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BESSEMER STEEL. 

The Bessemer process of making steel stands prominent 
among modern inventions as a great success, both practically 
and financially. From a scientific standpoint it commands 
our attention, as being a remarkably simple and yet very 
effective process. Just now the Bellsemer works of this 
country are very active, and it seems Iikely that the existing 
works will prove insufficient to supply the increasing de­
mand for Bessemer steel. 

The facts given in this connection were furnished us by 
the Albany and Rensselaer Iron and Steel Oompany , of Troy, 
N. Y., portions of whose works are shown in the engraving 
on this page. Two converters are used in · the Bessemer steel 
department of this establishment, having a capacity of seven 
tons each . They are about 9 feet external diameter and 16 feet 
high. They are made of a refractory material, the walls be­
ing about 1 foot thick. . The exterior iron shell is made of 7i 

NEW YORK, AUGUST 30, 1879. [$3.20 per Annlllll. (POSTAGE PREPAID.] 

to % inch wrought iron plates, and is mounted on trunnions, 
so that it may be inverted by a hydraulic cylinder by means 
of a rack and pinion. 

The construction of the converter is shown in the sectional 
views, Figs. 2 and 3. At one end it has a nose 18 inches in 
diameter, and at the other a tuyere box, communicating with 
the blowing engine through one of the trunnions. 

Each bottom has 12 tuyeres, 6 inches in diameter and 24 
inches long, made of fire clay, fire sand, and ganister, a stone 
belonging to the· quartzite group. The tuyeres are each 
pierced by twelve % inch air holes through which the blast 
enters the converter. The converter is turned down, as 
shown in Fig. 2, to receive its charge of iron; it is of 
sufficient size to contain the entire charge below the nose and 
tuyeres. 

The process of decarburizing iron requires about twenty 
[Continued on page 137.] 
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:BALANCE OF TRADE IN MEN. r This being done, before we allow our water course to act, 

It is a grand thing for any country to be able to show a let us spin a top very rapidly, pJace its pomt m the small 

balance of trade in material products on the home side of hemispherical cavity, immediately cover the top with a bell 

the sheet. To be able to sell, year by year, two or three glass whose axis coincides with that of the apparatus, and 

hundred mllhon dollars' worth of stuff in excess of what keep this glass firmly in position by some means or other 

we have to buy abroad, as the United States can do, is sub- Finally, by the aid of one current of water, let us set the 

stantial evidence of our progress in solid wealth. disk, along with the bell glass, in motion in the same direc-

Tile . nation is justified in rejoicing over so favorable a tion as the top. As may be conceived, after a certam length 

showing. But there is another phase of our relations with of time, the movements of the disk, the top, and the air con­

the rest of the world, which tells still more remarkably in fined beneath the bell glass, will become equalized. Then 

our favor, and which promises to aid in the near future, the top will meet no further resistance at its point, smce the 

even more than it has done in the past, in buildmg up for support on which it rests is revolving with exactly the same 

ns a grand and abiding prosperity. There is nothing that speed and in the same direction; it will no longer experience 

coutributes so much to the wealth of a nation as hopE'ful, any resistance from the surrounding au, since the latter will 

energetic, thrifty men and women; and the Old World is also possess the same angular velocity, and we will thns have 

daily sending us these by the ship load . At this port alone, the curious spectacle of a top remaining indefimtely in 

during the year ending with )fay Jast, there were landed eqUilibrium ou its point; and it will continue to revolve, 

nearly a hundred thousand immigrants, mostly from the not because any lost motion is restored to it, but because it 

countries of Northern Europe, and this year the influx is does not lose any. This will be a perpetual motion accord-

still greater� ing to the definition given at the beginning of this note. 

And what is more en,courl;l.ging to us than the numbers of .. , • • .. 
these incoming citizens, is their high average character. FUNGI IN MAN. 

The social, military, and industrial conditions in Europe are The human car is sometimes attacked by a disease which 
such that

. 
a �et�er class are e�igrating now than fo�erl�, : 

shows itself in the form of a running sore ; in many cases the 
and the mdlcatlOns are that stJll larger numbers of mtelb- tympanum is destroyed and hearing lost before the nature of 
gent farmers and skilled workmen will seek our shores in the malady is discovered. The disease is due to the growth of 
the immediate future. It is but a little while since a single a microscopic plant or fungus of tbe A8pergillu8 family. It 
party of German-Russians, 350 in number, passed through especially thrives when, from any cause, the secretion of 
this city to make their homes in the West, carrying with wax in the ear is stopped or hindered. Tile microscope is a 
them money and property to the value of $400,000. The valuable assistant in the discovery of this fungus. 
influx of well-to-do English and Scandinavian farmers, dur- Consumption, the most disastrous malady that afflicts 1m 
ing recent years, has been unparalleled, and it promIses to manity, is now said to be caused by a yeast plant that 
increase. flourishes in the blood. The presence of this fungus in the 

Meanwhile skilled mechanics are coming to us, not only blood is readily shown by the micro�cope, and now forms 
singly, but in large companies More than 150 French and the subject of careful study among physicians. 
English families recently took up their residence in New AI· Dr . Ephraim Cutter, M.D., of Boston, Mass . ,  has devoted 
bany, Ind. , to engage in the plate glass industry established much labor to this subject, and, we understand, has recently 
there. Tbe day before this writing (August 6), 22 families produced micro-photographs of the fungus with Tolle�' re­
and 20 single men, in all over 100 skilled workmen, arrived markable ',,'r; objective. 
here on their way to Bridgeport, Conn., to which place they We beheve that Dr James H. SaliSbury, of Cleveland , 
had emigrated from Sheffield, England, at the instigation of Ohio, was among the earliest to detect and describe this cu· 
the Frary Cutlery Company, of Bridgeport. The men were, rious yeast plant of the blood. 

New Documents Relating to .. he Discovery oC 

America. 
for the most part, between 20 and 35 years of age, picked 
workmen, intelligent, and well dressed. They were pre­
ceded by a smaller party a few weeks ago; and it is said 
that in the fall about 50) more skilled cutlers will be brought 
over by the same company from England and Germany. A very important publication, says La Nature, has re-

These men come to America n ot because they cannot live cently been made in Spain under the supervision of the 
Minister of Public Instruction. It is a collection of letters 

at home,. but because they and their children can live to bet-
of Christopher Columbus and his contem

·
poraries, and tel' advantage here. And they come provided with certain 

employment, for the capital of the establishment which they reports made during the 16th centnry by the governors of 

had worked for in Sheffield comes with them. Thus, with the American provinces. The originals of these letters and 

the migrating workmen, a new center of industry, if not a reports are now in the state archives at Seville. The work, 

new industry, is brought to our shores; and to a correspond- entitled Cartas de India (Letters from the Indies), forms a 

ing extent the necessity is removed for sending abroad for large folio volume of 1,754 pages, and contains the following 

fine cutlery. 
documents of great interest: 

These are but scattering drops of the grand industrial 1 :wo autographs of Ool�mbus�ddressed in 1�02 to 
rain, which has done so much, and which promises to do so I F�rdJlland and Isabel�a, the 

.
first urgmg th� necessity of 

much more, toward making this country the garden spot of SUItable
_
measures for

. 
maeasmg the populat

.
lO� of th� Isle 

the world for the industrial arts to thrive in.  It is impos- of !f18panola (St. Domm�o), �he second contammg a dIsser­
sible to overestimate the national advantage of such addi-

tatlOn o� the :rt ?f navI
.
gatlOn. 2. A letter from Amerigo 

tions to the productive wealth of a new country. With the VespucC! to Cardmal X�menes dl Cuneros, Archbishop of 

best of wishes for the prosperity of the nations of the Old Toledo, dated at SeVIlle, 1508, regarding some mer­

World, we cannot but be glad to receive from them contri chandise to be sent to the Antilles. 3. Two letters from Fra 

butions of such intrinsic and lasting value. May the balance Bartholomeo de Las Casas, Archbishop of Nicaragua. to 

of trade in men be the last to turn against us. the Infante Don Filippo, dated at Gracias Ii Dios, in 
Guatemala. 4. Two letters from Bemaldo Diaz del Castillo, 

.. 4 • I ... one of the warriors of the' small army of Cortez and the 
A LITTLE PARADOX. author of a history of Mexico. These two letters are ad· 

M. Piateau, Member of the Academy of Sciences of Brus- dressed to Charles V, 1552, and to Philip II. , 1558. 5. Let 
sels, communicates the following note to La Nature: If, tel'S from the bachelors, Don Pedro de Gasca and Don 
says he, perpetual motion were simply defined as the motion Christopher Vaca, of Casca, dated at Quito, 1541, and 
of a body, which, after receiving an impulse, continues to Ousco, 1542, announcing to Charles V. the death of the 
move indefinitely by virtue of its inertia alone, I should say, Marquis Don Pizaro, and the insurrection of Don Diego de 
that under these conditions, it was realizable. As well Al rnagro. All these letters are very int€resting, being 
known, all movements that we produce ultimately come to written by eyewitnesses of the occurrences which they narrate. 
an end, because they inevitably meet with resistances which 1 6. A very curious letter from Dona Isabella Quivara, �elat­
destroy them; 80 that to keep up a motion for a long time ing to the remarkable courage exhibited by the women 
the intervention of a foreign force is necessary in order to during the expedition of Cortez, while all the men were 
continually restore to the moving body that portion of the prostrated by sickness. 
motion which resistances have taken from it. It is thus that The work contains 652 pages of text, and an appendix of 
the oscillations of a clock's pendulum are kept up by the 1 225 pages, in which we find 29 autograph letters and reports 
small impulses of the escapement. But if the foreign force, of different historic persons; 28 autograph pages from 
instead of communicating to the moving body the motion Columbus, Vespucci, Las Casas, Diaz del Castillo, Ximenes, 
that resistances have caused it to lose, is employed to annul etc. ; a map of the fortress in which the precious stones of 
these resistances, the body will continue to move as long as the Incas were found; and, finally, maps of the Amazons, 

the foreign force shall neutralize the resistances. Now we the Archipelago of the Antilles, and the Straits of Magellan, 

may make nse of a force that is ever present, such as a cnr- executed in the 16th century. 
rent derived from a river; and in this case the moving body .. • • • .. 
freed from resistances will continue to move indefinitely by The Worcester Free Institute .  

virtue of its  inertia alone. , In an article on the advantages of a mechanical education, 

Let" us take an example ; let us conceive of a horizontal \ in a recent issCle of this paper, mention was made of several 

disk movable around a vertical axis which is fixed to the of our leading institutions of technology, wherein the edu­

center of its lower surface; and let there be hollowed out a cation commended could be had. It was not inten ded to 

hemispherical cavity of a few millimeters diameter in the give a full list of,such institutions, much hiss to intimate 

center of its upper surface. Now let us suppose the appar· that any not named were inferior to those named. Had 

atus located by the side of a river, where it is put in com- such been the intention, it would have be en a serious lUIS 

munication with the latter by means of a tube leading from take, as well as an injustice, to omit thc Worcester Free 

a reservoir placed at a level lower than that of the lowest Institute, a school which ranks with the best technological 

tide, the reservoir being constructed so as to fumish, by institutions in the land. Our high opinion of the value of 
means of an orifice at the bottom, a uniform and strong the work done there has been too frequeutly and too plainly 
flow, which shall be able, when we wish it, to cause the disk expressed, we should think, to allow even a suspicion of an 
to revolve very swiftly. intentional slight of that nature ou our part. 
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FAILURE OF TEA ROSES. i formed by some paper around the edge of the bell glass in I goods in sailing vessels, via the Cape, not later than F'ebru: 

HABITS OF FULLER'S ROSE BEETLE.-(Aramigus F'ulleri, Horn. )  , which some of my cxperiments were made. More rarely ary, 1880. Goods from the Pacific slope and parcels of great 
BY PROF. C. V. RILEY. i they are laid between the earth and the main stem just at the value and small bulk may be shipped via San Francisco by 

Within the last five or six years frequent complaints have surface of the ground. The eggs are so firmly glued to- the Pacific Mail Steamship Company, which runs a monthly 
been made of the failure of tea roses, the cultivation of gether and to the place of deposit that they are not easily line of steamers from San Francisco to Sydney. Show. cases; 
which has become a very important and lucrative branch of seen, and are with extreme difficulty detached . It is for shelving, belting, etc., may be procured in Melbourne at 
fiower culture. This failure has recently been ascertained' this reason that they have escaped the notice of rose cul- low rates, at the cost of the exhibitors. 
to be due to the larva of a httle gray snout beetle, belonging turists. 

' 
• , • , .. 

to the family Otiorhynchidm, and shown in its different stages These eggs require about a month to hatch, and the new On The Fallacy 01' Refrigerating Ships Cor the 

1ll the accompanying figure. I born larva, which is of a pale yellowish color, with light Dedruetlon 01' Yellow Fever Germs. 

�Ir Peter Henderson, of Jersey City Heights, N. J. , has brown mouth parts., is quite acti ve, and immediately bur- There are reasons to believe that. it is well nigh i mpossi-
hblself suffered very much from the work of this insect, ; rows into the ground, and acquires, very soon after, a bluish ble to eradicate by refrigeration the spores of yellow fever 
and I have had considerable correspondence with him during hue. Just how long this larva requires to attain full growth from the holds of thoroughly infected ships; although, with 
the winter upon the subject. The following quotation is I have not been able to ascertain, but, in all probability, it the frosts of autumn, yellow fever generally disappears from 
from one of my letters replying to his inquiries : remains at least one month, and probably several more, in districts where it has been epidemic. We can philosophi-

"The first knowledge which I obtained of this insect was the ground, where the pupa state is finally assumed. cally reason to this conclusion by comparison of the condi-
through our mutual friend, Mr A. S. Fuller, who sent me tions with those of other more familiar phenomena of heat 
specimens in 1875, the species being then undescribed. In and cold. 
1876 it was described under the name of Aramigus JIlulle1'i, �. The window pane of a heated room on a cold day, supplieR 
by Dr G H . Horn, in the proceedings of the American more nearly than any other familiar example, the peculiar 
Philosophical Societ.Y, vol. xv. , page 94. Mr. Fuller Lad I conditions under which the refrigeration of ships has heen, 
found it in greenhouses, and somewhat injurious to camellias. and save exceptional cases, must be attempted, and a lcsson 
It seems to be quite widespread, occurring from the Atlan- or two from the pane cannot fail to be of service. The tem-
tic at least as far west as Montana, and its habit of injuri- perature of the window pane, when the frost upon it melt.\!, 
ously affecting roses and other greenhouse plants must he .b c must be the temperature of melting ice, and an exact com-
looked upon as a comparatively recent acquirement. Such 

'fJ ® 
promise between the external and the internal temperature 

instances of newly formed habits are constantly presenting 
, 

-the one much below the freezing point, the other much 
themselves to me in my studies of insects. The beetle seems ",\ I " ahove. Similar conditions apply to the hull of the ship, ag-
to be purely American, and the geuus Aramigus was, in fact, gravated greatly by its irregular inner surface. 
erected for it and another species (Aramigu8 tessellatus) of In the case of a ship, floating in a medium, the tempera-
about the same size, but :)f a silvery white color, with faint ture of which is far above freezing, or as may be the case 
green hne, which I have found in Kansas upon the well e ;T :r �. in the Gulf of Mexico, at from 60° to 75° Fah. (U. S. Coast 
known' resin weed.' The beetle belongs to the same family Aramigu8 Fulleri.-a,larva; D, pupa; c, beetle, side view; d, same, dor- Survey, 1857, 102), although the general temperature of the 
and is pretty closely allied to a well known European beetle sal view, the outline between showing natural size; e, eggs, enlarged and air in the interior of the ship may be considerably below 

natnral size t, left maxilla of larva, with palpu8; g. nnderside of head; (Otiorhynchus sulcatus, Fabr. ), which is larger and darker in n, npper side of same, enlarged (aftpr Riley.) freezing, even enough so for the deposition of frost upon 00 
color, and is also vcry injurious to grt'enhouse plants, as well jects contained therein, it is no evidence that the cracks and 
as to some grown out of doors. This species also occurs in As the injury of  this insect has been mostly to roses undE!' crannies which are nearest or next the skin of the ship will 
this country, as I have specimens that were taken in Massa- glass, there will be found no great regularity in the periods be thoroughly refrigerated, but on the contrary, they will 
ehusetts. It is the habit of all these beetles, so far as their of its transformation uuder such circumstances. In point of constantly have their temperature restored to them by con­
habits arc known, to work in the roots of plauts While in the fact it is found in all stages during the winter and early vection of heat from the water lying against the wall of the 
larva state, just as your aramigus does. The eggs are spring months. Yet that, in a more general way, there are ship, and were it possible for frost to collect upon the sides 
doubtle�s laid upon the roots by the female beetle, which cycles of development, is proved by the fact that during a of the ship, it could completely overlap such crannies with­
burrows into the ground for this purpose. Upon inquiry I visit to Mr. Henderson, which I made last May, neither out reducing the inclosed air or substance to the freezing 
find that what is evidently this same beetle has been more or beetles nor eggs were to he found, though egg shells under point. 
less injurions to roses in and about Washington, and that the loose bark at base of the plants were common. It may, then, be asserted that it is practically impossible 
Mr A. Jardin was obliged to give up the growth of tea While the destructiou of the parent beetles, when per- to so thoroughly absorb the heat from these interstices as to 
roses here, a number of years ago, on account of its in- sistently followed np, is an excellent preventive of the in- make the destruction of the spores a matter of certainty. 
juries. " jurics of the larva, and strongly to be recommended, yet The thermal condition of the hold of a ship under process 

In Bennet's cxcellent essay on " Rose Growing in Winter," when roses are extensively grown, some beetles are sure to of refrigeration, even supposing that a thorough circula­
lle fails to mention this inscct among the "causes of fail- cscapc detection . It is evident from the facts here set forth tion of cold currents could by any possibility be established, 
ure. " Mr Henderson does not hesitate, in a recent number iu relation to the eggs, that we have still auother and more is no evidence that it is not possible fOI' yellow fever germs 
of the Gardener's Monthly, after a thorough investigation of effectual preventive measure within our reach. namely, the still to exist there. It is reasonable, then, to suppose that 
the subject, and a correspondence with some of the best rose destruction of the eggs before they hatch. For this purpose the cause of the recent failure to disinfect by refrigeration a 
growers in six different States of the Union, to express his I would recommend the tying of a few thicknesses of tape government ship, which was obliged to return to port on 
belief t hat in a large majority of cases failure is due to this or of narrow pieces of rag, [Or even stiff paper, around the account of the fever again breaking out after the vessel had 
insect alone. butt of the plant, the bandages to be examiued every three been thoroughly treated by the freezing pEocess, may be re-' 

The only remedy that has been employed hitherto is to weeks, and detached and burned, if eggs are found in them. ferred to the circumstances above given. 
persi stently catch and dcptroy the perfect insects, and the Where the number of plants is large, this destruction of the Owing to essential differences in construction, iron ships 
expericnce of Mr . •  rohu May, who has for five years been eggs might be expedited by the employment of traps, con. are more especially subject to these conditions than wooden 
fighting it in this way at Madison, N. J. , is to the effect sisting of small stakes, around which such layers of cloth ones; but there exists, even in the case of wooden ships, but 
that no substance will destroy the insect in its larva state or paper are tied. These should be thrust into the ground little encouragement for perseverance in this method.-
without at the same time injuring the plant. near the main stem of the plant, and can be collected once Science Observer. 

A study of the habits of this insect, which I have been every three 'weeks, thrown into a tub of hot water, subse- ------..... IHII-II ___ -----
able to make through the courtesy of Mr. Henderson, wh0 quently dried, and used again without untying the bandages. 
sent me abundant material, enables me to add to his excel- Or, again, the materials always at hand in a florist's estab­
lent account some facts that arc both interesting and of a lishment may be employed, for I doubt not but that a few 
practical value. The most serious injury is done by the folds of oil paper placed in a slit made in an ordinary wooden 
larVal, which feed principally upon the more tender rootlets, label, and this stuck into the ground at the base of each 
and thus attack the plant in its most esseutial parts. This plant, would form an excellent lure to the female in oviposit­
work bping underground, is so insidious as to easily account ing. I am indebted to W. G. Le Duc, Commissioner of 
for the fact that it has been generally overlooked. Agriculture, for the electrotype of the figure here used, aud 

I have had a quite healthy rose bush totally destroyed in which was prepared for my report to the Department. 
three weeks' time by about three dozen of the larval, which • f • , • 
were placed in the pot containing it. The symptoms that The Australian Exhibitions. 

are manifest above ground when the grub is at work are Mr. O. M. Spencer, United States Consul General at Mel-
partial stagnation of growth, weak pale shoots, and gener- bourne, Australia, t ransmits to the Department of State a 
ally barren flower buds; and when these symptoms manifest very full report of the proposed Exhibitions at Sydney and themselves strongly a number of the grubs will be found if the 1 1delbourne. The first opens on the 1st of September, 1879, 
plant be dug up and shaken. The parent beetles, like most and will close on the 31st of March, 1880. That at Mel­other snout beetles, live fOJ; a considerable time, as I have b::mrne opens on the 1st of October, 1880, and closes on the 
kept them in confinement for nearly three months. They 31st of March, 1881. This Exhibition will be held in the 
are .nocturnal in habit, being quite active and feeding only Carlton Gardens, comprising an area of 65 acres. Nearly after dusk. They shun the light during the daytime, and all of the leading European governments have signified their 
hide under .the leaves or cling tightly to the branches or in intention of being present by royal commissioners. All of some fork �ear the base of the plant, always in such position the Australasian colonies have entered heartily into the enter­as not easIly to be observed. Upon disturbance they drop prise. The English government has taken a warm and de­to the ground, draw up their legs, and "play 'possum," re- cieled interest in it. The Prince of Wales and others of the m'tining motion�ess for some time, and looking very much royal family will visit the Exhibition. The Duke of Genoa like a small lump of dry earth, the color adding greatly to will come out in an Italian man-of-war, and France and Ger­
the resemblauce. many will be represented in a similar manner. The relation This habit of simulating death upon disturbance is com- which exists between the Sydney and Melbourne exhibitors mon to many other insects of this family.  They feed upon is one of generous rivalry and cordial co-operation. The the leaves, bu� do more injury by severing them than by the two cities will soon be connected by railway. There are amount of folIage consumed. The eggs arc laid in flattened several liues of steamships now plying regularly between batch�s: consisting of several contiguous rows, and each batch the two places, with low rates for freight. The expens'e of contammg from 10 to 60. The individual egg is smooth , t ransferring goods from Sydney to Melbourne will be mode­yellow, ovoid, and about 1 mm. in length . The female rate, including storage. Goods will be received at the lat­shows a confirmed habit of secreting her eggs, which are ter Exhibition building on the 1st of June, 1880. thrust between the loose bllrk and the stem, especially at the All the usual facilities accorded at previous international base just above the ground. In the twenty odd batches fairs in other countries will be liberally afforded at Mel­
�hich I have examined they h ave invariably been thrust bourne. The protection of inventions capable of being pa­eIther between �he loose bark and as above desc;ibed, or into I tented is fully secured. Should the United States decide 
any other creVICe that could be fouudj as, for lUstance, that not to send out a man-of-war,. it is advisable to ship all heavy 

A Rapid Voyage. 

