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New Mechanical Inventions. 

A new form of Rock Drill, of the reciprocating type, has 
been designed by Mr. C. H. Chandler, of Foxcroft, Me. The 
drill point is cruciform in transverse section, having three 
of the wings or blades sharpened on the lower edges, and 
one wing squared and a little shorter than the 
others, the object being to crush the drill 
chips, keep the bottom of the hole free, and 
prevent the drill from entering too deeply 
into soft rock. 

Mr. E. O. Leermo, of Gold Hill, Nev. , pro­
poses to make the Suction Pipes of mining 
pumps terminate in perforated nozzles at­
tached by a ball and socket joint, so as to be 
readily removed out of the way of the work­
men in sinking the shaft, and to be used in 
shallower water than a straight and rigid 
suction pipe can be. 

A new Screw Propeller, which is claimed 
by the inventor, Mr. J. C. Capern, of New 
York city, to be unusually economical of 
power, has its blades formed in the section of 
a hollow semi·cone, having the flaring sides 
astern. 

A machine for Cleaning and Condensing 
Lint Cotton as it comes from the gin has 
been invented by Mr. A. T. Hunt, of Arka­
delphia, Ark. It consists of an inclined sta­
tionary or adjustable screen, made in sec­
tions, with parallel fingers, in connection with 
an endless belt having lateral combs or rakes. 

Mr. W. F. Eyster, of Chambersburg, Pa. , 
has invented an improved Water Motor for 
driving light machinery. The class of mo­
tors to which this invention belongs is that 
which employs a wheel having buckets upon 
its periphery, against which the stream of 

/ 

water is made to impinge. The improve-
ments consist in the peculiar construction of 
the wheel, which is made of two convex disks with a trough­
shaped peJ.'iphery, carrying two rows of bucket s ;  in the 
construction of the case, which is divided horizontally and 
arranged so as to be readily taken apart, and in the devices 
for preventing leakage at the joints. 

Mr. Caspar Hiiebner, of Newark, N. J. , has invented an 
improved Motor, applicable for purposes of locomotion, 
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such as propelling a hand car, and arranged so as to 
give out for a long time power which is stored up in 
heavy fly wheels. Motion is communicated to the fly 
wheels by means of cranks oppositely arranged and oper­
ated by hand levers. 

Fig. l.-IMPROVED GRINDSTONE TROUGH. 

An ingenious Hoisting Clamp for Barrels has been in­
vented by Mr. W. Bulkeley, of Ballston Spa, N. Y. Two 
pairs of pivoted levers are connected at their lower ends by 
semicircular cross bars, and at their upper ends to a straight 
cross bar by links, the. strain of the hoisting rope having the 
effect of tightening the hold upon the barrel in proportion 
to the weight of the latter. 

[$3.20 per Al1nUDl. (POSTAGE PREPAID.] 

IMPROVED MACHINE TOOLS. 

In the annexed engravings we illustrate some new ma­
chine tools manufactured by the Brown & Sharpe Manufac­
turing Company, of Providence, R. I. , all of which are note· 
worthy for excellence of design; finish, durability, and gen 

eral efficiency. In Fig. 1 is shown a grind­
stone trough combining a number of very 
desirable qualities. In addition to the ordi­
nary arrangement of trough, spindle, and 
pulley, it is provided with self-oiling journal 
boxes and an adjustable device for truing 
the grindstone. This device, shown in Fig. 4, 
page 274, can be instantly applied to the face 
of the stone, working automatically and with­
out dust, keeping the stone always in good 
shape and condition without interfering with 
its constant use. The stone should be re­
volved so as to have the device upon the face 
which moves upward. The main stand or 
bottom piece of the device is securely clamped 
upon the trough close to the face of the 
grindstone, then by turning the hand wheel 
the threaded roll is brought into contact with 
the face of the stone and allowed to remain 
so as long as is requisite to produce the de­
sired result. The water is left in the tro,llgh 
as usual, so that the device, while always at 
hand and in position, does not for an instant 
stop the continuous use of the stone. When 
the hardened steel threaded roll becomes worn 
it may be readily and repeatedly cut from 
time to time as occasion may require. 

In Fig. 2 is shown a special automatic bevel 
and spur gear cutting machine, in which there 
are two separate heads upon one bed or 
frame. One of them is designed for cutting 
bevel, and the other spur gear, teeth. They 
are specially intended for cutting the small 
gears used upon sewing machines and other 

light machinery. Both machines are automatic in their 
movements to the extent of revolving, the wheels being cut 
from tooth to tooth, the cutter passing through for each 
tooth, and stopping when the wheels are completed. 

Upon the machine for bevel wheels the movement of a 
lever places the wheel in position for the second cut, after 

[Continued on page 274. J 

Fig. 2.-BEVEL AND SPUR GEAR CUTTING MACHINE. Fig. a.-AUTOMATIC BALANCE WHEEL TURNING MACHINE. 
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HOW PATENTS AFFECT PRICES. 

Give a dog a bad name-then hang him! 
This is substantially the logic of no inconsiderable part of 

the world with regard to inventors' rights. A patent is 
called a tax upon the consumer, a tribute to greedy corpora· 
tions, a burden upon the industry of the country; and the 
cry, " Away with patents!" follows as a matter of course. 

A prominent speaker before the House Committee on 
Patents (Hon. S. A. Hurlbut) echoed, perhaps unconscious· 
ly, this estimate of the system, when he parodied Sydney 
Smith's description of the taxation of the English people 
from the cradle to the grave. " It is so in the United States 
in regard to patents," said the speaker. "I am told that 
there are patented apparatuses used sometimes during the 
birth process ; but after the birth and until the death, there 
is not a step in the existence of that child, from the time 
that by patent pins his clothing is hooked together up to the 
time you carry him to his grave, an old man, in a patented 
coffin and in a patented hearse, that he can escape the oper­
ations of the Patent Office. They have gone so far now that 
his body is lowered into the ground by a patent crank, and 
even his grave stone is made by a patent process. " Another 
speaker, the attorney of the Western Railroad Association, 
was even more severe in his protest against tribute-taking 
patents. Even so simple and necessary a thing as a loaf of 
bread, he said," pays tribute to twenty-one classes of pat­
ents, in each of which classes many patents are now alive: 
the plowshare, point, handles, and tackle ; the harrower, 
the seed sower, the cultivator, the harvester, the thrasher, 
and the separator; the bolts, the hopper, the stones, and the 
gearing of the mill; the bag, the holder of the bag, and the 
strap or string with which it is tied ; the yeast or baking 
powder, _the oven, the extension table, and the dishes, are 
each the subjects of patents to which tribute is paid. " 

The inference from all this is that the bread we eat costs 
more than it otherwise would by its share of each and all of 
these various tributes; that each step of our lives from the 
cradle to the grave is increased in difficulty and cost by the 
aggregate of all the burdens laid upon it by the infinite num­
bel' of patents which hedge it about. 

It is qnite possible that the talk of the gentleman quoted 
was sheertbuncombe ; but.the view indicated�s seriously held 
by not a few honest people. For their sake let us examine 
the immediate effects of some of the patents complained of. 
Take those bearing upon the loaf of bread. The farmer's 
plow is patented. We may assume that a certainty ; for if 
it were not patented he could not hope to compete with his 
neighbors who use patented plows. Space would fail 
here to trace the successive patented improvements in 
plows, by which the cost of plowing has been reduced. 
One of the latest, the substitution of chilled iron for cast 
steel in the mould-board, has doubled the durability of 
plows, and at the same time reduced their price from fif­
teen to twenty per cent. Within twenty years the improve­
ment in lines of draught iIi plows, patented improvement, 
has reduced the cost of plowing at least one half. With 
over a hundred million acres of land under plow, the an­
nual saving to the country effected by plow-patents must 
be counted by millions, and the cost of bread is proportion­
ately diminished. 

The loaf of bread "pays tribute " also to seeders, on 
which about six hundred patents have been issued. One ef· 
fect of these machines is a uniformity and certainty in sow­
ing, at a depth necessary to prevent winter killing in winter 
wheat, by which the 'crop is increased from one eighth to 
one fourth. The lowest proportion of gain for the crop of 
winter wheat of last year would amount to about 40,000, -
000 bushels ; and it would have been impossible to produce 
the crop raised without the seeders. The simple fact that 
800,000 seeders have been made during the past twenty years 
is proof enough that farmers find them profitable. Thanks 
to patents the seeders have been greatly improved in that 
time, and at the same time the price to farmers has been re­
duced fifty per cent. 

Another" tribute " is paid to reapers and harvesters. The 
simplest reaper' was the sickle. By the invention of the 
cradle a man's daily work in the grain field was increased 
seven-fold. With it a man could cut an acre and a half in 
ten hours, while two helpers could rake, bind, and stack the 
straw. Now with the combined reaper and binder a boy 
driving two horses can accomplish from ten to twelve times 
as much harvesting in the same number of hours. This ma­
chine alone has proved its capacity to save the country a 
hundred million dollars a year, with a proportional reduction 
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IIlUNN & CO., 31 Park RoW, New York. the iron, and by converting it into shoes is able to keep his 

mills in operation at a small profit to himself, when other­
wise they would have to remain idle, owing to the depressed 
condition of the general iron market. The regular saving in 
the cost of shoeing horses effected by the invention of horse 
shoe machines is twenty-five cents for each set of shoes. 
The general use of machine-made shoes in this country 
would reduce the aggregate cost of horse·shoeing from 
twelve to fifteen million dollars a year. In like manner pat­
ented machines for making horse-shoe nails are a "burden" 
to the blacksmiths to the extent of furnishing from two to 
three pounds of nails for the price required for one pound 
of hand· made nails. A machine for finishing carriage 
shafts has reduced this part of their cost from eighteen dol­
lars to seventy·five cents, and thus enables the owners of the 
patent to send their shafts to England, Germany, and Aus­
tralia, and yet compete successfully with the cheaper hand 
labor of those countries. A patented knitting machine 
(American), costing two hundred dollars, knits stockings at 
the rate of one sixth of a mill per pair for attendance, or 
sixty pairs for a cent. American patented looms have so reo 
duced the cost of cloth making that our muslins and calicoes 
can be sold at the doors of English and other foreign mills 
cheaper than they can be manufactured there. 

Thanks to patented machines, eighty-five per cent of the 
labor of making shoes is now done by machinery. A hundred 
million pairs were made on one class of machines last year. 
Labor is better paid than before the machines were intro­
duced, much more is employed, the quality of the work is 
increased fully twenty-five per cent, and the cost of stock 
has advanced, yet, as Mr. Hyde pointed out, the price of 
shoes has been very greatly reduced, so much so that Amer· 
ican shoes are finding sale the world over. The royalties on 
all the machines used in the best equipped factories, Mr. 
Storrow was told by a large manufacturer, are less than would 
be the rent on the additional room which would be required 
to do the work by hand! 

The manufacture of saws in this country has had to " pay 
tribute " to something like two thousand patents. At pres­
ent nearly every process in this line of manufacturing is 
covered by a patent. Operatives are paid one third more 
than fifteen years ago, while their productive capacity has 
been increased, by patented processes, five-fold. As a con­
sequence saws have been so cheapened as not only to almost 
entirely supersede those of foreign make at home, but to 
make possible a large export business to England, France, 
and all over the civilized world. 

One of the most profitable patents of late years was that 
on the Bessemer process of steel making, a process which 
reduced the cost of a ton of steel from $200 to $55. The 
highest royalty charged by Mr. Bessemer was $5 'a ton, or a 
little over three per cent of the saving due to the process. 
The royalties on . the machines which revolutionized the 
manufactory of hosiery and other knitted goods in England, 
did not exceed three per cent of the savings they effected. 
The aggregate royalties on the numerous machines used in 
shoe making are still less-3M cents per pair upon fine sewed 
work, and about 2 cents per pair on pegged work. 

We have seen what enormous gains and savings have come 
to the country through a few agricultural inventions. The 
successful machines have paid their inventors handsomely ; 
but their gains have been as nothing compared with those 
that have accrued to the users of the machines. And tha 
same may be said of all successful patents. The public is 
the chief beneficiary. It is not possible for a patent to raise 
the price of anything. Its sole advantage to the holder con­
sists either in enabling him to offer an entirely new and us.­
ful product to the world, as the Goodyear rubber patent, or 
in enabling him to furnish a better article at a given price 
or a standard article at a lower price than his competitors 
can with profit. In either case the public gains more or 
less during the life of the patent, and ultimately the entire 
profit of the improvement which the patent covers. The 
possibility of the alleged tribute taking hinges entirely on 
the assumption that the progress of invention would be the 
same in the absence of patents-an assumption which not only 
has no evidence to support it, but which all experience refutes. 

.. j.,,, 
WHAT IS LIFE! 

The best our dictionaries can give in answer to this ques­
tion is the verbal definition of the French encyclopedia, 
"Life is the opposite of death," a form of words giving no 
clew to the nature of the phenomena, the aggregate of which 
we call life. Language has many pairs of similarly con­
trasted words, such as up and down, high and low, hot and 
cold, heavy and light; and to say that any one of these is not 
its opposite adds nothing to the definiteness of our concep­
tion of either. Are life and death, like the others we have 
cited, merely relative terms? Or is there such an entity as 
Life, the addition of which to not living matter makes it liv· 
ing ; the subtraction of which from living matter makes it 
dead? Is life the result of organization, or is organization

' 

primarily the result of life? What is life? 
When primitive man asleep in his hut dreamed of war and 

the chase, of journeying to distant places, conversing with 
the dead, and the like, his natural inference was that there 
was in him a special self which left the sleeping body at will, 
yet was forced to return on the waking of the body. And 
since he saw in dreamland the counterparts of everything he 
saw in waking life, he as naturally extended to all objects, 
dead as well as living, the double existence he imagined for 
himself. 

Accordingly from the very dawn of history the conception 
of life as something supernatural, something superior to tho 
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bodily organization, which left the body temporarily in sleep life ceases to be the only unique phenomenon in nature, and of her coasts, light draught gunboats carrying large guns 
and trance and the stupor of drunkenness or disease, and per- takes rank among the powers and potencies of ordinary mat- will be constructed, and her fleet, it is said, will be used for 
manently on dying, has been familiar to all thinkers. The tel'. No wonder the controversy assumes at times a bitter- defensive purposes, never going into action at sea except 
idea of life as the result or expression of material combina- ness foreign to purely scientific discussions. The issues at when forced into it, or under specially favorably conditions. 
tion came much later. Later still came the compound theory stake are of transcendent importance, for upon the supernat- The days of such exploits as those of Farragut at New Or­
of life held by Leibnitz and Descartes and their followers, ural nature and origin of life hang the most revered beliefs, leans and Mobile are gone by, for torpedoes render them im­
who believed in a physical life for the body and a purely the most momentous theories, the most pretentious systems possible. Invasions by fleets are obsolescent, and all signs 
spiritual life for the mind. From this point of view the of the age. indicate that the navy of the future will be such defensive gun-
body is a machine, made up of mechanical devices and op- .. � • I .. boats as Germany contemplates, and light swift cruisers whose 
erated by mechanical or purely physical powers, while it is THE DECLINE OF THE mONCLAD. I sole duty will be the destruction of an enemy's commerce. 
inhabited by a soul which thinks, but takes no part in the dis- There is something which forcibly reminds one of the an- .. I • I ... 
charge of vital functions. In the words of Leibnitz, "The cient question of the irresistible force and immovable body, CONGRESS AND THE PATENT OFFICE FUNDS. 

body goes on in its development mechanically, and the laws in the modern futile search for impregnable ironclads and It has been the practice for some years past, says a corre­
of mechanics are never transgressed in its natural motions ; un opposable guns. A recent writer in the Revue des Deum spondent, to pay into the United States Treasury all the fees 
in the soul everything takes place as though there were no Mondea very pertinently compares the naval engineering of received at the Patent Office, and for Congress to appropri­
body, and in the body everything takes place as though there the present day to the quest 'for the absolute which occupied ate such money from the general funds as it thought fit, to 
were no soul. " This view makes life the product or expres- medieval astrologers, for in both cases, as fast as progress is Garry on the business of the Patent Office ; the amount ap­
sion of material combinations up to the point of conscious- made, new possibilities and new necessities seem apparent, propriated lately being generally more in accordance with 
ness; above that the soul is the life. until above all rises the obvious impossibility of predicting the ideas of the particular congressmen having charge of 

Of the three theories, the purely spiritualistic-that is, that when the desired goal shall be reached. Neither can the the appropriation bill than with the necessities of the case 
life is due to the indwelling presence of spirit-is at once the colossal outlay of money and time expended in attempts to- as pointed out by the amount asked for on behalf of the 
oldest and still the most popular. This was the conception ward the solution of the problem of guns and armor be said Patent Office. 
of Pythagoras, Plato, Aristotle, and Hippocrates. It has to have afforded other than merely negative results. Great The appropriation of $106,680, asked for by the Patent 
always been the theory of the Christian Church ; and it un- Britain has paid millions to discover that certain armor is Office for the current fiscal year for printing the Gazette, the 
uerwent many vagaries at the hands of Christian mysteries, not impregnable, or the converse that certain guns are not specifications of patents, patent heads, etc. , titles to drawings, 
scholastics, alchemists, and other speculative writers during irresistible, and at the present moment a leading British etc. , was cut down to $65,000, although it was well known 
the Middle Ages. At one time it was believed that each and engineering journal candidly avows that the total result of from'the experience of previous years that the amount of 
every vital process was the work of a particular spirit, and all experience in armor plating has reduced itself to the printing required to carry on the business of the office could 
a man's cOl:�fort and character depended on the kind of spirits quandary of whether it is better to use steel armor, which not be done for that sum, unless the number of patents 
that pervaded and animated him. Such were the teachings will resist penetration, but which will be quickly shivered by issued fell off in proportion, of which there was not the 
of Basil, Valentin, Paracelsus, and Van Helmont. Stahl the projectiles, or iron armor, which will not split, but which least probability. Nevertheless, although the necessity for 
summarily dismissed all this infinite host of immaterial in- will be pierced. In the matter of guns, which now are in the whole sum asked for was capable of mathematical de­
telligent governing spirits save one, the rational immortal advance, it would seem that the limit of the size .10 which p1onstration, Congress in its misdirected desire for economy 
soul. This soul, in his view, was the very principle of life. they can be increased must soon be fixed by the capacity of refused to appropriate anything more than the sum men­
There had grown up in that day a school of chemist-doctors vessels to withstand the concussion and shock of their dis- tioned ; and as a result the appropriation has all been ex­
who resolved all the phenomena of life into chemical action. charge. The heavier vessels are armored the stiffer they are, pended on needed work, which causes the stoppage of the 
In opposition to those Stahl contended that the real life force the less elastic, and consequently the more liable to injury printing of the Patent Office Gazette with the issue of 
was not only unlike the chemical force of ordinary matter, by racking strain ; to gain elasticity by reducing armor is of March 26, and of the specifications of patents with those 
but that the two kinds of force were hostile to each other- course to lessen the protection. bearing date April 2. As the patents cannot be sent out 
life persisting only so long as the vital or soul force was dom- So again, the whole question of constructing armored war without the printed specifications, the patents which should 
inant, death being the ultimate victory of the physical forces. vessels is about as unsettled as it very well can be. The In- be issued on the succeeding weeks will have to be suspended 

Stahl's immediate successors were soon compelled to reject flexible, supposed to combine in herself all the best expedi- until Congress appropriates more money, by the deficiency 
the idea that vital force was an intelligent force ; intelligence ents of advanced naval constructive skill, is a failure, and bill now before it, to carry on the printing. 
was relegated to the soul ; but they retained the notion of the verdict of an official board, translated into plain English, In the deficiency bill, the $40,000 asked for to finish the 
antagonism between vitality and the laws of mechanics, is, "Don't build another ship like her." Few concur in the printing for the remainder of the fiscal year has been cut 
physics, and chemistry. From this point of view Bichat de- proper mode of protecting a vessel. Some advocate unarmored down to $30,000, and it may be yet further reduced before 
fined life as " The group of functions which resist death. " ends and heavily armored citadel ; some, heavily armored passing both houses. To get along with the $30,000, even 

This idea of absolute diversity between the laws of living ends and lightly armored midship portion ; some advise ar- if that much is granted, the printing of the Alphabetical 
bodies and those which appear in " dead " matter is still a mol' all over, even to far below the water line ; some propose Index of Patents, which has been in preparation some time, 
very prevalent one ; but advancing science has shown it to be a mere belt ; and so on in every variety. will have to be postponed. This work, when published, 
unfounded in reality. If it were true that in living bodies If it were possible to cover a vessel all over with iron thick will be a great help to inventors and attorneys, and it is be­
the physical and vital properties and processes are in con- enough to stop the largest projectile, the problem would be lieved that every dollar spent on it will be returned to the 
stant and direct antagonism ; or, as Bichat has said, " the easy to solve, but to do this is to render the ship unmaneu- Patent Office in the sales of copies. 
physical properties fettered by the vital properties are per- verable. She would be like a shark that has to turn over It is now proposed to cut down the examiners' salaries 
petually checked in the phenomena they would tend to to bite, and while the fish turns the intended victim escapes, from ten to fifteen per cent, when it is well known that 
produce," then the intenser the life of any organism the or if injured, like an armored knight of the olden time, who, many Of the best officers resign even at the present salaries 
weaker and-slower should be the purely physico-chemical when unhorsed, was at the mercy of his enemy, for his ar- because they can obtain a better income outside the office 
operations going on within it. But the exact contrary is mol' prevented his running away. In the Austro-ltalian than in it. If the Patent Office is to be, as it ought to be, 
the rule. Whatever restrains or lessens the organic pro- battle of Lissa, the ironclad Re d'Italia became helpless from provided with a corps of examiners capable of appreciating 
cesses directly diminishes vital activity ; on the contrary, the an injury to her rudder, and a wooden vessel, a mere trans- the nice points of inventions, skilled in mechanics and 
more active the life the more rapid are the material changes port hastily fitted up for action, rammed her and sent her to learned in the law, fair salaries will have to be paid. 
in the organism. In the words of Claude Bernard, the al- the bottom at a single blow. A more suggestive instance Economy on this point may savtl a few thousands to the 
leged opposition, antagonism, or conflict between vital phe- happened during the late Russo-Turkish war, in the splendid Treasury, but a single patent wrongfully issued may cost the 
nomena and physico-chemical phenomena is an error which attack of the unarmored Russian gunboat Vesta on one of public many times mor\l than the saving thus effected, and 
the discoveries of modern physics and chemistry have the largest Turkish ironcladR. The battle was fought at a patent refused that ought to have been granted may delay 
thoroughly exploded. Life works in 

'harmony with the other rifle range, and in a short time two of the Vesta's guns were the introduction of an invention that wou.ld save the people 
forces. Is it like them, or entirely different? dismounted, her rudder was jammed, and a fire near her generally tenfold the amount saved by the proposed reduc-

Obviously the real nature of life must be sought for in the magazine broke out, while the Turk poured in 15 inch and tion of salaries. 
peculiar phenomena with which life is associated. The essen- 7 inch shell as fast as his six guns could be worked. Just For several months past the " burnt district " of the 
tial characteristic of living bodies is nutrition, the product as the destruction of the Vesta seemed certain, a lucky shot Patent Office has had nothing but a temporary tarred paper 
of two factors, one tending to build up the organization, the from her alighted on the Turk's unprotected deck and struck roof on it, although a large portion of" the business of the 
other to break it down-counting as part of the organism his boilers, and with what steam the latter had left he ran Patent Office, and much of the Interior Department, is done 
the food supply at any moment in the blood. Every mani- away, the Vesta's injuries unfortunately preventing her fol- in that part covered by the paper roof, and much incon­
festation of life involves, in this sense, organic destruction. lowing up her advantage. venience is felt for want of room. The attention of Con­
Hence arises De Blainville's definition : "Life is a twofold in- Such instances as the above, besides the other consider- gress has been called again and again to the necessity of some­
ternal movement of decomposition, general and, continuous ations stated, are sufficient to show the inefficiency of heavy thing being done to remedy this, but thus far without result. 
at once. In other words, life is a continuous dying." But ironclads, without bringing torpedoes into the question at Now, why this mistaken policy of stinting the Patent 
there is a period when the formative element of life is pre- all ; but as these terrible engines of war must play the chief Office? Is it because the Government is so poor that the 
dominant. In the young organism the up-building mani- part in all future naval conflicts, the disappearance of the �oney cannot be raised to make the needful appropriations 
festly exceeds the breaking down of the organic structure. heavy ironclad will be the almost certain consequence of for printing, paying proper salaries, and for necessary re­
And at a still earlier period the phenomena of germinal evo- their employment. At the time we write. the finest of Eng- pairs? If this were so, and the Government had to pay out its 
lution are the chief, if not the only, manifestations of life. land's fleets lies virtually at the mercy of torpedo attacks, own money, there might be some excuse. The Government, 
These, however, do not differ in kind from the phenomena and there is no concealment made of the anxiety occasioned however, is not called upon to pay a penny of its own fOf 
of nutrition ; indeed, nutrition has been defined as continu- thereby. The crews are kept constantly vigilant, guns are 

'
either of the purposes mentioned, as it now has lying idle in 

ous generation. The special agent· of thIs essential life work kept loaded, signal stations established, and every possible its coffers over eleven hundred thousand dollars belonging to 
is the germinal cell ; hence arises another definition of life as precaution taken in the face of the mere possibility that hos- the Patent Office funds, which the office has received over 
the cell's impulse of organization, perhaps the closest defini- tiIities may break out. It is openly doubted, if the Russians and above expenses and paid into the national Treasury, 
tion that science has yet arrived at. succeed in gathering the torpedo craft, planting th(l fixed every cent of which of right belongs to the Patent Office and 

Whence arises that impulse? Is it a special, extra-mate- 'torpedoes, and increasing their movable torpedo armament should be kept for its use. Congress can find time and 
rial impulse? or is it only a mode of action of the general on the Dardanelles (which measures are known to be afoot), money enough to provide tens of thousands of dollars for an 
force of nature? Are the mysterious properties of the germ whether the English squadron can make its escape from the unnecessary mint in New Orleans, and appears willing 
the result of molecular combination, as the properties of t)ul de sat) in which it has placed itself. TlIll Austro-Italian enough to appropriate hundreds of thousands of dollars for 
water arise from the combination of its constituent gases? war, short as it was, showed the inefficiency of armored ves- the payment of confederate mail claims, but is not willing 

Here the final battle of biology must be fought. So long sels. In the Franco-Prussian war the French were unable that the Patent Office-the only government institution that 
as life is surely known to proceed only from antecedent life, to use them at all. The Russo-Turkish war has again shown is purely self-sustaining-should control and spend its own 
just so'long will it be impossible to give a decisive answer to their disadvantages; and an Anglo-Russian conflict, it would revenues. All that is wanted from Congress is that the 
the question, What is life? The mystery of life lies in the seem, can only furnish positive proof of what is already Patent Office may help itself with its own income, that it 
evolutive power of the germ. If life is a vital spark handed reasonably made certain. may use some of the money that it has garnered up,not 
down from organism to organism from the beginning, then Symptoms of reaction from the ideas which generated the from a tax on labor but as the price of protection to inven­
it transcends the ken of physical science and must ever re- modern ironclad are already visible. Far-sighted Germany, tions, which money should be devoted to that purpose, to 
main a mystery. If, on the other hand, life can be proved although recognizing the fact that her ironclads are no longer the encouragement of inventors, and to spreading inform­
to begin de novo in suitable mixtures of demonstrably dead formidable compared with those of later date, refuses to ation that may help them on their way, and not be aHowed 
matter, as Bastian and other observers assert, that moment build any more heavily armored vessellil. For the protection to lie in a constantly accumulating hoard, doing good to none. 
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274 
New InTentions. 

