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NEW ELECTRICAL DIAPASON. produce fractions of a tone to illustrate the phenomena of 
BY GEO. M. HOPKINS. consonance and dissonance. To each tongue I attached a 

The graphic method of studying vibratory motions is 
deeply interesting, especiaUy in these days of telephones Fi([. z. and phonographs, wben the properties of sound are being J more thoroughly investigated than ever before. Several 
methods have been devised to render sonorous vibrations 
apparent. In the novel and beautiful method of M. Lissa­
jous, two tuning forks or diapasons, each carrying a small 
mirror, are arranged so that by their combined movements 
a beam of light is reflected, forming upon a screen beautiful 
symmetrical figures, by which the vibratory motions of two 
sounding bodies may be compared without the aid of the 
ear. 

Sir Charles Wheatstone, many years !>go, contrived a 
small machine for compounding rectangular vibrations ;' and 
Professor E. A. Dolbear more recently devised an apparatus 
to be attached to a whirling table. for the purpose of vibra­
ting two mirrors in different planes for projecting Lissajous' 
curves. These curveR have also been drawn by means of 
pendulums. 

In each of these forms of apparatus some desirable ele­
ment is wanting. The forks lack continuity of action. The 
vibrating mirrors of Professor Dolbear may be operated 
continuously, but no sound accompallies their movements. 
The pendulum, while it produces beautiful figures, has I 
neither the sound nor continuity of operation. 

With a view to the construction of an instrument that 
would operate continuqusly and produce both sounds and FRON'r ELEVATION OF ELECTRICAL DIAPASON. 
figures, I first arranged two reeds or tongues to be vibrated mirror, and at first used the apparatus after the manner of 
by an electric current. These tongues were made adjust- M. Lissajous' tuning forks. I subsequently combined the 
able as to length, so that their vibrations might be varied to two tongues in one instrument, and connected them both 

THE ELECTIUo.u. DIU ASON. 

[$3.20 per AnnllDl. [POSTAGE PREPAID.] 

with a single mirror, so that it was actuated by both tongues. 
This instrument is shown in perspective in the large engrav­
ing, and the small cut (Fig. 2) is a front elevation, having 
some of the parts removed to show the construction more 
clearly. 

Two steel tongues, B, are rigidly secured to the frame at 
one end, and are arranged relatively so that their vibratory 
planes are at right angles. Each tongue is clamped by a 
slide placed on rigid ways, and capable of being moved lon­
gitudinally by the screw that extends between the ways. 
The outer ends of the screw are squared to receive the key. 
The free end of each vibratory tongue projects over an elec­
tro-magnet, A, attached to the end of the frame, and has a 
light platinum spring on its upper side, which touches a 
platinum pointed contact screw that is connected with one 
terminal of the magnet wire; the other end of the magnet 
wire is connected with a binding post at the end of the in­
strument. 

There are two binding posts for each vibratory tongue, as 
they must be operated by separate batteries. The electrical 
current passes through the tongues, the contact screws, and 
their supporting brackets, and through the magnets. The 
vibratory tongue acts like the ordinary spring commutator. 
The amplitude of vibration depends on the strength of the 
electrical current, and the rapidity of the vibrations depends 
upon the length of the portion of the tongue that is left free 
to vibrate. 

A standard, D, projects upward from the frame and sup­
ports an adjustable tube, which is parallel with the tongues, 
and has in one end a piece of rubber or cork, into which is 
thrust the point of a stout needle, which also passes through 

rContinued on page 226.] 
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RELATION BETWEEN THE GRATE BlJRFACE AND tous education for his children, free medical attendance, 
THE HEATING SURFACE OF BOILERS. pure water, lighted streets, and other untaxed advantage9 

The theory that for proper efficiency there must be main- which his ancestors never dreamed of or hoped for. His 
tained certain definite relations between the grate surface wages are higher, and his money will buy more, dollar for 
and the heating surface of boilers, so long held and persist- dollar, than his father's would. 
ently defended by engineers and boiler builders, has of late, We do not say that the real as well as relative cost of 
years suffered so many attacks as to be no longer tenable; living is not advanced by every step forward in civilization. 
yet even now there are many of its defenders who refuse to For ten days' work an East India Islander, according to Wal­
acknowledge the weakness of their position and take up lace, can manufacture or earn sago cakes enough to last him 
the stronger one which is offered to them in the indisputa- a year: and less labor will keep him supplied with the 
ble fact that the service of a boiler depends more upon the I 

limited clothing he needs. A man needs more clothing 
manner of its firing than upon any other special condition i here, and a greater variety of food ; yet when it comes to 
-complete combustion and slow consumption producing the absolute necessities of men-the minimum cost of living One copy one year. postage Included ....... ..... . . .. .. ................ 83 20 1 One copy, six months, postBlle Included .. ..... ............. . ..... . .. . 1 60 the best resu ts. -a very small portion of a man's yearly wages will keep 

C1ubM.-one extra copy of THE SCIENTIFIC AMERICAN will be supplied In one way this fact is clearly demonstrated by the new him alive and comfortable. Thoreau built him a shanty in gratis for every club of five subscribers at 13.20 each; additional copies at 1 f l " h R d' '1 d f b W Id W BRme proportionate rate. Postage prepaid. stye 0 ocomotlve III use on t e ea mg ral roa or urn- a on oods and lived a year in it at a total cost of 
iTSingle copies of any desired number of the SUPPLEMENT sent to one ing the hitherto useless anthracite culm. The dimensions , twenty-seven dollars, and never approached either squalor 

address on receipt of !Ocents. of their common locomotive firebox are 60 and 66 by 32 l or starvation. The experiment is of value only in that it Remit by postal order. A d dress I MUNN & CO., 31 Park Row, New York. inches; the new design is 8 feet 6 inches long by 7 feet 6% i proves it possible for a man to get as much bare living here 
The Scientific AlUerican SupplelUent inches wide; the heating surface of the firebox is 106 square' for a given amollnt of labor as a Polynesian can. If one 

Is!, distinct paper from the SCIENTIFICA"F.RICAN. THE SVPPLEMENT feet, and of the combustion chamber 26 feet, making a total wants more-and very properly m ost men do want more-ls Issued weekly; every number contams 16 octavo Tlages, WIth handsome • ' I cover. uniform in size with SCIENTn'IC AMER ICAN. Terms of .ubscriptlon i of 982 square feet. The grate rest IS between water bars to one must work for it· and our civilization happily offers at for 8UPPLE"";NT, $5.00 a year, postage paid, to .ubscribers. Single copies I f ' 
. 

4 I . ' IOcents .. Hold blaB news dealers throughout the country. prevent them rom burmng out, and tbe area IS 6 feet., once more opportumty for labor, and infinitely more to be 
wtilo�,!b��:,'fdfO� ::�:;e;;;?��s��E��::.Ign ��I:���fA�1 :e':,�n ��,;:-�fJo�?i The consumption of coal is only 16 pounds per hour per

' 
had for the proceeds of such labor, than have been attain a-papers to one address or ditferent addresses, as desired. f f t f . 

40 60 d '  h bl . . . . The sltfest wM to "emit 18 by draft, postal order, or registered letter. . 
square oot 0 gra e sur ace agamst to poun s III t e e m any other land, under any other SOCIal or mdustnal Address MU, N & CO., 31 Park Row, N. Y. .ordinary locomotive. I conditions. And we doubt whether there was ever a time 

Selentlfic AlUerican Export Edition. - The fuel remains perfectly quiet in the firebox, the con-, when industry and economy-using the term in its true 
o3i�a'L�����J'���eA:�:�thN E��g�t �ud���� ��n1,N:;.g�gggtsg��ng��R��d suinption isslow, the steam is more freely made than in the I sense, of judicious management-would or could have met large quarto pages, I)rofusely Illustrated. embracing: (I.) Most of the t 1 fi t' b 'l d k k 'th d th . plates and palles .of the four precedIng weekly I .. ues of the �C[ENTIFlC common s y e o  ocomo lve 01 er, an no smo e or spar s I WI a surer or more generous rewar , an In our own AM"RlCAN. wLth Its splendid engT!�vmgs and valuable Information; 12.) (an assurance of complete combustion) are eJ'ected from the land to-day Commercial, trade, and manufactunng announcements of leading houses. ' • 'I'erms for Export Edition. $5.00 " ye Lr, sent prepaid to any part of the I smoke stack I ------.......... f�.HI� ..... ------worl d. �lDgle copies 50 cents. iT Manufacturers and others who desire . 
to secure foreign trade. ma� have. large. and handsom ely displayed an- This is an instance of superior boiler service obtained with lIAGNESIAN LDrIE VS. PURE LDrIE FOR MORTAR. nouncements published In tIllS editIOn at a very moderate cost. I The SCIE"TIFIC A'''''tlCAN Export Edition has It large guaranteed circu- much smaller consumption of coal and that of an inferior I The cause and the remedy for the white efflorescence atiOD in a c01nmercial.places throughout the world. Address MUNN & 

' • • CO .• 31l'ark Itow, New York. quality, per square foot of grate surface, than old praeti- which so commonly disfigures bTick house fronts are the 
=-� tioners would have deemed possible. Its success must lead

! 
Ruhjects of a recent paper by Mr. Henry Pemberton, pub-

VOL. XXXI�., No: 15. [NEW SERIES.] Thirty-third Year. to extensive trials in this direction and greatly modify gen- llished in the Journal of the Franklin Institute. The causes 

NEW YO 
eral practice. I are two: first, the existence of silicate or othcr salts of mag-

RK, SATURDAY, OCTOBER 12, 1878. Not Ipng since a protracted series of trials was made by nesia in the brick clay, converted into sulphate of magnesia., 
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a board of experienced engineers to determine the relative in the process of burning in the kilns, by the sulphurous va­
value of as great a departure in another direction from the pors from the coal; and secondly, the employment of 

.
lime 

common practice of firing-the reduction of a stationary containing magnesia for the mortar used in the walls, 
boiler grate surface from 17 square feet to 3 square feet, and which, by the ahsorption of the sulphurous vapors of the 
the burning of the larger portion of the coal, reduced to a coal gases in the general atmosphere of the city, becomes 
fine powder and injected on a current of air into the heated converted into sulphatc of magnesia, and, being dissolved hy 
firebox, instead of consuming it all on the grate. the rain, penetrates the substance of tbe more or less porous 

To begin with, most carefully conducted and repeated bricks, efflorescing ultimately upon the surface. 
trials were made with Cumberland lump coal burned in the This efflorescence is also an indication of a serious evil , 
usual way on the full grate surface, 17 square feet ; then, namely, the disintegration of the mortar uniting the bricks, 
with the surface reduced to 3 square feet, the new process causing the washing out of the joint and consequent destruc­
was repeatedly tried, in which 40 per cent of the coal was tion of the buildings, or compelling their refilling and re­
consumed on the grate, and 60 per cent injected over it and pointing at heavy cost. 
burned in the powdered condition. The percentage of magnesia found in brick clay rarely, if 

The results showed an average gain in the calorific value ever, exceeds one half of one per cent, and although this 
of the coal of 30 per cent in favor of the new method, and quantity, when converted into the soluble sulphate, would 
the thoroughness of the combustion was cvidenced by the be drawn by capillary attraction to and accumulate upon 
total absence of smoke escaping up the stack. the surface of the bricks, yet, being washed off by sue-

In one of these instances the grate surface was, relatively cessive rains, the supply from within would soon be ex­
to the boiler, very much largcr, and in the other very much hausted if not fed from some other source, and this source 
smaller than was before used, and in neither case was the is found in the magnesian lime used in the mortar. 

I calorific value of the fuel, or, what in this connection Pure lime is abundant and cheap, but the prejudices of 
amounts to the same thing, the service of the boiler, depend- the workmen prevent its use. The behavior of a mortar 
ent upon the relative area of the grate, but entirely upon the made from magnesian lime is so different from that made 
conditions-widely unlike as they at first sight appear, yet from pure lime as to render it easy to understand why the 
the same in principle-that assured complete combustion prejudice exists. 
and slow consumption. Magnesian lime, says Mr. Pemberton, forms when slaked 

In the one case a much less weight of coal is consumed a gelatinous, fatty mass, absorbing much water and permit­
per hour per square foot of grate surface, and in the other ting a large amount of sand to be mixed with it. The brick­
a very much greater than is done in common practice; and layer. when using it, spreads out the mortar on the surface 
yet both methods are found to lead to the same point. of the brickwork already laid as far as he can reach, with-

The ratios of 25 or 30 to 1, as representing the relative out removing his feet from their position. He then places 
areas of heating and grate surface in common practice, re- the brick in line upon this bed of mortar, placing, as he docs 
fer only to the best conditions obtained by the ordinary so, a little mortar on the end of each brick as laid, until pcr­
method of firing, which generally implies extreme waste of haps seven or eight or more are in placc, then points up the 
fuel: there is no direct relation between them. briek with the trowel on the face of the work. 

The new methods of mechanical stoking-gradually With pure lime mortar this plan will not do. The mor-
sprinkling fine coal over the fire surface, feeding the fire tar when laid on the brickwork becomes soon so firm-being 
from below, etc. -are all opposed to the old idea, as are also less gelatinous or pasty than the magnesian-that two or 
the '\"adiating brick arch over the fireplace, the use of the three bricks only can be laid before it sets, or becomes so 
steam jet for blowing the fire, the two fire boxes, consum- dry as not to make a proper bond with the new bricks and 
ing the smoke by their alternate action, and several other those already laid. Consequently the bricklayer, :tccus­
approved devices which are growing into use. tomed to the magnesian lime, promptly and persistently re-

The manner of firing on which the old theory was based jects the pure lime as worthless, since he cannot execute the 
is too expensive in these times ; new methods, each with I work expected of him in a given time, nor, probably, if used 
special conditions and advantages, will be gradually substi- by him, would the bricks be securely and properly bedded. 
tuted, and the most profitable investigations for steam engi- The purest quality of lime is found, for instance, within a 
neers will be into the conditions most favorable for the few miles of Philadelphia, and is sold at a lower price than 
highest economy in fuel and labor and the least dependent ordinary builders' lime, and yet it will not be accepted or 
upon the unskillful fireman. used by the builders for the reasons given above. 

• 4 • I .. An analysis of the lime used in a block of handsome 
WAGES AND THE COST OF LIVING. dwellings now being erected there shows it to contain nearly 

Comparing the present market prices of all the articles of 38 per cent of magnesia,which is readily attacked , dissolved 
necessity and luxury that go to make up the cost of living, and formed into a soluble salt (Epsom salts) by the sulphuric 
with the prices that obtained when wages were higher, . id which abounds in the atmosphere of cities whcre coal 
will b.-&n that wages have fairly held their own. And burned, and which consequently must be washed out and 
dtet will make the same comparison with regard to men's destroyed. 
earnings and purchases, twenty, fifty, a hundred years ago, In some parts df the country, as in Pittsburg, for exam­
they will see that-thanks to cheaper and more rapid means pIe, the only lime available rarely contains more than five to 
of production and carriage through mechanical inventions six per cent of magnesia, and often less than one per cent, 
-in every element of living, in housing, clothing, food, but the bricklayers are accustomed to it, know no other, 
luxuries and the rest, the workman of to-day has infinite ad- and use it with entire satisfaction; and no incrustation occurs 
vantages over his father, grandfather, or great-grandfather. on the buildings there, notwithstanding the enormous con­
And he enjoys a multitude of privileges and benefits, in sumption of coal in the city and neighborhood. 
stable government, personal liberty and protection, gratui- I The Pittsburg bricklayers would undoubtedly object to 
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the more easily worked magnesian lime of Philadelphia, be­
cause it requIres a different manipulation. Such are the 
prejudices formed under the influence of local habit. 

.IO'ca 
:NOVEL APPLICATIO:NS OF DYlfAJllTE. 

From a long article on trials with dynamite in one of our 
London exchanges, we condense the following valuable re­
port of its use in breaking up a wrecked iron ship and 
otherwise: 

The wreck was that of the steamship Oscar, of Leith, 
which ran ashore at Whitby; she was of 1 ,258 tons gross, 
824 tons net register, 261 feet long, 31 feet beam, 23 feet 
depth of hold, and 110 horse power. A futile attempt was 
made to break her up with gunpowder; subsequently dyna­
mite was tried. 

A charge was made up in a common canvas hose from 9 
to 10 feet long, consisting of 30 pounds of dynamite, with 
an extra 10 pounds in a lump fixed firmly to the end. 
The diver took this charge and placed it in the lazarette, the 
heavy end being fixed against the stern fraine and the tail 
part trailing forward along the starboard side as the wreck 
lay on that side. After the diver cleared out the charge was 
explodcd, the result being that thc stcrn frame and all the 
steering gear were smashed out and lay on the rocks, and 
the starboard quarter was parted right away. The next 
charge, placed in the port bow close to the fore foot, 
blew the fore foot away and ripped the port bow plates 
through, and the wreck fell over separated from the keel 
upward. 

Several small charges were then exploded in the cylinders 
and on the condenser, breaking them up. A five pound 
charge, lowered into the crank pit, blew down the re­
maining part of the engines and condenser in such an 
effectual manner that the diver was enabled to send up the 
condenscr and about two tons of brass in half an hour 
the next day. 

The charges were fired by the ordinary "time sea fuse," a 
long length of which takes as much as a quarter of an hour 
or twenty minutes to burn to the charg,e. This is a great 
loss of time in a tide, and in future electricity will be ap­
plied. 

No trouble was taken to make the canvas hose that in­
closed the charges waterproof, though dynamite is practically 
unaffectcd by water for several hours. Put in India rubber 
hose it would remain for a long time under water without 
being injuriously affected. In work of this character it is 
completely successful where gunpowder and gun cotton have 
failed, and being of a plastic nature, it possesses the advan­
tage of being moulded and pressed into any shape, such as 
anglcs, square holes, etc. 

Iron masts, beams, chains, and wire rope are cut off by 
tying small canvas hose containing dynamite round them, 
and then exploding it. 

In the instance of the iron steamship City of Venice, 
which went ashore on the rocks, after every other plan to 
raise and haul her off had failed-she had rocks through 
her bottom in some places four feet high-dynamite was 
tried. The rocks protruding through the vessel were first re­
moved by use of small charges ; the tops of the rocks out­
side of the vessel were then blasted away, and the vcssel 
was got off without further injury, and saved. 

So powerful and effective an agent should be better under­
stood and applied to more purposes than it is. Not only 
can it be used to remove rocks surrounding a vessel, but in 
the case of a vessel stranded on a sand or mud bank a chan­
nel could be excavated. it seems to us, by the use of long 
tubes filled with the dynamite; and for open cuttings for 
roads such tubes could be laid in furrows made by machines 
like those in use for excavating for drain tilcs, and fired 
with good and economical results. 

.. Ie, .. 
PROGRESS OF WESrEBN l'tIIB'I:NG OPERATIONS. 

The action of the Committee of Security of the New York 
Mining Exchange, in sending their chairman to Colorado 
for the purpose of obtaining, by per�onal observation and in 
other ways, more accurate knowICdge of certain mining 
properties which are offered in this market, is worthy of 
high commendation. In a two months' investigation he has 
found that actual frauds have. in some cases, been forced 
upon the market here, and that most of the other mines 
have been overrated. 

The dishonest and speculative element, though much 
weakcned by the many successful legitimate enterprises 
that have been established there within the past two or three 
years, is, in fact, still powerful, and will finally yield only 
to the persistent force of public opinion as represented by 
the scientific and mining press and the various mining ex­
changes of the Eastern cities, whose aim it should be to dis­
cover and explode all mining bubbles. 

Our opinion, that if the truth concerning the mining in­
terests there were generally known. a large amount of East­
crn capital would be invested there, is fully indorsed by 
this gentleman, as it must be by all convcrsant with the con­
ditions. 

Intensified by the severe lessons of the past the conserva­
tism of Eastern capital must, ere long. rcmove the reproach 
of speculative mining which has so retarded the growth of 
Colorado, and which is still the curse of the mining regions 
farther West. 

We do not by any means wish to imply by this that intel­
ligent observation and good judgment cannot find as mauy 
opportunities for profitable mining on the Pacific slope and 
elsewhere as in Colorado, but simply that the elements op-
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posed to legitimate and favoring speculative mining exist 
there in fuller life and vigor, and apparently control nearly 
all operations. In evidence we quote from a late San Fran­
cisco exchange: .. The mining share market is now being 
flooded with outside stocks, every day witnessing the place­
ment of some new wildcat, which seemingly is selling like 
hot cakes, but for the genuineness of which we would not 
vouch. Under the present buoyancy many shares may be 
sold at reported prices, but the advance is altogether too 
sudden to be fully real, and in this respect we would cau­
tion parties about being over-anxious to invest� for this is 
the opportunity for the free manipulation of all those claims 
that have no merit whatever." 

The mainsprings of these conditions are the continued re­
markable output of some of the Bodie District mines, and 
the new lease of life which it is supposed the Sutro tunnel 
will give to the mines of the Comstock lode, the output of 
the Bodie mine alone, for the month of August, being esti­
mated at $700,000. 

From the Black Hills there are encouraging reports of the 
quality and abundance of the gold and silver ores and of the 
activity of the mining business; already 135 stamps are at 
work on ore from one mine there, and 80 at another, from 
which last $40,000 in gold was clcared np in about a two 
weeks' run. 

FrOm Utah, too, and Montana further valuable discoveries 
are reported, and.an instance in Montana of important gold 
diggings, from which three men took out over 300 pounds 
of gold in less than four months, using only a hollow log for 
a sluice box. 

The establishment, in all the mining districts, of concen­
trating and smelting works, which purchase ores from those 
miners who have not the means for erecting reduction works 
of their own, or whose knowledge of the art is imperfect, 
has everywhere given great impetus to the mining interests; 
and as the system grows in favor and the interests are better 
understood and adjusted, as they must soon be under com­
petition, it will be found, we think, that this division of 
labor will add profit and safety to mining operations. 

.. Ie' .. 
THE BOSTO:N WHITTLmG BCJ[OOLS. 

Formerly all American schools were whittling schools; 
but the art was practiced surreptitiously, the soft pine desks 
and benches furnishing the only whittling material. With 
the advent of highly finished bard wood school furniture, 
all jacknife practice in school was rigorously suppressed; 
and for a generation or so the art has fallen into decadence. 
It h3s revived, however, under improved conditions, the na­
tural spirit of constructiveness-usually called destructive­
ness-incident to boyhood, being made the basis of system­
atic training of the most enjoyable and useful sort. 

The pioneer institution is the Boston Whittling School, 
a private enterprise housed by the city. The school-room 
has been fitted up with work benches. divided into four foot 
sections, and each boy is furnished with such tools as he 
may need. Thirty two were admitted the first year, their 
ages ranging from twelve to sixtcen. The school report 
says that perhaps twelve of them had received some instruc­
tion in the use of the jig saw and knife, but none had had 
any previous training in wood carving or the use of the 
chisel. There were more applicants for admission to the 
school than could be received. If any boy was absent two 
successive evenings, his place was taken by another. A 
rank list was kept and pasted on the wall, and each boy 
knew how his work was estimated by consulting the list. 
A course of twcnty-four lessons in wood carving was pre­
pared with special reference to sccure the greatest amount 
of instruction with the lcast expenditure for tools and ma­
terial. It was not designed to make finished workmen in 
wood carving, but to take advantage of the natural inclina­
tion toward handicraft, the Yankee taste for whittling which 
belongs to most boys, and to develop it and guide it to use­
ful applications. 

The experience of the founders leads them to the belief 
"that it would be easy to establish, in connection with all our 
grammar schools for boys, an annex for elementary instruc­
tion in the use of the half dozen universal tools, i. e., the 
hammer, plane, saw, chisel, file, and square. Three or four 
hours a week for one year only of the grammar school course 
would be enough to give the boys that intimacy with tools 
and that encouragement to the inborn inclination to handi­
craft, and that guidance in its use, for want of which so 
many young men now drift into overcrowded and uncon­
genial occupations, or lapse into idleness and vice." 

Northern and Central Europe have been doing this or sim­
ilar work for years; and such teaching has done very much 
to hasten the industrial development of the countries that 
have tried it. 

.. Ie, .. 
THE DSTORATIO:N OF CUBA. 

An official decree, dated September 21, provides that, from 
the date named, "All mules, horses, cows, and oxen, and all 
IIlachinery and implements for agricultural purposes, com­
prised in articles 231 and 614 of the Custom-house tariff 
sheet, imported into ports of the provinces of Puerto-Prin­
cipe and Santiago de Cuba, shall enter duty free for the 
term of one year. The term may be extended to another 
year according to circumstances. Said animals and goods 
can be im�d from any country, and under any flag." 

The ports designated for importation are Nuevitas, Gi­
bara, Baracoa, Santiago de Cuba. Guantanamo, ManzanilIo, 
and Santa Cruz. The franchise is accorded only to the 
provinces mentioned, with the object of repairing the dam-
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age inflicted by the late insurrection . A provision of tho" 
decree prohibits the introduction of the animals and goods 
referred to into the other provinces of the island either by 
sea or land. 

This decree gives signal emphasis to our recent remarks 
with regard to the present importance of Cuba as a field for 
American enterprise. Now that the new patent law of Spain 
offers abundant protection for novelties and new inventions 
on terms of great liberality to inventors and introd'lcers, 
there is no reason why the United States should not se­
cure and hold a large share of the growing Cuban trade. It 
will pay our inventors and manufacturers to occupy the field 
promptly. 

.. Ie, .. 
OUR SEPTElDER EXPORT EDITIO:N. 

The September issue of the SCIENTIFIC AMERICAN Export 
Edition presents by far the most comprehensive and varied 
array of valuable information and important trade announce­
ments ever brought together in a trade journal. The table 
of contents embraces upward of two hundred articles bear­
ing upon recent advances in the several departments of 
pure and applied science, Dotable evcnts, productive indus­
try and commercial enterprise; and is illustrated by upward 
of one hundred engravings. The advertising pages are Dot 
less instructive and valuable, including as they do the busi­
ness announcements of nearly one hundred and fifty of our 
leading mercantile and manufacturing establishments, with 
two hundred and twenty-five engravings of approved ma­
chinery and the like. 

The influence of such a periodical on the foreign trade of 
the country can scarcely be overcstimated. The high value 
of its general contents, and its convenient and substantial 
form, insure its careful pcrusal and preservation ; and its 
wide circulation makes it an efficient as well as worthy ex­
ponent of American industrial and commercial progress. It 
goes to every American Consulate, the natural resort of 
all in search of information in regard to American affaIrs. 
It also goes to, and is on file in, a multitude of foreign 
libraries and reading rooms, and the assembly rooms of 
scientific and industrial societies and boards of trade. And' 
every steamer sailing from this port is furnished with 
copies for the instruction and entertainment of the passen­
gers. The liberal use of its advertising pages by our en­
terprising manufacturers is sufficient proof of their appre­
ciation of the facilities thus offered for reaching and inter-
esting !oreigu� __ b_ u...: y:... e_ rs_, ____ -------- • le'-

A REJUBXABLE WASPS' lOST. 

A few days ago the time ball on the Western Union Tele­
graph building in this city had to be replaced by a new one. 
The workmen, who went up to remove the old ball had no 
sooner begun their work when they suspended operations 
with surprising abruptness and unanimity. A colony of 
wasps had taken possession of the ball, and were quite un­
willing to surrender their airy quarters. Indeed, it was with 
considerable difficulty that they were finally smoked out. 

The surprising feature of the affair was not so much the 
unwillingness of the wasps to surrender their home as 
their taking up with it in the first place. When in position 
for its noon fall the ball rests at the top of a pole, 255 feet 
above the sidewalk; and, at the tick of twelve, drops 20 
feet. That the wasps should have borne with this daily 
disturbance of their dwclling place is proof of their tenacity 
of purpose, to say the least. Whether their persistence was 
due to practical w isdom or to inherent stupidity is a ques­
tion for Sir John Lubbock or Prof. Riley to decide. 

••••• 
THE AlIERICd PRIZES AT PARIS. 

Although the American exhibitors at Paris were far too 
few in number to do complete justice to our country's in­
dustrial achievements, the proportion of prizes announced 
shows the display to have been fairly creditable so far as it 
went. Just how many those prizcs are it will be impossible 
to say positively until the official list is published. The 
(Paris) OontinentaZ Gazette, of September 12, however, gives 
a classified list of American prizes-" unofficial, but to be 
depended on so far as it goes "-which contains the Dames 
of five hundred and twenty exhibitors. Eight of these were 
awarded grand prizes ; ninety-seven received gold medals; 
one hundred and thirty, silver medals; one hundred and 
seventy-six, bronzc medals; one hundred and eight wert; 
honorably mentioned; and three-the Pacific Coast l-Iineral 
Exhibit, the Oregon State Commission, and the United 
States Department of Agriculture-got diplomas of honor. 

The full significance of these awards cannot be appre­
ciated without a comparison of the numbers of American 
and other exhibitors in the several departments, so as to 
show the percentage of prize takers among them. That 
cannot yet be done; enough is known, however, to show 
that there has been no serious falling off in American pro­
gress, notwithstanding adverse times. 

,. .... 
A. New White Paint. 

After some ten years of laborious aud costly experiments, 
Mr. T. Griffiths, of Liverpool, has succeeded in producing a 
Dew mineral white by the\�id of sulphide of zinc, which en­
tirely eclipses white lead and the old zinc white (oxide of 
zinc), by having much more" body " or covering power and 
more permanent qualities than either of these, and, more­
over, not being of a poisonous nature like white lead; does 
not affect the health of those who manufacture or those who 
use it. The white sulphide of zinc is precipitated, washed, 
calcined. levigated and dried, the product being the most 
perfect white pigment hitherto obtained, 
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Co-operative Home •• 

Mr. Joel A. H. Ellis, superintendent of a co-operative 
household in Ionia, Fairfax Co. , Va. , offers, in the A1TU!ri­
can Socialist, the following argument in favor of that 8tyle 
of economizing expenses. The one fatal defect in the plan 
would appear to be the impossibility of getting ordinary 
men and women to live together peaeeably under �uch rela­
tions for any length of time. However, the experiment 
may be well worth trying to those who care to make it. Mr. 
Ellis says : 

" The very large saving that may be made in supplying 
people with homes and a livelihood by means of co-opera­
tion is not well understood. It can be made to reduce the 
cost of a home and the expenses of living fully one half. To 
illustrate how this may be done, suppose we have three hun­
dred people to provide with a home. If we divide them 
into families of five persons each, we shall have sixty fami­
lies, and each of them will require a dwelling, a set of furni­
ture, and a housekeeper. If we keep them in one large 
family, they will require only one large dwelling instead of 
sixty small ones. This large house will cost twenty thou­
sand dollars. Sixty small ones of similar quality would cost 
one thousand dollars each, or sixty thousand in all. The 
small families would require sixty cooking stoves with fur­
niture at a cost of twenty-five dollars each-fifteen hundred 
dollars in all ; while the large family would do their cooking 
with two large ranges and a brick oven that cost only five 
hundred dollars. The furniture in earh of the sixty small 
parlors would cost at least one hundred dollars-six thou­
sand dollars for them all. The large family would need 
only three parlors, which could be suitably furnished for 
one thousand dollars. A sewing machine for each small 
family at thirty dollars each would cost eighteen hundred 
dollars. Six such machines would do all the work for the 
large family-, and would cost only one hundred and eighty 
dollars. To furnish each of the small dwellings with a 
piano, if they should indulge in such a luxury, would cost, 
at three hundred dollars each, eighteen thousand dollars ; 
while a piano, an organ, and the instruments for a band 
would supply the large family with all the music they would 
desire at a cost not exceeding eighteen hundred dollars. To 
supply each of the small families with a single weekly news­
paper, at two dollars each, would cost one hundred and 
twenty dollars. This sum would place in the reading.room 
of the large family, five daily papers, twenty weeklies, and 
ten monthly magazines. The money required to supply the 
small families with the fixtures with which to do their fam­
ily washing would furnish the large family with a well-ap­
pointed steam laundry, in which their work of this kind 
could be done with one fourth the labor required to do it by 
hand. The time of the sixty housekeepers for the small 
families would be worth, including board, $4 per week­
$208 a year for each family, or $12,480 for them all ; while 
in the large family, with their superior facil ities for doing 
their housework, thirty women would be able to do it much 
better and easier than sixty could do that of the small fam­
ilies, and we should save $6,240 a year in the expense of do­
ing our housekeeping, and have it much better done. The 
large family, by buying their supplies at wholesale in quan­
tities, would save at least fifteen per cent of their cost when 
bought at retail by the small families. 

