St .• New York. 
TO MA C H I N I S'I'S. 

Wanted. at a large Anthracite Colliery. a machinist to 
take charge of the machinery and of the repair shop . 
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class running condition . and clean and neat. Addres'i/ �'i�fct����������:t 8illc�biH�i' �g��l�' N�� lo�Yt . None but a first-class man need apply. 

B 0 Y S Send 6c. for 100 pa ge Catalogue 
of Presses, Type, Cuts, &c. Presses 
from $3 to $1 1)0. Illustrated Instructions worth $10 GORHAM & CO" Boston, Mass. 

Gate. farm. O. F. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,620 Table. extension. J. E Spraker . . . . . . . . . . . . . . . . . . . . .  189.810 Gate. swinging. W. A. Ohaver . . . . . . . . . . . . . . . . . . . . .  189.644 Table blocks. J. W. Norcross . . . . . . . . . . . . . . . .  189.773, 189.774 S B JE ROME & CO 
Glass. manufacture of, F .  Siemens . . . . . . . . . . . . . . . .  189.800 Tap and die. J . Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.719 • • . ,  
Governor for engines. A. W .  Browne . . . . . . . . . . . . . .  189.693 Tea and coffee pot, E .  B. Manning . . . . . . . . . . . . . . . . .  189,762 Grain separator, A. A. Balat . . . . . . . . . . . . . . . . . . . . . . . .  189.680 Telegraph, printing, Pope & Edison (r) . . . . . . . . . . . . .  7.621 
Grain separator, Ballard et a! . .  . . . . . . . . . .. . . . . . . . . . . .  189.545 Telegraph signal box. S. D. Field . . . . . . . . . . . . . . . . . . .  189.717 
Grapnei for submerged piles, Bogert & Holmes . . .  189,638 Ten pin ball, W. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,674 Grate. M. G. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.636 Tenon and mortise joint.W. F. Morton . . . . . . . . . . . . .  189.770 
Guns. feeder for machine. J. P. Taylor . . . . . . . . . . . .  189.811 Thread cutter. T. Masac . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.763 
Harness buckle. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . .  189,632 Tbread, winding. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  189.697 
Hamess connectioD, F. Leclere . . . . . . . . . . . . . . . . . . . . .  189,755 Thread, spooling, J. W. West . . . . . . . . . . . .. . . . . . . . . .  189,678 
Harness pad, R. O .  Burgess . . . . . . .. . . . . . . . . . . . . . .  . 189.694 Ticket reel, W. N. Evans . . . . .. . . . . . . . . . . . . . . . . . . . . . 189.552 
Harvester elevator, Coddington & Kennedy . . . . . .  189.701 Tide power. II. Newhouse . . . . . . . . .  . . . . . . . . . . . . . .  189.643 Harvester reel, C. W. & W. W. Marsh . . . . . . . . . . . . .  189.566 Tire tightener, W. F. Rowe . . . . . . . . . . . . . . . . . . . . . . . .  189.788 Harvester, self-rake. I. N. & R. N. Cherry . . . . . . . .  189.605 Tobacco, marking plug, J. T. Drummond . . . . . . . . . .  189.711 
Hay press, W. Kelly. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  189.744 Tobacco. marking plu�, C. Peper . . . . . . . . . . . . . . . . . . .  189,572 Hay raker and loader, J. S. Hewitt . . . . . . . . . . . . . . . .  189.626 Tobacco package, P.  Cauhape . . . . . . . . . . . . . . . . . . . . . .  189.604 
Heater, molasses, etc., B. F. Harper . . . . . . . . . . . . . . .  189,732 Tobacco stick, M. M. Ledford . . . .  , . . . . . . . . . . . . . . . . . .  189,756 Hinge for iron vessels. F. G. Neldringhaus et al . . . 189,639 Tooth brush. Coakley & Lloyd . . . . . . .  . . . . . . . . . .  189.699 HOists, M. Pennypacker . . . . . . . . . . . . . . . . . . . . .  189.648, 189.649 Toy dancer. B. F. Spayd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.808 
Hone. strop, and oll cUP. Ketchum & Wilde . . . . . . .  189,561 Toy money box. J. Hall (r) . .  . . . . . . . . . . . . .  . . . . . . . . . . .  7.614 
Hoop poles. splitting. G. B. Selden . . . . . . . . . . . . . . . . .  189,659 Track cleaner car, J. N. Clark . . . . . . . . . . . . . . . . . . . . . . .  189.696 Horse hay rake. M. P. Denney . . . . . . . . . . . . . . . . . . . . . .  189,71Y7 Try squares. shade for, C. B. Hopkins . . . . . . . . . . . . .  189.787 
Horseshoe, J. C. Brightman . . . . . . . . . . . . . . . . . . . . . . . . .  189,692 Tube welding fumace. W. B. Sandford . . . . . . . . . . . . .  189,579 Horseshoe. S .  P. Fisher . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  189.718 Umbrella tip cup, R. Lubrinskl. . . . . . . . . . . . . . . . . . . . . .  189.564 
Horseshoe nailS, finishing, Mortimer et al . . . . . . . . . .  189.769 Under garment. S. T. Converse. . . . .  . . . . . .  . . . . . . . . .  ]89,609 
Horseshoe nailS, finishing. C. W. Woodford . . . . . .  ]89,589 Valve . safety. A. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . .  189.816 
Horseshoe nails, making, I. C. Tate . . . . . . . . . . 0 .  189,586 i Valve, steam slide, J. Gillies . . . . . . . . . . . . . . . . . 0 • • • • • • •  1 89,728 
Hose, watertigh.t. R. Cowen . . . . . . . . . . . . . . . . . . . . . .  189.610 