Mr. L. P. Taylor, of South Orange, N. J. , has invented an 
improved Type Holder for Hand Stamps in which regular­
ly recurring changes are made. The type box, having one 
or more compartments, is provided with lifters and follow­
ers which raise the type in turn, as desired, in a simple 
manner. 

Mr. Jonathan Miller, of Hinrad's, N. Y. , has improved 
upon the Apparatus for Making Tea or Coffee, previously 
patented by him, by modifying its form so as to adapt it to 
be made of stone ware. 

An improved Latch, for barn doors and similar positions, 
has been patented by Mr. B. Hollingsworth, of Sigouruey, 
Iowa. It consists of a pendent bolt dropping into blocks on 
the door casing and locking the latch proper, which is opened 
by a string from the outside, as usual. The bolt is raised or 
lowered by means of a cord, which is carried by pulleys to 
a convenient and concealed terminus. 

Mr. H. L. St. Clair, of Vineland, N. J. , has invented an 
improvement in hand Washboards. The bed, or friction 
surface of the. board, is formed of rollers, which are square 
or polygonal in cross section. The labor of rubbing clothes 
on such a surface is obviously less than on a fixed surface. 
One of the side bars of the washboard is provided with a 
hinged section, which permits the rollers to be easily put in 
or removed as required. 

A new Fire Escape has been invented by Mr. Sylvester 
Root, of Kentland, Ind. A drum, having two separated 
grooves, in which ropes are attached so as to wind in oppo· 
site directions, is mounted in a frame which is hinged at 
the side of the window casing. so that it will swing into and 
out of the window. The free end of the swinging frame is 
provided with hooks to catch on a bar which spans the win­
dow casing transversely, and serves to support the frame 
when the drum and ropes are in use. 

Mr. E. F. Gordon, of Concord, N. H., has invented a 
strong and simple CIamp for general use. At the lower end 
of the standard a beveled head is formed, which fits into a 
dovetail slot in an iron strip let into the bench. The sliding 
arm of the jaw is operated by an eccentric lever, which is 
shaped so as to prevent it from turning when the jaw is un­
der pressure. 

A new process and apparatus for Extracting Glycerin 
from Fats has been invented 
by Mr. Frederick Sahlfeld, of 
New York city, who employs 
steam for the purpose of mix­
ing the fatty matter and 
chemicals ; not by direct ac­
tion, but indirectly by the 
use of revolving steam-heated 
stirrers, the mechanical ac­
tion and the contact of the 
surfaces of the stirrers with 
the fatty material expediting 
the separation of the glycerin. 

'An improved Chimney 
Cowl consists of a pipe closed 
at its upper end, and having 
lateral discharge openings 
near the top, and sun-ounded 
by a thimble, between which 
and the pipe are formed verti­
cal passages for the discharge 
of smoke and movement of 
wind. This device has been 
patented by Mr. J. W. An­
drovatt, of Prince's Bay, 
N. Y. 

Mr. Moritz Leiner, of New 
York city, has patented an 
improved Brush, for bathing 
and other purposes, composed 
of a series of round brushes 
made of bristles retained in 
twisted wire strands, the 
brushes being attached to 
flexible bindings at the ends, 
and provided with a suitable 
handle. 

A convenient Device for 
Sizing Rings, intended for 
the use of jewelers, has been 
patented by Mr. Edward Da­
vies, of Brooklyn, N. Y. It 
consists of a die plate having 
a ;number of tapering holes 
of different sizes, in connec­
tion with a corresponding 
number of tapering punches 
having annular recesses at the 
ends, fitting the different sizes 
of rings, and either contract­
ing or expanding them by dri-
ving them into the die holes. 

• U � . 
Inftnenza. 

Ur. D. H. Beckwith, in a paper published in the Cincin­
nati Medical Advance, says : " That theory which commends it­
self to my acceptance is that a deficiency of ozone in the at­
mosphere will cause influenza, catan-h, hay fever, cholera, 
scarlatina; and diphtheria, while an increase of ozone in the 
air will increase . brcinchial and pUlmonary .tliseases. 

1titutifi t !tutri tau. 
"Ozone is defined to be ' oxygen in an active or highly neg­

ative state. ' Ozone is a constituent in the air, and is remark­
able in its properties. It has an odor similar to a spot that 
has been struck by lightning. In quantities-that is, an ex­
cess in the atmosphere-' it will attack the mucous mem­
brane of the throat. nose, mouth, and bronchia,' so says 
Hartly. Short says, in his ' Chronological History of the 
Weather :' ' Thick ill smelling fogs are preceded by attacks 
of epidemic catarrh. ' " 

. , .  � .. 
I1IPROVED MACHINE TOOLS. 

[ Oontinued from first page. ] 

which the same automatic movements are repeated, com­
pleting the wheel. The spindles run in anti-friction boxes 

Fig. 4.-GRINDSTONE TRUING DEVICE. 

provided with means of compensation for wear. The machine 
is of neat design and carefully constructed, and is accom­
panied with complete self-oiling overhead works. Special 
fixtures for wheels of any given form and size can be readily 
attached, while, on the other hand, one machine only can be 
supplied if required. With the two machines upon the one 
bed the weight, including the overhead works, is about 1 ,000 
Ibs. The heads, having what is technically known as a box 
frame, are very strong and rigid in proportion to their 
weight, while their interiors can be used as closet room for 
the cutters. 

Fig. 3, page 271, shows an automatic balance wheel turning 

HYDRAULIC MINING IN CALIFORNIA. 

machine, designed for the automatic turning of the circular 
rims of balance wheels, such as are used upon sewing ma­
chines. small lathes, and other light machinery. The work 
is perlormed by two cutting tools, operating upon opposite 
sides of the wheel at the same time. These tools are auto­
matically revolved in a horizontal plane about the rim of the 
wheel, in opposite directions, so that one quarter revolution 
of each tool post completes the half circle, and then both the 

spindle of the machine and the tool posts automatically cease 
revolving. The centers around which the tool posts revolve 
are adjustable, and allow a variation in the size of the wheel 
to be turned of from 6 inches to 7 inches in diameter, this 
adjustment being made by simply turning a screw. 

The feed works or motion are all inclosed in the base of 
the machine, and are readily accessible for oiling. The spin­
dle of the machine is of steel, made with large bearings work­
ing in boxes, which are provided with means of compensation 
for wear, and is strongly geared. The cone has two speeds, 
and is driven by a belt 1% inch wide. With the counter­
shaft, self-oiling hangers, etc. , the machine weighs nearly 
1,000 pounds. 

.. , . . ..  
DrlTlng PlIes In Sand. 

The contractor8 who had charge of preparing tbe sheet 
piling which was to protect the hospital at Berck-sur-Mer, in 
France, were much troubled in driving the piles by the com· 
pactness of the wet sand, and finally made use of tubes which 
were driven at the same time with the pile, their lower ends 
being a few inches below the points of the piles ; through 
these tubes water was forced by small hand engines, and so 

I loosened the sand that the advance of the pile was easy and 
rapid. In the case of the panels of sheet piling, the benefit 
was even more marked. Careful observations showed that ' 

by the ordinary process it took, on an average, 185 strokes to 
drive a ten inch pile ten feet, while 900 blows were needed 
to drive the panels. The hammer weighed 1,320 pounds, 
and had a fall of six and one half feet. The average time 
required to drive a pile and panel was eight hours and a half. 
After the device of loosening the sand by the pressure of 
water was adopted it was found that the average t ime re­
quired to accomplish this was one hour and nine minutes, 
while to drive a pile and a panel more than fifty blows were 
never required, and often the mere weight of the hammer 
was enough to sink the pile. 

.. , . . ..  
HYDRAULIC MINING IN CALIFORNIA. 

The rich gold placers of California, where for a brief pe­
riod fortunes were made by the use of the most primitive 
appliances, such as the pan, the rocker, and the " long tom," 
soon became exhausted, and it became necessary to turn to 
the original sources of gold in the quartz veins, or to work, 

by combined and systematic 
effort and the aid of modern 
mechanical improvements, 
the masses of auriferous 
gravel which contained too 
small a proportion of tbe 
precious metal to be profita­
bly treated by the early crude 
processes. Our engravings 
give a good idea of how the 
latter is accomplished. 

In place of the pick and 
shovel, the disintegrating 
power of water is employed 
to break up the gravel, often 
cemented together and con­
taining huge bowlders, and 
convey it to the flumes, where 
the gold particles are sepa­
rated by riffles. blankets, and 
other devices depending upon 
the action of gravity or the 
attraction of amalgamated 
plates. The success of oper­
ations depends rather upon 
the cheapness and amount of 
the water supply than upon 
the richness of the gravel ; 
so Iow a proportion as 15 to 
20 cents' worth of gold to the 
cubic yard of gravel being at 
times profitably extracted ; 
while much richer gravel, in 
places where water is not 
abundant or has not the re­
quisite fall, often fails to 
pay. 

The water is conveyed from 
the upper reservoirs by 
wrought iron pipes capable 
of withstanding the pressure 
of a head of water many 
hundreds of feet high. The 
limit of strength of the best 
canvas hose of the necessary 
diameter is only about 50 feet" 
perpendicular, and 180 feet 
when braced by " crinoline " 
of iron or rope netting ; and 
hence it was soon displaced 
by the stronger material in 
all permanent workings. The 

usual dimensions of the iron feed pipes are from 22 inches 
to 40 inches in diameter, and 0 '06 inch to 0 '2 inch in thick­
ness, or from No. 16 to No. 7. The water is led to a cast 
iron distributing box, permanently fixed, and from thence 
by short pipes to the nozzles. A great deal of ingenUIty 
has been expended upon the construction of these nozzles, 
and the forms now in use are very effective and easily di­
rected. The stream discharged from them has frequently a. 
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velocity of 150 feet per second. and at a distance of 150 feet 
to 260 feet speedily undermines the most refractory bank. 
The engraving on page 274 shows the mode of application, 
and that at the bottom of this page illustrates a common 
scene in the foothills of the Sierras, where dozens of streams 
may often be counted from a single point of view. 

The main obstacle in hydraulic mining is not to find ma­
terial, but to get rid of the refuse. The enormous amount 
of matter turned into the rivers has obstructed the currents, 
deposited barren sediment by millions of tons where it was 
not wanted, and has necessitated the construction of costly 
levees along the banks of the rivers. The beds of aurifer· 
ous gravel are from a few feet to several hundred feet in 
depth, and are measured on the surface by the square mile. 
The problem of providing a suitable dumping ground is 
steadily growing in importance. 

Hydraulic mining differs from all other kinds of mining 
in that it is nearly free from chance. A given yard of gravel 
in the center of a bank is a fair sample of the whole, the 
gold being distributed with remarkable uniformity. Hence, 
the price of water (which is usually supplied by independent 
companies), rate of wages, and a few other items being fixed, 
it is a simple matter to calculate in advance whether a pro­
jected enterprise will be profitable, and if so to what ex­
tent. 

Iron Chip Removed trom the Eye by a Magnet, 

At a recent meeting of the Clinical Society of London, 
Mr. McHardy read notes of a case of removal of a chip of 
iron from the crystalline lens by means of a powerful magnet. 
The patient, thirty-one years of age, when at work, was 
struck in the eye by a fragment of steel from the hammer 
he was using. When seen, twenty-four hours after, there 
was evidence of commencing iritis ; there was nothing in 
the vitreous ; the eye was less painful than on the night of 
the accident ; its tension normal. Atropine drops were pre­
scribed. The next day there was no pain, and less conges­
tion of the eye ; the pupil was well dilated, and allowed of 
detection of a sharply defined opacity on the interior sur­
face of the lens in a downward-inward direction from the 
cen ter, the peripheral end being nearer to the margin of the 
dilated pupil. The cornea was almost normal. The atro­
pine was continued, and absolute rest enjoined. The re­
moval of the chip appeared 
to be imperative lest it should 
gravitate downward ; at the 
same time Mr. McHardy was 
unwilling to remove the lens, 
and he also thought if it were 
injured by the forceps it 
would not be easy to tell if 
any subsequent opacity of 
the lens were due to the orig­
inal injury or to the opera­
tion. He therefore had a 
magnetic spatUla constructed 
by Messrs. Weiss, intending 
to use it in connection with 
an electro-magnet. On Mr. 
B. Carter's suggestion the 
procedure was modified by 
employing a powerful bar 
magnet connected with two 
Grove's cells. Gradually ap­
proaching it to the front of 
the cornea, when it was four 
inches away, the chip sprang 
from the lens to the inner 
surface of the cornea, and 
fell into the anterior chamber, 
whence it was removed, to­
gether with a small portion of 
iris. A patch of opacity ex­
actly corresponding in size to 
the chip was left on the lens. 
Subsequently a cataract 
formed, and the injured lens 
became absorbed. The pa­
tient's vision, aided by a lens 
of twelve dioptrics, is normal 
for distant objects. Mr. 
McHardy acknowledged his 
indebtedness to Mr. Ladd and 
Dr. Tibbits for assistance and 
suggestions, and he referred 
to a paper by Dr. McKeown, 
in the Dublin Journal of Mea­
ical Science for September, 
1876, where three or four 
cases are recorded of the use 
of magnets in the removal of 
fragment.s of steel in the eye. 

Mr. Brudenell Carter, hav­
ing seen the case, stated that 
the position of the fragment 
was such that any other attempt at its removal would have 
jeopardized the eye. If nothing had been done, the frag­
ment would probably have fallen below the iris, and would 
have set up destructive inflammation ; and any attempt at 
its removal by forceps would certainly have injured the 
lens. By withdrawing it from its bed and bringing it . to 
the front of the iris, the magnet · had obviated these diffi­
culties. 

IMPROVED TOOL STOCKS FOR DENTAL ENGINES. 

The accompanying engraving represents various forms of 
a new tool stock for dental engines. which is made flexible. 
By this construction it is claimed that the various operations 
of smoothing rough surfaces upon teeth, and of shaping, 
smoothing. and polishing complicated gold filling, will be 
much more pleasant to the patient and convenient to the 
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DENTAL TOOL STOCKS. 

operator, than when the same is done with wheels, disks, or 
points mounted upon rigid stocks. There is also much less 
liability to break thin and delicate corundum disks. 

The stock is formed by coiling a wire spirally, and then 
coiling a second wire in similar manner about it in opposite 
direction. The wires do not uncoil. The device may be 
made flexible along its entire length, or partly flexible and 
partly solid, so as to possess v arious degrees of softness. In 
the illustration, 1 is a plain drill stock ; 2, a screw head with­
out shoulder ; 3, same with shoulder ; 4, stock for carrying 
wood points and large plug finishing burrs ; 5, screw head, 
pattern of Dr. Robert Huey ; 6, pattern of Dr. John M. 
Hurtt. 

Patented through the Scie·ntific American Patent Agency 

HYDRAULIC MINING IN CALIFORNIA. 

July 24, 1877. For further information relative to manu­
facture on royalty, purchase of patent, etc. , address the in­
ventor, Dr. Edwin Telle, New Orleans, La. 

.. ' . . .. 
New Test Paper, 

The Deutsche IndUBtrie-Zeitung states that the paper and 
chemical manufactory of Eugene Dieterich, near Dresden, 
has lately produced a test paper colored, by means of ma-

chinery, with alternate stripes of red and blue litmus. For 
use, the paper is cut so that stripes of red and blue . lie . side 
by side on the same piece. This affords a convenient means 
of ascertaining whether a solution be acid or alkaline, by a 
simple dipping of one and tht same piece of paper, instead 
of ?-sing t.wo kinds, as in the old method. 

.. 4 e  . ..  

The Bricklayers' Strike, 

The success of the bricklayers' strike for an increase of 
wages affords a notable indication of revival in at least one 
line of business. This is the first instance of the sort since 
the panic. In every case builders with large contracts on 
hand promptly yielded without dispute to the restoration of 
the rate of pay to the standard fOlmerly agreed upon . The 
leaders of the Bricklayers' Society are naturally elated, and 
express the opinion that the summer will bring still higher 
wages. Work on the Brooklyn Bridge was not hindered, 
the men at work there being paid at the rate of $2.50 a 
day. 

"" . 1 .. 

Bee Stings, 

Mr. J. D. Hyatt, President of the New Y ork Microscopi­
cal Society, gave an account of his investigations on the 
subject of stings. These studies have extended over a pe­
riod of eight years, but only recently have some obscure 
points been made out. The general form of the stinging 
organs of the honey bee is well known by microscopists. 
It consists of a horny sheath, within which there are two 
stings, and these, when in use, are thrust out. There is a 
poison bag which discharges its contents into the sheath. 
This is a point well known, but it appears that the precise 
method by which the fluid makes its way from the sheath 
into the wound has not heretofore been properly explained. 
According to the generally accepted explanation the poison 
is supposed to flow in a channel formed between the two 
piercers or stings, and in this way makes its way into the 
wound. Mr. Hyatt advances another hypothesis, and be­
lieves he has positive proof that he is right, having dissected 
and examined upwards of a thousand stings. 

On examining a properly prepared sting from a honey 
bee we notice first that the piercers are very sharp, and 
barbed for some distance from the end, there being nine 

barbs pointing upward on 
each one. These barbs are 
gracefnlly curved, and it can 
easily be seen that when 
once they find their way into 
the flesh it would be difficult 
to withdraw them. This ex­
plains why the honey bee 
sting remains in the flesh, 
while the stings of other in­
sects, with finer barbs, are 
withdrawn. 

A more careful observation 
indicates that the stings are 
tubes. There appears to be 
a channel running through 
the length of each one, hav­
ing branches which termi­
nate in the notches just above 
the barbs. After careful 
study of these channels, 
many of which were found 
to contain air or water after 
mounting, and were thus 
proved to be veritable chan­
nels, the question arose as · to 
their use. The natural in­
ference would be that they 
were ducts for the poison, but 
there could be found no pos­
sible connection between the 
poison gland and these chan­
nels, for, as already stated, 
the poison flows into the 
sheath. 

After long and patient in­
vestigation the explanation 
offered is as folJows : At the 
back part of the sting these 
channels open into the sheath, 
and just in front of that 
opening, attached to the 
stings, is a sort of valve 
which projects into the 
sheath. When, in the opera­
tion of stinging, the piercers 
are thrust out, they carry for­
ward this valve so as to close 
the front of the sheath, for 
which purpose they are ad-
mirably adapted, and the 
poison thus confined within 

the sheath makes its way out through these openings in 
the stings. When once understood the operation £eems 
very simple. There are also some objections to the com­
mon explanation. Cross sections of the stings show that 
the walls are quite thin, but strengthened in certain places 
by internal deposits. The form of the stings is such that 
no channels can be formed between them to conduct the 
poison. 
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of State has received information that the international ex- I The Pu blle School Twang. 

pedition to Africa inaugurated by the Belgian Government, The Rev. E. E. Hale ascribes the shrill voice of American 
has lost two of its most worthy members, who died at Zan- women to the custom of requiring little girls to " read up, "  

Our Washington Correspondence. zibar-L. Crespel, the commander of the expedition, and Ar- as it is called, in our large schools. The teachers expect a 
To the Editor of the &ientijUJ .American : nold Maes, the naturalist. The first died of sunstroke, and child of five to fill with her voice a room fifteen feet high and 

The appropriation for printing the Gazette, specifications, the latter of Zanzibar fever. fifty feet square ; as a consequence the child changes her low 
etc. , at the Government printing office having been exhaust-

RAILWAYS IN THE NORTHWEST. sweet home voice to the school scream, and in the course of 
ed, the work of printing those documents will have to be The United States Consul at Winnipeg writes to the De- time the school scream displaces the natural voice. The ne-
stopped until a new appropriation has been made. The partment of State that there is much activity in Manitoba cessity of . ,  speaking up " in recitation, so as to be heard 
Governmen t printer has withdrawn that part of his force in relation to railway matters. Canadian and English capi- across a large or noisy room, might be added as a cause of 
employed in the branch office in the Patent Office building taUsts have purchased the first mortgage bonds of the St. spoiled voices. That the schoolroom has this tendency may 
for the same reason, and the printing of patent heads, titles Paul and Pacific Railroad, and propose to constrnct the be noted any day in the extreme " clamor cry " of female 
on drawings, etc. , usually done in that room, has been northern extension in Minnesota, from the Red Lake River teachers. We have known n ot a few sweet voiced young 
stopped. The Gazette has been suspended with the issue of to the Manitoban frontier, and have it in rnnning order dur- ladies to acquire the discordant school marm voice very rap­
March 26, and the specifications bearing date April 2 ing the coming summer. 'fhey also propose to lease and idly after taking charge of a large school room ; and possi­
are the last that will be printed until the deficiency ap- complete the Pembina branch of the Canada Pacific Rail- bly the little girls may acquire something of the tone by un­
propriation bill has been passed. As the specifications can- road to connect with the Minnesota extension, and by No- consciously imitating their teachers. Mr. Hale says : 
not be printed, the issue of patents will have to be delayed, vember next it is expected that trains will be running from " I remember at the great dining saloon of the Bauer au 
because the patent cannot go out without them. As no St . .  Paul to Winnipeg, and to a point twenty miles further Lac Hotel, in Zurich, both the largest and finest dining hall 
specifications will be printed during the interregnum, it is north, where the branch line crosses the Canada Pacific road I ever saw, when 500 people were dining at once at their dif­
proposed to put the proof-readers, .w�o are p�id out of the at Selkirk. From this point contracts are in execution for ferent tables, I could single out my own countrywomen in 
Patent Office funds, to work at pnntmg the tItles on draw- the construction of the main line eastward to the Lake of all parts of the hall, no matter what their distance, by the 
ings, and thu? the work .of photo-lithographing may go on I the Woods, so as to be completed during 1880. An equal shrill yell, more or less nasal, with which they summoned 
�s usual. ThIS mterrn�tlOn of the current w?r� of the office distance westward of Thunder Bay, on Lake Superior, is the waiters, ordered soup, asked for a napkin, or passed from 
IS the �esult of .the cuttmg down the approprmtI?ns

. 
by co�- I also to be completed at the same time, and much pressure is pastry to ice-cream. A bove the general roar of the buzz­

gres�, Irre�pectlve �f the actual.wants of the serVICe , and thIS . being brought to bear on the Canadian government to pro- buzz-buzz of 500 voices in conversation, you could distin­
partI?ul�r. mstance IS bu� a.speCImen of many of the results of cure the completion of the connecting links of the main guish the war cry of these eight or ten American women, as 
�he dm�mlshed approp�I�tIOns of last year. The :ost Office road, but financial embarrassments will probably retard the you distinguish signal rockets at night above a long and dark 
IS no� 1� the same posItIon as the Patent Ofilce With respect work. The consul thinks that mutually profitable inter- line of intrenchments. A casual observer would have n o  
t o  pnntIng, and thus the work o f  the country suffers from course between the Western States and the Dominion would difficulty in telling, at the end of the day, how much pastry 
the petty tricks and �alse economy of our �ongressmen, be greatly aided if the United States and Canadian govern- these women ate, or how often their plates were changed. 
who: to appear economIcal and to cover up th�Ir .own short- ments were to make arrangements for aiding the construc- We are so used to it in a Sound steamer, or other hall where 
commgs, cut and slashed away at ��e apprOprIatIOns asked tion of an international system of railways from Ottawa to women are together, that we do not notice it here. You 
for, totally regardless of the neceSSItIes of the case. the Sault Ste. Marie and thence to the Montreal river there need to be in another land to know what it is. " 

Of a piece w�th this is the at�e�pt now being made to cut to connect with the Northern Pacific Railway, beside� com- .. , e • ..  
down t.he salanes of the examInIng force from $200 to $250 pleting the latter eastward to Duluth. Bottllng A.lr Cor Future Examination. 
each per year. If the public is to be served properly, pro-

THE TRANSIT OF MERCURY. During the Centeunial summer samples of air were col-
per salaries must be paid. The salaries now paid to the ex- A . f M . . d lected on various occasions upon the exhibition grounds at d d tranSIt 0 ercury, by WhICh It is expecte that some aminers are not sufficient to keep goo men in that bo y, Philadelphia, and in the different buildings ,' also in thI' S  CI'ty 'd important points in astronomy will be settled, takes place because they can procure a better income OUtSI e as patent in Brooklyn, Hoboken, and on many of the Adirondack' 

d . d l '  on May 6, and the astronomers at the Naval Observa-solicitors, and if the bill is passe cuttmg own sa arIes, mountaI'ns, with a view to transmitting them to the chemists '11 1 tory have sent out a pamphlet to many amateur astronomers, there is no doubt but that many of the best men WI eave f d ' 1 '  f of 1976, to determine whether the earth's atmosphere I'S un-d • 1 setting orth the esirabl Ity 0 having as many observations their positions in the examiuing corps, an theIr p aces be d ff '  d dergoI'ng change. That the atmosphere has undergone enor-from i erent pomts as can be made, an giving directions filled by less competent men. b hi h h h . h . h h b mous changes since the earlier geological ages is beyond a y w c t ose w 0 WIS to cooperate WIt t e o servatory 
PROTECTION OF ATTORNEYS. 

A bill has been introduced before Congress for the better 
protection of patent attorneys. It provides for repealing 
Section 487 of tlte Revised Statutes, and requires all pro­
ceedings for suspension or disbarment of any att<zrney or 
patent agent from practice, before any bureau or depart­
ment of the Government, to be commenced and determined 
before the Attorney-General, according to the usual rules of 
law and j udicial proceedings. In case any such head of 
bureau shall disbar or suspend a practicing attorney arbi­
trarily, he shall be subject to a fine of from $1,000 to $5,000, 
aJ;ld to imprisonment of from six months to two .years, at 
the discretion of the court. The bill also provides that all 
persons who have been heretofore disbarred or suspended 
from practice as attorneys or patent agents before the Pat­
ent Office, or any . other bureau or department, without 
charges having been made, due notice given, or proper oppor­
tunity given for defense before a competent tribunal, shall 
be restored to the roll of patent attorneys, and are authorized 
to act with the full powers and privileges from and after 
the passage of the act. 

CONSULTING NATURALIST FOR THE AGRICULTURAL 

DEPARTMENT. 

Senator Edmunds has introduced a bill providing for the 
appointment of a consulting naturalist to be attached to the 
Department of Agriculture, to investigate the following sub­
jects : The better preservation of army and navy stores ; 
the cause, prevention, and removal of infections ; micro­
scopic, parasitic diseases of men and animals, such as diph­
theria, Texan cattle diseases, hog cholera, etc. ; and to con­
duct such other investigations as may tend to the destruc­
tion of the cotton worm, the army worm, the weevil, the 
Colorado beetle, the grasshopper, and the curculio. He is 
also to set on foot investigations looking to the efficient pre­
servation of butter, cheese, eggs, and fruit. The new officer 
is to be appointed by the President and confirmed by tlte 
Senate. His salary is left blank in the bill as introduced, 
but if he succeeds in half the work laid out for him, no 
amount that Congress is likely to fix will begin to equal the 
value of his services. 

STANLEY'S AFRICAN DISCOVERIES. 

The United States commercial agent at Gadoon reports 
to the Department of State that the knowledge derived 
from Stanley's discoveries on the Congo, or Livingstone 
river, is already bearing practical fruit. English mission­
aries have followed the course of the river as far as the first 
series of rapids, and. are about to establish a missionary 
station at that point. It is reported that a modified form of 
the slave trade still exists between that region and the Portu­
guese islands of St. Thomas and Princess, through former 
agents of the slave trade between Gadoon and St. Paul de 
Loanda. A British gunboat recently captured a brig with 
over a hundred men, women, and children on board, in a 
miserable condition, who had been captured, baptized, and 
shipped near St. Paul as . .  free laborers. " The spirit of the 
slave trade still exists, and if not carefully watched, will find 
means to revive and increase. 