" These examples are sufficient to convince any practical, 
thinking person that the saving which may be made by liv­
ing in well organized co-operative homes is so large that none 
but the rich can afford to live in any other in times like these ; 
that the amount which may be saved by introducing this 
style of living is so large that it would soon make the poor 
rich-so large that those who did not adopt it could not com­
pete successfully in any business with those who did, be­
cause their expenses would be so much larger. The time 
has arrived when this method of living must be adopted to 
relieve the working class from their present distress. " 

Mr. Ellis says that a co-operative home has been organized 
at Ionia on this plan ; but he gives no particulars with re­
gard to its inner life and organization. If it comprises a 
congress of distinct monogamic families in one household, 
and is harmonious and flourishing, the experiment is a valu­
able one. .. . . , . 

Keep Yonr (lement in the Dark. 

Dr. Heintzel thinks that the influence of light upon 
c�ment has not hitherto been sufficiently considered. He 
instituted some experiments upon a quantity of cement, 
which he divided into three parcels, exposing parcel A to 
the air and full light ; B to the air and diffused light ; and 
secluding C in darkness from the air. 

After six months he found that A made a weak mortar 
by absorbing 38 per cent of its weight in water, and it had 
become crumbly ; B, with 33 1-3 per cent of water, made a 
mortar which was too adhesive to the trowel, and it yielded 
up none of it3 water ; C, with 33 1-3 per cent of water, made 
an excellent mortar, easily stirred and flowing, and it relin­
quished some of its water. After setting for twenty-eight 
days the relative strength was : A, 3 ;  B, 37 ·9 ; C, 44·6. 

... f e  • ., 
Remedy f"or Trichina. 

Dr_ Rohde relates, in the Berliner Klin. Woch. ,  a case of 
trichinosis in which severe bleeding of the no�e occurred, 
and in which he prescribed extract of secale cornutum as a 
styptic. The hemorrhage was immediately arrested, and 
with this rapid improvement of the general symptoms also 
occurred. This result led him to prescribe ergot in other 
cases of the disease ; and in all instances distinct improve-
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ment followed. He believes, therefore, that we have, per­
haps, in ergotin, a means of treatment which, without hav­
ing any marked effect on the human economy, may prove 
fatal to trichina and their offspring. 

.. � . , . 
NEW ELECTRICAL DIAPASON. 

[Oontin ued from first pace. ) 
the spring connecting pieces that project from the back of 
the vibratory tongues. 

The holes in the spring connecting pieces are made larger 
than the needle, and pieces of thin leather are attached to 
the connecting pieces to form a yielding bearing for the 
needle. To the outer end of the needle is secured a small 
concave mirror, in front of which a small plano ·convex lens 
is supported by a jointed arm projecting from the main 
frame of the instrument_ 
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A beam of parailel rays being thrown on the concave mir­
ror from a lantern or porte lumwre, and the vibratory tongues 
being set in operation, a figure will appear upon the screen 
on which the instrument is focused, which will be the re­
sultant of the two rectangular vibratory motions. This fig­
ure depends on the persistence of visual sensations on the 
retina, for it is really due to the rapid movement of the light 
spot which is seen when the tongues are at rest. The figure 
may be varied by moving the slide so that any possible com­
bination of tones within the compass of one and one half 
octave may be produced. It is interesting to observe the 
change of figure resulting from the slightest alteration in 
the adjustment of the slides, or from the change of phase 
resulting from an alteration in the adjustment of the con­
tact screws. The tones that accompany the figures are full 
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and deep, especially if the instrument be mounted on a 
sounding board. The effect known to musicians by the 
name of " beat" can be produced by this instrument, so 
that they may not only be heard with distinctness, but may 
also be seen. 

If only oue tongue vibrates a straight line will appear on 
the screen, which will be inclined at an angle of 45° from 
the horizontal. The line produced by one of the tongues 
forms a right angle with the line produced by the other, and 
when both tongues vibrate simultaneously the two motions 
combine, and the reflected pencil describes a more or less 
complex curve, the form of which depends on the number 
of vibrations of the two tuning forks in a given time. 

Fig. 3 shows tbe luminous image on the screen when the 
tongues vibrate in unison, and the fractions below each flg-
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pensed with. The figures, when viewed directly in a 
plain mirror of one inch diameter, appear as wires of bur­
nished gold interwoven in a most complicated and beautiful 
manner. 

• . 1  . •  
LA1IPBLACK. 

One of the largest establishments for the manufacture of 
lampblack is at Petrolia, Pa. The method of production is 
remarkable. The flames of several thousands of gas jets are 
made to impinge against sheets of slate, on which the smoke 
or fine carbon is deposited, just as a piece of glass is smoked 
when held over a candle flame. When a sufficient deposit 
of the smoke has formed on the slates, it is scraped off, 
packed, and sent to market. 

The gas which supplies this lampblack comes from the 
ground near the works. Besides its oil wells, Petrolia is 
celebrated for its wonderful gas wells, which furnish inex­
haustible supplies of fuel for steam engines, heating, cook­
ing, etc. 

From Petrolia to Pittsburg there is an oil pipe line by 
which oil is driven to market by force pumps, operated by 
steam power ; the boilers being heated by gas supplied by 
one of the gas wells. We almost wonder that the Petrolia 
people do not introduce the use of gas engines and thus dis­
pense with the use of steam boilers. 

... � . . . 
Improvement in RUle Shooting. 

The scores made at Creedmoor, Saturday, September 21, 
in the long-range match for the Wimbledon Cup, seem to 
show that the limit of skill in shooting and rifle making is 
not yet reached. Before many years, an unbroken score of 
thirty bull's eyes at 1 ,000 yards will have to be credited to 
some American rifleman. 

The Wimbledon Cup was won in England by Major Fulton 
with a score of 133 out of 150, and subsequently carried off 
at Creedmoor, by Allen and Dudley Selph, with scores of 
139 and 137. This year Frank Hyde has it with a wonder­
ful score-l43 out of 150 at 1 ,000 yards ; while Sumner and 
Gray, with scores of 142 and 141 respectively, repeat Mill­
ner's famous exploit of 15 con�ecutive bull's eyes . at the 
long range, and ten riflemen run over Fulton's English 
score. When it comes to team shooting. fours from Massa­
chusetts and New York make a total score of 1 ,681, which 
is 52 points ahead of the best score made by the British 
eight in the International match. 

. .  , .. 
Diamonds In China. 

Mr. Fauvel, of Chefoo, communicates in the North Ohina 
Herald some interesting facts concerning his researches into 
the mineral wealth of the district of Shantung and the curi­
ous means of collecting small diamonds by the natives. 

" These diamonds, " he says, " varying in size from a 
millet seed to a pin's head, are procured from the glaziers, 
who buy them at the large fairs held every year at Chi.i­
chow, Laichow-fu, and Hwang-hsien. They are not to be 
found in shops, and are packed in quills. The manner of 
finding these stones is very curious. Men with thick straw 
shoes on go walking about in the diamantiferous sands of the 
valleys and streams of the diamond mountains, Chinkang­
ling, some fifteen miles south-east of Yichow-fu. The dia­
monds, which are ragged and pointed, penetrate the straw 
and remain there. The shoes are then collected in great 
numbers and burnt, the diamonds being searched fOl' in the 
ashes. As is the case with amethysts and rock crystal in 
the Lao Shan, the priests of the temples in the Chinkang-ling 
are the principal dealers. " 

Mr. Fauvel further mentions that a diamond as large as a 
pea had been brought to Chefoo, and sold to a mandarin 
there. 

4 f • • • 
The Grand Canal of" China. 
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FOR six or eight hundred years the Grand Canal, crossing 
the great plain of Northern China, from Pekin, in the north, 
to Hangchow, in the south, has been the chief line of com­
munication and commerce between the capital and the 
southern portions of the Chinese Empire. The canal proper 
is more than six hundred miles long, and, with its branches, 
is said to supply two thousand miles of water-way and the 
means for irrigating and reclaiming many thousand square 
miles of thickly peopled country. During recent years, 
however, the vast sums appropriated for the management 
and repair of the Grand Canal have been so largely ab­
sorbed by dishonest officials that the canal has become prac­
tically unfit for commerce in many parts ; while the eati-I mated cost of putting it in good condition is  so hopelessly 
beyond the capacity of an empire impoverished by war, 
famine, and official rapacity, that the Imperial Government 
are seriously considering the propriety of abandoning the 
canal entirely. For the first time since the canal was built 
the food supplies from the south for the support of the Ure indicate the difference of phase between them. The . 1 ( 
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along the vertical and horizontal edges expr('� the ratio of 
the combined vibrations. The variety of figures that may Puneh says that a Yankee baby will crawl out of 
be proauced by this instrument is endless. his cradle, take a survey of it, invent. a� improve; 

When sunlio-ht is employed to project the figures the mir- ment, and apply for a patent before he IS SIX month" 
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• I d ror may be plain and very small, and the lens may be dis- I 01 . 
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HASTIE'S WATER ENGINE. adjusted by the eye bolts, F, Fig. 2. The rams, G, are of I HeaCiog by Hot Water. 

In obtaining motive power from the pressure of water, the usual construction, fitted with neck leathers, and acting The peculiarity of Mr. Hearn's system, of Liverpool, ie 
either from gravitation or by means of the accumulator, it direct on the crank pin, H ;  this pin is formed on a sliding the small size of the heating tubes, which consist of lengths 
has hitherto been impossible to employ it with economy on frame, I, Figs. 1 and 2, which frame effects the necessary of the best Staffordshire wrought iron piping-1-h inch ex· 
account of its non-elastic nature, which prevents its being adjustment of the stroke ; it is formed in two pieces, an ternal diameter, Ys inch bore-connected by means of 
used expansively, like steam or air, the result being that outer and an inner, bolted together at the ends, and between sockets having right and left hand threads. The sharp con­
all hydraulic engines use as much water when running idle these is a space in which the double cam, K, works ; the ical end of one pipe is brought in contact with the flattened 
as when working at their full power ; in addition, as the outer plate has a small steel roller, L, working on outer half end of another by simply turning the socket, which, run­
pressure in town mains varies a good deal during working of the cam, and the inner plate a similar roller, M, working ning on both threads at the same time, forces the one into 
hours, any margin which the maker must allow in construct- on inner half of the cam, Figs. 4 and 5. The disk, N, is the other, thus making a perfectly solid metallic joint, 
ing the engine, to insure its being sufficient for its work at keyed on the hollow shaft, 0, and the cam, K, on the barrel stronger even than the pipe itself. A certain proportion, 
the minimum pressure, is a direct loss, as water will be shaft, P, which is reduced to pallS through the center of varying according to the temperature required, of the total 
wasted over and above the effect produced all the time the shaft, 0. This latter shaft, 0, has two snugs formed on it, quantity of piping used, is arranged in the form of a coil, 
machme is at work, to the amount of this margin, with the to which chains, P, Fig. 6, are attached ; the barrel shaft, P, and placed in an iron or brick furnace constructed for the 
result that where the work is also variable, a loss of water has the spring case, S, keyed on it, which contains the two purpose. This circle of piping varies in size according to 

\:)\;. 1 .  FIG . 2 

HASTm's WATER ENGINE. 

to the extent of from 60 to 70 per cent often takes place. springs, T. The action of this part of the arrangement is as 
This difficulty is overcome by a novel arrangement invented follows : When the engine is at rest the springs have just as 
by Mr. John Hastie, of the firm of John Hastie & Co. , much pressure on them as holds the roller against the inner 
Kilblain Engine Works, Greenock, who has constructed an part of the curve of the cam ; this pressure is also sufficient 
engine with simple automatic appliances, so that the amount to prevent any change in position of the crank pin, should 
of water used is in direct proportion to the amount of work the engine be running without weight. In the event of a 
done. If the engine is running idle, water is only used suf- weight being lifted, the springs become compressed in pro­
ficent to overcome its friction, and when more work is portion to the amount of this weight ; the compression of 
thrown on, extra water is used corresponding with that the springs alters the relative position of the shafts, ° and 
work. This is accomplished by making the stroke of piston P, which cause the rollers, E, to move along the curve of 
of variable length, and the mechanism to accomplish this is the cam, at the same time 
so arranged that the engine itself makes the necessary ad- shifting the position of 
justrnent of stroke for the power required, without assistance FKol. s .  the sliding frame, I ,  and 
from and independently of, any attendant. thus giving an increased 

Half a dozen engines on this principle can be seen practi- stroke in proportion to the 
cally at work in Greenock, and tested as to the sensitiveness weight being lifted. On 
of the automatic arrangement, and Messrs. Hastie have the weight being removed 
several more in course of construction. These engines are the tension of the springs 
adapted for working hoists and for driving all kinds of ma- causes the roller, M, work-
chinery. ing on the cam, to bring the frame and crank pin back to 

The accompanying drawings give details of tI hydraulic the inner position. Through this automatic variation of the 
hoist constructed on this principle, and the working of stroke the water used is always in proportion to the work 
which will be understood from the following de3cription : done. Mr. W. R. Kinipple, M. Inst. C. E. ,  chief engineer 
A, Fig. 1,  is the inlet pipe or passage which communicates to the Greenock Harbor Trustees, recently made a series of 
with the smaller end of cock, B, Fig. 2 ;  this cock, wrought experiments with one of these engines made for the 
by the handle, C, c�ntrols the workin� of the hoist, being 

I 
Greenock Infirmary, �nd attached to a hoist, the readings 

so constructed that It acts as a reversmg valve when the being made from a SIemens meter. The height of lift was 
lever is at the extreme positions, and in the center position 22 feet, and the pressure of water 100 Ibs per square inch. 
as a brake ; in the latter position both parts of the working The result was as follows : 
cylinders being opened in communication with the exhaust, Weight lifted 22 ft. high. Average water used each lift. 

cwts. qr8. lbs. 

Fla. 3. FIG. 4-. 3 
5 
6 
7 
8 
9 

10 

3 7 .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 Gallons. 
2 17 . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
2 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
2 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
2 17 . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
2 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
2 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

In this particular hoist the lifting of the empty chain 
took about 7 gallons. In the case of hoists wrought by 
high pressure, in connection with an accumulator, the spring 
shown in the drawing can be dispensed with and two water 
rams employed instead ; in this latter arrangement the rams 
referred to are connected with a supply pipe through the 
center of the shaft, P, which is made hollow for this pur­
pose. A similar action is obtained by the chain, R, being 
wound on cams instead of round the shaft, as in the case of 
the springs. When engines are employed for driving power 

the work to be done, from the small coil which may be 
placed in an ordinary office grate for the purpose of heating 
workshops or other offices adjoining or overhead, to the 
large apparatus, five feet long or more, which may be nec­
essary to heat the various floors in a large mansion or ex­
tensive warehouse. The coil having been placed in the fur· 
nace in such a manner that the pipes themselves constitute 
the grate bars-and this, says the Textile Manufacturer, is the 
main improvement which has been made by Mr. Hearn-and 
connected with the pipes in the building, the endless circuit 
of pipes now formed is filled with water and tested with a 
hydraulic pump to a pressure of 3,000 Ibs. to the square 
inch. Upon the application of heat the process speedily 
comes into operation. The water at the bottom, catching 
the heat, ascends by virtue of a well known law to the top 
of the circulation ; the cold portions at the same time com­
ing down to supply the place of what has ascended. In 
time the whole of the water from the top down to the bot­
tom is heated, and the process is then in full operation, after 
which it is only necessary to keep up a fire sufficient to 
maintain the heat required. 

As the expansion of the water increases with the increased 
temperature, special provision is made for it by fixing at 
the highest part of the apparatus, and near to the fill pipe, 
an expansion tube about three inches in diameter, which is 
hermetically sealed. With the exception of the necessary 

FIG . o .  

U ,  Fig. 1 ,  the pipe o f  which i s  constructed with a bend to 
contain at least as much water as will fill the three cvlinders. 
This makes a most efficient brake. A maximum

' 
velocity 

for lowering can be fixed, and no water requires to be drawn 
from the main for this purpose. Two passages of commu­
nication are formed in the framing between the cock, B, and 
each of the cylinders, D, the termination of these passages 
being shown at E, in Fig. 1. The oscillation of the bottoms 
of the cylinders is utilized to act instead of valves in distrib­
uting the water. The cylinders are held in position and 

apart from a hoist, they act as their own governor, as the supply of fuel to the furnace, the only other attention re­
variation of the stroke causes a variation of the opening of quired is to see that the apparatus is supplied with about 
ports, a_ in this way a steady speed of engine is obtained, two pints of water once a year or so. Any kind of fuel can 
whether running idle or at its full load, and a saving of be burned, but coke or non-bituminous coal is used in pref­
water is also effected by the prevention of " racing " when erence ; and by means of control in connection with the 
the work is thrown off. We take our illustration from the . furnace door and damper in the fiue the heat can be regu­
Engineer, lated with great nicety. So much for a single circuit, or, as 
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it is technically termed, a " circulation. " For manufactur· 1 monds, in  all respects similar to those nature has dissemi- ! up. This system will operate in free air. This is the 
ing purposes, and for heating large warehouses, it is usual I nated in India and Brazil . " The complement of this dis- : principle involved. 
to have several independent circuits of piping or circula· covery will do great honor to modern chemistry. The MM. A cylindrical or prismatic pencil of carbon, C (Fig. 1), is 
tions, either laid side by side, a few inches apart, where high i Gannal call attention to the fact that there is no analogy traversed between i and } by an electric current (continuous 
temperatures are required for drying purposes, or, as when I whatever between the products obtained by their father and or alternate) sufficiently intense to render it incandescent in 
used for warming large buildings, different circulations are I the pretended diamonds of M. Cagniard, of Latour, the lat- this portion. The current enters or passes out through the 
laid to different rooms or floors, the circuits, however, all  reo  tel' being nothing more than sil icates. contact, l, it passes out or enters through the contact, B. The 
turning to the same furnace. Experience has shown that it I .. , • I eo contact, l (which is elastic), presses agamst the carbon later-
is not advisable to have a much greater length of piping in I REYNIER'S NEW ELECTRIC LAltP. ally ;  the contact, B, touches it at the extremity. Under 
one circulation than 500 feet ; but although several apart· I The chief difficulty to be overcome in an electric lamp is , these conditions, the carbon wears away at its extremity 
ments may be warmed in this circuit. it must not be inferred I a means of supplying the wasting away of the luminous I faster than at any other point, and tends to shorten. Con­
that they must necessarily be heated, whether desired or not ; I conductors-a wasting which takes place very rapidly, even sequently if the carbon, C, is urged forward continuously in 
in fact, it is easy, by the mere turning of a cock handle, to : when inclosed, in conscquence of the volatilization and dis- the direction of the arrow, it will advance gradually, in pro­
cut off any one or all of the rooms. Each circuit. as already integration of the carbon pencils, and which is greatly ac· portion as it wastes away, sliding through the lateral con· 
mentioned , is hermetically sealed, and as the steam which celerated in free air, through the quick combustion of the tact, l, in such a way as to continually touch the terminal 
fills the expansion pipe increases in pressure, the temperature incandescent carbon. contact, B. The heat developed by the passage of t.he cur· 
of the pipe rises proportionately above that of boiling water, rent through the pencil is greatly increased by the combus-
so that while the water is just bcginning to boil , the tern· Fig. 1. tion of the carbon. 
perature of the pipe is 2120 Fah. ; if by vigorous firing the In practice, the fixed contact is replaced by a revolving 
pressure reaches . say, 185 Ibs. to the square inch, the tem· contaet, B (Fig. 2), which carries off the ashes of the car· 
perature exceeds 380' Fah. , and higher for greater pressures bon. The rotation of the terminal contact is made to de· 
By regulating the fire, therefore, the degree of heat i� easily pend on the progressive movement of the carbon ; so that the 
under command, and the high temperatures which may latter acts as a check on the motive mechanism of the lamp. 
thus be obtained will be understood when it is explained The principle of this new system of lamps having been 
that the system has found extended use for heating bakers' . established, it became an easy matter, of course, to devise a 
ovens, and , although not so widely, for core drying stoves simple apparatus to put it into execution. 
in foundries, for which purpose we can commend it to the A mere inspection of the model (Fig. 3), which was ex-
notiee of our engineering readers, leaving them to recognize hibited by the inventor, M. Emile Reynier, before the 
the advantages it possesses over the sooty, ill l ighted dun· Societe de Physique, will serve to show how it operates. 
geons they now employ, and of which we have painful ree· The progression of the carbon, C (Fig. 3), and the rotation 
ollect.ion from the days of our apprenticeship. of the terminal contact, B, are obtained by the descent of 

We may say that quite recently we inspected an apparatus the heavy rod, P. To wind up the lamp it is only necessary 
supplied by Mr. Hearn at work under very trying conditions to raise this column. The carbon pencil is put in place 
in the albumen works of Mr. W. H. King, St. Andrew I witbout any adjustment. 
street, BrownLow hill, Liverpool. Albumen, so largely used i C The luminous point remains fixed in one place, a very 
by calico printers, it should be explained, is obtained from important matter, and especially so in optical experiments. 
the colorless liquid called serum, which is collected by al· e This apparatus gives a clear wbite l igbt with four Bunsen 
lowing clotted blood to drain upon perforated trays. Serum elements. With more powerful electric sources, several 
consists of water holding in soluti,on about nine to twelve lamps may be illuminated by this system, and thus a sub· 
per cent of albumen, and to o· tain the latter the water must di vision of the electric light may be obtained. With a' bat· 
be removed by evaporation. Now, albumen coagulates at tery of 36 elements the inventor has operated four lamps, in 
about 1500 Fah. , and if the evaporation be carried on at this tension, on a single circuit ; the�e he extinguished and reo 
temperature, the coagulated product being insoluble is use· lighted at pleasure, several times ; each of the four lamps he 
less for the printer, while on the other hand, if the concen· extinguished and relighted separately, the other three con· 
tration be performed at a temperature much below 1200 Fah. ,  Fig. 2. Fig. 3. tinuing to shine. Light bas been obtained in one of these 
the albumen tends to decompose, evolving odors more pun · lamps by the current from a small laboratory Gramme mao 
gent than pleasant, and the inspector of nuisances makes it In the various systems of electric lamps hitherto proposed, chine. Finally, a bcautiful light has been obtained with a 
his business to visit the estahlishment. the renewal of the carbons takes place as follows : The in· Plante battery of 3 elements (secondary). These experiments 

Tbe great nicety of the operation will now be easily un. candescent pencil, fixed in its support, remains in place may be considered as a step toward thc application of the 
derstood. The serum is placed to a depth of about half an until broken by being worn out, then the light is extin- electric light to domestic uses. 
inch in shallow trays disposed on shelves in the heated guished ; the electric current now passes suddenly from this Fig. 4 shows a newer mechanical arrangement of one of 
chambers, and twenty-four hours suffice to obtain the albu- carbon to another, which wears out and breaks in its turn, these lamps, which has not been hitherto published. In 
men as a thin scale on the bottom of the tins. Mr. King, and so on. This method presents many inconveniences ; this device the rotation of the revolving contact is obtained 
having had the apparatus for some time, is perfectly satisfieu there is an interruption of the current with an extinction of by the pressure of the carbon on the circumference of the 
with its performances. As arranged at his place it consists , the light at every break of the carbon ; the luminous inten- disk. By this means the end of tbe incandescent pencil 
of four circulations, placed in two chambers ; the furnace sity varies continually with the gradual thinning of the car· never leaves the revolving contact, thus avoiding any cause 
is a trifling affair, and but littlc longer than our desk. for inequality in the light. The check. which is indispensa· 

En passant, as of interest to calico printers, we may say l<'i'!. 4. ble, is obtained as follows : 
that Mr. King is placing albumen in the market in a new The wheel, B, is borne at the extremity of a lever which 
form, namely , in solution ,  and of a very convenient degree articulates at O. The pressure exercised by the carbon on 
of concentration-about four pounds to the gallon, or say the wheel, B, causes the shoe, S, to rub on the feUy of a 
200 to 220 Twaddel, and bleached to any degree required. smooth wheel, A, which is turned by the descent of the 
The advantages of this are that it saves the printer the risk heavy rod, P, through the medium of its rack and pinion, a. 
of finding solid impurities when he dissolves, and the pro- According as the point of the luminous conductor presses 
ducer less time for concentration, as it is not evaporated to more or less on the wheel, B, the check prevents to a greater 
dryness, but stopped off at the proper point, and also less or less degree the descent of the column, P, the advance of 
risk of coagUlation. which is imperceptible . 

.. , . . ... 
Artificial Diamonds. 

The sons of the late Dr. Gannal, in looking over the docu. 
ments left by their father, came across tbe draught of a paper 
which he had presented to the French Academy of Sciences 
in 1828, on the subject of the artificial production of the 
diamond. This paper was referred to MM. Vauquelin and 
Chevreul, and nothing further was ever heard of it. The 
MM. Gannal now send the document to the Academy. be. 
lieving it to be their duty to bring to light the now forgotten 
researches of their father. 

It seems that in making some experiments with carburet 
of sulphur, the idea occurred to Dr. Gannal that tbe carbon 
might be separated from it in crystalline form. He, there . 
fore, took a certain quantity of the carburet, poured a little 
water on the top of it, and then carefully introduced some 
stick phosphorus. The latter immediately dissolved, with 
the formation of three separate layers, phosphorus at the 
bottom, carburet of sulphur in the middle, and water at the 
top. After a time he noticed that a sort of film was formed 
between the two latter layers, and that when exposed to sun· 
light it was iridescent. After tbe experiment had been in 
progress three months, a sudden fall in the temperature froze 
the water, split the glass, and the contents were tbus lost. 
He again began his experiments, but as each one rcquired 
six months to carry out, and as the numerous accidents to 
which they were liable continually interfered with their suc· 
cess, he finally abandoned his efforts. However, in the 
course of his experiments he had been able to procure some 
minute crystals, which he submitted to an eminent jeweler, 
who tested them by the microscope and other means, and 
decided that they had the true fire, water and hardness of 
the diamond ; moreover, on being subjected to the hlowpipe, 
they left no ash. He concludes his memoir as follows : " I  
believe that I can now announce tbat the greatest step is 
made toward the solution of the problem of making diu. 

=j 

• • • • • 
New Mechanical Inventions. 

Mr. Lyman B. Howland, of Lakeville, Mass. , has patented 
an improved Picking Motion for Looms, which consi�ts in a 
peculiar arrangement of cams, levers, springs, and yielding 
connecting rods, whereby the shuttle is driven at a uniform 
speed, irrespective of the speed of the loom. 

Mr. Joseph Taylor, of New Orleans, La. , bas patented an 
improved Machine for Sandpapering or Polishing the sur· 
face of blind slats or other articles. The inventor employs 
a polishing wheel or drum rotated by competent power, and 
having its inner surface lined with sand 01' emery paper or 
other polishing substance. The articles to be polished are 
placed against a guide or rest next to tbe polishing surfacc, 
and moved back and forth by hand to polish tbem. An ex­
haust blower is connected with the polishing wbcel to draw 
away the dust and particlell removed by the wheel from the 
surface under operation. 