The fastest long distance run on record is that of the 
English mail steamer Durbau, Union !:lteam Company, Capt. 
A. S. Warleigh, with telegrams from the seat of war at the 
Cape. The DIll'ban left Table Bay a little before 8 P. M., 
April 1, and averaged 298 miles a day to �Iadeira. where a 
stop of 472' hours was made on the 14th day. Plymouth, 
England, was reached at 6 P. M. , April 20. The entire dis­
tance, about 6, 000 miles, was made in 18 days 16 hours, 
actual steaming, or an average of 13.1 knots the whole voy­
age. Mue.h better time has been made across the Atlantic, 
but this is the best on record for so long a distance. 

...• I�" 
DR. LANDERER, a Hungarian naturalist, writes from 

Athens that a dead African eagle, Gypactes barbatus, was 
lately found at Maina, on the southern Greek coast. On ex­
amining the bird an iron headed arrow over a foot long was 
found transfixed under one of the wings. Evidently the 
eagle had been fired at and struck in Africa by some native, 
and had borne the arrow in its body in its flight over the Med­
iterranean until it fell dead from exhaustion on touching land 
at Maina. 

Nuts. 

It is estimated that there are in the United States over 
400,000 railway cars of all kinds.  also 16,000 engines. These 
engines and cars in traveling over the roads lose annually 
between four and five million of nuts. These w ill weigh 
over 1 ,500,000 lb. , and their cost is between $30,000 and 
$40,000, and this loss is continued fmm year to year, saying 
nothing of the nuts thrown into the scrap heap, with their 
bolts worthless fro�,the use of the jam nut, also the liability 
to accident from loose nuts. 

• f.'" 
A LARGE shoe manufacturer of New York State recently 

advertised in Boston and New York for 25 shoe fitters to 
work in his factory. He was ready to pay full current rates 
and furnish eteady work, but had only one application. Ap­
parentl'y there are no large body of shoemakers out of em­
ployment. 
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NEW PROPELLER SCREW. 

The accompanying engraving represents Mr. H. G. Deane's 
improved propeller screw, Fig. 1 being a side elevation and 
Fig. 2 an enlarged longitudinal section of one of the blades. 

placed in their proper order on the ground, as shown by but he assumes he has obtained very similar results in this A B C  D E F. way on a small scale, and that the great resistance of the We will endeavor to put the leading points of the question millboard is !'lue to the very great rapidity with which it must briefly before 0111' readers. That a gun may be fired with be crushed to let the shot pass. Sir W. Palliser, however, 
double ammunition in it is, we think, apparent from the fact says with regard to the stud found by the committee in tbe 
that guns have been so loaded, and the mistake only discov- turret, that if abeolutely proved to be a Palliser stud it 
ered just in time to prevent the gun being fired. However would be " conclusive " evidence in " favor of the commit­
monstrous such a state of things may appear, it may be easily tee's report. " He thinks, however; that no certainty can be 
see11 that with a telescopic mechanical rammer it is possible obtained in this matter ; nevertheless the Royal Laboratory, 
to make a mistake when the tell-tale is not working. Indeed, who manufactured the studs and to whom this one has been 
it will he seen tbat if the thicker tube of the telescope is the submitted for opinion, pronounce unhesitatingly that it is 
one farthest from the rammer head, and of such a length as actually a Palliser stud. This, it appears to us, ought to 
to enter the bore of the gun, the inside tube next the ram- settle the matter. 

The improvement consists in perforating the propeller 
with holes, the diameters of which increase as they approach 
the center of the wheel. These holes are countersunk on 
the driving face of the blade. It is stated that this wheel 
has a number of advantages, among which are great facility 
in backing; decreased habUity to breakage and corrosion ; 
increased buoyancy at the stern of the boat ; entire absence 
of vibrations and trembling ; and last and most important, 
an increase of speed is secured. The explanation of all this 
is that the vacuum behIDd the blade being destroyed, the full 
effect of the power apphed to the wheel is realized. 

The number of blades which has been found to give the 
most satisfaction is four, but the in. 

mer head being in fact shorter than the bore, there is no The fact is that the accident was an extraordinary one, and 
means of knowing how short a way or how far the inside we must not therefore be surprised to find that there was 
tube may have moved. something extraordinary in the condition of matters to ac­

ventoI' claims  that perforations im- Fig. 1. Fig. 2. count for it, and we should accept the 
explanation that seems irresistibly sup­
ported hy the evidence of the Palliser 
stud, to say nothing of the scored steel 
fragments and posi tion of fracture. 
We are informed that definite instruc­
tions have been given to the War Office 
Oommittee, ordered shortly to assem­
ble to investigate the whole question 
of heavy guns, to test the twin 38-ton 
gun of the Thunderer to destruction. 
General S. Enderby Gordon, C. B. , has 
been appointed president of this com­
mittee. Admiral Boys, C.B. , late DI­
rector of Naval Ordnance, and Major 
Ellis, R.A. , are among the members, 
who are exclusively naval and military 
officers. 

prove any and every kind. 
.... . ... 

To PRESERVE AUTUMN LEAVES.­
Spread the fresh leaves and press them 
in a suitable dish, with alternate layers 
of fine sand, which is thoroughly dry 
and as hot as the hand can bear. When 
the sand has cooled they may be re­
moved, smoothed under a hot iron, 
dipped for a moment in clear French 
spirit varnish, and allowed to dry in the 
air. 

..... 
A Big Jam oC Logs Broken. 

The big jam of 10,000,000 logs, on 
Carratunk Falls, was broken last week, 
6 ,000,000 logs going out at once, which 
was said to have been a grand sight. 
It took 65 men 13 days to break the 
jam and get the rear over Carratunk 
}'alls. A portion of the ledge was re­
moved by blasting. Omar Clark, Esq. , 
has had a crew of 50 men in charge 
from th� time the first log. sta;ted on 

DEANE'S PROPELLER Moose l'lver, then on the maID l'lver un- . 
til this time, and not an accid�nt of any kind has happened I This being a very possible contingency, the three points 
to a man, not even the jamming of a toe. Tuesday the real' urged by the committee are : (1) That portions of the steel 
of the drive was at Patterson's Bridge, and by this time it is tube showed that they had been scored by a shell after they 
probably at Norridgewock. This will make 85,000,000 logs had been dislodged from their proper position . (2) That a 
tbat have passed down river this season.-.Augusta (Me.) stud had been picked up which had been evidently torn out 
Journal. of a Palliser shell, which showed that a Palliser shell was in 

.. , • , • the bore, that is, the projectile of the round previous to that 
THE THUNDERER'S GUN. last entered. (3) That the gun has yielded in the place where 

It may probably be difficult for most of us to believe that it could be most likely to do so, if a charge were fired in 
the 38-ton gun illustrated by the engraving was actually fired about the position indicated under these extraordinary con­
with the long column of projectiles and. charges, shown in the ditions. 
foreground, in its bore. This, says the Engineer, was the Sir W. Palliser considers that the shell was wedged, and 
unanimous opinion of the committee-an opinion, however, tripped up, as it were, by a portion of the wad lying some 
which has been much questioned by many, and flatly con distance in front of the projectile, and that its base·would, 
tradicted by Sir W. Palliser. The gun is in the Arsenal , open under such conditions, rise, and it should strike the bottom 
to investigation, lying in the condition exhibited by the en- of the l'ore, scoring the steel tube, he thinks, in much the same 
graving. The gun has been built up and beld together by way in which it is now seen to be scored. In fact Sir W 
hoops as depicted. The fragments of the steel tube, and the Palliser considers, from experiments which he has made on a 
stud and debris that are considered significant in their con small scale, that the scoring of the pieces of stee) tube is ex· 
dition, have been collected for careful inspection and kept in actly what he would bave expected. He feels, apparently, 
a glass case, and the figures of tbe projectiles and charges like the committee, that SOllle demands are being made on our 
supposed to have been inside the gun have been chalked on credulity in asking us to believe that this great result arose 
the exterior, while actual specimens of such stores have been . from a single shot jamming against a hard papier macne disk, 

THE THUNDERER'S GUN AT WOOLWIOH. 

- _ .  
HelleC oC Color Blindness. 

M. Delboouf has found that if a per­
son affiicted with Daltonism looks 
through a layer of fuchsine in solu­
tion his infirmity disappears. A prac­
tical application of this discovery bas 
been made by M. Javal, by interpos­
ing between two glasses a thin layer of 

gelatine, previously tinted with fuchsine. By regarding 
objects through such a medium, all the difficulties of color 
blindness are said to be corrected. Experiments in Pbila­
delphia, says the Medical and Surgical Reporter, by Dr. P. 
D. Keyser, affirm the success of this method. 

. . . .. .. 
American Institute Exhibition. 

Our manufacturers are now fully awake in the matter of 
exhibitions, and, so far as their limited space is concerned, 
we are assured the coming Exhibition of the American Insti­
tute, of this city, will be of more than usual value and nov­
elty. For information address the General Superintendent, 
New York city. 

The Old Telegraph M ine. 

In our issue of July 26, a correspondent, in describing the 
Old Telegraph Mine in Utah,  gave a report of analyses of 
1, 000 tons of ore by Othon Wuth, of Pittsburg, in which 
a most important item was omitted. The report should 
have stated that the ore, in addition to the other matter:, 
enumerated, yielded from 15 to over 100 oz. of silver, and 
$2 to $4 gold per ton. 
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THE CYCLOSCOPE. 

The very remarkable apparatus which we are about to de­
scribe was Invented by Professors McLeod and Clarke, of 
the Royal Indian Engineering College. It is designed for 
measuring the velocity of revolution of any kind of ma­
chine whatever, and allows the absolute speed of the me· 
chanism in motion to be determined at the very moment of 
observation, and that too with an accuracy that has been 
hitherto unknown. In order to make the description of the 
apparatus easier understood, we will state, in a few words, 
some of the phenomena upon which it is based. Every one 
knows, or has observed, that if any series of objects what· 
ever are revolving or moving with a certain velocity t,he eye 
loses the faculty of distinguishing their outlines ; and this is 
owing to the persistence of impressions upon the retina. 
Upon this physiological phenomenon are based the " phena· 
kisticope " and other similar toys. Now, then, let us sup· 

J titufifit �tutritau. 
mirror, but through a slit cut i n  a thin sheet of metal or 
cardboard, all the abovementioned phenomena will exhibit 
themselves exactly in the same manner ; and, moreover, from 
a single inspection of Fig. 4 it will be readily seen that these 
lines act the part of an infinite series of equidistant points, 
and that consequently we shall be able to determine all the 
velocities that are possible between the extreme ones deter· 
mined by e G and d f These lines possess another important 
property : if we trace lines parallel to e G they will cut the 
oblique o"nes at a great number of points proportional to 
their distance from the line, e G. If, for example, the side, 
e G, is equivalent to 60 revolutions of the cylinder, and the 

a .  

Fig. 2 

Fig 3 

c 
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indicates the speed. The graduated scale has also been ar­
ranged by Professor McL�od so that the speed can be read 
off without removing the' eye from S. 

By means of the cycloscope we can ascertain the minutest 
variations in velocity, and learn thereby that the most per­
fect machines, no matter how well regulated they may be, 
are constantly subject to variations. The services that such 
an apparatus may render are numberless, and, as Sir Wil­
liam Thomson has well said, Professor McLeod has here 
given us a more sensitive and more perfect measurer of 
time than that which we possess in the best made chrono­
meter.-La Nature. 

. . . . .. 
ARSENIC IN WATER COLORS. 

According to the Ohemiker-Zeitung, M. Fleck, in searching 
into the causes of the death of a young engineer, found in the 
corpse remarkable quantities of arsenic, the origin of which he 
attributed to the water colors which the deceased had been in 
the habit of using ; for, on an analysis, he found that a speci­
men of sepia contained 2 '08 per cent of arsenious acid ; one 
of terra di Sienna, 3 '14 per cent, and one of red brown, 3 '15 
per cent. The deceased engineer having been in the habit 
of drawing his brush, charged with the color, through his 
lips, it is not impossible that the arsenical colors were ab­
sorbed by degrees in the saliva. M. Fleck was then led to 
make a pro founder study of the subject, and with the follow­
ing result : 

The dark colors of French make usually have an iron 
bas� ; when they are dissolved ill water they give a colorless 
liquid most generally containing no arsenic, while the resi­
due left on the filter contains the organic matter combined 
with iron and mixed with arsenious acid. Some of the 
darker colors, marked. " chenal," and " Paris et Richard," 
gave the following quantities of arsenic : Colored sepia, 1 '10 
per cent ; natural sepia, 0 '98 per cent ; burnt sienna, 1 '76 
and 2 '23 per cent ; Van Dyke brown, 0 '81 per cent ; brown 

pose that a certain number of points (Fig. 1, a) are examined 
in a mirror fastened to one of the prongs of a tuning fork. 
When the latter is set in vibration, these points, by reason 
of the phenomenon above mentioned, will appear to us like 
so many lines (Fig. 1, b) . Now let us place these points 
(which we will suppose to be equidistant) on the diameter of 
a cylinder, and let us cause the latter to revolve with a uni· 
form motion. If we arrange our tuning fork so that the vi· 
brations will occur in a direction parallel to the cylinder's 
axis of revolution, the points will then appear to us in the 
form of a sinuolls line (Fig. 2, a) or wave, and the height of 
this wave will naturally depend upon the amplitude of the 
vibrations, while its length will vary with the velocity with 
which the cylinder revolves. It will be readily understood 
that if a certain relation exists between the period of the 
tuning fork and the speed of the cylinder, the wave will ap· 
pear stationary. Nothing is easier than to determine the 
conditions which are necessary for the formation of a sta· 
tionary wave. In fact, if, for example, the velocity of the 
points is such that the time taken by each of them in tra· 
versing a space equal to the distance which separates them, 
is equivalent to the duration of one complete vibration of 
the tuning fork, a stationary line will appear (Fig. 2, a). If, 
on the other hand, the time employed by each point to pass 
over a space equal to two intervals is again equivalent to the 
duration of one complete vibration, the wave traced by the 
image of each point will meet the adjacent poin t ;  and, as 
each point will trace a wave of its own in space, these waves 
will be superposed and form a double one (Fig. 3, a). Each 

- ocher, 0 '52 per cent ; sap green, 0 '82 per cent ; bister, 0 '67 
per cent ; Indian red, terre de Cassel, burnt umber, raw 
limb'er, each 0 '5 per cent. 

THE CYCLOSCOPE. 

of these waves may, through a change of length, vary as to side, dl, to 20, the line which divides e I and c d into two 
Its form In fact, if we apply to the tuning fork the same equal parts will mark the position that must be occupied 
reasoning that we have applied to the points, that is to say, by the slit through which it will be necessary to examine 
if we suppose the duration of the vibrations is changed in the lines in order to obtain the stationary wave when the 
some manner, waves like tJ;1ose represented in Fig. 2, b, and . cylinder is revolving at a velocity of 40 revolutions per se· 
Fig. 3, b, might appear. Theoretically we might obtain for I condo 'l'he wave generally adopted is the one of the second 
each wave an infinite number of waves of like order. order (Fig. 3, a), as Being the easiest to recognize. 

Now let us see how this phenomenon can benefit us in es- Fig. 5 represents the cycIoscope as it is now constructed. 
timating, fol' example, the speed of a revolving cylinder. At B we see the cylinder with its paper covering. The 
For this, let us suppose that our points are 100 in number, wheel, R, serves to put it in communication with the ma­
and that they are placed at equal intervals. Let us take a chine whose rotary speed is to be measured. The movable 
tuning fork making 60 complete vibrations per second ; then box contains a reed or vibrating lance, which performs the 
let us examine our points, and let us, moreover, suppose functions of a tuning fork, and to which is fastened a small 
that a stationary wave (similar to that represented at Fig. 2) plate of zinc, in which there is a slit about equal in width to 
appeaJIS to us ; then it is very evident that 60 points per the breadt,h of the lines traced upon the cylinder. The 
8elJOn;i (or 3, 600 per minute) will pass before the mirror. lance vibrates 60 times per second. The small toothed 
But for one turn of the cylinder 100 paints will have to pass wheel, E, and the wheel, D, being situated upon the same 
before the mirror, so the velocity of the cylinder is then axis with the box, A, the latter can, by simply turning the 
equal to �T6000Q =36 revolutions per minute. The least change wheel, D, to the right or left, be moved to any position in 
in the speed of the cylinder will give an apparent translatory I front of the cylinder. At S is an opening through which 
motion to the wave ; and, if the velocity is too great, the the lines are examined ; it contains a lens for the purpose 
wave will move in the same direction as the points, hut if of magnifying the images. When the apparatus is to be 
too little it will move in the opposite direction.  This very operated the plate is caused to vihrate by means of a small 
simple experiment is the fundamental base of the " CycIo. bellows, the tube of which is seen at C C'. The box, A, 
scope, " which it now remains for us to describe. carries an index by means of which the speed is read upon 

If upon the cylinder we had but one series of points, a a graduated scale. Supposing that the cylinder is revolving 
single rate of speed might produce the wave that we should and that we wish to learn its speed, we place the eye at S, 
have chosen to determine its velocity ; but if we place a and with the right hand turn the wheel, D, until we meet 
series of dotted rings side by side, the number of points with the stationary wave which has served to determine the 
varying in each, it is very evident that in order to obtain the divisions ;  the index, 0, will then point to the figure that 
same wave on examining the 
points of one of these rings, it 
wonld be necessary to give the 
cylinder different rates of speed. 
Nevertheless, it would be prac· 
tically next to impossible to 
place such a series of dotted 
rings upon a cylinder. Fig. 4 
shows the ingenious means em· 
ployed by the inventors to over· 
come this difficulty. Upon a 
sheet of paper are traced a series 
of lines all converging to a 
point, 0, and passing through 
equidistant points marked off on 
the line, a b (these lines are usu­
ally white on a blue ground) ; 
this done, a parallelogram, G d el, 
is Cllt out equal to the super· 
ficial area of the cylinder and 
glued upon the latter. The dis­
tance from the point, 0, to the 
line, a b, as well as the n umber 
of points between G and e, are 
determined by a very simple cal· 
culation. If we now examine 
. these lines, not as before in a Fig. 5.-THE CYCLOSCOPE. 

Among the water colors known under the name of " HoI'­
nemann's technical colors, " which were submitted to analy­
sis, brown ocher and sepia contained only traces of arse­
nic, while terra di Sienna showed 1 '19 per cent. It might 
be perhaps inferred that because oxide of iron has been suc­
cessfully employed as an antidote to arsenic, and because 
arsenite of iron is not poisonous of itself, the arsenic 
contained in water colors in the form of arsenite of iron 
could exert no injurious influence on the health. But this 
would not be so unless the arsenite of iron were accom­
panied by ferric hydrate and magnesia in a free state (as hap· 
pens when iron is exhibited as an antidote), since these sub· 
stances neutralize the acid juice of the substance and thus 
prevent the decomposition of the arsenite of iron formed. 
When the latter comes in contact with the gastric juice 
without being protected by a base, the hydrochloric acid of 
the juice destroys the arsenite of iron introduced with the 
color and sets the arsenious acid free. 

... � . . .. 
Negatives on Paper. 

The success which has followed the practice of the gela­
tino·bromide process and the easy character of its manipu· 
lation have revived the desire for a substitute for glass as a 
support for the sensitive film.  The Rev. H. J. Palmer has 
already shown good work on a gelatine film, and several 
operators have been more or less successful with various 
substances ; but we want something sim pIer and less trouble· 
some before glass can be dispensed with. One of our SIlC­
cessful northern amateurs is at present getting pretty good 
results on simple paper. The kind he at present prefers is 
known as letter· book paper-a variety extremely thin but 
tough, and with a perfectly smooth surface. A roll of this, 
slightly damped, is laid on a perfectly level board a little 
narrower than itself, and the edges folded over and fastened 
with gum to keep it flat. The emulsion is poured on and 
spread with a glass rod in the ordinary manner. When dry 
it is cut into suitable sizes and exposed between plates of 

glass, as was the case with 
waxed paper. So far the re­
sults are promising, and I have 
little doubt that some such ar­
rangement will ultimately be 
found in every way satisfactory 
for all outdoor work. It is pro­
bable that a previous coating of 
rubber in benzole, as suggested 
by me a number of years ago, 
might be an advantage by keep· 
ing the emulsion on the surface. 
Should simple paper be found to 
answer, as I have little doubt it 
will, some of our enterprising 
manufacturers will soon be send­
ing it into the ma.rket in rolls 
similar to carbon tissue, as it 
may be made by the same appa­
ratus and in exactly the same 
way by simply substituting the 
sensitive emulsion for the pig­
mented gelatine. In addition to 
the advantages of lightness and 
non·liability to break, there will 
be the further and, to many, 
greater advantage of reduction 
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in cost. The price of glass is altogetber saved and tbe labor I A Couple of Clocks. then plastered on both sides to fill up all interstices, so that, 
reduced to a minimum, a band of several yards being coated I Dr. J. L. Blair, of Abingdon, Illinois, has recently com- practically, a fire·resisting partition is the result. Our sys· 
in the most, perfect manner in a few minutes. I hope to re- pIe ted a clock whicb is locally regarded as one of the most tem of brick-nogging is a somewbat analogous operation, 
turn to the subject again as the experiments of my friend wonderful pieees of mechanism .ever made. This clock is 8 and answers tolerahly well if properly done. In France the 
proceed, and trust that, meanwhile, other workers will turn feet 2 inches high, 3 feet 4 inches wide, and 10 inches deep uBual operation is as follows : The framed partition is in­
thcir attention in this direction, as the greater the number I -lower half. The upper half is 6 inches deep and has a cir- closed on both sides by strong oak batten laths ahout three 
who put their hands and heads to the work the sooner will cle top. The largest wheel is 13 inches in diameter. The inches wide, nailed horizontally about six inches apart ; 
the desirable end be accomplisbed.-John Nicol, Ph. D. , in longest shafting is 3 feet. Weight of clock, 118 pounds ; of within this the spaces are loosely packed witb rougb stone, 
the British Journal of Photography. weights-two in number-S and 22 pounds. The case and and a strong mortar or plaster of Paris is laid on from both 

.. , • I .. works are made mostly of walnut wood. In addition to its sides at tbe same time, and pressed through the interstices, 
MEOHANICAL INVENTIONS. time-keeping capacity, this clock minutely illustrates (it is so that the rubble becomes embedded in the mortar, con-

An improvement in tbe class of cotton presses wbose fol· claimed) the composition and movements of the solar system. solidating both it and the timber. The surfaces are also 
lowers are operated by a screw or screws, and are provided I Time is indicated at the center of the sun, a ball 15 inches covered so that the laths are hidden entirely. In this way 
wit,h an automatic mechanism for shifting the driving belt, I in diameter. Around tbe sun the planets circle in their re- a thoroughly concrete partition is formed, more effective 
and thus arresting the follower either in its ascent or descent, I spective orbits. The earth is  3 incbes in diameter, turns on I and self-supporting than the brick wall ; certainly superior 
has been patented by Mr. George Cooper, of Augusta, Ga . . its axis once a day, and goes round the sun in an orbit 9 

I 
and more durable than the English brick-nog partition, and 

Its construction cannot be readily described without an en- ! feet in circumference once a year. In its daily revolution throwing all ordinary pla�tered partitions into the shade. 
graving. tbe earth indicates the time of day everywhere, shows day The brick-nog partition often fails ; when the timber decays 

An improved form of axle box and journal for vebicles bas and night, longitude, and so on. the bricks are not held together by a strong . and indepen-
been patented by Mr. James A. Manning, of Danville, Ind. The moon, 1M inch in diameter, accompanies the earth dent thickness of plaster. ThE! common hollow plastered 
It prevents rattling, and it may be adjusted to compensate with its proper motion, illustrating its phases, eclipses, and partition becomes a nest for mice and a receptacle for 
for wear ; the journal will retain the oil or grease, and the the rest. The motion and phases of Venus are illustrated in vermin and dirt, and when a fire occurs it forms tbe 
bax is prevented from wedging upon the journ3l. like manner, and similarly thc orbits and motions of other means of commnnication, between the floors, and affords a 

An improvement in side-bar wagons has been patented planets. Halley's comet, 7 inches long, traverses an orbit 14 cbannel for the supply of air. It is strange that although 
by Messrs. Wmiam and Cyrus R. Fenstermacher, of Ship- feet in circumference, with a period of 76 years. tbese facts are patent to every practical builder, architects 
pensburg, Pa. The invention consists in combining with At the right of the clock a skeleton, 10 inches higb, strikes and builders still adhere in au obstinate fashion to tbe 
the king bolt and fiftb wheel a stay or brace having rear the hours. At the left another skeleton plays a tune as often plastered partition and the hollow wooden floor. We 
branches secured to side bars passing up on the inside of as required. A skeleton " Father Time " swings his scythe have constantly advocated floors, staircases, and landings, 
fifth wheel, and . having the front branches fastened to the at the center of the lower half of the clock. Above are places particularly, of concreted and incombustible materials, 
bolster. for showing pictures of historical events. Other details are and though the idea is recognized and carried out in all 

A machine for manufacturing barbed fence wire of that described, at great length and with much enthusiasm, in the large and important bnildings, the ordinary dwell ing-houses 
kind in which the barbs are formed by wrapping a strip of local newspaper, the most remarkable feature being the cir· are allowed to be exempt from such salntary provisions. 
sheet metal having inclined slits formed in its edge or edges cumstance that tbe entire contrivance was whittled out with a We called atten tion some time ago to the value of con­
around a wire spiraliy, ha!3 been patented by Alanson Cary, jack-knife in the. space of one year. crete in wall-building, and suggested the use of ligbt 
of New York city. This Abingdon clock , however, appears to be a very rude timber lattiee framing filled in or compacted with con-

An improvement in the class of sash locks, in which an affair in comparison with one now on exhibition in Detroit, crete. In a recent number of an American journal we 
eccentric and sliding bolt are so connected that tbe action of Mich. The latter is  the work of Mr. Fel ix Meier, a mechanic, find the same idea has been thrown out, and tbe writer gives 
the eccentric operates the bolt, has been patented by Mr. and is said to eclipse the famous clock at Strasbourg in com- a diagram of the system. The plan we suggest is to form a 
Hermann T. Raeke, of Bal timore, Md. plexity and interest. It stands 18 feet in height, and is in- i rough lattice of battens or strips 2� x 3 in . or 3 x 2 in. , with 

An improved monkey wrench has been patented by Mr. closed in a black walnut frame elaborately carved and orna- spaces of 4 inches or so apart, to fill up botb sides with lime 
Baziel 'V. Lloyd, of Jackson, La. It consists in the com- , monted. The crowning figure is that of Liberty, upon a concrete, and to finish the two sides by a coat of plaster of the 
bination of a box having arm and screw cutter sections held , canopy over the head of Washington , who is seated upon a usual thickness. This construction would be cbeaper than 
in the box, and a wrench having parallel jaws, the movable 'I marble dome. The canopy is supported by columns on framing, and be admirably adapted for internal partitions, 
one being provided with a socket for holding the dies. either side. On niches below, · at the four corners of the clock, and for all temporary buildings. 