In this connection it may be stated that the Department 

can do so to the best advantage. Congress has appropriated doubt. The present question is whether such changes are 
$1,500 for the purpose of observing the transit, and, although still slowly going on, and what their nature may be. The 
the sum is not as large as could be used to advan tage, yet it ordinary statement that the air has an invariable composi­
is believed that with tlte assistance of the amateur astrono- tion is not strictly true, since samples of air collected at dif­
mers it will probably suffice, and that many interesting data ferent times and in different places are never found to be 
will be gathered that will help to solve several interesting absolutely identical. The difference may be slight ; but an 
problems which now engage the attention of astronomers. apparently insignificant decrease in the percentage of oxygen 

becomes of grave importance when the deficiency, as is usu­
ally the case, is made up of less beneficial elements. THE HOWGATE EXPEDITION. 

Captain Howgate and his friends are beginning to get 
uneasy on account of the delay of Congress in providing 
mean s to forward his projected expedition. They have no 
doubt but that when the bill making the appropriation is 
brought up in the House, it will pass without much opposi­
tion, but they are afraid that the delay will imperil the en­
terprise. Reports from Labrador and other high latitudes 
confirm the opinions entertained here, that no season so 
favorable to northern exploration has occurred for thirty 
years, as, owing to the mild winter just passed, compara­
tively little ice was formed, and this is now supposed to 
be breaking up and drifting south, as the European steamers 
report having encountered icebergs much earlier this season 
than usual. In view of this, it is hoped that if the expedi­
tion can get away from our shores by July 25, no difficulty 
will be experienced in going directly north as far as Lady 
Franklin Bay, about 82°,  nearly as far as the highest point 
reached by any former expedition. Should these hopes be 
realized, and a base of supplies be established in that vicin­
ity during the coming summer, the friends of the expedition 
say that its success would be certain, in view of the well 
considered plans on which it is based. To establish this 
base of supplies, however, it is necessary that action be 
taken as soon as possible, as all the time between this and 
the last day when such an expedition should start can be 
profitably used in making proper preparations, without 
which success is very doubtful. 

Washington, D. C. R. 
.. .  1 1  • 

Steering Screw Steamers. 

To the Editor of the Scientific .American .-
In the issue of the ScmNTIFIC AMERICAN for April 13, 1878, 

there is an article concerning some experiments upon the 
steering of screw steamers. Allow me to call your attention 
to a report which appeared in Engineering, September 15, 
1876, by a committee appointed at Bristol, England, to ex­
periment upon the steering power of the rudder. This com­
mittee consisted of the following gentlemen : Sir William 
Thompson, Mr. J. R. Napier, Mr. William Froude, and Pro­
fessor Osborne Reynolds. In closing this report the follow­
ing statement is made : 

" It appears from these experiments that on the reversing 
of the screw, whether reversing the action or not, the rudder 
is nearly powerless to turn the ship, and that she will turn 
more rapidly, but in less room, when going full speed 
ahead. " 

I believe the peculiarity in steering to which you have al­
luded in your paper was satisfactorily demonstrated at that 
time. ATBON A. COOK. 

Hopedale, Mass. 

.. , . . .. 
Port Wine lJIark.s. 

Several English surgeons have of late endeavored to re­
move this disfigurement from the human face, obliterating 
the mark without scar. In these cases the mark was con­
fined to the right half of the face, and the treatment con­
sisted of scarification by means of parallel incisions the en­
tire thickness of the skin, made by a frozen scalpel, the skin 
being also frozen by means of the ether spray. The cuts 
were one sixteenth of an inch apart, and as soon as these were 
healed a second set of parallel incisions were made obliquely 
to the direction of the first set, and so on with a series of  
operations until complete. Perfect success was the result, 
as the port wine mark gradually faded away, and was finally 
obliterated without leaving a scar. 

Instruments have since been prepared having sixteen par­
allel blades, which make the operation very simple to exe­
cute. 

. . . . .. 

Vortex Rings. 

Take a bandbox with a tightly fitting lid, in which cut a 
round hole 1� inch diameter. Insert a piece of smoldering 
brown paper till the box is full of smoke. A tap on the bot­
tom of the box will now start a ring from the hole, which, 
if the surrounding air be at rest, will sail for some yards dis- . 
taut. The form and internal motion of the rings can be bet­
ter studied when they are produced by giving the bottom of 
the box a gentle pressure with the finger end. The ring then 
moves slowly, but soon breaks up. A candle can be blown 
out at a distance of several feet by aiming a ring at it. The 
circle is the equilibrium form of these rings, and their vibra­
tion about this form may be studied by using a long shaped 
hole instead of a round one. 

.. , e  . ..  

A. New Ozone lJIaehlne. 

In a recent lecture on ozone and the atmosphere, at the 
Stevens Institute, Professor Leeds exhibited a new machine 
for the production of ozone in large quantities and in a very 
concentrated state. The oxygen, after cooling to zero, was 
deprived of every remaining trace of moisture by drying 
agents, and then passed through tubes highly electrified. 
The ozone so produced exhibited intense chemical energy, 
bleaching indigo instantly, oxidizing silver, etc. The gen­
eration of ozone during the decomposition of water by the 
galvanic current was also visibly illustrated. At the close 
of the lecture Professor Leeds pointed out the necessity of 
systematic observation upon atmospheric ozone in all parts 
of the country, and the great value of such observations in 
connection with the development and spread of diseases. 
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$ titutifit �uttritau. 
ASTRONOMICAL NOTES. The K.eely Motor. 

BY BERLIN H. WRIGHT. The Keely motor deception seems at last to be nearly ex-
PENN YAN, N. Y. , Saturday, May 4, 1878. ploded, and the secret of the means by which its inventor 

The following calculations are adapted to the latitude of obtained his enormous pressure has been discovered. Mr. 
New York city, and are expressed in true or clock time, being J. B. Knight, Secretary of the Franklin Institute, of Phila­
for the date given in the caption when not otherwise stated. delphia, was recently allowed an opportunity to make a par-

PLANETS. tial investigation of the machine, but when he asked the 
H.M. H.M. . privilege of testing the gauge which recorded the pressure, 

Mercury sets . . . .  . . . .  . . . .  7 13 eve. \ Saturn rises . . . . . . . . . . . . . . a 02 mo. he was refused. Professors Wm. D. Marks and George F. Venns rises . . . . . . . . . . . . . . . . 3 09 mo. Uranns in meridian . . . . . . . .  7 00 eve. 
Mars sets . . . . . . . . . . . . . . . . . .  10 40 eve. Uranns sets • . . . . . . . . . . . . . .  1 52 mo. Barker, of the University of Pennsylvania, were afterwards 
Jupiter rises . . . . . . • . .  , . . • . .  0 56 mo. invited to make a thorough study of the motor, and the re-

FIRST MAGNITUDE STARS. suIts of their study are given to the public in a letter to the 

Antares rises . . . . • . . . . . . . .  :i"i·
eve. I Sirins sets . . . . . . . . . . . . . . .  :i;'&·eve. Philadelphia Ledger of April 6. They noticed a heavy 

Re�lns in meridian . . . . . .  7 11 eve. I Procyon sets . . . . . . . . . . . 11 01 eve. wrought iron tube lying in front of the machine, but not 
Sp,ca in meridian . . . . . . . . . 10 28 eve. Aldebaran sets . . . . . . .  . . .  8 36 eve. 
Arcturus in meridian . . . . . . . 11 19 eve. I' Algol (2d4th mag.var.) sets 9 18 eve. connected with it, but just before the experiments it was 
Altair rises . . . . . . . . . . . . . . . . 10 24 eve. Capella sets . . . . . . . . . . . . . . 0 29 mo. connected. They at once suspected that in this tube lay the Vega in meridian . . . . . . . . . 3 44 mo. 7 smrs (cluster) sets . . . . . . . .  8 18 eve. 
Deneb rises . . . . . . . . . . . . . . .  7 111 eve. Betelgeuse sets . . . . . . . . . . .  9 23 eve. secret of the wonderful force, and that it contained com-
Alpheratz rises . . . . . . .  . : . 1 23 mo. Rigel sets . . . .  . .  . . . . . .  . . . . .  7 49 eve. 

d ' Fomalhant rises . . .  . . . . . .  4 03 mo. I presse aIr secretly stored in it previous to their arrival . 
REMARKS. We give the conclusion to their report in their own words : 

Mercury is at inferior conjunction May 6, making a tran- " At the close of the experiments, one of the writers said 
sit across the sun's disk. Transit begins at 10h. t Sm. morn- to Mr. Collier that he must consider the machine a fraud, 

ing ; middle, 2h. 5m.  evening ;  end, 5h. 52m. evening. To unless it could be demonstrated beyond a doubt that com­
obtain the time at any other city, apply the difference of pressed air was not stored in the wrought iron tube, and re­
time between that point and New York city to the above quested that the cocks in the end should be unscrewed ; this 
figures. Mars is now at his greatest northern declination, Mr. Collier positively refused to do, stating that the tube 
and is very near the moon May 6, being only 20 south. Venus was ' sensitized ' (we do not know what he meant by ' sen­
and Saturn are in conjunction May 6 also. The time of con- sitized ') , and would require three or four hours' work to ' re­
junction, right ascension, occurs after sunrise, but at the time instate ' it if the atmosphere was admitted. How puerile 
Venus rises, 3h. 9m. morning, they will have nearly the same such an excuse was the writers leave for others to judge. 
right ascension,  and Venus will be 10 15' north of Saturn. .. On requesting :J\.Ir. Keely to operate the machine, with-

,sATELLITES OF JUPITER. 
out using the wrought iron tube, he admitted that he was 
unable to do so. I. Begins a transit May 7, 3h. 39m. morning. Reappears 

from an occultation May 8, 3h. 10m. morning. " On every occasion at which the writers have been pre-

ll. Reappears from a transit May 7, 3h. 59m. morning. sent no one has been allowed to operate the machine but 

IV. Reappears from an occultation May S, 4h. Om. mo. Mr. Keely himself, and none have been permitted to make 

.. 4 • • • any tests of any sort, or do more than look on. 

AstronOInical Notes. " To attempt to apply the known laws of physics or 

OBSERVATORY OF VASSAR COLLEGE. 
mechanics to this machine without every facility being af-

The computations in the following notes are by students forded for investigation, would be idle. An analysis of the 

of Vassar College. Although merely approximate, they are so-called vapor by Dr. C. M. Cresson, revealed nothing more 

sufficiently accurate to enable the observer to find the planets. than common air, as stated by Mr. Keely himself. We ob-

M. M. served in one part of Mr. Keely's shop a hydraulic screw 
pump, quite capable of producing pressures greater than 
ten thousand pounds per square inch, thus affording him 
the means of charging the tube so frequently mentioned 
above. " 

POSition oC Planets Cor ItIay, 1 8 '18 .  
ItIercury. 

On May 1 Mercury rises at 5h. 15m. A.M. , and sets at 7h. 
36m. P. M. 

The transit of Mercury across the sun's disk occurs on 
May 6. Instrnctions for observing this phenomenon, which 
will be visible all over the United States, have been issued 
from the National Observatory. The planet will come be­
tween the earth and the sun, and will enter upon the sun's 
disk as a small, round, black spot (the diameter of Mercury 
is 12" ,  that of the sun 1906") at about 4 minutes past 10 
A.M. , Washington time. It will remain upon the face of 
the sun more than seven bours. The principal interest to 
astronomers will be the expectation of obtaining accurate 
observations of the position of Mercury, in order to investi­
gate the correctness of Leverrier's calculations of disturbing 
bodies between Mercury and the sun. 

Mercury having passed across the sun will be west of it, 
and will rise before tbe sun. On May 31 it will rise at 3h. 
34m. A.M. 

Venus . 

Venus will be very heautiful in the morning hours 
throughout tbe month. It will be at its greatest western 
elongation May 1,  when it will rise at 3h. 13m. A .M. ,  come 
to meridian a few minutes after 9 A. M. , and set at about 3 
P. M. It will easily be seen at meridian passage, at an alti­
tude in this latitude of 46° .  On May 31 Venus rises at 2h. 
35m. A. M. , and sets at 3h. 33m. P.M. 

ItIars. 

On May 1 Mars rises at 7h. 33m. A.M. , and sets at 10h. 
46m. P. M. On May 31 Mars rises at 7h. 1m. A.M. , and sets 
at 10h. 6m. P.M. 

Mars passes by fl Geminornm and above it on May 11. and 
on the 31st is above and a little west of <1 Geminorum. 

Jupiter. 

Morning observers will rejoic
"
e in the earlier rising of Ju­

piter, and although it is very far south, it will be very con­
spicuous in May. It rises on the 1st at lh. 10m. A. M. , and 
sets at 10h. 46m. A. M. On May 21 Jupiter and the moon 
will rise at the same time. On May 31 Jupiter rises at 11h. 
16m . P. M. , and sets at Sh. 4Sm. of the next day. 

Satur n .  

On May 1 Saturn rises at 3h. 30m. A. M. , and sets at 3h. 
12m. P.M. On May 31 Saturn rises at lh. 3Sm. A.M. , and 
sets at lh. 2Sm. P. M. 

Uranus. 

On May 1 Uranus rises 22m. after noon and sets at 2h. 3m. 
tbe next morning. On the 31st Uranus rises at 10h. 26m. 
A.M. , and sets at Oh. 6m. A. M. the next day. Uranus hav­
ing passed above Regulus and toward the west, is slowly 
moving in the other direction, approaching Regulus again, 
but on the 31st is more than a degree above it, and to the 
west of it 20. 

Neptune. 

Neptune rises on May 31 at 3h. 4m. A. M. It is so near 
the sun in its right ascension as to render it invisible. 

.. 4 . . .. 
PITCHES OF ENGLISH GAS PIPE THREADS. 

Dia. of pipe in inches, 7i\, M, %, �, %, 1, 1M, 1�, 1%, 2. 
No. of threads per inch, 28, 19, 19, 14, 14, 11, 11, 11 ,  11, 11. 

Our own opinion on the Keely motor is tbat it bas been a 
success, not as a machine for producing force, but as a ma­
chine for swindling people out of their mOlIey.-American 
Manufacturer. 

American Anthracite Cor Europe. 

The Philadelphia and Reading Railway Company have 
entered upon an enterprise which, if ,successful, must prove 
of great advantage to Eastern Pennsylvania. It is nothing 
less than to create a European market for American an­
thracite, a variety of coal practically unknown in Europe. 
To this end, the company's new steam collier, the Pottsville, 
sailed from Philadelphia April 4, for Havre, laden with the 
products of the Schuylkill mines, and appa.ratus for burning 
them, for the purpose of illustrating at the Paris Exhibition 
the advantages of this clean, hard coal for domestic and 
manufacturing uses. Samples of anthracite of all sizes, 
from pea coal to a single mass weighing 16,000 Ibs. , will be 
exhibited by this company, together with maps, drawings, 
plans, etc. , showing the vast facilities for shipping the coal. 
For showing practically the use of anthracite in this coun­
try, the Pottsville carried a variety of cooking and heating 
stoves for the exhibition, and also one of the company's refuse 
burning locomotives. This engine was built by the com­
pany for a fast freight locomotive, its peculiarity being a 
furnace designed for burning coal waste. The furnace grate, 
of sixty-five square feet, is composed of water tubes and in­
tervening cast iron bars separated only three sixteenths of an 
inch. The engine steams freely with coal dirt fuel, which 
can be had at the mines so cbeaply that this item of cost 
with one of. these engines hauling coal trains is said to be 
only three cents a mile. The same grate is said to burn 
larger sizes of coal as well as coal dust, and with great econ­
omy. After the exhibition the engine is to be tendered to 
some European railway for a trial of its advantages there. 

... . e • •  
Type-Setting in Japan. 

The advantages of alphabetic writing are nowhere more 
conspicuously shown than in a large printing office. The com­
positor stands within easy reach of every character he may 
have need of, and a boy can learn the position of each in the 
case in a few hours. It is quite another matter where each 
word has a distinct character, as in China and Japan. A 
correspondent describing the office of a Japanese paper says 
that a full font of Japanese type comprises 50,000 characters, 
of which 3,000 are in constant use, and for 2,000 more there 
are frequent call s. The type is disposed about the compos­
ing room on racks, like those in a reading room, and the com­
positors wander up and down the isles setting type and tak· 
ing exercise at once. With so many characters it is no won­
der that Japanese proof readers have to be men of intelligence 
and high scholarship. 

The impossibility of telegraphing single-character words 
has kept this great instrnment of civilization in foreign 
hands, and made it practically useless for the natives of China 
and Japan. To these the telephone is an especial blessing, 
W�i9b they are not slow to appreciate. . 

277 
NEW YORK ACADEMY OF SCIED"CES. 

At a meeting of the Acad emy held Monday evening, April 
1, Mr. I. C. Russell read a paper on 
THE INTRUSIVE NATURE OF THE TRIASSIC TRAP SHEETS OF 

NEW JERSEY. 

The author stated that although the trap sheets which tra­
verse the triassic rocks of New Jersey and Connecticut are 
usually regarded as dikes of igneous rocks, yet proof of their 
intrusive nature is rarely giyen ; and, as the igneous origin 
of these rocks had been questioned by some persons, he 
called the attention of the Academy to a locality where proof 
is positively shown that these sheets of trap were really 
forced out in a molten condition between the layers of sedi­
mentary rocks. The trap ridges of New ,Jersey have a gen­
eral north and south direction , usually conformable with the 
strike of the a�sociated sandstones and shales which compose 
the great bulk of the triassic formation. The trap rocks also 
seem to be usually conformable in dip with the stratified 
rocks above and below them. For this reason, and also on 
account of the rare occurrence of the exposure of a junction 
of the trap with the stratified rocks overlying them-owing 
to the removal of the latter by denudation and to the line of 
contact being hidden by drift and vegetation-the supposi­
tion has obtained that the trap sheets were not intrusive, but 
were formed cotemporaneously with the shales and sand­
stones as a bed or stratum of igneous rock, spread out in a 
molten condition on the bottom of a shallow sea in which 
the stratified rocks were being deposited. He proposed to 
consider, then, (1) whether the plutonic rocks of the triassic 
were spread out in the form of a sheet of molten matter, and 
then cooled and consolidated before the rocks that rest upon 
them were deposited, both therefore being of the same geo­
logical period ; or (2) whether the traps were forced out in a 
fused state among the sedimentary layers, after consolida­
tion of the latter, which would make them more recent than 
either the over or underlying rocks. 

To decide these questions he made an examination of the 
trap ridge, known as the First Newark Mountain, for some 
twenty miles of its course. He boped through this examina· 
tion to lea,rn, in reference to the history of this mountain, (1 ) 
whether the sedimentary rocks that repose upon the igneous 
ones have been changed from their normal condition by the 
action of heat at tbe surface of contact ; and (2) whether the 
trap sheets seem in all cases to be conformable in bedding 
with the stratified rocks with which they are associated. It 
is not difficult to find the junction of these igneous rocks 
with the shales and sandstones that underlie them ; and in all 
cases the latter are found highly altered, and show plainly 
that they have been exposed to intense heat. This change 
may be observed at a number of places on the western shore 
of the Hudson beneath the trap rock forming the Palisades ; 
in some instances the sandstones here have been metamor­
phosed into a compact vitreous quartzite. These observa­
tions very clearly show that the triassic traps were once in a 
highly heated, and probably molten, condition ; and this is, 
moreover, shown by their crystalline strncture. If these 
rocks had cooled and consolidated before the overlying shales 
and sandstones were deposited. the latter of course would 
show no such alteration as that we find in the underly­
ing strata. As before mentioned, however, it is difficult to 
obtain proof of such alteration in the stratified rock above 
the trap. After many long excursions in hopes of finding an 
exposure, the author had been successful in but a single in­
stance, and this was on the western slope of the First New­
ark Mountain, directly west of Westfield and near the little 
village of Feltville ; at this point the desired junction is very 
plainly shown. 

Here, .in the sides of a deep ravine, which has been cut out 
by a small brook, the stratified rocks are well exposed. The 
trap rock, which appears in the bed of the stream, in some 
places presents its usual characteristics of a hard, bluish, 
crystalline rock. In other places it swells up into bosses and 
rounded masses, which penetrate the overlying rocks. The 
outside of these masses presents a scoriaceous or slag-like 
appearance ; in the interior the cavities are filled with infil­
trated minerals. The shales resting directly on these igneous 
rocks have, in many places, been disturbed from their nor­
mal position and greatly altered in texture and color. For 
the first two or three feet above tbe trap the shales have been 
so greatly metamorphosed that they are scarcely distinguish­
able from the trap itself. At· a distance of six or eight feet 
above the traps the shales are still very much altered and 
filled with small, spherical masses of a dark green mineral 
resembling epidote. Midway up the ravine (which is thirty 
feet deep) the shales present somewhat their usual reddish 
appearance, but are filled with a great number of irregular 
cavities formed by the expansion of vapors while in a semi­
plastic condition. At a distance of twenty-five or thirty feet 
above the trap, the shales and sandstones are changed but 
slightly, if at all, from tbeir normal condition. A bed of 
limestone, from two to three feet in thickneRs, is here inter­
stratified with the shales and the sandstones-a rare occur­
rence in the triassic formation of New Jersey-and where it 
approaches the trap it is considerably altered and forms a 
mass of semi-crystallized carbonate of lime. Near the junc­
tion of the metamorphosed shales and the igneous rocks be­
neath, the author found in a number of places a peculiar rock, 
composed of angular greenish fragments, bound together by 
a reddish cement, forming a typical breccia. This rock, in 
some places, is two feet or more in thickness ; at other times 
it fills the spaces between concentric masses of igneous rock 
or metamorphosed shale. This interesting material seems to 
have a history somewhat similar to that of the " friction 
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breccias" mentioned by Von Cotta as occurring at the mar­
gins of eruptive igneous rocks and formed at tbe time of 
their eruption. The section at Feltville furnishes indisputa­
ble evidence that the igneous rocks of the First Newark 
Mountain were intruded in a molten state between the layers 
of stratified rocks subsequent to their consolidation ; and, 
from analogy, this conclusion should be extended to embrace 
all the trap ridges of New Jersey. 

The distinctness with which this one question relating to 
the triassic trap sheets has been answered seems by contrast 
to make other questions in their history only more obscure. 
We cannot now determine in what age, after the consolida­
tion of the triassic sedimentary rocks, the outbursts of trap 
occurred ; nor whether the several trap ridges that traverse 
the triassic were formed at one time. It may be that one is 
thousands of years older than its neighbor. 

Mr. Russell's valuable paper was illustrateaby a compl ete 
series of triassic rocks from the locality at which bis obser­
vations were made. 

.. , . . . 
LINING ROOFS WITH MINERAL WOOL. 

The advantages of the new application of mineral wool 
herewith illustrattld are claimed to be as follows : The tem· 
perature in dwellings, etc. , is insulated ; tbe roofs are ren­
dered practically fireproof as regards the spread of fire 
from neighboring structures. and the p1aterial not being lia­
ble to decay or rot, on account of moisture, dampness, etc. , 
preserves the woodwork of the roof. It is further claimed 
of the cbeapest grade of mineral wool to be used for tbis . 
purpose that its non-conducting or insulating quality is equal 
to that of hair felt at even thickness, and superior to ce­
ments, mortars, etc. It weighs 28 pounds per cubic foot, or 
3� pounds per square foot over all, and as shown in the il­
lustration is spread between studs 1� inch high by 2 inches 
wide, and between two roofing floors of 1 to 1M inch planks. 
The wool, A, is leveled 1% inch high, and the upper planks 
are nailed on the studs, thereby compressing the wool M of 
an inch, which is sufficient to render the lining compact and 
to prevent its settling in gable or French roofs. 

Ordinary city dwellings, built in rows, are exposed to the 
rays of the sun on three surfaces, the front and rear walls 
alternately, and the roof nearly all the time. Considering 
that the temperature in the shade at 800 to 850 Fab. , is about 
equivalent to from 1250 to 1350 Fab. in the sun, it might be 
asserted that more heat goes through the roof than through 
the walls. 

J titutifit !mtrinttl� 
In an hour after. the administration of the antidote a cathar- I from the immediate neighborhood of the nostrils. The dis­
tic should be given. Lemonade and other acid drinks should I tance to which breath is exhaled through the nostrils is well 
be avoided during the treatment, since the compounds formed illustrated by smoking through the nose. During the day 
by the union are insoluble. our nostrils are kept clear of interference, as we sit or walk ; 

.. .  I. • but at night bed clothing is apt to get so arranged as to re-
IMPROVED INSECT POWDER BLOWER. tard the current of carbonic acid breathed out, and some of it 

The invention herewith illustrated is a new insect powder is thus a second time inhaled, instead of the in current being, 
blower, by which the powder is distributed at will in greater as it should be, of pure air. Another practical point men­
or smaller quantities, and in a minute jet wherever desired. tioned was the importance of keeping the mouth closed and 

mSECT POWDER BLOWER. 

of breathing through the nose in cold weather. Air should 
not reach the lungs at a temperature much below that of 
the blood, and air is much more warmed in passing through 
the nose passages than in going directly from the mouth. 
In speaking of the evolution of carbonic acid, Professor 
Garrod mentioned a point which, he thought, had not re­
ceived due recognition, which was that the " protoplasmic " 
vitality of the body led to the oxidation of pabulum sup­
plied and the consequent formation of carbonic acid, just as 
muscular work, whether voluntary or not, produced a similar 
result. Pettenkoffer's experiments with men were illustrated 
on a small scale, with a tame white mouse, in a glass vessel 
duly supplied with food, and a current of air so arranged 
that the carbonic acid breathed out by the mouse was col· 
lected in lime water, so that the amount in a given time, 
and varying with activity or rest, could be estimated. 

.. , . . .. 
New . Dlsease among Wool Sorters. 

Dr. Bell, of Bradford, England, has directed attention to 
a new disease among wool sorters, wbich has been developed 
since the introduction of mohair and alpaca into the trade. 
Sudden and unaccountable deaths took place among the 
workmen, which at length became so frequent as to convert 
the suspicion into a certainty that something was wrong. 
Masters and men were equally anxious to understand and 
prevent the disease. Eminent medical and scientific men 
have been consulted, and post mortem examinations made, 
but the cause and nature of the disease were not satisfac­
torily explained. The symptoms of a typical case might be 
summarized as follows : No rigor, thirst, pain, vomiting, nor 
purging ; very slight cough ; no expectoration ; quick breath­
ing, great exhaustion, weak rapid pulse, clear mind, extrem­
ities cold, perspiration clammy, gradually decreasing tem· 
perature, death in fifteen to twenty-four hours. The medi­
cal man is usually at a loss to account for death. 

We are informed that scientific tests (Franklin Institute) The device may also be used as a pop gun for children, and 
and practical experience show that a roof lined with 1 to 1� as an air gun for projecting a dart at a target. It consists, 
inch hair felt or mineral wool, and 2 to 2� inch thickness of as shown in Fig. 1, of a barrel in which is a piston, around 
wood (which itself is a good non-conductor), will insulate the the rod of which is a coiled spring, A, which serves to re­
temperature sufficiently to ward off the sun heat during the tract the piston after the latter has been driven forward by 
day or the extreme cold of winter nights. Hitherto the use the thumb, the fingers resting on projecting supports. The 
of mineral wool for roofs was mostly confined to breweries, insect powder is placed in the barrel, and its end is closed by 
ice, and cold storage houses, as in these structures the a stopper, B, in which is a perforated disk, the aperture in 
questions of ventilation and insulation of heat and cold are ! which regulates the size of the jet of powder forced out. 
oj the utmost importance. The effectiveness of mineral l This jet can be directed into crevices or wherever desired. 
wool for such purposes can now be 

The matter has been fully discussed and a variety of theo­
ries suggested, against which an equal number of objections 
have been made. Dr. Bell's views met with some unanimi­
ty. They were as follows : he attributed the evil to the in­
halation of a septic poison produced by the decomposition 
of animal matter in damaged bales, producing septicremia. 