Mr. Francis J. Ribble, of Campbellsport, Wis. , has pat· 
ented an improved Ratchet Wheel and Pawl Mechan­
ism for rotating shafts by treadle power. This consists 
in a ratchet wheel and pawl carrier upon the driv· 
ing sbaft, operated by connections from a treadle to 
cause the pawl to turn the ratcbet wheel and driving shaft, 
and then return the pawl to the starting point. A cord is 
unwound from a spool to move the pawl and ratchet 
wheel by winding the cord upon a wheel propelled by 
the treadle, and th� .ratchet is returned by the reaction of a 
spring acting thro'ugh a cord on a second spool to return 

bon pencil ; the conductor furnishes its maximum of light the parts to their normal position. 
only at the moment when it is about to break ; and, finally, I An improvement in Steam Gauges has been patented by 
the devices proposed can scarcely operate wcll e�pt when Mr. Charles R. Vaillant, of Mobile, Ala. This relates to 
inclosed. In the new system, described in this al'licle, the I certain improvements the object of which is to enable the 
renewal of the carbon is progressive. The pencil, incandes· ! pressure of steam in a boiler to be indicated so as to be see 11 
cent at one part of its length, proceeds almost continuously, i simultaneously by two or more persons located at different 
until every portion tha.t ca.JI. hI) qti1i:l:ed iii completely ulied points. 
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Exhibition 01" the DIanach u se"s Charitable DIechanlc twenty-four, working efficiently and noiselessly, the admira- I and in fact every part of the boat, is different from those in 

"-s80elatlon, Boston, DIa ss. t' f ' d 11 . .  IOn 0 engmeers �n a . VISitOrs: The engine and pumps use. Captain Tucker is experimenti ng on some new prin. 
It is four years since the Massachusetts Charitable Me are elaborately fimshed In the highest style of mechanical ciples which he thinks may be better than those in use. He 

chanic Association held their last industrial exhibition. The art. T?e :ngine, �oilers, and elevator were constructed by I will also put a steam boiler in this boat, for the purpose of 
former triennial expositions were held at Faneuil Hall, Bos· the WInther Maehme Company, of Boston, Mass. , and have forcing air underneath, which will be the power useo III 
ton, but for tboe present exhibit, now open, special buildings heen under the charge of Chief Engineer M. G. Wood. The calms. 
have heen erected that cover an area of two and a half acres, same company have recently erected some fine machinery in 4 , • , .. 

i ll close proximity to the depot of the Boston and Provi- the Orient Building, Wall street, New York. Remarkable Earth Convulsions. 

dence Railroad. The main building is constructed of wood, 4 , . ,  • A correspondent of the San Francisco Chronicle, writing 
but the art building is of corrugated iron. Electric Lighting. from Apia, Samoan Islands, under date of July 17, says that 

The exhibition as a whole is one of interest. The most The advancement made of late in lighting by electricity is the most extraordinary convulsions of nature are taking 
prominent feature is  the department of fine arts, where so full of promise, of such general interest and importance place throughout the island groups of Southern Polynesia, 
there is a good exhibition of oil and water color paintings, to the public, that we gh'e, in order to call attention to some and never in the history of those regions have these convul­
crayons, engravings, ceramics, statuary, architectural draw- of its advantages, which are not generally understood , a sions been so frequent as during the prescnt year. There 
ings, chromos, etc. ;  in the disposition of these good judg. brief extract from a report from M. Delahaye to the Indus· can be no doubt that raging fires of great vastness are now 
ment has been shown. In the machinery department, though trial Society at Rouen, referring to the lighting by elec- constantly active in the bowels of the earth all through these 
somewhat limited, there are some machines and mechanical tricity at the works of M. Manchon, an extensive cloth tropical latitudes. for daily new islands have been formed or 
contrivances in operation that for beauty of design and prac- manufacturer. old ones blot ted out of sight, absorbed into the unknown by 
tical utility attract more than ordinary attention. Among " On entering M. Manchon's factory one is favorably im- tremendous earthquakes. Scarcely a vessel arrives at Apia 
these are the boilers and elevators by the Whittier Machine pressed by a striking sense of intense brightness, excited that does not bring the news of some such gigantic action of 
Company ; a horizontal engine that drives the machinery in more �y the nearly entire s�ppressio.n of shadows than by I nature. 
the main building, by C. H. Brown & Co., of Fitchburg, the brlgbtness even of the light whICh pervades the shed. Captain Hassenberg, master of the brigantine Matntu, 
Mass. ; looms by L. J. Knowles & Brother, Worcester, I The workmen are very well pleased with the light obtained. lately arrived at San Francisco from the ElIis group, and reo 
Mass. ; and cotton spinning machinery by Davis & Furber, Th: foremen, who, no dou�t, are best able to form a com- ported that the earth had been acting in a very strange and 
North Andover, Mass. pa�lson between the two lights, since they never quit the mysterious manner. The sea encircling the group was con· 

The boilers referred to are two in number, and furnish build}ng, do not hesitate to declare that the electric light is stantly agitated, and vast quantities of pumice stone were 
steam for the building. They are 54 inches in diameter, 16 much �uperior to, the gas light, and that the women, like being thrown to the 8urface. At the Island of Vaitupu it 
feet long. Eaeh boiler has 42 tubes, 4 ins. diameter and 15 themselves, are much less fatigued after the long hours by lay two feet thick upon the reef. When first upheaved it 
feet long. The shell is 5-10 inch thick, heads 7-16  inch reason of the absence of the heat radiated from the gas-re- was hot, and occ'lSionally mixed with lava. This phenome­
thick. They are made of homogeneous steel plate from the flectors which were immediately over their heads. M. Man- non was believed to be tbe advance guard of a mighty erup· 
Cleveland Rolling Mill Co. , Cleveland, Ohio. These boil- chon has also pointed out to me a considerable advantage in tion, and the natives were looking for such an occurrence 
ers are set with the Jarvis Furnace setting, and attract much the new light, due to the well-known property of the electric daily. The group is of volcanic origin. 
attention, on account of the remarkable economy of fuel at- light of not altering even the most delicate shades of color ; I Reports of a remarkable convulsion of nature came from 
tained. After careful examination for three hours we Cound the errors formerl� fallen �nto by the workmen in renewing Tanna Island, and were vouched for by Captain Kilgour, 
that steam at 6C1.Jbs. pressure was maintained with fuel broken threads, or III refilling the shuttles, being thus pre- master oC the schooner Stanley. The phenomenon occurred 
80 per cent. of which was screenings and 20 per cent. of soft vented ; the quality of the product is, in consequence, sensi- on the 10th of January last. At that date a very severe 
coal. At another stage of firing, pomace and Acreenings bly improv�d. " . shock of earthquake was experienced, and immediately af· 
were used. There was no artificial draught, beyond Comparative estimates of the cost for lighting on various I terward a body of land, estimated at 40 acres, situated at the 
the ordinary smokestack, Which in this. case is 55 feet high, systems m�ght. be given, from which the great advantage of north entrance of the harbor, slid into the sea, and was ab­
and yet a bright, intensely hot fire was the result. The pe- the electriC light over all other systems of lighting for sorbed out of sight, as if it were a pebble. 
culiar construction of the Jarvis Patent Gas-Consuming equal powers would be shown .  A New Zealand captain who reached Apia a few days be· 
Fu rnace has already been fully described in this journal, Should electric lighting eventually supersede all other fore, brought the intelligence that a disastrous volcano erup-
and to tbis description we refer all who are interested. methods, as now seems very probable, it will , of course, tion occurred at Blanche Bay, New Britain, in the early part 

The horizontal engine driving the machinery is one of the seriously interfere with the consumption of coal and prob- of last February. An old crater that had been inactive dur­
finest ever made by the manufacturers. and is admirable in ably cause considerable reduction in its price, and will, hap- ing many years broke out with awful and alarming fury, de· 
workmanship, efficiency, and high fin ish. It is rated at pily, relieve the public from the too common oppressive mo· stroying two villages, the natives of which fortunately es-
80 horse power. Cylinder is 16 inches diameter, stroke 42 nopolies of gas companies. caped with. their lives. The eruption was preceded by fre· 
inches. Band driving pulley is 12 feet diameter, with a face - I • , • quent shocks of earthlJ.uake, which alarmed the inhabitants, 
of 25 inches. The engine has Brown's variable cut.off, and BAUER'S STEEL RESTORING AND REFINING COlln'OUliD. and taking a warning therefrom they fled just in time to 
makes 60 revolutions per minute. Every one who has used steel tools sufficiently to become save themselves. The shocks were very severe in New Brit· 

The elevators, by the Whittier Machine Co. , of Boston, experienced as to their cutting capacity has discovered the ain, but were not felt on the Duke of York Island, only 20 
Mass. , are three in number, consisting of one steam and one miles distant. After the eruption it was discovered that 
hydraulic passenger elevator and one steam freight elevator. great quantities of pumice stone had been thrown up from 
These arc all in constant operation. The steam elevators the sea, the extent being several miles in length and averag-
are technically termed " double screw hoisting machines,"  ing half a mile in breadth. The pumice was spread in a 
and are operated by double upright reversing engines with- crust of from three to five feet in depth. The old crater is 
out links. The double upright hydraulic elevator is capable still active and throwing up immense clouds of thick black 
of lifting 3,000 Ibs. at a time by the large cylinder, and 1,500 smoke, accompanied by red hot stones and ashes. A loud 
Ibs. at a time by the small cylinder. These cylinders are roaring is distinctly audible for a distance of 20 miles from 
made from the best loam castings, and fitted with the neces- the crater. On the 3d of February a terrific shock rent por-
sary piston, crosshead, guides for the crosshead, sheaves, tions of the coast of New Britain, and on the 4th two t idal 
and the inlet and outlet valves for the entrance and dis- waves swept with irresistible power along the shore, carry· 
charge of the water. The sheaves are grooved and bored in ing with them fabulous bodies of earth. The whole face 
a lathe to insure accuracy of form. The piston, crosshead, of nature has been changed by these convulsions. 
and the sheaves, etc. , attached to them, are counter.bal- The British war vessel Sapphire, says the San Franci . .r,' 

anced by iron weights to render the consumption of water Chronicle, toucbed at the island of Tongatabu. one of the 
as small as possible, and to prevent the ropes from leaving Tonga group, in April, and leaving there on the 15th of the 
their places on the sheaves, should the car in i ts  descent month steamed for the island of Vavau, a volcanic island 
meet an obstacle carelessly left in its path. There are two wbich first made its appearance above the water in 1854 and 
hoisting ropes, a shipping rope. and two counter.weight serious deterioration consequent to the least overheating in has been constantly growing ever since, but as imperceptibly 
ropes, all of iron wire. The frame of the car or plat- forging them, or the least defect in the quality of the steel . as a human being grows. The object of the officers of the 
form is of ash, well ironed. Its crosshead is ash lined The use of burnt or inferior steel involves a serious loss of war ship was to note the changes of this growth in the years 
with plate iron, and fitted with Whittier's Patent Equaliz- time and material. past. The captain of the ship John Wesley touched at the 
ing Sheave. The safety apparatus is so arranged that the Mechanics generally can form a fair estimate of the quali- island in 1862, when it had reached a height of about 12 feet 
breakage of either hoisting rope will operate it. Tbe finish ty of steel from the appearance of its fracture, and readily above the level of the sea. A few years later a Dutch cap­
of t.he car is paneled and of good design. The car has an detect the coarse granular appearance aecompanying burned tain estimated its elevation at 30 feet, and now it hal' at· 
electric annunciator and a gas bracket with rubber tubing to steel as well as the fine granular appearance common to in- tained an elevation of 111 feet as correctly measn red by the 
convey the gas to it. The size of the car is about 6 feet ferior steel. Sapphire. Its summit was covered with sulphur, and large 
square. The machine has a register to record the amount of In Figs. 1, 2, and 3 are shown adjoining pieces of stecl jets of steam and smoke issue slowly from the countless 
water used. It has also an automatic stop, indepe"i!dent of from the end of the same bar. Fig. 1 is a piece broken from crevices. Except that no volcano is in sight, the ground is 
the shipping rope, to stop it when the car reaches the upper the new bar. The bar was then burned, and the pieces, Fig. preCisely like that adjaccnt to the great crater of Kilauea,;on 
landing, and specially designed to operate when the shipping 2 and Fig. 3, broken off. Fig. 3 (one of the burned pieces) the Sandwich Islands, from which myriads of jets of steam 
rope may get deranged or broken, and to protect the ma- was then heated and quenched in a compound manufactured are constantly ejected. 
chine and load from the injury which would without it be by the Steel Restorative Worke. of 1 19 Greenwich avenue, On tbe 11th of May, 1877, the waters of Apia harbor rose 
likely to happen. The machine also has the shipping rope New York city. The grain of the latter is, it will be seen, and fell with surprising rapidity. After a l i tt le while we 
arranged to stop it automatically when the car reaches the considerably finer than the original steel. Of this compound had news of earthquakes and tidal waves on the A.merican 
upper or lower landings. Joshua Rose, M. E. , says : " I  have used it on a tool previous- continent on May 10 of the same year. These waves must 

• I. I � d have traveled at a tremendous rate of speed. Since the 11th Iy burne , and cut cast iron at 38 feet per minute, taking a 
The Economy oC Good Workmanship and Material. heavy cut and coarse feed. I have tried it on burned steel of May last the tides of Apia harbor have been remark· 

Five years ago a steam engine, six boilers and some elevat. of which a thin spring was subsequently forged, and the reo ably low. Opposite Matafele the bank, or shoal, has grown 
considerably ; in fact, all round the beach the land seems to 

ing machinery were put into operation at t.he Boston Post suits were equally satisfactory. " have risen. 
Office. The engine, having the Rider cut off and a Norton This compound is also used for annealing purposes, to re- 4 I. I • 
ejector, a cylinder 14 inches in diameter, a stroke of 28 move the liability to warping or cracking, the steel being How to Kill a Tapeworm In an Hour. 

inches, a driving band pulley 8 feet in diameter and 18 heated and then cooled in the compound, and then reheated Dr. Karl Bettelheim, of Vienna. narrates, in the Deutsclies 
inches face, working at low pressure of 25 Ibs. per square and placed in sawdust. Archiv, a heroic methOd and nearly sure cure in the short 
inch, and making 50 revolutions per minute, has not needed _ I • , • space of time of three quarters of an hour to two bours. It 
an�' repairs. Keys and screws have �een adjnsted, but for reo A queer Boat. is this : He inserts a tube in the rnsophagus, to thc stomach , 
p�lrs there �as not b:en an .exp�ndlture o� one dollar. So The. Portland (Me.)  Argus says that Captain R. H. Tucker, and pours down from 200 to 400 grammes of a very coneen -
wlt.h the b.0IIers-48 lD?hes III dlamet:r, With. shells of steel of Wiscasset, has lately launched a curious boat called trated decoction of pomegranate root, having previously 
/r lD�h thick, each havlllg 48 tubes, 3 .lDches dIameter, and 15 " Air Propeller. " It is a diamond shape, 90 feet long and had his patient fast for 24 hours. 1'he worm is stupefied, 
feet III length-beyond careful c1eanlllg, there have been no 1 15 feet wide in center ; has flat bottom, five masts, covered and passed, head and all, to a certainty ; the patient has no 
�pairs. And yet this machinery for five years has been with very odd·shaped Rails. wbich are three·sided, and every I sickness of the stomach , and no naseous swallowing to do; 
III operation, on an average, twenty-one hours out of the alternate one is placed point down instead of up j the rudder, and the drug is cheap. -Med. and Surg. Reporter. 
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A NEW NUT LOCK. 

A novel nut lock is shown in the accompanying engrav· 
ing, Fig. 1 representing the device as applied to the fish 
plateft of railway rails, and Fig. 2 shows the bolt, nut, and 
washer in detail. 

While this improved nut lock is designed more especially 
for the purpose indicated, it may be used wherever a secure 
bolt is required. 

The th·readed portion of the bolt, A, decreases gradually 
and slightly in diameter from the outer end inward toward 
the head. and the nut, B, which is split lengthwise on one 
side, is made conical, and is fitted to a countersunk washer, 
C, or to countersunk holes in the fish plates, as represented 
i& Fig. 1. The nut, when screwed down on the wRSher or 
tish plate, is contracted hy the engagement of the two con 

WHITJrIARSH'S NUT LOCK. 

ical surfaces, and is thus made to bind the bolt so that it 
cannot become loosened accidentally by jarring or con· 
cussion. The conical nut and countersunk waRher may be 
used advantageously in connection with ordinary bolts. 

This improvement was recently patented by Mr . •  lohn W. 
Whitmarsh, of Galesburg, Ill . ,  from whom further informa­
tion may be obtained. 

. , . . . 
SUlPLE TELEPHONES. 

The telephone; although now generally well known, is no 
less interesting than it was at first. There are many 
fonns of this wonderful instrument, some of which are very 
simple, easily constructed, and easily operated, while others 
are more complicated. The principle is the same in all. 

In the accompanying engraving, Fig. 1 represents a tele­
phone doing service ; Fig. 2 is an easily constructed instru­
ment .: Fig. 3 is a vertical section of a portion of the same ; 
Fig. 4 is a telephone of the Bell fonn ; and Figs. 5 and 6 il· 
lustrate methods of magnet · 
izing bars for telephones. 

The telephone shown in 
Fig. 2 employs two ordinary 
U·magnets, which may be of 
any convenient size, and may 
be bought at almost any hard­
ware store or toy shop. A 
80ft iron core is clamped be· 
tween two similar poles of 
the magnets, and is threaded 
to recei ve the spool, which has 
formed on it a flange for sup­
porting the diaphragm and 
mouthpiece. The ends of the 
wire which fonns the coil 
are connected with the bind­
ing posts screwed into the 
flange. The disk or dia­
phragm consists of ordinary 
ferrotype plate, such as may 
be purchased from any pho­
tographer. 

The telephone shown in 
Fig. 4 has a wooden handle, 
which contains a round bar 
magnet, K, having on one 
end a coil, L, of fine insu­
lated wire. The tenninals of 
the coil are connected with 
the binding posts, N, at the 
end of the handle. The iron disk, J, is supported in the 
mouthpiece near the end of the magnet. 

When sound waves strike the disk of the transmitting tel­
ephone, the disk vibrates in front of the magnet, and as it 
is itself a magnet by induction its power is constantly chang­
ing as it vibrates. As the plate moves toward the coil a 
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current is induced in the latter, which traverses the whole I Mr. Wilson, binder to Little & Brown, and a man of large 
length of the wire connecting it with a distant instrument ; experience, told me that he was satisfied that the trouble 
as the plate returns, a reverse current follows. These undu· ' WRS in the tanning of the leather and not in the action of 
lating cun'ents produce in the disk of the receiving instru- gas, the older kinds of leather used by binders being of poor 
ment vibrations which are similar to those in the transmit- quality and badly tanned. I analyzed a number of samples 
ting instrument. of the leather in my own laboratory, and find no free acid 

For the benefit of any who may desire to construct a tele- whatever. On the whole, therefore, I see no reason to 
phone. we have published in the SCIENTIFIC AMERICAN change my opinion in the matter." 
SUPPLEMENT, No. 142, complete directions, with full sized .. I .  I .. 
drawings, for making a working telephone. NEW BREECH·LOADING RIFLE. 

.. . , . .. 
Brttlsh Mlnln!: and Metallurgical Interest •• 

It is an accepted and indisputable fact that the mining and 
metallurgical interests of Great Britain are in all respects 
ahead of those of all the world beside, but it is doubtful 
whether even we ourselves properly grasp the enormous mag­
mtude of the industries placed under those heads. The statis­
tical features of our mines and metal manufactures, as gIven 
in the preface to Messrs. Kelly's new • •  Engineering Direc-
tory, " however, strike one with peculiar force, and give us 

; an impressive idea of their power and importance. From 
, this source we gather that the total number of collieries, 

The manufacture of fireanns has reached such a state of 
perfection in this country that nearly all the world looks to 
us for rifles. American inventors, by their activity in this 
direction, indicate a detennination to maintain supremacy 
both as to quality and quantity of production. Our engrav· 

mines, and pits classed under carboniferous and metal­
: liferous mines amount to over 5,000 ; in which total" f !lOvyever. is included a number of fireclay, iimestone, pur- I' . beck, and various other workingR, which, perhaps, hardly 
come unde; the category of mines. The principal mines 
are : Coal, 3 , 722 ; iron and ironstone, 600 ; lead, 390 : copper, 
80 ; tin, 103 : zinc. 1 1 ; iron pyrites, 36 ; barytes, 25. The 
number of persons, male and female, employed as miners 
above and below ground, according to the returns issued for 
the year 1877, was 494,391 . Of these 57,395 were employed 
in and about the metalliferous mines, the remainder thus : 
Coal miners, 268,09 1 ; copper miners, 3 ,063 ; tin miners, 10, · 
617 ; lead miners. 14.563 ; iron miners , 20,930 ; undefined, 
38, 712< Outside the ranks of the miners proper are the fol­
lowing : Workers and dealers in coal, 68,860 ; ditto in cop­
per. 5,758 ; ditto in tin and quicksilver, 26, 199 ; ditto in zinc, 
1 ,723 ; ditto in lead and l.ntimony, 3 ,729 ; ditto in brass and 
other mixed metals, 54,366 ; and ditto in iron and steel, 360, -
356. Taken from another and slightly varied point of view, 
the statistics as to the number of persons employed in each 
particular branch of the leading metallic manufactures I read thus : Iron and steel , 341 ,965 ; copper, 3,289 ; copper­
smiths, 2,295 : brRSs manufacturers, braziers, etc. , 20,983 ; 
locksmiths, bell.hangers, etc. , 7, 154 ; gas·fitters, 8,615 ; wire ' 

workers, 7,435. These are stili further particularized in the 
" occupations of the people " as under : Engine and machine 

.oALPINE'S BREECH·LOADING RIFLE. 

makers, 106,437 ; spinning, weaving ditto, 9,668 ; agricul - ing represents one of the most recent improvements in 
tural implement ditto, 3,617 ; millwrigbts, 7,538 ; tool makers breech-loading firearms, the invention of Mr. James McAI­
and dealers, 7,453 ; file ditto (including females), 9,001 ; saw pine. of 316 Chapel street, New Haven, Conn . 
ditto, 1 ,930 ; cutlers, 17,066 ; whitesmiths, 8, 588 ; blacksmitbs, The invention consists mainly in a novel device for oper-
112,035 ; nail manufacturers (including females), 23,231 ; ating the laterally-moving breech block and for working the 
anchor smiths, 4, 163.-1ronmonger. shell ejector. 

.. I • • .. In the engraving, Fig. 1 is a side view, partly in section. 
Coal Ga8 doe. not Inj ure Book Blndlnp. Fig. 2 is a transverse section, taken through the breech at the 

In a recent letter published in the Library JournaJ" Pro- rear of the breech block. 
fessor Wolcott Gibbs, of Harvard University, says : Fig. 3 is a detail perspective view of thc breech, and Fig. 

" You will remember that some time since I made an ex- {is a detail view of the actuating cam. In the breecb, A, 
ami nation of the binding of books in the Public Library, there is a mortise for receiving the breech block, B, which 
supposed to be injured by the products of the combustion I carries a percussion pin that is in position to be struck by 
of coal gas. I arrived at the conclusion that there was no the hammer when the cartridge is to be exploded. Below the 
sufficient evidence to show that such was the case. I have · breech block there is an actuating cam, D, which is nearly 
since made a careful examination of books in the Athenreum, . cylindrical in form, baving a flange on its periphery which 
College, and Astor Libraries, and have found precisely the i is disposed spirally. This flange engages a groove in the 
same state of things. You are aware that gas has never , breech block, so that when the actuating cam is turned on 

SIMPLE TELEPHONES. 

been used in the College and Astor Lihraries at all, and that 
in that of the Boston Athenreum gas is largely used in the 
reading-room. but not in the library proper. I found in each 
a large number of old books bound in calf. which presented 
the same appearance as those which I saw at the Public 
Library. These were all old books and all bound in calf. 

its pivot by means of the han­
dle, E, projecting from one 
of its sides, the breech block 
will be moved laterally so a.8 
to expose the bore of the rifle. 
A detent spring, F, is secured 
to one side of the breech, and 
carries a pin which rests in 
one of two concavities in the 
end of the actuating cam, and 
thus holds the operating lever 
in either of its positions. Upon 
the pivot with the actuating 
cam there is a cartridge-eject­
ing lever, G, which receives 
its outward impulse by en­
gagement with a shoulder on 
the actuating cam. It is af­
terward moved by the spring, 
H, so as to completely eject 
the shell. 

The breech is opened by the 
revolution of tbe actuating 
cam, a cartridge is inserted in 
the barrel, the breech is closed 
by the upward movement of 
the handle, E, and the car· 
tridge is exploded in the usual 
way. The breech is opened 
by a downward movement of 
the handle, which also ejects 

the shell. The advantages claimed for the improvement are : 
That the movements of the acting parts are positive. The 
parts are simple, strong, and few in number, so that the 
construction is not complicated or expensive. The breech 
is tightly and securely closed wben the parts are in firing 
position, and yet is readily opened for ejecting the car · 
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tridge shell and inserting a fresh cartridge. For further 
information address the inventor as above. 

... . e . •  
THE BEARDED BAXI. 

In the popular Monkey House, on the side where the le­
murs are to be found, is a very pretty little black monkey; 
which is shown in our illustration. It is the black or bearded 
saki, Pithecia satan us, a native of the Lower Amazons in South 
America. The one represented by our artist, which is a fe­
male, was purchased by the London Zoological Society reo 
cently. It shares the cage of a Barbary ape, and they play 
together in the friendliest and funniest man-
ner. A golden-headed marmoset has just been 
added to the collection of the society, which 
is now rich in sma]) animals, as well as in 
antelopes, in elephants, and in birds. 

We take our engraving from the Illustrated 
London News. ... . ... 

Boracic Acid In Treatment oCCbolera. 

Surgeon W. J. Butler, of the Madras Med­
ical Eervice, caIls the attention of the medi­
cal profession, through the LanC<Jt, to the 
value of boracic acid in the treatment of 
cholera. He states that having had consider­
able experience in the treatment of this fatal 
malady in the course of numerous and exten­
sive epidemics III Burmah and Southern In­
dia, and having employed all the various 
treatments which have had any claim to suc­
cess, with very poor results, he was induced 
t8 consider whether any more efficacious re­
medy could not be resorted to. At the period 
when the properties of boracic acid were 
made public he d'etermined to try its effects. 

The pure acid not being procurable, the bi­
borate of soda (borax) was at first used, and 
wit.h marked benefit, the percentage of recov­
eries being from 70 to 75 per cent. 'Subse­
quently he has used the pure acid in ten 
grain doses every two hours, combined with 
borax or bicarbonate of soda, under which 
treatment every case has recovered. He adds 
that in no case were any signs of irritation or 
ill effects observed from the remedy ; and 
that in all of them the renal secretion was re­
established with much greater facility than 
under any other method of treatment. 

'( 

J citutif'it jmttitau. 
pieces were employed, but not with good success, and at the 
suggestion of an English surgeon much smaller pieces were 
substituted, and with excellent results. Miss Osborne is 
now 22 years old. 

. . . � .. 
lUanuCacture oC Wbite Lead. 

A new process for the manufacture of white lead has, ac­
cording to one of our London exchanges, been designed by 
Mr. Maxwell Lyte. Instead of using sheet lead, as is the 
common practice, he dissolves sulphate or chloride of lead 
in acidulated brine or in hydrochloric acid, and precipitates 

23 1 
THE TORREY BOTANICAL CLUB. 

At the regular monthly meeting of the Torrey Botanical 
Club, held in the Herbarium Room of Columbia College on 
the evening of Tuesday, September 10, Mr. O. R. Willis read 
some notes in regard to the 

FLORA OF NEW JERSEY. 

The author stated that he had recently received specimens, 
from Dr. Hexamer, of New Castle, of the common heather 
( Calluna vulgaris), which was found growing sparingly near 
Egg Harbor. This plant has been found hitherto in a wild 
state, rather 10calJy, in Nova Scotia, Cape Breton, New-

foundland, Maine, and Massachusetts, but 
never so far south as New Jersey. Thp.t it 
should grow in a wild state in New Jersey at 
alJ is quite remarkable ; but that it should be 
found in its very � 'uthern extremity is still 
more wonderful. Mr. Willis had also received 
a communication from Dr. Porter, of Lafay­
ette ColJege, informing him that he (Dr. Por­
ter), in company with Dr. Green, had made a 
botanical excursion, in August, to Swart's 
Wood Lake, about six miles north of New­
ton, in Sussex county, N. J. In this little 
lake, three miles long by one mile wide, these 
two botanists found numerous specimens of 
the yellow nelumbo (NelurrWo lu teum) ,  a plant 
which neither of them had ever seen before 
in a l iving state. Dr. Porter said that some 
of the leaves were spread out and seemed to 
float upon the surface of the water, while 
others were elevated from one to two feet 
above it. The flowering season was over ; the 
flower stalks, however, which were stilJ stand­
ing, rose, l ike some of the leaves, two feet 
above the water. These gentlemen also 
found, on the same excursion, Nasturtium 
lacustre, seen for the first time so far east and 
south ; and Bidens Beckii, not before reported 
from New Jersey. Mr. Willis stated that he 
himself had collected the Drosera 1'otundijo­
lia, at Lyonsdale, N. Y. , at the falls of the 
Moose River, growing in the crevices of the 
rocks. 

Prof. J. D. Hyatt a�ked how far north 
Vincetoxicum swparium had been found. It 
is mentioned in the Manuals from Florida. 
Prof. Hyatt reported a specimen from Bluff­
ton, S. C. 

-. - - - � � �  
Cement Cor Sealing Bottles, etc. 

:BEARDED SAKI AT THE ZOOLOGICAL GARDENS, LONDON. Prof. A. Wood read some notes on the 
Western plants to which he had calJed the 

Mix tbree parts of resin, one of caustic 
soda, and five of water ; this composition is then mixed 
with half its weight of plaster of Paris. The compound sets 
in three quarters of an hour, adheres strongly, is not per­
meable like plaster used alone, and is attacked only slightly 
by warm water. .. . . . .. RED BIRD OF PARADISE. 

This is a most beautiful bird, and both for the soft, deli­
cate purity of the tints with which it is adorned, and the 
harmony of their arrangement, may challenge competition 
with any of the feathered race. In size it is 
almost equal to a small pigeon. The forehead 
and chin are clothed with soft velvet-like 
feathers of the intensest green, so arranged 
as to form a sort of double crest on the fore­
head, and a sharply defined gorget on the 
throat. The head, back, and shoulders, togeth­
er with a band around the neck immediate­
ly below the green gorget, are rich orange­
yeIlow, golden in the center, and tinged with 
carmine on the margins. The wings, chest, 
and abdomen are a deep warm chocolate­
brown. and the tail is somewhat of the same 
tint, but not quite so dark. Over the tail 
faIls a long double tuft of loose plumy feath­
ers of a beautiful carmine, and two long 
black filamentous appendages also hang from 
the tail and extend to a considerable length. 

We take our engraving from Wood's " Na­
tural History."  ... . ... 

A Transplanted Scalp. 

Four years ago Miss Lucy A. Osborne, of 
New Milford, Conn. , had her scalp, right ear, 
and part of the right cheek torn off by the 
catching of her hair in rapidly moving ma­
chinery. She has since been under treatment 
in a hospital in this city, but was recently 
sent home with a new scalp, produced by the 
process of skin grafting, the grafts being 
furnished by the hospital surgeons. It is 
said that 12,000 pieces were used in the 
operation. One of the surgeons contributed 
from his person 1,202 pieces, and another 
gave 865. The appearance of the scalp now 
is similar to that of a healed wound. Of 
course, there can be no growth of hair there­
on. The eyes still present a slightly drawn 
appearance. The wounds of the cheek and 
ear have been neatly dressed, the former leav­
ing scarcely a scar. In the first of the graft­
ing process, bits of skin the size of nickel 

with zinc, spongy metallic lead resulting. The nitrates, 
acetates, etc. , may be similarly treated. One part of zinc 
precipitates about three of lead, and it may be recovered by 
precipitation as an oxide, fit for distillation and conversion 
into metallic zinc again. 

The spongy lead furnished by this process is much more 
easily acted upon more easily carbonated than lead in the 
ordinary condition. It can be manufactured upon a most 
extensive scale, and it is less costly, more durable, and of 
better colw than any other white paint known. 

RED BIRD OF PARADISE, 

attention of the Club at the June meeting. 
He stated that his diamond willow (Salix adamas) was, in alJ 
probability, a good species. This was formerly included 
under S. cordata as a variety. He read a description of the 
plant, and exhibited cross sections of the branches and 
pieces of the bark, the latter being very remarkable for the 
large, deep, diamond, or lozenge-shaped depressions found 
in it. These depressions are scars left by the falling of the 
branches, and which are subsequently covered with a corti­
cal layer. The proposed name (8. fldamas) for this species 
is in allusion to the shape of these scars. He stated that 

Actinella diswidea (Wood) proves to be a good 
species ; Aster ciliosus (Wood) proves to be the 
same as Diplopappus ericoides, but as the lat­
ter genus is now merged into Asut·, aud there 
is already a species ericoides of the latter, A. 
ciliosus (Wood) should consequently hold 
good ; Erigeron suoscaposum (Wood) has al­
ready been described by Buckley as E. nudi­
caulisj E. pinnatijidum (Wood) proves to be 
the same as MaclUl3l'anthel'a tanaC<Jtijoliaj what 
was supposed to be Spiranthes romanzoviana 
turns out to be a new species, to be calJed S. 
roousta (Wood). 