Mr. Moses R. McGregor, of Pine Bluff, Ark. , has invented I are four human figures representing infancy, youth, man- It is occasionally necessary to divide an upper room into 
a lap ring or link of novel construction, · adapted for use ' bood, and age. Each of these figures has a bell in one hand two by a partition, and to relieve the floor of unnecessary 
with plows and chains, and wherever available. It consists I and a hammer in the other. The niches are supported by weight it becomes necessary to truss the former. Now tbe 
of the two flat links of similar size and shape, each having '[ angels with flaring torcbes, and over tbe center is the figure lattice partition or wall we bave referred to becomes a self­
an opening at one side, and connected together. Upon one of Father Time. At the quarter hour the figure of the infant sustaining structure, and may be supported easily by cor­
link is fixed a flat-sided pin or lug, which passes through a ' strikes its tiny bell ; at the half hour the figure of the youth bels at the ends. Wo are led, in speaking of weight, to say 
slot that is formed in the other link. This pin is headed or strikes bis bell of louder tone ; at the third quarter the man a word in favor of earthenware pottery as an excellent sub­
upset upon the link so as to retain the links together. strikes his bell, and at tbe full hour the graybeard. Then stitute for rubble or stone concrete. Common agricultural 

Mr. Daniel Kunkel, Sr. , of Oregon, Mo. , has patented an I the figure of Time steps out and tons the hour, as two small drain pipes of small diameter have boen introduced by Mr. 
improved washing machine, which may be applied to an or- figures throw open doors in tbe columns ' on either side of Pritchett for this purpose, bnt any kind of cellular construc­
dinary wash tub. It is simple, convenient, and effective. It Washington, and a procession of the Presidents of the United tion may be adopted. It is to be regretted tbat architects 
is an improvement upon the washing machine for which let- States follows. As the procession moves, Washington rises do not adopt more largely the indestrnctible forms of par­
ters patent No. 155,873 were granted to the same inventor, and salutes each figure as it passes, and it in turn salutes him. titions we have mentioned, and thus render a service to both 
October 1 3, 1874. They move through the door on the other side, and it is then sanitary construction and sound building. It is not less 

An improved clay press bas been patented by Mr. Simeon closed behind them. This procession moves to the accom- surprising that such ordinary precautions to insurc buildings 
G. Phillips, of Perth Amboy, N. J. The object of this in- paniment of music played by the clock i tself. Tbe music against fire, such as incasing and rendering solid the floors 
vention is to construct a press or adapt the ordinary presses machinery is capable of playing several airs. and partitions, should have escaped the vigilance of those 
for pressing clay in thin sheets one half the usual tbickness, The mechanism also gives the correct movement of the who frame our building enactments. -London Builder. 

more or less, and sufficiently dry for the potter·s use, wi thout planets around the sun ,  comprising Mercury, whicb makes .. f .  , .. 
increasi ng the bulk of the press or using more cocks to pro- the revolution once in 88 days ;  Venus, once in 224 days ; The First steam Ferry Boat Between New York and 

duce the usual amount obtained at one pressing. Mars, once in 686 days ; Vesta, once in 1 , 327 days ; Juno, Jersey City. 

An improved attachment for clocks, tu be connected with once in 1 ,593 days ; Ceres, once in 1 ,681 days ; Jupiter, once In 1810 arrangements were made with Hobert Fulton to 
a self-lighting and self-extinguishing attachment for gas in 4,332 days ; Saturn, once in 29 years ; Uranus, once in 84 construct steam ferry boats, and on the 2d of July, 1812, one 
burners, which shall be so constructed that the gas will be years. As these movements are altogether too slow to be pop- named the Jersey was put in operation. The event was cele­
lighted and extinguished automatically at fixod times, so long I ularly enjoyed, the inventor has added a device by which he bra ted with a grand banquet given by the J erseymen to the 
as the clock continulls to run, so that the only attention re- can hasten the p1achinery to show its workings to the New York Common Council . A correspondent, writing to 
quired will be to wind up the clock at the proper time, has public. a newspaper of the time, says : 
been patented by Mr. Simon Goldsmith, of Boston, Mass. There are dials which show the hour, minute, and second " I crossed the North River yesterday in tbe steamboat with 

Mr. John F. Curtice, of Fort Wayne, Ind. , has invented in Detroit, Washington, New York, San Francisco, London . my family in my carriage without alighting therefrom, in 
an improvement upon the car brake shoe, patented March 2 1 ,  . Paris, Berlin ,  Vienna, St. Petersburg, Constantinople, Cairo, 14 minutes, with an immense crowd of passengers. On both 
1876, by 1. H. Congdon, in wbieb detached pieces of wrought ! Pekin, and Melbourne. Tbe clock also shows the day of thc shores were thousands of people viewing the pleasing object. 
iron are embedded in a body portion of cast iron, by casting week and month in Detroit, th� month and season of the I cannot express to you how much the public mind appeared 
the said body portion around the wrought pieces, whereby year, tbe changes of the moon, etc. It is said that Mr. to be gratified at finding so large and so safe a machine 
the wearing face of the shoe is composed in part of wrought Meier has worked upon this clock nearly 10 years, and for going so well. " 
iron, and is enabled to better resist wear, and gives an in- the last four years has devoted his whole time to it. This " large machine " was 80 feet long and 30 feet 
creased friction for stopping the motion of the car. The No doubt this ingenious c::mtrivance may make a curious wide. 
object of this invention is to provide such a construction of and possibly a remunerative show ; still it would seem that A year later the York was put on with the Jersey. They 
this composite brake shoe as will, while retaining and even the maker's time, skill, patience. and ingenuity might bave were supposed to run every half hour from sunrise to sun-
increasing the wearing qualities, also secure the requisite been put to better use. set, but frequently an hour was consumed in making a trip. 
etrengtb to resist the breakage to which its use renders it .. , • I ., The following is Fulton's description of the boat : 
liable, and at the same time allow the use of a much lighter Fireproof Partitions. " She is built of two boats, each 10 feet beam, 80 feet long, 
and less expensive shoe. A provincial builder, wbo is not acquainted with Lon- and 5 feet deep in the hold, which boats are distant from 

Mr. James Tripp, of Coldwater, Mich. , bas patented im- don practice, would be surprised to find that the inside par- � each �ther 10 feet, confined by strong transverse beam knees 
pi"ovements in that class of sewing machines in wbicb a re- titions of most of the houses in tbe suburbs are constructed and dIagonal traces, formlllg a deck 30 feet wide and 80 feet 
volving shuttle takes the upper thread from the needle and wholly of timber framing, and that the rooms of several I 

long. The prop�lling w�t�r wbeel i� placed between the 
loops it around tbe lower thread, which is carried by a bob- stories are divided in tbis manner. The house, in fact, is I boats to prevent It from lllJury from ICe and shocks on en­
bin contained within said revolving shuttle. The invention nothing more tban a sbell of brickwork with partitions of i te�ing or �pproaching the dock. The whole of the ma­
consists in the peculiar arrangement of tbe revolving shuttle wooden studs. How such a mode of construction can be chlllery belllg placed between the two boats, leaves 10 feet 
with respect to its driving mechanism, its holding plates, and tolerated, in utter contempt of all Aanitary precautions, it on the deck of each boat for ,carriages, horses, cat tle, 
other co-operating parts, and in  the means for facilitating is not easy to conjecture, but leasehold tenure encourages etc. ; the other having neat benches and covered with an 
the removal of tbe shuttle and its bobbin. the system, and surveyors themselves wink at it. Of course I awning, is for passengers, and there is also a passage and 

.. . . � .. this method expedites the erection of bouses, and we would stairway to a neat cabin, whieb is 50 feet long and 5 feet 
Belatlve Economy In Steam and Gas Engines. not complain if they were filled in with brick-work, or if ' clear from the floor to the beams, furnished with benches, 

According to Mr . •  T. T. Sprague some of the improved tbe joists over the heads of one partition and its lower por- and provided witb a stove in winter. Although the two, 
gas engines now in use, of small capacity, realize 1 horse tion were filled up with incombustible material , so that a boats and space between them gave 30 feet beam, yet they 
power on the gas derived from 1 3-5 lb. coal ; and tbe best fire may have less chance of destroying tbe partitions above present sharp bows to the water, and have only the resist­
steam engines, of large capacity realize 1 borse power on it. In Paris, as every one is probably aware, timber fram - ance in tbe water of one boat of 20 feet beam. Both ends 
2� lb. coal. Gas engines are tbus shown to be much more ing is largely resorted to, but the spaces between the up- being alike, and each having a rudder, sbe never puts. 
economical as motors than steam engines. rights or quarters are built up with rubble laid loosely, and about. " 
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Is It Pa ying 1 . I made on the retina ; the wheel is moved an arc of Tl" of the 

When the Fall River mule spiimers struck work in the dotted circle. when a second impression is made ; the first 
face of conditions which made the failure of the strike highly ' impression still remains, and the eye sees an object like Fig. 
probable, to say the least , the question was raised, " Will it , 6. The actual wheel is represented by the right hand one 
pay?" of the two superimposed figures, the left hand figure rep-

The circumstance that the mill owners were able t.o fill the 

I
I resenting the first impression. The first impression is, of 

places of most of the strikers without much delay, leaving 
the strikers permanently out in the cold, strongly indicated 
that the answer to our question would have to be in the nega- C '  tive. Its probability i s  heightened by press reports to the · 
effect that at a meeting of the direetors of one of the mil1�, 

August 5, it was voted to diseontinue the use of about ten 
thousand mule spindles-about one-fourth of the whole num­
ber used in the mill-and to substitute ring frame spindles 
therefor. 

1/ 
' .. he New Optical Delusion .  

To Me Editor of the Scwntifo; American : 
In your last issue you illustrate two optical puzzles. The 

explanation given below . shows clearly, I think , that the d' 
pheuomena depend on the property of the retin a  to retain 
images of objects for a certain interval after the latter are re- course, not so strong as the last, and therefore the cogs at b, moved. Fig. 1, whilst being steadily gazed at, is to be moved part of the first impression , are not seen with anything like in a small circle without being rotated ; in oth�r words, the the distinctness of the cogs, a, parts of the actual wheel. 

figure is to he moved in the same way that one moves a pail 
in rinsing it out. The rings will then appear to be rotating 
about their center in the same direction that one iR moving 
the figure . The center of the circle in Fig. 1 is moved on 
the l ine of the dotted circle in the direction shown by the 

The .cogs at the right hand side of the right hand wheel 
(the actual wheel) are not seen as distinctly as those on the 
left hand side, because they project into a black space ; that 
is, the rays of light coming from these cogs to the eye fall on 

" 

d " 

arrow. Suppose, for the sake of explanation, that imp res- a part of the retina that is occupied by the, as yet unerased, 
sions made on the retina are erased every % of a second, and first impression. These cogs, therefore, although on the 
that you move the figure so tllat its center, IV, completes the actual wheel, are vaguely seen ; the only cogs seen distinctly, 
dotted circle once per second. therefore, are those at the left hand side of tight hand wheel, 

An impression of the rings is made on the eye ; the rings at a. While the cogs, a, are clearly seen, the center of the 
are then moved so that their center completes an arc of, say, I wheel is moved iif of the way round the dotted circle in the 

iif of the dotted cirelc ;  a second impression is made on the ' direction of arrow. 
eye ; the first impression is not yet erased , as only for of a i The wheel is thus moved in a downward direction ; the 
second of time has passed since it was forme(l, so that the I'e- cogs, a, the only parts distinctly seen, are moved downward. 

tina has the two images superimposed, as shown in Fig. 2. 
In this figure the most white space is shown on the line, a b, 
and most black space along c d __ the rings are moved another 
arc of T� of the dotted circle, and a third impression is made 
on the retina ; % of a second has now elapsed since the first 
impression was made , and, agreeably to our supposition , it is 
now obliterated ; the figure on the retina is now as in Fig. 3. 

Ii:q.2 

The line of white parts, let it he observed, has moved from 
its horizontal position , a b, Fig. 2, to the inclined position, 
aI b', Fig . 3 ;  similarly the line of dark parts has moved from 
the vertical to the inclining position. The figure is moved 
another arc of Tlf ; now % of a second has elapsed since tbe 
second impression was taken, so that it in turn disappears, 
leaving on the retina the impression like Fig. 4 ;  here the 
white parts have moved still further from the horizontal, and 
the dark parts from the vertical position ; the two, in fact, 
are traveling in a circle, and, as will be seen by imagining 
this series of figures completed to the number of sixteen, the 
light and shade will complete a circle every time the center 
of the rings completes one. It is the light and shade  
moving in a circle that gives the rings the appearance of  re­
volving. Of course if the rings in the figures overlap each 
othei' more or less, or, in other words, if the rings are moved 
in a larger or smaller circle, the configurations sent to the eye 
are quite different,  but in all of them the lights and shadows 
are following each other around the circle, and always giving 
the rings the appearance of revolving. 

For the cogwheel puzzle, make the same suppositions as 
for the ring puzzle. An impression of the wheel, Fig. 5, is 

I This is remarked by the retina , and then the third impression 

I is taken. The first impression of the wheel (that is, the left 
hand wheel of Fig. 6) now disappears, and the second im·  I pression (that is, the right hand wheel of Fig. 6) becomes 

I pale. By the same reasoning employed with Fig. 6, we find 
that the only cogs seen distinctly in Fig. 7 are those at a' , 
and that they move in the same direction that cogs, a, in Fig. 
6, do. Fig. 8 shows a further stage in the reasoning process, 

the prominent cogs being at a", movin/!." nlso in the same di­
rection as those at a in Fig. 6. Now, all the cogs when dis­
tinctly seen are moving in a direction contrary to the hands 
of a watch, thus giving the wheel the appearance of revolv­
ing in that direction . 
. The draw1ngs can ·be better understood by tracing Figs. 1 

and 5 on tissue paper, and then moving the tissue paper over 
the prints in the prescribed way. A. O. 

Cincinnati,. 0. , August 3, 1879. 

1 33 
The O p tical Delusion-A n Explauatlon. 

To the Ediwr of the Scientifo; American : 
In the last SCIENTIFIC AMERICAN, for the week end­

ing August 9, I saw an article respecting some remarkable 
optical delusions, and as no explanation has .been offered, I 
should like to state a theory which seems very well to an­
swer the conditions of the question involved. 

In Fig. 1 we have two sets of paral lel l ines, one horizon­
tal, the other perpendicular ; if we move the paper back­
ward and forward, along the line, A B, the horizontal lines 
will remain clear and distinct, while the others will be 
blurred and indistinct. This principle has been applied in 
the octagonal figure, in Fig. 2. If the paper is moved to 
the right and left, the sections, A and E, will be clear, while 
C and G are dim, because of the l ines overlapping each 
other. If it were possible to move the paper first across 
G and C, then D and II, E and A, and so on around, A and 
E would shine out clearly, then B and F, while the sections 
at right angles to these would be dimmed . In this way two 
bright sections would be seen to advance from section to 
section , followed by two dim sections ; and if it were not for 
the sharp angles, which arrest the attention, the whole 
polygon would seem to revolve. If we increase the number 
of the sides of the polygon, the angles will be less promi­
nent ; and if this process is continued, the polygon will be­
come a circle. When we perform the experiment with the 
circle we are immediately struck by this shadow, which is 
seen to cross the circle in the direction of the motion, and 
when it is whirled around, according to the instructions 

given,  we can see it very distinctly moving around, and 
giving the impression that the ci rcle itself is in motion. 
Another reason suggests the truth of this " shadow theory. " 
If, while the circle is in full motion, the observer throws his 
eyes out of focus (some llave that power), all the rings will 
become blurred, and the shadow will disappear, causing the 
circle to stand still. This delus ion differs from the other in 
a very marked degree. In Fig. 6-[as H. W. F. 's Fig. 3 cor­
responds with A. O . 's Fig. 6, we refer to that figure]-sup­
pose that the paper is moved in the direction of the arrow. 
As we move it in a curve toward the right, the tooth, a ,  comes 
into notice ; but as the paper retires, in a curve to the left, 
the tooth is overlapped by the shadow of the ring, which 
the retina bolds. This takes place at each tooth , and the 
interior of the ring seems to have a retrograde motion. This 
second delusion is not so easily seen as the first, and I have 
devised a surer way of seeing it, namely, by making the 
teeth longer and more numerous, and by filling in the center 
of the circle with black. In observing this class of phe­
nomena I was much surprised by another curious fact. I 
was looking at a moving circle , while others on a separate 
piece of paper lay near me on the table, and, although my 

attention was concentrated on the moving paper, I could see 
the other circles going at the same rate of speed. As soon 
as I looked at a stationary object, the other circles stopped. 

I afterward tried the same thing in a different form : I 
placed the point of my pen near one of the circles, and 
moved it around,  watching it closely all the time. I could 
then see all the circles spin around, as before. 

Stamford, Conn. ,  Aug. 4, 1879. H. W. F. 
.. , . . . 

The Aurora. 

Professor Trouvelot states that a beautiful auroral display 

was observed at Camhridge, on the e vening of June 17. It 
began at about 9 :15 P. M. , and lasted until 11 :45 P. M. 'I'he 
i lluminated portion of the sky was nearly 20' E. and f50 
W. of the magnetic pole, it extended about 400 vertically to 

the horizon, being highest in the vicinity of the pole. �any 

whitish and cream colored streamers were seen, espeCIally 
to the west of the magnetic meridian, the undulations being 
well marked and numerous, no rosy-hned streams being ob­
served. Along the horizon and densely massed were dark 

cumuli ('Ionds, through openings of which could be seen the 

auroral liglJt, showing distinctly that the effect must have 
taken place in the atmosphere beyond the clouds in (lues­
tion. 
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Jtttntifi t J,mtri tan. 
A NEW MITER CUTTER. The screws should next be turned until all the saddles 

Tbe accompanying engraving represents an improved miter are standing on the same level ; the overhead framing, ledg­
cutter recently patented by Mr. W. R. Fox, of Rockfall, ers, and platforms should now be placed in position, the 
Conn. Its construction is so simple that it can be readily upper nut clasped on where shown, and the work of build­
understood by a glance at the engraving. The cutters, which ing from the scaffold begun. . 

r AUGUST 30, 1 879. 
vious to raising. Before commencing to plaster, the nut 
holes in the body of the walls are filled up, and the holes 
left by the screws are well grouted. 

For " cleaning Clown " the work the outside platforms can 
be lowered as required from the projecting ends of ledgers. 

are made of the finest cast steel, are secured to a slide that If the platforms are placed about 12 inches below the top 
moves in guides along one edge of the bed and the slide is of the wall then built, sufficient space will be left between 
moved by a pinion placed between the rack on its outer side the top nut and the collar to allow of building up nearly to 
and a rack on the bed, the pinion being provided with a long the collar, as required before raising the scaffold. The 
lever by which cutters may be moved in either direction scaffold platforms will then be standing at about the best -

with force sufficient for any work that the tool is capable of height for effective work, as the workman will, by such an 
doing. arrangement, always be walling from just below his knee to 

The scaffolding scre\vs can be used in three separate ways : 
1 st.  Working in the body of the wall. 
2d. Against one of the faces of the wall. 
3d. Independent of the wall. 
The first method is shown in the engraving. 
Where the screws are placed at long distances apart, it 

may be necessary to truss the ledgers or scaffold-bearers, and 
where the builder wishes to work with a minimum number 
of screws, trussed bearers will naturally suggest themselves. 

Upon the bed there are gauges and guide marks to which about the level of his elbow, thus avoiding undue stooping 
the work is adjusted. At each end of the bed and near the I and over-reaching. 
path of the knife there is a pivoted support 
for the end of the piece being squared. 

This tool seems superior to the block plane, 
as it will do the work quicker and better. 
It is particularly useful in squaring across 
the end of tbe grain ; when used for this pur­
pose, the piece being cut may be backed up by 
another piece to prevent slivering. 

This tool is strong and well designed, and 
well calculated to meet the wants of wood-
workers. 

� . . ... 
How to make a Bark Lodge. 