.. - . . .. 
Street Cars Propelled by Compressed Air. 

The Second Avenue Railroad, of New York city, has one 
of the Pneumatic Tramway Engine Company's cars. Upon 
each platform is a steel lever, by means of which the car 
can be started, stopped, or its direction reversed. The car 

attested to by quantities in actual 
use, representing in the aggregate a Ficr.l surface of over 300,000 square feet . 1 
of 1 inch lining, though mostly 
used at 3 inch and 4 inch thickness 
for lining walls. 

As to the security against fire 
from neighboring buildings the ob­
jection might be raised that appa­
rently when the upper roofing 
planks are on fire the studs on 
which they are fastened and the 
other planks beneath them will also 
burn. On account of the wool be­
tween the studs no hot air can get 
beneath them, so that the studs are 
only exposed to the heat on top ; 
and it is claimed they will only 
char, or at least be so slowly con­
sumed as to give ample time for 
extinguishing the fire. Mineral 
wool being made from slag or sco­
ria, at a heat of about 2,0000 Fah. , 
it is of course incombustible. For 
use on buildings it possesses the 
additional advantages of being (like 
felt) a non-conductor of sound, and 
it affords no abode to rats, mice, 
and vermin. The address of Mr. A.. 
D. Elbers, who controls the sale and manufacture of mineral 
wool (made at Greenwood Station on the Erie Railway), 
will be found in our advertising columns. 

• ' I I . 
Antidotes to Arsenic. 

According to the Repertoire de PhaJrmacie, Rouyer has dis­
covered that, although the freshly precipitated sesquihydrate 
of iron is ail antidote for arsenious acid, it has no effect in 
counteracting the action of arsenite of soda or ' of arsenite of 
potassa (F6wler;s solution), but that a mixture of a solution 
of sesquichloride of iron and the oxide of magnesium will 
neutralize the effect of these salts, as well as those of arsen­
ious acid itself; and hence this mixture is always preferable 
in cases of poisoning by arsenic. The officinal solution of 
sesquichloride of iron ' should first be administered, and 
fifteen minutes afterwards' tlie magnesia given in tbe propor­
tion of 70 grains of the latter to 18 minims of the former. 

ROOF LINED WITH MINERAL WOOL. 

The arrangement of the device for a pop gun is shown in 
Fig. 2, the cork being inserted in the open end of the barrel, 
and forced out by sudden pressure of the piston. The feath­
ered dart used is represented in Fig. 3. Patented through 
the Scientific American Patent Agency, March 5, 1878. For 
further particulars address the inventor, Mr. Michael Mark, 
New York city, N. Y. 

.. .  1 • •  

Keep Your Mouth Shut. 

At the Royal Institution, London, recently, Professor 
Garrod lectured on the protoplasmic theory of life, and in 
speaking of respiration drew attention to some few facts of 
practical importance which, though well known to physiolo­
gists, are too often disregarded by the public. The relative 
time occupied in inspiration and expiration is such that the 
carbonIc acid breathed out to a distance is out or' tbe way 
before the next inspiration, the air for which is drawn in 

been ordered 
minute. 

is of the same general model as tbat 
of ordinary street cars. It has six 
tubular air receivers situated under 
the floor of the car. Tbe air is com­
pressed by an engine which is stand­
ing at the side of the depot, and is 
introduced by a rubber hose into 
these receivers. That air passes 
through an engine situated between 
the axles, and propels the car. Suf­
ficient air to enable the car to make 
the entire circuit of Manhattan 
Island, if necessary, can be stored 
at one time in the receivers. 

The experiments made have 
proved completely satisfactory. The 
car lately ran from 63d to 95th 
street and back in about twenty 
minutes, with two or three stop­
pages. It is claimed for the car 
thus inspected that it can be stopped 
mOJ;lJ readily than the horse cars, 
and that its rate of speed can be in­
creased to thirty miles per hour, 
while it can make nine miles per 
hour and still not appear to go faster 
than the borse cars. The car whiCh 
was run is only a model, and it takes 
about four hours to charge its re­
ceivers with air, but machinery has 

which will perform the work in less than a 

One of these air engines, it is said, can easily draw a whole' 
train of ordinary street cars. A company composed of 
twenty-five capitalists has been formed to manufacture cars 
upon the above model. It has already received an order for 
five cars from the Second Avenue Company. These will be 
used on the upper part of the Second A venue route. 

... . . . .. 
SPIDERS' WEBs.-Leuwenhoek has computed that one 

hundred of the single threads of a full grown spider are not 
equal to the diamet�r of the hair of the human beard ; and 
consequently, if the threads and hair be both round, ten 
thousand such threads are not larger than such a hair. He 
calculates that 4,000,000 of a young spider's threads, which 
are much finer than those of full grown spiders, are not so 

large as the single human hair. 
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THE BOILING LAKE OF DOMINICA. 

Dominica, the most mountainous of the Lesser Antilles, 
is about thirty miles in length by sixteen in breadth. The 
physical formation of the island is indescribably rugged, 
and the scenery generally is of the most varied and beauti­
ful character. The highest mountain, Morne Diablotin, is 
4,533 feet above the level of the sea, or a little higher than 
Ben Nevis, in Scotland. There are several large rivers in 
the island, but its interior is still little known, although 
nearly 400 years have elapsed since the discovery of the 
island by Columbus. 

A correspondent of the Illustrated London New8 relates 
the discovery of the boiling lake, and the details of a recent 
journey to that remarkable place : 

" We stood upon a large plateau of about fifty acres in 
extent, which is in reality a small spur of what have since 
been called the Sulphur Hills. Here and there over this pla­
teau, on the surface of which is no vestige of vegetation, 
were huge· charred trunks of trees, large masses of volcanic 
rock, and numberless blow-holes, ejecting steam and w ater. 
The water, collecting from all sides, formed in the center 
of this scene of desolation a milk-white, impetuous stream, 
discharging itself over the edge of the plateau into the pre­
cipice beneath. 

" Picking our way cautiously over this volcanic bed of 
scoria, pumice, and sulphur, and jumping from rock to rock, 
which here and there protruded from the stream, we crossed 
a firm mound of earth beyond, and unexpectedly found our­
selves at the edge of the Boiling Lake. It was thus on 
Marcll 2, 1875, that the Boiling Lake was seen and closely 
examined by Dr. Freeland, a Scotch medical practitioner, 
Captain Gardyne, who was traveling with him, Dr. Nicholls, 
a medical practitioner in this island, and myself. 

.. Here, then, at an elevation of about 2.400 feet above the 
level of the sea, and ou the southern side of the Sulphur 
Hills. is the Boiling Lake of Dominica. It is a body of pale 
slate· colored boiling water, inclosed in a circular basin of 
about 150 yards in width, the sides of the basin being, I 
sh ould say, about 60 feet in height. The bare summits of 
the Sulphur Hill s rise about 500 feet above the edge of the 
basin, and from blow· holes in the side of the hills issue small 
quantities of water, which in their downward course to the 
lake form two tributary rivulets. 

" On arriving at the edge of the basin one sees n othing 
but clouds of steam rising from the lake. But the noise of 
the boiling water is distinctly audible, and it is only when a 
passing breeze for a moment dissipates the cloud of steam 
that one sees boiling in vast bubbl es the body of water at 
one's feet. The actually boiling portion of the lake must be 
in a circle of about 40 feet in diameter, and the bubbles rise, 
I should say, about 3 feet or 4 feet into the air. The ripples 
caused by the boiling break towards the surrounding shore 
until they lave the sulphur-coated stones at the water's edge. 
The water itself, it is curious to observe, has, near the shore, 
a circular motion, which, perhaps, to some extent, accounts 
for th.e shape of the lake's basin ; for I noticed that a small 

Jcitutifi c jmtrinUI. 
log thrown into the water traveled round the lake, passing 
and repassing the spot at which it had entered the water. 
The only apparent exit to the lake is on the southwestern 
side, and is not unlike a railway cutting-say about 9 feet in 
width. The amount of water discharged through this exit 
is apparently very small ; but on closer examination I noticed 
an extensive sub-surface drainage, which, at about 200 yards 
south of the lake, forms a beautiful waterfall. " 

. ,  . . . 
IMPROVED CLAM BAKER. 

The implement illustrated herewith is a handy contriv·· 
ance for baking clams in their shells. It holds the clams so 
that all the juice is retained, and enables the baking to be 

STROUB'S CLAM BAKER. 

more expeditiously and conveniently done. The device con­
sists simply of a rectangular iron frame, the sides of which 
are downwardly and inwardly inclined, so that the bottom 
is narrower than the top. In said frame are arranged V­

shaped bars, as shown in Fig 2, which have cavities in their 
under sides, so that the heat is more quickly distributed to 
the clams when placed over the fire. This construction also 
allows of the implement being cheaply made of sheet metal. 

In use the clams are placed as shown in Fig. 1, with the 
edge or mouth of the shell downward and wedged in be­
tween the bars, so that the bivalve cannot open while being 
cooked. The whole is then placed over the fire, and left 
without further attention until the baking is accomplished. 
Patented January 22, 1878. For further particulars address 
the inventor, Mr. John L. Stroub, New York city, N. Y. 

Charles Frederick Hart&, 

The loss which the world of science, but a few months 
ago, suffered in the death of Professor Orton, while engaged 
in South American exploration, has recently been supple­
mented by that of Professor Charles F. Hartt, Chief of the 
Geological Survey of Brazil. Professor Hartt was born abont 
1838, at St. John, N. B. In his youth he became interested 
in the study of geology, and discovered at St. John many 
new fossil plants and the oldest specimens of fossil insects 
then known. Most, if not all, of these were named and de­
scribed by him in Dawson's "  Arcadian Geology. " From 
1862 to 1865 he studied under Agassiz, and accompanied the 
latter to Brazil as geologist of his expedition. Shortly after 
his return he succeeded Professor Tenney to the chair of 
Natural History of Vassar College, which he resigned to ac" 
cept the Professorship of Geology and Physical Geography 
at Cornell University. From the time of hi� first visit to 
Brazil, he made the geology of that empire his special study, 
and returned thither three times ; in each case making care­
ful explorations of the northern provinces and the valley of 
the Amazon. In May, 1875, the Emperor placed Professor 
Hartt at the head of the Geological Survey of Brazil, with a 
most liberal salary. The results of this great work have 
been but partially published. He was an untiring worker, 
and the results of his labors, although extensive, might have 
been still more so had he not been hampered through the 
jealousy of his native assistants during the absence of the 
Emperor in America and Europe. In 1870 he published his 
chief work " The Geology and Physical Geography of 
Brazil. " 

It is rarely that we find a specialist so versatile as was Pro­
fessor Hartt. To his accomplishments as a geologist were 
added those of an ardent archreologist, artist, and linguist. 
He learned a new language with amazing rapidity, and the 
idiom of his adopted country was as familiar to him as that 
of the land of his birth ; while his researches into the struc­
ture and affinities of the Indian languages of South America 
were profound and accurate. It is a singular fact that in 
the death of Professor Hartt, Vassar College loses, within a 
year, the only three professors who have filled the chair of 
Natural History in that institution, the other two being San­
born Tenney and James Orton. 

� 411 • 
To Exterminate the Reel Ant. 

Professor Leidy states that when he purchased hI!! prell­
ent residence. while it was undergoing repair, hI"! noticed � 
fragment of bread, left by the workmen in one of the: second 
story rooms, swarming with little red ants. 

Apprehending that the house was seriously infested, to as­
certain whether it was so, he placed a piece of sweet cake 
in every room from the cellar to the attic. At noon every 
piece was found covered with the ants. Having provided a 
cup of turpentine oil , each piece was picked up with forceps, 
and the ants tapped into the oil . The cake was replaced, and 
in the evening was found covered with ants. The same pro­
cess was gone through the following two days, morning, 

THE BOILING LAKE OF DOMINICA, WEST INDIES. 
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noon , and night. The third day the number of ants had 
greatly diminished, and on the fourth there were none. He 
at once concluded the ants had all been destroyed, but in 
the attics he found a few feeding on dead house flies, which 
led him to suppose that the remainder had become suspi­
cious of the sweet cake. He accordingly distributed through 
the house pieces of bacon, which were afterwards found 
swarming with ants. This was repeated with the same re­
sult for several days, when, in like manner with the cake, 
the ants finally ceased to visit the bacon. Pieces of cheese 
were next tried, with the same results, but with an un­
doubted thinning in the multitude of ants. When the 
cheese proved no longer attractive, recollecting the feast on 
dead flies in the attic, dead grasshoppers were supplied 
from the garden. These again proved too much for the 
ants, and after a few days' trial neither grasshoppers nor 
anything else attracted them. They appear to have been 
thoroughly exterminated, nor has the house since been in­
fested with them. Professor Leidy regards the action of 
the ants as indicating a ready disposition to become cir­
cumspect. 

J titutifit �tutrintu. 
THE OIL BEARING SANDS OF PENNSYLVANIA. 

The question as to the precise spot in which a well may be 
sunk with a sure prospect of " striking oil " is one of great 
importance to petroleum miners, and yet one which the most 
experienced and best informed oil men fail to .answer with 
certainty ; and, in fact, one that must await the completion 
of the present geological survey of Pennsylvania for its cor­
rect solution. Pending this result, however, Mr. Ashburner, 
one of the assistants of the survey, has, in a paper read be­
fore the Engineers' Club, of Philadelphia, given us some 
valuable information as to the rock formations and the rela­
tive positions of all the oil horizons of Western Pennsyl­
vania, together with an estimate of the daily production of 
each horizon. That portion of the State in which petroleum 
has been found lies entirely west of a line drawn across the 
State, from its boundary at the southeastern corner of Greene 
County, to that at the northeastern corner of McKean County. 
The oil regions may be divided, for convenience of descrip­
tion, into three districts, the southwestern, the western, and 
the northern. 

The southwestern district may be said to include that part 
.. 4 0 » .. I of the State south of the Ohio river and west of the Monon-

THE PYRENEAN PINE. gahela river ; the western, known among the producers as 
The foliage of this tree is very distinct, quite nnlike that , the " lower co"untry," lies in the water basin of the Alle­

of any other conifer. The leaves are in twos, of a beautiful
' 
ghany river, between Pittsburg on the south and the Phila­

grass-green color, and from 6 inches to 7 inches 
in length. It can easily be distinguished from 
other pines on account of the deep yellow colored 
bark on its young shoots ; the cones are about 
2Yz inches long, rather egg-shaped, on short foot­
stalks, sometimes in twos, but mostly solitary. 
It is found on the Pyrenean mountains, where 
it forms extensive forests. This tree is highly 
ornamental, especially when young·, its fine, up­
right-growing, light green leaves, and the orange 
colored bark on the terminal shoots being its 
most striking and beautiful features during that 
stage ; but when older, it assumes a coarser habit 
of growth ; its branches become stout, wide­
spreading, and straggling, and altogether its gen­
eral appearance is far from attractive. This 
pine has never been very extensively planted, on 
account of its scarce use in the trades, and· 
the difficulty in procuring seed true to name. 
The wood is of inferior quality. We copy the 
illustration from the Garden. 

Presence oC Indigo in the Human System. 

At a recent meeting of the Pathological So­
ciety, of London, Dr. Ord exhibited a speci­
men of a renal calculus containing indigo. 
He remarked that indigo, as well as a sub­
stance which yielded indigo blue under cer­
tain reagents, was sometimes met with in nor­
mal urine ; but it had never before been met with 
in thi;'form of a calculus. The specimen con-
sisted of a black mass of the size of a half wal-
nut, lodged in the pelvis of one of the kidneys. 
When heated on pllttinum foil it gave off a pe-
culiar smoke, which had a sooty character ; after 
incineration a small amount of a deposit of phos-
phate of l ime was left behind. With the micro-
scope, bluish-black masses and crystals could be 
seen ; and after treatment with hydrochloric acid 
a black residue was obtained.  On sublimation 
it yielded crystals in the form of six-sided tab-
lets, just like indigo. After trituration with 
strong sulphuric acid, it gave a blue fluid, which 
finally had the spectroscopic characters of indigo, 
a single broad absorption band in the yellow and 
orange part of the spectrum. In regard to the 
formation of the substance, Dr. Ord stated that 
there had been nothing peculiar in the patient's 
food to produce it. Indol, which bears some re-
lation to indigo, is formed by the action of the 
pancreatic juice and pepsones, and is present in 
the freces. When indol is injected into the blood 
of a dog, indican appears in the urine. Now in-
dican, richer in carbon and hydrogen than indigo, is decom­
posed by the action of acids into a mixtu�e of indigo blue 
and glucine ; and hence it is said that in this is to be found 
the reason of the presence of indigo in the uriue of cholera, 
and in cases of obstructiou of the passage of the freces 
through the intestine. It is also found in pus, the greenish 
blue color of which is due to a substance allied to indigo. 
In the present case, pus contained in one of the kidneys may 
have been the source of the indican, which, being reabsorbed 
by the blood, was excreted by the other kidney, and precip­
itated as the colored indigo-blue by its contact with the acid 
urine. Whatever the explanation, it pointed to a direction 
in which the urine might be studied with profit. Dr. Thu­
dicum remarked that the first urine of cholera contains a 
very large quantity of indican, so that the albumen in the 
urine is precipitated of a black color. But even if a sub­
stance was present only in a small amount, it was not, 
therefore, to be regarded of no importance, but the con­
trary. 

.. 4 . . .. 
RECENT experiments by Professor McNab on the rate of 

the ascent of fluids in plants, ascertained by the employ­
ment of spectroscopic examination of the diffusion of lith­
ium citrate, gave a maximum result of 24 inches per 
hour 

THE PYRENEAN PINE. 

delphia and Erie Railroad on the north ; and the third, or 
northern district, lies entirely north of the Philadelphia and 
Erie Railroad, in the counties of Warren and McKean, and 
extends ten miles into the State of New York. 

The strata of Western Pennsylvania lie comparatively hor­
izontal, and their average dip from Bradford, near the State 
line, to Pittsburg, is about eighteen feet to the mile. Three 
thousand feet of the stratified rocks of the Carboniferous and 
Devonian ages in Pennsylvania have been found to contain 
petroleum. The highest stratum in which oil is found oc­
curs in the coal measures, 165 feet below the Pittsburg coal 
seam, in Greene County ; while the lowest occurs about 3,200 
feet below the geological position of the Pittsburg coal seam 
in McKean County. If we should drill a well in Greene 
County 3,200 feet deep, starting on the Pittsburg coal, we 
would pass through the horizon of all the sands and sandstones 
in which the petroleum of the State has been f$lund. The rocks 
are subject to very marked and rapid changes in their thick­
nesses, in comparatively short distances. What the changes 
in thickness may prove to be between McKean and Greene 
counties is not yet known ; nor is it easy to say whether the 
total thickness of the stratified rocks between the Pittsburg 
coal and the " Sartwell " (or lowest) horizon will be found of 
a variable quantity, or much greater or much less than the 
above estimate at localities between the two counties. 

The petroleum in the southwestern district comes from the 
highest rocks. The " oil-sand group " of this district is 
about 800 feet thick. and is composed of three sandstone 
m.embers, separated by intervals containing coal seams, 
slates, and shales. The first, or upper, oil sandstone, 260 
feet thick, shows considerable variation, and is often replaced 
by shale ; in such cases the shale contains no oil. The second, 
or Mahoning, sandstone is quite constant in thickness, 135 
feet being the average. It is the principal repository of the 
petroleum of the southwestern district. The third, or lower, 
sandstone is made up of three members, separated by about 
thirty or forty feet of shale and coal. The thickness of the 
whole is about 400 feet. The upper member is regarded as 
the oil bearing rock ; · the lower is the representative of the 
coal conglomerate or millstone grit. Some of the fea­
tures of this district are very different from those of the other 
two. Small crevices in the oil sands are of frequent occur­
rence ; and it is a striking fact that the oil is said never to 
have been found except where a crevice has been so struck. 
By some this feature has been considered a necessary one to 
the original production of the oil. Professor Stevenson, 
however, states that the oil in nowise owes its origin to a dis­
turbance of the strata, but that the only effect of the latter 
has been to provide reservoirs for the oil in the rock already 
011 bearing. Between the bottom of the coal conglomerate 

(the lowest member of the lowest oil-producing 
sandstone of the district under consideration) and 
the " first oil sand " (the highest producing sand­
stone of the western district) there is an interval 
of from 650 to 700 feet of shales and sandstones, 
forming the barren oil measures, or mountain 
sand group. These rocks are perfectly destitute 
of any economical strata, containing no coal, iron, 
or oil. 

The petroleum producing sands of the western 
district are found intermediate between the high 
rocks of the southwestern distrkt and the low 
rocks of the northern. The total thickness of 
the group is 315 feet, and consists of three strata 
separated by two intervals of 105 feet and 110 
feet respectively. The first sand produces a 
heavy lubricating oil, of from 30° to 35° gravity ; 
the second, an oil of about 40· ; and the third, the 
usual light oil, of from 45° to 50° gravity. The 
latter sand is the most productive, and yields 
most of the oil of commerce. The well records 
along the " green oil belt, " in Venango County, 
show great uniformity in the arrangement of the 
sand rocks, being sharply defined, massive, and 
lying at regular intervals. Going southeast from 
this belt, they gradually split into several mem­
bers, becoming finer and finer in their composi­
tion, and shade off into shales. Going to the 
northwest, the third sand terminates quite ab­
ruptly ; the second sand overlaps it and continues 
a mile or two farther ; the first sand overlaps the 
second, and extends in some places a long dis­
tance beyond. Most of the wells producing from 
the first and second sands are located along these 
overlapping edges of the sand rocks. Wherever 
the lowest sand is adapted to the production of 
oil, the main deposit is found in it, and not in 
the sands above. The first and second sands do 
not produce oil along the center of the belt . In 
some wells oil has been obtained from all three of 
the sands ; but in such cases the wells are not on 
the axis, but near the edge of the third sand ; and 
but a short distance farther from the center no 
third sand can be found. These facts are sug­
gestive, and seem to point to the conclusion that 
the oil sands are merely reservoirs which have 
acted as sponges in absorbing the oil that has as­
cended from a much greater depth. In such a 
case the oil would not be a product of the rock 
in which it is found. 

The petroleum of the northern district comes 
from the lowest rocks. Between the " third oil 
sand " of the western district and the W arre)) sand 

of the northern district there is an interval of about 600 feet 
of shale, which is entirely barren. The Warren oil sand is �ery 
irregular in character, and the oil is found at horizons vary­
ing from 600 to 800 feet below the Venango third sand. In 
quality it very much resembles the " third sand oil. " By 
many of the producers it is known as " slush oil, " on account 
of the poor quality of the sand, and the rapid diminution of 
the product of the wells, which yield largely when first struck. 
The productive horizon of the Bradford oil belt in McKean 
County and Cattaraugus County, N. Y. , occurs probably 300 
feet, more or less, below the Warren horizon. The sand in 
this belt is of a finer and closer texture, and is more constant 
in character over a wide area than that of any other produc­
ing belt in Pennsylvania. This belt is the surest and safest 
territory in which to operate. The oil is of about the same 
gravity as that of the " third sand oil," but somewhat dif­

ferent in character. On account of these differences in the 
sand and oil, the Bradford wells are never pumped continu­
ously, but " by heads, ':  or at regular intervals. This is found 
necessary to keep the sand open or porous. A grea.t deal of 
the oil obtained from the Bradford belt, along the State line, 
is found several hundred feet above the regular producing 
sand. The lowest oil of the northern district, and in fact 
in Pennsylvania, comes from the " Sartwell oil sand," but 
recently discovered in Liberty Township; McKean County. 
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This horizon is probably 400 feet below the Bradford sand, INFLUENCE OF COSMICAL MATTER. 

and has not yet been tested thoroughly. At present it is non- Some weeks ago we noticed Professor Doolittle's sugges-
productive. tion that shooting stars may have played an important part 

Petroleum has never been found in the three groups of oil in determining planetary velocities. Immediately Professor 
measures in the same locality. Sionce the oil sands of the Winchell entered a claim of priority, and sustained it by 
southwestern and western di:otri<lts come to the surfaee in the citations from a lecture delivered last December. Professor 
northern district, we may never expect to find oil in them Doolittle promptly acknowledged the justness of the claim, 
north of the Philadelphia and Erie Railroad. Tbe question but insisted that he was first in the deduction of conse­
as to whetber the northern district oil will ever be found in quences and relations .  " So far as I can learn," he wrote, 
the western district, and the oil of both these districts in the 

I 
" Professor Winchell has the honor of having been the first 

southwestern district, is yet to be determined. If future ex- to furnish a demonstration thereof whose soundness no sci­
plorations should prove this to be the case, it is safe to as- entific man can question. I think, however, that I may 
sert that, at the present price of crude oil, the wells would , fairly claim to have preceded him in forming an approach 
be too deep and too expensive to warrant their develop- to a proper estimate of its importance. Otherwise, I should 
ment. regard him as inexcusable for having dismissed the subject 

.. I • • .. with so brief a paragraph in a popular lecture, without 
IMPROVED PIPE TONGS. I making any other attempt to bring it to the attention of the 

We illustrate herewith an improved adjustable pipe tongs, ' scientific world. " 
so made that no smith's work is needed for dressing up, a Professor Doolittle " formed the conception of aerolithic 
few minutes' grinding being all that is required to keep acceleration of planetary velocities " in February last : Pro­
the implement in good working order. fessor Winchell announced the same conception in December, 

The gripping edge consists of a cylindrical piece of best 1877. Now there arises a new claimant in the person of 
cast steel, which is quickly adjusted to tbe pipe by the Rev. S. Parsons, who discussed the same idea in an article 
thumbscrew, and which, as shown in the illustration, has on the nebular hypothesis, in the .Methodi8t Quarterly, 
two edges. When the edge in use has become dull, the bit January, 1877. While showing that cosmical dust must, in 
can be reversed, and it will be found that the 
friction on the lower edge has sharpened the 
one not hitherto used. The bits are easily 
removed, and may be re-ground until worn 
away, when they can be replaced by auy 
mechanic, being simply pieces of rouud cast 
steel with an obtuse chisel edge. The tbumb­
screws have square threads, and are case­
hardened to insure durability and prevent 
spreading at the point, and generally the tool 
is made in an excellent and substantial man· 
nero THORNTON'S ADJUSTABLE PIPE TON GS. 

From the shifting of the planetary planes, Professor Doo­
little estimates that the eartb, so far from being born full· 
grown, has more than doubled its mass since it commenced 
its career ; but from geological considerations it must be sup­
posed that by far the greater part of this acquisition was 
made before it solidified into a record-keeping condition. 
While geologieal confirmation of the theory is, therefore, 
not essential, it is still very desirable ; and he infers that the 
theory will add new interest; and, perhaps, to some extent, 
give new direction to geological investigation. 

------------.. --.�.�,� .. --. --------­
American Horses In England. 