Mr. Charlton, of New Brighton, made some 
remarks on a Eucalyptus glooulus, which he 
had succeeded in raising this year from seed 
furnished last fall by Dr. Kunze. He stated 
that the tree was now 12 feet high, with fo­
liage 25 feet in circumference at the base, 
and was the most remarkable instance of rapid 
growth in a plant that he had ever known, 
and plant raising had been the business of his 
entire life. He said that the tree emitted a 
most delightful balsamic fragrance during a 
warm summer evening, and that at such a 
time it was a genuine pleasure to stand near 
and enjoy the delicious odor. He regretted 
that the tree would not stand our climate dur 
ing the winter, that he might make further 
observations on it ; and he was certain that no 
greenhouse could long accommodate it, on 
account of the rapidity of its growth. 

Mr. Br.own exhibited specimens of Primula 
angustijolia brought from the summit of 
Pike's Peak. 

Prof. D. S. Martin exhibited a specimen of 
decaying ash, the woody matter of which was 
of a beautiful shade of verdigris green, 
due to the mycelium of a fungus (Peziza (JJI'U-
ginosa), the fruit of which appeared on the 
surface of the wood under the form of bluish­
green cups. One of the members stated that 

© 1878 SCIENTIFIC AMERICAN, INC.



232 J titutifit �lUtritau. [OCTOBER 1 2, 1 878. 
-

wood tinged in tbis manner by the same fungus is used in 
England for the manufacture of fancy articles known as 
" Tunbridge ware. " 

Mr. W. H. Leggett called attention to tbe fact tbat a 
species of Galium has been found to leave a stain on the 
fingers, and asked the probable cause. He stated as the re­
sult of his recent studies of the genus Leehea, that L. NovlJJ­
CIJJSareaJ of Austin is L. thymifolia of Micbaux ; and that 
Purah's L. thymifolia, mentioned in tbe botanies, will have to 
be renamed. 

New Granada palm (Ceroxylon audicola). The average yield I be, however, that these people gave their lower jaw a pecu­
is 25 Ibs. to a tree. It forms a considerable article of com- I liar twist in eating, unknown to us, which might account 
lIiJrCe among the natives. There is also a palm (Copernicia I for the truncated condition of their front teeth. As the 
urifera) which yields the " Carnauba wax." The tree, 30 to : enamel of the crowns of the teeth of the mound builders was 
40 feet high, is a native of Brazil. The wax is found as a absent for a great part of their lives, and yet the teeth re­
coating on the foliage, and is obtained by sbaking the de- ' mained sound, it follows (contrary to the popular belief) 
tached leaves so as to loosen the wax. Each leaf furnishes ! that when a portion of the enamel is removed, the decay of 
about fifty grains of a scaly whitish powder, which is melted ' the rest of the tooth does not necessarily follow. The re­
in pots and then run into cakes. It is used to adulterate I suIt of this examination , showing the soundness of the teeth 
beeswax. A number of the plants of the genus Myrica I of this prehistoric race, and the consequent absence of tooth-

- • • •  • yield a wax known as " Candleberry or myrtle wax. " These i aches and dentists, affords another proof of the statement 
How a Spider Captured a Potato Beetle. plants are mostly shrubs with fragrant foliage, scattered over I made by Dr. Sozinskey elsewhere, that " from the wildest 

I wish to place on record with you an incident which came the temperate regions of both hemispheres. The fruits are savages, in whom tbey are sound and regular, the teeth pro­
under my observation, and which almost equals the account nuts or drupes, covered with a coating of a waxy, resinous gressively deteriorate, and are at their worst in people in the 
of a spider raising a snake in its web, which you published secretion, which is separated from the berries by boiling foremost grade of civilization. " 
some time ago. I was sitting on my back porch one day them in water and then straining the wax, which appears .. • • , • 

this summer, when I observed a potato bug slowly approach- on the surface, through coarse cloth. Of the North Ameri- ASTRONOMICAL NOTES. 

ing along the floor. Anxious to annihilate as many as pos- can species, Myrica urifera and M. Carotinensis, the latter is BY BERLIN H. WRIGHT. 
sible of these pests, I kept my eye on him until he should said to be the more valuable, giving wax of a greenish-yel- PENN YAN, N. Y. , Saturday, October 12, 1878. 
come in reach, when I could put my foot on him. While low color, of a finer consistence than the beeswax, and yield- The following calculations are adapted to the latitude of 
watching in this way 1 noticed a pretty good sized spider ing at the rate of one pound of wax to four pounds of ber- New York city, and are expressed in true or clock time, being 
approaching the bug. At a little distance he stopped to ries. Candles manufactured from it diffuse a delightful odor for the date given in the caption when not otherwise stated. 
survey his contemplated victim, and then, with a mind wben burning. There are several species of Myrica indige-

PLANETS. 

seemingly determined as to wbat course to pursue, ran nous to Soutbern �frica, tbe wa� from
h

wbich is an a�icle H.lII . H.M. 
around on tbe opposite side of tbe bug, and with an appar: ,

of commerce. Myrzca fag. a, a natIve of t. e Azores, furmsh. es Venus rises . . . . . . . . . . . . . . . . 5 02  mo. \ Uranus rises . . . . . . . . . . . . .  2 17 mo. 
f tl d dl k Oth Mars rises . . . . . . . . . . .  . . . . .  (; 31 mo. Neptune rises . . . . . . . . . . . .  6 17 eve. 

ent ., nip " at him turned the bug from bis course, and to- & wAx requen . y use I� can e-ma
. 
m

l
�' er specIes: Jupitersets . . . . . . . . . . . . . . . .  1 1 17 eve. Neptune in meridian . . . . . 1 06  mo. 

ward a corner where I noticed the spider bad a web some sueh as M. -tJaptda, of Chllla, M. cordlfo ta, and M. querc't- Satnrn in meridian . . . . . . .  10 30 eve. 

four or more inches from tbe floor. The bug bad no inclin- folia, of tbe ?ape of Good Hope, . also yield ;aluable wax. FIRST MAGNITUDE STARS, ETC. 

ation to go in that direction, but be . was closely driyen by A hard whIte wax, now a con��derabJe artl��e. of export Alpheratz in merIdian . . . . 1�·� eve. I Prreyon rises . . . . . . . . . . . . . . lf41· eve. 
the spider, which ran first to one side and then tbe other, from Japan, u�der the name of Japan wax, IS .the pr.o- Mira (var. ) rises . .  . . . . . .  659 eve. ! Re,gulus rises . . . . . . . . . . . .  1 55 mo. 

d t f tb f t Rh ceda 11 t lt t d Algol (var.) in meridian . . .  1 37 mo . .  SpICa . . .  . . . . . . . . . . . . . . . .  invisible. 
exactly like a shepberd dog driving a sheep, burrying his uc 0 e .rUl us suc .nea, a sma . ree cu Iva e III 7 stars (Pleiades) rise . . . . . .  6 46 eve. Arcturus sets . . . . . . . . . . . .  7 56 eve. 

V'lctl'm up wI'th an occasl'onal "nip " or bite at his sI·de. All Japan .for tblS purpose. It IS exported III square blocks, Aldebaran rises . . . . . . . . .  8 05  eve. Antares sets . . . . . . . . . . . . 7 16 eve. 
Capella rises . . . . . . . . . . .  . .  5 32 eve. Vega in meridian . . . . . . .  5 (Y7 eve. 

tbis was something new to me in the babits and ways of tbe �veraglllg 130 1bs. eacb
, ,' 

Candles are,,�ommonly �ade from Rigel rises . . . . . . . . . . . . . . . . 10 11 eve. Altair in meridian . . . . . . . . .  6 1g eve. 
t b th Japanese P tha wax IS a secreho r Betelgense rises . . . . . . . . . .  9 57 eve. Deneb in meridian . . . . . . . .  7 12 eve. 

spider and I .  watcbed with intense interest to see wbat tbe 1 y e . ee n esem- Sirius rises . . . . . . . . . . . . . . . . 0 16 mo. Fomalhaut in meridian . . .  9 25 eve. 
result �ould t're. hling tbe bloom on plums, etc. , found on the surface of the 

REMARKS. 

W hen the bug had been driven into tbe corner at a point frui� of the whit� gourd .of India (Benincasa urif�ra), of the Mercury and Mars are in conjunction, Mercury being the 
directly under tbe web, the spider changed tactics, and made famdy of ?ucurbits. It. ls.stated that tbe dwarf blrch (Be�u- most nortbern. Venus and Mars will be in conjunction Oc­
a series of circles rapidly around tbe bug, first in one direc- la n�na) YIelds � wax SImIlar to that afforded by tbe MyTUa tober 21, 4h. 21m. morning-lh. 2m. before rising-and as 
tion aud then in another, occasionally taking a run up into and IS used for lIke purposes. The ve�e�able wax of Suma- Venus bas tbe greater apparent eastward motion, she'will 
tb b Wh'le I was unable to see the delicate tb d tra, or wax of Geta- (or Gutta-) Laboe, IS tbe product of a e we . I rea . f fi (Fl' ...... ) d . d f k' dl be a trifle (5 '48 sec. ) east of Mars at rising. 
spun hy the spI'der, I saw that tbe bug's legs 000n became so speCIes 0 g '/,Cus U'NJ er

.
a , an IS use. or m. a. mg can es. 

C f C d I E1ffg il Mira ceti (Omicron Ceti, right ascension 11b. 48m. , dec. 
entangled that he could not make any headway, but could The wax tree .o tbe or d er�s ( UJ, ut ts) IS remarkable 30 32'-) is now at greatest brilliancy, remaining so until Octo-
only strurrgle around in a limited latitude a�d which be- for tbe quantIty of green resmous or waxy matter secreted ber 18. This variable rises at a favorable hour for observa-

e mor� and more limited as the spider u�tiringly contin- by tbe stipules whicb invest the unexpanded buds. The wax c
u

a
e
m
d hl's  work. BeI'ng compelled to leave at tbis moment, I is collected by.the Indians and used. to varnish useful an.d tion and about 5° south of the east point. Ten degrees 

I I Id I south of Mira are four small stars, nearly forming a square, 
t d . , b t b If bou I tben fou d th b ornamenta obJects. t wou reqUIre a vo ume to pass III re urne agalll III a ou a an r. n e ug . ' each side being about 30 ; and 10° southwest of Mira is a 3d 

turned on bis back and bis feet apparently quite firmly revle,; all the .plants WhICh afford wax, but tbose that we magnitude star, whicb, with tbe most eastern star in the 
b d H 't t' I d I th bt d d bave Just mentlOned embrace those that are best known and oun . e was qUI e mo lOn ess, an oug was ea , . . . ,  square, and Mira, forms an equilateral triangle ; with the 
but he soon showed signs of life by vigorous kicking, which most utilIzed as producers of thIS valuable artIcle. northwestern star of the square, forms an isosceles triangle. 
nearly released him. 

sacet; �: ' ;Ines. .. •• , .. 
The spider had been running up and down at different . . f , .  New A ... rtcultural Inventions. A Prussian mmmg engineer 0 twenty years prachcal em- .. points, but quickly left that work, and sliding down to the ployment in coal mines, claims to have discovered a means �Ir. Albert J. Alley, of Fond du Lac, Wis. , bas patented bug seemed to attack bis tbroat, and in such a manner tbat by which , in every degree of development of fire damp, an improved Stump Macbine, Grubber, or Capstan Power the bug gave a few spasmodic kicks and seemed to give up an explosion can be prevented, and offers it to any state, or for pulling stumps and grubs, for moving buildings, and for the ghost. The spider tben returned to bis work of attacb- to the owners of coal mines in any state, on consideration other similar uses. It is simple and effective. ing lines to tbe bug and the web. They were soon so nu- that a honorarium shall be guaranteed in proportion to the Mr. Fredric W. Degen, of New Atbens, Ill. , bas patented merous that I could see them, besides the light had become importance of the invention, such remuneration not to be an improved Sulky Cultivator which is simple, easily guided more favorable. The regularity of the lines formed a sort paid until the practical value of the invention is demon- and controlled, of ligbt draugbt, and readily adjusted to of funnel, diverging as they did from the bug to the outer strated. work closer to or further from the plants, as may be re-parts of tbe web above. Th '  t' f D St h d th th f qUI' red. e Illven lOns 0 avy, ep enson, an 0 ers- e sa e-After a time the spider seemed to have lines enougb at- ty lamp-render it possible, under necessary precautions, Mr. Cbarles Friedeborn, of Clare, Mich . ,  bas patented an tached, and began the new work of shortening each line, as to enter underground places filled witb explosive fire damp, improved Cburn Dasber, whicb consists in an obtusely con­it appeared. He passed from line to line many times over, yet the accidents caused by fire damp explosions are even ical plate of tinned iron, having an axial tube or socket for stopping an instant at each. I was again called away at now so frequent as to prove tbat descending into coal mines attacbing the handle, and an inverted central inner cone for this juncture, and did not see tbe curiosity again until the wberein fire damp is generated is still connected with great scattering the cream, and covered at intervals with radial next day. The bug was tben elevated over an inch above peril. semicircular tubes, wbich are tapering toward the central the floor, and the third day he was safely lodged in the cen- The value of any invention by wbich this danger can be socket, and provided with side apertures, tbe cone being ter of the web, some 5 inches from the floor, and all tbe completely avoided can hardly be estimated. perforated underneath and between the tubes. tackle employed in hoisting completely cleared away. In 

_ , . , • Mr. Archibald T. Clark, of Manchester, N. C. ,  bas patent-the web were the carcasses of two other potato bugs, whicb Tbe Teeth or the Mound Builders. ed an improvement in Fanners' Tools and Handles. The I bave no doubt were caugbt in like manner, tbough tbey may S . k h '  f k k obJ'ect of this invention is to furnish to farmers, or others Dr. T. S. OZIllS ey, avmg, a ew wee s ago, ta en part, have crawled up tbe wall into the web. I cannot name tbe va- f C d S tbat use tools for working in the soil, sets of tools, such as with the members 0 the Kansas ity Aca emy of ciences, riety of spider, but it is a very common one ,  ratber good size, . f d b 'ld . Cl boes, rakes, brier books, pitchforks, etc. , witb a liandle d . T in opening four PltS 0 the moun Ul ers III ay county, taken altogether, but small as compare wltb tbe bug. he k '  . f . adapted for application to any one tool of the set, and \vhl'ch Mo. , was led to ma e an exammatlOn 0 the teeth In the spider could not have weighed one eighth as mucb as the I h' . I h' may be readily removed from one tool and applied to an-I d skulls found on tbe occasion. n IS artIC e on t IS subject bug ;  his body was long and slender, with long s en er legs, ,., . h b other, thereby saving the expense of a separate handle for in tbe Dental lI08TTWS, be states tbat III every jaw t at e ex_ a very ordinary species of house spider (of brown color) and each tool. amiued the teetb were placed regularly, except in two in-called a large spider on account of their long legs f I' d An improved Sulky Plow has been patented by Mr. Den-sta.nces, where the molars were slightly out 0 me, an that This may be a very common habit of tbe spider, running II d nis W. Palmer, of Detroit, �Ie. The obJ'ect of this inven-. 1 h . b d they were very close together-in contact a aroun , as a out and driving III game to a p ace w ere It can e secure . . d ' tion is to furnisb an improved device for suspending and rule. Every jaw, with one exceptIOn, contame sIxteen and hoisted, but I never heard of tbe like before. dd I managing a sulky plow so that a farmer can attach and use 
R B T well developed teetb. Tbe exception was an 0 ower jaw, 

. . ULLER. 
apparently that of an adult, which bad but fourteen teeth, any plow of his choice, and hitch tbe team to tbe beam of 

------.. -.... ...... -.. ------ tbere being two molars on eitber side. Tbe canines were tbe same in the usual way as if the plow were not attached 
Wax-Producing Plants. 

In a memoir on the cow tree, which we have before re­
ferred to as having been recently presented to the Frencb 
Academy by M. Boussingault, tbe author recommends tbe 
cultivation of this tree for tbe sake of its wax, which he be­
lieves may form a valuable substitute for beeswax for various 
industrial purposes. 

Bees, in preparing wax, merely gather it from plants 
the majority of whicb secrete tbis substance, some of tbem 
in such large quantities as to form important objects of com­
merce. Certain palm trees, some plants belonging to the 
families of MY1'icacelJJ, Artocarps, Terebin ths. and even some 
C1Icurbits, are worked for the sake of the wax which can be 
gathered from them. Undoubtedly the product thus ob­
tained is not as pure as beeswax, but tben it is cheaper ; and 
so, if it were for no other purpose, it would still be gath­
ered for adulterating tbe latter. " Humboldt's palm wax," 
Cera de palma, is at once the commonest and best of the 
vegetable waxes. It exudes naturally from the bark of a 

not particularly noticeable in any ; but in all the incisors to a vehicle, and can raise and lower tbe plow out of and 
were large and almost circular in form, a very noteworthy into the ground and give it any pitcb desired. 
fact. Tbe crowns of all the teetb were worn more or less Mr. George L. Rider, of Kent, Iowa, has devised an im­
flat, and to sucb an extent in many cases that they were proved Check Row Attacbment for any ordinary corn plant ­
nearly on a line with tbe gums. Tbis gave tbe front teeth a er. It is so constructed as to be practically unaffected by 
very peculiar appearance. Not one tooth examined was changes of the weether ; it is simple, strong, and inexpen-
either broken or affected by disease. sive in manufacture. 

Dr. Sozinskey concludes that the mound builders lived on --------... , ..... ,-... ------
food (probably mostly uncooked) which required a great Solldlficatlon oC Petroleum. 

deal of chewing. They rarely tried their teeth on nuts or A very curious effect is produced on tbe oils of petroleum, 
uncooked grains, else we should have found them more or even those of the' least gravity. by the addition of pow­
less chipped, which was not tbe case. It would seem, from dered soapwort (Baponaria), a herbaceous plant of the 
their incisors being ground down flat on the crowns, that order Caryopbyllacere. On digesting the powder with water 
they were not in tbe habit of dividing their food into mouth- and mixing it witb tbe oil, the latter forms a very tbick 
fuls by their teetb ; but that, on tbe contrary, it was divided mucilage, so tbat tbe vessel in which the experiment is 
by some mechanical method. The front teeth, bowever, made can be turned upside down without spilling the con­
whicb are kept sharp by biting tbe food off into pieces, may, tents. What is still more singular is that if a few drops of 
of necessity, have become ground down when the mqlars carbolic acid be added, and the mucilage shaken, it becomes 
and bicuspids were groUlld oJ! to a certain extent. It may . in a few minutes perfectly limpid again. -Les Mondes. 
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NEW STETHOSCOPIC MICROPHONE. 

By means of this apparatus of MM. Ducretet & Co. , of 
Paris, the feeblest pulsations of the heart, pulse, and arteries 
may be heard in several telephones placed in circuit. It is 
a very delicate instrument, and exquisitely sensitive, and 
this is its fault, if it have any. 

Two tambours , such as devised by M. Mavey, are coupled 
to a microphone ;  one of these, T ' ,  serves a8 a searcher ; the 
other, T, as receiver. The feeblest movements communi­
cated to the tambour, T', act, through the medium of the 
India·rubber tube which unites them, upon the tam-
bour, T, and, consequently, on the lever micro-
phone , L, the sensitiveness of which can be regu-
lated by the counterpoise, P O. The microphone 
terminates in a pencil, C, formed of retort carbon 
or of plumbago, which rests on a disk of the 8ame 
material fixed on the receiving tambour. The 
whole forms a complete circuit, in which is a Dan-
iell or Leclanche battery of one to three elements, 
and the telephones through which are heard the 
pulsations from the searching tambour, T'. 

This microphone is susceptible of modification, 
and will undoubtedly be the means of more ex­
tended physiological observations. By substituting 
a small funnel for the tambour, T, speech may be 
tran8mitted. 

Tubular Water and Air Bed. 

Mr. J. Millar, L. R. C.P.Ed . ,  the physician of Beth­
nal House Asylum, Eng. , has designed a bed capa­
ble of being distended with air or water, or both. 
It is made in compartments formed by rolls, or bol­
sters, some three feet in length, lying across the 
bedstead, and retained in position side to side by a 
case. The greaL_advantages of this construction 
are obvious. The bed is capable of being adapted 
to any pressure by filling each separate tube or bol­
ster to the required degree. Thus the pressure may 
be taken off a tender part by simply drawing off a 
little water or allowing some of the air to escape. 
The tubes, which l ie in the center of the bed, and are liable 
to be soiled, can be withdrawn and changed at pleasure, or, 
for the convenient use of the bed pan , one or more may he 
depressed. If the bed i� wetted, the fluid gravitates into 
the interspaces of the bolsters, and the patient is saved from 
lying in a pool . One or more of the tubes may be kept 
filled with warm water in special cases with great facility. 

.. . . , .  

Jeitut if i e �mtr i ean. 
plunger, of which the supporting thread is rolled over the 
pulley, R, is lowered or hoisted by the wheels of the pulley 
as soon as the large platform experiences any augmentation 
or diminution of weight, The equilibrium restores itself im· 
mediately, and the motions of the pulley, R, are transmitted 
to the lead pencil which passes over the surface of the regis· 
tering cylinder, P, leaving on the unrolled paper traces of all 
its movements. The wheels of the pulley, R, are the same 
as those used in the registering barometer of Redier ; the one 
goes constantly to the right with an escape ; the other to the 

NEW STETHOSCOPIC MICROPHONE. 

left, with twice the speed of the first, and the extremity of 
the balance, by its motions, determining the freedom of the 
fan of the second wheel-work, which makes the pulley, P, 
turn in the desired direction. 

Several specimens of this balance have been successfully 
used for several months by Grandeau in his laboratory of 
the Western Agronomical Station. M. Grandeau has, with 
the help of this balance, undertaken a series of experiments 

A PLATFORllll SCALE OF CONSTANT EQUILmRIUllll. on the evaporation of the soil and of plants. Our engrav-
M. A. Redier, of Paris, constructed lately a new record- ing represents the photograph of one of these experiments, 

ing balance, which is intended to furnish to physicians, phy- and shows the platform scale ready to register the changes 
siologists, agrIcultural chemists, etc. , great experimental fa- in weight of the plant standing on it. 
cilities in their investigations. It is a platform scale in con- In one of his late lectures at the Conservatoire of Arts and 
stant equilibrium ;  it registers continuously the variations in Trade�, M. Mangon made the registering balance operate in 
weight of any object placed upon it-animated, such as an a striking manner. A man sat on the platform scale ; the 
animal , a plant, etc. , or inanimated, such as a volatile sub- : curve traced by the apparatus indicated a certain diminution 
stance. a lamp in combustion, 
or any object of variable 
weight. The scale traces 
curved lines representing the 
gain and the loss of weight 
of the objects under investi­
gation, and this with a re­
markable sensitiveness and 
exactitude. 

This scale, when charged 
with a weight of 620 lbs. , will 
record grains. A body much 
less heavy, such as a l ighted 
wax candle, will equally as 
well record all changes in 
weight by the curves on the 
paper. This sensitiveness is 
attained by a constant state 
of oscillation, which animates 
the balance and displaces it 
by very small quantities. 
Few persons know thi8 pro­
perty of balances. Messrs. 
Herve Mangon and Melsens, 
of Brussels, seem to be the 
first who have brought this 
property to light and applied 
it practically. 

Our engraving represents 
this ingenious apparatus. On 
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New Inventions. 

Mr. Timothy Hawkes, of Jersey City, and John Hawkes, 
of New Brunswick, N. J. , have patented an improved Feed 
Bag for Horses, which is so constructed that tbe top of the 
grain will always be in the proper position for the horse to 
eat conveniently, whether the bag be full, half full, or near· 
ly empty. 

Mr. John Lahmeyer, of Fort Wayne, Ind. , has patented 
an improved Self· Coupler for Cars , and by which the link 
may be held in position for entering the drawhead of the 

next car . thus precluding the necessity and danger 
of introducing the link by hand, as heretofore done 
in coupling. 

Mr. Lewis Want, of Golden, Col. , has patented 
an improved Baby Walker. This invention consists 
in a novel construction of the framework of a baby 
walker, whereby facility is afforded for readily plac­
ing a child in position in the apparatus and remov­
ing it therefrom. 

An improved Shutter has been patented by Mr. 
Asher Bijur, of New York city. This invention 
relates to improvements in the construction of the 
shutter for which Letters Patent have been granted 
to the same inventor January 22, 1878. By means 
of this improvement the slats may be adjusted with 
greater facility, and the manufacture and repairing 
of the shutter made cheaper and easier. 

An improved Clasp has been patented by Mr. P. 
F. Tunny, of Greenbush, N. Y. The object of this 
invention is to  provide an improved clasp for sus­
penders for supporting pantaloons without the use 
of buttons. 

Mr. Joseph Clark, of Brooklyn,  N. Y. , has pat­
ented an improved Sewer Trap, in which the siphon­
ing of tbe trap is prevented, the choking up of the 
same obviated, and the stench of the gases arising 
from the sewer neutralized to a certain extent. 

Mr. Charles W. Pagett, of Keokuk, Iowa, has 
patented an improved Attachment to Curry Combs 
for cleaning the fetlocks and depressions of the

' 

limbs. Tbe invention consists of a convexo-concave disk 
having radial teeth, the diRk being secured by a clamp screw 
to the eurry comb, so that it may be extended beyond the 
eomb or be turned baek out of the way. 

An improved Broom has been patented by Mr. William 
Walter, of A readia, Washington Ter. The object of this 
invention is to furnish a broom so constructed that the brush 
when worn may be readily replaced by a new one . 

An improved Lamp has been patented by Sarah Thomas, 
of Youngstown, Ohio. The object of this invention is to 
furnish, for use in rolling mills, sawmills, and manufactur­
ing establishments in general, an improved lamp that is not 
liable to explosion , so as to expose the building to the danger 
of fire. The oil is supplied from a central reservoir of con­
sid('rable capacity , and is forced into the different burners · 

Mr. Charles Copman, of New York city, is the ir.ventor 
of an improved Back Sink, of 
that class which are used in 
private residences and tene­
ment houses, and are set back 
into recesses of the walls, so 
that the woodwork or parti­
tions at the upper part of the 
rece8S may be put up, re­
moved, and replaced with 
great facility, and without in­
jury to the same, to facilitate 
repairs to the plumbing. 

Mr. William Loudon, of 
Superior, Neb. , has devised 
an improvemen t in Lift 
Pumps, which consists in 
operating the pi8tons through 
a rope or chain and a loose 
drum, which latter raises the 
piston to any suitable height 
by winding up the said rope 
or chain, the said drum be­
ing so constructed and ar­
ranged as to be thrown out of 
gear during a portion of its 
revolution, at which time the 
rope or chain unwinds and 
the piston rod and piston de· 
scend by gravitation. 

a stand next to the platform 
are placed the registering cyl­
inder, P, the clockwork, H, 

PLATFORM SCALE OF CONSTANT EQUILmRIUM. 

Mr. Samuel Hedges, of 
Wheeling, West Va. , has pat­
ented an improvement upon 
that form of Window Shade 

which rotates slowly, and the double wheel work, which de­
termines the state of constant equilibrium. 

The principle by which the equilibrium is restored, as soon 
as it has been disturbed by some cause or other, is this : If 
we place on an ordinary balance a glass full of water, coun­
terbalanced by a weight, and if we dip into that glass a 
mass, whatever it may be, hanging from a thread, the equi­
librium will he destroyed ; in proportion as the plunger pen­
etrates more or less into the liquid, it will more or less dis­
turb the equilibrium. It is such a plunger which M. Herve 
Mangon has made lIse of to establish the state of constant 
equilibrium on the platform scale in question. 

Under the little platform of the instrument is a cylindri­
cal vase, V, tbree fourths filled with water ; a cylindrical 

of weight, to which all living beings are subject during re­
pose. When the curve was neatly traced, the man began to 
read aloud. The Mechanical part of the apparatus, as small 
as it is, at once indicated its sensibility ; as soon as the read­
ing began the curve changed its form, and indicated a greater 
loss of weight. 

This instrument opens the way to a large series of studies 
upon the variations of weight of the human body, and also 
upon a great number of other not less important researches. 

• •  1 • •  
Two old rats were recently caught carrying off the eggs 

placed in a nest for a setting hen. They ran the lower jaw 
through the shell, raised the head slightly, and carried off 
tbe eggs witb the greatest eaae. 

in which two rollers are employed, one at the top and 
tbe other at the bottom of the shade, to enable both ends of 
the same to be adjusted, the said shade heing sustained by 
a tightened cord wrapped around the rollers, which, as the 
rollers are separately adjusted by an independent cord, serves 
to give, by frictional contact, the necessary rotary motion to 
wind or unwind the shade. 

� . . . . 
HARDENING OF COPPER AND ITS ALLoys.-Everitt gives 

the following recipe : Melt together and stir until thorough­
ly incorporated, copper and from one to six per cent of 
oxide of manganese. The other ingredients for bronze or 
other alloys may then be added. The copper becomes ho 

'
mogeneous, harder and tougher. 
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T he  Ohargefor ITUiertion under this head is One Dollar 

a linef()/' each insertion ; about eight Word8 to a line. 
Adverti8ement8 must be received at publication qffice 

as early as Thursday morning to appear in next issue. 

Magic Lanterns and Stereopticons of ali prices. Views 
illustrating every subject for public exhibitions . Profit· 
able buslne.s for a man with a small capita! . Also Ian· 
terns for college and home amnsement. 74 page cata­
logue free. McAJllster, Mr. Optician, 49 Nassau St., N. Y. 

Vertical Engines, 10 to 15 H- P.,  thoroughly well made. 
John Hartrlck & Co. , 47 Gold street, New York. 

The gennine Asbestos Steam Pipe and Boiler Cover­
JUgs are the most durable, elfectlve, and econon1lea! of 
any In use . H. W. Johns Manufacturing Company, B7 
Malden Lane, New York, are the sale manufactnrers . 

Manufactnrers of Improved Goods who desire to build 
up a lncratlve foreign trade, wlll do well to Insert a well 
displayed advertisement In the SCIENTIFIC AMERICA" 
Export Edition. Tbls paper has a very large foreign 
circulation . 

J citntifit !tuttitan. [OCTOBER 1 2, 1 878. 
Mill Stone Dressing Diamonds. Simple, effective, and a t  a coal mine a t  Cadiz, O., the following occurrence I s  it? A .  Yes. Strong, cold sulphnric acid does not 

durable. J. Dickinson, 64 Nassan St. ,  N. Y .  took place : The leak being on the side rather than o n  corrode dry iron surfaces rapidly : it is advisable, how· 
Safety Linen Hose and Rnbber Hose for all pnrposes the bottom of boiler; after knocking a hole some 12 ever, not to let it remain in con tact therewith more 

at the best rates. Greene Tweed & Co., lB Park Pl., N. Y. Inches in diameter inside of boiler, allowing water to than a few minntes. It may be removed by washing 

Presses, Dies, and Tools for working Sheet Metals, ete. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y . ,  and Paris Exposition, IB7B. 