The Earl of Dunraven gives the following 
directions for making a hunting lodge, Cana­
dian style : Having selected a level spot, make 
fOl1r low walls of two or three sm�lI pine logs, 
laid one on the other, and on these raise the 
framework of the camp. This consists of 
light thin poles stuck into the upper surface of 
the logs, and the upper ends leaning against 
and supporting each other. The next opera­
tion is to strip large sheets of bark off the 
birch trees, and thatch these poles to with in a 
foot or two of the top, leaving a sufficient 
aperture for the smoke to escape. Other poles 
are then laid upon the sheets of birch bark to 
keep them in their places. A small doorway 
is left in one side, and a door is constructed 
out of slabs of wood or out of the skin of 
some animal. You next level off the ground inside, and 
strew it thickly with the small tops of Canada balsam fir 
for a breadth of about four feet ; then take pliant ash sap­
lings and peg them down along the edge of t.he pine tops to 
keep the carpet in its place, leaving a bare space in the cen­
ter of the hut, where you make the fire. 

.. 4 . ,  .. 
SCREW SCAFFOLDING. 

The following is a description of scaffolding recently 
given in the Building New8 by Mr. Joseph J. Lish. We 
have prepared an engraving representing a section through 
the center of tower, showing the screw scaffolding in posi­
tion. There are four scaffold screws, which bear the whole 
scaffolding of tower, one being placed in each angle of wall. 
Each screw works through three nuts, and has a col lar car­
rying a saddle for the support of the ledgers and framing, 
from which the workwen's platforms or scaffolds are suspend­
ed by wrought-
iron slings. The 
wheels of the 
bearers to outside 
scaffold travel 
up the face of the 
wall as the scaf­
fold rises. Guard 
rails are fixed 
where required, 
to insure the safe­
ty of the work­
men employed. 

In proceeding 
to fix _ the scaf­
folding, where 
t h e  s c a ff o l d  
screws are to 
work in the wall, 
all that is neces­
sary is to place 
the screws in 
their proper posi­
tion in the wall 
whilst the foun­
dations are _ being 
put in, then 
plumb and build 
r o u  n d  t h e m . 
clasping two of 
the nuts on .each 
screw at the same 
level and at the 
required distan­
ces apart. If 2 
ft. 6 in. of wall is 
to be built for 
each lift of scaf­
fold, the nuts will 
require to be 
placed every 2 ft 
6 in. in height. 

FOX'S MITER CUTTER. 
When the 2 ft. 6 in. of wall has been built all round, the 

workmen, whilst standing on their scaffolds, turn the screws 
(by a simple arrangement at the collar) and raise the scaffold­
ing, walling materials, and themselves as well, a height of 2 
feet 6 inches. The foot of the scaffold screw will then 
have passed the bottom nut, leaving it lying loose in the 
wall. This nut must then be drawn out of the wall (a 
hole opening to the inside being left for this purpose), and 
clasped on to the scaffold screw at the level of the upper 
collar, making it thus a top nut. When, after the next lift 
of scaffold, the foot of screw has passed up through the 
lo wer nut, this n ut, in its turn, is lifted up and made a top 
nut ; and so on successively until the full height of the wall 
has been built. It will thus be seen that a screw never rests 
in less than two nuts. As the screw by this system travels 
up with its scaffold, the same screws will do for any height 
of wall. It is not necessary to clear the platforms pre-

SCREW SCAFFOLDING. _ 

To prevent the possibility of brickbats and 
building debris flying out into the roadway, 
a screen may be placed along the front of the 
building suspended from the scaffolding. 
This screen, which may be a kind of rope 
netting, will uncoil as the scaffold rises. If 
the whole of the material for a work of this 
kind is raised in the interior of the building, 
and the outside scaffold platform used for the 
purposes of setters merely (and not for wall­
ing m aterials), there need be but slight incon­
venience, and little or no danger, experienced 
by the street traffic whilst building operations 
are carried on. As to the covering in of these 
scaffolds, all that the builder requires to do for 
this purpose is to stretch tarpaulings or 
covers over such portions of the ledgers as 
will afford the necessary protection to the 
working platforms and walls. These cover­
ings may be placed in position when the scaf­
folding is first fixed, as they add but little fo 
the weight, interfere in no way with the rais­
ing operations, and go up with the scaffold 
without further attention or alteration. 

There is no valid reason why the whole. ope­
ration of building should not be carried on 
under cover, and the " waller " be placed in as 
good a position for doing his work as the 
.. stone-dresser. " 

The arrangement here applied to scaffold­
ing could be made available for the extension of existing 
buildings by raising the roofs entire, and adding to the walls 
as the roof rose, in place of the tentative methods now resort­
ed to when " roof-raising " is practiced. 

MISCELLANEOUS INVENTIONS. 

The combination, with wooden strips on bottom and sides 
of a basket , of metallic strips running under the bottom, up 
the sides of basket to rim. and overlaid upon the wooden 
strips, and a horizontal strip running around the body of the 
basket next to the bottom, has been patented by Mr. Elmer 
D. Ballou, of Becket, Mass. 

Mr. James Hoover, of Gratis, Ohio, has invented an im­
proved electric motor, in which a revolving armature wheel 
is made use of in connection with fixed electro-magnets ar­
ranged in a circle around the armature wheel. The construc­
tion is such that by the use of one battery the full power of the 

- �  - = 

magnet is ob­
tained every time 
the circuit i s  
closed. One mag­
net only being in 
circuit at once 
there is  only the 
resistance of that 
one magnet to the 
current, while the 
effect is the same 
as it would be 
were all the mag­
nets energized at 
once w ith the 
stronger battery 
which w o u l d  
then be required. 

A wood type 
having a face 
formed by a ve­
neering of rub­
ber or analogous 
material, and the 
body and sides of 
the letter COlll­
posed mainly of 
wood, has been 
patented by Mr. 
Peter Gfroerer, 
of Terre Haute, 
Ind. 

An oil press 
hoop with be­
veled shoulder 
and movable be­
veled perforated 
bottom, has been 
patented by Mr. 
William V. Mc­
Kenzie, of Rah-
way, N. J. 
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THE JAPANESE GOAT ANTELOPE. 

Some interesting additions have recently been made to 
the series of ruminants in the Zoological Gardens, London. 
There is a specimen of the Japanese antelope, of which we 
give an illustration. This animal is new to  the society's col­
lection, nor has it previously been exhibited in any of the 
continental gardens, so far as we know. 

The Japanese goat antelope (Capricornus crispus) is, as its 
name imports, a native of the Japanese 
empire, where it is said to be very rare, 
being only found in the higher mountains 
of the interior of the islands of Niphon 
and Sikok. It was first described by Sie­
bold in his well known work " The Fauna 
Japonica, " from two examples in the Ley­
den Museum. Siebold tells us that its 
Japanese native name is " nik," but he 
gives us scarcely any other details respect­
ing this animal . The engraving represents 
a young male, with his horns growing. 

• • •  
A New Fish. 

Professor Baird has forwarded, through 
Dr. Tarleton H. Bean, now at Gloucester, 
to Mr. E. G. Blackford, Commissioner of 
Fisheries, an entirely new fish, which, aside 
from representing a novel genus, may have 
a decided commercial value. The first oue 
seen was caught by Capt. W. H. Kirby, of 
Gloucester. It represents the new genus 
Loplwlatilus, one having the general ap­
pearance of Latilus, but with the addition 
of a nuchal crest and labial appendages. 
It has received the name of leopard fish, 
on account of its spots. The fish were 
caught 50 miles south by east of Nomau's 

$tituf if i t  �tutritau. 
coal and distilling it, and . thus separating the solid and gas­
eous constituents, we undoubtedly effect an economy ; the 
difficulty hitherto has been, and now is, to effect this separa­
tion in a practical manner. The very general use of the mo· 
dern gas engines is evident that coal gas is becoming recogniz­
ed as an economical fuel ; but the man who first invents a prac­
tical method of burning coal, so that it is first converted into 
its solid and gaseous constituents, which are subsequentIy in 

1 35 
NATURAL HISTORY NOTES. 

Tlu Annual Rings of Trees.-Does a single zone of wood 
invariably indicate the entire annual growth of a -tree?  This 
is a question that has not as yet been satisfactonly an­
swered. Generally speaking the number of concentric 
rings present in a cross section of a trunk will afford a toler­
ably correct idea of the age of that particular part of the 
trunk from which the section is taken. To obtain as nearly 

as possible the age of a tree the section 
must, of course, be taken from the base 

Land, iu 75 fathoms of water, while try- �"-<--=-"::����3�:��;�������1�������� ing for cod and with cod bait. 'fhe fish 
seemed very abundant. A few weeks ago 
the presence of these fish was totally un­
heard of. Dr. Bean writes : " The type is 

of the trunk. It is not easy, however, to 
prove whether two or more rings are 
sometimes formed in the trunk of a tree 
in one year, because it would be necessary 
to know beforehand the exact age of the 
tree, and cut the tree down to determine 
the point. Several writers have given it 
as their opinion that two rings are occa­
sionally formed in one year, caused by an 
interruption and resumption of growth. 
Some of them agree that when there are 
two rings formed in one season they are 
not so sharply defined as when there is 
only one in each season. Last season 1\.{r. 
L. Kny made some observations and ex­
periments in England with a view of ob· 
taining some more satisfactory and posi­
tive results than previous writers had 
placed on record. At the end of June he 
completely stripped a number of young 
trees of their leaves, thinking he would be 
able to determine the point from their au­
tumn shoot ; but, being in a nursery quar­
ter they made too little growth for the 
purpose. But nature herself gave him 
the best opportunity. The caterpillars of 
Lymantria dis par stripped a large nnmber 
of trees of their foliage about the same 
time, and many of them made strong au­
tumn shoots, so that Mr. Kny was able to 
determine that, in some instances at least, 

in the National Museum, but now we have THE JAPANESE GOAT ANTELOPE. 
eight to bear it company. " Examining the 
fish at Mr. Blackford's, it was found to have some very pe-

I 
the same furnace burnt so as to develop the greatest amount 

culiar traits. What was strange was to see an adipose fin of heat, will realize for himself an enormous pecuniary re­
like that on the salmon, only' that this fin, instead of being compense, and will do a great service to mankind at large. 
near the tail, was on top of the head. The dorsal extended .. � • • .. 
from about two thirds of the fish to the caudal. Below, un- THE digging of the canal from Cronstadt to St. Petersburg 
der the belly, the fin was continuous. The head had no sem- is progressing so rapidly that Admiral Possiett, who directs 
blance to a cod. The teeth were fairly well developed and I the work, has assured the Russian government that vessels 
sharp. In color it was yellow, with spots. Those who have of light draught will be able to reach the capital by next 
eaten the leopard fish declare it to be excellent. The fish was , summer. Its depth will be 20 feet. 
about 28 inches long, and would weigh, 
perhaps, about the same as a cod of the 
same size 

• • •  
GIANT TREE . 

The colossal pao d'arco, or bow wood 
(Tecoma specio8a), and macaranduba (Mi­
musops elata), abound in the virgin forests 
north of Hio ; the timber of both is ex­
ceedingly hard and extensively used in 
carpentry and cabinetmaking. From the 
latter is extracted, by incision, a whitish, 
sweet, savory fluid, commonly used while 
in a liquid state as milk, in tea and coffee ; 
after some hours it coagulates, forming a 
white elastic mass resembling India-rub­
ber. The bark is very rich in tannin, and 
is much used in dyeing. The total height 
of these trees, stem and crown, may be 
estimated at from 180 to 200 feet ; the vast 
dome of their foliage rises above other 
forest trees, as does that of a cathedral 
above other buildings in a city, Logs 100 
feet long, squared, from these trees, are 
not uncommon at the sawmills near Be­
lem. The growth of the buttress-shaped 
projections around the lower part of the 
stems, not only of the trees just mentioned, 
but of all of the larger trees, is  a re­
markable feature of the forest ; the but­
tresses, generally thin walls of wood, form 
spacious stall-like compartments, often 
capable of holding a half  dozen persons, 
and serve as props to the enorm ous stems. 

• • •  
EconolDlcal Use or Coal. 

The success of most manufacturing 
processes depends to a great extent on the 
economical use of tile fuel employed. It 
is painful to contemplate the enormous 
waste of fuel which often occurs, and it 
it is not surprising to find that many minds 
have been busy in endeavoring to arrange 
a form of furnace which sball generate 
and utilize a maximum of heat from a 
minimum of fuel. Recent inventic.ns, 
says the Brewers' Guardian, seem to indi­
cate that we shall, before long, have prac­
tical methods contrived for the conversion 
of coal into gas before it is used for heat· 
ing purposes ; by taking a given weight 01 ROOT OF A GIANT TREE. 

a second distinct ring is formed in one 
summer ; and these rings are as sharply 

defined and as distinct from each other as the autumn growth 
one year's ring and the spring growth of a succeeding 
year's ring. On the other hand, he observed a noteworthy 
difference in the degree of distinctness in different species of 
trees, and in the same tree at different heights, and even 
in the same internode. Moreover, there was a difference 
in the degree of distinctness of the two rings on the upper 
and under sides ofthe horizontal branches of the lime (Tilia 
parvifo7:ia). Respecting the degree of distinctness at differ-

ent heights, it was ascertained in the 
brancbes examined that there was a gra­
dual decrease in distinctness from the 
younger to the older internodes, llntil all 
traces of a second ring seem to disappear. 
But there is this  limitation to it : the two 
rings are not most distinctly separated in 
the uppermost internode, but in the second 
or third from the top. These investiga­
t ions, as far as they go, seem to show that 
summer interruptions of growth are too 
brief to affect the whole system of a large 
tree, consequently the number of concen­
tric rings of wood in the trunk of a trce 
represent very closely the actual age of the 
tree. 

The Oonsciousness of Pain in Inferior 
Animals. -Professor T. Rymer Jones, in 
writing of crustaceans, takes occasion to 
make the following remarks in regard to 
the susceptibility to pain of these and 
other animals. Is it really true in philoso­
phy, says he, as it has become a standing 
axiom in poetry, that-

" The poor beetle, that we tread upon, 
In corpora) sufferance feels a pang as great 
As when a 

.
giant dies " ?  

This i s  a question upon which modern dis­
coveries in science entitle ns to offer an 
opinion, and the result of the investigation 
would seem to afford more enlarged views 
relative to the beneficence displayed in the 
construction of animals than the assertion 
of the poet would lead us to anticipate. 

Pain, " Nature's kind harbinger of mis­
chief, " is only inflicted for wise and im­
portant purposes-either to gi ve warning 
of the existence of disease, or as a power­
ful stimulus prompting to escape from 
dariger. Acute · perceptions of pain could 
scarcely, therefore, be supposed to exist 
in animals deprived of all power of reme­
dying the one or �f avoiding the other. 
in man the power of feeling pain is indu­
bitably placed exclusively in the brain ; 
and if communication be cut off between 
this organ and any part of the body, pain 
is no longer felt, whatever mutilations may 
be inflicted. The medulla spinalis, which 
corresponds to the ventral chain of ganglia 
in articulated animals, can perceive ex· 
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ternal impressions and originate motions, but not feel . An Ancient Bose 'me. I devoted great care to reproducing the physiognomy of each 
pain ; hence we may justly conclude that. in the articu- Herr Leunis, a well known botanist of Hildesheim line ; and there are many new features revealed, which will 
lates likewise, the supra-resophageal ganglia,the representa- (Hanover), thus describes a remarkable rose tree (or rather I doubtless be utilized for theory. The author offers a classi­
tives of the brain, and the sole correspondents with the in· climber, for it is supported against the wall of a church) fication of the solar lines, which is as follows : 1. Lines 
struments of the higher senses, are alone capable of appre- growing In hi8 town, and which was in existence when I formed of a nebulosity without a nucleus. 2. Lines formed 
ciating sensations of a painful character. 'rhus, then, we Christianity itself was little more than 1,000 years old ; and, I of a nucleus without apparent nebulosity .

. 
3. Lines com­

arrive at a very important conclusion, namely, that the per· if tradition is to be believed, had even then been blooming posed of a nucleus and a nebulosity, but where the nebulo· 
ception of pain depends upon the development of the ence· nearly 300 · summers. " The oldest known rose tree in the I eity predominates. 4. Lines composed of a nucleus. and a 
phalic masses ; and, consequently, that as this part of the world, " he says, " is one at present growing against the wall nebulosity, where the nucleus predominates. 
nervous system becomes more perfect, the power of feeling of the cathedral of this town (Hildesheim), remarkable alike • • • • • 
painful impressions increases in the same ratio ; or, in other for its extreme age and for the scanty nourishment with A stronomical Notes. 
words, that inasmuch as the strength, activity, and intelli- which it has supported itself for so many centuries. It va- OBSERVATORY OF VASSAR COLLEGE . 

gence of an animal, by which · it can escape from pain, de- ries but slightly from the common dog rose (Rosa canina) ; The computations in the following notes are by students 

pends upon the perfection of the brain, so does the peI'cep- the leaves are rather more ovate, the pedicels and lower leaf of Vassar College. Although only approximate, they w ill 

tion of torture depend upon the condition of the same organ. surfaces more hairy, and the fruit smaller and more globu- enable the ordinary observer to find the planets. 
11. M. 

POSITION OF PLANETS FOR SEPTEMEER, 1879. 
lUelocllry. 

Ou September 1 Mercury rises at 4h. 25m. A. M. , and sets 
at 5h. 46m. P. M. 

On September 30 Mercury rises at 5h. 36m. A.M. , and sets 
at 5h. 38m. P. M. 

Mercury should be looked for early in the morning;  it is 
at its greatest elongation op September 9, when it will rise a 
few degrees north of the point of sunrise. 

Venn ... 
On September 1 Venus rises at 8h. 13m. A. M. , and sets at 

7h. 4m. P. M. 

How far the feeling of pain is acutely developed in the ani- lar. The stem is two inches thick at its junction with the 
mals we are now considering (articulates) is deducible from root, and the whole plant covers some 24 square feet of the 
everyday observation. The fly seized by the leg will leave wall. Bishop Hezilo, who flourished between 1054-1079, 

its limb behind and alight with apparent unconcern to re- took special interest in this rose as being a remarkable monu· 
gale upon the nearest sweets within its reach ; the caterpillar ment of the past ; and when the cathedral was rebuilt, after 
enjoys, to all appearance, a tranquil existence while the lar- being burned down in 1061, he had it once more trained 
vre of the ichneumon, hatched in its body, devour its very against the portion of the wall which had been spared by 
viscera ; and, in the crustacea, of so little importance is the the fire. Tradition states that, in the year of grace 814, the 
loss of a leg, that the lobster will throw off its claws if Emperor Ludwig the Pious, SQIl of Charlemagne, was stay­
alarmed by the report of a cannon ; and, again, should the ing with his court at Elze. Being rlesirous of hunting in 
claw of a lobster be accidentally damaged by accidents, to the huge fore8t where now stands Hildesheim, mass was 
which creatures incased in such brittle armor must be per- said by the imperial chaplain at the place of rendezvous. 
petually exposed, the animal at once breaks off the injured By some mishap, when the service was concluded and the 
Illember at a particular part, namely, at a point in the second party dispersed, the vessel containing the sacred elements On September 30 Venus rises at 5h. 20m. A.M. , and sets at 

piece from the body ;  this operation seems to produce no pain. was left behind. On returning to the spot the following 4h. 38m. P. M. 
How Oaterpz7lars are Protected. -Mr. A. E. Wallace, in day, great was the surprise of the chaplain to find the holy Venus may be followed in its early evening setting for a 

" Science for All," says that it is among caterpillars that vessel overshadowed by the tender branch lets of a lovely few days in September ;  it then sets so nearly with the sun 

protective coloring is most general and conspicuous. An rose, which had sprung up in the night, and now filled the as to be lost in the twilight ; it is in inferior conjunction with . 

immense number of these creatures are green, corresponding air with the perfume of its flowers. The emperor shortly the sun on the 23d. 

with the tints of the leaves on which they feed, or are brown after arrived, and by his command a chapel was built, with Late in the month Venus may be seen before sunrise. 

when they rest 011 bark or twigs ; while a large number of the altar standing on the spot occupied by the roots of the 
the larvre of the geometridre, or " loopers; " have the habit of rose, that very rose which is now blooming as freshly as 
sticking themselves out rigidly, like sticks, which they ex' though a single decade, and not a thousand years, had passed 
actly resemble in shape as well as color. Every one knows, over its head. " But, tradition aside,  certain it is that the 
however, that there are a number of very brightly colored roots of the existing rose tree are buried under the al tar o f  
caterpillars, and i t  may be  asked how these are protected, or  the cathedral, and consequently inside the buildin g, the stem 
why 1he others need protection if these can do without it.  being carried through the wall to the outer air by a perfora­
The anSwer to this question is most instructive, and affords t ion made expressly for it. . 

the most conclusive proof that various examples of protective .. . . I • 
tints in nature really have the effect we impute to them. It A Nevada Saline Valle.,.. 

has been found by repeated observation and experiment that About 15 miles northwest of Columbus, Nevada, is a level 
every green and brown caterpillar, without exception, is valley of over 4,000 acres, known as Rhodes' Salt Marsh. It 
greedily eaten by birds and even by frogs, lizards, and spi· is evidently an ancient lake bed, and is surrounded on all 
ders, and that they endeavor to conceal themselves from sides by high volcanic mountains. · According to the Enter­

these numerous enemies by feeding usually at night, while prise, of Virginia City, this val ley is underlaid, a foot or two 
during the day they remain motionless upon leaves, twigs, below the surface, with a solid floor of rock salt, as trans· 
or bark of the same color as themsel ves. The brightly parent as ice. Indeed, when the sand that covers the surface 
colored caterpillars, on the other hand, were found to be is stripped off the salt below bears a very close resemblance 
universally rejected by birds when offered to them, and even to a field of ice. In many places little streams of water bubble 
by lizards, frogs, and spiders. None of these would touch up through the mass of salt, and very frequently deep pools 
the common spotted caterpillar of the magpie moth (Almwas I are found which look just like the air holes in a frozen lake. 
grossulairiata), nor those of the Oucculia verbasci, Oallirrwrpha The salt made at the marsh is perfectly pure. When a tract 
iacobw, or the Anthrocera jillipendulaJ. Sometimes the ca- of ground has been stripped of the surface soil the. salt water 
terpillars were seized in the mouth, but always dropped rises over the bed of rock salt to the depth of a foot or two. 
again, as if in disgust at their taste. The same TIlle was Then crystals of salt begin to form on the surface of the 
found to apply to all hairy or spring caterpillars ; and, what water, and as they form they sink to the bottom. If the salt 
is very interesting, the habits of these creatures are corre- is to be fine, for table use, workmen stir these crystals about 
spondingly different from those of the green and brown eat- with shovels as they settle to the bottom, thus breaking them 
able species. They all feed during the day ; they do not up. For use in working silver ore coarse salt is as good as 
conceal themselves, but feed openly, as if courting observa- fine, and the solid formation may be dug up with picks if 
tion and secure in the knowledge of their  safety from all necessary, but the loose crystals are more readily handled, 
enemies. and as much salt of that kind is formed as can be disposed 

Under the caption of " A Poisonous Caterpillar, " New Re- of. 
medzes quotes from the Journal of the Royal Microscopical So- Not only are there inexhausti ble stores of salt in the l ittle 
ciety an account of a poisonous caterpil lar lately discovered in valley, but immense stores of borax. This borax is of the 
Brazil, and the effects of which, when the spines w ith which

· 
finest quality known, and two or three cents per pound more 

it is covered come in contact with the skin, are described as I can be obtained for it in Europe than for any other borax 
very severe, and consist of redness and burning of the part, sent to that market. Splendid specimens of tincal. or natural 
and acute pain, extending; when the hand is the part affect- crystals of borax, are found in the marsh embedded in the 
ed, quite to the armpit. The editor of New Remedies re- clay near the surface. Immense quantities of sulphate of 
marks that the larva of the 10 moth (Hypercheiria Io) of �his magnesia (Epsom salt) and sulphate of soda (Glauber saIt) in 
country is capable of causing symptoms quite similar to a pure state are also found. Nitrate of potass'l. (saltpeter) is 
those above described. To this we may add that the cater- found, but the extent of the deposits is not known. 
pillars of many of our other .moths are equally poisonous to Common potash is found in great abundance, and among 
man, and it is to the presence of these lrritating bristles, un- the curious specimens to be obtained are what are called 
doubtedly, that they seem to be distasteful to birds and other " cotton balls " (boreate of lime) and the fibrous crystalline 
enemies, as remarked by Wallace in the above note. Among borax. Also there is found an abun dance of an unknown 
the poisonous kinds that occur to us at present, we may I mineral. It is something described in none of the books. It 
mention the . ,  saddle· back caterpillar " (BJmpretia 8timulea), ! does not appear in the shape of crystals, yet has a regular 
which causes the hand that has been touched by it to swell form of its own, presenting the appearance of branches of 
up,. with watery pustules, accompanied by intolerable itch- I coral. It is thought that this may be some new saIto A 
ing ; the caterpillar of the common vanessa butterfly ( Vanes- quantity of it will shortly be sent East for examination. 
so, antiopa), and the " wooly bear " caterpillar (Antia Isa- _ , • • .. 
bella), both of which are poisonous to children ; the caterpil- A New Map of the Solar Spectrum. 