I 
V�l�cipede . Will & Uebele . . . . . . . . . . . . . . . . . . . . . . . . . . .  18S.588 

Hot water, heatmg. S. & J. Bennett . . . . . . . . . . . . . . .  189.687 VlOhn for practice. C. F. Albert . . . .  : . . . . . . . . . . . . . . .  189.677 Hydrant. J. K. Rugg. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  189,790· Vise, T. P. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,781 

Extra quality Clocks. 
New Ha'fJen, Conn. 
(Established 1856). Manufacture various special, novel. and tasteful styles of 

Detached Lever Time Pieces, 

Tbe .. St. Nichola'!,." Imitation morocco. (4�x4) . . . . . .  $2.00 
The U Souvenir." Turkey morocco. (4:!1!x4). . .  . • . . •  • .  2.50 The " Cabinet." black walnut. (6x4�)5 see cut . . . . . . . .  2.50 
��: :: Ig�l��:;'�g�o;iafct�(g���)� . �.!: : : : : : : : : : : : :  �:� 
The " Melrose." Scotch plald

h
(flx4�). mantel. 4 .00 

The ·���:rr��d,';.v�Aisf,e:r:h\\rt�0w..!a;��i.e;:l. 4.00 

Carefully pact."d and sent safely by mail, post-paId, on receipt of price. 

© 1877 SCIENTIFIC AMERICAN, INC.
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NEW AND IMPORTANT 

English Scientific Books. 
The Proll'ress of Civil and Mechanical Engineering and Shll.bnilding. �llustrated . )  Edited b:l; 
T�'; l��J;';apj, ���:a:��r. eW;'i����O��o'Ift� trated. Folio . . • . . $6 00 Monograms. By Chas. Klimsch. 78 plates. (to. $12 0 Initials and Ornamental Letters. By C. Kllmsch. 102 plates 4to. • . . • . $15 00 
�r�t�'i.'!,tt·olit�i!.�i¥��ie�02 a�at�iu�oior $M� chanical Engineers. By D. k. Clark. Illustrated . 
C:M�;sMan;'gem;'nt. By J. :HIslop: Plates. 2 ��l� 8vo . . . . . . . . $9 00  The Kinematics of Machinery. Outlines of a Theory of Machines. By J . Realeaux. lliustrated. 8vo . . . . . • . . $7 00 Discoverie .. and Inventions of the 19th Cen-tury. By R. Houtledge . Illustrated. 8vo . $5 25 Yachts and Yacbting. By Vanderdecken .  Illus-trated. 8vo. . . . . . $10 50 Experimental Mechanics. By R. S. Ball. Illus-trated. 8vo . . . . . . . $6 00 P.\'.oft�;;:'s���· 70�r��tr��ro::en�h of ?issa�dier. $3BJi 
Aerial Navil!'ation. By C. B. & R. B. Mansfield. Illustrated . . . • . . $5 00 T��ili!E,f��C'¥::n�rat�� 6l��!�aJ. !���e:;. I�it!d by J. N. Lockyer. Colored plates and Iflustrations .  8vo . . . . . . . . $12 60 Reed's Enlineer's Hand Book to the Local ::!;�e2 vo�::rd �xam.jnati�ns, �·ith. 8uprl«&'i 
The Practical Gold-Worker, or the Goldsmith's and Jeweler's In�tructor. By G. E. Gee . $3 75 

ar- The above or any of our Books sent by mail, free 
Ofcf���g:'aa:f��l��b��ca��rRf��:·e of Practical and Scientific nooks-� pages, 8vo-sent free t:> any one who will furnish his address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 

S10 Walnut Stl'eet, Philadelphia. 

THE DINGEE & CONARD CO'S 
BEAUTIFUL EVER-BLOOIUING 

R O S E S 
StrongPot Plallts,snitable for immediate flowering, 
sent safely by mail ,  postpaid. 5 splendid varieties, 
your choice, all labeled. for $1; I� lor $�; 19 for $3 ; 26 
for $4 ; 35 for $5 • .  For 10 cents each additional, one 
IUagnUleent PreIq,l.umRm;e to every dollar's worth 
ordered. Send for our NEW GUIDE TO ROSE 
CULTURE, and choose from over 300 finest sorts. 
We make Roses a Great Specialty, and are the largest 
Rose-growers in A rIl,,·ica. Relerto 100,000 customers in the 
United States and Canada. THE DINGEE & CONARD 
CO., ROSE-GROWERS, West Grove, Chester Co., ra. 

P.tented ri368-18740 BOLT CUTTERS. 

n 
Dies open and close and Bolt 

thrown out automatically. 
One pattern, holds finished bolt. 

on ceptre. and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 
in a Lathe. Highest award of 
American Institute, 186c) & 1874-

Wood .. LI �ht Machine Co., Worcester, MasSo 
make all kll.ds of I ron Working Machint-ry. 

Also, Shafting, Pulleys, &c-

IT PAYS to sell our Rubber Hand Printing Stamps. Terms free. G. A. HARPER & BRO., Cleveland, O. 

$titufifit jtutritau. 

TO OUR READERS. 
51 :2.0 0 B E  

OF 

CORAL JEWELRY 
GIVEN AWAY. 