Pulverizing Mills for all hard substance and grinding 
purposes . Walker Bros. & Co., 23d and Wood St., Phlla. 

run ant (the water being cold, having been standing for with plenty of water, and the last traces neutralized by 
8 days and nights with no fire nnder boiler). We then I dilnte solntion of alkali or sal soda. 2. If washing after 
proceeded to take the " man head " out, so as to make using the sulphuric acid is not needed for the safety of 
an examination of fiues and interior of boiler. At least I the pipes, would any vapor arising from them when 
one honr had elapsed since breaking hole in side of heated be injurious to plants? A. It wonld be reqn ;site 
boiler, and when a lighted torch was presented to the to wash the pipes thoroughly and dry them after such 

The Cameron Steam Pump mounted in Phosphor man hole an explosion took place of some kind of gas treatment. 
Brouze Is an Indestructible machine. See advertisement. contained in boiler. There was qnite a rush of air or What effect, if any, has carholic acid on plants or on 

gas outward, very much like retorts at gas works when insects injurious to them 1 A. If used in sufficient 
Solid Emery Vulcanite Wheels-The Solid Original they are opened and tonched off with hot iron, or like quantity, it would prove destrnctive to both. 

Emery Wheel - other kinds Imitations and interior. blast from a pressnre blower. The lIame was of a blU· 1 (21) G H k h k f . 
Cautlon.-our name Is stamped In full on all onr best I ish white color and lasted about 5 or 6 seconds The . .  as s ow to ma e potato anna. 
Standard Belting, PaCking, and Hose. Buy that ouly. water nsed in boiler was very strongly impre�ated : A. Selec� �ne potato starch and redn�e it, by milling, to 
'rhe best Is the cheapest. New York Belting and Pack· with sulphur, being the water pumped from the mine. I t?e condltlon of 1I0ur. Potato fiour IS a commercial ar· 
Ing Company, 37  and 3B Park Row, N. Y. A. Hydrogen sulphide mixed with air explodes npon 'I tlcle.

,> . • 
For Solid Wrought Iron Beams, ete., see advertise. ignition. The light gas dissolved in water is eliminated (2",) T. P. F. asks . 1. Bow many CUbIC 

ment. Address Union Iron Mills, Pittsburgh, Pa., for therefrom on boiling, and collects at the highest points , feet of air at 200 Ibs. pressure would it take to supply 
lithograph, etc. in the boiler. I two men in a cylinder, 15 teet long and 5 feet diameter, 

, . for 24 honrs? A. A man requires abont 215 cnbic feet Dead Pulleys, that stop the runniRg of Loose Pulleys (9) P. P. wrlles : I would lIke to know what I of air, at ordinary pressure, per hour, or between 16 and and Belts, taking the strain from Line Shatt when Ma. water glass Is made of how made and what it is nsed I 17 b' f t t 200 Ib For Power&EconomY,Alcott's Turbine,Mt.Holly,N.J. chi e I t I Ta SI P 11 W k E I P " cu IC ee a s. pressnre. 2. Is there any way n s no n nse. per eeve u ey or s, r e, a. I' for. A. Fuse silica (by heat) with twice its weight of to take up the carbonic acid exhaled ? A. Canstic lime $500 will bny entire right of my Patent Hose Clamp. 
Something new. A rare chance . Address S. C. Smith, 
Norristown, Pa . 

Eagle Anvils 9 cents per pound. Fully warranted. 
The Forster-Firmin Gold and Silver Amalgamating 

Q)mpany, of Norristown, will repeat the highly success· 
ful trials of their system at the Eagle Works, adjoining 
the Depot. Nornstown, I'a . ,  on Sept. 27 and Oct . I, 4, 
and 8.  The Ilrst .erles of three public trials just con· 
cluded gave 99 per cent of silver and 98 to 99% per cent 
of mercury recovered within one hour. For cards apply 
to the Company as above .  

Return Steam Trap, now i n  the ll1orket. Patent for anhydrous sodium carbonate. The glasslike product ' potassa o r  soda absorbs carbonic acid. About 54 Ibs : 
sale. Send for clrcnl.rs. Engineer, 555 Broadway, N. Y. I dissolves in ooiling water. Used for rendering wood (in practice perhaps 5 times that amount) of caus­

Emery, Glue, Vienna Lime, and all polishing goods. and fabrics less combnstible; for making artillcial : tic lime would be required to completely absorb the 
Greene, Tweed & C o . ,  18 Park Place, N. Y .  stone, various cements, fireproof varnishes, paints, e te .  carbonic acid eliminated b y  two men per hour under 

(10) C. N. S. asks : In a storage warehouse suck conditions. 3. Is there any way to manufacture 

;!�.
i!�::�t ':�I� �;� t;f �:�p ��;?

temr;!:� :!d�: :i��� ��;!tI;nS:� ���� I�� ;o�;��t����it�n
o�e���� 

. ' . . .  . gen (the nitrogen is not absorbed) reqnired would he-rad�at? their heat ID al� dlrectl?ns, and receive the heat nnder'200 lbs. pressure-nearly 7 cubic feet per hour rad18tions of surroundmg bodies. If the latter absorb I 
. 

more heat than they radiate in return, the bodies from I (23) J K. P. writes : Some time ago I saw 
which they receive it are proportionately impoverished in the SCIENTIFIC AMERICAN that an excellent and harm· 
or refrigerated, so that a body surrounded by ice will ' less hair dye eonld be made of green walnuts. Will Useflil Books for Engineers and Mechanics . Cata· (1 ) H. J. asks : Could telegraph wires run 

lognes free. E. &; F. N. Spon, 446 Broome St . ,  New York . . through the oil pipes in the Pennsylvania oil regions be be colMr than one only partially surrounded thereby, : you be good enough to teU me how the dye is made,  the 
I other things being equal. I proportions of each ingredient, and the manner of work-

For Sale .-A Foucault's Electric Rc[!u' ator or Lamp ', worked successfully, and without igniting the oil ? A. i t .  A U h � . • •  • l ng, e c. , . se t e expressed j uice of the bark or 
In perfect order. Address A . C . llubbard, Danbury, Ct . 'I Yes. (11 ) S. D. M. asks . Do freez10g mIxtures 10 I hnlls of the green walnut (Paulus "'gineta) . See p. 107 

The New York--office of the well known Be!'fyman (2) C. A. W. asks : 1. Has a person the which ice is not used reduce the temperature by evapa- (19) , vol. 38, SCIENTIFIC AMERICAN. 
Feed Water Heater and Purifier Is located at No . 97 right to manufactnre a phonograph as described in SCI· ration? A. No ;  in such cases the substances are frozen (24) A M R k · I h 
Liberty St . H. T. Brewster. Manager. ENTIFIC AMERICAN SUPPLEMENT No. 188, or is it pat. In consequence of their own nncompensated radiation. . . , . as s .  s t ere a metal that 

ented ? Also, has a person the right to manufacture a 1. For the same increment of heat, is not the vapor of Will melt at a heat low enough to form castings in iron 
Magneto Call Bells for Telephone Lines. The Best. I I '  h A Ab h i moulds the metal alloy or compound to be st telephone, nsing a box like Bell's and the ferrotype alcoho more e astlc t an steam? . ave t e pa nt ' " rang 

No battery required. Bunnell, 112 Liberty S\ . •  N. Y .  disk ? A. See " Rights of Investigators " in No. 7 o f  of maximum density, no. 2 .  Is i t  condensed a s  readily enou�h to make a strong nnt for bolts, slightly or very 
current volume of SCIENTIFIC AMERICAN. 2. I made as steam ? A. Yes. elastic? A. As we understand you, no. . Manufactured Articles and Specialties introduced to 

Trade and Consumers. Cash pald. J . N  . Gerard, Manuf. 
Agent, 1U Pearl St., New York . 

The SCIENTIFIC AMERICAN Export Edition Is pub· 
IIshed monthly, about th& 15th of each month. Every 
number comprises most of the plates of the four preced. 
ing weekly nnmbers of the SCIENTIFIC A >IEltICAN, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages, each number Illustrated with 
about one hundred engravings. It is a complete record 
of American progress In the arts. 

one exactly like the one described in said SUPPLElIIENT, (12) R. V. G. asks : 1. What is the most (25) J. A. W. asks : Can you explain why 
figures 3 t0 7 inclusive, and it does not reproduce. What . steam from sea water will melt Babbitt metal when fresh 
can be the matter with it? A. If you have carefully powerfnl spnng. that c�n be made? A. We do. not water steam will not? I have a small steamboat (3 tons) ' 
followed the directions, It should work. We think the know that there IS a limit to the �ower. 2. �hat sprmgs I the piston has a Babbitt ring, and twice salt water ha� 
trouble is in the damping of the diaphragm. compress or expand the most ID propor�lOn to their 

I' been nsed in the boiler and both times it ha lted th load and power? A. Tempered steel sprmgs. 3. In rin . ' s me e 
(3) 1\1. G. writes : I wish to make an appar. " Science Record " for 1875 p. :l19 I 1Ind that springs I g. �. We thInk It probable �hat the trouble is caused 

. " by a higher temperature than IS usual with fresh water atus to compress oxygen gas in tanks without the aId can be made that Will exert a pressure of 800 or 900 Ibs . but cannot form an decided 0 inion fr m 
' 

of pumps. The following is tbe description of my ar. Has there been any improvement since then? A. We sent. 
y p a the data 

rangement : I have a tank capable of holding 80 feet think not. 4 . What is the distance that the periphery 
of gas IInder a pressure of 600 Ibs. ; attached to its stop. of the spring barrel w11l travel In this spring? A. This (26) A. B. writes : Will you please inform 

Kreider, Campbell & Co. , 1030 Germantown Ave., cock is a retort, standin� the same pressure, lIlled with can be arranged as desired. 5. What is this 800 or 900 me of the correct way to draw a true square for the 
Phila., Pa., contractors for mills for all kinds of grinding. chemicals. 1 heat the retort, and the gas by its own Ibs. ,  the greatest pressnre exerted, or the medlnm? A. foundations of or for setting 

Wheels and Pinions, heavy and light, remarkably 
.trong and durable. Especially Bulted for sugar mills 
and similar work. Pittsburgh Steel Casting Company, 
Pittsburgh, Pa. 

The Lawrence Engine is the best. See ad. page 237. 

pressure is forced from the retort into the tank. Now I The mean. 6. What was M. Lereaux's success with his double engines ? How can I de- A 

force its way into the tank. A. There are s imilar de- bination of rubber springs, be made that will compress , from E ? What should be th(' '
" .... 

vices for generating oxygen under pressnre in 'he mar. two or more feet, and what Is the rule for computing I distance from C to D? Is there '" 

would like you to inform me if this arrangement wonld spring propelled cars? A_The cars have not become com· termine when A is square with 

L 
fulfill its purpose, and if the gas In the retort would mercially successful. 7. Can a rubber spring, or a com· B, if C and D are each 10 feet C 

ket, but owing to the necessity of heating the retort the load that they will sustain and their compression? i not a �ule to determine that f.or " 
Try Penlleld Tackle Block Works, Lockport, N. Y. nearly or quite to redness, the experiment Is not s very A. Yes. The load must be determined by experiment. I any dimensions? . A. The diS' ...... 
For the most snbstantial Wood-Working l'ools, ad. safe one. Oxygen derived from potassium chIorate 8. What is the strongest cylinder coiled wire spring that , tance from C to D IS the square E D 8 

dress E. & }'. Gleason, 5� Canal St., Philadelphia, Pa. shonld be thoroughly \Va.hed before storing it ln either I can be made, and what wonld be its expansion? A. A ' root of CE'+�E" We do not . 
Bevel Protractor.-Patent for sale. Combines seyeral Iron or copper tanks. With a good head of water the spring can be made as strong as desired by increasing remember havmg seen such a book as yon reqUire. 

drawing tools. F. L. Cook. Falrfield, Iowa. gas may b.e readily compressed several atlnospheres by i its size, and the ex�ansion can be varied in the same I (27) H. D. O'B. asks : What will make ker-
Wheelbarrows.-Over 50 styles, with felloe.plated, hydrostatlc.pressnre. . 

i ma�ner. 9. What IS the. rule for computing the load a ,  osene oil (crude or rellned) thIcker or heavier? Please 
bolted wheels .  Pugsley & Chapman. B Liberty St., N. Y .  I would like t o  know if there I S  any means to lInd cylmder coiled spring Will sustain, and its expansion? state in the order of cheapness. A. Paraffin oil, lard 

f?cus of a rellector (concave mirror) aside from prac. A. Snch data are usually o?tained by experiment, as I oil, Venice turpentine, etc. Notice.-Charles N. Elliott, of N. Y., is no longer con· 
nected officially with the Ingersoll Rock Drill Company, 
and Is not authorized to collect moneys or transact any 
bUSiness whatever for the same. 

Exhibition Magic Lantern and 60 Views, only $25. 
Catalogue free. Outfits wanted . Thea. J. lIarbaek, 1m· 
porter and Manufacturer, B09 Fllbert St . ,  Phll a . ,  Pa. 

The improved Gatling Guns fire over 1 ,000 shots per 
minute. and are the most destructive war weapons ever 
invented . Gatl1ng Gun Co., Hartford, Q)nn . ,  U . S .  A .  

Blowers.-One No. 5, two No. 6, regular pattern, steel, 
pressure Sturtevants ; one No. 6, Hot Blast Apparatus ; 
also other sizes for sale very low . Exeter Machine 
Works, 140 Congress St., Boston, Mass. 

tlce, as I have practiced for several months and never there are many elements which cannot be accurately In· I . . 
found it. A_ If the rellecting surface is a portion of a troduced into a general formnla. (28) R H. W. and ot�ers.-Tflllltrocel

.
lu. 

sphere, the principal focus will be fonnd at a point on I lose may be prepared by steepmg clean dry cotton w ool 
the axis midway between tbe snrface of the mirror and (13) W_ H. , S. asks (1) how to fasten rubber for a tew minntes In a mixture of pure fuming sul-
the center of the sphere which the mirror would form to wood. A. Melt together in a suitable iron vessel, phuric and nitric acids (nitric acid-specific gravity 1 '5 
if it were extended with uniform cnrvature. over a gentle lIre, equal parts of pitch and gntta percha. -3 parts ; sulphuric acid-specific gravity 1 '84-6 parts, 

Use warm. 2. Is saltpeter or sugar Injurious to rubber? squeezing, thoroughly washing in running water, and 
(4) D. G. writes : I would like to know the A. If the rnbber is vulcanized they will have little or carefully drying it at a very gentle heat. But to secure 

proportion of power required to move the valve com. ! no effect at ordinary temperatures. uniformity and render the produce less liable to sponta· 
pared with same power to do the necessary work of en· I (14) W A P -S 

• • W H S neous decomposition the following precautions are ne· 
gine; thus, i f  20 horse power is  required for engine , • • . ee reCIpeS gIven . . . cessary: 1. The thorough cleaning and drying of the 
work, how mnch additional is needed to shift valve for and others, on thIs page. cotton previous to its immersion in the acids. 2. The 
feed? A. It is ordinarily considered that the friction I (15) C. F. P. writes : With reference to steeping of the cotton in a fresh mixture of acids (the 
of valve, etc.,  is equivalent to a pressure of from 1 to 2 acoustic telephone 1Ignred and described in a late issue, strongest procurable in commerce) after the first im­

Band Saws, $100; Scroll Saws, $75: Planers, $150; Ibs. per square inch of piston area. This, of course, is please answer several inqniries : 1. What should be the mersion for 24 hours or more. 3 . The pnrillcation of the 
Universal Wood Workers and Hand Planers, $150, and I only approximate, as the exact amount in any particlI' size of rubber bands used at the turns ?  A. The small. product by washing ib in a stream of water for several 
upwards . Bentel, Margedant & Co. , Hamilton, Ohio. l Iar case must be determined by experIment. I est size. 2. How many turns may be made in a line of days and subsequently,before finally drying it, in a weak 

Howard's Bench Vise and Schleuter's Bolt Clltters, • . . 1 100 feet, without injuring its efficiency? A. We think 4 (3 or 4 per cent) solution of alkali or sodium carbonate. 
Howard Iron Works . (5) N. M. �. asks : What Will purIfy CIS, or 5. 8. Is a small wire as good or better than a string, 

Twenty-five per cent saved by nse of II. W. JOhns' 1 tern water that IS stagnant? A. The well should be and does it need as much tension ? A. No . 4. What (29) C_ W. C. asks : What should be the 
Asbestos Liquid Paints. pumped dry and thoroughly cleaned. Under the clr· Is the proper mode of hanging and making turns when speed of a saw in a scroll saw; .awing 7.4 inch walnut, 

The only Engine in the market attached to boiler . c�mstances it would not be safe to attempt the puri1lca· a wire is used ? A. Hang the wire on short strings. 5. stroke 17.4 inch? A. A good speed is 900 to l,OOO strokes 
having cold bearings. F.F.& A.B.Landls, Lancaster, Pa. tlOn of the water. How can the inconvenience of a bole for wind and per minute. 

& Scroll (6) H. L. asks (1) for a recipe for keeping storm to enter the room be got over, in using this kind What is putty powder? A. Ignited "tannic oxid e (ox. 
James T. Pratt Co. , 58 Fulton St. , N. Y. ide of tin). 

Saws and Designs. Send for circular. brass clean. I have a microscope, and I wipe it every of a telephone? A. By covering the hole with very 

North's Lathe Do[!_ 347 N. 4th St . ,  Philadelphia, Pa. time I use It, but it gets rusty. A. Clean and polish the thin rubber and running the thread through a needie 
� work, warm it, and while warm apply a uniform 111m of I hole in the rubber. 

Best Turbine Water Wbeel, Alcott's , Mt. Holly, N. J. one .of the following lacquers: 1. Shellac, 3 ozs. ; tur· II (16) J. L. S.-See p. 107 (12), vol. 37, SCI' 
Sheet Metal Presses, Ferracute Co , Bridgeton, N. J. merlC, l oz. ; drag�n's blo�d, 7.4 o�. ; . alcohol, 1 pInt. Di· . ENTIFIC AlIERIOAN. 
Use the Patent Improved Sheet Iron Roofing and Drip gest for a week, with occaSIOnal stlrrmg,decant and IDter. I • • • 

Crimped Siding made by A. Northrup & C o . ,  Pittsburg, 2. Digest in separate portions of wood naphtha or wine I (17) G. F. P. WrItes : Durmg the eclIpse of 
PI' . Send for circular and prices . spirits an excess of turmeric and dragon's blood; dis- last month, which was only partial with ns, I noticed 

Nickel Plating.-A white deposit guaranteed by using 
our materlaJ. Condlt,Hanson & Van Wlnkle,Newark,N.J. 
English Agency, lB Caroline St . ,  Birmingham, 

solve shellac in 5 parts of alcohol or wood naphtha that the light that passed through the tree tops to the 
(methylic alcohol), and color with the above tinctures ground were all of a crescent shape, with the points of 
(IDt<:red) to suit . 3. Dissolve in about 12 ozs. alcohol the crescent pointing north without any exception. A. 

J1i oz. shellac, 1 drachm dragon's blood, and 7.4 drachm A beam of light from the sun falling through a small 
J. C. Hoadley, Consulting Engineer and Mechanical tnrmeric root . It is sometimes necessary to filter the aperture of any shape forms on the object npon which 

and Scientific Expert, Lawrence, Mass. varnisb. It is applied as usual .  At lIrst the varnish it rests a luminous disk, which Is the Image of the sun. 
Boilers ready for shipment, new and 2d hand. For a will seem to be a failure, but in a short time it wii l have The tree was virtually a screen with a number of small 

good boller, send to Hilles & Jones, \Vllmlngton, Del. a beautiful gold color. 2. Will chloride of calcium In I apertures, and the crescent shaped Images were so many 
Punching Presses, Drop Hammers, and D ies for work· 

ing Metals, etc . The Stiles & Parker Press Co. ,  Mlddie. 
tOWD, Conn. 

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

the box absorb the moisture and keep it bright? A. A ' pictures of the sun. Diminished light during the eclipse 
small vessel of quicklime will answer better. � Is favorable to the formation of these images, and an 

(7) C G L & C C k '  1 A th 
'1. image of the sun's full disk is best prOjected on a hazy . . .  . .  as . . re e ral day. 

road cars on any of the roads lighted with gas ? A. (18) O. H. -See re I t (25) " Notes and Yes. II. If so, is the gas taken on at towns on the road, _ "  . p y o , 
or is it manufactured on the car? A. A sufficient quan. Qnenes, m No. 7 of current volume. 
tity of gas for a trip is forced into an iron cylinder sus. I (19) C. W. R-See reply to (18), " Notes 
ponded nnderneath the car, and it is supplied to the and Queries," in No . 9 of cnrrent volume. 

(30) B. wants to know what will kill cock­
roaches and bed bugs . A. See pp. 171 (I), vol. 38, and 
299 (25), and 69, vol. 37, SCIENTIFIC AMERICAN. A little 
turpentine or kerosene oil is among the best of exter· 
minators for the latier. 

(31) H. M. H. asks for a recipe for making 
an oil 1lnish for walnut doors that will stand the weather . 
Also a recipe for a walnnt stain . A. See pp. 59 (4), 172 
(32), and 283 (14), SCIENTIFIC AMERICAN, vol. 38. 

(32) C. E. G. asks for the simplest process 
of bleaching shellac. A. Boil the shellac with about JO 
its weight of caustic potash in 3 or 4 volumes of water, 
and when dissolved 1I1ter and pass chIorine through it in 
excess; wash and digest the precipitate with water. 
Softened by heat. 

(33) H. D. M. writes : I put a cask in the 
water, and make a mark on it, to show how far It sinks 
in the water. If 1 1111 the cask with air compressed to 3 
or 4 atlnospheres and put it in the water again, will it 
rise or sink below the mark? A. It will sink. 

(34) R P. writes : 1. I have two bar magnets 
� by 4 Inches. Can I nse them to make some magnetic 

The Asbestos Roollng is the only rel!abl� snbstitute 
for tin , It costs only one half as much , ls fully as dura. 
ble, and can be easily applied by any one. H . W .  Johns 
ManufactUring Company are the sale manufacturers . 

burners through a pressure regulator. 1 (2 M C W' " d  . " 0) . . asks : 1 . III sulphurIC aCl cor· telephones ?  A. Yes. 2. If so, how much of No. 40 
(8) W. H. R. WrItes :  Some tIme S1Oce, hav· rode iron so as to injure pipes? If so, can it be coun· silk covered copper wire mnst. I nse ? A. Use 1 oz. of 

ing OCcasiOIf to mil.ke some repairs on a two fiued boiler teracted by washing with any other mixture, and what I wire, 8. How large shall I make the dlllphragms? A. Alcott's Turbine received tbe Centennial Medal. 
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About 1� incb. 4. I have some tintype plate. Will 
thiB do for the d18phragms? A. Yes. 

(35) D. A. R. asks if the Manetto or the 
Thompson battery,or any other modification of the same, 
can be used on open circuit. If not, will you please in· 
form me of any form that may be so used, dispensing 
with the liquid f My object is to attain some form 01 
battery that may be carried about, and at the same time 
work on open circuii. A. A Leclancht! battery would 
probably suit your purpose. You might use a moist 
pile, consisting of a number of disks of copper and zinc 
separated by disks of pasteboard and arranged thus: 
copper, zinc, pasteboard; copper, zinc, pasteboard, etc. 
The pile should begin with one metal and end with the 
other. Saturate the pasteboard with brine. 

(36; W. L. J. asks : Is there any method of 
hurdening lead after moulding? A. As we understand 
you , no . 

1. Can additional light from the same jet be given by 
using a conical refiector? A. No ; but all of the light 
may be thrown in one direction. 2. What amount of 
heat will the common refiectors now in use stand with. 
out being destroyed or unfit for use ? A. A metallic reo 
tlector will stand all that is required. 3. Of what mate· 
rials are these reficctors constructed 1 A. Of silver 
plated metal or silvered glass. 

(37) E. A. K -The amount of water in 
tine wheat fiour is usually about 10 per cent. Potato 
tlour usually contains from 8 to 12 per cent, and some· 
what whiter. 

(38) W. & D. ask : 1. Will you please in· 
form us of the fastest speed ever attained by a locomo· 
tlve and a train , either on this continent or on the otherf 
A. This is a disputed point, which we think has never 
heen satisfactorily settled. 2. Will you also tell us 
where we can find a description of the largest locomo. 
tive in the world? A. See SCIENTIFIO AMERICAN, August 
15, 1874, p. 100. 

(39) W. E. B. asks (1) for information 
about galvanizing gray iron. A. See p. 139 (12), current 
volume, SCIENTIFIC AMERICAN. 2. Also give a recipe 
for tinning iron, e� A. The articles must first be thor. 
oughly annealed while excluded from the air, and when 
cold submitted to a hot dilute pickle of sulphuric acid. 
Mter the oxide is removed they should be cleansed in 
water. When dry, plunge them In a bath of hot palm 
oil , and when heated to the temperature 0/ the oil 
(about 200° Fah.) Immerse quickly in a bath of melted 
tin covered with the oil. Remove and drain. To obtain 
a thicker coat of tin submerge again in the tin bath, 
heated but little above the melting point. Small arti· 
cles of brass or copper are ·tinned by boiling with a 
strong aqueous solution of potassic stannate, or with 
tin filings and solution of cream of tartar or caustic 
soda. 

(40) D. C. asks : Can water be congealed 
or hardened so as to be unaffected by a moderate heat? 
I have seen, in caves in Bermuda and elsewhere, a stony 
substance formed by dripping water. Is this formed by 
the gases of which the water is composed, undergoing a 
chemical process caused by the nature of the materials 
forming the surroundings of the cave, or is it simply an 
accumulation of particles of matter which the water 
gathers in its course ? A. No. Water containing 
lime carbonate in solution deposits a portion of it on 
free exposure to air. The stalactites and stalagmites 
seen in caves consist of lime carbonate deposited 
in this way from water trickling through the roof of the 
cave. 

(41) F. D. T. asks for a recipe for making 
artificial whisky without alcohol. A. Whisky cannot 
be made without alcohol. 

(42) M. M. asks how to clean or bleach ivory 
that has become stained or yellow from exposure or 
handling. A. Ivory is whitened or bleached by rubbing 
it with finely powdered pumiceetone and water, and ex· 
posing it to the sun while still moist, under a glass 
shade to prevent desiccation and the occurrence of 
cracks. Repeat the process until the proper effect Is 
produced. Ivory may also be bleached by immersion 
for a short time in water holding a little sulphurous 
acid, chloride of lime, or chlorine in solntion ; or by ex· 
posing to the fumes of burning sulphur, largely diluted 
with air. Where the ivory keys cannot be removed the 
polishing process may be the best. 

(43) C. H. F writes : If a man should leave 
Chicago, TIl., at 12 o'clock Monday noon, and travel 
west around the earth at the same rate of speed as the 
earth revolves on its axis, he arriving in Chicago at 12 
o'clock Tuesday noon, where would he first have passed 
people to whom it had been Tuesday noon ? A. We be. 
lieve that sailors make the change near the coast of 
Asia. 

(44) S. G. writes : I have a high pressure 
engine, 12 inches bore, 20 inches stroke, running 90 rev· 
olutions per minute. The pulley on the main shaft 
driving the governor is 9 inches in diameter. The pul· 
ley on the governor is 10 inches in diameter. I wish to 
speed this engine to run 120 revolutions per minute. 
What size pulley will I need to put on the governor? 
The governor is Judson's patent. A.About 13M inches 
diameter if the governor is running at the right speed 
with the present arrangement. You will find the proper 
speed stamped on the governor, and should proportion 
the pulleys so as to give this speed when the engine Is 
running 120. 

(45) C. H. H. asks how he can make a 
good dressing and polish for leather. A. See pp. 60 
(10) ,  2'ZO i43), 300 (45),vol. 38, and 91 (21), current volume, 
SCIENTIFIC AMERICAN. 

How is liquid glue made ? A. Dissolve fine glue in a 
small quantity of strong acetic acid. 

1. How can I make a good writing ink ? A. See pp. 
76 (15), vol. 38, and 76 (54), 123 (15), 327, 299 (18) , 300 (61), 
and 124 (49), vol. 37, SCIENTIFIC AMERICAN. 2. Is there 
anything that can be added to make it a copying ink? 
A. A little sugar. 

(46) J. F. asks : How is celluloid made? 
A. Celluloid is a kind of solidified collodion. lt is 
composed of some fibrous material , such as cotton, 
which is dipped In sulphuric and nitric acids. The cot-

Jtitnfifit �tutritau. 235 
ton then possesses the quality of solubility and sudden Bottle stopper fastener,A. E. Barthe\ . . . . . . . . . . . . . .  206,525 1 Packing tor steam engines. J. W. Edmonds . . . . . .  206,5l8 
explosion, and is termed gnn cotton or pyroxyliJI. When Box, wine and Oil , J .  H . Livermore . . . . . . . . . . . . . . . . 200.588 Padlock, H. A hrend . . . . . . .  . . . . . . .  . .  . . . . . . . . . .  206.517 

this Is dissolved In ether and alcohol it is called collo. Brake, automatic wagon, S. S. Miller . . . . . . . . . . . . .  206,472 Padlock, W. H. Bramble . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.528 
dlon, and is used in photography. Celluloid is made by Brake, car, W. Loughridge . . . . . . . . . . . . . . . . . . . . . . . . . . 206,464 Paint, W. H. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.574 

nsing camphor in place of alcohol and ether, in connec. Brake lever, wagon, C. W. Boettner . . . . . . . . . . . . . . .  206.415 Paper bag machine. C. B .  stilwell (r) 8,357 
tion with pyroxylin. The pyroxylin is ground to a pulp Bristles, machine for trimming. A. W. Moore . . . •  206,400 Paper bags for satchel bottoms. C. B. Stilwell . . . 206.6:18 

I 
Buckle, harness. S. M. Hamilton . . . . . . . . . . . . . . . . . .  206,561 Paper dish, P. M. Aulabaugh . . . . . . . . . . . . . . . . . . . . . . .  206,412 

with water. lt Is then strained to expel the water, and Burner globes. top for. A. Combs . . . . . . . . . . . . . . . . . . 206.539 Paper pulp. articles from, G. W. Laraway . . . . . . . . . 206. 396 
pressed into a mass. Gum camphor is ground with wa· Button an d  stUd, J. W . ... I. N. Miller . . . . . . . . . . . . .  206,471 Paper roofing. J. H. Greene . . . . . . . . . . . . . . . . . . . . . . . . .  206.436 
ter and thoroughly incorporated with the pulp, one part, i Button and stud. J. A. Rupert . . . . . . . . . . . . . . .  . .  . .  206.48'1 Paper stock, draining, etc .• S. Snell . . . . . . . . . . . . . . . . .  206,632 
by weight, of camphor being used to two parts of the Can, sheet metal. J. S . Field . . . . . . . . . . . . . . . . . . . . . . . .  206.429 Paper tube machine. C .  B. Stilwell . . . . . . . . . . . . . . . .  206.637 
pulp. The mass is then put in a mould and subjected Car coupling, J. Kuntze . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.582 , Passenger register. Fowler ... Lewis . . . . . . . . . . . . . . . .  206,553 

to powerful pressure, and heated while under thill pres.. Car coupling, M. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,462 Pavement, concrete, A. B. Deall . . . . .  . . . . . . .  . .  . . .  206.426 

nre from 1500 to 3000 Fah. Car starter, J. Hansell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,562 Plane, bench, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.5(Jl 
Car starter. W. H. Lynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.465 Planing machine. metal, O. R. Chaplin . . . . . . . . . . . . 206,424 

(47) A. B. H. asks (1) for the best kind of 
oll to use to keep a gnn from rnsting. A. Clean the bar· 
reI occasionally and cover the exposed portions of the 
metal with a film of linseed oil. 2. What is best for lu· 
bricating the lock, etc . ?  A. Purified olive or sperm oil. 