MarSe 

Mars, Jupiter, and Saturn will be seen in the evening sky 
during September. 

Mars rises north of east on September 1 at 9h. 35m. P. M. ; 
on September 30 at 8h. 1m. P. M. 

Mars is in conjunction with the moon on September 6 ;  the 
planet is 7° south of the moon. 

Jupiter. 

Jupiter, the largest of the planets, and as seen through 
small telescopes far the most interesting, is at its best posi­
tion early in September. 

It rises on September 1 at 6h: 31m. P.M. , alld sets at 5h. 
19m. A. M. of the next day. 

On September 30 Jupiter rises at 4h. 29m. P.M. , and sets 
at 3h. 7m. A. M. of the next day. . 

If we take the hour between 9 and 10 P. M. for our obser­
vations. the most favorable nights for watching the motions 
of Jupiter's moons will be : 

September 5, when the first satellite, or that nearest to the 
planet, will be seen to leave the face of Jupiter, having been 
between the earth and the planet. 

September 7, when the third; or largest, moon will pass 
from the face, followed by its bl!1ck shadow. 

September 13, when the fourth moon, which is the most 
remote from Jupiter, will move from the planet in the same 
way. 

September 14, when the third, or largest, satellite will, dur­
ing this hour, from 9 to 10 P. M. , be seen to enter upon the 
disk. 

September 27, when the first moon will disappear by going 
behind the planet. 

September 28, when the first moon will reappear in the sky 
during that hour, having been in front - of Jupiter ; and the 
second, or smallest satel lite, will disappear by going behind 
Jupiter. 

Saturn. 

Of the three planets seen in the east in September, Jupiter 
rises first, Saturn second, and Mars is the third. 

On September 1 Saturn rises at 8h. 2m. P. M. ,  and on Sep­
tember 30 Saturn rises at 6h. 4in. P. M. 

Saturn is in conjunction with the moon September 3, south 
of the moon about 872'°. Saturn's light is white ; it is  smaller 
than Jupiter, and further from us. It appears much less 
bri lliant, but it is in northern declination, while Jupiter is 
more than 10° below the celestial equator, so that Saturn at 
the time of meridian passage is nearer our zenith. Saturn 
comes into its best position the last of September. 

Seen through a glass powerful enough to show its many 
moons, Saturn is an object of unceasing interest, the posi­
tions of the moons and their changes giving great variety to 
the view, even in a fe.w hours. 

Uranus. ' 

Uranus is not likely to be seen, even with a telescope, dur­
ing September. 

It rises on September 1 at 5h. 8m. A.M. ,  and sets at 6h. 
24m. P.M. lar of the Maia moth ( Vanessa Maw), which is armed with Several months ago a new spectroscope, containing com-. h ' 11 . .  . On the 30th Uranu!' rises at 3h. 24m. A. M. , and sets at 4h. spmes t at are stl more annoymg, stmgmg the hand like a pound sulphide of carbon prisms, was constructed by M. 

nettIe although accompanied by.an acuter pain. Some years , 'Thollon, wherewith he effected a very much greater disper. 
34m. P.M. 

ago Mr. J. A. Lintner, of Albany, made some experiments · sion of light tban had been attained previously. With its aid 
upon himself with this. larva, and recorded the results in an he has produced a remarkable map of the solar spectrum. The 
interesting article in the " Twenty-third Annual Report of work was done in Italy, as the Italian climate offers great ad­
the Regents of the University of the State of New York. " i vantages in this respect over that of Paris. Prince Nicholas 
Mr. Lintner says that this caterpillar possesses a color in of Oldenburg, who has taken a lively interest in the subject, 
marked contrast with the leaves on which it feeds, so that provided M. Thollon with a small observatory at San Remo 
even a solit.ary individual would be ill fitted to escape the for his operations. The map (which has been presented to 
searching eye of bird or parasite that preys upon it ; but the

' 
the French Academy) is no less than 10 meters (about 33 

courageous bird that should venture ll,n experimental taste feet) in length, and is composed of about four thousand 
would find in the stinging bristles, M it passes down its lines. The well known map of Angstrom contained sixteen 
throat. no inducement to repeat the experiment. ! hundred liues . in :It length of three meters. M; ThollQII. has 

Neptll lle. 

On September 1 Neptune rises at 9h. 6m. P. M. , and 
on September 30 Neptune rises at 7h. 11m. P. M. 

. ' .. t it  . ..  
A Dlftlcnlt Swim. 

The public is getting a trifle weary of Paul Boy ton's swim·  
ming feats, yet it  may be worth noting that he found hIs re­
cent swim from Long Branch to Coney Island " twice as 
terrible and severe " as the swim across the EJiglish Chan ­
nel, which attracted so . much attention a year or two ·ago. 
The distance from Long Branch to Coney Island was thirty­
:five miles ; time, twenty-eight hours. 
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BESSEMER STEEL. in the United States, having made its first blow February 1 small to be seen by daylight, and in the night , being in the 

[Oontinued from first page.] 1 5, 1865. It has two 7-ton converters. The next was the earth's shadow,  are eclipsed, and consequently invisible . 
minutes_ The charge of iron is first melted in a cupola and Pennsylvania steel works, at Baldwin station, near Harris- I Only while being burned are they visible to us, as then they 
allowed to run into the converter,previously heated to reduess. burg, Pa. , which has two 6Yz-ton converters, and made its shine by their own light. 
Before the converter is turned up into a vertical position, the first blow in June, 1867. The third was the Cieveland Holl- Each meteoroid moves in an orbit, revolving around the 
blast IS turned on to prevent the entrance of the melted iron ing Mill Company's Bessemer works, at Cleveland, 0. , which Run with as much regularity as the larger planets. In fact, 
into the blast holes of the tuyeres. The air, at a pressure of made its first blow Octoher 15 , 1868, and has two 6-ton con- each is in every sense of the w ord a planet, obeying strictly 
20 to 25 pounds per square inch, penetrates the melted metal verters. The remaining eight works went into operation on the laws of gravitation and planetary motion . All space is 
from 144 apertures, coming into contact with every particle . .  the dates following : Cambria Iron Company's plant, JOhnS- II filled with them ; they are as numerous as the sand. The 
At first a reddish yellow, faintly luminous flame issues from town, Pa. , July 10, 1871 ; two 5-ton converters. Union earth and they in their journey round the sun encounter each 
the neck of the converter ; soon it becomes more brilliant, Holling Mill Company's plant, Chicago, Ill. ,  July 26, 1871 ; I other ; the earth by its superior attraction draws them toward 
the metal becoming in the meantime hotter and being two 6-ton converters. North Chicago, April 10, 1872 ; two it, but to reach it they must pass through the atmosphere, 
violently agitated. Sparks appear, consisting 'Of particles of 6-ton converters. Joliet, Ill . , March 15, 1873 ; two 6%-ton which not one is able to do. Only meteoric stones are able 
iron and slag, which are thrown out by the rapidly disengaged converters. Bethlehem, at Bethlehem, Pa. , October 4, 1873 ; to reach the earth, and thcy have their  surfaces blackened, 
gases. At this point the roar of the flame becomes terrific, two 7-ton converters. Edgar Thomson steel works, Pitts· and converted to scoria by the terrible heat engendered by 
and the light is intcnse. burg, September 1, 1 875 ; two 7-ton converters. Lacka- the friction with the atmosphere and by arrested motion. 

During this portion of  the process the iron, if it contains wanna, at Scranton, Pa. , October 23, 1875 ; two  5-ton con- Shooting stars move in all directions, and at velocities 
much silIcon, would be overheated were it not for the intro- verters. Vulcan, St. Louis, Mo. , September 1, 1876 ; two probably equal to the earth's, nearly nineteen miles a sec­
duction of masses of cold pig iron, which keep the tempera- 7-ton converters. The last named have been idle for sev- ond. One moving retrograde, therefore (from east to west), 
ture down .  It is sometimes necessary to introduce cold iron to eral years, but we understand they will be put in operation would plunge into the atmosphere at a relative velocity of 
the amount of two tons. The iron is thrown in at the mouth on the 1st of October, the company already having orders I some thirty-eight miles a second, and, if allowance be made 
of the converter in the manner represented in the engraving. to keep the :works busy for six months. The Bessemer for accelerated motion caused by the earth's attraction, 
This is necessary in case the iron is rich in  silicon, as the very works throughout the entire country are rushed with work. probably double that, or seventy-five miles a second. The 
high temperature which would otherwise be produced would They were, perhaps, never so busy before. Some years ago encounter is fearful, and but for the atmosphere which acts 
generate gases in great quantity, which make blow holes, it almost appeared as if this business had been overdone like . as a cushion, the effect would be disastrous, for not less than 
cracks, and imperfections of various kinds in the ingots. so many other branches of manufacture in the United I 800, 000,000 would rain npon the earth every day. 

After some minutes blowing the sparks cease, the action States ; but it does not look so now. The source from whence these meteoroids come is comets, 
becomes less violent, and the flame presents the bluish violet .. f . ,  • especially from their tails. The tail of the great comet of 
characteristic of. carbonic oxide ; finally, when the whole of ENGINEERING INVENTIONS. 1811 was 150,000, 000 miles in length and 15, 000,000 in diam-
the carbon is oxidized, the carbonic oxide flame is replaced An improved instrument for measuring the distance of a eter. It is improbable in the highest degree that the comet 
by a stream of intensely heated gas, consisting chiefly of ni- remote object has been patented by Mr. John Boger, of I could gather its tail to itself again. It is left behind, form­
trogeu resulting froll! the oxidation of the iron by the air. Powhatan Point, Ohio. The invention is based upon the II ing part of a ring, which in time may become continuous. 
At th is moment the foreman turns down the converter and general principle of the employment of two right - angular Another comet comes and it does the same, and during the 
shuts off the blast. A few seconds delay at this point may bars, one of which is provided WIth a sighting-glass, and I ages which are past this p�'ocess has been going on till the 
entirely spoil the product. A qnantity of spiegel eisen, is directed toward the objcct, and the other graduated and interplanetary spaces are tilled with not only meteoroids. 
equal to 8 or 10 per cent of the whole, is now run into the con- provided with another sighting-instrument, which , when I but something still more marvelous. 
verter, when another flame reaction occurs. The converter adjusted to a certain position upon the bar and turned to I In about three thousand years that great comet will return 
is turned still further down, and the steel runs into the ladle the object, indicates by the angle at such position the dis- ' again and repeat the process, forming part of another ring, 
supported by the bydraulic crane standing in the center of tance of the object, the distances which the different angles I or adding to the first, depending on circumstances which 
the circular pit. Around the side of the pit, opposite the and positions together indicated being previonsly deter- I need not be considered here. Whenever the earth, in its 
converters, there are fourteen heavy iron ingot moulds, seven mined by careful measurement. annual journey, passes through any ring made by some comet, 
of them being always in reserve While the other seven are be- MI'. William Jackson, of Millerstown, Pa. ,  has patented no man knows when, we get a star shower. The four most 
ing filled. These moulds con tain one ton each. They are lined an improvement in air-compressing apparatus for locomo- notable ones in our times take place at the following dates, 
with a clay wash to prevent grooving and to insure the CQsy tives, which consists in forming the wheels of the loco- namely, on the mornings of August 11 and November 14, 
separation of the mould from the ingot. The ladle containing motive, preferably the driving- wheels, with radial air-com- and the evenings of November 24 and 27. The last two are 
the charge of melted steel is swung around over the moulds, pressing cylinders and pistons that are operated by eccentric caused by the earth passing through the track of meteoroids 
and the melted metal is allowed to escape through a valve motion of the tire with reference to the main body of the left behind by the fragments of Bida's comet, which divided 
opening in the bottom into the several moulds ill succession. wheel, so that as the locomotive moves forward the pistons into two parts in 1 846. In this way meteoric rings are 

After the steel solidifies and cools sufficiently, the moulds act in succession to force air through the hollow axle of the formed, of which the solar system is filled, but none are vis­
are removed from the ingots, leaving them standi llg. A hy- wheel into a compression-chamber, where it is stored for use ible to us, except those the earth passes through. By some 
draulic crane outside of the pit, armed with a grapple some- in driving the locomotive. such process was the August ring formed, which the earth 
thing like a pair of huge ice tongs, picks up the red hot An improved swinging gate, that is to be placed across a passed diagonally through on the evening of the 10th and 
ingots and places them on an iron car, to be trundled off to railroad track to keep cattle and other animals off, has been morning of the 11th of the present month. 
the rolling mill, where they are converted into rails, each patented by Messrs. David A. Walker and John R. Smith , The tirst August shower l�elltioned in histpry occurred 
ingot being sufficient for three or four railB. The largest of Fort Benton, Montana Territory. It is to be opened by on July 25th, A.D. 811, and has appeared with unfailing 
production in a single day of 24 hours at these works was the contact of  the pilot or cow-catcher of the locomotive, regularity down to our own time, except a break of eighty­
on December 5, 1878, when 35 tons 19 cwt. (2,240 lb. to and will close automatically immcdiat�ly after the passage three years between 841 and 924, and another and much longer 
ton) were made. of the train . one of three hundred and ten years, between 933 and 1243, 

The facility with which thesc huge pieces of machinery are A lnbricator for journals, provided with a roller arranged owing, probably, to breaks in the ring, or, which is more 
made to handle such masses of hot metal is something won- longitudinally in contact with the journal, inclosed in a likely, to a failure to record them. The period of the above 
derCu\. The movements of the converters, the air blast, and top slot of bearing, and connected by a corresponding slot I comet is about one hundred and twenty-three years, and it 
the ponderous cranes are all controlled by the foreman, who directly with the oil-reservoir, has been patented by Messrs. will therefore maliC its next appearance about the year 1985. 
sits in the gallery seen in the background, and by the move- C. H. Leonard and W. B. Hick, of Wilkesbarre, Pa. The eccentricity of the August ring is very great, its peri-
ment of a few levers admits water here and there under a .. , • , .. helion distance being equal to that of the earth, and its 
pressure of 400 pounds to the square inch, moving the strong The A u gust Meteors. aphelion distance far beyond the orbit of Neptune, mak-
iron arms with a celerity and precision that could not be at- On the 10th of August last the earth, in its accustomed ing the circumference of the ring more than 11 , 000, 000, 000 
tained by other means. journey through space, reached the outer edge of the sup- : miles, and as the earth is ten days passing through it, its  

It may not be uninteresting in this connection to give the posed meteoric ring which it annually passes through at this thickness must be at least 16,000,000 miles. 
chemical changes that take place in the converter, as indi- period of the year. In the vicinity of New York large num- .. , • , -
cated by the changes in the composition of the gas cvolved bers of meteors were seen during the night of August 10, A Fan of' 260 Feet. 
at different stages of the process. some of them being of comparatively large size, very bright, Hecently Mr. David M. Anderson, of this city, joined a 

and leaving l ong trails. Dr. Lewis Swift, in a recent letter party of friends who had been picnicking on the Palisades, 
to the Rochester Express, gives the following information near Englewood, N. J. Being ellgaged in business during 
concerning these remarkable heavenly bodies : the day he did not join the party until evening. The horses 

2 I 4 I 6 10 I 1 2  14 
Min. Min . Min. Min. Min. Min. 

-� -- --- -- --- - -� 
Carbonic oxide , .  . . . . .  iO'7'1 3 95 4'52 19 59 29'30 31' 11 
Carbonic dioxide • . . • .  8'57 8'20 5'58 2'30 1 '34 
Oxygen . . . . . . . . . . . . .  92 . . . '2'00 . . . . 
Hydrogen . . . . . . . . . . .  88'37 '88 2'00 2'16 2'00 Nitrogen . . . . . . . . . . . . 86'58 85'28 74'83 66'24 65'55 

The corresponding alterations in the composition of the 
metal are shown by the following analyses by Snelus of por­
tions taken out of the converter during different stages of the 
operation : 

Carbon l l(rap�itic . . .  1 combmed . 
Si Jicon . . . . . . . . . . . . . 
Sulphur . . . . . . . . . . .  . . 
Phosphorus . . . . . . . .  . . 
Mangauese . . . . . . . .  . . 
Copper . . . . . . . . . . . . 

\ .� _ Composition of metal Steel '" � � after blowrng. . 

:>, � & ---- ------ - ---f:l §-�  6 I 9 13 - . ���� �i�_ !:!� Ing� _Rail. 
2'070 
1'200 
1'952 

'014 
'048 '086 

2'170 
'795 

Trace. 
'051 

Trace. 

1'550 
'635 

Trace. 
'064 

Trace. 

" 097 
'020 

Trace. 
'067 

Trace. 

'566 
'030 

Trace 
'053 
'309 
'039 

'519 
'030 

Trace. 
'053 
'309 
'039 

It will be seen that a portion of the sulphur present 
in the pig is eliminated ; the greater part of the silicon is 
also separated, together with the carbon, and almost in the 
same proportion ; but the phosphorus is not removed, and 
owing to the oxidation of some iron the amonnt is actually 
greater in the finished steel than in the pig iron. The cop­
per and manganese present in the steel are due to the man­
ganiferous pig iron added at the end of the operation_ 

The Manufacturer furnishes the following list of Bessemer 
steel works now in operation in the United States : 

The Bessemer steel works of the Albany aud Rensselaer Iron and Steel Company, Troy, N. Y. , was the first erected 

Meteoric astronomy now takes rank as a distinctive branch were hitched near the edge of a deep gorge which indents 
of astronomical science. Not forty years have elapsed since the face of the cliff, and one of them becoming restless Mr. 
it was ascertained that star showers are periodical. Even Anderson started to remove it to a safer position. As he 
then, and for many years after, it was supposed there were stepped forward, h orse and carriage began slipping over the 
but two, called the August and November showers. Now, precipice. Seeing this, and thinking he could save them, 
not less than one hundred have been detected, and others he sprang upon what he supposed was solid ground between 
are constantly being added to the list. The accounts of the two openings in the cliff. His footing proved to be nothing 
showers that occuned in ancient times came down to 11S but a bush growing outward, and gave way as he stepped 
clothed in such extravagant language that, until the great upon it. He was precipi tated 260 feet, striking upon rocks 
star shower of November 13, 1 833, astronomers were loth to and stones as he partly fell and partly slid. He was found 
believe them. Now they know not only the cause, but are in an upright position, tightly wedged between rocks and 
able to predict their recurrence with almost as much exact- trees. His face was so cut and torn by the rocks that it conld 
ness a,� eclipses, and the popnlar mind observes these dis- with difficulty be recognized. Near him lay the dead horse 
plays with equanimity and delight instead of fear and alarm and broken carriage. Strange to say , Mr. Anderson was not 
or thinking the day of judgment has come. Science ha� killed ; and though severely injured was, at last reports, likely 
disarmed not only them, but eclipses and comets as well, of to recover. 
their terrors. ------.... �H.t+I ..... _-----

All know what a shooting star looks like, but no living man can tell us what it really is, for not one has ever been known to reach the earth .  Those heavy, stony, and still 
more weighty metallic masses, called meteorites, meteoric 
stones, etc. , which occasionally fall to the earth from the 
celestial regions, of which the one that recently fell in Iowa 
was a remarkable example, belong to another class of ob­
jects entirely, of the origin of which man knows nothing. 

A shooting star is only vbible while undergoing the pro­
cess of combustion , which lasts from one to three seconds, 
seldom longer. Previous to this they- exist in a dark , prob­
ably solid condition, not much, if any, larger tbau peas, too 

MI'. Gladstone on America's Future. 

At the opening of the Art Exhibition at Chester (Eng. ), 

August .11, �Ir. Gladstone said that when America learned 
to trust entirely to her',own splendid natural resources, the 
great genius of her people, and their marvelous proficiency 
in the adaptation of labor-saving appliances, in which she 
was at the head of the world, she would be a formidable 
competitor with the English manufacturer. 