A very Hberal of!'er Is made by the F LOR E N C E 
.J E W E L RY COM PAN Y  to an the readers ot this Paper 
who wili avaU themselves oC t.his EXT RAORDI N ARY 
O P PORTU N I TY ohocuring a handsome set oC C O R A L 
.J E W EL RY F R E E .  Consisting oC a beautiM N E C K 
LA CE and C ROSS t o  MATCH, and equal t o  any set 01 
Cora.ls .old in this COUiltry, as the following letter testifies :-

OFFICE, FLORENCE JEWELRY CO. 
FLOBENCE, ITALY, 

To the FLomufca J.wa.:KY Co., PITTSBURGH. }"..&.., U. S, A. 
• . .. . .  You may assure all your patrons that the Corals we send you are 

�O:���!i��::�o�h
l�S¥ !� lIP"!! t :e. �anur&Cture, Bnd we would suggest that you do 

, 
(Signed,] L. M. LAZREEL, Secretary and Treasurer. 

CORAL JE'WELRY COUPON. 
On receipt of this Coupon, together with $1.25 to cover expressage or mailing, packing, 

and the Fine Case the Corals are enclosed, we will send to all the readers of this paper 
our beautiful and valuable Premium Set of Coral Necklace and Cross IF R  E E . 

We will honor no order unless it contains this Coupon, and we wlll not honor the 
Coupon after ninety days from the date of this paper. 

IMPORTANT NOTICE. 
Should it be desired, we win send t�ether with the Necklace and Cross (or separatel,.) 

a set oC Gold C O R A L  E A R  D R P and B R E A S T P I N . (the price oC whlCh 
is $!.OO,) upon receipt of 75 cents ; or, f alfthese goods are deSIred, enclose the total charges 
which will be 11.25 for N EC K L A C� A N D C ROSS .. and 75 cents for ,the set 

D ROPS A N D  B R EA T P I N -Totaf, .".00. Thus securmg Cor 
would cost. you otherwise $16, • All orders must be addressed to the 

F LOR E N C E .J E W E L R Y CO. 
116 A 118 Smithfield St., Pittsburgh, Po. 

And all subscriptions direct to the Newspa.per. 

C A UTI 0 N ! -�!:!��8
no��O��:�e

w�:���e °8�: a��o���� a
o
g�:t��:r��: 

therefor to beware ot other Coral Jewelry concerns, who tollow after our style of 
advertising. 

R I S D O N ' S  I M P R OV E D  

TURBINE WATER W!!EEL 
Yielded at the test of Turbines at Centennial Exposition the best results at all stages of gate. Send for circular to 

T. H. RISDON & CO., 

N .  F. B U R N H A M ' S  
1874 

WATERWHEEL declared the , .  stan(Iard turbine," over 600 persons who bought and use with part and fnll gate open. Mt. Holly, N. J. $50 00 SCREW-CUTTING FOOT LATHES- j lIIannfadurers of lIlILL lIIACHINERY. • Foot DrillPress1l.�·L.S��'k�'1Rc�rcgl��i�nati 0 
--
--------------------

Pamphlets Free. N. F. BURNHA1U, York, Pa. 
. ' '

WESSELL METAL, A PERFECT IMITA-
BIG PAY to BeH our RUBBER PRINTING STAMPS. tion of gold in color, Burface, and acid tests, for manuTerms free. TAYLOR & Co.,Cleveland,O. facturers of imitation jewelry, and other workers in flne yellow metal. WesseIManuf'gCo., No. 317 E. �2d St. ,N.Y. 

I I MPORTANT FOR ALL CORPORATIONS AND MANF'G- CONCERNS.-Huerk'" Wateh-Inan' .. "'lIne Detector, capable of accurately controlling the motion of a watchman or patrolman at the different stations of his beat. Send for circular. 
J . E. B U EKK, P . O .  Hox�79, Hoston.Mass 

N. B.-The suit against Imhaeuser & Co., of New York, 
�:�e %�����t!�:'�eaa:��in�rr:�2eJ:��' & 

PJ�Cl�rd!�fi� 

OTIS' SAFETY H?ISTING 
MachInery. 

OTIS BROS . & CO., No. 348 Broadway, New York. 
50 Visitinll CI!-rds, with name, lOc o and stamp. Ag'ts Outfit lOc. L. C. COE &; CO., Bristol, ct. 

V ANDERBURGH, WELLS & CO. , MA-CHlNISTS' Pattern and Brand Letters, etc., Complete Newspaper Outfits, Engravers' BOXWOOd, etc. 18 Dutch Street, cor. Fulton, New York. 

333 
FIRE AND RED BRICK PRESSES . FACTORY, No. 309 
S. Fifth St., Phila. S. P- MILLER & 80N. 

yg�s:�\-fJ!�v:R�!�,���ll'�:�I� for '290. Our answer is, that It COl'ts 

!�j� �h�!�to �g�:�� a�Ii $��O !l�r:;; 
make 100 pcr ct. profit. We have Q 
Agents, Lut Bell DIRECT to Famlli,\ at Factory price, and warrant th't: years 
We Bend our Pianos everywhere for trial 

found satisfactory. Send for
a
��:e�W���r��e�

a
t:rr�����l�hi��e�i�: 

full particulars, and contains the Dames of OTer 1500 Bankers, 1\1(>r· 
chants and Families that are using our Pianos in every State of the 
Union. Please state where you saw this notice. Address, 

U. S. PIA.NQ 00., 8:1. 0 nroadJway, N. Y. 

AYER & SON'S !t!!!!!: 
A complete guide to advertisers. New Haven Journal._ 
A necessity to all who advertise. Louisville Commercial. -The most complete and reliable work of the kind. 
Pitt.bU!'!/ Gazette. -Sent free to all who advertise . 
N.W.Al'o' MJlj����_J\'�J.,mJ�t�lltc 
��fr�c'l:: E���n�::t!rn:s�fi�l:����fli��e=:: vassed. Prices the lowest. Terms the best. 