(48) W. H. P. asks how to etch on steel. 
A. The clean plate must be covered with an even film 
of wax, either applied while the heat is uniformly heat· 
ed, or dissolved in alcohol and fiowed on the warm plate. 
The etching fiuld may be made as follows: Pyroligneous 
acid 4 ozs.,  alcohol 1 oz., nitric acid 1 oz. , by measure. 
Or use iodine 1 oz., iron filings � drachm, water 4 0zs. 
The lines are cut through the wax with a fine steel point, 
so as to leave the metal surface bare under the lines. 

Car starter, Lynn ... Snyder. . . .  . . . . . . . . . . . . . . . . . . . . .  206.590 Planing machine, WOOd, W. H. Doane . . . . . . . . . . . . .  206.545 
Carbonblsulphlde,manufacture of, D.D. Parmelee 206,477 Planter and cultivator. seed , S . E .  Harrl . . . . . . . . . .  206.414 
Carbureting apparatu •• C . A. Paquelln . . . . . . . . . . . . .  206,402 Plow. F . Strldde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.639 
Card , sample, S. Kutnow . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.461 Plow, W. E. Whitcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,511 
Carding machine, stripper for, Whitcomb ... Blis •. 206.510 I Plow, Williams & Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.654 
Carriage window, F. A. Neider . . . . . . . . . . . . . . . . . . . .  206,600 Plows, harrow attaehments for. J. A. WOOd . . . . . . 206.409 
Chair, child's, J. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,602 Plows, scraper for shovel. H. D. Terrell . . . . . . . . . . .  206,505 
Chair, convertible. C. J. Higgins . . . . . . . . . . . . . . . . . . .  206.450 Post socket, S . Britt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.531 
Channeling tool, E. F. Edgecomb . . . . . . . . . . . . . . . . . .  206,547 . Potato digger, C .  P . Higgins . . . . . . . . . . . . . . . . . . . . . . . .  206.568 
Churn. C .  V . ... J. W. Baker . . . . . . . . . . . . . . . . . . . . . . . .  206,413 Potato digger, J .  C . Webster . . . . . . . . . . . . . . . . . . . . . . . .  206,652 
Churn, C. Guyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,559 Potato separator, Davl . ... Wilson . . . . . . . . . . . . . . . . . .  206.544 
Churn, N. C. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,443 Press, H. Froese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.554 
Churn, E. W. Trow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.5Ol Pres., lever, V. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .106,527 
Churn. R. M .  Thaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,645 Press, steam and hydraulic. J . F. Taylor . . . . . . . . .  206,501 
Churn motor. J. A. Alexander . . . . . . . . . . . . . . . . . . . . . 206.520 Pre.ses, mat for 011, J. T . Harblne . . . . . . . . . . . . . . . . 206.563 
Cider mlll and pres •• D . A. Smith . . . . . . . . . . . . . . . . . .  206,600 PrInter's chase, S. Crump . . . . . . . . . . . . . . . . . . . . . . . . . .  206,541 

The etching fiuid is then poured on, and removed as Cigar lighter, J. M. Keep . . . . . . . . . . . .  . . . . . . . . .  . . . . . .  206,577 PrInter's cbase, IV. K. Everdell . . . . . . . . . . . . . . . . . . . .  206,427 

soon as the metal is .u1Ilciently etched. Clasp, F. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  206,388 Propeller, endless chain. H. Exall . • . • . . . . . . . . . . . . . .  206.551 
Clock face. G. Ager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,411 Pump, F. A. Helmecke. . . . . . . . . . . . . . . . .  . . . . . . . . .  206.446 

(49) C. W. W. asks what to use to make , Cloth foldlng machlne, A . Warth . . . . . . . . . . . . . . . . . .  206,651 Pump, W . W . Stetson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.496 
muslin and paper for _ smlill balloons fireproof or air· Cloth sponger and drier. M. C. Swift . . . . . . . . . . . . . . . 206.499 Pump, double acting. J. G. Wolf . . . . . . . . . . . . . . . . . . .  :.106.655 
tight. A. The fabric may be rendered uninfiammable Coal hod, H . S. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  206.614 Pump, hand. J. M. Holland . . . . . . . . . . . . . . . . . . . . . . . . .  206,451 

by soaking !t in a strong 'aqueous soliltion of commer. Collar, R. Greenidge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.487 Pump, lift, J. E. Leonard . . . . . . . . . . . . . . . . . . . . . . . . .  206.587 

cial sodium tungstate and drying. For airtight var. Commode, A. )Iullory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,593 Pump, vertical steam, Jamieson '" Foster . . . . . . . . .  206.451 
Corn husking Implement, J. W. Preston . . . . . . . . . . 206,609 Radiator. hot air, Parks & AJlen . . . . . . . . . . . . . . . . . . .  206.403 

nishes, etc., see p. 268, vol. 36, SCIENTIFIC AMERICAN. Cornice. window, J. Peterman . . . . . . . . . . . . . . . . . . . . .  206.001 Railway track, A. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  206.416 
(50) C: F. H. asks : What is the substance Cross head and other Slides, W . Tucker . . . . . . . . . . .  206,648 Railway track, J. W. Travis . . . . . . . . . . . . . . . . . . . . . . .  206,647 

mostly used for coloring butter, and also state thc sim. 
Curry comb, H. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.526 Railways, destroying vegetation on. L . B . Slmpson 208.628 
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Cuspadore, A. Ledlg . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,585 Rice beaters. etc., operating. W . J. Henderson . . .  206,«9 

p es est or Its etectlOn ? . Annatto is very often Cut olf, automatic water, V . M. Ring . . . . . . . . . . . . . .  206.616 Rudder of vessels, working, J. )I organ . . . . . . . . . . . .  200.401 
employed; when pure it Is not detrimental to health; Digester. M. Czlner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,391 Ruler. H . Adler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,410 
but it is often adulterated with red lead and ocher. Ex· Dredging machine, T. M. Jones . . . . . . . . . . . . . . . . . . . .  206,575 Saddle, harness, RI.ser & Lang . . . . . . . . . . . . . . . . . . . . 206,405 
amine several portions of the sample under a good mi. DrllI, ratchet, J. D. McAulls . . . . . . . . . . . . . . . . . . . . . .  206,468 , Sand. obtalner and washer, D. C .  Williams . . . . . . . 206,514 
croscope, using a J4 or lth Inch objective. In pure but. Drying apparatus, D .  A.bury . . . . . . . . . . . . . . . . . . . . . . .  206,521 I Sash tastener, J. C . Brannon . . . . . . . . . . . . . . . . . . . . . . .  206.529 

ter nothing is seen except the characteristic fatty glob. Drying apparatu •• T . Clcgg. . .  . . . . . . . . . . . . . . . . . . . . . .  200,389 i Sash fastener. B
: Lander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.588 

ules and granular masses of curd and the cubical crys. Eaves trougtl hanger, J. P . Splss . . . . . . . . . . . . . . . . . . .  206,495 i Sash fastener, C. E .  Stellar . . . . . . . . . . . . . . . . . . . . . . . .  206.636 

tals of salt. If the butter has been artificially colored, 
Electrode, glove, J . S .  Morel . .  . . . . . . . . . . . . . . . . . . . . .  206,474 ' Sash holder, C. E. Stellar . . . . . . . . . . . . . . . . . . . . . . . . .  206,684 

the coloring matters as well as farinaceous and other 
Elevator., ratchet guide for, L .  S. Graves . . . . . . . . .  206.434 Saw handles, attaching, R. Crosby . . . . . . . . . . . . . . . . . 206,540 
Engine. hot air, B. F. McKinley . . . . . . . . . . . . . . . . . . . .  206,597 : Sawing machine, E. F. Wilcox . . . . . . . . . . . . . . . . . . . . .  206,512 

common adulterants may be distinguished a8 distinct Engine, reciprocating steam, A. Kissell . . . . . . . . . . .  206,400 Sawing machine. drag , A. Ransome . . . . . . . . . . . . . . . .  206.404 
from the bntter. Engine, steam, F. A. Gardner . . . . . . . . . . . . . . . . . . . . . .  206.555 Scales, platform, F. Fairbanks . . . . . . . . . . . . . . . . . . . . 200,426 

MINERALS, ETC.-Specimens have been reo EngIne, wind, D .  R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  206,631 Screen, portable, S. W. Cornell . . . . . . . . . . . . . . . . . . . . 206.423 

• d f  h f 11 Fabric for garments, marked, W. C . Lawson . . . . . .  206.584 Sewing machlne, D .  Williamson . . . . . . . . . . . . . . . . . . . . 206,518 
celve rom t e o  owing correspondents, and Fabric for stockings, etc . ,  C. E . Wakeman (rl . . . .  8,353 Shaving apparatus, J . Monks . . . . . . . . . . . . . . . . . . . . . .  206,413 
examined, with the results stated : Fare reglster, C .  B. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  206,565 Shearing animals. device for, W . M . G . Tnrquand. 206,650 

Feather renovator, W. B. Taylor . . . . . . . . . . . . . . . . . . .  206,644 Shirt, W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.519 
J. P. and W. J. P. -An Impure micaceous and sili· 

cious clay (aluminum silicate) of little value . -T. M . ­
l t  i s  a rich ore of iron containing zinc blende. A quan· 
titative analysis would be necessary to determine its 
precise value. 

COlIllro'NICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges 

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

Meteoric Phenomena. By D. E. W. 
The Crank Motion. By E. H. 
Celestial Machine. By G. V. 
An Astronomical Law. By H. L. 
The Sensitive Flame a. a Microphone. By W. L. S. 
The Electrical Indicator for showing the Rotation at 

the Earth and the Micro-Telephone. By A. E. D. 
The Micro-Telephone. By T. J. F. 
The Metamorphosis of the Barnacle. By G. K. 
Hack Horses and Chcmistry. By W. P. W. D .  
Spider and Potato-bug. B y  R .  B .  F. 
Flow of Water through Pipes. By R. G. 
Fuel Saving. By R. G. 

HINTS TO CORRESPONDENTS. 
We renew our request that correspondents, in referring 

to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents mak" inquiries which 
cannot properly be answered in these columns. Such 
inquiries, if signed by initials only, are liable to be cast 
into the waste ba.ket. 

Persons dcsiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

lOFFlCIAL.] 

Felly joint, J .  Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,455 Shoe nail, E. L. Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.515 
Fence. Iron, Clark '" Lothrop . . . . . . . . . . .  .. . . . . . . . .  206.538 Siftcr. ash. B. R. Tenney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.502 
Fence post, G. J. Shoemaker . . . . . . . . . . . . . . . . . . . . . . . .  206.624 Sirup evaporator. R. M. & J. M. Brooks . . . . . . . . . . 206,582 
Fences, making barbed ropes for wlre.H. B. Scutt 206.623 Skate. E. H. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,524 
Fire arm, breech.loadlng. J. T. Morrison . . . . .  206.475 Spark arrester, A. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . .  206.549 
Fire arm, revolving, G. W. SchOfield (r) .  . . . . . . . . . . .  8,854 Speed, changing, W. R. Schurmann . . . . . . . . . . . . . .  206,621 
Fork, pickle, S .  Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.482 . Spring, vehicle, J .  Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.557 
Fruit drier, Roger . ... Tuttle . . . . . . . . . . . . . . . . . . . . . . . .  206.618 Spring, vehicle, R. H. Guyer . . . . . . . . . . . . . . . . . . . . . . .  206.438 
Fruit. drying apparatus for, A. Coleman . . . . . . . . . .  206,421 Square, S. Lonergan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,463 
Fuel, preparing gaseous, W. S .  Sutherland 206,642. 206.643 Stair rod .ecurer, C. E. Steams. . . . . . .  . . . . . . . . . . . .  206,497 
Glass C8sts for mould., Beatty & Zimmerman . . . . 206.386 Stamp canceler, electric. E. S. Dow . . . . . . . . . . . . . . . .  206.546 
G1assware, frosting, E. D. Dlthrldge . . . . . . . . . . . . . . .  206,392 1 Stocking supporter. C. W. Foster . . . . . . . . . . . . . . . . .  206,552 
Glassware, manutacture ot, D. C. Ripley . . . . . . . . . .  206,617 i Stove, camp. B. W. Collier . . . . . . . . . . . . . . . . . . . . . . . . .  206,422 
Glassware. monld for decorating, H. S. McKee . . .  206.596 i Stove, cooking, C .  Temme . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,5Ol 
Glove, A. Hesthal . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . .  206.587 1 Stove door, C. Temme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.504 
Governor for valve motions, H .  Tabor . . . . . . . . . . .  206.500 , Stove. laundry, J. Voegtle . . . . . . . . . . . . . . . . . . . . . . . . .  206,4(17 
Grain blndar, sheaf dropper for. J. Branning . . . . .  206,530 I Stove leg, R. D. Ryerson . . . . . . . . . . . . . . . . . . . . . . . . . 206.488 
Grain. etc., drier for, l>. A .  F,umerfelt . . . . . . . . . . . .  206,431 Stove pipe jOint, Milliken '" Pillsbury (r) . . . . . .  . . . 8,856 
Grain scourer, C .  B. Horton (r) . .  . . . . . . . . . . . . . .  . . .  8,352 Stoves, ash guard for, C .  A . Hamlin . . . . . . . . . . . . . . . 206,440 
Grain separator. D. O. Har.hman . . . . . . . . . . . . . . . . . .  206,446 Stoves, turn table for, J. T. Peet . . . . . . . . . . . . . . . . . .  206,419 
Grain separator, S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,498 Sulky. trotting, H. B. Pau! . .  . . . . . . . . . . . . . . . . . . . . . . . .  206.006 
Graln .cparator, A .  '1'homas . . . . . . . . . . . . . . . . . . . . . . . .  206,506 Swine, Instrument for ringing, W . D. Brown . . . . .  206,419 
Grain tally. W . N. Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.480 , Swing. W. S. 1"othl1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,406 
Graining, O. Sidmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,625 Switch head chair, G. W. Rawson . . . . . . . . . . . . . . . . . .  206.612 
Grate for open fire place., F. N.  Hart . . . . . . . . . . . . 206,445 , Syringe apparatus. C.  Weed. . . . .  . . . . . . .  . . . .  . . . . . . .  206,653 
Grocer'. hln, R. K. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.542 I Tag for marking animal •• C. P . Housum . . . . . . . . . .  206,569 
Halter, S . S .  Leland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,586 Tank, 011. W. & G. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.5R1 
Harne fastenlnll, L. S. Flatau . . . . . . . . . . . . . . . . . . . . . . .  206.430 Thrasher and separator, grain, B. Jackson . . . . . . . .  206.456 
Hammer. E. F . Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,394 I Tile. paving and tloorlng. T. New . . . . . . . . . . . . . . . . . . .  206,601 
Hames. check hook, G. A . Allen . . . . . . . . . . . . . . . . . .  206.518 : Time Indicator, watchman's, F. Imhaeuser . . . . . . .  206.572 
Harness tree, J. H. Martin . . . . . . . . . . . . . . . . . . . . . . . .  200.594 i Tran.planter, L. F. Johnston . . . . . . . . . . . . . . . . . . . . . .  206,576 
Harrow, F. Sehaumburg. . . . . . • . • • . • . . • • • . . . . . . . . . .  206.490 Tree. and tlower., artificial, F. C .  Bowen . . . . . . . . . .  206.38'7 
Harvester. Cooley. Oliver & Sherwood . . . . . . . . . . . .  206.425 Trlmmlnll, A. Sturm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,640 
Harvester. corn, G. A. Harvey . . . . . . . . . . . . . . . . . . . . . .  206,395 Turnstile register. Reilly & Speller. .  . . . . . . . . .  . . . .  206,618 
Hatchway, 1 . H. Philips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,608 Type writing machine, W . A . Hall . . . . . . . . . . . . . . . . .  206,439 
Heater, jet, W. Howarth . . . . . . . . . . . . . . . . . . . . . . . . .  206,453 Valve action, W. H. Guild. Jr . . . . . . . . . . . . . . . . . . . . . . .  206,553 
Bedge plants, bending, W. young . . . . . . . . . . . . . . . . . .  206.656 Valve for steam engines, slide, C. M. Miller . . . . . . . 206,398 
Hinge, harrow, H . S. Jory . . . . . . . . . . . . . . . . . . . . . . . . . .  206,458 Valve, safety. F. Lunkenhelmer . . . . . . . . . . . . . . . . . . . 200.589 
Hinge jolnts,removlng plntles,H.Knlckmann . . . . .  206,580 Ventilator, water power closet, W. Selvey . . . . . . . .  206,491 
Hog cholera compound, J. T. Maxson . . . . .. . . . . . . .  206.595 Vise. calking. Rickard ... La Brash . . . . . . . . . . . . . . . . . .  206.615 
Hor.e collar, W. H. Brown.on . . . . . . . . . . . . . . . . . . . . . .  206,535 Wagon, dumping. J. Giles . . . . . . . . . . . . . . . . . . . . . . . . . .  206,483 
Horse power, C .  E . Macarthy . . . . . . . . . . . . . . . . . . . . . . .  206.592 Wagon jack, J. J. Adgate . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.516 
Hor.epower, J. T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  206,399 Wagon jack. W .  A .  Pierson . . . . . . . . . . . . . . . . . . . . . . . . .  206,481 
Hub, vehicle, W. )luIllnR . . . . . . . . . . . . . . . . . . . . . . . . . .  206,476 Wal.tcoat, D. E. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.620 
Hydrant, fire, S. Rainey . . . . • . . . . . . . . . . . . . . • . . . . . . . . . .  206,611 Wash.tand for factories. etc .• W. Humphrey . . . . . 206,454 

I N 0 E X 0 F I N V E N T I O N  S Ice machines. tanks of, Siddeley & Mackay . . . . . . .  206,627 Washing machine, R. G. Baldwin . . . . . . . . . . . . . . . . . .  206,522 

FOR WHICH ��:���������ro';a�:·�I����:u 
...

. ���. : : : : : :  ::: �::�n:e�:��l�:���i �����.
d;: M�j,i�' : : : : : : : : : :  :::�� 

Lettel'll Patent oC the United States were Iron ve"sels, fOrming, T. F. Rowland . . . . . . . . . . . . .  206.486 Watch regulator, L. C .  Briggs . . . . . . . . .  : . . . . . . . . . . .  206,533 
Jail bar, C .  J. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,390 Watch stem. Milne '" Jourdain . . . . . . . . . . . . . . . . . . . .  206,598 
Journal hox, antl·frlctlon. W. Tucker . . . . . . . . . . . .  206,649 Water closet, bidet, J. Reid . . . . . . . . . . . . . . . . . . . . . . .  200,48( Granted I n  the Week End1n� 

Key device for post office boxes, H. R. Towne . . . .  206.646 Water lifter, autom.tlc, A. Gregg . . . . . . . . . . . . . . . . .  206,435 
&ND E&CH BE&RING TH&T D&TE. Knife, curd, A. E . Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,629 Wheel, vehlcle. J .  W. Harris . . . . . . . . . . . . . . . . . . . . . . .  206.442 

Knobs to shanks, tastenlng, E. Parker . . . . . . . . . . . . .  206.605 Wool washing machine, F. G. Sargent . . . . . . . . . . . . .  206.489 

July 30, 1878, 
[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed lI.t, 
Including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering 
please state the number and date of the patent de.lred, 
and remit to Munn ... Co., 31 Park Row. New York city. 

Advert.lslng apparatlls, N. T. Scott {r) . . .  . . . . . . .  8,355 
Alloys, copper and mangane.e, P. M. Parsons . . . . .  206,!104 
Areas, vaults, etc . ,  lighting, etc. , T. Hyatt . . . . . . . .  206,571 
Axle box, car, C. B. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,564 
Axle box, car, A. Onslow . . . . . . . . . . . . . . . . . . . . . . . . . .  206,608 
Axle, car, W. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,599 
Bag holder.E. Cartier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,587 
Ball and ear, W. M. Dallman . . . . . . . . . . . . . . . . . . . . .  · . .  206,543 
Ball jOint, W. Ellinger. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  206.398 
Bee hive. P. A. Westervelt . . . . . . . . . . . . . . . . . . . . . . . . . . 206,509 
Belting, leather, T. Gingras . . . . . . . . . . . . . . . . . . . . . . . .  206,556 
Blotter and moistener, W. W. Beach . . . . . . . . . . . . .  206.414 
Boller, .team. W. C. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . 206,41£ 
Bolting reel, T . O. Kilburn . . . . . . . . . . . . . . . . . . . . . . . . .  206,459 
Boot and .hoe seams, D. A. Sntheriand . . . . . . . . . . .  206,641 
Bootjack. S. B . Bartlne . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . .  206,528 
Boot and shoe seam rubber, W. Manley. . . . . .  . .  . .  206,467 
Bottle stopper and tastener,F. J. Be7bold . . 206 '92, 206,493 

Ladder and trestle, T. 1I11keal . . . . . . . . . . . . . . . . . . . . . . .  206,470 
Lamp burner, E. P. Follett . . . . . . . . . . . . . . . . . . . . . . . . . .  206,482 
Lamp fixture, extenSion, J . A .  Evarts . . . . . . . . . . . .  206.550 
Lamp, street, J. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.518 
Lantern, A. W. Paull . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,478 
Lathes, work support for, H. Reiss . . . . . . . . . . . . . . .  206.485 
Life boat. D. G. Haskins . . . . . . . . . . . . . . . . . . . . . . . . .  206.«7 
Life pre.erver, :\1 . Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.897 
Lock, G. S. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.633 
Locomotive tenders. feeding. J. Haggas . . . . . . . . . . •  206,560 
Lumber, making compound. W. E. Brock . . . . . . . . .  206.584 
Medicinal compound mould. C .  Carter . . . . . . . . . . . 206.538 
Military tactic. demonstrator, W. H. Brownell . . .  206,'"0 
Mill, cane, J. S. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.622 
Mill for bark. grinding, R. H. Shultis . . . . . . . . • . . . . .  206.494 
Mill, spindle, J. W. Porter . . . . . . . .  . . . . . . . . . . . . . . . . .  206,483 
Moulding and carving machine, C .  F. H . HoIf . . . .  206,570 
Moth trap. tor trees, eto" E. Ruhlmann . . . . . . . . . .  206.619 
Mncllage bottle sponge holder, J. S . Mercer . . . . .  206.469 
Nut lock, B. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,441 
Nut lock, H. Hemelrlght . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.566 
011 cup, A. D. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,579 
Ore separator, F. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  206,'17 
Ore separator. Howard & Atkinson . . . . .  . . . . .  . .  . .  . .  206.452 

TRADE MARKS. 
Ale and porter, Burnell & Simpkins . . . . . . . . . . . . . . . . . .  6.431 
Bone.et bourbon tonic, H . Chambers . . . . . . . . . . . . . . .  6,429 
Bourbon whisky, Bleecker & Co . . . . . . . . . . .  . . . . . . . .  6,430 
Braid, Spelman Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.421 
Cigar., R. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.412 
Cigars, S. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,424 
Corset clasps, J. G . Fitzpatrick . . . . . . . . . . . . . . . . . . . . . . .  6.432 
Cow milking device, W. Crozier. .  . . . .  . . . . . . . . . . . . . . . .  6,413 
Dried beef, C. H. Wilcox . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . .  6,426 
Fine rubber good., Davld.on Rubber Company. . .. 6,422 
Jewelry and silver and plated ware, J. H. John.ton 6,423 
Lager beer, Delaney & Griffin . . . . . . . . . . . . . . . . . . . . . . . . .  6.414  
Lubricating oils. A .  Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,426 
SewQtg machine •• Tryber '" Sweetland . . . . . . . . . . . . . . .  6,438 
tlmall beer, soda. etc., R. Alexander . . . . . . . . . . . . . . .  , .  6.41 1 
Soap, Lautz & Brothers '" Co. . . .  . . . . . . . . . . . . . . . . . . . .  6.425 
Stove polish, Phcenlx Plumbago Mining Company . .  6,415 
Waterproof cloth, The Rubberold COJlll)any " . . . . .  6,427 
Whisky, C. H. Ross & Co . . . . .  6,416, 0,417, 6,418, 6,419. 6,420 

DESIGNS. 
Or" jigger, F. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,418 Crochet stltch, C .  A. Burnham . . . . . . . . . . . . . . . . . . . . . . 10,760 
Ores, extractlnJr metals from their, J. 1'ro.ser . . . .  206,610 I Hat and coat rack., J. O. Montlgnanl. . . . . . . . . 10,762. 10.762 
Oven, revolving, P. Ma1tb7 . . . .  . -. . . . . . . . . . . . . . . . .  206.466 , Stocking, M. Landenberger . . . . . . . . . . . . . . . . . . . . . . . . . . 10,761 

© 1878 SCIENTIFIC AMERICAN, INC.



i'titufifit �mtritJu. 
FOR T HE  WEEK ENDING AUGUST 6TH. RaIlway, portable. Deeley & Turl . . . . . . • . . • • • • • • • . . 206'7!X1 i Marvelous IDveDtioDs in America. 

Railway rail. L. Leypoldt . . . . . . . . . . • • • • • • • • • • . • • . • • •  206.738 �'i&"::�;���tL�ida. AdverttBlng, device for, RaymoDd & Chlnnook . • •  206,112'1 RaIlway ralls, fBllot for. S. McLoud • • . . . . • • • . . . . • • •  206,810 Cummerford's New Head Protector. 1 ill. Animal trap, S. Sewall, Jr . . . . . . . . . . . . . • • • • • • • . . . . • • • •  206,886 Refrlllerator, T. C . Phll1lps . . . . . . . . • . . • • • . . . • . . . . .  206.822 WiDtoD's Potato Digger. 1 ill. ADDunclator, A. B. Lyman . . . . . . • . • . . • • • • • • . • . . • • • •  206,681 Rein holder. Weaver & Heatwole . . . . . • . • • . • • • • • • . • •  206,71l6 [ Pocket Lile Buoys Needed. Rallng cut hay. Kamp It Brown . . . . • . . . . . . . • . . . . . . .  :«16.1117 Rope way. wire. A . Blatchly • . • . . . . . . . . • . . . • • . • • . . •  206, 1M PateDtees Rewarded iD EDgland. Basement enensloDB .etc . •  lllumlnated.T . Hyatt(rl 8,388 Rowlock, J. M. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,757 . n.-MECHANICS AND ENGINEERING.-Poolot's 
BattlDg or wadding toldiDg cottoD,H. A. stearns 206,841 Ruling machlDe paper J. & W. A. McAdams . . . . .  206,S09 New Pulley Tum!Dg MachiDe. � ill . 

II 206 -31 
• •  

206 Landelle's Mechamcal BIDder. 1 ill. Bed bottom. sprIng. J. ermann . . . . . .  . . . . . . . . .  . .  .1 Saddle cUp, spring. English & Merslck . . . . . . . . . . . . .  ,778 Americau Railway Cars. Bed hottom, SpriDg. Johnson & Mills . . . . . . . . . . . . . .  206,735 Sash balance. W . E. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,675 AmiaDthiDe Coa l ;  a Dew artlllcial fuel. Bed hottom. spring, J. Oothoudt . . . . . . . . . . . . . . . . . . .  206,817 Sash fastener, Colfman & Havens . . . . . . . . . . . . . . . . . .  206,684 The New Harbor for BOllioll"lle. 1 ill. 
Bedstead. foldIng, S .  Bender . . . . . . . . . . . . . . . . . . . .  , 206.765 Saw trame, E. ADdrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,760 Testi� the Captive BallooD at Paris. 2 ills. 
Ilee hive, J . T. Fife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,714 Saw trame, buck. W. HanklD, Sr . . . . . . . . . . . . . . . . . . .  206,784 �w'W s �tdllnr. Seg'!'rato:.

C 
\ 11\ 

llIastlng, squib for. S . II. Daddow (rl . . . . . . .  . . . . . . .  8,3& Sawing machine. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  206.889 Le:cal:� A:fo�at\�·Fi� �8ca�e�m 
1 iri. Boller. agricultural. Mathews & Scoville . . . . . . . . . . .  206.744 Sawing machine. cIrcular, Shlbeley & WriJrht . . . . .  206,838 Electric Lighting; Maxim's new apparatus. 5 ill. BOilers. stay bolt for, T. M. Leddy . . . . . . . . . . . . . .  206,601 Screen. grain. A. S. Clough . . . . . . . . . . . . . . . . . . . . . . . . . . 206,663 Imagination in the Constructiv.e Arts. 3 ills . . Boot and .hoe trimming machlDe, C. H . Helms . .  206,671 Sewing machine. W. Martin, Jr. et aI . . . . . . . . . . . . . . . 206,748 The ])YDamometer of the Captive Balloon. 1 ill. 

Bosom board. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.770 Sewing machIne attachment, T. D. Emery . . . . . . . .  206 669 Toulousaln'!' Sheaf Bind�r. 2 ills. 
11 206 771 hi h t S J B 206' An ECODomlcal LocomotIVe. Brick machlDe. J. K. Caldwe . .  . . . . . . . . . . . . . . . . . . . . . • Sewing mac ne attac men . , . alrd . . . . . . . . . .  .768 Kalemeit; The new Product from Jute. Broom binding device, G. Plrrung . . . . . . . . . . . . . . . . .  200,823 Sewing machIne thread tenSion. N. A .  CODklln . .  206,774 Giffard's Apparatus for testing the StreDgth of Mate-Brush. shaving, A. Hopten . . . . . . . . . . . . . . . . . . . . . . . . 206,791 SewIng machine fur controller. Dimond & Castle. 206,667 rials. 2 ills. 