Are we to infer that America has not yet become a " for­
midable competitor " to England ? If so, the attention 
which Americ'tn manufacturers are receiving in England 
must be curiously out of proportion to existing conditions. 
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Adaptation 01' E lectricity to UseCul Purposes. tion of color, and often surpasses that in color as it with· I the first appeal is a captivatin; succ���, -��e butte;-will sell, 

Until the inventiou of the electric telegraph it had not draws from periaster. though the organs'of smell and taste be not so highly pleased. 
been found practicable to apply the power stored up in elec· 4. The same similarity of tints in the two stars appears I Assuming that the butter itself is good and satisfactory in 
tricity to useful purposes. Its nature and characteristics had both in binary groups with rectilinear motion, and in those all respects when packed, the dealer, in selecting his package. 
indeed engaged the attention of scientific investigators for with orbital motion and long periods of revolution. will be careful to guard against four things, which will de-
many years. and nebulous ideas of the possibility of utilizing 5. In perspective binary groups the companion is almost preciate the butter before it may reach the consumer : 
it for the service of mankind had occurred to those who were always blue. 'l'his last observation is thought to point to a 1. Any foreign taste of wood, or gum, or oil. 
engaged in its study, but without practical result. Finally superposition of tint (as in the case of distant mountains 2. All contact with air. 
Cooke in England and Morse in America, neither of whom looking blue). From these groups the small star may be 3. The variations of temperature. 
belonged to the scientific fraternity, succeeded in solving the reasonably supposed much further distant than the large one ; 4. Leakage or soakage. 
problem which had so long baffled the most able scientists of in fact, near the confines of the visible world. May not this Pure tin will meet these con ditions, but it is too costly. 
the world. and invented systems of electric.telegraphic com· blue color (it is askcd) be due to a gaseous medium expandcd Tin·lined wood answers indifferently well. Papcr will not 
munication which proved to be practical and successful. It in celestial space, acting on luminous rays which traverse it do at all. Po.ssibly, however, a case of moulded paper satu­
is but justice. however, to concede that their inventions were quite like our own atmosphere, of which it is, perhaps, rated with pure white paraffine, or some other inert. inodor-
only possible through the investigations and discoveries of merely the continuation ? ous, clean, and comparatively inexpcnsive water and acid 
the philosophers who for so many decades previously had .. 4 • , • proof compound, might answer the requirements for the inner 
made electricity a study. The Cost of' Livlng. package. Of course the external envelope must be stronger 

These inventions have had an importance and a far-reach- The following table of the retail prices of the more im· to bear exposure and rough handling. Our inventors ought 
ing effect, which probably was but dimly foreseen, even by portant articles of food and clothing in Lewiston in 1860 and to take this matter in hand. 
the inventors or the enthusiasts whom they succeeded in in· 1879 will be fonnd, says the Lewiston (Me. ) Joul'nal, of value .. , • , • 
teresting in their inventions. Within little more than the in determining whether farm products and the wages of PlatinUln in CaliCornia. 

life-time of a generation they have revolutionized the social i labor to-day will secure more or less of the conveniences of Mr. Edison's call for platinum has developed considerable 
and business systems of the world . Year by year the tele· life than they would before the war : interest in the search for that metal. According to Prof. 
graph is more and more indispensable, and has already be- May 11, 1860. May 11. 1879. Stewart, of Virginia City, Nevada, platinum has been found 
come so essential that a total suspen sion of telegraphic com- Retail. Retail. in Santa Clara county, California, in a seam of talc, incased 
munication, even for a day, would be regarded as a public ���r

.
s '

p
����e�

: :  
. .  :. : : ' : " : : : . : . .  $1.2g � $1.i� $1.7g � $l·ro in hard schistose rock. About two years ago men worked 

calamity. The crude but effective apparatus at first used Cheese, pound . . . . . . . . . . . . . . . .  1O @ 12 1O @ 12 the mine, selling the platinum in San Francisco for $12 or . l'fi d d '  d d h . Chickens. pound . . . . . . . . . . . . 9 @ 11 12 @ 13 $ T d has been SImp I e an Improve upon, an t e capacity of Coffee. ponnd . . . . . . . .  . . . . . . . . .  12 @ 25 15 @ 30 15 an ounce. hey mashe up the talc and separated the 
conductors for electrical transmission has been developed Corn. bushel . .  " . . . . . . . . . . . . . . -- @ 1.00 -12 @@ 5145 erystals of platinum by somc simple process. The schistose E!'gs. dozen . . . . . . .  . . . . . . .  . . . 12 @ 14 
and practically utilized. and these have become so familiar FJOur. barrel . . . . . . . . . . . . . . . 5.50 @ 8.00 5.50 @ 8.00 rock was so hard, however. and the seam of talc so narrow 

h bl' h I h' h b t h . .  ld Molasses. Havana, gallon . . . . . 26 @ 28 - @  40 b . 1 f 12 15 ' h 'd I h to t e pu JC t at resu ts w JC u a s ort tIme smce wou Molasses. Porto Rico, gallon . .  . 35 @ 36 _ @  50 - eIng on y rom to mc es WI e-t Jat t e men were 
have been regarded as marvelous and scarcely credible. are Oats. bushel. . . . . . .  . . . . . . . . . - @ 40 -6 @@ 397 compellcd to give up the work as unprofitable. But the pro-Pork, pound . . . . . . . . . . . . . . . . . 8 @ 10 
now looked upon as of no very special note. Inventions Potatoes, bushel . . . . . . .  . . . . . . .  40 @ 42 80 @ 90 fessor has an idea that by the application of proper instru-

h' h d bl d d 1 th ' 1  bl 't f Raisins, pound . . . . . . . . . . .  . . . . 10 @ 14 8 @  12 t th . . ht b I t Th 1 h I w IC ou e an qua rup e e aval a e capaci y 0 con- Sugar. white. pound . . . . . . . . . . .  10 @ 11 8 @  9 men $ e mme mig e mac e 0 pay. e seam. a t oug 1 
ductors are not regarded as worthy of special notice, and we . Good print. yard . . . . . . . . . . . . . . .  10 @ 12 75:@@ 86 narrow where explored, might widen as depth was gained. Stleeting". yard . . . . . . .  . .  . .  . . .  . . 8 @ 12 
are looking expectantly for the time when these results shall Tea. pouud . . . . . . . . . . . . . . . . . . .  36 @ 65 30 @ 60 At any rate, that probability would be in favor of the 
b, e notably exceeded,  and six. eight, and even a lar!rer num. Butter, pound . . . . .  . . . . . . . . . . . . 18 @ 20 5.0180@@ 5.2500 miners. � Dry hard wood. cord . . .  . . . . . . .  4.50 @ 5 00 
ber of circuits shall be regularly operated over a single con· Hay, ton . . . . . . . . . . . . . . . . . . . . . . 10.00 @ 13.00 10.00 @ 13.00 It is also stated on the same authority that in 'Trinity and 
ductor, as six and eight have already been worked in experi· It will be noticed that most of the articles which are highcr Humboldt counties, California, in .the early days, the guld 
mental trials. than before the war are farm products, and this increase is was so heavily alloyed with drift platiuum that the pur· ' 

The speaking telephone opened up a new field of telegraph- beneficial to the farmers. Beans, beef, chickens, potatoes, chasers of gold dust , not knowing the value of platinum, fre­
ic experience and research, and although but recently in· and some other articles of farm produce are higher than be· quently refused to buy the alloy at all. Sometimes the gold 
vented. has already been generally adopted for special and fore the war, while most articles of manufacture. pork, corn, would bc alloyed to such an extent that it would not fetch 
private lines. By means of telephone exchanges, which are sugar, prints, and sheetings are lower than before the war. more than $3 or $4 an ounce. The presence of platinum 
being established in all parts of the country, a person is Butter, hay, and flour are about the same. On the whole, a joined with the gold of those localities leads Prof. Stewart 
placed in direct oral communication with the persons and I family can probably purchase the necessaries of life at least to think that a body of the mineral might be found there if 
places of business of those with whom it is desired to confer, I as cheaply as before the war, while wages are generally higher looked for. No platinum has yet been found in Nevada. 
and thus business and social intercourse is facilitated and than they were then. The expenses of many families are .. 4 . , • 
promoted. The number of telephones already manufactured ! greater than before the war, because flush times led all of us Catching the Bonito. 

and in use in this country is probably not less than 50, 000, into new purchases. More and better clothing is bonght, At the north point at the mouth of the bay (St. Vincent, 
and is being increased as rapidly as they can be manufac· many and more frequent changes in obedience to the dictates Cape Verde Islands) was a regular fishing station . where 
tured. It naturally makes its way more slowly in Europe, of fasbion are made, and many more articles of luxury arc two young Africans were fishing. and where the whole rock 
but is being extensively introduced there, and the American purchased than before the war. By the practice of as strict was reeking of dead and decaying fish, and a small cave 
system of telephone exchanges is beginning to be looked ' economy in all respects as before the war, the same degree was full of debris, having evidently been made use of by 
upon with favor. of industry would be better rewarded than it was then. fishermen for many ycars. The two young negroes at first 

By the invention of the telephone we are enabled not only .. � .  I • occupied themselves in catching small fish with a short 
to commuuicate orally over considerable distances, but also Who wlll Can Cream ? bamboo rod, baiting with pounded fish, and catching var· 
to study the utterances of nature. The voiccs of the volcano A London physician, J. Milner Fothcrgill, M. D. ,  thinks ious little rock fish and a scarus. They then began 
and the earthquake, telephonically reported, reveal to us the that we ought to export cream to be eaten with the canned I pounding and breaking up the small fish and throwing the 
titanic workings in the great laboratory of the earth. The fruit  which we send abroad so largely. lIe says, in a recent I largest pieces into the verge of the surf off the point to at. 
lightning announces its coming before even the flash is visi· letter to the Herald : I tract large fish. They watched until they saw a largc fish 
ble. The pulsations of the vital fluid within our veins and " It is quite certain that such cream would soon sell freely. I taking these baits on the top of the water, and then they 
arteries convey to the ear of the physiCian and surgeon valu· and at a price which would be remunerative. What practi- threw a bait on a hook attached to a long cod line. They 
able information of our physical condition. Daily new uses cal difficulties there may be in putting cream into tins, and thus caught a large cavalli ( Caraux) of the mackerel tribe, 
are found for the telephone and microphone, and it is not ' whether the lactic acid would act upon the tin injuriously, which they had to play for some time and finish with a 
l ikely that these will be soon exhausted. I and whether thc cream should be prepared after the Devon- spear. Large garfish (Be Zone) sometimes came within reach 

Electricity guards our buildings and property against the I shire fashion or thc ordinary plan , of course I can form no and were easily caught, being very ravenous. One fish, a 
spread of conflagrations and the attacks of burglars and conjecture. But these could soon be overcome I feel sure. and kind of bonito or tunny (Thynnu8 argentivitta(118), of about 
thieves ; it gives us light rivaling almost the brill iancy of an unlimited supply of cream would not only be a boon to 25 lb. in weight, was attracted by the baits, and coming 
the sun itself ; it pierces the hardest rocks and metals, and the householder, but would be of service to the medical pro- close in, swam backward and forward in front of the stand 
furnishes the motive power required to run our sewing ma- fession. Cream with stewed fruits would be a very palatable on the rock, taking every bait thrown on to the top of the 
chincs. It traces our pictures, and prepares the plates for food. much more so than cod liver oil .  and could be had all watcr. Tho negroes kept feeding thc fish for some time to 
the printer ; it regulates the movements of our clooks and through the winter if prepared in the manner I suggest. For give it confidence. A very strong piece of cord, with a hook 
plows our fields (though not the latter as yet to any con· , invalids, dyspeptics, and convalescents such a dietary in like a salmon gaff made fast to it. was then baited with a 
siderable extent). It is, in fact, becoming the universal ser· , winter would be most desirable, to say nothing of those who I small bit of fish, just enough to cover the point of the hook, 
vant and agent of mankind, and it is impossible for us to ' would take it from choice. and a stout bamboo was used as a rod. The cord was 
conceive to what uses it may not yet be put for our conven- I " If cream could be so provided, and the practical difficul· hitched tight round one end of it, with about a foot of it left 
ience and benefit. So much has already been accomplished ties overcome, the American farmer would be benefited and dangling with the hook. One negro held thc rod and the 
through electrical agency that the public mind is prepared the English consumer would be grateful. " other the cord. The bait was held just touching the surface 
to credit even the most marvelons aohievements which may .. I ' .  • of the watcr. The fish swam up directly and took it. The 
be claimed for it. It is indeed a wonderful manifestation of A Better Butter-package Wanted. negro holding the bamboo struck sharply and drove the big 
a force without doubt co· extensive with the universe itself, A correspondent of the Cincinnati Commercial maintains hook right through the fish's upper jaw, and both men 
and one of the most useful and terrible agencies.-Journal that there is a fortune awaiting the man or woman who can caught hold of the line and pulled the fish straight out on to 
of the Telegraph. devise a neat, cheap, tasteful package whioh will enable the the rock. The negroes evidently felt quite certain of their 

.. 4 . ,  .. tidy housewife and the careful dairyman to place before the fish directly they saw it swimming backward and forward 
The Colors 01' Double Stars. public their gilt edged butter all redolent with new mown in front of thc rook. I was astonished that so large a fish 

To test the question whether the colors of dOUble stars de- hay, and suggestive of cool springs, shady groves, rich pas· could be caught in so absurd a manner. The negro holding 
pend in any way upon their rclative distance from the ob· tures. and peace and plenty among clover blossoms and fra· the pole was not six feet from the fish when it took the bait. 
server, M. Niestein,  of the Brussels Royal Observatory, has grant shrubs. A package is wanted that will protect the -H. N. Moseley. 
drawn up a table of colors of 20 binary groups. according to handiwork and pride of the dairymaid from the ruthless, -----_ .. _,0-. .... , ...... _------ . 
neady a century of observations by astronomers. The re- greasy touoh of the huckster and grocer's boy. The butter RECENT DECISIONS RELATING TO PATENTS, TRADE 

MARKS, ETC. sults of his inquiry, as given in the London Times, are briefly makers want to place their choicest butter in its freshness, By the U. S. Circuit Court.-Southern District 01' 
these : : sweetness, and fragrance in dainty pats and attractive form, New York. 

l .  In systems with well marked orbital motion, and es. ! on the table of their customers unsullied by the defiling 
pecially in those of short period, the two components have touch of any middleman . He may be and must be their car­
ordinarily the same yellow or white tints. I rier, but the wants of the business will never be met until a 

2 In systems, about which we have color observations suf· neat. cheap, and tasteful butter'package protects the butter 
ficient to enable us to connect the color with the position of in the transit from the milk house to the table of the con· 
the satellite in its orbit, the principal star is white or pale sumer. 
yellow, when the companion is at its periaster (i. e. , nearest i Particular stress is laid on the appearance of the package, 
the principal), whereas, in the other positions, it is yellow, I for the imagination of the buyer is first and mainly appealed 
gold-yellow, or orange. to through the eye. That organ captured, he tries by the 

3. The companion follows the principal star in its fiuctua· I nose, and that not offended, the butter must be tasted. If 

STOVE TRADE �fARK. -FILJJEY VB. CHILD. 

The plaintiff having acquiesced for a long time in the 
manufacture arid sale by defendant of cooking stoves con· 
taining certain improvements patented by plaintiff. and to 
which the name " Charter Oak " had been applied as a trade 
mark, and the patent having expired. defendant cannot be 
prevented from calling such stoves by the name of " Charter 
Oak, " so long as he does not represent them as being made 
by the plaintiff. or induce others to believe that they are 
made by the plaintiff. 
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Ititutifi t �tutri tlu. 1 39 
Milling, Prollllng, Cam Cutting, Revolving Head Screw 

Machines . Pratt & Whitney Co., Hartford, Conn. 

The Oharge flYl' Insertion under thiD head iB One Dollar Hydraulic Cylinders, W heels, and Pinions, Machlnery 
Castings ; all kind. : strong and durable : and easily 

a linefO'/' each insertion : about eight WlYI'ds to a line. worke d .  Tensile strength not less than 65,000 Ibs. to 
Advertisements must be received at JJ'Ublication office square In. Pittsburgh Steel Casting Co . ,  Pittsburgh, Pa . . 
as eaTly as Thursday mlYt'ning to appear!n newt issue. Wood·working Machinery, Waymouth Lathes. Spe-. . cialty, Wardwell Patent Saw Bench ; It has no eqna1. 

The best results are obtained by the Imp.  Eureka Tur· Improved Patent Planers , Elevators : Dowel Machines. 
bine W heel aud Barber's Pat.Pulverizing Mills. Send for Rollstone Machine (1ompany, Fitchburg, Mass. 
descriptive pamphlets to Barber & Son, Allentown. Po.. Tight and Slack Barrel machinery a specialty. John 

Fuller & Stillman. Chemical Engineers and Assayers, Greenwood & Co. ,  Rochester, N . Y. See ilIus'd adv. p. 30. 
m Broadway. New York , The new .. Otto " Silent Gas Engine is shnple in con· 

Catechism of the LocomotIve, 625 pages, 250 engrav· struction, easy of management. and the cheapest motor 
ings . The most accurate, complete, and easllv under. known for Intermittent work. Schleicher. Schumm & 
stood book on the Locomotive. PrIce $2.50. Send for Co .• Philadelphia. Pa. 
a catalogue of railroad books. The .Railroad Gazette, '13 Machines for cutting and threading wrought iron pipe 
Broadway. New York. a speCialty. D. Saunders' Sons, Yonkers, N. Y. 

A party is wanted to manufacture, on royalty, a Com. Steam Engines, Automatic and Slide Valve ; also Boil. 
blnatlon Pick. patented here and in Europe. Address ers. Woodbury, Booth & Pryor. Rochester. N. Y. See r. o Box 3374. New York city. illustrated advertisement, page 29. 

Munger's Constant Seated Valve.-Having tested Wanted.-Responsible party to build and introduce these valves In our own works and elsewhere. for more Thomas' Patent Steam Wheel. Monopoly to right party. than a year. under long continued high pressure and Write for descrlptiov and particulars, to J. C. Th.omas. other trying conditions. we can recommend It as being Carlinville, lll. 
the only valve which. under all circumstances, is tight "'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! and durable. We are prepared to negotiate tor the man. = 

nfacture of these valves on royalty. or for the sale Ol"a 
part or the whole of the patent. Address Munger & Son, 
East River Conn. 

The genuine Asbestos Ro01lng forms the lightest and 
most economlcaI roof In use . It can be easily applied 
by any one . H. W Johns M'f'g Co .• 87 Maiden Lane, 
New York. sole manufacturers 

Pat. Steam Hoisting Mach'y. See illus. adv.,  p. 125. 
Golden Healing Ointment. See adv.,  page 141 . 

:NEW BOOKS AND PUBLICATIONS. 

DIGEST OF SEEDING MACHINES AND IMPLE­
MENTS PATENTED IN THE UNITED STATES 
FROM THE YEAR 1800 to January, 1879. 
Compiled and published by James T. 
Allen, United States Patent Office, Wash· 
ington, D. C. Quarto, pp. 1,326. Price 
$25. 

By permission of the Commissioner of Patents, Mr. 
The Baker Blower runs the largest sand blast in the Allen has made, with great care and labor, a thorough 

world. Wilbraham Bros .• 2S18 Frankford Ave .• Phlla • • Pa . digest of all the American patents on seeding machines 
Elliott's Lace Cutter. 25 cts. 80 Market St.,  Chicago, Ill. and implements granted to the beginning of the current 
American Watches.-A reduced price list of over 100 year. It embraces nearly 4,000 patents, the drawings 

styles of solid Gold and Sliver Watch es just I.sued by a · copied by photo-lithography, the claims given in full, 
reliable jeweler. which will be mailed free to any address and also brief descriptions of the inventions in such 
by N H. White. Newark. N. J. cases as seem likely to be of service. To facilitate ex· 

Linen Hose.-All sizes, with or without couplers, in aminations the patents have been arranged chronologi. 
any qnantlty. Greene. Tweed & Co . ,  18 Park Pl. .  N. Y. caUy under the official classification of thirty·four subdi· 

The American Standard GlIuge and Tool Works of visions, and the whole work is so indexed that the draw· 
Philadelphia has consolidated with. the Betts Machine ing or claim Qf any patent may be found by name, 
Company . of Wilmington. Del 2tandard gauges as well nnmber, or date. The advantage of such a work to in· 
as heavy machine tools now In stock. veil tors. manufacturers, patent attorneys, and libraries 

Magnets, Insulated Wire, etc. Catalogne free. Good. goes without telling. 
now & Wtghtman. 176 Washington St., Boston, Mass. I ;::::=::::;::;::=======:::;::;======::::;-

Inexhaustible Beds of Kaolin or Clay.-Wanted ex­
perienced pottery men to take an Interest in the white. 
pmk, and yellow kaolin beds . Digging and shipping on 
cars will cost 50 cents per ton. M. J. Dobschutz. Belle· 
vill e . III .• Agent . 

For.aith & Co., Manchester, N. H . ,  & 213 Center St.,  N. HINTS TO CORRESPONDENTS. 
¥.  Bolt FOrfpng Machines. Power Hammers. Comb'd No attention will be paid to communications nnless 
Haud Fire Eng. & Hose Carriages. New & 2d hand Machin. I accompanied with the full name and address of the 
ery Send stamp for illus. cat. State just what you want. I writer. 

Th EI Ir' L' ht In 'ta Pr . al A r ti B I Names and addresses of correspondents will not be e ec lC Ig l actic pp Ica �n. y : given to inqnirers. . P .  Higgs. Numerous Illustrations. $3.50. Mail free . We renew our request that correspondentsJ m referring 
E. & F N. Spon. 446 Broome St . •  N. Y .  t o  former answers o r  articles. will b e  kina enough to 

name the date of the paper and the page, or the number 
of the question. Wright·s Patent Steam Engine, with automatic cut· 

olf. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N .  Y . 

For Solid Wrought b'on Beams, etc. , see advertise­
ment. Address Union lIon MlJls. Pittsburgh. Pa., for 
lithograph. etc. 

H. Prentiss & Co. , 14 Dey St., New York, Manufs. 
Taps. Dies. Screw Plates. Reamers. etc. Send for list . 

The Horton Lathe Chucks ; prices reduced 30 per cent. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special informatiou which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, accordin� to the subject, 
as we cannot be expected to spend time and lahor to 
obtain such i nformation without remuneration. 

Any numbers of the ScmNTIFIC AMERICAN SUPPLE· 
MENT referred to in these columns may be had at this 
omce. Price 10 cents each. 

Address The E . Horton & Son (jo"Wlndsor Locks. Conn. 
Presses, Dies, and Tools for working Sheet Metal, etc. (1) R. F. B. asks : 1. What is .the r.elative 

Fruit & other can tools. BUss & Williams. B'klyn. N. y. electro·motive force of the gravity battery as compared 
Linen Hose.-Sizes : 1).2 in. ,  20c. ; 2 in. , 25c ; 2).2 in. ,  with the Smee aud Bunsen batteries? A. The electro-

29c. per foot. subject to large discount . For price lista motive force of the gravity battery is 1'079 volt ; Smee's, 
of al1 sizes . also rubber lined linen hose, address Eure1<a I when not in action, 1'090 volt;  when in action, 0'482 
Fire Hose Company. No . 13 Barclay St .• New York. I volt; Bnnsen's chromic acid, 2'028 volts. 2. Cau it be 

Workshop Receipts for Manufacturers and Mechanics.  nsed successfully and economically in electro-plating? 
llIustrated . $2 . 00  E.  & F. N. Spon, 446 Broome St . .  N. y. 1 A. Yes. 3. How many cells are necessary, and how 

Nickel Plating.-A white deposit guaranteed by using , m uch zinc surface ? A. Use a zinc surface equivalent 
our material. Condit,Hanson & Van Wlnkle ,Newark.N.J. to the surface to be plated. 4. How often should the 

Hydraulic Presses and Jacks new and second hand zincs be amalgamated in a gravity battery constantly in 
Lath!'s and Machinery for POIIS�ng and Bulling Metals: use ? A. The zincs in a gravity battery are never amal· 
E. Lyon & Co . ,  470 Grand St . •  N. Y. gamated. 5. At what temperature (Fah.)  should rubber 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. hand stamps be vulcanized, !tnd how long continued in 
the heat ? A. The temperature will vary with the per-

Eclipse Portable Engine. See illustrated adv. , p. 126. centage of snlphur incorporated with the rnbber. As 
the rubber is usually prepared it will require at least 2 

Bradley's cushioned helve hammers. See illus. ad. p. 142. hours at a temperature of from 2500 to 2750 Fah. (85 to 
Band Saws a specialty. F. H.  Clement, Rochester, N.Y. 100 lb. pressure). See pp. 48 and 105, Vol. 39, SCI' 

EN'�IFIO AMERICAN • .  