$12 a day at home. Agents wanted. Outfit and terms free. TRUE & CO .. .Augusta, Maine. 
Lathes, Planers, Shapers, Drills, 
Gear & Holt Cutters, &e.E.GOULD,Newark,N.J. 
� -.:ii"tI -.:ii"tI PHOTOGRAPHIC AP P A· � "'-:=""' '''-:=''''' RATUS & CHEMICALS complete, with directions, 810. No toy ; takes pictures 
4x5 inches. Send for circular , B. MORGAN, 42S Monmouth St., Jersey City, N. J. 
$55 C $77 a week to Agents. $10 OUtjl1 Jilree. ... P. O. VICKERY, .Augusta. Maine. 
$5 TO $10 A DAY TO AGENTS. SAMPLES FREE. 32 page catalogue. L. FLE'l'CHER, 11 Dey St., N_. Y_. -=-� 

*!�,;, 
Small Tools of all kinds ; also GEAR WHEELS, parts of MODELS, and materials of all kinds. Castings of Small Lathes. En,nnes",Slide Rests, etc. Catalogues free. GOODNOW & WIGHTMAN, 23 Cornhlll, Boston. Mass. 
Brown & Sharoe M'f'a Co. , 

P R OV I DE N C E ,  R .  I . , 
J.j:��i�:�{W�rSi�:!i';,fYea�fi'�V'li:�lol';��g P�a��d MJ!�:: Machines of three sizes ; Screw FinlShin\ and Slotting 
:l��i¥��ln�rb��ii��S �:8��:nfb!fl:r� f���hje <q��th of Gear Wheels, which can be sharpened by grinding without changing their form. Index plates on hand, aud made or drtlled to order. au.. new IUustr<lted Cata
logue maued em application. 

Wood·Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving 
�����e�e�oa:iertaEA���SM��rsrn��O�oJ���:,t �::d Fie-Saw Machines, and Wood-Working Machinery gene-rally. Manu�%�'k'kiY. RUGG & RICHARDSON 

26 Salis bur:!, Street, Worcester, Mass. (Shop formerly occupied by R. BALL & CO.) 
PHOTOGRAPHIC APPARATUS COMPLETE, 
:l�� $�N)o"�2f.h d'e'i,�t�ta�;7�c�i��.:'i��.emicals, 

E. SACKMANN & CO., 278 Pearl Street, near Fulton, New York. 

�Y8c��n[���fn�Yn�eo�d:-yO��:n���il £ee���l� u.:W! $66 a Week in your own town. Terms and $5 outfit accordinjl'to law. free. H. HALLETT & CO . • Portland Maine. TO OL3 for stone cutters, contractors, and masons. 
:�;:;�;::::;;�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:::;:::::::���;;;;;::::;;;;;::�;;;;:::;;������= I. V. MEAD, Manufacturer, 370 Ave. A, near 23dSt., N. Y. Pat. Bush Hammers a specialty. 

E. d:) A. BETTS" 
W I L M I N C T O N ,  D E L . ,  

HEAVy MACHINE TOOLS, COMPOUND STEAM PUMPS. Send for descriptions, pnce lists, etc. SAMPLE PRICES. Pl8.flers to plf!pe ��-in.,�q . , 8 ft . .long, �:� IRs ,:::::::,� H u 36 " 11 Ii 11,000 " .  , .  " . .  ,1;150 40-in. Radial Drtlls, 3,300 .. . . . . . . . .  400 48 I I  U 4,300 I i  " , . . . . .  475 COMPOUND STEAM PUMPS. Steam Cylinder, 8-in. 10-1n. 12-in. Water H 4-in. 5-in. 6-in. Stroke, 10-in. 12-in. 14-in . Price, $262 if336 $� 

14-in. 7-ln. IS-in. $530 

FRICT ION GLU-rCHE sS 
--0'£0 A N O  E L E  VAT 0 R . 

' VO LN EY W .  M A S O N  & C O . P R DV. R. I .  
A N  ENGLISHMAN O F  GOOD ADDRESS, 

Bracelets SENT FREE ! 

who has had some experience in America among American tools, labor-saving and other machinery, would be glad to canvass in England for orders for American In- l.\t: .4.. � � X N El n. y P d' T I ventions, etc. Address SAM. MIDDLETON, 12 Londs- OF EVERY DESCRIPTION. on S 00 S 
�Ol'O�:rB_

er
-�e_;

,
-�;.:_-

r
;-"'-

En
...::.;-,�-

n
�-· -S-A-L-E-. - The George Place Machinery Agency Engine Lathes, Planers, Drills, & e .  

One 40 H. P. Locomotive BOiler, new. Price, $BOO. . 121 Chambers & 103 Reade Streets New York. Send for Catalogue. DAVID W .  POND, Successor to 
o 36-1 T b l  l2 f t l  d h  d P '  $1 5  ' LUCIUS W. POND. Woreester, Mal!<s. 'i"ddre';S J���l;:lF . �A*'l.'tJl�g� N.'¥'. · nee, 7 .  THE DRIVEN WELL. 

B A K E R ' S  
Rotary Pressure Blower 

��� ::;� �.,'m�7 l;�I:�1��e'i,ig�r ���inl.tR1i�h�� AmClican Driven Well Patent, leased by the year to responsible parties, by 
W M .  D. A N D R E W S  &, B R O . ,  NEW YORK. 

E U R E KA SAFE TY POW E R ! 