Buckle. C .  Hersome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.785 Sewing machine fur guide, Wallenberg & Prlesner 206,848 1  The Lontin Electric Light. 
Button and stud. M. Ransom . . . . . . . . . . . . . . . . . . . . . . .  200.68'1 Sheep shearIng machIne , W .  S .  Burges. . . . . . . . . . . 206,661 The Se��rage and Irrlgati.on Fal'!ll at Bedford, Eng. 
e rI I t h t t 1 F A Walsh 200 SU F Co The Ralsmg of the Eurydice. 5 Ills. ans. c mp ng. e C • • 8 ee me a .  . • . . . , Shingle sawing machlne. M. • nnett . . . . . . . . . . .  206,775 Town Sewage Changed into Hydraollc Cement. Car. freight and .tock. J . Sproat . . . .  . . . . . . . . . . . . .  206,BtO Ship's log. J. E . Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.682 1 Code of Signals for Steamers. car coupllug, Brown & Paden . . . . . . . . . . . . . . . . . . . . . . .  200.769 Shovels and spades. making. J .  Paradis . . . . . . . . . .  200.741 m.-MINING AND METALLURGY.-The Mining Car coupling. J. D. Fergu.on . . . . . . . . . . . . . . . . . . . . . . . .  206,779 Shutter fastening, P. F. Fernandez . . . . . . . . . . . . . . . .  2Ot'.718 Outlook. Carpetfastener. R .  Currier . . . . . . . . . . . . . . . . . . . . . . . . . .  200.666 Shuttlecock. W .  P . ShauDon . . . . . . . . . . . . . . . . . . . . . . .  206.689 A Gold MiDe iD New York City, 
Carriage bow setter, W. B . Maxwell . . . . . . . . . . . . . .  206.808 Sidewalks. cover for opeDlng. ln. W. Dale (rl . . . . .  8,365 The Chlorinati.ol! of Copper. 
Chair, Duraery. H. H . Grlflln . . . . . . . . . . . . . . . . . . . . . . .  200,6'lU Signallng apparstus. W . Roberts, Jr . . . . . . . . . . . . . . .  206,149 rE:����'h!I�}

n'&atural Gas. Chimney cleaner, M. Hoban . . . . . . . . . . . . . . . . . . . . . . .  203.789 Snap hook, C. W. Blake.lee . . . . . . . . . . . . . . . . . . . . . . . . .  206.657 Dvnamlte and Water. CIgar box. I. Popper . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  2011,824 Spark extlngul.her, C. Reimann . . . . . . . . . . . . . . . . . . .  206,823 S(lver MiDing here and abroad. Cigar Iigbter, G. Selden . . .  . .  . . . . . . . . . . . . . . . . . . .  206,835 Splnulng frame ring. J. W. Wattles . . . . . . . . . . . . . . . .  200.755 Corundum-Its Occurrencc and Distribution. Cigarette, A. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.819 Spool holder and game devIce. E. MacEwaD . . . . . .  206.740 A New Feature in Puddling Furnaces. 
! "Igarette package, C . G .  Emery . . . . . . . . . . . . . . . . . . . . .  206.668 Spring vehIcle torstvn Cbapln & GersbBCher . . . .  206,700 Cast Steel wlth�ut qruciblcs. 
CI th II I b· hi A B 206,767 " The Deepest Mmes ID Nevada. o n a Ing mac ne, • rown . . . . . . . . . .  . . . . . . .  Stamp, canceling. E .  n . Wr. Hatch . . . . . . . . . . . . . . . . . 206.727 IV.-CHEMISTRY AND PHYSICS.-The Taslmeter Cloth pres.lng machine. E . Ge •• ner . . . . . . . . . . . . . . .  206,718 Steam trap. R. T .  Pascall . . . . . . . . . . . .  :: . . . . . . . . . . . . .  200.748 and Magnetization. Cooler. milk. G. R.  Inga.lls . . . . . . . . . . . . . . . . . . . . . . . .  206,792 Stump extractor. J .  C. Sharp . . . . . . . . . . . . . . . . . . . . . . .  206.837 InftueDce of Electricity OD EvaporatioD. Cooler. water, F. G. & W. F. Neldrlnghaus . . . . . .  206,816 Table, self-waIting, O. Wells . . . . . . . . . . . . . . . . . . . . . . . .  200.845 Earth Currents of Electricity exhibited. Corn row marker. S. P.  Kimball (rl . • • • • • . • . . . . . . . . •  206,600 Tablet, blotter, Harris. Mead & Mead . . . . . . . . . . . . • •  200.725 The Micro-Telephone. 4 ills. 
Corset. F. W. Perrott (r). . . . . . . . . .  . . . . . . . . . . . . . . . . .  8,361 Tamping ClIP for tool handle., J.  F .  MUiIgan . . . . .  206,814 The S�pposed �ew Metal, MosaDdrum. 
Corset, M. G. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.6911 Target, ball. H. P . FI�tcher . . . . . . . . . . . . . . . . . . . . . . . . .  200,716 ��:�.rsPp�iy:�:.-og
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Cotton gin rib. C. S. William . . . . . . . . . . . . . . . . . . . . . . .  206.84'1 Telegraph. district and alarm, A. W. Gray . . . . . . . .  206.782 Evaporation of Saline Water. Cradle and table, KillIan It Humbert . . . . . . . . . . . . . . .  200.198 TelephonIc conductor. E. F. PhIllips . . . . . . . . . . . . . . 206,821 ResorciDe tor COttOD Dyeing. CultIvator, riding. W. G. Barnes . . . .  . . . . . . .  206.768 Tobacco pipe, J. M. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . 206.699 Prof. Palmieri's Diagomcter for the Electric Testing Curtain IIxture. C . P. JadWiD . . . . . . . . . . . . . . . . . . . . . . .  206,194 Tongs. Ice, W. E. Brigham . . . . . . . . . . . . . . . . . . . . . . . . . .  206,659 1 of Oils. 8 ills. • . I ' D • . Cu.padore S J Van StavoreD 200 B48 'fongs pipe A II Jarecki 200 "". The Velocity of LIght,' Nlcho SOD R etermmatlOns. , • . . . . . . . . . . . . . . . . . . . . . . . " . .  . . . . . .  . . . . . . . . . . . .  . . . . . . .  • • .., Improvement in the Leclanche Battery. Cy!lnder, trituratlUll and reducing. A. Giddings . .  200.120 Tool holder, J. A. B. WllIlams (rl . . . . . .  · . . . . . . . . . . .  8.380 Curious Snggestion for the M easuremcnt of Stella Draught equallzer, lL Lewis: . . . . . . .  : .. . . . . . . . . . . 206.731 Track raI.er. C. W. Hornor . . . . . . . . . . . . . . . . . . . . . . .  200,673 1 Distances. Draught equalizer, A. Winston . . . . . . .  . .  . . . . . 200.696 Truck, portable englDe. W. D . Alford . . . . . . . . . . . . .  200.759 Loss of Expar.sive Force of Steam at High Tempera-Dr.g. hay. I . KlIlIaD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.799 Truck, rallway CBr. N. F . Gllman . . . . . . . . . .  :: . . . . . . .  206,'iZl I tureB • l ill 'JI; LI ht d H  t llril\ and cultivator seed. D. L. Garver . . . . . . . . . . . .  206,780 Truuk. J. W. Heury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO.1SO gr���tmg� ec�o
p����ie 

wi'S;, t�co�i�m Spores. Egg beater, H. C. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,742 WagOD bolster. J. Eyman . . . . . . . . . . . . . . . . . . . . . . . . .  206,710 1 111. Englne, o.cl\latlng piston. T . F .  Sears . . . . . . . . . ... . .  006.838 Wagon jack. J . B . Newland . . . .  . .  . . . . . . . . . . . . . . .  206.746 i V.-NATURAL mSTORY, NATURE, MAN, ETC.-Engine. steam, G. E. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,708 Watch. stem wlDdlng and setting. O . Hoyt . . . . . . . .  206.&"74 The HaydeD Explonng Expedition EngIne. wiDd. F. A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . .  206,815 Weight, meat and pickle, M.. M.orlarty . . . . . . . . . . . .  200.745 1 Pygmy ElephaDts. 
' 

Envelope, J. P. Bligh . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.701 Wells, drilling 011. J . Small . . . . . . . . . . . . . . . . . . . . . . . . .  206.751 Bilrtholdl's Colossal Statue of Liberty. 1 111. Exhaust mechanism. V. H. Hallock . • • • • • . . . • • • . . . .  206.788 Wire coiling machine. W .  F. Moody . . . . . • • • • . • • • . . 206.688 Little Mothers. 
Fence, barbed. H. M. Underwood . . . . . . . . . . . . . . . . . .  200,754 Wires. cutting threads, E. F. RlchardsOD . . . . . . . . . .  206.668 �he P08,U�tiOD 

t
Of Asia. 

Fire escape. C. Hinkle . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  206.787 Wrench, H . H .  HI\l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,738 .n.�t�t�s i';.
mCo;mecticut. Fire escape and SprlDg bed. McGInnis & Maus 206.811 Wrench , axle nut. J. S. Gilford . . . .  . .  . . . . . . . . . . .  206.721 Natural History Notes. Fire pot and grate. J. W. Elliot . . . . . . . . . . . . . . . . . . .  206,709 The Spider Crab. 1 ill. Fishway, D. Fisher. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  206.715 Astronomical Notes. 

Fluting machlDe. F. M. Nixon . . . . . . . . . . . . . . . . . . . . . .  200,685 English Patents Issued to Americans. American Popular Interest iu ScieDce. 
Fruit box, A. P. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,719 From Augu.t 3a to September 2. Inclusive.  Flowers: Their IDdustrial and Medical Uses . 
F lass .. A 206 h C T W t ill N Y Charitable Colonizing. umace for IIDlshing g ware. R. .... twater. . .  ,761 CuriDg ops . - . B. erry. a erv e. . . What Americans Have Done for Turkey. GarmeDt supporter. J. P. Llndsav . . . . . . . . . . . . . . . . .  206.809 Manufacture of .tatuary. etc.-T. A. Hunter. N. Y. city. Fish Cultnre iD Wisconsin . Gas , etc . .  condensing, etc., T. N. Kirkham et aI . . .  206.'/S6 PhotographiC leDses.-J. A. Knappet al., CincinnatI. O .  Fish Colture i n  the Far West. 
Gas, llIumlnatlng ,M. Gross . . . . . . . . . . . . . . . . . . . . . .  206,724 Self-lubricating journal bearlngs .-J. H. Gilbert et aI. The Tailor Bird. 1 1 1 1 .  
Gate. draw bridge. H .  Hoenshell . . . . . . . . . . . . . . . . . . .  206 . 7lIO  N. Y .  city. The American Arctic ExpeditioD. 1 111. 

ngI t E S uldlng The Utilization of Weeds. Gauntlet fastener. R. D. Burr . . . . . . . . . . . . . . . . . . . . . 206.662 Springs for locomotives. e ues, e c.- • pa . '  The Bagworm's Mother. Governor, C. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,692 Brooklyn, N. Y .  New FISh. Governor. steam engine. A. yount . . . . . . . . . . . . . . . .  206.849 The Po,PulatioD of Europe. 
GraIn binder. J. F. Seiberling . . . . . . . . . . . . . . . . . . . . . .  206.884 Th 8 '  tin Ant . 

Gathenng the Sap'of the Magney. 1 il l . 
GralD binder, E. R. Whitney . . . . . . . . . . . . . . . . . . . . . . .  206,846 0 cIon C orlcan The Tufted Coquette. 1 Ill. 
Grain separator, J. T .  Ewan . . . . . . .  .. . . . . . . . . .  206,711 t�at����VV��:e

N��k
iJ��iI(1ti:;.. Grate, F. M. LawreDce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,673 The Heroes of the Pestilence. Gun bands, manufacture of. W . Baker . • • • . . . . . . •  206.782 EXPORT EDITION The Sr.anlsh Language. 

Hammer. power. C. W. Corr . . . . . . . . . . . . . . . . . . .  206,685 • Gould s Neomorpha. 1 ill. 
H W T I 206 69! Roses in Pots. arpoon. • ay or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

VI.-MEDICINE AND HYGIENE.-Bcnellts of Dl-Harrow. G. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.750 PUBLISHED MONTHLY. Health. Harvester reel adjustment. Hodges & Mohler . . . .  006.788 ODeness of Mental and Physical Health. Hatchway door mechanIsm. W .  Stevens . . . . . . . . . .  206,842 THE SCIENTIlI'IC AMEDICAN Export Edition Is a large Jaborandi iD Bright's Diseasc and <Edema. 
Heater and ventIlator, W. R. MacdoDald . . . . . . . . . .  :«16.789 Ancient and M odern Stimulants. j 
Hoe, J. S . Le.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,802 and S P LENDID PERIODICAL. Issued once a month. Yellow Fever and Its Treatment. 
H Istl hi M J ck 206 734 forming a complete and interesting MODthly Record Destruction of Yellow Fever Germs, methods pro. o ng mac ne. • a er . . . . . . . . . . . . . . . . . . . . . .  • po
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C' tants Bud Deodo-nts. Holdback for carrlBKes. R. T Barton . . . . . . . . . . . . .  206,764 of all Progress In Science and the Useful Arts through- . �  Horse collar. A .  Beckwith (rl . . . . . . .  . . . . . .  . . . . . . . . .  8.85S ont the World. Each number contains about O!ilE The Secretion of Sweat. 

Horseshoe making UlBchlne, D. H. Hatlee . . . . . . . .  206.726 HUNDRED LARGE QUARTO PAGES, profusely Acacia in Cracked Nipples . 
IndIcator. low water. W. A. Cole . . . . . . . . . . . . . . . . . . .  206,713 Illustrated, embracing: To Render Cinchona Tasteless. 

f W P Doll If 206 - Vital Resistance. Jewelry. astenlng, • • 0 . . . . . . . . . . . . . . . . . . .  . "  I (1 .) M ost of the plates aud pages of the four pre- The PreservatioD of the Teeth. Lnmp cblmney, W. W. Judson . . . . . . . . . . . . . . . . . . . . .  208,796 ceding weekly issues of the SCIENTIFIC AllIE RICAN, The Pigments of the Retina. J,antem. H. W. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . .  :«16.729 with its S PLENDID ENGRAVINGS AND VALU- Dyspepsla. Lead pigment, making. Lewis & Bartlett . . . . . . . . . .  206,680 
ABLE INFORMATION. VII.-THE PARIS EXHIBITION1 SCmNTIFIC Lock, J. W . Fackler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :«16.712 MEETINGS, ETC.- Chinese BuHa lng at Paris Ex· 

Lock for safes. time. Kook &·H111 . . . . . . . . . . . . . . . . . . .  :n;,678 (2. ) Prices Current, Commercial, Trade, and Man- hihition. 1 111 . 
L k tl K k & Hill 206 -7 f tu · A t f L ad' g Hon "es ID Pre-eminence of AmericaD Exhibits at Paris. oc . me, 00 . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  .u l U ac nng nnouncemen s 0 e m - . 

American IDstitute Exhibition. Locomotive. J. J. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . .  206.691 conDection with these AnDouncements many of the Facade oC the Netherlands, Paris Exhibition. 1 111. Mangle. steak, J. E. Dilsaver. . . . .  . . . . . . . . . . . . . . . . . . 006.706 Principal Articles of American Manufacture are exhib- The American Association at St. Louis. MedIcal compound. W. J. Klapp . . . . . . . . . . . . . . . . . . .  :«16.676 ited to the �e of the reader by means of SPLENDID OtIIciai Trial of Plows, Paris Exhibition. 30 illus. 
Milker. cow, D.  F. Perkluson . . . . . . . . . . . . . . . . . . . . . . .  200,820 ENGRAVINGS. The British Association, at DubiiD. 
Mill tor feed, grinding, G. Masterman . . . . . . . . . . . .  206,801 . . . • E Gan�-Plow 1'I:ials. PariS. ExhiJ.li�loD. 
MlIlstoDe., exhaust apparatus, J. Phippen . . . . . . . .  206.686 ThIs IS by far the most satisfactory and snpenor x- PreSident White on Pan� EX!lIbltion. 
� tl rtln S h d & J 206 """ port Journal ever brought before the public. Facades of An�am, �e�slB, SlaIl!h Tuols, Monaco aDd ... 0 OD. conve g. C ro er orgeDsen. . . . . . . .  ,.,.,. . . San Marino, ParIs Exhibition. 1 1  . Motlve powe ... portable jack for, D. LUBe . . . . . . . .  206,804 I Terms f�r Export EditlOD, FIVE DOLLABS A YE�, One Day's Attendance at the Paris Exhibition. Nut lock. A. C. Israel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.723 1 sent prepaid to any part of the world. Single copies, I Vlll -INDUSTRY AND COMMERC'E.-Independ. 011 cup. T. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,672 50 ceDts. For sale at this omce. To be had at all cnce among ArtisaDs. How Obtainable. 
Orange peeler. T. P. Doane . . . . . . . . . . . . . . . . . . . . . . . . 206.107 News and Book Stores throughout the country. No Hard Times iD Temperance Villages . 
Packing for conden.er tubes, J. W. Mead . . . . . . . . .  206,813 AmericaD Trade with Italy. • 
P kl f t I A VI arttas 206 � Chances for Enterprising AmerlCaDS . Be ng or . eam eng nes, . v . . . . . . . . . .  ,,,,,,, Steam Colliers of the Philadelphia and Reading Ball-Paddlewheel. teatherlng. Clark & HamlltoD . . . . . .  206.704 NOW BEADY. wa Co . Paper box. J. G. Schermerhorn . . . . . . . . . . . . . . . . . . . .  206,881 �aiting for Something to Tllm Up. Pavement, McMurray & Gross . . . . . . . . . . . . . . . . . . . . . .  206,812 THE SCIENTD'IC AMERICAN EXPORT Our Enormous CODsumption of Timber. 
Peg lIoat, A. Simcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,680 EDITION FOR SEPTEMBER, 1878, Important Use of Natural Gas. 
Pegging machine. T. H .  Fletcher . . . . . . . . . . . . . . . . .  206,111 WITH NINETY ILLUSTRATIONS. Large. Ship�entstf �ee":i and Meat. 
Pen. fountain. I. W. Hey.lnger • • • • . . . . . . . . . . . . . . . .  206,786 �f!:.:� suE:;er

o
�n t'ife° Times. PhotographiC plate holder, Channell & Bonzano (rl 8,359 GENERAL TABLE OF CONTENTS AmericaD Diamond Cutting. Pin. safety. A. M. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.691 OrigiD of American Mechanical Genins . 

PlanIng chair backs, machine for. D. Bullock . . . •  206.660 Of the SCIENTIFIO Aln:BIOAN Export EditioD for Sep- RllnniDg the Fast Train. 
Planter. cotton, W . W . ChapmaD . . . . . . . . . . . . . . . . .  206,772 tember. 1S7S. The !,hoe and L�ather Trade. 
Planters, check row wire stoP. W. B. Chambers . .  206,702 I.-INVENTIONS. DISCOVERIES AND PATENTS.- �':n"!�y�a:T:d'!I�th Rllss!a. Plow. J. H. Gilliland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.723 Professor Reynolds' New Explosive. Remarkable Steamboat Speed. Plow. J. Martln . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . 206,9l6 New Method for determining the Position of Vessels. The Strongest Steamer In the World . Plow colter, J. Oxen ford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,618 1 es:.�1l?:�traordIDary Inventions. The Largest Ship Ever Made. 
Plow, com. P. SoderluDd . . . . . . . . . . . . . . . . . . . .  . .  . . . .  206,752 DecisloD ID the Crusher Case. n.-PRACTICAL RECIPES, AND MISCELLA· 
Plow, riding, R. S. Higgins . . . . . . . . . . . . . . . . . . . . . . .  206,132 Casts from Living Forms. NEOUS.-How to make Furniture Polish. 
Plow staDdard. J. F. Ryan . . . . . . . . . . . . . . . . . . . . . . . . .  206.800 Use of Salt for Museum Purposes. How to make G
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l h Plow sto k P B 206 166 PateDt OtIIce Restoration. How to remove noia D om es . c, ' . oone . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . New EDgiDeering Inventions. How to make Indelible Ink. Plumbers traps. manufacture of. J. RobertsoD . . .  206,829 New A.lUicultural Inventions, How to make Mucilage. Potato bug gatherer, A. Denison . . . . . . . . . . . . . . . . . .  206,776 New lfechanical InveDtioDs . How to make an Acoustic Telephone. 1'I"ess. baling. J. R. Blos.om . . . . . . . . . . . . . . . . . . . . . .  206,658 ReceDt InveDtions. How to make Violet Copying Ink. 
Pre ... baling, J .  M. Toland . . . . . . . . . . . . . . . . . . . . . . . . . .  206,758 WeDzel's Nickel ADode. 1 engraving, How to ma

k
ke Indi

d
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Printers' rules and leads cutter for W H Golding 206 781 A Novel Animal Trap. 1 111. How to ma e Gol cquer. 
• • , , . . ' A  New CaDdlestl'ck 2 1'llus How to make Water-Proof Cement. I rlnt'lng machlne. cylinder, E. Prouty . . . . . . . . . . . � .  206.826 . .  

Cannlna Frul·t Cold. New Telephone Call Signal . 1 111. Pump. E. Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.728 Value of Observation in Invention. Fire an Water-Proof Cement. Recipe for. Pump and wIndlass. ship's. L. H. Lyon . . . . . . . . . . . .  206,1D; Prize for an InventioD. Eau de Cologne liS a Peacemaker. 
PumP. rotary, H. A. & T. Barber . . . . . . . . . . . . . . . . . .  206,698 A New Sheep Protector. 1 ill. J

Re
ns�ct �ow�i'. 

BI k '  Pump valve. beer. J. A .  Prindle . . . . . . . . . . . . . . . . . . .  206.825 re:. �ljf:p���ePffIl.
e

. Ste
Clr:r o\. amess ac mg. 

Puncher. kDotter, etc. tor tags. etc . •  J. Winter . . .  :«16,758 A Novel Railway Car Window. 1 m. Th: G":::th 1��'Texas. RaIl joint, P. T . MadlsoD . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.741 Mental Expp.rimenting. The Speed of Rorus. Rail JOIDt, F. M. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  3lfl.t184 Se"nte Bill No. 300. Fulminate for Shell •. 
RaIlway elevated D. F1tqerald (rl. . . . . . . . . . . . . . . .  8,862 As:<ing ImpossiblUtiee. The ExplosloD of Powder Mag8zines by Lightning. 

I OCTOBER 1 2, 1 878 
Remarkable Ritle Shooting. 
Risks of Hallway 'I'ravel. 
Our Blast Furnaces. 
Mr. Prescott's Proof Shects and Electrotypes . 
A Runaway Reaper. 
What Nations Pay for Schocls lind Soldiers. 
Ancient Stand for Yule Log. 
Military Boots . 
What makes Sncccss . 
Answers to Correspondents, embodyin� a large qllaD ' 

tity of valuable information, practical recipes. and in 
StruCtiODS in various arts. 

Single numbers of the Scientijlc American Export 

Edition, 50 ccnts. To be had at this omce. and at all 
news stores. Su bscriptions, Five Dollars a "ear; sent 
postpaid to all parts oC thc world. 

MUNN & CO., PuBLISIIEBS, 
37 PABK Row, NEW YORK. 

To Advertisers : � Manufacturers and othcrs who 
desire to secure foreign trade may ha"e large and hand· 
somely displayed aDnouncements published in this edi· 
tlon at II very moderate cost. 

The Scientific American Export Edition has a large 
guaranteed circUlation in all commercial places through. 
out the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSHIPS, foreign and 
coastwise, leaving the port of New York. Address 
:MUNN & CO. , 37 Park Row. New York. 

NEW PATENT LAW 
FOR 

Spain , Cuba, Porto R ico , etc. 
B y  the terms o f  the New Patent Law o f  Spain. which 

ha. lately gone Into operation, the cItizens of the United 
States may obtain SpanIsh Patents on very fa,"orable 
conditions. 

The Spanish Patent covers SPAIN. and all the Spanl.h 
ColonIes. including CUBA, Puerto RIco, the Philippine 
Islands, etc. Total cost of obtaining the Patent • • • 00. 
Duration of the Patent. 20 years, 10 years, and 5 years, 
as follows : 

The Spanish Patent. It applied for by the Original In­
ventor before his American patent Is actually Issued, 
will run for 20 years. Total cost of the patent. $100. It 
covers Spain. Cuba. etc . 'J'he Spanish Patent, tf applied 
for by the original Inventor not more than two yea .. 
after the American patent has been issued. will run for 
10 years. Total cost of pateDt, ,100. Covers Spain. 
Cnba. etc. 

.A Spanish Patent of lntroduction, good for 6 years. caD 
be taken by aDY persOD, whether Inventor or merely In­
troducer. Cost of such patent, $100. Covers SpaIn, 
Cuba. and all the SpanIsh domlDions. 

In order to facilitate the transaction of our busine .. 
In obtainIng Spanish Patents. we have established a 
spectal agency at No. 4 Soldado. Madrid. 

Further partIculars. with Synopsis of Foreign Patents, 
Co.ts, etc ..  furDlshed gratis . 

DlJ:U1V1V � 0 0 . ,  
Solicitors o f  American a n d  Forei gn PateDts, 

Proprietors of the SCIENTIFIC AM EIIICAN, 
3'1 PAR K  ROW, NEW YORK. 

THE J titutifit �mtri'Ju. 
The lIJost Popular Seleutille Paper In the World. 

T H IRTY.THIRD Y EAR. 

This widely circ u l ated aDd spleDdidly Illustrated 
paper Is published weekly. Every number contalDS six­
teeD pages of useful informat.ion, and a large number of 
original engravings of Dew inventions and discoveries. 
represeDting Engineering Works. �team llachinery. 
New InveDtions, Novelties iD MechanIcs. Manufactures. 
Cheml.try, ElectriCity. Telegraphy, Photography. Archi­
tecture. Agriculture. Horticulture, Natural History, ctc. 

A l l  Classes of Itend"rs lind In THO; SCIENTIFIC 
AMERICAN a popular resume of the best sclentille In­
formation of the day ; and It Is the aim of the publishers 
to present It in an attractive form, avoiding as much as 
po •• lble abstruse terms. To every IDtelllgent mInd. 
thIs journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every communIty where It circulates. 

Terms of SllhsCl· i p t i oll.-One copy of THE SCIEN­
TIFIO AMERICAN will be seDt for <me year- 52  Dumbers­
postage prepaid. to aDY subscriber In the United States 
or CaUBda, on receipt of tbree dol lnrs a n d  twenty 
cents by the publishers ; six months, $1.60 ; three 
months. '1.00. 
-Cl llhs.-O l l e  cxtra copy of THE SCIENTlFIC AM ERI­
CAN will be supplied gratIs for every club of jive 81Ibscl'ibers 

at "Q.20 each ; additional copies at same proportloDate 
rate. Postage prepaid . 

One copy of THE SCIENTIFIO A�IEBICAN and onc copy 
of THE ScIESTlFIC AMERICAN SUPPLEMENT will be sent 
for one year. postage prepaId. to any subscriber ID the 
United States or Canada, on receipt of 8even dol14rs by 
the publishers. 

The safest way to remit Is by Postal Order. Draft. or 
Expres.. Money carefully placed insIde of envelopes, 
securely sealed. aDd correctly addressed. seldom goes 
astray, but Is at the seDder's risk. Address all letters 
and make all orders, drafts, etc .• payable to 

M U N N  &, 00.. , 
37 P a r k  R ow, N ew York. 

To Forpi tl"ll Snhscribers.-Under the facilities of 
the l!o.tal UDlon, the SCIENTIFIC AMEUICAN is now sent 
by pOst direct from New York, with regularity, to subscrib­
ers in Great Britain. India, Australia, and all other 
British colonies : to France, Austria. Belgium, Germany, 
Ru •• la, and all other European States ; Japan, Braz\I, 
Mexico. and all States of Central and South America. 
Terms, wbeD sent to foreign couDtrles. Canada excepted, 
$4, gold. for SCIENTIFIC AMERICAN. 1 year ; $0. gold, for 
both S("IENTIFTC AMERICAN aDd SUPPT.EMENT for 1 
year. Thl. lnclude. postage, whIch we pay. Remit by 
postal order or draft to order of MunD & Co., 31  Park 
Row. New York. 

© 1878 SCIENTIFIC AMERICAN, INC.
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Inldde Palle, each insertion • •  - '7ti cents a line.  
Back Pal!'e, each insertion - - - - $1.00 a line. 

(About eight words to a line.) 
fiJngravings may head adverti,ements at the same rate 

Per tine, /ly tMasurement, as the letter press. Adver­
tisements must be received at publication qfJI.ce as early 
as T hurs'iay morning to appear in nea:t issiuI. 

:<:. 

No Matches or Electricity Reqnired. 
Agents wanted everywhere. The Self-lighting Gas 
§¥&

C
Bl�?�t£a��t,}�:UJ�¥iNt

d
8i"�

s
BURNER CO. ,  

ANY 

89 Liberty ::;treet, New York. 

LAllY or Gent that sends us their ad­
dress will receive something 
of great valne free, by mall. 

M. YOUN&�� l'fr����c�
e
§l:, New York. 

Phosphor - Bronze, 
for General Mao 
f:��t

e
<t��

i
m��: 

t)?Sii�'fc �����88 
and Pump Barrels, 
Piston Rods, Screw 

I Bolts for Steam 
Cylinders, H 8 r d � 
w ar e I Bearings, 
Valves ,Bells,Steam 

Whistles, Hammered Piston Rods, Wire, Rods Sheets, 
Bolts, Tubes, Plates, etc. Appl, to THE PHOSPHOR­
BRONZE SMELTING"(lO. ,  Limited, 2088 Washington 
Ave. ,  Philadelphia, Pa. ,  Sole Manufacturers In U. S. 

The Genuine Baxter Steam Engines, 
Made exclusively by 

COLTS FIR ffiARMS C OMPANY 
Of H ARTFORD, C ONNECTICUT, 

ti��s 
s
i'i� °Wo 

b
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t
g��e a::gw���

l
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e��d Boiler and everything complete to run . Mn-explosive ; occupies less space and consumes less fuel than any other enlline. Beware of Imitations olfered by other parties. �'or
dl

rlces and partlcu"'rs, ap
fz' to 'l'H MAS J. F�rsEiib�:i�e�re�,

e
��W YOrk. 
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and Paper Calendar Roilers, Drilling,,Planing, Moulding 
and Sawing Stone. J. DICKINSON, .,. Nassau St., N. Y. 

MACHINERY AT VERY LOW PRICES. 
� o�:��e�

t
�".i'o.fw'i,�h 1!ra'::l�g ���I:f�s�

l
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Tenoning, Moulding Machines, Scroll Saws, portabFe 
Steam Engine . Jos. R. Blossom, Ass'e, Matteawan, N. Y. .. TURBINE WATER WHEELS. 

New pattern. Increased percentage of wer 
� Iliven. Estimates given on all kinds or'MIU 
c;. Machinery. 

O. J. BOLLINGER, York, Penn. 

T E L E P H O N E S ,  
Perlect worklngl.l't reduced prices. Send for illnstrated 
circular to TEL.,.PH ONE !'\UPPI. Y CO., 

Box 32�4, Boston, Mass. 