Eagle Anvils, 9 cents per pound. Fully warranted. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
(2) J. C. W. writes : In answer to query Split Pulleys at low prices, and of same strength and No . 12, 1'n the SCIENTIFIO A"�RIC . "  for May 31 . 1879, appellrance as ''''hole Pnl1eys . Yocom & Son's Shafting � �, 

Works, Drinker St., Philadelphia. Pa. yon suggest that F. R. D. may use weak solution of am· 
monia for removing logwood stains from the hands. I Noise'Quieting Nozzles for Locomotives and Steam· wonld respectfully offer the following as more effectual boats . 50 dilferent varleflies. adapted to every class of 

engine . T. Shaw, 915 Ridge Avenue. Philadelphia, Pa . and speedy, and will also answer the purpose of remov· 
. ing nearly all organic colors, not only from the skin, but Stave, Barrel. Keg, and Hogshead Machinery a spe· from most fabrics: Prepare a concentrated solution of clalty. by E. & B. Holmes, BuJI'alo. N. Y. sulphite or hYPOSlllphite of soda. by dissol ving either of 

Solid Emery Vulcanite Wheels-The Solid Original these salts in water to saturation. I think the sulphite Emery Wheel - other kinds imitations and inferior. preferable, as the hyposulphit e  deposits sulphur in the Oaution.-our name is stamped In full on aU our best 
Standard Belting. Packing. and Hose. Buy that only. course of the process. which is not always to be desired. 
'rhe best is the cheapest. New York Belting and Pack. This solution may be kel't ready for use. Label it No. 
ing Company, 37 and 38 Park Row. N. Y. . 1  Prepare a solution of permanganate of potassium in 

. water. nsing one·part of the salt to about one hundred Ornamental Penman's Pocketbook of Alphabets. 32 
plates. 20c. Mail free . E .  & F. N. Spon, 446Broome St., parts of water. It does not keep perfectly well ; but as 
N. Y. long as it is of a deep purple color it is good. Label it 

No. 2.  Next procure a bottle of ordinary or commer· New 8).2 foot BGring and Tnrning Mill for sale cheap . cia1 muriatic acid, which label No. 3. In using this acid A 1Irst class tool. HiUes & Jones. Wilmington. Del. it may generally be diluted with from one to ten 
Sawyer's Own Book, DIustrllted. Over 100 pages of volumes of water, or If the stain is obstinate it may be valuable Information .  How to straighten saws. etc . used without dilntion, and beyond · the smarting sensa. Sent free by mail to any part of the world . Send your tion it produces on the hands no harm will reanlt unless· fnll address to Emerson, Smith & Co .• Beaver FaUs. Pa. it is used excessively and not washed off soon. If tHe Best Turkey Emery In bbls., k egs, and cases.  Special smarting is too severe it should be washed off at once, rates for large quantities . Greene, Tweed & Co . •  N . Y. and a solution Or small quantity of dry bicarbonate of 
Shafting, PuHeys, and Hangers. Nadig & Bro. ,  Allen· sodium (cooking soda) applied to neutralize the acid, 

town. Pa. thus converting it into a solution of  common salt. Hav· 
$250 Horizontal Engine, 20 horse power. See illus- ing these solntions-namely, No. 1,  sulphite of sodium; 

trated advertisement. page 61 .  No. 2, pennanganate o f  potassium ; No. 3, muriatic (hy. 
For Sale.-Very low for cash, Engine Lathe, in good drochloric) acid-they may be used alternately, without 

order, made by New Haven Mfg. Co . 30 inches swing; much regard to order, except that, as a general rule; No. 
w1ll turn 12 feet. Apply to Noble & HaU, Erle, Pa. 3 must be used last, and the process 1lnished with water 

applied until the acid is washed away. Nos. 1 and 3 I chiefly of silica, silicate of alumina, and lime:carbonate, 
are in most cases sufficient; but should No. 2 be required with a small quantity of carbonaceous matters. Much 
it shonld be f�llowed by both Nos. 1 aud S, always finlsh· of this would be removed by the use of a feed water 
ing with water. Silk and woolen goods will not stand heater . 2. Is there any work whIch treats fully on tbe 
long treatment with these chemicals. Cotton and linen use of the steam engine indicator, and what is it called? 
seem to be unhurt unless the acid is used strong and A. " The Indicator Diagram," by N. P. Burgh. 
snffered to remain i� the fa�ri? until it is dry. I have (13) D. S. S. asks : Could you give the never known the skm to.be mJured be�ond th� tempo- name of anything that will remove the stain in a Brus­ra.ry stinging above mentioned. Ink stams and Iron rust sels carpet made by a purple aniline inkP A. Have yon will auccumb to t�ese agents if properly managed . As tried alcohol and hot water? It will be difficult to re-a matter of cautIOn they should not be used on snch . . . . 
colored goods as are wished to retain their colors. move the stam completely Without mJ uring the pattern. 
'l'he bleaching agent is What is ordinarily known as Bul. (14) M. L. asks (1) for a receipt for making 
phurous acid, and will be recognized by the familiar best printer's composition rollers. A. Soak l Ib.  of 1\ne 
odor of burning sulphur or matches with sulphur tips. glue in enough cold soft water for 8 hours. Then heat 
This odor escapes from the hands rapidly, and in this re- it in a water bath until it is well dissolved, and stir in 
spect the process is far preferable to any in which l Ib .  of hot concentrated glycerine. Molasses is some· 
chlorine with its disagreeable and more persistent odor times substituted in part for the glycerine, and resin 
is employed. [We have found the use of such reagents soap and small quantities of oil and earthy matters are 
seldom necessary; good soap and plenty of water, aided occasionally introduced. The · heating mnst be con· 
by a little pumice stone, will remove most stains from tinlled until the greater part of the water has been ex· 
the hands. When these fail the suhstances recom. pelled, when the composition is ready for casting in 
mended will often prove serviceable; but a small quan· copper moulds, oiled and warmed, 2. What will reo 
tity of common bleaching powder, �ollowed by water move copying ink stains from the handsP A. Use am· 
and a little antichlore (sodium hyposulphite), to destroy monia water, muriatic acid, and plenty of water alter· 
any odor occasioned by the former, will generally prove nately, assisted by pumice stone If necessary. 
more effeCt.ual. For obstinate iron or ink stains, dilute (15) R E. G. asks:  What is the relative hydrochlonc acid should, of course, be used iustead.] strength of steel, iron. brass,.and copper wire ? A. The 

(3) A, B. T. asks (1) why salt is used in following table gives the result of recent expcriments 
freezing ice cream. A, The freezing point of salt made by Mr. David Kirkaldy, of London, to ascertain 
water is somewhat lower than that of pure water; hence the tensile strength and resistance to torsion of wire 
salt causes the rapid liquefaction of ice. A given quan. made of various materials: 
tity of ice in melting absorbs a certain amount of heat, Pulling stress per sq. inch. 
and if the Iiquefl/.ction is accelerated by salt this amonnt Specimens of wire Hartl. Annealed. 
of heat is absorbed in a space of time proportionately tested. Pounds. Pounds. 
less. 2. What is the process of bronzing any article, Copper . . . . . . . . . . . . . . . . . . . . . . . . .  63.1.22 37,002 

Brass . . . . . . . . . . . . . . . . . . . . . . . . . 81, 156 51,550 
sllch liB a gun barrel? A. Mix powdered chloride of Charcoal iron . . . . . . . . . . . . . . . . . . 65,834

· 
46,16{) 

antimony to a thln cream with olive oil (by trituration), Coke iron . . . .  ' "  . . • . . . • • . • •  . . . .  64,321 61,29!1 

and add a few drops .of nitric acid. Spread this nni. Steel . . . . . .  . . . . .  . .  . . . . . .  ; . . . . .  120,976 74,637 
Phosphor bronze, No. 1 . . . . . . . .  159,515 58,853 

formly over the warmed iron, and let it remain until the . . No. ·2 . . . . . . . .  151,119 64,560 
proper color i s  developed. The brushing lind marking No. 3 . . . . . . . .  139,141 54.111 

! d 'th th h b h d b  . h P l ' h Nn. 4 . . . . . . . . .  120,900 58,381 s one WI e scratc rus an urms er. 0 IS Ultimate exten· No. of twists In 
with a piece of smooth, hard wood (polishing wood), SpeCimens of sion in per ct. 5 inches. 
lacqner with thin alcoholic shellac, and polish again. wire tested. Annealed. Hard. Annealed. 

Copper . . . . . . . . . . . .  . .  34·1 86'S 96 
(4) D. D. asks : 1 . Will a 12 foot double Brass . . . . . . . . . . . . . . . . . .  36'5 14'1 57 

deck boiler steam better than a 14 foot one ? A. We Charcoal iron . . . . . . . . . . . .  28 48 87 
Coke iron . . .  . . . . . . . . . .  17 26 44 

cannot answer this query without seeing the plan s of Steel . . . . . . . . . . . . . . .  10 '9 * 79 
the boiler. 2. What size of smoke stack do I require Phosphor bronze No. 1 . . 46'6 13'S 66 

.. No. 2 • •  42'1' 15'8 6{) for a double deck boiler containing 84 4-inch tubesP No. 3 .  44'9 17'3 58 
A. 36 inches diameter, if your tubes are properly propor· No. 4 . .  42'4 13 124 
tioned to the grate. * Of the 8 piecE'S of steel testea. 3 stood from 40 to 45 

(5) E. J. D. asks for recIpe for making tar twists, aud 5 stood from 1).2 to 4 twists . 
varuish. I have tried to mix the bel'lzine ond tar both (16) J. E. L. asks for formula for number 
hot and cold, but have alwaJs failed on account of tile of strokes of (1) steam, (2) compressed air, engine when 
tar thickening up and curdling. A. The curdling is due the diameter of cylinder, length of stroke. absol ute steam 
chie1ly to the presence of moisture. Heat it in an iron pressure-with valves wid e open-are given, the stroke 
pot to boiling for ·7 or 8 hours, add say 10 per cent of 

I 
to be horizontal and the friction supposed to he zero. 

hoiled oil, and, wheu nearly cold, reduce with the sol· A. There is no formula for length of stroke. of any 
vent. value, although some are given in published works. By 

(6) G L writes ' I have a shed with quite a good engineer the length of stroke is determined by 
a flat roof, S�ingled a tew years ago with poor sbingles, the character of the work to which it is to be applied. 
and. of course. leaks. What is the cheape�t and best (17) G. P. P. asks : 1. 'What kind of steel 
composition to put on it to stop the leaks and make the is best for a permanent magnett A. A low grade of 
shingles more durable? A. Such roofs are sometimes cast steel seems to answer best for this purpose. 2. 
coated with melted asphaltnm, and, while this is soft, I In what proportion by weight is the powdered carbon 
sprinkled thickly with clean gravel. A roof with a pitch and peroxide of manganese used in the porous vase of 
of less than 300 ·should not be shingled. a Leclanche battery? A. About equal parts. 3. I have 

(7) J. W. T. asks : What liquid is used in the impre"sio� that if a current of electricity be p�ssed 
• h' to · k th t f ? A Eth ul through chemICally prepared paper, the paper Will be Ice mac mes .ma e e wa er reeze • er. s 

• turned blue;  am I right? A. Yes. 4. How is the paper �hnrous anhydn�e, petrolenm ether or chymogene, and prepared and what and in what proportions are the liquefied ammoma are commonly employed. See " Ice . " , 
and Ice Making Machines," SomNTIFIc AMERIOAN SUP- chemICals used P A . See p. 124 (24), current volume 
P,LElIlENTS, Nos. 85 and 91, olso ScmNTIFIO AMERICAN, ?f SCIENTIFIC �lIlE�CAN. 5. Is there an! way of charg. 

> 159 and 387 Vol. 38 and 95 335 and 168 Vol. 37. mg a L�yden �ar dlr.ectly from a galvamc battery ? A .  pp. " , , No; an mduction coli must be used. 
(8) W. M. H. asks : Is a pound of baker's {18) G. D. writes : My friend says his mi· 

bread as nourishing as a ponnd of home made ? What croscope magni1les 300 times. I say mine magnitles 300 
is the best test to discover whether com starch intended diameters. Assuming that these claims are correct, 
for food has been adulterated ? A. Usually the d ifference which is the more powerful instrument? A. If J our 
in this respect is not great; in many cascs the former is microscope magni1les 300 diameters, it is equivalent to 
to be preferred. The corn starch fonnd in our markets is 90,000 times. Superlicial magnification equals the square 
usually quite free from adulteration. No single test of linear magnitlcation. 
would suffice to detect the foreigll substance which may 
be present. You would require the assistance of all (19) W. S. P. asks : 1 . What c�n I use on 
analyst. a marble imposing stone to harden it. so that it will not 

be so eaRily scratched? A. We know of no practical (9) J. R. L. asks : 1. Has granite ware metho.d of accomplishing this. 2. Is sulphur water in­
proved safe for cooking utensils ? A. Yes, when pro· jurious to steam boilers? A. Yes. 
perly made. 2. Is it likely to be superseded by the • • • 

new mode of treating iron vessels with superheated {20) J. K. T. WrItes : Please gIve botamcal 
steam noticed lately by you whereby the liability to name of plant and commerCial name Of . substance sold 
rust is' obviated? A .  probabl� not. 3. Is annealed glass j as . . Persmn insect powder"-I mean the powder used 
ware in the market? If not, why notP  Have seen nails for destroying i�sects. etc. �. So·called .. Persian in· 
driven with a hardened glass chimney ; but beyond this Rect powder consists of the dried and powdered 1Iowers 
know of no ware of hardened glass on sale ? A. Yes, of certain species of Pyrethrum-Pyrethrum carneum, 

but the manufacture is chie1ly confined to lamp chimneys P. roseum. and P cinerarilll folium. The last named 
and similar articles. is usually distinguished from the others commercially 

as Dalmatian powder, and is much more energetiC than 
(10') S. V. H. asks : 1. What is the resist- the others. 

ance of a liue, 1M miles long. of No. 16 galvanized iron (21) M. A. M. writes : I wish to know 
wire? A. 104 ohms. 2. What and bow · much wire where I am wrong in making the Japan ink after receipt 
should I pnt in each spool of an electro·magnet to pro· 
duce this same resistance? A •. Abollt 500 feet of No . in the SUPPLEMENT, No. 157t I have followed the receipt, 

but after using it awhile it will corrode the pen and will 
34. 3 .  WOllld not a IlUlgnet of stiil higher resistauce no. 1Iow freely. A. Use more borax or add a small 
work still better on this line with a given battery P A. quantity of soda. 2. What Is soluble Prussian blue? 
No, the resislance In your iustrument and in the line A. Solu ble Prllssian blue is a commercial article and is 
should be equal. 4. At the end of a line I run llsed for laundry blne. 
a wire underground to a well 30feet from house, in which 
well I hang a plate of galvanized iron. Shonld the un. (22) R. B. asks : How long will a box made 
dergrouud wire be insulated? A. No. 5. A friend and 01 galvanized iron, No. 18 gauge, ruled with calcined 
my�elf made a thermostat of brass and type metal. On plaster of Paris 1D liquid state, remain free from rust 
heating, the type metal expands the most appar· holes. or show signs of weakness-it of course being 
ently, as it forces the bar to beud towards the brass. understood the box will have a tight cover on. and the 
And yet if I understand aright, brass expands much plaster of Paris have the usual amount of sulphuric acid 
mare than type metal in a given variation of tempera· and lime In it ? A. Soft water and ordinary plaster will 
ture. A. The expansion of type metal by heat is greater have, v.ery little action on the metal. It sealed it would 
than that of brass. last ilide1lnitely. 

(11 ) J. H. W. M. asks for a first class reo (23) H. T. S. aRks : Do you know of any 

ceipt for a freezing mixture, something similar to sllit solution, acid, or composition, that will remove leading 
and ice. but that will last longer. A. For practical pur. from a gun barrel without injuring the barrel? How 
poses the mixture of salt and ice is the cheapest and can I remove rust from the inside of a gnn barrel? A .  
best. See p. 107 (17), Vol. 38, SOIENTIFIC AlIlERICAN. The lead cannot be removed by chemica� means. �un 

makers usually supply a tool for mechamcally cleamng 
(12) T. E. C. writes : 1. I send sample of I the bore. The mst may be removed by means of 

residue found io my boilers which 1Ioats upon the water. emery 1Iour and oil · applied on a cloth wound on this 
I should like to ascertain what it Is, A. It consista tool. 
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Condenser. steam engine, W. L. Ch�rch . . . . . . . . . . 217,845 Ventllator, .r. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.712 II.-MECHANICS AND ENGINEERING. Corset, J . D. Banfield . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  217,721 Wagon brake, O. A. Kenyon (r) . . . . . . . . . . . . . . . . . . . . . 8.817 Cotton press, G. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,776 Wagon jack, M. D. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  217,669 Vounting register, E. Stalmann . . . . . . . . . . . . . . . . . . . . .  217,827 Wagon, road, C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . . . .  217.708 Crib. folding, D. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 17.716 Wagon, side bar, W. & C. R. Fenstermacher . . . . . .  217.734 Cultivator, G. 1I100re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,811 Wardrobe. L. S. Dewing. . . . . . . . . . . . . . . . . . .  . .  . .  217,682 Cutlery scourer, H. P. T. D. de St. Leger . . . . . . . . . . 217.714 Wash boiler, Z. McKinley . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,810 Dental vulcanizer, J. S. Campbell . . . . . . . . . . . . . . . . . .  217,728 Washing roachine, D. Kunkel, Sr. . . . . . . . . . . . .  . .  217,737 Door check. A. Witte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.762 Washing machine, T. E. Matthews . . . . . . . . . . . . . . . . .  217.700 Ear mulf, H. E. Bonham . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.768 Washing machine, N. A. Stromquist . . . . . . . . . . . . . . .  217.715 Eave trough, F. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,848 Water cooler, F. R. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,738 Electric lighting apparatus, A .  W. Hall . . . . . . . . . . .  217,792 Water lifter, A. CoIlie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.775 Electric machine, dynamo. C. F. Brush . . . . . . . . . . . .  217,6i7 Windmill, P. Bergman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217.724 Electro-magnetiC motor. J. Doyle . . . . . . . . . . . . . . . . . .  217.731 Window ventilator, bulk, M. Eckstein . . . . . . . . . . . . .  217,732 Electro-magnetic motor, J . C. Ludwig . . . . . . . . .  217,807 Wire colling machine. W. F. Moody . . . . . . . . . . . . . . . .  217,704 Elevator. H. Snowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.� Yarn. machine for winding, J. T. & A. Boyd . . . . . .  217,769 Envelope. L. B. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,7()j' 
�;yeglasses. G. C. Daboll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.778 
Eyeglasses, nose clamp for, N. Watry. , . . . . . . . . . . .  , 21 7,835 
F'anning mill, fJ.\ 'Villson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,160 
Farm gate, W. R. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,801 
If'eathers, method and machine for shaving or 

splitting and withing the shafts of, G. M. Rich-
mond (r) . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . .  8,821 

Fence wire, machine for barbing. G. C . Baker . . . .  n7,673 
Fertilizers. apparatus for treating animal matters 

for. J. McJ,aren . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  217,701 
Fifth wheel, vehicle, J . !lpreyer, Sr . . . . . . . . . . . . . . . . .  217.826 
�"irearm sight. W. H .  Broden . . . • . . . . . . . . . . . . . . . . . . .  217,770 
Firearm sight, O .  D. Warfield . . . . . . . . . . . . . . . . . . . . . .  217.717 
Fluting machine. G. Adreance . . . . . . . . . . . . . . . . . . . . . .  217.670 
�'orge, emery wheel, and drill. P. B. Hillyer . . . . . . .  217,795 
Gas, apparatus for enriching illuminating, J. & J. 

Kidd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21�.800 
Gas regulator. Eichler & Hartig . . . . . . . . . . . . . . . . . . . .  217,784 
Gas retort. T. F. Rowland (r) . . . . . . . .  �. . . . . . . . . . . . . .  8,815 
Gate, G. W. Addis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.720 
Gate. J. Clore . . . . . . . . .  . . . .  . . . .  . .  . .  . . . . . . . . . . . . . .  217.774 
Glass, engraving and dreSSing, R. A. Sawyer . . . . . .  217,709 
Glass pipe maker, J. B. Ford . . . . . . . . . . . . . . . . . . . . . . . .  217.789 
Globe, terrestrial, H. Allen . . . . . . . . . . . . . . . . . . .  " . . . . .  217,671 
Glove, T. Munthe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.814 
Glove, husking, H. W. Price, . . . . . . . . . . . . . . . . . . . . . . . 217,818 
Grain binders, knut tier tor, G, B.  Morton . . . . . . . . .  217,8 12 
Grain drill. B .  Regan (r) . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  8,819 
Gun wid, Budd & Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.727 
Gun wiper, J. P .  Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,752 
Hat sizing or fulling machine, R. Eickemeyer . . . . .  217,783 
Hat sweat leather. G. B .  Dimond . . . . . . . . . . . . . . . . . .  217,683 
Hatchway door operating device, G. K. Bancroft . 217.842 
Hides, machine for treating raw, A. C. Krueger . . .  217,803 
Hinge and roller, gate. J .  B .  Bolinger . . . . . . . . . . . . . .  217.674 
Hog cholera compound, C. Brown . . .  . . . . . .  . . . . . . . . 217,772 
Horseshoe toe weight, A. �'ischer . . . . . . . . . . . . . . . . . .  217.686 
Hot air furnace, W. :b"'. Beecher . . . . . . . . . . . .  , . . . . . . .  217',723 
Hot air furnace. T. F. Hemmich . . . . . . . . . . . . . . . . . . . .  217,794 
Inhaler, H . R. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,691 
King bolt. clip. G. E. Kerlicks . . . . . . . . . . . . . . . . . . . . . . .  217,799 
Kitchen cabinet. J. R. Kivett . .  . . . . . . . . . . . . . . . . . . . .  217,694 
Lamp, electric. J. C. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  217,744 
Lamp extinguisher. C .  B. Pedlar . . . . . . . . . . . . . . . . . .  217.816 
Lamp. miner's, J. H. Gable . . . . . . . . . . . . . . . . . . . . . . . . . .  217.791 
Lap table, work box, and work stand, M. Byrkit . .  217.679 
Latch, E. A. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,693 
Letter box, II .  R. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  217.820 
Liniment. J. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217,808 
Mash, machine for mashing and mixing brewer's, 

C .  Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  217,830 
Matches. shipping package for. O. C. Barber . . . . . .  217.765 
Meats, preserving, J. M. Dillon . . . . . . . . . . . . . . . . . . . . .  217,779 
Middlings purifier, J. Fitz . . . . . . . . . . . . . . . . . . . . . . . . . . . 217,788 

TRADE MARKS. 
Blind awning fixtures. C .  P .  Dearborn . . . . . . . . . . . . . . .  7,524 
Carriage springs. The A. A. Dart Company . . . . . . . . . .  7,543 
Chewing and smoking tobacco and Cigarettes. Mayo 

& Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.537 
Chewing and smoking tobacco and Cigars, J. M .  

Bobbitt . . . . .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  7,538 
Cigars, Oliver & Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.544 
Cigars, Cigarettes, and smoking tobacco, M. Jacoby 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,526 
Cigars, Cigarettes, chewing, smoking, granulated, 

and plug tobacc·o. and snulf, G.W.Van Slyke & Co 7.535 
Cigarettes and chewing and smoking tobacco, P .  L .  

Chambers . . . . . . . .  . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  7,545 
Dietetic cocoa, H. Maillard . . . . . . . . . . . . . . . . . . . . . . . . . .  7,528 
Dry hop yeast, W. H .  Coucher et al . . . . . . . . . . . . . . . . . .  7,523 
Fine cut chewing, smoking. and plug tobacco, C. B. 

Hull . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  7,525 
Fire brick, Newton & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,529 
Galvanic batteries, H .  L. Roosevelt . . . . . . . . . . . . . . . . .  7,531 
Grain separators. cleaners, and baggers, The Geiser 

Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . ... . 7,546 
Ground and crushed pop corn, Maynard & Wichel-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,527 
Lager beer, F.  Hollender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,539 
Medicines to be inhaled for the cure of catarrh, etc., 

P. IV .  Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,533 
Mop holders. H. II. MaRon . . . . . . . . .  . . . . . . . . . . . . . . . .  7.540 
Phosphatic preparation, G. L. Austin & Co . . . . . . . . . . . 7,542 
Pills. J. V. Stehl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,532 
Plows, A. Speer & Sons . . .  . .  . . . . . . . . . . . .  . .  . .  . . . . .  . .  7.541 
Sheet.ings, shirtings, cambrics, prints, and cloths, 

W. H. Oakley . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,536 
Soap, J. B. Frillay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,521 
Spices, H. F. A. Pinckney & Co . . . . . . . . . . . . . . . . . . . . . . .  7.530 
Stove polish, J .  L. Prescoit . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,584 
Toilet and other brushes, F. J,oonen & Son . • • . . . . . .  7,522 

DESIGNS. 
Carpet, G. W. Piggott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,804 
Carpet pattern, A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,800 
Door handle and plate, G. S. Barkentin . . . . . . . . . . . . .  11,299 
FUneral ornaments, C. H. IJearned . . . . . . . . . • • . . . . . .  11,303 
Game counters, T .  Miner . . . . . . . . . . . . . . . . . . . . . . . . . .  11,302 
011 cloth, C .  T . & V. E. Meyer . . . . . . . . . . . . . . . . . . .  11,801 

EnglIsh Patents Issued to Anlericans. 