Tbe exportation of horses from this country to England, 
for use on street railways, began two years ago, and already 
over 5,000 of the Canadian and Morgan breeds have been 
shipped from this port and from Quebec. The English cart 
horse is too beavy and slow for tramway service, and as En­
glish breeders have given their attention almost exclusively 
to cart horses and blooded saddle and coach horses, they 
could furnish no animals suitable for the new want. The 
supply of l ight-built and enduring horses had been drawn 
chiefly from Ireland, but this source is almost exhausted. 
The American horses were at first used only on street rail­
ways, but they are now becoming favorites for family use. 
The Auglo-Russian eomplications have largBly increased the 

demand this year, and it is expected that 
the exportation will amount to many thou­
sands more than ever before. 

... . ... 
New Agricultural I nventions. 

lir. W. K. Hill, of Brush Creek, Iowa, has 
patented a convenient app:lratus for Cook­
ing Feed with Steam, which is claimed to be 
especially economical of fuel. The fire 
chamber is entirely surrounded by water 
except at its door, the feed water is warmed 
before entering the steamer, and the supply 
is regulated automatically by a float valve. For further particulars address the manu­

facturers, Messrs. Pancoast & Maule, 243 and 
Third street, Philadelphia, Pa. 

245 South the course of ages, present a sensible resistance to the motion A portable Scale for Weigbing Bales has been patented 

.. . . . .. 
IMPROVED RECEIVER AND STENCH TRAP. 

We illustrate herewith a new receiver and stench trap, 
made of cast iron, and fixed upon a level with the street 
gutter. It is connected with the sewer, and constrncted 
as follows : A is a basin which is always full of water to 
tbe level of the bottom of the sewer, B. C is a door dip­
ping three inches into the water in the basin, and resting 
upon a flange each side and along the top. Upon this 
flange packing is laid, and the door is closed and compressed 
upon the packing and flanges by a crossbar, D, which is 
forced by an inclined plane against the door. The door thus 
aids in forming a trap, which prevents the escape of any 
foul gas from the sewer into the street. The earth be­
ing excavated to the shape of the outside of 
the ., receiver box, the latter is lowered and 
fixed in its proper place, level with the gut­
ter ; and grout, composed of sand and hydraulic 
cement, is poured underneath and around the 
bottom, giving to the basin a firm bed. The space 
between the sides and ends of the receiver box 
is filled in with concrete. 

The street gutter is covered with a flat cast 
iron grate, F, which conducts the water from 
the street gutter into the receiver box. The 
grate, E, is fixed in tbe l ine level with the top 
part of the curbing, and is anchored at both 
ends on the top into the curbstone, and also on 
each side of the cast iron receiver. 

In case the flat grate gets choked with leaves 
and street washing, the water will pass througb 
the upright gr�e into the receiver box, there­
by preventing the overflow of the street with 
water. That part of the receiver underneath 
the sidewalk is covered with a cast iron plate, 
connected with the horizontal grate. 

The receiver is constructed in such a man­
ner as to be self-cleansing. The front end be­
ing made at an angle, and that part of the basin 
which receives the water near the bottom of the 
door being contracted to equal the size of a fif­
teen inch sewer, the water, falling four feet from 
the level of the street gutter to the level of the 
water in tbe basin, will force all the sand and 
silt out of the trap and wash it through the 
sewer. 

of bodies through the universe, Mr. Parsons said : by Mr. G. R Williams, of Dardanelle, Ark. It is a beam 
" Professor Newton, of Yale College, estimates the number scale suspended from the center of a yoke-shaped axle of 

of shooting stars encountered by the earth during each year the supporting wheels. From the beam are suspended, by 
at about 400,000, ouO (not for each day as Professor Winchell crossbar and chains, V-shaped hooks, which take hold of the 
states). Calculations based on their apparent magnitude, bale and are operated by guiding cords. The bale is raised 
as viewed from different points of the earth's surface, give by depressing the handle frame of the apparatus, the lever­
them a diameter ranging from 80 to 120 feet. Supposing age rendering this easy. 
their density to be the same as hydrogen, the lightest known Mr. G. C. Clark, of Freehold, N. Y. , has patented an Im­
substance, the earth during the past 100,000,000 years has proved Horse Potato Fork, consisting of a head attached to 
encountered and absorbed into itself a mass of matter equal 

I 
a tongue, and provided with adjustable teeth, and with spring 

to about one twelve thousandth (uh.) of its own mass. : catches for securing the handles of the implement to the 
Such an amount of resistance would be sufficient to change ' bead. 
the earth's orbit from an extreme oval into its present shape, l'Ir. A. A. Russell, of Polo, Ill. , has invented an Imple­
since in addition to diminishing the mean distance, and ac- ment for Cleaning Horses, which is made by uniting a horse 
celerating the velocity, the effect of the resisting medium is brush and currycomb in such a manner that the teeth of the 

currycomb may be caused at will to project be­
yond the face of the brush, by pressure applied 
by the fingers of the hand by which the brush 
is held and operated. Thus the comb may be 
brought into action whenever desired, and ap­
plied gently or forcibly. There is also a clean­
ing device in connection with the brush. 

Mr. Jacob Kiinstler, of Tbomas Hill , Mo. , has 
invented an instrument for Paring Horses' Hoofs. 
It consists of a pair of hinged jaws, one ending 
in an arm, which rests against the hoof, and the 
other in a knife of suitable shape, and operated 
by lever handles. 

Mr. E. J. Camp, of Alpharetta, Ga. , has made 
an improvement upon the Plow forming the sub­
ject of letters patent No. 58,119. The invention 
consists in the construction of the standards, by 
which they may be attached to the beam on dif­
ferent sides, and thus adapt the plow for use as 
a subsoiler, or for " breaking up," and other 
purposes. 

In a new Cultivator, the invention of Mr. T. 
J. Brown, of Fairfield, Texas, the essential fea­
ture, a circular rotating frame, carrying plows 
and rollers on caster wheels, is supported in 
guides in tbe main frame, and is directly attached 
to the tongue, so as to turn with it. 

An improved Seed Planter, invented by Mr. 
T. B. Swan, is claimed to possess important ad­
vantages, among which is its adaptability for 
use in planting seeds of different sizes and 
kinds. 

In order to take out obstructions and clean the 
sewer, it is necessary to remove the crossbar, 
D, and open the door or trap ; when this is 
done, by using rods about four feet long, each 
with union joints, any tool necessary for clean­
ing the sewer may be connected to the rods, 

DARK'S CAST IRON RECEIVER AND STENCH TRAP. 

Mr. Benjamin Slusser, of Sidney, 0. , has pat­
ented an improved Earth Scraper, the novel fea­
ture of which consists in arranging the forward 
end of the handle in a socket attached to the 
scraper, and fastening the handle by a clamp, 

and the sewer can be cleansed from the receiver box to 
its connection with the main without breaking up the 
street. 

The device is stated in numerous testimonials by city en­
gineers and others to be exceedingly efficient in operation, 
and effectually to prevent any escape of sewer gas. For 
fur.ther particulars as to rights, etc. , address the inventor, 
Mr. Thomas D!1rk, 408 North Division street, Buffalo, N. Y. 

.. . . . .. 
THE ordinary work of a horse is stated at 22,500 Ibs. 

raised one foot in a minute for eight hours a day. 

much greater in aphelion when the motion is slower, than it 
is in perihelion. " 

The history of this conception is worth preserving, since 
it is one of the most important of recent contributions to 
the science of astronomy. According to Professor Doolit­
tle it helps to furnish the most satisfactory explanation of 
the following classes of phenomena : 1. The want of coin­
cidence between the solar equatorial plane and the planetary 
orbital and equatorial planes. 2. The eccentricities of the 
planetary orbits. 3. The position of the inner moon of Mars. 
4. The irregularities of the periods of Encke's comet. 

which is also attached to the extended ends of 
the tie rod, which holds together the sides of the scraper. 

A Revolving Earth Scraper, patented b.y the same inven­
tor, possesses some new points, designed to lessen the liabil­
ity to revolve and empty itself while being filled or trans­
ported. The scraper is pivoted to the handles well back and 
near its center of burden, and right angled catches are at­
tached to tbe rear ends of the bail, which operate in con­
junction with two circular locking irons on the forward sides 
of the scraper, so that the scraper cannot revolve until 
the position of the handle is so changed at the will of the 
driver as to effect the disengagement of the locking devices. 
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PROPOSED INJUSTICE TO INVENTORS. 

In a recent article on Section 11 of the proposed amend­
ment to the patent law we referred to the injustice of com­
pelling inventors to pay a second time fortheir patents at the 
end of four years, or else forfeit all rights they may have ac­
quired in their inventions. We now propose to show how 
such a clause might have robbed some of the greatest bene­
factors of the human race of all means of profiting by their 
inventions had such a clause been in existence at the time 
of the granting of their patents. 

Take, for instance, the case of Watt. Although he com­
menced his labors in connection with the improvement of 
the steam engine in 1763, it was not until 1769 that he ob­
tained his patent, and it was nearly six years after its issue 
before he succeeded in making a working engine which gave 
satisfaction, having in the mean time spent all his own 
means. At the end of this six years his prospects were then 
so doubtful that although eight years of the life o£ his patent 
remained, yet he could find no capitalist who would embark 
sufficient means to carry on the business of manufacturing 
until he succeeded by some means in inducing Parliament to 
extend his grant for an additional ten years. Is it not possi­
ble that under the modern English system of fees, which it 
is now proposed to graft on to our law, the payment of an 
additional tax at the end of four years, when Watt was dis­
couraged with repeated failures, might have been the " last 
straw " which we so often hear about ? 

As another example, take the case of Elias Howe, Jr. , the 
inventor of the sewing machine. His invention was patented 
in 1846, but it was not until after 1853 that he succeeded in 
making anything by his invention, and he would not have 
been able to do so then but from the fact that his father 
mortgaged his homestead to raise money to begin a law suit 
against infringers. To give an idea of his poverty previous 
to this time it may be stated that although his wife was dy­
ing of consumption at Cambridgeport he could not go to see 
her until his father had sent him money to pay his fare from 
New York to his wife's death bed. He did not even have 
his patent in his possession at this time, it being pawned for 
a hundred dollars. And yet under the proposed amendment 
(1) he would have been called upon at this time to pay $50 
or lose his patent. Could anything be more unjust ? 

Goodyear may be cited as another instance of how such a 
tax would work. Although he was the owner of a patent 
on the combination of sulphur with rubber, it was not fOf 
many years after that he succeeded in bringing the invention 
into practical use, after a long series of experiments, which 
beggared him and brought him so low financially that him­
self and family were frequently without food. How could 
a man in this condition pay an additional tax of $50 to keep 
his patent alive, when he could hardly find food to · keep 
body and soul together ? 

As another instance of the difficulties inventors have to 
contend with after their patents are granted, Bessemer's in­
vention may be cited. The foundation of the patent of the 
Bessemer process was granted in 1856 ;  it was not until 1863 
that the process was commercially successful ; and it was 
even then doubtful, and for several years after it was still 
considered so, for it was not until 1869 that the Hon. A. S. 
Hewitt, one of the members of Congress who will have to 
vote on this bill, and a very prominent and intelligent iron 
ma8ter, who had watched the growth of the invention very 
carefully, considered that it was so far successful as to war­
rant its introduction into America, although other gentle­
men with greater faith in its success had introduced the pro­
cess here some years earlier. Bessemer was a wealthy man, 
and had access to the plethoric pocketbooks of some of the 
richest English capitalists and iron masters, and he was 
therefore able to keep up his payments on his English pat­
ents, so that he and his backers finally reaped an abundant 
reward. But supposing him to have been a poor man, as 
the majority of inventors are, and without the aid of the 
capital which Bessemer's connections gave him, is it not 
more than probable that the tax on his English patent would 
have been the cause of his abandoning his invention, thereby 
cutting off all possibility of his reaping any advantage from 
it ? In this case, not only would he have lost his reward, 
but the world would have lost the benefit of the Bessemer 
process of making steel, for without Bessemer's indomitable 
perseverance the process would have been given up long 
ago. and we should have to pay $200 per ton for steel in­
stead of about $45 per ton, as at present. 

But, it may be objected, these are all supposititious cases. 
Let us, therefore, cite a case that actually occurred, where one 
of our benefactors has actually been robbed of his reward 
because he happened to be poor. The Bessemer process as 
originally patented was not a practical working success, as 
above stated, and many difficulties had to be overcome be­
fore such practical success was reached. Mr. Robert 
Mushet, of Cheltenham, England, succeeded in breaking 
down one of these difficulties by the introduction into the 
molten Bessemer metal of from one to five per centum of 
" spiegeleisen," a compound of manganese, iron, and car­
bon. This he patented in 1856, but from the cost of his ex­
periments he became embarrassed and had to put his patent 
into the hands of trustees ; and the apparent failure of the 
Bessemer process (upon which his was dependent) led the 
parties who were holding his patent in trust for him to think 
it not worth while to pay the additional tax when it became 
due, and Mushet himself was too poor to do so. Under 
these circumstances, which will be the case with thousands 
of struggling and meritorious inventors should the iniqui­
tous Section 11 become law, Mushet's patent became public 

Ititutifi t �mtri tJu. 
property, and although every pound of Bessemer steel is 
made in accordance with Mushet's process he received no re­
ward, having lost it through the impOSition of the tax called 
for under the European system, which it is now proposed to 
add to ours. 

Many other instances could be given where the inventors 
have had a long struggle with poverty before they succeeded 
in reaping their desired reward, had we time to hunt up the 
data ana space to print them, but we think sufficient has been 
stated to show how badly this Section 11 would work in prac­
tice. Inventors under the most favorable circumstances, 
with a very few exceptions, have a hard time of it ; and Con­
gress should pass laws that would encourage them, . rather 
than such as would rob them of one of their chances of re­
ward. For even after an inventor has succeeded in benefit­
ing himself as well as the world, and is apparently in the 
receipt of a good income, litigation steps in, and robs him of 
the lion's share of his reward, as in the case of Goodyear, 
who, in the height of his apparent prosperity, was, as the reo 
suIt of litigation to enforce his rights, cast into prison for 
debt, and while in prison received the mockery of 
the Cross of the Legion of Honor from the Emperor of the 
French. 

.. , e  . ..  

Flour Mill Explol!llonl!l. 
Although theories had been previously constructed to ac­

count for the phenomena of flour mill explosions, the sub­
ject was first brought into prominence in 1872 by the explo­
sion of the Tradeston Mills, at Glasgow, Scotland. De­
structive fires had before that date happened in different 
parts of Germany, but the appalling maguitude of the dis­
aster that overtook the Tradeston Mills in July, 1872, at once 
elicited a general discussion and attracted the notice of sci­
entists. The insurance companies at first refused to pay the 
insurance on the property, but afterwards paid the full 
amount, as it was known that the causes leading to the ex­
plosion were not within the control of the owners of the 
mill. A similar explosion occurred at the City Mills, at 
Port Dundas, Scotland, on September 15, 1874, attended 
with less disastrous results ; but it served to keep fresh in 
the minds of the British people the possibility of explosions 
taking place, even in such peaceful establishments as flour 
mills. The first opinion as to the cause of these phenomena 
which we shall notice is that of Dr. W. Smith, of Manches­
ter, England, who gave considerable attention to the subject. 
He relates how an explosion was produced in the Ofen-Pesth 
steam mill at Budapest, Hungary, which blew off the roof 
of the building and caused other damage, by workmen mix­
ing some fine varieties of flour. The door of the mixing 
room was left open, and a thick cloud of dust became ig­
nited from a light. A similar explosion took place at Frie­
dict, Germany. 

Dr. Smith states his opinion as follows : " It has been de­
monstrated that flour and bran intimately mixed, and in a 
fine state of division, gives off a gas at 4500 Fah.,  which, 
when mi xed with nine volumes of air, forms an explosive 
mixture, liable at any time to be fired by a spark or flame. " 
He recommends that the use of exposed portable lights in 
mills should be prohibited. 

Wiebe, a German chemist, has advanced the theory that 
grain in the form of impalpable flour undergoes rapid com­
bustion when ignited, and that during the process of com­
bustion a highly explosive hydrocarbon gas is generated, 
which, when mixed with air, becomes highly explosive. We 
shall notice this opinion further on. 

' 

Perhaps the most generally received opinion is that ad­
vanced by Professor Stevenson Macadam. When the Trades­
ton Mill explosion took place, Professors Macadam and Ran­
kine were requested to take an active part in investigating 
the causes that led to the explosion. Professor Macadam 
published his views in Iron, an English periodical, from 
which we extract the following : 

" The chemistry of grain and flour may assist us in ar­
riving at an understanding regarding these fire explosions. 
The chemical components are principally starch and gluten, 
with small proportions of gum, sugar, oil, woody fiber, and 
ash. The starch and woody fiber are composed of carbon, 
hydrogen and oxygen (CeHlOO&) ; so are also the gum, 
sugar, and oil ; and the gluten contains these elements, ac­
companied by nitrogen, sulphur and phosphorus. All these 
proximate constituents are combustible when burned in the 
ordinary way, and are consumed with greater rapidity when 
diffused as a cloud through the air. 

t <  When the flour is showered from a sieve placed some 
distance above a gas flame, rapid combustion takes place ; 
indeed the flour burns with explosive rapidity, and the 
flame licks up the flour shower somewhat in the same way 
that it flashes through a mixture of gas and air, or that it 
travels along a train of gunpowder. Similarly, the flour, 
blown into a cloud by a pair of bellows, at once takes fire 
and burns with a sudden and vivid flash. The smut taken 
from the grain during cleansing, and the shorts separated 
from the flour, bum with equal readiness. 

" Probably the best way of showing the explosive com­
bustibility of flour particles is to place some flour in a box 
lying inverted on its lid, introduce a light, and blow the 
flour into a cloud by bellows, when instantly the box is 
lifted from its lid and much flame rushes out. The fine 
division of the flour has necessarily much to do with the 
rapid combustion ; and, indeed, coarse gunpowder can be 
passed through a flame without burning, while iron filings 
cannot fall through the same flame without being set fire to. 

" When bruised, the flour resolves itself into gases. The 

carbon, by uniting with the oxygen:of the air, becomes car. 
bonic oxide (CO), or carbonic acid (CO.), and the hydro­
gen and oxygen become water, vapor or steam (H.O). The 
volume of these gases is much increased by their high tem­
peratures at the moment of combustion. 

" The conditions required to bring about a flour explosion 
are somewhat similar to those which cause a gas explosion. 
Coal gas is combustible and not explosive when unmixed 
w ith air, and it only becomes explosive when it is mixed 
with sufficient air to burn it. This proportion is obtained 
in the most powerful degree when one volume of gas is 
mingled in ten parts of air. A lesser 01' larger proportion of 
air lessens the power of the explosion by causing the gas to 
burn less quickly, and consequently with less explosive 
force, and thus tending more to ordinary combustion. 

" In order to bring about the explosion it is necessary 
also that the flour-air mixture be confined within a given 
space ; hence, if the flour be incased in a box with the lid 
fastened down, and the bellows be brought into play to pro­
duce a cloud while a light is introduced, the box will be 
forced open with a loud explosive noise, and the side be split 
up, while weights placed on the box are thrown off. " 

Such is the theory of Professor Macadam, whose eminen ce 
as a scientist entitles it to the highest consideration. It is 
certainly very plausible and has many facts in support of it. 
-American Miller. 

.. l e I ., 

HYDROBROMIC ACID. 

The success which seems to have followed the expeJ:iments 
with this new remedy warrants the belief that it is des­
tined to assume a permanent place in the Materia Medica. 

This acid is a sedative neurotic, and now comes into use 
as an occasional substitute or alternate for the bromides of 
potassium, sodium, and ammonium, when the influence of 
bromine, the active medicinal agent of these salts, is sought. 

The well known fact that these alkaline bases, and espe­
cially potassium, when given for a long time are liable to 
enfeeble muscular tissues and produce other undesirable 
changes through undue alkalinity of the blood, is a sufficient 
reason for seeking a substitute which shall be free from 
these defects, without suspending the'action of bromine, the 
continuous sedative action of which is often very important. 
It should be understood, however, that this remedy is not 
well adapted for prolonged use, for, like the other mineral 
acids, it would be likely to interfere fully as much with the 
animal economy as the alkaline bromine salts ; it must, for 
the present, be regarded simply as an alternate for the latter 
rather than for general use. In hospitals for the insane, 
especially in epileptic wards, it will be found very useful 
both in effect and ease of administration, since it can be . 
given in the form of a lemonade, if moderate or small doses 
should prove effective. It has been highly spoken of as a 
corrective and preventive remedy for the headacbe, ring­
ing of the ears, and the general cerebral distress which often 
follo ws on the use of salts of quinine. Another important 
application of this remedy will be found in its occasional 
substitution for the salines in chronic affections of the ner­
vous systems, where, from long continued use, the [patient 
has acquired a disgust for the alkaline bromides. 

Hydrobromic acid-which is really hydrogen bromide-is 
a gaseous substance containing 98 '76 per cent of bromine. 
The solution of the gas in water, which constitutes the 
liquid commonly known as hydrobromic acid, is limpid, 
colorless, and odorless, and has a strongly acid taste. As the 
strength of the liquid depends on the quantity of gas held in 
solution it is difficult to state the proper dose without know­
ing the formula used by each manufacturer, no fixed 
standard of strength having yet been agreed upon. Dr. 
Squibb, in a valuable paper on the subject read before the 
Medical Society of the State of New York, proposes a for­
mula and process for making the acid of a definite strength ; 
and this process being simple and easy, and as good as any 
that can be devised, will probably be adopted. 

The DeIcher Sprlnltl!l. 

One of the attractions of St. Louis, and where flocks of 
people go for health, is the Artesian well, known as the 
Belcher Springs, on O'Fallon street, by the Belcher Sugar 
Refinery. This well is one of the most noted in the United 
States, and owes its existence entirely to Mr. William H. 
Belcher of St. Louis. An interesting account of its boring 
is given by A. Litton, M. D . ,  in the Tran8action8 of the 

Academy of Science of St. Louis. The boring of this well 
was begun from the bottom of an old well, 30 feet deep, in 
the spring of 1849, and the work was stopped in the spring 
of 1854. The bore to the depth of 219 feet was 9 inches in 
diameter, then 5� inches for 731 feet further, and continued 
at 3� inches till the full depth of 2,199 feet was reached. 
At 550 feet, the top of a limestone layer, the water became 
salty ; 200 feet below this, in a layer of shale, it contained 
1Jil per cent of salt ; and at 965 feet, below a bed of bitumi­
nous marl, 2� per cent. At the depth of 1,179 feet the 
hardest rock was encountered, being a bed of chert 62 feet 
thick. The water is discharged through a 20 inch pipe at 
the rate of 75 gallons a minute. It is used for medicinal 
purposes, having a strong odor of sulphureted hydrogen, 
and contains over 8 per cent of mineral matter, including 6 
per cent of salt. Its temperature is even at about 730 Fah. 
The total cost of the work exceeded $10,000, and is located 
within the premises of the Belcher Sugar Refinery, and is 
called " Belcher Water." It is free to all comers.-St. Louis 
.Review. 
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The OhUll'ge/1lT' Insertion under thiB head iB One Dollar 
a ltnef01' each insertion ; alJout eight words to a line. 
Adverllsements must be received at publication Qjftce 
as early as Thursday 'flW'I"fI,ing to appear in newt iBSU6. 

Drawings and ' Engravings of MachiRery a specialty. 
Pemberton & Scott, draughtsmen, 87 Park Row, Room 80. 

Assays of Ores, Analyses of Minerals, Waters, Com· 
merclal Articles, etc. Technical formulre and processes. 
Laboratory, 33 Park Row, N. Y. Fuller & Stillman. 

Manufacturers of Clamps or Claws for Sleeve and 
Hose Supports, send samples and prices to A. P. Smith, 
Rock Falls, TIl . 

The Amateur Telegrapher's Text-Book, containlng 
complete instructions in private Telegraph or Tele· 
phoulC' LIne building : also, illustrations showing the dlf· 
ferent parts of Morse Instruments and Telephoues, 
with full instructions for making them. Jerome Red· 
ding & Co. ,  30 Hanover St . ,  Boston, Mass. 

Special Planers for Jointing and Surfacing, Band and 
Scroll Saws, Universal Wood·workers, etc . , manufac­
tured by Bentel, Margedant & Co .. Hamilton, Ohio . 

Fdr Sale.-Letters Patent for Self·measuring Fluid 
Tank. or Improvement 11' liquid measures ; best in the 
market · cheap for cash. Address Box 148, Geddes, N.Y. 

North's Universal Lathe Dog. 347 N. 4th St. , Phila, Pa. 

HINTS TO PLUMBERS AND HOUSEHOLDERS. 
By W. L. D. O'Grady. American News 
Co. , New York. 

A useful little pamphlet, contaiuing many service· 
able hints, especially in regard to precautions against 
sewer gas. Dlllstrated with descriptive plates. 
SPECIFICATIONS FOR FRAME HOUSES. Pal· 

liser, Palliser & Co. , Architects, Bridge· 
port, Conn. 

A form for use in making contracts for building 
frame houses costing from $500 to $15,000, being com· 
plete Bnd practical specifications covering all essential 
points. Blank spaces are left for details which change 
with the difference in class and cost of houses, such as 
sizes of timber and parts not shown on plans. Messrs. 
Palliser, Palliser & Co. have done the public, and me­
chanics especially, a great service in preparing these 
specifications, which obviate a great deal of writing 
and tend to prevent errors by making aU the points per· 
fectly clear. 

Wanted.-A first-class Engine of 200 to 250 Horse C. C.-Please send address.-" Curious. " 
Power, to be cheap for cash. Address J . M. Hannahs, -Consult " Science Record ..  for 1874, p. 390.-C. E. P. 
97 Malden Lane, New York. -If we correctly understand yonr question, we do not 

For Mill Gearing, Shafting, PuIleys, and Hangers, ad· know of such a devlce.-L. A. G.-8ee SOIENTIFIO Ax· 
dress T .  B. Wood & Co . ,  Manufs. Chambersburg, Pa . .  ERICAN, p. 203 (26) vol. 35, and pp. 91 (33), 267 (17) ; also 
tor price . article on p. 1326, SUPPLEMENT No. sa.-A. W.-Re­

Wrought Iron, while Forging, made capable of being cipes for writmg inks may be tound on pp. 250 (4), and 
Hardened . Box 370, Terre Raute, Ind . 219 (18) current volume of the SOIENTIFIO AMERIOAN; 

Adjustable Steam Gauge.-The whole Patent or Rights also ou pp. 75 (54), 123 (15), 327, 299 (18), 124 (49), 800 
tor sale. or would arrange with parties to Manufacture . (61), vol. 37. Recipe for a good mucilage is given on p. 
It can be tested by common spring scale, and adjusted 283 (88) vol. 87.-N. C. I,,-Your metal was probably not 
by turning screw ; cannot freeze up or get full of dirt . made hot enough.-C. A. S.-We think you can do all 
Address Fred. McIntosh, Atlantic, Cass Co. ,  Iowa. that is required with ordinary powder by making the 

Manufacturers of Flying Horses, etc. ,  etc. , please send holes deep enough . -W. O. C.-See SUl'PLEMENTS Nos. 
catalogue and price lists to Box 19, Donaldsonville, La .  46, 47, 48, and 50, for uescriptions of spring motors.-

Steam Yacht " Hiawatha " for sale.-Length, 40 ft. ; W. F. C. S.-By taking the logarithm of the quantity, 
beam, 8 ft. 5 In. ; engine, 12 H. P. ; speed, 12 miles. For and multiplying it by the exponQnt (3'6 or 1 '7, as the 
particulars apply to J. M .  Meredith, Exr. ,  Malden Creek case may be), the result is the logarithm of the quan· 
P. O . ,  Berks Co., Pa. tity raised to the required power. The other example 

24 inch Second-hand Planer, and 12 inch Jointer, or referred to is perhaps a misprint, and may be intended 
Buzz Planer, both In first.class order, for sale by Bentel, for a coefiicient. If you will send a copy of the para· 
Margedant & Co . , Hamilton, Ohio . graph, it may be plainer.-L. R. C. -Such tools as you 

For Town and Village use, comb'd Hand Fire Engine describe have been tried. They do not appear to be in 
& Hose Carriage, $350. Forsalth & Co . ,  Manchester,N . H . I general use.-J. W. B.-See answer 67, p. 251, SCIENTI· 

Wrenches.-The Lipsey " Reliable " is strougest aud FlO �BIC�, A�ril 20, 1878.-F. H. W.-You should 
best. Six inch sample by mail 60 cents. Roper Caloric obtalU a specificatlOn of the patent. 
Engine Manufacturing Co . ,  91 Washington St., N. Y .  (1) W. A.  asks whether common seashore 

Cornice Brakes. J.M. Robinson & Co., Cincinnati,O . 
Friction Clutches warranted to drive Circular Log 

Saws direct on the arbor, and Upright Mill Spindles, 
which can be stopped Instantly ; Safety Elevators, and 
Hoisting Machinery. D. Frisbie & Co . •  New Haven, Ct. 