RUPTURE :BAND , w��':t :t!��t $2. 50 
Best Elastic Truss ; half usnal price. Made to 
order. Best material and workmanship. For clr­
cnIaraddress L.F. de Lesdernler,48 Broad St. ,N.Y. 

Portable Steam Engines 
Witll Antomatic Cut-off. 

, No Commissions to Agents. \. Bottom Prices to Purchasers. 
SEND FOIt CATALOGUE. 

Arm i ngton &. S i m s  
A .  & s .  were lately with 

THE J. C. HOADLEY COMPo 

NIO�EL. 
YATES NICIU'� "'A WORKS, 136tl1 St., near 3d Ave . YATES & ELY, Proprietors. 

Our Pure Nickel Anodes dissolve like a silver plate, with­
out crumbling. '.rhelr puroty makes them especially 
valuable for plattng jewelry, or where extra whiteness 
and finish Is required. 

�IININI; DIACHINERY. Enlrinrs. Boilers, Pumps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. J eanesville Iron Works 
(J . C. Haydon & Co . ) .  Address HOWELL GREEN, 
Supt. ,  Jeanesville, Luzerne Co . ,  Pa. -------

Wrou;rht Iron Pipe and Fittlo;rs, 
Valves, Steam Cocks, &c. 

Albert BrIdges, No. (6 Cortlandt St., New York. 

AD V E R T I S I N G 
PAYS WHE� PROPERLY PLACED. Y 0 U Can have your 

Advertising properl] placed through 
C. K. HAMM ITT' S Adver. iHlIl g  Agency, �06 Bt'ORfh'VRY, New York. 

Send stamp for catalogue of ScientifiC, Mechanical, 
Agricultural, Trade, Religious, Sunday-school, Foreign, 
Dally and Weekly Papers . 

BARNES' FOOT POWlllR MA­
CHINERY. 1 3  Dllferent machines with which 

Builders, Cabinet Makers, 
Wagon Makers, and Jobbers 
In mi�cenaneous work can 
compete as to QUALITY AND 

rU��� iW
i
!�o

s
t�S:8re:rif �::;fi:� 

M.ACHINES SENT ON TRIAL. 
Say where you read this, and send 

for catalogue and prices. 
W. F. & JOHN BARNES, 

Rockford, Winnebago Co., Dl. 

Jcitufifi c !mtritau. 
B LA K E ' S  STO N E A N D  O R E  B R E A K E R  A N D  C R U S H E R .  

J'��:�:��'!!\:� ..::tit!1t;�a�I':,�t;�r';,��o�� I':iJa;e"lf:it:;rg��t
e
:.. ��d t��.i:r:�

n
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First Premium wherever exhibited, and hundreds of testtmonlals of the highest character. 
A NEW !SIZE FOR PRO!SPECTING A N I) LA BORA TO R Y  U !SE. 

pr- ALL STONE CRUSHERS not made or licensed by us, containing vlbrl\tory convergent jaws 
���:�ls��: ;:n���:I�

h
a�':i':,�atl�:V

h
1."J::�:s

lnfringements on our patent, and makers and 

B I,AKE CRUSHER CO., New Hayen, Conn. 

The George Place Machinery Agency 
lUacbinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 

Pond's Tools, 
Enalne Latbell, Plan.,rs, Drlllll, &c. 

Send for Catalogue. DA VID W. POND, Successor to 
LUCIUS W. POND. Worcellter, Ma,,, •• 

THE UNION IRON MILLS, Pittsburgh, Pa. , Mann­
facturers of Improved wrought Iron Beams and 

Girders (patented). 
The great fall which has taken tace In the prices of 

��'Wi��M�8tc�aiUJ1¥..�f*��,���u��s ��OC�I�\'i:'e
c
::,oe� 

clal attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof ��r�i.l:l�'i."���gft,b r:fn

r
ti'!'���� �":'i::�lf�lg� °t� l:,��� 

g'o"i!f
m
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I
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e 8�f�turi*li)-:'l'H.� 
cost of Insurance avolded,and the serious losses and In-
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A G O O D  P LA N  
Til e most prq/itable plan for operatin,l tn stocks i s  that of uniting capital of various sums by combming or pooling the orders of thousands of customers and using them as one 

mighty whole, which bas been done so successfully by Messrs. Lawrence & Co .. Bankers, 67 Exchange Place. N ,  Y. City. By this co·operative system each investor is placed on an equal 
footing with the largest operator, and prOfits are divided pro 
rata among shareholders every 30 days An investment of 
�gn�I��

l��a\v��d mr�t�� �f�: �ern� °ge:hcee�t�c� ,1001�0�N:i make t1,000, or 10 per cent., and so on, according to the market. Frank LCBlic'8 1llustrated Newspaper, J une 29th, 
:K:t: s'�;�:S��lm����t�d�M��I.Wd �e�el���fl�1���C���e�lt� Sept. 12th, says : n 'l'he combination System is 1"ounWed upon 
correct business principles, and no person Ilt'ed be without an 
����!�1:,�i�(:���:l�Pl;r�r��tt��a�;e,s��6�;�Jft�;e �a��·: net profit of '101 .:!5 on an lnvestment of '20 in one of Messrs. Lawrence & Co. 's combinations. The firm's new circular (copyrighted and sent free) contains .• Two unerring rules for 
tY;;a;�f lS��kc�nOdB���������. cx:&��n�g�=�K�I��r·L!� Impplied. Best references. Address Lawrence � Co., 
J;" lIkl:rs arid Brokers. 5i Exchange Place, New York City· �\TELEPHONES 

-« � " For Business Purposes, ours excel all 
, , others In clearness and volume of tone. 

Illus. circular and testimonials for 3 ct •. 
Address J. R. HOLCOMB, Mallet Creek, Ohio. 

terruptlon to buslness caused by fire; these and like con- i I I  New and Improved I I  slderatlons fnlly justify any addltlona.l first cost. It Is i 
believed, that, were owners fully aware of the small I dUference which now exists between the use of Wood E ' I I I  and Iron, in man

J; 
cases the latter would be adopted. ngravlng Process I SPARE THK CROTON AND SAYE THE COST. 

Driven or Tube Wells ::;;"�:��?1�:��
e 
s;�J��������,!,,�t

e
f��l ��

t
�I1r:r"e��: : • • • • 

In cost may at once be ascertained. Address I Perfect Substitute for W ood·Cuts. CARNEGIE, BROS. & CO., Plttsbnrgh, Pa. 

L. SMITH HOBART, President. JOHN C. MOSS, Superintendent. 

TYPE-ME TAL RELIEF PLATES. 
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS 

AT MUOH LOWER PRICES. 
Persons desiring illustrations for Books, Newspapers, Catalogues, Advertisements, or 

for any other purposes, can have their work done by us promptly and in the best style. 
Our Relier Plates are engraved by photo-chem1cal means;  are mounted on blocks 

type-high ready for use on any ordinary press, and will wear longer than the common 
stereotype plates. 

They have a perfectly smooth printing surface, and the lines are as deep, as even, and aB 
87.arp as they could possibly be cut by hand. 

E lectrotypes may be made from them in the same manner as from wood-cuts. 
Copy. The engraving is done either from prints or pen-drawings. Almost all kinds 

of prints can be re-engraved directly from the copy, provided they be in elea?', black line8 or 
stipple, and on wltite or only slightly tinted paper. 

Pen drawings, suitable for engraving by us, must be made with thoroughly BLACK ink, 
on smooth, white paper. They should usually be made twice the length and twice the width 
of the plates desired. 

When such drawings cannot be furnished us, we can produce them from photographs, 
pencil sketches, or designs of any kind accompanied with proper instructions. Photographs 
taken in the usual way, and of any convenient size, we can use. 

Chall;re or Size.-Wood-cut prints of the coarser kind may often be reduced to 
half their lineal dimensions, While others will admit of very little reduction, and some of 
none at all. 

Most lithographic and steel-plate prints will admit of no reduction. 
Very fine prin ts of any kind may be enlarged moderately without detriment. 
Any prints which cannot be satisfactorily reduced or enlarged may be redrawn and 

thus brought to any desired size. 
In all cases of reduction and enlargement, the relative proportions remain unchanged. 
Proorl!l.-Whenever desired, we will furnish tintype proofs of the drawings made 

by us, for approval or correction, before engraving. A printed proof is furnished with 
each plate. 

Time.-We cannot usually engage to fill an order for a single plate in less than from 
three to six days ; larger orders will require longer time. 

pROPOSALS FOR MAI�OCKS. 
POST OFFICE DEPARTMENT, 

WASHINGTON, D. Co, August 15, 1878. 
D�=�
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March, 1879, for furnishing four new and dllferent 
kinds of Locks and Keys for the sole and exclusive use 
of the United States ma.lls, Including, besides those to 
be used for mall bags, such as are to be used for the 
street letter-boxes of the United States. 
n�:s 

the P�gll�nr:8r"e�: gl'a.�I�
ear

g�
I
n,.'f, 

ex::::!����� mOderova lock and tey would tend to lmpalr, if not 
entirely destroy, the fnrther utility of all such locks 
and ke)'s for the purposes of the malls, the Postmaster­
General prescribes no models or samples for bidders, 
but relies for a selection on the mechanical Ingenuity 
and skill which a fair competition among Inventors, 
hereby invited, may develop In samples submitted by 
them. 

Specl1lcatlons of requirements as to proposals, sam­
ples, kinds and quantities of locks and keys, contracts, 
etc., will be furnished on application by letter to the 
Second Assistant Postmaster-General. 
mYtreJ'f��f��,lrJ.'i!,lce

b
�t'i.°!,�!g

e
:;g.,Wc�\��n!Sa:g�t�; 

of'&���:'\:acts which may be made are to be In con­
formity with the specl1lcatlons and acce

f,�e�.
p
���,:"

IS. 
Postmaster-General. 

BRADFORD MILL CD. Suoceuon to J&I. Bradrord . 0.. 
M.ANUFA.CTURERS OJ' 

French Buhr lIIillstoneJ, 
Portable Corn & Flour Milia, Smut Mlchineo, etc. 
.&.lJO, dealel'l in Boltiq Clotlla ... 

General)lUl Furn1ahJ.DI. lidS" 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS. - Huerk's Watcb­man'. Time Detector. capable of accurately con­

trOlling the motion of a watchman or patrotman at; the 
dllferent stations of his beat. Send for circular . 
J.E. B U EB K , P.O. Uox 9 79, HOllton. Mall. 

N. B.-The snit against Imhaeuser &; Co., of New York, 
was decided In my favor, June 10 1874. A fine was 
assessed 

�
alnst them Nov. 11.J876, for selling contrary �yo��: 1��rI'iigi� 
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cording to law. 

�� CARY & M OEN 8 ' 
0TE RE O F<Y OESCRI PTI ON @J-u- U 
234 �L2��T EVfRY & sTEEL SPRINGS. NEWYDRK C lfY 

Estimates will be promptly furnished when desired. That these may be definite and 
correct, the coPy to be used-whether print, photograph, sketch, or drawing-should pROPOSALS FOR iMPROVEMENTS l1"I MAIL-
always be submItted for our examination, together with a distinct statement of the size of BAGS AN}) MAIL· BAG TAGS. 
plate wanted, and of any other details to be observed. POST OFFICE DEPARTMENT, 

T
,
erms.-To insure attention, all .orders m.ust be accompanied by an advance of half Proposals from 

W
f!re�'l:,�;o�;. Ditf';1/�I�nl:;,;�7�or 

the pnce charged, the balance to be pa1d on delivery. grantln
« 

the use 0 Improvements In the constructIon 
E lectrotypin;r and Printin;r.-We have recently added to our establishment . ��y�r

t
alfif�.r.e 

aO:d°fn
e�h"l ���u�!."��!e 'g�:;'��rla'l! 

excellent facilities for making electrotypes, and also three power presses specially fitted for I' thereof, and also for the use of fatented devices for 
printing plates of all sizes in the finest manner. h":fa�m":n�
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Artificial Li;rht.-We have just introduced this most important facility, which December, 1878. with th I enables us to prosecute our work in cloudy weather, and to push forward hurried orders in f1c�;lIJ'����"J'�O��f
b
p'i-��:il

c
�'j,��g

c
�ll be f:":I���d the nigltt. • . . �a:f.rr�����: letter to the Second Assistant Post-

References.-Our plates are now used by the pnnClpal publIshers in this city, and The contracts which may be made for the UBe of any 
by most of the leading houses in every State in the Union. patents will be In conformity with snch specifications 

Send stamp for illustrated circular. and the accepted proposals. D. M. KEY, 
Postmaster-General. 

Lathes, P l a ners, S h a pe rs 
DrIlls, Bolt and Gear Cutters .... Milling Machines. Special 
Machinery. E. GOULD & E.uERHARDT, Newark, N. J. 

THE FORSTER-Fill­
MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This s y s t e m 
:,�::a �get�::c�Jy :ttJ;: 
Apply as above. 

STEAM PUMPS. 
H E N RY R, WORTH I N GTON, 

�39 Broadwav, N. Y. S3 Water St., Boston. 
THE WORTHINGTON DUPLEX PUMPING ENGINES lO'OR ��it�. wus���������a��Rl'g:����Ng�.

Con
-

STEAM PUMPs-Duplex and Single Cylinder, 
WATER METERS. OIL METERS. 

Prices Lar&'ely Reduced. 

AN ENGLISH ENGINEERING FIRM, 
with large connertlons, desires to undertake In Endlnd 
the manufacture of a thoroughly good and trustworthy 
steam pump'fatented in England, and \s open to receive 
�
artlculars 0 il,draUliC and other specialties .  Address 

78; ��e�b�ch 'ftr�e�?t�;d'�:�a.l Advertising OIDces, 

PRATT & WHITNEY CO. , DROP HAMMERS. 
HARTFORD CO-- PUNCHING PRE�SE8 ... HA ND D RII.LING 

, "' .. "' .. . , MA()HI NE'" SCREW ..-LATE!S, RATCHET 
Blake Specialties of DRILL�, BOLT CUTTER!S, &c., &c., &c. 

THE "ACME." illliair A regular thorough-made En­
gine Lathe. Swings 7 in., turns 
::c��ws

i
fr��� fciatt�h:e��sc

u
� 

Inch. __ Send 3c. stamp for 8t'r­
cular and Price List of Lathe and 
Small Tools. to 

W. DONALDSON, 
lIIan •• rr Af'II'e Lathe" 

2<1 &  Cent'l A \·e . . CI IlC'ltlllal l . o.  

BI G PAY to sell our Rubber Printing Stamps. Samples 
free. Taylor Bros. & Co., Cleveland, O. 

THE DRIVEN WELL. 
Town and Connty privileges for making Driven 

Wells and selling Licenses under th9 established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

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

Two In One. Reversible · '  LINENE " 
Collars. Fine mnslln on both sides. Every way perfect. 
������

h
���� Rg�I':i'�I�.�\�':io!.U�8 

HAND SAW MILL SAVES THREE MEN'S 
labOr. S. C.,HILLS, 78 Chambers St., N. Y. 

© 1878 SCIENTIFIC AMERICAN, INC.



�411trtiStmtuts. 
Inside Pall'e, eacb InHertion - _ _  7 � cent" a line. Back Pace, eacb insertion - - - IU .OO a line. 

(AbOut eight word. to a line.) 
Engraving8 may head adver tisements at the same rate 

per tine, by measurement as the tetter press. Adver­tisements must b8 received at publication 0,1fice as early 
as Thursday mormng to appear in next 'I88Ue. 

WANT 2d-HANO WATER WHEELS. 
Addres. MILL WORKS, Drawer 294, Indianapolis, Ind. 

DIAMOND ROCK DRILLS, 
The only Machine. giving a .olid core .howlng exact 
nature of rock. p .... ed through. 

The American Uiamond Boring Co., 
Send for Pampblet. NEW YORK. 

THE 

Eclipse Engine 
Furnl.he • •  team power for ail 
A!/I'iCultural purpose., Driving 
&1u! Mills, and for every use 
where a first-class and eco­
nomical Engine is required. ����d,

ft[:��13:g ���1f!�� 
!'fi:�o. n�I:J� �'r°;7� 

1��U�c�� 
ENTIFIC A)JEKI(,AN, for Ed!. 
torlal lllu.trations.  

FRlCK &; CO., Wayne.boro, Franklin Co., Pa. 
When yon write please name this paper. 

American Standard Gan�e and Tool Works] 
PHILADELPHIA, U. S. A. r:�:.I:::d C;�::f�:rnn1!r�:i��\?e'l:�Jf:.:�::r.; 

Blnde RealD""s, Patent Tool Holders, Latbe 
Drivers. 

JOHN RICHARDS & CO., 
22d and Wood Streets, 7 Blackfrlars Street, 

Ititu.fifi t �tutritau. 
} 

STANDARD AND ONLY RELIA.BLE PORTABLE R60FING. 

For .teep and fiat roof. In all climates. In rolls ready for u.e . Ea.lly applied by any one. 

Asbestos Liquid Paints , Coatings, Cements , Boi ler Coverings , &c. 
H. W. JOHNS M'F'G 00., 87 M aiden Lane, New York. 

Send for Samples, lIlustrated Catalugues, PrIce-lists, etc. 

COMPOUND OXYGEN �,:;;�!� 
REMARKABLE Ci)REj1��f!:::5:� our Di6etUU, t::Jhich art! attractin.q tDidtJ attcmtion. REFER BY PERMISSION Jri'oJke��!; =O��!Ji���,¥��.H���"a�d�l��� �� have used and b.,en larqelu benefited brJ thu treatmcmt. SENT FREE I Brofhure r200 pp.] with many 

teetimoniafs to most remarkabr. ....... Drs. 8'rABKBY .I< PALEN,1112 Girard St., PblIa. ---- --- ----
S N Y D E R 'S " Little C i ant " 

STEAl'I ENGIXE. 
For Farmerst Machinistst 

PrlnteZi:h�d�����Ulring 

Sizes from One to Six H. P. 

MACH I N I STS' TOOLS. 
NEW AND IXPROVED P ATTEBNS. 

Send for new Illustrated cataiugue. 

Lathes, Planers , Drills, &0. 
NEW HAVEN DIANU FACTURING CO •• New l I aven, Conn. 

BOSTON ELASTIC FABRIC CO., 
MANUFACTURERS 0. 

I N D I A  R U B B E R  GO O D S. 
PrIces for Engine and Boller 
complete, from $150 to UOO . INDI A  RUBBER BELTING (Patent Stretched) .  
W e  make the st� Boa er  CONDUCTING ... HYD RANT, ENGINE, TANK, 
and the Best Engine In the SUCTION and ;;TEAM HOSE. 
country. Call at  our Factory I' COTTON AND LlNEN HOSE (Rubber Lined). 
and examine, or send 10r free I INDIA RUBBER STEAM PACKING. 
Illustrated and Descriptive I INDIA RUBBER VALV ES, for Cold or Hot Water. 
Catalogue. GASKETS RINGS, &c., &c . .  Including an kinds 01 

SNYDER RRO� , Rubber Gooas for Mechanical and Manufacturing uses. 
94 Fu hon St., N eU' Y;;l'k. Our goods are warranted In all cases. 

CHAS. McB URNE Y & CO., Acents, 
17� Devonsblre 8t., B08toll, 

102 Chambers 1St., New York. 

[OCTOBER 1 2, 1 878. 
I THF� T AN ITE CO .. 

STRO UD SBURG, PA. -
E M E R Y  W H E E LS A N D  C R I N D E R S. 

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

R O CK D R I L L I N G:  M ACH I N ES 
A N D  

A I R  C O M P R E S S O R S .  
M A N U fA C T U R E D  BY BUR LE ICH RoCKD R l l L  C O  
SEND  FOR PAM PHLE T F ITCH B U R G  ttlIASS.  

ESTABLISHED 18f4. 

JOSEPH C. TODD, 
ENGINEER and MACHINIST. Flax, Hemp, Jute. Rope. 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufactUre Barter's New Portable Euglne 
of 18'l'1'. Can be soen In operation at m,. store. A one 
horse-power portable eOlllneJ complete. 1125 ; two horse­
power, 1225 ; two and a nalI horse .. power, $250; three 
horse-power, f275. Manufactured exclusively by 

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

Shafts, Pulleys, Han[ers, Etc. 
FuJI assortment In store tor Immediate delivery. 

WM. SELLERS & CO., 79 Liberty Street, New York. 

LEFFEL WATER WHEELS, 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

I'mI NEW PA!.!PHI.!'r rOll 
Sent free to those interc$t.�d.' James Leffel k Co. , 

Springfield, O. 
109 Liberty St., N. Y. City. ��;:::ters. b��n;�;�:�::��;}:;'� � Thin Lnmbof and V onoors. er Flue. Superheated steam, 011 stills, etc. I . 

HENRY W. BULKLEY, SOlr,��;��ek Y. Mahogany, Walnut, Holly, Ash. Cherry, Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 

ICE AT ••• 00 PER TON. 
The PICTET ART I F IC IAL ICE CO" " The 

LIMITED, 
1876 Injector. " 

E M 't H t $3 Press hlnh I.. can be found elsewhcre, most of thf.'m being cut and v�ry a_� Bete. (S.lf-lDker �5) D La';;�':�:: ' dried on our new Patent Machines and Presses. 

H IS Own ' Q  For bu'ineu'r· .. ure, �ungorold I Also a full and complete assortment of all kinds and 
I . fo�t;l��;. �r;��E.ve& ��: i thicknesses of Sawed Lumber. Printer ! eELS v. JIlerldeD, VODD Ceo. W.  R ead &. Co., 

Mi l l  Stones and Corn M i l ls .  186 t o  200 LEWIS ST. , N. Y. 
We make Burr Millstones Portable Mills. Smut M .... 

chines, Pacl<""�\ .M1ll PiCkSa Iv ater Wheels, Pulley •• and 
Gea.rlnl( • •  pecuwy adapte to Flour Mills .  Send for 
catalogue. J. T. NOYE & SON, Buffalo, N. Y. 

TO ADVERTIStR� ! �it�1Th1E tisements in the neW8pa�rs ohhe tfnited States and Dominion of Canada.. To furnish advertisers with reliable information concemin. newspapers and their f:�i;�:tw-��:��ru� �e�8t
t �d:��i���� t;1l�l��� 

lar purpose, WE 188UE SEMI·ANNUAL EDI'XION8 OF 

Room 51, Coal and Iron Exchange, P. O. Bo% ares, N. Y. 
SHEPARD'S CELEBRATED 

$�O  Screw C utting Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
�=���f�h�is���T�'1 �'l!.\��.:'g�i �:pKt';r"io�tc�� fg� 
artisans. 

H. L. SHEPARD & CO., 

sa, 90 &crn�i��"::tr.tOblo. 

BOGARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bones, Ores Band Old 

Crucibles, Fire Clay, Guanos, Oil cake, Feed, Com, ��:.n�3!i, 
Td'=ri'ut�n���As��.,�:: 

e�., and whatever cannot be gl'()und blj other mill ... 
t6�°{V.

P
��t'M§C��.r:��g;. �"'J1M��A'WG.:it 

DUS, comer of White and Elm Sts., New York. 

AV E R  &. SON'S MANUAL 
FOR ADVERTISERS. 164 8vo. pp. Gives the 
��U:n���:::�o;;rs��1h�U��:�

n
8��tesan':f c

B
ae::d:! 

and contains more infonnation of value to an advertiser 
than oan be found in any other pUblication. All iista 
oaretullyrevised in ea.ch edition. and where practicable 
prioes reduced. The special offers are numerous and unusually advantageous. It will pay you to examine 
it before B�ndi.ng any money in newspaper advertising. 
The last edition Will be sent p<!�'paid to any address on 
receipt of 25 cents bJl' N. W. AYER & SON, ADVERTISING AGENTS, Times Building, PhiladeIphia; 

BOILER COVERINCS. 

CAMERON ' 
Steam Pumps 

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

Feeders, &c. 
For TIlustrated Catalogue and Reduced PrIce List send to 
Works, Foot ERst 23d St" New York. 

i oodward Steam Pnmns and Fire En�ines. 
G. M .  WOODWARD, 76 and 78 Centre Street, New York. 

Bend for �taiugue and price list. 

SAVE 10 TO 20 PER CENT. 
THE CHALMERS-SPENCE CO., Foot East 9tb St., New York. 

F R I E D M A N N ' S  P A T E N T  , INJEArqIJL¥.t�!He<tl��,glORS 
BOILER FEEDERS 

And Water Conveyors 
IN EXISTENCE. 

MANUFACTURED EXCLUSIVELY BY N A T H A N  & D R E Y F U S J 
NEW YORK. 

Also Patent O i l ers and Lubricators. 
Send for CatalolrDe. 

Steam Engines, Boilers 
AND CIRCULAR SAW MILLS. 

Special inducement. on BoUers to 
Engine BuilderR. A.1l sizes t'rom 10 
&0 60 H. P. carried in Btock. 

Prompt shipments . special',. 
Send tor catalogue. 

Erie ��ll;�?a!!Ol'k", 
45 Courtlandt St., N. Y. 

OLIVER'S SCRE W·REAnED KEY. 
Patented A p t'i! 16tb, 1878. 

Bee SCIE"TIFIO AMERICAN of 24th August, 18'18. 
This key can be extracted promptlv, and with ease and 

eertalnty. from any wheel or pulley, no matter how tlght 
� l"ti"t: X'.

v�tl���, Wl'ike
e�'na#:,�IL.iz°:rn":g�.,"1�:�. to 

BURR IILL8. 
For the best VorUcal and Horizon-�rt�,:i,��c�o��� G����.1hd

Mll�1i 
Machinery. addre88 the Manufac­
turer and Patentee, 

C. C. PHILLIPS, 
4048 Girard A venne, 

PHILADELPHIA. 

WOOD ENGRAVING 
" OLD RELIABLE. "  T O  KNOW ALL 
about the Be .. t Pump for Paper Makers, Tanners. Con-f::'���� fi'�1.'tf>'!��lfcr:,e�dJ8�1I:S���:M::'w.}: 

A LCOTT LATHES. for Broom, Rake and Hoe Han-

Sman Tools of an kinds ; GEAR WH1!lELB, pa.rts of PO
dle

R
s. 

T L A
S' e

N
' HILLD S'078 

ChamE 
M
bers

E
st'

N
N'

T
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, Steel Castings, MODELS, and materials of all kind.. c ... tlngs of Small 
Lathes, Engirles, Slide Rest., etc CatalGg1!es free. ROMAN & KEENE'S . For Walks. Cisterns. Fonnda- I From 1O to 10,000 Ibs. weight. trne to pattern, sound and GoODNOW k WIGHTMA", 176 Wash'n St., Boston. Mass. , lions. Stables.Cellars,Brldges,Reservolrs, Breweries, etc. solid, of une9.ualed strength, toughne,.s and durability. 
-----" - --------------- ltemlt 25 cents postage stamps for Pracllcal Treatise on i An Invaluable substitute for for.nngs or cast-Iron re-

PERF �CT ' Cements S L MERCHANT k Cu. 53 Broadway N. Y. I' qulrlng three-fold strength. Send fOr clroular & jlrlce list. " . • •  , , , CHESTER STEEL CASTINGS Co., Evelln .. St., Phlla, Po.. 

NEWSPAPER FILE 
The Koch Patent File. for preserving newspapers, 

maaazines, and pamphlet •. hAS been recently Improved 
ann price reduced. Subscribers to the SCIE"TIFIC AK­
ERICAN and SCIE"TIFIC AMERtCA" SUPPLEMF."T can be 
s�Plled for the low price of $1.50 by mall, or $1.25 at the 
2 �c""lNERI�eNi;', ��ar�llf�deN�ci:!.��� 
every one who wi.hes to preserve tlie paper. 

Address 
IIUNN & CO., 

Publishers BclJCNTIFIO AMERICAN. 

The fact that this sbaftlng h ... i5 per cent. greater �h"e��h
u:e 

fi�����1ru:��ul.gt��;'th� J��g:c;��I�r. 
We are also the 80le manufacturers of the eEL F.BRATED 
COLLINS' P AT.COUPLING, and turnish Pulleys, Han�erB. 
:�il�t\�� �o.t approved '1b�i<:s �1£'lmM'L��"s 

on 
Try Street, 2d and 3d A venueR Pittsburgh Po.. 

1lJO S. Canal Street, ChlC8jl'o, TIl., and Milwaukie. WI .. 
lr" 3tocks of th s shafting In store and for sale by 

FULLER, DANA &; FITZ Boston, M ... s. 
Geo. Place Machinery Agency, 121 Chimbers St., N. Y. G"D"I:L.:D & B E S T  

STEAM PUMP. 

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

TURBINE WATER WHEEL 
Yielded at the test ot TurbInes at Centen­
nial Exposition the best results at all .tage. 
of gate. Send for circular to 

T. H. RISDOX & CO., 
Mt. Holly, N. J. 

Mannfadurers of MILL JUCHINERV. 

G .A.:El.:El.IS01'W , 
FO R ALL P U R POSES. 

B rooklyn , E.  D.,  N ew York. 

Simple, Durable, and Reliable. Requires n o  special 
valves. Send tor Illustrated circular. 

WM. SELLERS & CO., Pblla. 

CA. VEA'.l'S, COPYRIGH'rS, TRA DE 
MARKS, ETC. 

Messrs. MUIUl & Co., in connection with the publica· 
tlon ot the SOIENTIFIO AxERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents tor 
Inventors. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENOE, and now have unequaled jacUiliel 
for tho preparation of Patent Drawlugs, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Cauada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regulations, Copyrights for Books, Labels, 
Rel.sues, Asslgnmeuts, and Reports on Infringements 
of Patents. All business Intrusted 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 concernlug Trade Marks, 
Copyrights, Designs, Patents, Appeals, Relssnes, In­
fringements, Assignments, Rejected Ca�es, llints on 
the Sale of Patents, etc. 

FO" ei(f" Pate .. ts.-We also send, jl'ee oj charqe, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents In all the principal coun­
tries of the world. American InvenIorS should bear in 
mind that, as a general rnle, any invention that Is valu­
able to the patentee In this country Is worth equally as 
mucb In England and some other foreign counIries. 
Five patents-embracing Canadian, English, German, 
French, and Belglnn-wil1 secure to an inventor the ex­
clnsive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such tbat 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, 8100; Belgian, 8100; Cana­
dian, $50. 

Copies of Pate .. ts.-Persons desiring any patent 
Issued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de­
pending upou the exten t of drawings and length of 
specifications . 

Any patent Issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw. 
Ings and speci1lcations, may he had by remitting to 
this office 81. 

A copy of the claims of any patent Issued since 1836 
will be furnished for S1. 

When ordering copies, please to remit fo� the Mme 
as ahove, and state name of patentee, title of Inven­
tion, and date ot patent . 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings nnd tables Important to every pat­
.antee and mechanic, and Is a useful haud book of refer­
"ence for everybody. Price 2.� cents, mailed free. 

Address 
II111m • CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. BRANOH OFFIOE-ODr7l£r oj F and 7th Streets Washington, D. C. ' 
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