W" E  E N � M E L i n  I' I N E  J ET B lA C K every variety o f tu rn e d  wood  wOI'k pJII't5 of nl a ch , n e- ,'y�.c:�shn,'S ., bN w OJ l'e a n d  othl!r rnet.).!  
.. .  , k ENAMELED J ET GOOD S . I  n wDDd o r  metal. mo d e  to D O·der  "' M ER I C A '"  EN.,.,.EL CD.I J W ARREIo.I S T P R O V I O E N C  • R. 2 

A NEW PI:DU!TIIDI:. ;rn��Yc��t�2 
men wade . '''A''i'lI Glro-�", NO PEDDLING Salary " 3  a month. Hotel and traveling n:pensesJ)aid. S. A. GRANT & 00 • •  manufaotuters of ENVELOPES 
and PAPER, B. 4. 6, and 8 Home St •• CnwINNATI. 01110. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

rINE NEW :PAl.!PI1r..E� rOll 
Sen t free to those ;n,�,.r,..t,,(l. 

James Leffel & Co., 
Springfield, O. 

109 Liberty St. , N. Y. 
T H E  '!'RUAN T  BOYS : ��g�: \�'f.'i."1�i:: Toll-gate. Sent free for stamp. E. C. AEbey, BuJfalo, N,Y. 

S95 A mOllth aDd a���'DEm��Hp��mi CANDY & NOVELTIES I.!��!,':i� 
tum poatap. U. 81111'8 " 00.. � c� o. 

PLUMBAGO. PLUMBAGO. Users of Plumbago, for lubricating and other pur-posf��n it'i"�ptiedpj!,ttJ�J\i"�n q��\IMjiNY, Uwchland, Chester Co., Pa. Samples and circulars sent on aPPlicat",io"n",'====-c:--$96 A 14000th and ElpW�htog*!Ps!�� CIGARS LE'ITERS MUST have eDoloeed .. &0 <en' .TAMP r" ,etu .. POSTAGE. YARA CIGAR 00., C1ooiDDat.I. Ohio. 

1111111 �--J WR�RUO�HT 
.",,_ BEAMS & GIRDERS 

THE UNION mON MILLS, Pittsburgh, Pa. , Manufacturers of improved wrought iron Beams and Girders (patented). The great fall which has taken place In the prices of Iron, and especially in Beams used in the construction of FIREr PROOF BUILDINGS, Induc!'s us to call the special attention of Engineers, Architects. and BuiJders to the undoubted advantages of now erecting Fire Proof 
��r�;�t��J!�g�h r:IiIr£:;���� poa��p�lfc�1g� °t�r ���: 
g'8'J�md'l�i"lfi�d'dbl�'4�t �e B'Altwr1*,llliJ-:'1'tl,� cost of Insurance Rvoided,and the serious losses Q.nd in-

Warranted superior to any other. 

Practically impossible to explode. Tested to 300 lbs. pressure per square inch. 2-Horse Power, 
$1�0, 3 to 4 H. P., $2�0. Also, Stationary Engines and BOilers, and Spark Arresting Portable Engines for plantation use. Send for our circular. Discount to the trade. 

terruption to business caused by tire; these and like con-eo P Y YOU R L E T  T E R S .  �ljr:��:eg�I����ti����ls a�11�o�:�i!,"�/��� s�,j� 
A:�l�,e:��1r's���f��i t��gr:ftOe��1�t:'n����hne� ���ei�g�� t�:lr� :�iiy ���t: t�:\:tl:� ;��l�b� �(t:feOd� A copy of writin,g is taken easily, neatly, and instantly I We shall be pleased to furnish estimates for all the Beams without press. Full outfit sent by mail to any address complete, for any specific structure, Bothat the dUference W'J:LBRAHADII BROs.. 

1(0. 11318 E'I'IWktvI1l A.nlllle, J.>lIlla4elphial 
B. W. PAYNE & SONS, 

Corninl!', N. Y. on receipt of 25 cts. A.g�nts wanted. Address I in cost may at once be ascertained. Address 
CHAl'.MAN & RITZ, Madison, Ind. CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

© 1877 SCIENTIFIC AMERICAN, INC.
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Inside Pall'e, each insertion - - - ,. �  cent8 a line. 
Back PRlI'e, each in8ertien - - _ $1.00 R line. 
JiJngravings may head advertisements at the 8atme rate 

per line, fly measurement, as the tetter press. Adver

tisement8 must be received at '{fUblication Office as early 
as Friday rrwrninq to appesr in next issue. 

C'O' AB.DIOI.rA'S 
COFFEE & SUGAR MACHINERY 
Cofi'ee, ltIaH. Corn, Cocoa, and Graln

Dryin2' ltIachlne. Cofi'ee-Hulltng and 
PoJishtng ltIachtne... ()ofi'ee-Washlng 
Macblne. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar Street, Messrs. M lJNOZ & ESPRIELLA, 52 Pine Street, New Yorkt are Mr. Guardiola's Agents. and they 

:��vfri'iaE���� attention to all orders for any of the 

Best Tempered Cast Steel. 
Retail Price,'9 Cent" per lb. 

WARRANTED. IT Send for Clreular. 

Fisher & Norris, Trenton, N. J. 

M A C H I N I STS' TOO LS. 
NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 

Lathes, Planers. Drills , &0. 
NEW HAVEN ltIANUFAC'I'URING co ••  

New Haven, Conn. 

BRADFORD Mill CO. 
Successor. to JaB, Bradford Mi Co. 

MANUFACTURERS or 
French Buhr Millston., 
Portable Corn & Flour Mill .. 

S m ut Machinel, etc. 
A11O, dealen in Boltiuar Clotha ant 

Geuenl KIll FW'Dllblng. 
OIlloe&Factory,l68W. lid St, 

CINCINNA'I'I, O. 
�.B.8te1t'art,p,..". W.R.DuDlap.&e. 