Union Eyelet Company, Providence, R. L, Manufac· 
turers of Patented Novelties on royalty or otherwise . 

Improved Wood·working Machinery made by Walker 
Bros., 78 and 75 Laurel st . ,  Philadelphia, Pa . 

Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

The Cameron Steam Pump mounted in Phosphor 
Bronze Is an indestructible machine. See ad. back page. 
Paintetj!' Rapid Graining Process. J.J.CaIlow,CIev'd,O. 

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

John T. Noye & Sou, Buffalo, N. Y., are Manufactur· 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds. and dealers in Dufour & Co . 's Bolting Cloth. 
Send for large Illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 
Solid Emery Vulcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and luferior. 
C8ution.-Our name Is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
'rhe best is the cheapest. New York Belting and Pack' 
Ing Company, 37 and 8S Park RoW, N. Y. 

1,000 2d hand· machines for sale. Send stamp for de­
scriptive price list. Forsaith & Co . •  Manchester, N. H. 

Steel Castings from one 11>. to five thousand lbs. In· 
valuable for strength and durability. Circulars tree. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 

Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 
Hydraulic Presses and Jacks, new and second hand. 

Lathes and Machinery for Polishing and Buftlng metals. 
E. Lyon & Co . ,  470 Grand St., N. Y. 

Sperm Oil , Pure. Wm. F. Nye, New Bedford, Mass. 
For Boult's Paneliug, Moulding, and Dovetailing Ma­

chine, and other wood.working machinery, address B.C .  
Machinery Co . •  Battle Creek, Mich. 

Patent Scroll and Baud Saws. Best aud cheapest in 
use . Cordesman, Egan & Co . , Cincinnati, O .  

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraullf,l Cylinders where great strength 
Is required. See their advertisement, page 286. 

Lansdell & Leng's Lever and Cam Gate Valves. Cheap· 
est and best. Leng & Ogdeu, 212 Pearl St. , N . Y .  

For Best Insulated Telegraph Wire, Telephone Wire, 
and Flexible Cordage, Eugene F. Phillips. 67 Stewart St., 
Providence, R. I. W . H. Sawyer. Electrician and Supt. 

The Turbine Wheel made by Risdon & Co. ,  Mt. Holly, 
N. J., gave the best results at Centennial test. 

Vertical & Yacht Eugines. N.W.Twiss,New Haven,Ct. 
Vertical Scientific Grain Mills. A.W.Straub & Co.,Phila. 

Dead Pulleys, that stop the runuing of Loose Pulleys 
and Belts, taking the strain from Line Shaft when Ma.­
chine is not In use. Taper Sleeve Pulley Works, Erie, Pa. 

Diamond Saws. J. Dickinson, 64 Nassau St. , N. Y. 
Water Wheels, increased power. O.J.BolIinger,York,Pa. 

NEW BOOKS AND PUBLICATIONS. 
SYNOPSIS OF DECISIONS OF THE TREASURY 

DEPARTMENT FOR 1877. Government 
Printing Office, Washington. 

Thisis a handy compilation for reference, containing 
the more important recent decisions of the Department 
in regard to the construotion of the tari:lf, navigation, 
and otheI laws. 

-

sand can be utilized for building purposes. A. Gener· 
aIly it caunot; it presents surfaces too smooth and 
pebble-like to hold weIl. 

(2) J. E. T. asks : How can cracks in bard 
finished walls and ceilings be fiUed ? A.  Use pla�ter of 
Paris mixed with a strong solution of alum. 

(3) W. H. S. asks : 1. What is the best steel 
for magnets ? A. That will depend somewhat on the 
style of magnet that is to be made. For permanent 
horseshoe magnets, the German spring steel is general· 
ly preferred. 2. To what degree should it be tempered? 
A. Leave it hard. 3. Is there a practical treatise on 
magnetism? A. ·Consult MiIler's " Electricity and 
Magnetism." 

(4) C. E. H. writes : In Porter's book on 
the "Indicator," p. 213, it is stated that "a horizontal en· 
gine is perfectly balanced in the horizontal direction 
by a counterweight equal in weight to the entire mass 
of the reciprocating parts, revolving opposite to the 
crank, and having its center of gravity at a distance 
from the center equal to the length of the crauk." Is 
the same true, in a vertical direction, of an inverted 
vertical engine, such as is used in most tow boats, and 
would such an engine so constructed be free from la ... 
eral vibration? A. The effect of this mode of counte .. 
balallcing is to produce the greatest �train at about the 
half·�enters, where it is resisted by the rigidity ot the 
frame and foundation. 

(5) W. R. A. asks : Will increasing the 
number of check valves between a pump and boiler de· 
crease the strain on said pump ; that is, wil1 a pump 
work any easier with two or three check valves than 
with only one ? A. Quite the contrary, in general, we 
think. 

(6) E. B. S. asks : 1. What is an aneroid 
barometer? A. It is a metalIic barometer, in which the 
pressure is received on the sides ot a thin metalIic box, 
trom which the air is partially exhausted. 2. Is it as 
good as a mercurial barometer? A. It is not so relia· 
ble for permanent use without readjustment as a good 
mercurial barometer. 

(7) M. C. asks : What is the average diam· 
eter of the propeIler wheel used by the National, Cu­
nard, Inmau, Anchor, and other ocean steamers ? A. 
It varies greatly in different steamers. A fair range 
wiII be from 19 to 23 feet. 

Will it require more force to fil1 a 5 foot tank by 
forcing water into the bottom than over the top ? A. 
Ordinarily, no. 

How far will a ball go, shot from a cannon on the rear 
end ot a railroad train, going at a velocity of 60 miles 
per hour, the cannon fired in an opposite direction? A. 
See p. 278, vol. 32. 

What is the best acid to use on a ·  steam fire engine 
for cleaning brass, copper, German silver, and nickel 
plate? A. You can use oil of vitriol diluted with water 
for the brass. Ordinarily, no acid is required for the 
other metals. 

(8) In answer to R. A. , wIlo is troubled 
with a rusting boiler: By feeding into the boiler, every 
morning, a whitewash of lime aud water, until a light 
scale is formed, we think you can prevent further cor· 
rosion. 

(9) G. W. T. asks : Which part of a buggy 
wheel runs the fastest, the bottom or the top ? A. The 
top moves the fastest, considering the motion with reo 
ference to some fixed point without the vehicle, be· 
qause each point in the periphery of the wheel describes 
a cycloid,. 

(10) H. E. W. asks : How do manufactur· 
ers of the buttons for hotel annunciators, etc.,  cut the 
thread on the button to screw on the cap! A. It is done 
in a lathe, with a .. chaser." 

(11) W. H. , Jr. , writes : I am thinking of 
building a small propeller, and an engineering friend of 
mine advised me to use a rotary pump for the engiue. 
How would it work, and how much power could I real· 
ize ? Could I drive a boat 20 feet long, 5 feet beam, at 
a good speed in this way! A. Rotary pumps or en· 
gines can be used for such a purpose as ordinarily built. 
Such an engine would require a boiler capable of fur· 
nishing about twice as much steam as would be needed 
for a well designed reciprocating engiue developing the 
same power. 

(12) S. T. M. asks : 1. What causes the hair 
to become prematurely gray! A. A chemical change, 
not thoroughly uuderstood, which affects the oily pig· 
mentary matter. The change is not necessarily a sign of 
loss of vitality, as gray hair often grows as vigorously as 
any other. 2. Is there any remedy? A. None that is reli· 
able. It is thought, however, best not to wear close fit· 
ting and unyielding hats, which also tend to produce 
baldness. 8. Would having the hair cut close be bene· 
dcial ! A. It sometimes adds to the vigor of the 
growth, but would probably not affect the deposition of 
coloring matter. 

(13) A. D. asks : What is :fire damp, and 
how does it originate? A. Fire damp, also called marsh 
gas, or light carbureted hydrogen, is composed of car· 
bon and hydrogen in the proportion Qf one atom of the 
former to four of the latter lCH.), or carbon 75 per 
cent and hydrogen 25 per cent. It is generated by the 
decomposition of coal, and is frequent in bituminous 
mines, often producing terrible explosious . The mix· 
ture of air to produce an explosion may be from 7 to 14 
times that of the gas. 

(14) C. C. asks : How can I stain the white 
portions of black walnut so as to correspond with the 
rest of the woodP A. Use a moderately strong aqueous 
solution of potassium permanganate. 

(15) R. T. N. asks : How large an engine 
will it take to run a common rowboatr A. For an ordi· 
nary WhitehaU rowboat, 18 feet long, to run at a speed 
of 8 miles an hour, the engiue should have two cylin· 
ders, 2 inches diameter and 3 inches stroke; tubular 
boiler 24 to 28 iuches in diameter, 4 feet high, propeIler 
22 to 24 inches in diameter, with 3 feet pitch. 

(16) M. J. asks : 1. Can more than two tel· 
ephones be used on one circuit? A. Yes. 2. Must they 
be at the terminus ? A. No. 3. In �nsmitting music 
cau a chorus be heard as clearly and distinctly as a solo ? 
A. No. 

(17) G. A. W. asks : How can I form an 
earth connection for a telephone where there are no gas 
or water pipes to attach the wire to? A. Bury a quan· 
tity of scrap tin or iron, through which is laid 20 or .30 
feet of naked copper wire, of about No. 8 gauge. On 
this metal heap sprinkle 10 or 12 lbs. of common table 
salt, and cover the whole with earth, but leave one eud 
of the copper wire projecting above the surface. The 
metal should be buried in moist earth, at whatever dis· 
tance that may be below the surface. 

(18) S. J. K. asks : 1. How can I put up a 
dry battery (in sand) ? A. Make a watertight bOX, of 
about 1 cubic foot capacity, out of sheet lead tl of an 
inch thick, and nearly fil1 it with clean white sand 
moistened with a solution of sulphate of copper. The 
lead box forms the positive pole of the battery, and a 
plate of zinc buried in the sand forms the negative 
pole. 2. Is there auy preparation into which the wax 
moulds, used in electrotyping, can be dipped, to sub· 
stitute the use of plumbago! A. See answer 28, p. 
950, of SCIENTIFIC AlIrnRIcAN, of April 111, 1877; p. 177, 
September 22, 1877; and p. 284, answer 48, November 8, 
1877. 

(19) C. B. W. asks : Cannot a helix be 
formed by winding the uncovered wire in the first layer 
with the different coils separated by the thickness of 
the wire, giving the helix the appearance of a screw; 
then covering the first layer with a piece of silk or cot­
ton and winding the second layer, each coil occupying 
the groove left in the precediug layer, and so forcing the 
silk bctween the wires, and so of successive layers P A. 
Yes, but it is awkward to properly connect the ends of 
each layer of wire. 

How can a rail be 1 foot out of balance when its sup· 
port is only � foot from the center of length? A. Re· 
gard the rail as a lever in which the weight of one arm 
is balanced by the weight of the other arm; when it is 
moved as you mention, one arm is made 6 Inches shorter 
and the other 6 iuches longer than it was when bal· 
anced; the relative difference is 1 foot. 

With what can paper collars be made waterproof? A. 
F,oat each sheet of paper in succession in a bath of al. 
bumen, and hang up each sheet to dry; theu coagulate 
the albumen by fioating each albumenized sheet in a 
bath of hot water. 

(20) F. R. R. asks : Which way will an Ar· 
tesian casing stand the greater hydrauliC pressure with· 
out bursting or collapSing, from the inside out or from 
the outside in' A. The casing will withstand the great­
est internal pressure, because it is shown, both by ex· 
periment and theory, that when exposed to internal 
pressure the strength varies inversely as the diameter 
and thickness; while for an external pressure the 
strength decreases more rapidly as the thickness de· 
creases, and also as the length increases. You will find 
the matter discussed in Rankine's .. Treatise on the 
Steam Engine." 

(21) E. W. D. asks : 1. If I make a tele· 
phOne with a soft iron core and use a battery, will it 
infringe on Mr. Bell's patent? A. That will depend on 
other circumstances. 2. The other day, when it was 
damp, we worked telephones 70 miles very successful· 
ly; since, in clear and dry weather, we could only get 
indistinct sounds from the same distance and over the 
same wire. What is the reason' A. It may be owing 
to loose joints in the main line, which in wet weather 
become filled with water, so that then the conductivity 
of the line becomes more uniform throughout its 
length. 

(22) W. U. asks : Is there any positive proof 
that there is a resisting medium in space? A. Not by 
any physical tests. See answer to P. L. W., page 250, 
SCIENTIFIC AllIERIoAN, April 20, 1878. 

Is the earth's orbit approaching a circle? A. From 
observations made at distant periods it has been discov· 
ered that the eccentricity is subject to a continual slow 
diminution. The amount of the diminution of the 
greatest equation of the center (the measure of eccen· 
tricity) is placed at 17'6" in a century. 

Will two bodies in space falling together under the in· 
fluence of mutual attraction move toward each other in 
straight lines, or wiIl they tend to describe a conic sec· 
tion about one another? A. On the assumption that 
there were no other matter in space and no interfering 
force they would approach in a straight line, in accord� 
ance with Newton's first law. Consult Maxwell's 
" Matter and Motion " and Norton's " Astronomy." 

(23) J. C. M. asks : 1. If two steam gauges 
are put on a boiler, one at the top, the other at the bottom, 
how much more will the bottom one show? A. The dif· 
ference due to the pressure of the water above it. 2. 
What is the temperature of the water m a boiler when 
there is 60 pounds of steam to the square inch ? Does 
the temperature of the water rise with the steam? A. 

The temperature of the water is  generally about the 
same as that of the steam; in this case about 277°. 8 .  
What difference i n  the working of a n  engine does it 
make when the areas of the exhaust and supply pipes 
are the same ? A. None, ordinarily. 4. Can any harm 
arise from carrying your boiler full of water, say two 
Inches from the top of an upright tubular boiler? A. If 
the boiler wiII furnish dry steam under such circum· 
stances, we do not think there is any harm done. 

(24) N. H. D. writes : I wish to make an 
electro-magnet capable of sustaining from 100 pounds to 
125 pounds weight. Please advise me. A. To form the 
core bend a piece of soft, round iron, one inch in diam· 
eter and two feet long, into the form of the letter U; on 
each of its arms slip a spool or coil of insulated wire, 
three inches in diameter and about eight inches long, 
formed by winding No. 16 copper wire, cotton insula· 
tion, on a mandrel or shaft of round iron, one inch in 
diameter and one foot long, wrapped with four layers of 
foolscap paper. As each layer of insulated wire is 
wound on the mandrel it should be brushed over with 
hot glue, and when the spool is thus wound, and the glue 
between each layer of wire is thoroughly dry, then the 
mandrel is knocked out of the spool. Wind each spool in 
the same direction, and when the spools are slipped on 
the core, connect the inside end of one spool of wire 
with the inside end of the other spool of wire; this will 
leave two-ends of wire, which are to be conuected with 
the poles of a battery of five of Grove's ceIls. 

- (25) H. F. H. asks : What is the rule to find 
how many square feet of heating surface is necessary 
to warm a greenhouse! Hot water pipes are used. 
Would it require more than if tor an ordinary room? Is 
any aUowance made for double sashes ? A. Where dou· 
ble sashes are used, the heating surface furnished for 
an ordinary apartment will be sufiicient; but for single 
sllshes the heating surfaces can be made twice as great, 
to advantage. 

Which is the most paying trade, carpentry or cabinet 
making? A. If a cabinet maker is a man of good taste 
and with some knowledge of design, his trade is gen­
eraIly more remunerative than that of the carpenter; or 
this is generaIly true, at least, in a community where 
taste is a merchantable commodity. 

(26) E. M. C. asks : Other things remaining 
the same, would the horse power of an engine increase 
and decrease in direct proportion with the length of the 
cylinder! A. Yes. 

What are the standard average wages of machiuists 
and coppersmiths ? A. There is no standard. Machin· 
ists earn from $2 to $8 per day, and good coppersmiths 
from $3 to $4. 

Please state the dimensions or one of the first class 
ocean steamers. A. The Britannic is 467 feet 2 inches 
long, 44 feet 2 inches beam, 33 feet 7 inches depth, and 
measures 5,004 tons. 

(27) S. H. P. asks : Who was the inventor 
of the mariner's compass? A. It is uncertain. The in· 
vention is sometimes ascribed to Flavio Melfi, or Flavio 
Gioja, a Neapolitan, about the year 1302. Some author· 
ities assert that it was brought trom China by Marco 
Paolo, a Venetian, in 1260. The invention is also 
claimed by both the French and English. 

Is there any heavier metal than platiuum known? 
A. No. Iridium and osmium have nearly as great den· 
sity. 

At what degree of heat is common iIlnminating gas 
ignited' A. According to Draper it requires a temper· 
ature ot little less than 1000° Fah. 

(28) S. L. P. writes : Suppose an upright 
steam pipe closed at the top, lind live steam admitted at 
the bottom, would the condensed steam be held at the 
top of the pipe, or would it drip back as fast as con· 
densed? A. The water would be at the bottom. 

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

D. F. R. -The doloritic rock contains much iron and 
a little titanium. It does not contain silver or other 
valuable metal. -L. N. G.-Gneiss rock containing mar· 
casite-a sulphide of iron.-T. J. H.-Larger specimen 
contains crystals of franklinite (zinc-manganese·iron 
oxide). Zincite-red oxide of zinc and feldspar. The 
smaller sample is metallic antimony with a trace of bis· 
muth.-N. G.-The schistose rock contains sulphide of 
iron. 
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Axle box. carriage. J. F. Johnson . . . . . . . . . . . . . . . . . . 201.791 
Axle box lid. car. T. Hibbert . . . . . . . . . . . . . . . . . . . . . . . .  �1.671 
Axle. car, H. Watkeys . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  201.726 
Bag. H. Reilly . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . .  201.681 
Bag fastening apparatus. B. X. Blair . . . . . .  . . .  . .  . . .  201.7S7 
Bag holder, J. S. Covert et aI. . . . . . . .. . . . . . . . . . . . . . .  201,658 
Bale tie. F .  Cook. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  201.751 
Barrel. H. M.  Fitzhugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.603 
Bed and life raft, combined, G. M. White . . . . . . . . 201.728 
Bed bottom. Clements & Lecker . • • • • • • • • • • • • • • • . . . .  201.750 
Bedstead. table. E. Kiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.795 
Belt tlgbtener. D. L. Croft . . . . . . . . . . . . . . . . . . . . . . . . . .  201.598 
Blind closer. window, A .  S. & D. W. Hammoud . . 201,776 
BOiler, steam. C .  C. Walworth . . . . . . . . . . . . . . . . . .  �1.838 
Boller. stock feed. C .  R. Hardy . . . . . . . . . . . . . . . . . . . . .  201.663 
BOiler. shakiug grate bar for. R. J. Cram . . . . . . . . . . �1.752 
:8olt works. safe, Rippin & Freyer . . . . . . . . . . . . . . . . . . 201.702 
Bomb lance. D. Kelleher . . . . . . . . . . . .  . . . . . . .  201.793. 201.794 
Boot and shoe counter stiffener. F. S. Dawes . . . . . �1.796 
:8oot and sboe laster. G. W. Copeland et aI. (r) : . . .  8.138 
Boot. rubber. J. T. Flynn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �I,766 
Bottle stoppel' fastener. F. N.  Frost . . . . . . . . . . . . . . . . �1.662 
Box and globe. combined. W. H. Topham . . . . .  201.722 
Box fastener for egg cases. etc .• Hurst & Smith, . 201.788 
Box machine. F. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.822 
Brake and starter. car. W. C. Thalrlwall . . . . . . . . . .  201.720 
Brake. automatio railway. W. L. Card . . . . . . . . . . . . .  201.594 
Brake. wagon. G. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  �1.856 
Bridle. safety. D. Lanster . . . . . . . . . . . . . . . . . . . . . . . . .  201,801 
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Button and stud, Eddy & Coggshall . . . . .  . . . . • • •  . . .  201.600 
Button staples, applying, A. Wisner . . . . . . . . . . . . . . 2ll1.858 
Button machine. N. C.  Smith . . . . . . . . . . . . . . . . . . . . . . �1,843 
Calendar and pen rack. C .  Schmidt . . . • . . . . • • • • . . . . .  201.840 
Calendar. perPetual. J .  Kachelman. Jr . . . . . . . . . . . .  201.617 
Can. metailic. Green & Wilson. Jr . . . . . . . . . . . . . . . . . .  201.666 
Can, water. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.712 
Cap extractor, G. W. Hadley . . . . . . . . . . . . . . . . . . . . . . . 201.774 
Car coupling. J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.644 
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Lathe. H. C .  Herkendoru . . . . . . . . . . . . . . . . . . . . . . . . . . . �1.781 
Lathe friction clutch. J . W .  Anthoine . . . . . . . . . . . . �1.587 
Leather work. cutting block for . E. Nicholson . . . . 201.622 
Letter stamping machine. A. C .  Paquet . . . . . . . . . . .  �1.626 
I,ow water signal for boilers. T. Bingbam et aI.. . . 201,588 
Lubricating composition. J. J obnson (r) . . . . . . . . . . .  8.140 
LUbricator. J .  Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.731 
Lubricator. vehicle axle. L . H. Hlnamann . . . . . . . .  201.6r:< 
Measuring gange. N. C. Larsen. . . . . . . . . . . . . . .  . . .  . . .  201,798 
Meat. preserving. F .  McCulley . . . . . .  . . . . .  . . . . . . . . .  201.811 
Milk stirrer. H. O. Freeman . . . . . . . . . . . . . . . . . . . . . . . .  �1.771 
Mill, double vertical. J. Weimer . . . . . . . . . . . . . . . . . . . . 201.654 
Mill, grinding. D. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.784 
Mill. stamp. J. M. McFarland . . . . . . . . . . . . . . . . . . . . . . . 201.69'1 
Miterlug machine. W. E. Eastman . . . . . . . . . . . . . . . . . 201.657 
Moulding machine. G. E. Smith . . . . . . . . . . . . . . . . . . . . �1 .fl36 
Motor, Edgar & Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �1.761 
Motor. C. C.  Gish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.665 
Nail. picture. H. L. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.681 
Neck tie fastener. T. W. Jones. Jr . . . . . . . . . . . . . . . . . .  201.792 
Nut. lock, Swan & Riggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.716 
Ore crusher and grinder. C .  M . Brown . . . . . . . . . . . . .  201.646 
Organ stop draw knob. L. L. Hodges , . . ' . . . . . . . . . .  201.674 
Oven. domestiC. A. M. Blakesley . . . . . . . . . . . . . . . . . . .  �1,736 
Overalls. S .  Laskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.800 
Packing for stuffing boxes. etc . •  W. F. Kearney . .  201.683 
Paddle wheels. adjustable fioat for. G. Brown . . . . 201,740 
Pail and tub ear. G. W .  Stark . . . . . . . . . . . : . . . . . . . . . . .  201.345 
Pan machine, sheet metal. T. M. Powers . . . . . . . . . 201,827 
Paper bag. O. E. Davidson . . . . . . . . . . . . . . . .  . . . . . . .  201.755 
Paper bag machine. O. E. Davidson . . . . . . . . . . . . . . .  �1.754 
Paper bag. manufacture. J. P. Raymond . . . . . . . . . .  201.832 
Paper box. J. G.· Schermerhorn . . . . . . . . . . . . . . . . . . 201.707 
Paper, machine for damping. W .  Bullock (r) . . . . . .  8.145 
Paper making machine. J. W. Dixon . . . . . . . . . . . . .  �1.757 
Pencil holder. S. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201,672 
P18no actlon. W. T. Waite . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.852 
Picture hook, H. L. JUdd . . . . . . . . . . . . . . . . . . . . . . . . . .  201.680 
Picture hook . R. S Merrill . . . . . . . . . . . . . . . . . . . . . . . .  201.695 
Pipes. testing. E. P. Smith . . . . . . . . . . . . .  , . . . . . . . . . . .  �1 .84i 
Planing machine. W .  R. Norris . . . . . . . . . . . . . . . . . . . .  201.624 car coupling, H. H. Potter . . . . . . . . . . . . . . . . . . . . . . . . .  201 .825 Planter, com. L . V. Swisher . . . . . . . . . . . . . . . . . . . . . . . .  201.717 

Car heater. J. J. Winsor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.857 Planter seed T B Swan 201 715 
Car starter. J . Pritchard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.700 , Plow C ' Kop�e�h.rtrer 
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Car window. B. L. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 .850 PIoW·
Cl�viS. C. ROblns�;,- : : ·

.:: : : : : : ·:.: : : : : : : : · :. : : : : :  201:837 
Car window. S. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.598 Plow. sulky. J. B. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.765 
Carriage jack. W. A. Foster . . . . . . . . . . . .  : . . . . . . . . . . .  201.7 68 Plow, sulky, H. L. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . .  201.670 
Carriage toP. T. Scattergood . . . . . . . . . . . . . . . . . . . . . . . .  201.706 Plow. draught attachment. M. Harris . . . . . . . . . . . . .  201.777 
Cartridge capping Implement. H. Bayliss . . . . . . . . . 201.733 I Pl ow. harrow attachment. J. M. McPike . . . . . . . . . . 201.69t Caster. furniture. T. S. Smith . . . . . . . . . . . . . . . . . . . . . . 201.8t2 I Pocket. Y. Chow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201,595 
Chalr and pulley. driving. J . D. Otstot . . . . . . . . . . .  201.698 Post hole spade. Z .  L .  Hoover . . . . . . . . . . . . . . . . . . . . . .  201.787 
ChImney. cowl, J .  W. Androvatt . . . . . . . . . . . . . . . . . . .  �1.641 Press. gang cheese. O. B. Ross . . . . . . . . . . . . . . . .. . . . . �1,838 
Chum. C. C. Briant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.739 Pressing straw. etc . •  for fuel. E. R .  Murdock . . . .  201.820 
Churn. N. a.. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.625 Printer's chases. dressing. R. W. Hartnett . . .. . . .  201 .730 
Cbum. N. Rowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.683 Printer's galley. J. W. Munday . . . . . . . . . . . . . . . . . . . . .  201.819 
Cigar mould, G. W. Hamilton . . . . . . . . . . . . . . . . . . . . . .  201.775 Printing press. G. T. Frazee . . . . . . . . . . . . . . . . . . . . . . . .  201.770 
Clotbes drier. E . G .• H. C. & E .  O. Miller . . . . . . . . .  201.816 Propeller, J. C. Capem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.650 

-Clothes pounder. Armstrong & Giesman . . . . . . . . . . .  201 .642 Pruulng knife, J . M. Heick . . . . . . . . . . . . . . . . . . . . . . . . .  �1.782 
Coal breaker, J. B .  Miller . . . . . . . . . . . . . . . . . . . . . . . .  �1.817 Pulley block. self-binding. W. F. Hurrell. Jr . . . . . .  201.612 
Cock. regulating. W. R. Park . . . . . . . . . . . . . . . . . . . . . . .  201.699 Pulley .  sash. E. H .  N. Clarkson et aI . . . . . . . . . . . . . . .  201 .749 

Artificial Fertilizers. L. Seidner & Sons . . . . . . . . . . . . . .  �5.790 
Base ball supplies . A. G. Spalding & Bro . . . . . . . . . . 5.7!17 
Cigars. J. Scbmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.791 
Cutlery. G. V. Brecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  5.752 
Elastic surgical bandages, I. B. Seeley . . . . . . . . . . . . .  5.798 
Hats. W. C. Waring. Belknap & Co . . . . . . . . . . . . . . . . . . . 5.792 
Instrmnents for berula. etc .• I. B. Seeley . . . . . . . . . . . 5.795 
Medicinal preparation. S .  H. Chapin . . . . . . . . . . . . . . . .  5.788 
Medicinal preparation. E. C .  Luks . . . . . . . . . . . . . . . . . . . 5.786 
Medicinal preparation. W. M. Olliffe . . .  . . . . . . . . . . .  5.787 
Medicinal preparation. S. A. Richmond . . . . . . . . . . . . .  5.788 
Mustard. W. G. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.784 
Toilet and otber brushes. Meyer Bros. & Co . . . . . . . . .  5.793 
Tonic Bitters, J. Y. Kelly . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  5.785 
Trusses for hernia. etc . •  I. B .  Seeley . . . . . . ' . . . . . . . . . .  5.794 
WhIsky. Sattler & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  5,739 

DESIGNS. 
Burial casket moulding. A. H. Nlrdilnger . . . . • .  . . . .  10.611 
Carpets. J. L. Folsom. . . . . . . . . . .  . . .  . . .  • . . . . .  10.550 to 10,576 
Carpets. O .  Heinigke . . . . . . . . . . . . . . . . . . . . . . . . .  10.577 to 10.582 
Carpets. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,583 to 10.592 
Carpets. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.610 
Carpets. J. E. Rollings . . . .. . . . . . . . . . . . . . . . . . 10.5�8 to 10.603 
CarPets. T. J.  Steams . . . . . . . . . . . . . . . . . . . . . . . . . 10.605. 10.606 
Chairs. C. Penchard . . . . . . . . . . . . . . . . . . . . . . . . . 10.594 to 10.5!17 
Crayons, J. W. Swarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.t'OO 
Handles for spoons, G. Gill & E. L. Brittin . . . . . . . . 10.609 
Organ case. J. R. Lomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.593 
Organ case. J.  R. Lomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.304 
Perfumery bottles. G. Storm • • . • . . . . . . . . . . . • • . . . . • . . •  10.607 
Stoves and ranges. W. Burrows . . . . . . . . . . . . . . . . . . . . . 10.549 

English Patents Issued to AlDerieans. 