SENT ON '&l'l'LICATION. 

RELIEVED. No medicine. 
G. J. WOOD, Madlson, lJld. 

[ESTABLISHED 1846.] 

Book 

NON-COMBUSTIBLE STEAM BOILER AliD PIPE 

COVERING 
WITH " AIR SPACE" IltIPROVElUENT. save���toE�l�rs�?�. ;'Ift���r! s�:�r£�U�·Mo. 

HARrFOR,D 
STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 

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

also UUAGE LATHES for TURNING HANDLES. Sale 
makers of Law's Pat. Shingle and Heading Sawing Ma
chine. Address TREVOR & CO., Lockport, N. Y. 
PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., CinCinnati, O. 

Local and Traveling Agents  Wanted 
In every State and Territory In tbe Union, to sell Me-
�::lt!�Je���:�an�

i
r�?ae=����e��

e
�\1olG1W:� 

Box 2874, N. Y. 

b N iagara 
m e  Steam Pump Works .  

ESTABLISHED 1626. 
CHARLES B. HARDICK, 

, N o . 2 3 A d a It. s S t r e e t ,  
= _ -. BROOKLYN, N .  Y. 

�N@'W�BBV 
. S T E A M  P U M P  W O R K S ,  

9� & 94 Liberty St., New York. 
Great reduction In ·prices. Send for catalogue. The 

U Knowles " bas always heen the best steam pump made. 

R O CK D R I L L I NG  M ACH I N ES 
A N D  

A I R  C O M P RESS O RS 
MAN U FA C ' v K E D BY BUR LEIGHROCKO Rill C O .  
SEND fOR f"Mr'HLE T F ITCH B U RG t-IASS .  

Type and Printing. Materials 
FOR SALIG_ 

in T��!�lb�'iWftr.;°�;:d°,t Type, In good condition, bav-
firevler, on Long Primer Body, about 550 lbs. 
Brevier, W lb�. 
Nonpareil, on Brevier Body, S60 lbs . 
1:l\.

a
i'�;, l�gJ��' are Copper-faced. 

Leads, Brass Rules, etc. 
8�r���&�\�YSI brass bottomed, 3. 
Composing }"'l'ames, 3. 
Racks, 2. 

st��8��flh SJ�i::rine 75x30 inches, one 72x30, both on 
The above were used on the SCIENTIFIC AMERICAN, 

and are in clean and perfect condition. The room in 
which the above is deposited is wanted for other pur
poses on the first of May, and the lot will be sold very 
g¥t.�k R���

l
k �:, ��; f�:lg�r ���I':,��::�. 

A
M
E
lU

CAN, 

E A G L E  F O O T  L A T H E S ,  l! Improvement in style. Reduction in 
rices April 20th. SmallEngine Lathe. 

�lIde Rests, Tools. etc. Also Scroll and 
Circular Saw Attachments, Hand Plan
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans . 

WM. L. CHASE & CO., . 95 & 97 Liberty St., New York. -------

BEAN'S FRICTION CLUTCH. 
The :Best on the Clobe, 

Universally adopted by ROLLING MILLS. 
No breakage of Gear or Machinery. None other can 
weigh the POWER. 

SAFETY ELEVATORS. 

THE TANITE CO.,  
STROUDSBURG, PA. 

E M E R Y  W H E E LS A N D  C R I N D E RS. 
GEO. PLACE, 121 ChamberS St., New York Agent. 

BUY YOUR .BOILER AND PIPE 

C OVE RING 
direct from tbe Manufacturers . 

ASBESTOS FELTING CO., 
Front St., near Gouverneur, N. Y. 

A. S. CAM ERO N ' S  
PATENT 

" SPECIAL " Steam Pump 
Is the Standard of Excellence at home and abroad. 

l!.ED'!1CED PEtICE LIST. 
Number. PRICE. Steam Cyl. Pump Cyl. Stroke. -- - -- ---- ----

0 $ iJO 3� ill. � i]]. 4 1 ,.� ! 2 6 2 100 2),,; 6 
3 1�0 6 I� ,. 4 200 '7 ,. 
:3 2�� � 10 

3' � i 10 ,. 400 10 l� 8 42iJ 1 0  6 
9 480 II � '12 10 ��O II 11 100 10� 12 8�0 1N 12 

A. s. CAMERON, 
Works, Foot of East 23d St. 

NEW YORK CITY. 

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

IIITH AUT U M Al l CA L  C U T · O FF  R E G U L AT O R  
'" � U B ·\ l A N  ( f- U \ /\ l \ t 

THE  BEST ,." M O ST E C O N O M I C A L  EN G I N E  M A D E  
� � ND � O R C / R C U L A R  

Th.J. C . tl OADLEY c o .  LAW R E N C E .  M A S S . 
STAr f # H � O E  Y O U  5 A W  T H I S  

SPARE THE. CROTON AND SA.VE THE COST. 
Driven or Tube Wells 

D. FRISBIE & CO., New Haven, Conn. furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANUREWS & BRO., 414 Water St.,  N.Y. $3 PRINTING PRESS ! who control the patentforGreen'sAmerican DrivenWell 

PrlntscardB, envelopes. etc., equal � �L A IS"P\,.,. ... .. .... CO any press. La�er sizes for large work. -- . � � ...,.......... .... -, 
.avr'��:Ii:1ht:::a�:¥:�:� Worcester, Ma.s. ,  
ment for old or  young. Or It can be made Manufacturers of the Blaisdell Patent Uprigbt Drills �'f!1t;:;;!j� f;�:���.:t�::.,h:�e. Send and other first-class Machinists' 'rools. Mnnn & G o' .S Patent Otlices. 