March 16 to April 1. inclusive . 
Bale tie.-F. Cook et al. 
Brush holder.-J. O. Montignanl. Albany. N. Y. 
Car starter.-J. Pritchard, San FranciSCO. Cal. 
Chair.-G. Wilson, Brooklyn. N. Y. 
Chilling Iron. -S. A. Ford. Allegheny. Pa . 
Curing meats.-Wash. Butcher'S Sons. Philadelphia, Pa. 
Desiccating apparatus.-L. K. Fuller, Brattleboro'. Vt. 
Door knob .-A . E. Young. -. Mass. 
Electric conductor.-H .  C .  Spalding, Bloomfield, N. J. 
Enameled iron ware .-F . G . Nledringhaus. St . Louls. Mo. 
Finishing sheet metal.-C . J .  Eames. N .  Y .  city. 
Fire extlngulsher.-W. Johnstone. Philadelphia, Pa. 
Gas stop cock.-E. Toume. New Orleans. La. 
Grain cleaning machine.-Barnard & Leas Maul. Co . ,  

Moline. m. 
Mould for metals.-A. J. NelliS. Pittsburg. Pa. 
Nut lock .-F. B .  Davis et aI . •  Johnstown. Pa. 
Power loom .-J .  C. Duckworth. N. Y. city. 
Preserving fish. etc.-S. Rich. Boston. Mass . 
Printing numbers.-T. S .  Bowman. St . Louis. Mo .  
Propeller. -H .  D .  Deane. Brooklyn. N. Y. 

THE 

J dentifit �mtritau. 
Coffee. preserving green. J .  S .  Stowman . . . . . . . . . . .  201,848 Pump. R .  Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.784 The Most Popular Sdentifie Paper In the World. 
Comb, barber·s. T. E .  Gravatt . . . . . . . . . . . . . . . . . . . . . .  201.773 PumP. beer. E .  Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.846 T HIRTY-THIRD YEAR. 
'Cooking apparatus. G. J. Ward. Jr . . . . . . . . . . . . . . . . . .  �1.725 . Pump suction pipe, E. O. Leermo . . . . . . . . . . . . . . . . . .  201,689 
Cop tube. J. Essex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.768 Pump. working barrel for Oil. C. E. Weible . . . . . . . 201 .653 O nly $3.�0 a Year i ncluding Postage. Weekly. 
Corn sheller. C. C. Burronghs . . . . . . . . . . . . . . . . . . . . . .  201.743 Railway rail joint fastening. J. M .  BUCklin . . . . . . .  201.647 :i� Numbers a Year. 
Corset, A. Feltheimer. u • • • • • • • •  _ • • • •  0 • • •  0 • • •  0 • • • • • • •  201,764 Railway rail key, J. Sample et al . . • •  0 • •  0 • • • • • • • • • • •  201,839 

This widely circulat
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d splendidly illustrated Cotton cleaner and condenser. A. T. Hunt . . . . . . . .  201.676 RaIlway .switch. H. H .  Potter . . . . . . . . . . . . . . . . . . . . . . .  �1.626 
Cotton gins. saw cleaner for. H. A. Walker . . . . . . .  201.7U Railway track. H. Haarmann . . . . . . . . . . . . . . . . . . . . . .  201.667 paper is published weekly. Every number contains slx-
Cuff. reversible. C .  H .  Morse . . . . . . . . . . . . . . . . . . . . . .  201.818 Rake. horse hay. E. D. & . O. B. Reynolds . . . . . . . .  201.833 teen pages of useful lnformatJon. and a large number of 
Cultivator, corn. D .  Pattee . . . . . . . . . . . . . . . . . . . . . . . . .  201.627 Refrigerator. D .  A .  Stevens . . . . . . . . . . . . . . . . . . . . . . .  201.713 original engravings of new inventions and discoveries. 
Curtain bracket. H .  L .  Judd . . . . . . . . . . . . . . . . . . . . . . .  �1.6B2 Refrigerator. N. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.639 representing Engineering Works. Steam Machinery, 
Curtain lIxture. J. F . Lash . . . . . . . . . . . . .  . . . . . . . . . . . . .  201.799 Revolvers. charging magazine for. R. White. . . . .  �1.655 New Inventions. Novelties In Mechanics. Manufactures. 
Curtain fixture. G. F . Shaw . . . . . . . . . . . . . . . . . . . . . . . . .  �1.71O Rings. device for sizing. E. Davis . . . . . . . . . . . . . . . . . . .  201.654 Chemistry. Electricity. Telegraphy. Photography. Archi-
Curtain roller and bracket. J. P. Morris . . . . . . . . . . . .  201.621 Rosettes. making wood. J. H. Burnshow . . . . . . . . . . .  �1.742 tecture. Agriculture. Horticulture. Natural History. etc. 
Dental plate. S. C .  Carter . . . . . . . . . . . . . . . . . . . . . . . . .  201.746 Rule. square, and comb. G. R. Drew . . . . . . . . . . . . . . .  201.599 All Classe s of Readers find in THE SCIENTIFIC 
Dental instrument. S. D. Strohm . . . . . . . . . . . . . . . . . . .  201.849 Salt manufacture, W. W. Elmer . . . . . . . . . . . . . . . . . . .  201.762 AMERICAN a popular reswme of the best scientific In-
Door securer. G. W. Alexander . . . . . . . . . . . . . . . . . . . . .  201.586 Sash fastener. W. T. Doremus . . . . . . . . . . . . . . . . . . . .  201.655 formation of the day ; and It is the aim of the publishers 
Drill. grain. J. S. Bogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.642 Sash holder, R. D. MacLennan . . . . . . . . . . . . . . . . . . . . .  201.620 to present it in an attractive form. avoiding as much as 
Drill. rock. C. H. Chandier . . . . . . . . . . . . . . . . . . . . . . . . .  201.651 Scates. J. L. Follett . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  , . . . .  201.604 possible abstruse terms. To every intelligent mind. 
Egg box. Edwards & Lee . . . . . . . . . . . . . . . . . . . . . . . . .  201,601 Screen. window. R. J. Stuart. . . . . . . . . . . . . . .  . . . . . . .  201.714 this journal affords a constant supply of instructive 
Electric machine. E .  Weston (rl . . . . . . . . . . . . . . . . . . . .  8,141 Screw cutting die, M. C. Johnson . . . . . . . . . . . . . . . . . . . 201.790 reading. It is promotive of knowledge and progress In 
Elevator. sand or earth. G. W. Cranston . . . . . . . . .  �1.75S Service box, E. W. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  201 .814 every community where It circulates. 
Emery wheel. G. Hart. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1,778 Sewer and other traps. W. F. Downey . . . . . . . . . . . . . 201.758 Terms of Subscripti on.-One copy of THE SOIEN-
Engines. piston for steam. N. Foust . . . . . . . . . . . . . . . .  201.661 Sewing book. E. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . .  201.590 TIFIO AMERICAN will be sent for 01'IIl :'ear-52 numbers-
Exercising macbine. 0: S. Harmon . . . . . . . . . . . . . . . . 201.606 Sewing machine. P. Langlois . . . . . . . . . . . . . . . . . . . . . . . .  201.7!17 postage prepaid. to any subscriber in the United States 
Faucet, W. D. Seal . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 201.684 Shelf step or bracket. J. C . Thomas . . . . . . . . . . . . . . . .  201,721 or Canada. on receipt of three dllIlars and twenty 
Feather renovator. A. K. Flock . . . . . . . . . . . . . . . . . . . . .  201.686 Shingling bracket. McClelland & Grant . . . . . . . . . . .  �1 .691 cents by the publishers ; six months. $1.60 ; three 
Feed cutter. W. S. Bartle . . . . . . . . . . . . . . . . . . . . . . . . . .  201,782 Shoulder brace and suspenders, C. H. Cushman . .  201.497 months. $1.00. 
Feed water heater. H. G. Cady . . . . . . . . . . . . . . . . . . . . .  201.6(9 Shovel. I .  Showalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.711 Cl ubs.-One extra copy of THE SCmNTIFIC AMERI-
Fence. Iron. H. L. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.616 Show case.  W. H. Dealy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.758 OAN will be supplied gratis jor every club oj jfJve tW1J8cribl!l1'S Fence post. O .  E. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.7" Sickle grinder. A .  D. Hofi'man . . . . . . . . . . . . . . . . . . . . . .  201.b'l0 at $3.� each ; additional copies at same proportionate Filter. J. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.602 Sieve and strainer. T. M. Hill . . . . . . . . . . . . . . . . . . . . . . .  201.609 rate. Postage prepaid .  Fish and potatoes, preserving. S .  Rich . . . . . . . . . . . .  201.83t Siphon. E .  Cardarelli. . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . �1, 746 
Flooring clamp, J. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . 201.709 Sirup gange. J. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.593 One copy of THE SOIENTIFIC AMERICAN and one copy 
Flower stand. E . Mets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.813 Spark arrester. J .  KIrkland . . . . . . . . . . . . . . . . . . . . . . . .  201.685 of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
Fork. carving, J . W. Gardner . . . . . . . . . . . . . .  �I .663, �1.664 Spark arrester. J. W. Ledyard . . . . . . . . . . . . . . . . . . .  201.803 for one year. postage prepaid. to any subscriber in the 
Fork. horse potato. G. C. Clark . . . . . . . . . . . . . . . . . . . .  201.652 Speaking machine. T. A. Edison . . . . . . . . . . . . . . . . . .  2UI .760 United States or Canada, on receipt of Beven dollars by 
Furnace, P. W. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . .  201.808 Spinning machine. W. M. Steele . . . . . . . . . . . . . . . . . . .  201,847 the publishers . 
Furnaces. utilizing waste heat of. J. Hutton . . . . . .  �I ,6IS Splint cutting machine. W. Lynch . . . . . . . . . . . . . . . . .  201.306 The safest way to remit is by Postal Order. Draft. or 
Garment. waterproof. Worth & Pontlfex . . . . . . . . . .  201.640 Spoke dreSsing machine. J. L Brown . . . . . . . . . . . . . �1.592 Express . Money carefully placed inside of envelopes, 
Garter. Coester. Jr . & Moore (r). . . . . . . . . . . . . . . . . . . .  8.146 Spring for vehicles. C. W. Saladee (rl . . . . . . . . . . . .  , 8.185 · securely Bealed. and correctly addressed. seldom goes 
Gas light extinguisher, W. H. Hovey . . . . . . . . . . . . .  201.611 Springs. machine for bending elliptiC. W. Harty . .  201.607 1 astray. but is at the sender's risk. Address aU letters 
Gate. M. Jetrries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.614 Sprinkler. oil well. J. C. Lorenz . . . . . . . . . . . . . . . . . . .  201 .619 and make all orders. drafts. etc .• payable to 
Gate, A. G. Rockfellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.703 Stamp. postage and revenue. A. C. Fox . . . . . . . . . . .  201.769 M U N N &. CO.,  Glass grinding machine. Boger & King . . . . . . . . . . . . .  �1.738 Stereoscope. W. H .  Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  201.304 31 P a r k  R ow, N ew York. Glassware. G .  W .  Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.589 Stool,. folding. D .  B . . Oaks . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.823 
Glycerine apparatus. F. Sahlfeld . . . . . .  ' . . . . . . . . . . .  201.704 Stove. R. Simpson (rl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.1 87 The Postal Union .-Under the facilities of the 
Grain binder. N. B. Fassett (rl . . . . . . . . . . . . . . . . . . . . . .  8;136 Stove grate. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  201,680 Postal Union. the SCIENTJFIC AMERICAN is now lient by 
Grain binder. A. J. Smith (rl . . . . . . . . . . . . . . . . . . . . . . . .  8.143 Stump extractor. B. F. Price . . . . . . . . . . . . . . . . .. . . . . . .  201.828 post direct from New York. witb regularity.  to subscrib-
Grain drier. O. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.785 Sngar. manufacturing coffee. F. O. Matthiessen . .  201.1309 1 ers in Great Britain. India. Australia. and all other 
Grain cleaning machine. M • .F0rman . . . . . . . . . . . . . . . .  201.767 Syringe. S .  Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.628 British colonies ;  to France. Austria. Belgium, Germany. 
Gun. machine •. A. H. McAllIster . . .  . .  . . . . . . . . .  201.810 Table. folding. J . E. Wakefield . . . . . . . . . . . . . . . . . . . .  201.723 Russia and all other European States ; Japan. Brazil. 
Gun stocks. attaching fore ends of. C. A. King . . . .  201.618 Tack. plumber's. H. C. Milligan . . . . . . . . . . . . . . . . . . . .  201. 6!17 :Me�lc�. and ali States of Central and South America. 
Hammer bush. J. Sullivan . . . • . . . . . . . . . . . . . . . . . •  201.850 Tape holder. E . Rice . . . . . . .  . . . .  . . .  . . . . . • .  . .  . . . . . • . • .  201.835 Terms. wben sent to foreign countries. Canada excepted. 
Harness. C. I. Calvert . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  201.745 Telegrapb wire Insulator. Johnson & Phillips . . . : . .  201.615 $4. gold. for SCIENTIFIC AMERICAN. 1 year ; '9. gold. for 
Harness pad machine. J. F Best . . . . . . . . . . . . . . . . . . .  201.735 Thrasblngmachine. feeder. M. L. Mery . . . . . . . . . . .  201.698 both SCIENTIFIC AMERICAN and SUPPLEMENT for I 
Harrow. D . L. Garver (r) . . . . . . . . . . .  . . . . .  . . . .  . . . . . . .  8.142 Thread holder. J. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1,656 year. Tbls includes postage. which we pay. Remit by 
Harvester. Dusch & .Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  �1.759 Tickets. machine for making wired. A .  Kimball . .  201,684 postal order or draft to order of Munn & Co., 37 Park 
Harveater. J . F. Seiberling (r) . . . . . . . . . . . . . . . . . . . . .  8,1" Tov. E. R. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.678 Row. New York. 

A GOO D INVESTMENT. 
Wanted a party with capital to assist in r roduclIlg a 

new machine that is in successful ope ation. Many 
arG��'i:'.;i°':i'..t��i��.:"i}��'::i.J'�r.i.�J':.n ftli�i���r �� 
Address t'l:.e Patentee. The s .  Fetherston. Ora ge. N. J. 

IMPROVlm �OL I D  EMERY WHEELiiI, 
F o r  IUlndlng Iron and Brass Castings, Tools, etc. Man-
ufactured1'ii. TWIST DRILL CO • • Woonsocket. R. I. $7 A DAY to Agents canvassing for the Fire­

side Yisitor. Terms and Outfit Free. Ad­
dress P. O. V ICKERY. Angusta. Maine. 

To St eeI and UODDer PlateEn[raverS 
Ruling. Geometrical and Medallion Machines. Panto­
graph Engraving Machines. Diamond Points. 

HOPE & CO .• Machinists. Providence. R. I. 

EAC:r.lC T'tTBlC CO., 
95 LIBERTY ST., N EW YORK. 

BOILER FLUES of. all the RE[ular SiZES, 
Of' Best Material and Warranted. 

IIli"' ORDERS PROMPTI,Y EXEC UTED. 
No Payment Required till Tubes are Fully Tested and 

Satisfactory. 

AUTOMATIC b���!ilI�y'�TJ}me�l.�:F§��::; Flows by the pressure of writing. 
WANTED. Samples b mall 25 cents. GENTS Phlla. Novelty Mfg. co .• £3 N. 12th St .• Phlla. 

AGENTS WANTED ACQUAINTED WITH MANU­
facturers. to sell Mill Supplies. A ddress J. T. SHUSTER. 
S. E. Cor . 23d and Hamilton Sts . • Philadelpbla, Pa. 

FIRELESS AND HOT WATER LOCOMO-
filie��f :V;1i'{��s?���� �:ri'�;!yn���.;fJ�to';!'j:�·���� 
Ing of Apparatus. etc. Contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT No. 1 1 1 .  Price 10 cents. To be 
had at this office and of aU newsdealers. 

MILL GEARING, 
Shafting, Pulleys & Hangers, 

T. B. WOOD & CO., Mannfrs., 
Chambersburg, Pu. 

----�����--�. .a.. $:La Elook. for $8. 
BALD WIN LATHAM'S 

" San i tary Eng i n eering, " 
i��. �ll':.�w'°lh ro"r1lh�!a�';i':�Ia� 
����!.�c�t"�.e�:rtt.:81lJ�!�'i1;����ni>�fcJ�. 

details 

GEOiMi �:.s.�J.it!':�����t!'lcalro, 111. 
HOLCOMB'S Improved Acoustic TELEPHONE Patent Applled For. 
Fg�������'lrt��(rslh"a�� ��::fft�e ��e���g

l 
T�t E:" length that transmits the voice with such power as to 

be heard distlnctiy in all parts of an ordinary room . 
mustrated circulars for stamp . Address 

J. R. HOLCOMB. Mallet Creek, Obio . 

MANUFACTURERS OF MACHINES OR 
l::.t�.:"r���:.�����e c��m��t; ���h':' a1J':e:tP!�:i: 
who have an extensive and well established connection 
In those markets and make a specialty of tbe goods 
referred to. 

J���r:fN*�r�IIi� �e &��n. Address 
Cambridge Street BUildings, Birmingham. England. 

PARTS OF TELEPHONES, BAR MAG-
NETS. Wound Bobbins of finest Silk-covered Wire. 
Bln� Posts. etc .• sent anyWbere by mail or express . 
For ormatl0'Y. PJ�c�suJi�idi�rl'lrLlberty St. ,  N. Y. 

PATENTEES OF WALKING AND RID-
Ing Cultivators. Sulky and Walking Plows, and other 
Agricultural Implements. that wish -to aet tnem manu-
��iB1'k

.
0:Ee�U:-��!�� correspon with WM. M. 

" INFRINGEMENT S." ���O! ��b�l:t�m; 
and experience to travel on .. commission " and settle 
claims. please address . .. PATEN T " Mansfield. Ohio. 

S OUT H AMER I O A .  

Cement, Sewer, Culvert, Well, and 
Chimney Pipe Machinery. 

E. DA YTON & SON, Meriden , Cono. 

Bound Volumes 
OF THE 

Scien tinc American. 

Vols. of the Old 
Series contain one 
year's numbers, 
and the New Se­
ries six montbs. 

A�e���fIs
c�1!':�::il�ls ��res8 on re!)elpt $f price. 

JOHNp�3��:-¥';3. New York. 

© 1878 SCIENTIFIC AMERICAN, INC



THE TELEPHONE. BY R M. FERGU-
SON, F.R.S. Read before the Royal Scottish SOCiety of 

th��·so�t�iC�?1�S�i���\��'d��1�h �g�r �PJ:i:!t1it�!�y J�rs� 
tory of the 'I'elephone.· The Reis Telephone. Bell·s . 
Wonderful sensitiveness. Difference between the Gal­
vanic and the Telephonic Impulse. A curious experi­
ment. 'l'heory of the Telephone. Molecular Vibrations 
of Metals. Magnetic Musical Sounds. Cause of the 
Sound. New Form of Telephone. Contained in SCIE�­
TI]'IC A:\IICHJCA� SnpPLEME�T No. 120. Price 10 cents. 
To be had at this office and of all newsdealers. Also, in the same number, a Visit to the Inventor of the 
Phonograph . 'l'he Practi cal Uses of the Instrument in 
Cheaply reprodUCing Music . How the voice of the 
Prima Donna and the Elocutionist may be Dlultiplied 
and preserved to all time. Usefulness of th9 Phono­
graph to the Blind, to Advocates, and others. Price of 
tho Phonograph. An Improved Form, etc. 

�titut if i t �lUtritatt. 
DUC'S ELEVATOR BUCKET, 

For use in  Flour Mills. GI'aill Elevators, Sugar Refineries, etc. 
Made of Charcoal Stamping Iron, extra strong and durable. No corners to 
catch. Many thousands in use 

'I'. I' . R O W LA�D, Sole Manufacturer, Brooklyn, N. Y. 

'I FORCE OF WIND. HOW TO ESTIMATE 1 THE DRIVEN WELL , the Necessary Strength of Roofsl Towers. Tall Chimneys, ' 
I etc., to withstand the Wind. The Solution of all Prob- Town and County privileges for maklng Driven lems of the kind, with numerous Formula. Contained Wells and selling Licenses under the establie:hed in SClE�TIFW Al\'IERICA� StT PPLi<J.l\I.E�T No. 109. 1 Alllel'j('an J)riven Well Patent, leased by the year Price 10 cents. To be had at this office and of all news- to responsible parties, by 
dealers. 

W M . D. A N D R E W S  &. B R O. ,  . 
NEW YORK . 

'I1HE UNION IRON MILLS. l'lttsburgh, Pa. , Manu 
facturers of improved wrought iron Beams and Girders (patented). 

'.rhe great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto call the spe­
cial attention of Engineers, Architects, and Builders . to 
the undoubted ad vantages of now erecting Fire Proof 
��r�;�{l��s

;!�g�h r:f�r������ �a;e:;;l��ig� °t�r l:t��� 
�(WJ!fmd'l�i'lfihlce6"tr'Wl�,�we b'I'£�Pd'Ei\f.!'l:i·-:'l'tl.! 
cost of Insurance avoided,and the serious losses and in­
terruption to business caused by fire: these and like con­
siderations fully justify any additional first cost. It is believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased "to fll rni.�h estimates for all tb e Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BR08. & CO., Pittsburgh, Pa. 

I E A G L E  F O O T  L A T H E S ,  
Improvement in style. Reduction In 

SRg:SR��t!� ���is����l �r:dl§���f�:d 
Circular Saw Attachments, Hand Plan­
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans . 

WM. L. CHASE & CO., 
95 & 97 Libertv St ..  N ew York. 

.----.�-------

SALESMEN $12 5 A 
Month and Expenses "mug to DEALERS CIGARS SAMPLES FREE. Send Be. STAMP to WANTED insureu.nswer. 8 .  FOSTER & C O  . Cineinr. 'l. O 

50 Best Mixed Cards, with name, in case,)?c., or 2� 
no 2 alike, 10c. Outnt 10c. Dowd & Co., .t>rIstol, Ct. 

Pond's Tools, 
Enelne Lathes, Planers, DrIlls, &c. 

Send for Catalogue. DA VID W. POND, Successor to 
LUCIUS W. POND. Worcester, !lIas ... 

READING, 
Writing, 

OR 

Dr THE 

O F F I C E , 
Library, 

SITTING ROOM 
OR 

Academy. 
PRI C E, 

FROM 

$0 to $20. 
Add ress M . P .  H I C C I N S ,  

Superintendent 01 the Washturn Mchn. Shop, 
Send for circular. \VORCESTER; MASS. 

BETON CON CRETE IN ARCHITECT-
ure and Engineering, with 20 illustrations . Beton 
Bridge j  Erie R. R. PortagA Viaduct repaired with 
��tg� j gh

e��gh�w��l��S ��t:�,��inti�}n��°:I�nh� ' l:; Beton Arches ; Church 'Il: < l J oy, & c.j Beton-lined Rail­
way Tunnels ; Beton p, VLrnentSj Crushing Strength 
of Betun ; Duperior Strength of Beton Arches, etc. 
Contained in SCIEXTIFIC A.M.ERICA� SUPPLE.ME�T, No. 
l I S. Price 10 cents. To be had at this office and of 
all newsdealers. PAT E N  TS SO L D.  S3GOLDPLATEDWATCHEs. cheape,t 

For terms, address EUROPEAN and UNITED STATES in the known world. Sample Watch Free to 
LADIEs ca ak $5 a day ' th I 0 c·ty town PATENT EXCHANGE, 2OO BroadwaY, N. Y. B01< 2801. A.gent8. Address, A.. COULTEB & Co., Chicago. 

AJ'd'::,ss "ELLIS M1"N'F,t,r
Co'.':'{valtha%, Mass: ______________________ '-____________________ _ 

Steel Name Stamps. 
N .  Y.  STENCIL WORKS, 8 .  Nassau St., N .  Y .  

PUMPING ����r ��mJ;�e::1��o1fs�: 
• or danger. Especially 

for suburban residences. Pumps 2,000 to 200,000 gallons 
water per daCA1U1UEYER & SA YER, 93 Libcl"ty St., N. Y. --------.----------
HOW TO BUILD A CHEAP CATAMARAN, 
with Malay Rig, Four illustrations. Full directions for 
construction and dimensions of a simple, fast, handy 
boat in actual use. Contained in SCIRXTIFIC AMEHICAN 
SUPPLEI\1IiJNT No. 117. Price 10 cents. Also, in same 
number, d escription and full dimensions of the new 
yacht Intrepid. To be had at this office an l of all news­dealers. 

PARALLEL 
Send for Price List to 
HAGSTOZ &; THORPE, Sole l!llInufattlll"crs. 

Sixth and Chestnut Sts., Philadelphia, Pa. 

I MPORTANT FOR ALL CORPORATIONS AND 
MANF'Q CONCERNS.-Hue ,·k'" 'Vatch· 

Inan's TiDl.e Detector. capable of accurately con­trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E. HUERR ,P.O. Hox 979,  Hoston. Mass 

N.B .-The suit against Imhaeuser & Co., of New York, 
was decided in my favor, J nne 10 1874 . . A fine was 
assessed against them Nov. 11,]876, for sell!ng contr�ry 
to the order of the court. yersons bUYlng or. USIng clocks infringing on my patent will be dealt WIth ac-COrding

.
�t�o�la�w�. 

______________________________ _ 

THE � GEOLOGICAL ANTIQUITY OF 
Flowers and Insects. By J. E. TAYI.OIt, F.G.S. A plain , 
comprehensive review of the subject, bringing forward 
many instructive facts j with six illustrations. The 
invariable correlation between insects and fiow�rs. 
How they are fossilized. Fossil botany: Geologlcal 

�6�dgF��iiiia'''a<ild���'et�6r:eI1¥��dj����s t����is
c::y 

to Insects, and Insects necessary to. Flowers ,nsects 
and Plants in the Devonian, the SWItzerland LIaS, the 
English Stonesfield Slate, the Tertiary S�rata, the Coal 
Measures a Greenland, and other formatIOns. A Pecu­
liar Aspe'ct of Evolution. Contained in SCIEKTIFTC 
AMERICAN SUPPLEME�T No. 120. I:lrice 10 cents. To 
be had at this office and of all newsdealers. 

VALE VE RTICAL MILL 
Iron Frame ; ]�rench Burr ; Self-oiling ; 

��t�:t�1����J ; 1;��t a�r������ k:d���� 
finished, cheapest. 
and for quality 
and a n  t i t  y 

superi­
world. 

Yale 
Hor­

En-

Can I Obtain a Patent 1 
This is the first inquiry that naturally occurs to every 

author or di 'coverer of a new idea or improvement. The 
quicke,t and best way to obtain a satisfactory answer, 
without expense, is to write to us (Munn & Co.), de­
scribing the invention, with a small sketch. All we 
need is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable ; and if so, give you the necessary 
instructions fnr further procedure. Our long experience 
ena bles us to decide quickly. For this advice we make 
no chm'qe. All persons who desire to consult us in re­
gard to obtaining patents are cordially invited to do 
so. We sha'l be happy to see them in person at our 
office. or to ad vi,e them by letter. In all cases, they 
may expect from us a carefnl consideration of their 
plans, an honest opinion, and a prompt reply. 

Wha t Security Hnve I that my communication 
to Munn & Co. will be faithfnlly guarded and remain 
confidentIal? 

An8We1·.-You have none except our well-known in· 
tegrity in thIS respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found i" every town and city in the Union. Please to 
make inquiry abont us. Such a thing as the betrayal 
of a client's interests, when committed to our profes­
sional care, never has occurred, and is not likely to oc· 
cur. All LUBiness and communications intrusted to us 
are kept sem,.t and cfJnjidential. 

Address M U N N &. CO. , 
Publishers of the SOIENTIFIC AMERICAN, 

37 Park R ow, N ew York. 

ROOTS' ROTARY HYDRAULIC ENGINE. 
FOB 

BLOWING ORGANS 
AND RUNNING 

LIGHT MACH INERY 
OPERATED BY 

H YDRANT  PRESSURE .  
GIVES GREATEST USEFUL EFFECT OF WATER. 
IS  A POSITIVE PRESSURE ENGINE. 
P. H.  & F. M.  ROOTS, Manuf'rs, CON N E RSVI LLE, I N D. 
S .  S .  TOW N SEN D,  Gen' l  Ag't, 6 Cort landt St. , N EW YO R K. 

SPARE THE CROTON AND SAVE THE COST. 
Driven or Tube Wells 

The George Place Machinery Agency 
Machinery of Evcry Description. 

121 Chambers and 103 Reade Streets, New York. 

E. W. Payne & Sons, Corning, N. Y. 
Established in 1040. 

Eureka Safety Power. 
h. p. cy!. ht. space. wt. price. 

2 I 3J.1lX4 1 48 in' I 40x25 \ 900 I $1501 ..!.. 1 _4X6 �. 46x30 160D � 
6 5x7 72 ! 721<42 2700 400 
AlRO, SPAllK ARRESTING PORT· 

,BLEB,  and Stationary En�ineB for f'la,. tatiof>8. Send for Circulars. 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS, 
2318 Frankford Ave. 

PHILA.DELPHIA. 

5250 Oa) ear. Agents wanted everywhere. Bus inesB st� ictly legitimate.Particulars fr£'o Address J.WORTH & Co., St. Louis, Mo. 

NEW UNITED STATES GOVERNMENT 
Rules in Respect to Boilers, Boiler Inspection, Stamp­
ing and Testing of Boiler Plates, Fire Appal'atus, and Boat I.owering Devices and Life Preservers. Instruc­
tions to Inspectors, and Tests of Boiler Material are to 
be made and recorded. Requirements in Construction 
of Bollers. The Law in full, with List of Approved Fire 
ru��inag������d�:f�PI�vJ�TF�(�i:��i�i�e��ptlfr:�T 
No. 1 13. Price 10 cents. To be had at this office and 
of all neWSdealers. 

BAILEY'S PATENT 
Hydrants & Street Washers. 

The best and cheapest in the market. 
Plumbers send for circular and prices to 

Bailey, Farre l l  & Co. ,  
Manufacturers of 

Water, Gas&Steam Goo 
PITTSBURG. PA. 

T H E  SCI E N C E  of L I F E ,  
OR, SELF.PRESERVATION. 

Two hundredth edition, revised and enlarged, just pub­
lished. It is a standard medical work, th e best in the 
::!��Sl61�h�i:;;a�;����1 : �grJi��� j���y:j e;ree;�i 
by the National Medical Association. It contains beauti-

H 0 L L O W  SPINDLE L ATHE. �g!��g ;:lria�ff��:!6;i�lr�!����ea'rFo:�i:8:'p���aTI?�: 
25 N
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C
u', N .... )Y;'. Two sizes : 15 in., IJ.1l in. hole ; 18 in., n. in. hole. Besides diseases, the result of many years of extensive and suc-

A'" the most approved featur�s of :q:Iodern Ne-w: En�'land cessful practice. 300 pa�es, bound in French cloth ; 
'.rools, it has many new pOInts of value, maklng It the R�6e ;enilo�ls���idb6e �ft\�·OU'{�ti���I��I!'t���. SW�� Lath es, P I a n e rs , S h a pe rs best lathe ever offered for general use. author is a noblebenefactor." An illustrated sample sent HILL, CLARKE & CO., Machinery, Boston to all on receipt of 6 cents for postage. Address DR. W. Drills, Bolt and Gear Cutters, Mlllinl Machines. Special H. PARKER, 4 Bulfinch St., Boston. The author may be Machinery. E. GOULD & EBERH RDT, Newark, N. J. 

t MILITARY AND SPORTING GUNS. consulted on all diseases requirin� skill and experience. 

W d W k ·  M h '  Breech Loaders and Repeating Rifles, with horizontal and 
S 00 · or mg ac lnery, vertical chamber motions, Sporting Guns, with rotary JAPANESE ART MANUFACTURE . 

arrangement for firing either ball or shot, and Revolvers, By Christopher Dresser, Ph.D., etc Paper read before Such as Woodworth Planing, Tonguing, and Grooving with s]de motion of barrel . are manufactured by Society of Arts. The Japanese Potter at Work. Curious :Machines, Daniel's Planers, Richardson's Patent 1m- N. v. DREYSE'S GUN WORKS, mode of Making Scarfs. How the Japanese Print on ¥{�-si� �i�grne:::��i,t�'or-w���r�g M���I����'ge�e� Price lists Rent gratis. Summerda, Prussia. �!�t�t:����seE:��e�i��r �����a:n����ti��e J:ri���: rally. Manu�1:\�li�llY. RUGG & RICHARDSON, IOE-HOUSE AND COLD ROOM. -BY R. ���ti�e:Se f�e����y;, :�����, �r�ldja������nt�;q
n�:� 

(Shop formerly o;gu�����'lfl't�{{lrt '.i:°6"5:rer, Mass. G. Hatfield. With directions for construction. Four I Manufacture. curIO
. 
us ;Vleth?(j, of Decoratmg .Lacquer 

engravings. SUPPLE.\IENT No. 59. Price, 10 cents. r�:ry ��re�a1�l�1�� rn�����tY�e
t
,
h�:Ja�g����\���f�e 112 0 0 Salary Salesmen wanted to seUoUl" paper. Contained in SCIENTIFIC AMERICAN SepPLE-Staple Goods �odealers. No peddling. MEN'!' No. 11 a. PrICe 10 cents. To be had at this office Expen@es pald. Permanent employ' and of all newsdealers. 

A CODY' PAT. S H A F T  O I LE R S ,  
� 0.1 L ,F E E D E R  & g � 

I'� , C I N C I N NATI BRASS WORKS " �:e4� t6 �d�r����·8�:. ��1l�rn�:ti�8:' _.::... _________________ � 

PATENTS A'I' 

A U C T I O N .  
I C E - H O U S E AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through­
out. tbe year at a temperature of from 34D to 36°. Con­tained in SCIENTIFIC AlHRRTCA� SUPPLEl\fEKT No. 116. Price 10 cents. To be had at this office and of all news­
dealers. 

PATENT M I NERAL WOOL .  
Incombustible. The best non-conductor. For illustrated 
description see SCIENTIFIC AMERICAN of January 12th. 

A. D. ELlIERS. 
P. O. Box 4461. 26\0 Broadway, N. Y. 

O U R  F RESH STO CK O F  
W H I T E  H O L LY 

IS NOW READY. 
This, wits Our complete assortment of 

RARE & FANCY WOODS. 
embraCing some 30 varieties, is particularly worthy the 
attention of Wholesale Buyers. 

Send for Price List. 

C E O .  W .  R E A D  &. C O . ,  
1 !S 6  t o  �OO Lewis Street, N. Y. 

Regular Monthly Sales the first week of each month 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 and 55 Liberty Street, N. Y. For terms, etc., address 
The New York Patent Exchange, 53 Liberty St., N .  Y. 

T O  I N V E N T OR S 
A N D M A N U fA C T U R E R S  

:C��ll���f-l�p��rrSt��� (��'J!�:��dol!:t��J,�af��I� FOLLOWS & BATE, Manchester, England, Hardware 
send stamp to CHASE & 'VOOD.M:AN, Newark, N. J. and Machinery Merchants, are prepared to buy Ameri­---------- can Goods for Cash, and to act as Sale Wholesale Agents. \> 1'::) Styles of Cards, 10c., or 10 Chromo Cards, 10c., 
iooI t with name. J. B. HUSTED, NASSAU, N .  Y. N O M E N C L A T U R E  O F  BUILDING 

WARRANTED THE BEST. 
1 H. P. Boiler & Engine, $150. 

2 H. P., $1 75. 3 H. P., $200. 
�ested to 200 lbs. Steam. 

LOVEGROVE & CO., 
1 �;) N. 4th St., Philadelphia, Pa., 

• ', Dlllluelr> of �n��:� a¥� Bc��I��ra1s
to

a�� 
state size and style you want. 

ON THE PRESERVATION OF WOOD. 
By J. CLARK JEFFERSON, A.R.S.l�l. How: to st!,re 
timber. How to measure timber and Judge of Its quahty. 
Causes and Prevention of Dry and Damp Rot . Dura-

:�ifio��d �r
��7fi

a:i�l
n 

�:e����a11o� :��n6gati��eti��:� 
with Tar, etc. 2. Removing Sap by :water or by steam. 
3 Impregnating the wood by a solutIOn of common salt, Sulphide of Barium, Sulphate of Zinc and Copper, etc. 
1M;a����� S��c;}?:!lE��e�0.1°1���in�c�n 10sg��fs�I�g 
be had at this office and of all newsdealers. 

MOSELEY IRON BRIDGE AN D 
ROOF CO. 

CORRUGATED IRON 
Buildings, Roofs, Shutters, Doors, 

Iron SasheS' lkm�:t�t;�';;t, New York. 

Stones and Stone Masonry. By J. JAMES R. CROES, WILLIAM E. MERRILL, and EDGAR B. V AN WINKLE. A paper read before t.he American SOCiety of Civil En­gineers. An exhaustive article on Stone Cutting and .l.\'Iasonry, various Methods of Dressing, and Tools employed, with 34 tllustrations. 19 Tools, illustrated, 
with Dimensions and How to Make . Squared, Quarry­
faced, Pitched-face, and Drafted Stones. Rubble , Cut, 
Pointed, and Crandalled Stones, etc. Axed or Pean 
Hammered and Patent Hammered Stones. Bush 
Hammered and Rubbed Stones .  Diamond Panels . 
���g��! �s1u�I��tr�l¥g:s 1!a�fI�w�n���ti��d itst�!: 
tions. Oontained in Scn:NTIFIO AMEHICAN SUPPLE .. MBNT No. 113. Price 10 cents. '1'0 be had at this office and of all newsdealers. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the SCIEXTIFIC AM­ERICAN and SCIICNTIFIC A.MERICAN SUPPLEMRNT can be 
��cf�i�1 ft�i!h�ig� .Pri�e���I�g�ld �r�le�r !�·;grr�t��� " SCIENTIFIC AMERICAN," in mIt. Necessary for every one who wishes to preserve tlie paper. Addr�ss 

MUNN & CO., 
Publishers SCIENTIFIC .AMERICAN. 

© 1878 SCIENTIFIC AMERICAN, INC
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Inside Palle, each insertion • • •  7� cents a line. 
Back Palle, eack insertion • • •  $1.00 a line. (About eight words to a line.) 
Engr may head advertisements at the same rate 

per as the letter preIIS. Adver-
tisements must be receive at publication Qjfice as early 
as Thursday morning to appear in next issue. 

Cut Brass Gears, list free. Grant, 94 Beverly St., Boston. 

FOR ALL KINDS OF MACHIN ERY-App]y to 
S. C. IDLLS, 78 Chambers St., New York. 

Poor I nvento rs, N ot ice ! 
A $3 Excelsior Portable Printing Press will advertise 

your article cheaply and Well. Print your own cards, etc. Catalogue mailit�gEY & CO., M'f'rs, Meriden, Conn. 
AHE A D  OF ALL COMPETITION. 

Seven Sizes fm' Hand Use. 
to � 1  lbs. Three �izes for 

These Machines did an amount of work on the Cen­
tennial Grounds equal to 10 years of ordinary use, with­out loss of time for sharpening or repairs-completely 
distancing all competitors in that celebrated trial of 
6 months duration. GRAHAM, EMLEN & PASSMORE, 
Patentees and Manufacturers, 631 Market St . , Phlla., Pa. 

ICE AT $1.00 PE R TON. 

The P ICT ET A R T I F IC IAL  I C E  CO. ,  
LIMITED, Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

Steel Oastings, 
From XC t o  10,000 Ibs. weight, true t o  pattern. An  Inval .... 
ablQ substitute for forgings, or for malleable iron cast­
Infos re&Uirin&ijfeat stre�h. Send for circular and 
iI-fHhl'l STI�iIiI��'f.dfL<Jt�i\��Jff.Ptl:' 

MACH I N I ST S' TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers , Drills, &0. 

N EW HAVEN llIANUFACTURING co •• 
New Jlaven ,  Conn. 

WILSON'S NEW YORK CITY 
C O P A R T N E R S H I P  D I R E CTORY. 

1.81'8·1879. V o l .  XXVI. 
Containing the names of all copartnerships, special and 
otherwise, obtained from reliable sources, neatly com­
piled and arranged In alphabetical order, just from the 
press, is now ready for delivery. Very useful to Law­
yersb Bankers, Merchants, and others. Price $:l, and w1gdd�:����le�'t6' postpaid, on receipt of price. 

THE TROW CIT Y DIRECTORY CO" 
1 1  UniverlOiJ;J7 Place, New "l' ork. In preparation : WILSON'S BUSINESS DIRECTORY, 

Vol. XXXI., for 1878-9. 

Randolph 's New D itch e r. 
Reversible, Donble Ender. DOing work 
gi �t�y 

St��)r���;�����li�g y�:! 
f.han $10 per day to run, dOing from HOO to $140 work. Circulars from 

RANDOLPH BROS., 111 Broadway, New York. 

TO ADVERTISERS r ��.�:I�1o 
do any newspaper advertising, the THIRD EDITION of 
AV E R  & SON'S MANUAL. 
FOR ADVERTISERS. 160 Svo.pp. More complete than an;v which :Lave J?receded it. Gives the names CirculatIOn, and advertIsing rates of several thousan({ newsp,apers in ,the Uni�ed States a.nd Canada. and contaInS more mformatlOD of value to an advertiser than can be found in any other pUblication. All lists ha,ve been carefully revised, and where practicable prlces have been reduced. The 8pecial offers are numerous and unusually advantageous. Be sure to 
:���Jf��:.be�d�:ts�n��gW: �YF!Iin �wso1Nr ADVERTISING AGENTS. Times Building. Philadelpitia! 

An assortment of 
WOOD·WORKING MACHINERY 
made by Richards, London & Kelley (dissolved); also, a 
�g�b:� ��:n\"���farel��.fIc���ri}'c?l�t�n(�:��Ya:� 
for sale. For list or Inspection of machines and esti­
mates, apply at the works of JOHN RICHARDS & CO. 
22d and W'Ood Sts., ' Philadelphia, mannfacturers of 
Standard Gauges ana other Implements . 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces ,  Rolling 
Mills, Oil Refineries, Boiler 

. 

Feeders, &c. 
For lUu strated Catalogue and Re(!uce(! PrIce List send to 
Works, Foot East �3d St., New York. 

Ititutifit !mtritltu. 
From 20 to 4:0 per cent. of customary outlays for Paints, Roofin g ,  &c.,  I THE T ANITE 00 . .  

can b e  saved. Send for Samples and reduced Price Lists . STROUDSBURG, PA. 
E M E R Y  W H E E LS A N D  C R I N D E R S. 

�. 
L I QUID P A I N T S . 

Pure, Undiluted Paints, Full Body and Full U. S. 
Standard Measure. 

No other paints for structural purposes equal ours in richness and purity of color, covering capaCity and 
durability. They are especially adapted for exposed wood and iron, but are equally desirable for inside and 
general work. Two coats of these paints form a handsomer and more durable protective coating than three coats 
of the best white lead and linseed oil, or any other paints in use. We can therefore guarantee a savimg of fron. 
�o to 40 per cont. of the usual cost of pa4nting. 

IIT' The Contract for Supplying Paints for the Gilbert Elevated Railroad of New York City 

was A warded to Us. TMs is the largest contract ever made for paimtimg any simgle structure in this cowntry. All ROO F P A I N T for tin and shingle roofs, iron work, agricultural implements, fences. out-buildings, 
__________ etc. We guarantee this to be a better ana more economical paimt than has ever before 

been offerea to the public for lrimilar pwrposes. 
lIT' This Palmt was use(! with ontire success, when all others failed" upon the roof of the Exhibition Bnildings 

GEO. PLACE, 121 Chambers St., New York Agent. 

ROCK DR I LLI NG M ACH I N ES 
A N D  

A I R  CO M PRESSO RS. 
MAN UFACTURED By BUR LElcHReCKDRILL C o .  
SEND FOR PAMPHLET ,  FITCH B U R G  M A S S  . 

. M il l  Stones and Corn M i l l s .  
cht�S':'�!�k�'!!�M�W�Igr�swi?:

a
-W�e��,I'!;�r.;��, �u"ii 

Gearing, specially adapted to Flour Mills .  Send for 
catalogue . 

J. T. NOYE & SON, Buffalo, N. Y. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
C O M PANY. 

W. B .  FRANKLIN V. Pres't. 1. M. ALLEN, Pres't. 
1. B, PIERCE, See'y, 

at Philadelphia, the laroest area of 7'£n ROOfing im the wor14. All . I F I R E-PROO F PAINT for the protection of inslde wood-work.of factOries, �ri�g�s, boller . MACHINISTS' TOOLS :..:.::.:.::..,;..,;;,;,;;:;,;;:;;.;;._;... __ .;;..;;. rooms, and other wooden structures III danger of IgmtlOn from 
sparks, Cinders, or flames. 

P- This Paint has been applie(! to more than fowr am(! a half acres of wooa-work to the two immense Dry GOO<lB 
Stores of Messrs. A. T. Stewart & Co., of New York City, All 

ASB ESTOS R O OFING, 
Witll. White Firepl'oot' CoatinAf. 

This well known Roofing is now in use in all parts of the world, and Is the only reliable substitute for tin. It 
Is suitable for steep or fiat roofs in all climates, and forms the coolest and most durable portable roofing in use . 
In rolls ready for use : costs only half as much as tin ; easily applied by any one. 

W' The Asbestos Rooftng is usea in preference to all others by the Killl{sford Oswego Starch Factory, 

Remlngtou & Sons, Cheney Bros., Columbus Car and Wheel Works, ana by the most extensWe Manu,.. 

factwrers, Bu4W.ers, Railroaa Oompanies, etc., in the United, States. All 

A SBESTOS BOILER C O VERIN GS , 
ConSisting of ASBESTOS CEMENT FELTING, to be: applied like a mortar, and ASBESTOS AIR 
CHAMBER COVERING, In sheets and rolls, for Hot Air and Steam Pipes, Boilers, and other heated 
surfaces. The most durable, effective, and economical appliances known for preventing Radiation of Heat ; 
will save from �� to 40 per cent. of fuel. 

Used by the United Sta.tes Na.vy Depa.rtment a.nd in most extensive Public Building •• 

Asbestos steam Packing, Boards for Gaskets, Sheathings, Fire, Acid, and Water. 
proof Coatings, Cements for Gas Retorts, Leaky Roofs, etc. 

Jnr All these materials are prepared ready for use, and oan be easily applied by any one. 
LIBERAL INDUCEIIIENTS TO GENERAL MERCH!NTS, BUILDERS, A.ND URGE CONSUMERS. 

Send for Sam ples, I ll u strated Catalogues, P r i ce L i sts, &c. 

H. W. JOHNS MANUFACTUR ING COMPANY, 
87 MAIDEN LANE, NEW YORK. 

� The public are cautioned against purchasing worthless imitations of these materials. 

SPECTACLES ��ro��feJ:c��r:���:�: TelescOpes, Thermometers. Send ror Illustrated 
Catalogue. R. & J. BECK, 

9�1 Chestnut St., Philadelpbia. 

DAMPER B E S T AND WEIGHTED 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE. 

ESTABLISHED ISH. 

JOSEPH O. TODD 
(Formerly of Todd & Rafferty), ENGINEER and MACHIN-

��Chi!��: M��Ji' i����;lBeOil�:a���: �
n
�s��:��� facture Baxter's New Portable Engine of 1877, of on 

���
e �r�:�1 cIO:8t���Y�Jt;5 Jcfg�a����

e:n� ��8:;l�� 
for' all kinds of machinery. �end for descriptive circu­
lar and price. Address 

J. C. TODD, 
10 Barclay St., New York, or Paterson, N. J. 

PUNCHING DROP HAMMERS AND DIES, FOR 
�g�k�¥fL�"J�'!; 1"�KER PRESS CO., PRESSES, Middletown, Conn. 

BONE  M ILLS. 
The best In the world. 5 sizes, adapted perfectly for 
Crushing and Grinding Minerals and all hard SUbstances. 
Grinding surfaces quickly and cheaply renewed. Send 
for descriptive pamphlet. 

BAUGH & SONS, 
PHILADELPHIA, PA. 

P O R T LA N D  C E M E NT,  
ROMAN & KEENE'S . For Walks, Clstel'l1s. Founda­
tions, 8tables,Cellars,Bridges,Reservoirs, Breweries, etcv 

Remit 10 cents for Practical Treatise on Cements. S. L. MERCHANT & Co., 53 Broadway, New York. 

Address JOHN A .  ROEBLING'S SONA Manufactur­
er.)!, Trenton, N. J . ,  or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. Send for circular. 

Pyrometers. ���n:hf'[�n
fila�eMpe�! BOller Flues,jlnperheated Steam, 011 Stills, &c. 

HENRx W. BULKLEY, Sole Manufactnrer. 
149 Broadway, N. Y. 

Harrison's NowIy Imnrovorr 
L IGHT STANDARD 20 INCH 

Grinding Mill 
Made at New Haven, Conn, 

Grinding Capacity 
per hour, 

6 to 40 Bushels. 

r,.�� 1>�:���s�t�r
w ����1' 1:r��� Ijf¥�o!I�tn�e����:�; Axle Lathes. 

NILES TOOL WORK!<!, Hamilton, Ohio. 

� � � I- DEALERS IN TOOLS 

I
I- � � ui 

o � z � W I L L  F I N D  T H ES E  T O N G S  (J) U.I U.I � I- I- 0 Il. S E LL AT S I G HT. TAK I N G  � (J) :0:: -
Z (J) I- c( M O ST S I Z ES F O R  L EAST • c( ::: g ; U.I � M O N EY. A D D R ESS, � � ::. 0: :r c !!:: u PAN COAST 8< M A U LE,  c( c( 0 0 
I- c( Il. 245 SQ. TH IRD ST. , PHILADA. ::. 

I- "-

H. R .  �OR TI-IIN GTON. 
:l39 BROADWAY. NEW YORK. Hydraulic Works, Van Brunt Street, Brooklyn, 

Manufactures Pumping Engines for Water Works. In 
daily use at 100 stations . Also Steam Pumps, Water 
Motors and Water Meters. See SCIENTIFIC AMERICAN 
SUPPL>;MENT, January 27th, 1877. Prices largely reduced 
July 1st, 1877. . 

(JAVEA'rs, COPYRIG H'rS, 'rRADE 

MARKS, ETC. 
Messrs. Munn & Co., in connection with the publica· 

tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEAUS' EXPERIENCE, and now have unequaled facilitie8 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Lahels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All bnsiness intrnsted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further Information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissnes, In­
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Forei(Jn Patents.-We also send,free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu. 
able to the patentee in this country is worth eqnally as 

I much in England and some other foreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex-
clnsive monopoly to his discovery among abont ONE 

HUNDRED AND �IFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob· 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75 ; German, $100; French, $100; Belgian, $100; Cana. 
dian, $50. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of 
specificatIOns .  

Any patent issued since November 27, 1867, a t  which 
time the Patent Office commenced printing the draw­
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be fnrnished for $1. 

When ordering copies, please to remit for the .ame 
as above, and state name of patentee, title of inven­
tion, and date of patent. 

A pamphlet, containing full directions for obtaining­
United States patents oent free. A handsomely bound .  
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat· 

I entee and mechanic, and is a useful hand book of refer. 
ence for everybody. Price 25 cents, mailed free. Send for 

Illust'ed Catalogue. i 
Address 

MUNN & CO., 
I 

Address 

W. A. Foskett, 
AdlJlinistrator. 

Publishers SCIENTIFIC AMERICAN, 
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