The Oldest AlI'ency for solicltin II' Patents in the 
lJnlted State .. 

""'====.. KELSE ¥ & CO., Manufacturers, 

l�������:���g��a:���f:l!,��! PUNCHING �1:�i�;&::;i�:�iI��;' UPRIGHT prPE�k�s. 
'Po O .  Box Hill. ALEXAN�:�l�o�li'.����entee. PRESSES. Conn. H. BICKFORD, Cincinnati, O. 

THIRTY YEARS' BXP1IBIENCE·l 
MORE PATENTS havebeelU8Cl1Ired through this 

agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps 01 the most ex
perienced men as examiners, ·apeclftcation writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent 0lIl00. 

SIXTY THOUSA ND inventors have availed them
selves of Munn It Co.'s services in exa.mIDlng their in
ventions and procuriug their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in
ventions, confer with inventors, prepare draWIngs, 8pe. 
ci1Ications, and assignments, attend to filing applications 

PATENT RIGHTS FOR SALE (EXCEPT 
In New England States) for the best Burglar A larm ever 
��;��;��: �. "K�§fl&iiJlj���:l.�4r.

h
<l'��.

nts. Send 

GUILD & GARRISON , 
34 to 44 Fi rst St.,  

Wlll1amsburgh, N.  Y., 
Manufacturers of 

STEAM PUMPS 
for all purposes. 

A\':C:I��ul\:ni,':t�S8, 
Air Compressors. 

MEN OF PROGRESS. 
In the Patent Office, paylug the Government fees. and Persons desiring t o  secure a copy of thi. magnificent 
watch each case,'step by step, while pending before the Engrav!ny. can do so at the following greatly reduced 
exam1ne�. This Is done through their branch office, cor- rates ; 
Der F and 7th Sts., Washington. They also prepare and =�l�f' !�SI�3?J'4;!iFic' AMERiCA-'N; '0;;;,$5 00 
file caveats, procure design patents, trade marks, ana re- year. . . . . .  . . . .  . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .  7 00 ISSUes, attend to rejected cases (prepared by the inventor Engraving, with Scn:NTIFIO AMERICAN and 
or other attorneys), jlI'ocure copyrights, attend to Inter- SUPPLEMENT, one year.. . . . . . . . . . .  . . . . . .  10 00 
ferences, give written opinions on matters of Infringe- IN��

I
��rrl';;lIW'kt:�

d
o�P��o,!:��:'l'i>;;

-
�;:�f rhi,u:;"!i 

ment, furnish copies of patents, and, in fact, attend to ����O�::r ��dl�:r��ct������in!e�o��f �� ftf��\�! every branch ot patent business, both in thl. and In for- accuracy of the personages It represents. The scene of elgu countries. the picture is laid 1D the great hall of the Patent Office 
A sooctal notice Is made In the SCIENTIFIC AM.r.R- at \\ ashlngton .  The grouping is spirited and artistic. 

ICAN of all inventions patented through this agency, i �.::::�nln���fo�:,ons represented ... e the following eml-
with the name and residence of tbe patentee. pat�n: I S. F. B. MORSE . . . . . . . . . . . . . . . . . . . . . . .  Electric Telegraph. are often sold, in part or whole, to persons attracte CYRUS H. McCORMICK . . . . . . . . . . . . . . . . . . . . . . . . .  Reaper. 
the Invention hy such notice. 'I'HOS . BLANCHARD . . . . . . . .  Lathe for Irreglliar Forms. 
Patents ohtalned In Canada, England, France, Belgium, rliIbI.,}i;�c'S"L� .�?�:��:·::::::.RevoiVt;;g

C
��,!'1�: Germany, Russia, PrusSia, Spain, Portugal, tbe Briti.b CHARLES GOODYEAR . . . . . . . . . . . . . . . .  Rubber Fabrics. 

Colonie. and all otber countries where patents are FREDERICK E. SICKELS . . . . .  " "  . . . . . . . .  Steam Cut-Olf. 
granted,' at prices greatly reduced from former rates. ¥!J'I �lr��§>�'1N ' : : : : . : : ' : � : : : : : :  :���.

s
.� .��.:i ��'i,�!��: Send for pamphlet permining specially to foreign pat- JAMES BOGARDUS . . . . . . . . . . . . . . . . . . . . . . .  Iron Buildings. 

ents, which states the cost, time granted, and tbe re- JOSEP II SAXTON . . . . . . . . . . .  , . . . . . . . .  Watch Machinery. 
PETEfi. COOPER . . . . . . . . . . . . . . . .  lron-Rolli� Mschlnery. qnirements for each country. i�i11111i��fJGs.'.'.' :.'.'.' .'�I�

C
:�����c'iI�'it ��l:,\;'::: Copie" of Patent'll. RICHARD M HuE . . . . . . . . . . . . . . . .  Fast Printing Presses. 

Persons desiring any patent Issued from 181J6 to Novem- fO'g� �!:'��3u;r��
c
�,:� t���fr{�le �e�l'1�J.,ee!a�� ber 2G, 1367, can be supplied with official copies at re.... t of th I d lib It d b th 

sonable cost, the price dependlug upon the extent of :T:brated 
e
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drawings and length of speclftcations. SCHUSSELE and al� the portraits were taken from life. 
Put up in sUff rolled paper cases, and sent by mail, Any patent Issued since November 2'1, 1867, at wbich postage free, to all parts of the country. 'l'be Engrav

time the Patent Office commenced prlntlIlJlthe-drawings tng formerly sold for $9. Address 
and specificatlono, may be had by remitting to this of- M U N N 8t, CO.,  
2ce U.  3,. Park Row New York city. 

.\. copy of tbe elaIms of any patent issued since 1688 
will be furnlsbed for tl. 

When ordering copies, please to remit for tbe same as 
above, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet, containing full directions for obtainrng 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tabLes Important to every pat
entee and mechanic, and Is a useful handbock of refer
�nce for everybody. Price 25 cents, malled free. 

Address 
lIUNN & CO., 

Pnbllsbers SCIENTIFIC AMERICAN, 
31 Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7tb Streets, 
Washington, D. C. 

TO ROOFERS AND BUILDERS, 

1872, 1873, 1874, 1875, 1876, 
S CIENCE REC ORD. 
trtt!�� ;'t�1r�:e�

h';.\e rE�e��l?o�?�:·ve",.
oPlp�IYp��� 

Persons deslr1rur a condensed history of t'he most Inter
esting Facts anil Discoveries In the Arts, SCiences, and 
Inventions, for. the years from 1872 to 1876, will find them 
recorded In the five volumes of the SCIENCE RECOUD, 
now olfered at half the original price. 
u!::"��'iIh':,'1������\��g���:::t:':e ��;�::l
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prepared expressly for these Annuals. 
w�r'f�

g 
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C
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count of the Progress of the World : 

CHEMISTRY AND METALLURGY, 
MECHANICS AND ENGINEERING 
ELEC'rRICIT!" LIGHT, HEAT, SObND, 
TECHNOLOGx ,  THE USEFUL ARTS, 
18tt!ult.NlM:ORTICULTURE, 

iiTII,},��h1:":3E1firJll,
E
TWE

L
fA��g�PJ§: HYGIENE, 

��H!lit6'J,�l:l°'l�lRH"fTiffl'��¥SICS, 
8�8llict�HIND MINERALOGY, 
�fJ�f?:l'AND NECROLOGY. 
Each yearly- volume contains about 600 octavo pages, 

including a large number of handsome engravings. 
They are bound in substantial and handsome bindings, 
and will be lIlailed on receipt of $1 .25 each, or $5 for the 
set of five volumes. 

They were published and heretofore sold at $2.50 each, 
or $10 for the oet. 
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of the volume covers the events and discoveries of the 
previous year. Sent by mall on receipt of price. Address 

MUNN & Wp��B���W:W York city. 

Co LO>CTR'OLL ED  
S HAF TING . 

<.rbe fact that tbis obaft:nr. has 76 per cent. greater 
�\1,<'e�fn

h
u:e?�:�d����i'u�':i�ugt��;l�� t

a
��c�t:,

a
��J We are also the sole ma.nufacturers of the CELEBRATED COLLINS'PAT. COUPLING, and furnish Pullers' Hangers, 

:��jlg[tt�� l'?,°st approved sY6�ES�t"A.llhIftfM'3. on 
Try street, 2d and 3rd Avenues, Pittsburllh, Pa. 190 S. Canal Street, ChIC�O, Ill., and Milwaukie, Wis. 

U- Sto
��t:n�
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I
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e
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y 
GEO. PLACE & CO. 121 Chambers St., N. Y. 

FOR ALL KINDS OF MACHINERY-Apply to S. C. HILLS, 78 Chambers St., New York. 

D .A..N"Bp-';:"ler�!d
L ��:.:����: 

Manufactured by the HULL &; BELDEN CO., 
Danbury, Conn. ---------------- ---

YALE 
IRON WORKS, 

New n n . "  

T H E B E S T  
A�-n MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMAN N ' S  I NJECTOR,  
MANUFACTURED BY 

N A T H A N  8t, D R E Y F U S ,  N ew York. 
1 08  Liberty St. 

Send Cor Circular. 

ClIpper Vertical ;E1ngInes, oft and on Wbeels. Price, on wheels, 6-horse power, NI!5'\ 8-borso, on wheels price $700. Dry StMm HOri,onta Engines 8-Horse Power Climax, on wheels, $925. Builder. of Stationery Engines, 4 styles ... from 6 to 200-horse power. CorUss Engines, Extra l"nlsh and Gut-olf Engines, 
8r:�n�:.t���n��ii���c

�lain Finished Engines, Boilers, 
Successors to Utica Steam Engine Co., formerly Wood & Mann. EstabUshed 1857. 
We have the largest line Engine Patterns In United States. tiood, resPQnsible 4gents wanted. TAYLOR MANUFACTlJRING CO.� Westlninster, MarYland. 

lib 5 Outfit free. Salary Iluaranteed. Write at once to niJ!!:,BnRaOn &coCnnO". 8 EOLST
T C U TT E R S � EMPIRE NOVE.LTY CO" 309 Broadway, New York. lIun , , _  

NEWSPAPER FILE Blake's Patent Stone & Ore Crusher. 
The Koch Patent File, for preserving newspapers magazines, and pamphlets, hits been recently Improved 'and price reduced. Subscribers to the SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be .�Plled for the low price of $1.50 by mail, or $1.25 at the 

Po ssrE(�M��c
p
alNi;;RI�'i"Nv;" 
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de
�������� every one wbo wisbes to preserve tlie paper. 

Address 
"UNN & CO THE " Scientific American" is printed with OHAS. .IlL . ., ENEU JOHNSON & CO. 's INK. Tentb and Lom Pnbllobers SCmNTIFlc AMERICAN. bard Sts., Philadelphia, and 59 Gold St., New York. 
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