From July 25 to July 29. Inclusive. 
Dental chair, J .  C. White, Philadelphia. Pa. 
Dummy figure, J. A.  Glllotte, New York city. 
Firearrn, A. Swingle, San FranCiSCO, Cal. 

To Propel Boats. 
S orength of Boiler. 
Future of Amerkan Engineering. 
Power of an Engine. 
Governors. 
Strenlith of Ropes. 
M achme Threads on Taps. 
Dynamo electric Machine. 
Repair of the Easton Bridge. 
[<an Francisco's Big Ferry Boat. 
New Great Gun. 
Small Steamer. 
Small Stern Wheel Steamer. 
Amateur Mechanics-Metal Spinning. 20 engravings. I Great Alpine Tunnel. 
Suspension Bridge. . ' 
Cfinal Mowing Machine Wanted. 
Freaks of Feed 1'ump. 
Holes in Hard Steel. 
Horse Power Rent. 
Consnmption of Smoke. 
Small Steamboat. 
Steam Catamaran. 
Small Side-wheel Steamer. 
Fortifying the Treasury. 
Ring Spinning. �::��f l�f��.

8ions. 
Discharge for Fountain. 1 engraving. 
1 ,500 Horse Power Hoister. 
Railway Bridge for Niagara River. 
Europcan Railway Speeds. 
A Runaway Railway Wheel. 
Steam Launch. 
The Cycloscope. 1 engraving. 
The Thunderer's Gun. 1 engraving. 
Relative Economy in Steam and Gas Engines. 
Fireproof Partitions. 
Strength of Wires. 
Nuts. 

m. MINING AND METALLURGY. 
Fnsible Metals. 
Natural Soap Mine. 
Casting Bronze in Wax. 
Anthracite Coal. Effect of Exposnre. 
To Amalgamate Copper. 
Imitation Gold and Silver. 
To Extract Gold. 
Explosion of Dynamite. 

IV.-CHEMISTRY AND PHYSICS. 
A stronomical Notes. 
Electric Blowpipe. 
Where to Study Chemistry in Germany. 
Lime Water . . 
I.ifetime of a Locomotive. 
Reflecting Magic Lantern in Court. 
Progress in Spectroscopy. 
The Sun as a Source of Power. 3 eugravmgs. 
'I elegraph Ignition. 
Hard VB. Soft Water. 
Probable Opportunities for New Discoveries in 

Acoustics. 
Proportion of Air Chamber. 
Assays. 
Cheap Battery. 
Diee Magnetism. 
Induction Coil. 
Induction Coil for Telephones. 
Lightning Arrester. 1 engraving. 
Longitude of the United States. 
New Optical Delu,ion. 3 eugravings. 
Spring Phonograph. 
Miss Hedley' s Photographs-Spirit Photographs. 
Changes in Photography. 
Plumb and Perpendicular. 
Inductive Action of Lightning. 
Locating Lightning :Uods. 
Petroleum. 
Photographic Patterns. Carbon Photo-Printing. 

Progress in Fish Culture. 
Natural History Noles. 
Oaks ond Pines. 
�'he Phylloxera in France. 
Great '{'ornadoes 
Toruelise.  1 engraving. 
An A!!ed Turtle. 
A Finback Whale in New York Harbor. 
Fossil Foolprints in Anthracite. 
Intellect in Brutes. 
A Deaf-Mute Cow. 
Smithsonian Institute uriosities. 
Luray C ave Geologi cal Specimens. 
Use of the Hop Plant. 
IshmNi! Pasha. 
A Meteorite in Iowa. 
The Nariea. 1 engraving. 
Parrot Speech. 
Ocean Currents at S r . Paul's Rocks. 
Traveling Bocks. 
Baby i:iea Lion. 
Thomas VB. Dale. 
White Africans. 
Freezin g  Fish for Winler Use. 
Pearl Fisheries of Ohio. 

�u�0r;�n�0
071����io':,'�� Courage. 

Chemistry and Physiology of Aquaria. 
'rhe Insect Enemies of Books. 
The Coal Crop. 

VI.-MEDICINE AND HYGIENE. 
Intravenous Injection of A mmonia. 
Alleged Cure for Rattlesnake Bite. 
'I'he Ammonia Bath. 
Fish Food. 
Hygienic Effects of Air. 
Jelly and Jam. 
A Sanitary Captain Eads Wanted. 
House Drainage. 
Havana the 1'est ·Breeding Place. 
�'o Attain Long Life . 
Stille ou Yellow Fever. 
Arsenic in Waler Colors. 
Relief of  Color Blindnes,. 
A Fall of 260 Feet. 
Relative Value of Home·made and Bakers' Bread. 
Jo allacy of Refrigerating "'hips for tile Destructiou of 

Yellow Fever G,'rms. 
VII. -�CIENTIFIC MEETINGS, EXHIBITIONS, ETC. 

Cincinnati Indus trial Exhibition. 
U. S .  Fish Commission. 
The New Bureau of National Survey. 
American Insti tute Exhibition. 
American Association 
American Philological Association. 
The Australian Exhibition . 
Toronto ExhIbition. 
International Fishery Exhibition. 
Nordenskjold's Expedition. 
'rhe Worcester Free Institute. 

VIII.-INDUS'fRY AND COMMERCE. 
ShaH W c Have a Canal or Ship Railway? 
California Cod Fi,h Trade. 
Diploma of l'aris E,hi bition . 1 engraving. 
Opening of the Mississippi. 
Activity not energy. 
A fter Graduating -What? 
American Competition. 
Bank of England Notes. 
The Darien Canal.  
Machine Made Horsenails. 
How to Print Letters. 
Names of Nails. 
Brooklyn Navy Yard. 
Pluck and Industry. 
Signs of Prosperous Times. 
Rocky Mountam Railways. 
Man ufacture of Damascus Steel. 
Fu ture of Texas. 
Chinese Tile Factory. . Manufacture of valves. 6 engravlUgs 
Utilization of Waste Lands. 
What to do next Winter. 
Americau Manufactures in Cuba. 
Amerieau Tariffs. 
SCIENTIFIC AMERICAN in Italy. 
A Large S melting Contract. 
St. Petersburg as a i:ieaport. 
The Systeme i:iebillot. 
Trade in Time Pieces. 
Value of a Trade Mark. 
Lining for Petroleum Tank. 
Overland Boating. 
Labor at home and abroad. 
Manufacture of Bessemer Steel . 2 engravings. 
A Big Jam of Logs Broken. 
The First Steam Ferry Boat Between New York and 

Jersey City. 
Is it Paying? 
Economical Use of Coal. 
The Cost of Living. 
A Better Butter 1'ackage Wanted. 
Who will Can Cream? 
Balance of Trade in Men. 
New Documents Relating to the Discovery of America. 
Shoe Iudustry. 
A Rapid Voyage. 

IX.- PRACTICAL RECIPES AND MISCELLANEOUS. 
Notes and Queries. 
How to Preserve C ider. 
�'o Color White Clay. 
To Make a Small Still . 
Boiler Preparation. 
To Preserve Cedar Posts. 
A Home Made Daniell . 
'fhe Devil'A Darning Needle. 
Ink for Greased Leather. 
Gold Beater's Skin. 
Razor Strops. 
Hard Soap . 
Browning's Stone Varnish. 
To Cnt Stoneware. 
Supervision. 
How to Make " Bark Lodge. 
Auswers to Correspondents, embodying a large quan­

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

Sin"le numbers of the Scientific American Export 
EditWn, 50 c .. nts . To be had at this office and at all 
news stores. i:iubscriptions, Five ])QllarB a Year,' sent 
pq;;tpaid to all parts of the world. . 

MUNN & CO. , PUBLISHERS, 
37 PARK Row, NEW YORK. 

To Advertisers : � Manufactnrers and others who 
desire to secnre foreign trade may have large and hand­
somely displayed announcements published in this edi­
tion at a very moderate cost. 

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

© 1879 SCIENTIFIC AMERICAN, INC
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I�si(le Pau-e, each insertion • •  · ,.5 cents a line . Back Page, each insertion - - - - $1.00 a line. 
(About e4rht words to a line.) 

Engravings may head advertisements at the same rate 
per tine, by meamremer,t, as the letter press. Adver­
tisemJnts r.!ust be received at JYublication Office as early 
as Thursday morning to appear in next is8'l18. 

Va l u a b l e  P ract i ca l  
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SCIENTIFIC BOOKS. 
T h e  Railway BuiMer. A Hand Book for Estimat. 
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Pocket Book form, . . . . • $2 00 The �lteet In eta l 'Vorker's Instructor, for Zinc, 
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wood-cuts. 8vo, . • . . • $3 00 Tllf� J'1'3Clica I HI'a ss and II'on Founder's Guide . 
By .Tas. I .. arkins. 12mo, . • • . $2 25 

j'tituf ifi t �mtri tau. 
THIS WORK IS VERY RELIABLE, AND lIS 

STRONGLY REOOMMENDED BY THIS PAPER. 
It is undoubtedly the cheap&t work oj the kimtt ever pub­
Ushed. l'he author has covered very extensive ground, 
�edu!r�t r�fe�s �r;tE ��c��w��e

N1��efN:it�p�� 
TATION OF THE AUTHOH IS A SUFFICIEI\T GUARANTEE OFI:J:S VALUE. """'"" ............................. 

Allen's Useful Companion ,  
THE K I N G  OF B OOKS ! 

SIZE, 872 x 6 INCHES ; CONTAI NS MORE 
iirt.�rI�t�l��Ei]�::;��iir:r�1rs

T
���Aii��� 

GRAMS ,  THOUSA�DS UPO:'IJ THOUSANDS 
OF Nlnv, RAHE, AND VAI.UABLE FOltMU­
LAS, RECIPES, TRADE SECHETS. MATHE­
MA�'lCAL CALCULATIONS. TABLES, BUSI­
.'NESS FORMS, ETC. RMPHESEN'l'ING NEAULY 
.EV��ltY 'l'RADE, PnOFESSION. AND Occu­P.A TION IN ('HRIST�JNDO"J, and is a COM. 
PLET�] GUIDE IN AJJL BHANCHES OF lVIE ... 

CHANIaALIND,USTRY, with " Oopious Inttex oj 62 columns. 
Fine English Cloth Binding, Handsome Gilt Back. , .$2 . 50 
];'ine English Leatber Binding, Library Edition . . . .  , 3 .00 

WILL BE SEXT BY :\fAIL. POSTAGE PAID, TO ANY PART 
OF THE 'VORI�D, on receipt of the price. AGE�TS 
'VAN'l1 Ji:D EVEHYWHEU��. LIBERAL COMMISSIONS PAID. H. B, ALLEN & CO., Publishers, 59 Murray St., New York. 

T H E  

HANOOOK 
INSPIRATOR 

Full Report. 
I I  Park Benjamin'S Scientific Exnert Office " 
have recently madc a series of tests of the Hancock In­
spirator, a full report of which is published in .. Apple­
ton's Cyclopedia of Applied MechaniCS," Part No. 15, 
sbowing the range lift, temperature of feed and delivery 
water. and much other interesting information. Send 
for a copy of report to the The I'l'RClical ll l t" l a l  'VoJ'ker' s Assistant. By 

Oliver Byrne. With over 600 engravings. 8vo. . $7 00 1.'be l»J'actical ".7ol'li.: sliop COlIlpallion, for Tin, 
Sheet Iron, and Copper Plate Workers. By L. J. Blinu. 
With over JOn illu,trations. 12mo, . . $2 50 H A N COCK I N S P I R AT O R  CO. ,  

The lUo u l dcl' and l!"oundcr's l"ocket Guide. PATENTS at AUCTION 
1,i.���i��n�;li�� �;�:'I�

e
il,c: gl:��'lict��e"'of �i� . · 52 C E N T RAL W H A R F, 
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STEAM PUMPS. 
H E N RY R .  WORT H I NGTON, 

239 Broadwav, N. Y. �3 Water St., Boston. 

Price list issued Jan. 1, 1879, 
with a reduction exceed­

ing 30 per cent. 
WATER ME:J:ERS. OIL ME:J:ERS: 

�HEPA RD' S CELEBltA'l'E D 

$ � O  Screw Cutti n g  Foo t  IJ a l h e .  
Foot aud Power Lathes, Drill Presses, 
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artisans. 

H. I" SHEl'ARD & CO •• 331, 333, 335. & 337 West Front Street, Cincinnati, O h io. 

60 Cards-20 Chromo, 10 Motto, 30 Ocean SheUs, Snow­
tlake,etc.,Name on,lOe. Clinton Bros,Clintonvllle,Ct. 

Rose. With 130 illustrations, and 376 p�ges . 12 
Tf.�' pr":ctica·1 Draul!'ht�ma";'s Book ';f Iu,f!� N E W YO R K  B E L  T I N e  A N D  P A C K I N C  C O M P'Y.  SP�UE THE CUOTON AND SAVE TH1<; COST. 

.ria l Del.iihrns, nnd lUacbinist 's n n d  E n gineer's  DrIVen or Tube Wells Drawing Companion. With 50 folio Steel Plates The Oldest and Largest Manufacturers of the Original 

Tt�d ],>'i����fe,:o�t���':;h�';"l;�l.n�Sa�i'iichi!1Jll� S C> L ::I: D V U L O A.  N ::I: T E furnished to large consumers of Croton and Ridgewood 
of TI·ansmission. By Wm. )j'airbairn, C,E. lllus- E M E R Y W H E E L  S Water. WM. D. ANDREWS & BRO., 235Broadway, N.Y . •  

trated by over 150 wood cuts 12mo $2 50 • wbocontrol the patent forGreen'sAmerican Driven Well. 
'l�lIc lUodel�n l)ractic� of Alneri'c�n Machi nists 

a n ,l Engineers. By Egbert P. Watson. lllustrated A ll I k' I I 
. SILVERING GLASS T LATEST AND 

by 86 engravings. 12mo, . . . . $2 50 standarJ'h'iLTIR'J, .l>'1baRr�'b���llt.'j�lJ\l�· Our name Is stamped in full upon all our " .- HE 

PF The above or any of our Books sent by mail) free �r::s
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of postage, at the publication price. E 
Address NE'V YORK BELTING A N D  PACKING CO.,  and l.avat's Processes. SUPPLEMENT l Oa. Price 10 

Our new and enlarged CATALOGITE OF PRACTICAL mery Wheel. JOHN II. C HEEVER, Treas. NE'V YORI�. cents. 

�,i'�:Ji��??I��n
�s�)��

��6d�:�:.S. 8vo-sent free to any VENUS, THE EVENING STAR. AN _EXETER lUA CHINE WORK�'1: --E-S-T--E--R-S-R-O-O K'S S T E E L  HENRY CAREY BAIRD & CO., Interesting and valuable paper. By Camille Flamm,," Manufacturers of 
Industrial Publishers BOOksellers and Importers rion. Containing a resume, in popular form of the Steam En2:ines, Blowers, and . . P E N  S .  

810 Walnut Street, Philadelphia. • J,atest Knowledge concerning this wonderfui planet 
________ , which is !'ear!y of tbe sa.me s!ze as the earth and only Steam HeatiBlt Apparatus. 

IRON SC REW 'VIND POWER, twenty·slx mlllipns of miles dIstant :from us. Includi�g 1i0 Federal St., Bostoa, Mass . 
With (Jorru gntcfl II"OIl Fan",_ I n;n account, oJ 

.
the phases of Venus, Its :rema:rkable bnl­

The only Windmill using a propeller- haney, perlOus when s�en in the q.aytIme, Its denSity, 
shaped wheel, by means of whic 1 the E

.robablB atmosphe�e, clImate, phYSICal features, dednc-
sail doe� its pr,oportion of work t!t ii:it��r�ri���

rn
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h
sg�: every pomt. Has an open center, 18 i })J ... EMF.KT No. 1 ,.,. Price 10 cents To be had at tlilis VaJ?eless, �tormpro9f, and 8elf�gov .. I office and of all newsdealers. The same number also ernmg. '[he motIOn is A L\\ A!'S . contains a valuable paper by Alfred M Ma er th ST1iJADY, the speed being governed by Measurements of the Waves of Light with Ya d

on . e 
!���e:;rl'��':l�: t\�:t����n��r�:t��J� and description of the mode of using the Spectro::t�f. 
what tbe l!'a1e is. Send for cata­
logue and full particulars. Address 

_______ P_O�W.E�LL & DOUGLASS, Waukegan, Ill. 

HOW TO REMOVE STAINS AND SPOTS 
from Linen, Cotton, Woolens. and Silk. Being a Table 
of Specific DtrectiD�s. showing how to proceed in re­
movi_ug from each of the above kinds of goods any stains ���g�.�l�:����������:r\T��:i��. �it�WaY�t��l§��a�}�:' 
Vegetable Colors, Red Wine, Fruit Stains, Red Ink' 
Alizarine Ink. Iron Rust. Ink made with Galls, Lime' 
Lye, Alkali �tain8, Tannin, Green Nut Stains, Coal Tar 
Stains. Wagon Grease. Acid Stains, etc. By means of 
this valuable table of directions any person, b� provid­
ing himself with a few simple chemicals. and u81ng them 
as directed, may readily clean any species of the above 
goods. and if necessary set up a cleaning shop. This is 
one of the most convenient and valuable papers on the 
subject ever published. Contained in SCIE�TIFIC A ,'I IU'.lCAN SUPPLEl\-IIi;NT 1 .;')8. 'ro be had at this office: 
and of all newsdealers. ' 

C I VJJ, A N D  llIECHAN I CA I, ENGINEERIN G, at the  Itc l Is!iiiclne1' Polytechnic Inst i tnte,' 
��'o�e�t ��I '�:gy��
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contains a list of the graduates for the past 58 years, 
with their positions j also, course of study , reqUirements, 
expenses, etc. Address W M. H. YOUNG, Treas. 

R A P I D  
A D D I T I O N ! 
Wouderful Inventiou ! 
ART of A d fl i n g  .'igures 

from Left to Right ; 
or from Middle either way i 
or six c01umns at one time ! 
Done as Quick as Thought ! 
Sent to any address on re­
ceipt of Price. 50 Cents in 
postage stamps. 

THE 

Be l l efonte 
Water Whee l 

. P .  Duncan & Co. , 
Bellefonte, Pa, 

Deoxidized Bronze (Patent), supe-
¥P� �a���j���-�tii�;���c��l. a¥g� g�sf�¥!i�� 
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neOllS. and of splendid anti-friction quality. Refer .. 
ence to some of the large.o:tmachinists and �teel works. 
]� l ectJ'o-nl'ol1zi ll g'  011 Iron .  (New Patent.) Inde­
structible and unclianging by atmospheric action. 
Use of these patent rights can be obtained on favor-
able terms. PHILA. SSIEL'l'ING CO • • Phila., Pa. 

FORCE OF WIND. HOW TO ESTIMATE 
the Necessary Strength of Roofs, Towers. Tall Chimneys, 
etc., to withstand tbe Wind. The Solution of all PrOb­
lems of the kind, with numerous Formula. Contained 
in SCIEKTIFlC Al\lEHICA:-l SrpPLEMENT No. 1 0 9 .  
Price 10  cents. To be had at  this office and of all news­
dealers. 

LIGHT DEAUGHT, FAST, S T E R N  
Wheel, Steam Yachts. These yachts are 34 feet long, 8 
feet 2 inches beam ; draught. 16 inches j speed, 7 miles 
an hour. Designed under direction of Col. E. W. Farqu-
��6��: �O:k'I�fa��·. IN��h� :or�l:!
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character of these boats, t.heir simplicity of construc­
tion, roominess, and light draught render them very 
desirable. especially for shallow waters. Contained 
in SCIENTTl<'IC AMIi;RICAN SUPPI,EM1��T No. 1 7 9 .  
Price 10 cents. To he had at this office and of all news­
dealers. 

W. F. lUEltltmIAN, 
Batavia, N . Y. 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 .  

I {)II A LLE NGE THE WOK' ... D 
to produce an ointment that will cure more ill s than the 
(:}olden Hea1ing ( lintment manufactured by J. L. Beattie, 

For breaking hard and brittle sUhstances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Countries. 
First Premium wherever exhibited. and hundreds of testimonials of the M(Jhest character. Patent rights fur sale 8: J�';tl��TIE. of Pueblo. Colo . Indispensable for making best McAdam ROflds, Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete, etc . •  etc. Prices greatly reduced. 

THE DRIVEN WELL. Add ress B LAKE CRUSHER CO.,  New Haven, COHn. 
Town and County privileges for making Driven Wells and selling Licenses under th9 established 

American Hriveu 'Vell l'utent, leased by the year 
to responsible parties, by 

FOR SECOND-HAN D  E N G I N ES,  
Address HARRlS IRON WORKS, Titusville. Pa. 

W M .  D .  A N D R E W S  & B R O . ,  ICE AND ICE.HOUSES-IIOW TO �rAKE 
23a BRO A D WAY, NEW YOIU.. . ice ponds ; amount of ice required, etc.

l
and full dircc----------------------- �tg��L�E��iA��g 
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ith i lustrated plan. 

P H O S P H O R - B R O N Z E  
I B EARINGS,  
� PUM�:�ODS,  

�'AaGk 1!E. SPRING  WIRE .  (J'7"' 04- i(J�. Apply to 
THE PHOSPHOR-BRONZE SMELTING CO., Limited. 

The attention of Architects, Engineers, and Builder� I 2038 Washington Ave . •  Philadelphia. Pa. 
is called to th'§,¥irb�07�lY.itIX£ri'i'j{8�':rought THE FOSSIL FORESTS OF THE YEL-
It Is believed tbat, were owners fully aware of the small LOWSTONE NATIONAL PARK. By W. H. Holmes. A 
difference in cost which now exists between iron and i very interesting and valuable paper descriptive of the 
wood, the former, in many cases, would be adopted I remarkable " Volcanic 'l'ertiary " formations of the 
thereby savin¥ ifflsurance and avoiding all risk of 'linter: I above region! 5,500 feet in thickness. IlJustrated by an 
rwption to bus'mess in consequence of fire. Book of de .. I ewaving of the north face of Amethyst mountain, 
tailed:nformation furnjS�ed on applicatlon .  I �ositi�n �iglke
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W A NTED�'rHE ADDRESS OF MANUFACTURERS of gi!<.antiC size turned into stone a,:,d now �tauding o!, 
of friction clutcbes. Address WASHINGTON ICE CO the c1111's .. together WIth .man� other mterestmg geologl-
79 Clark �treet. Chicago, Ill . , 

., 
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office and of all newsdealers. 
Baker Rotary Pressure Blower. THE FORSTER-FIR· 

MIN GOLD AND SILVER 
AMALGAMATING CO.\4P'Y 
of Norristown, Pa., wU1 grant 
state rights or licenses �n 
easy terms. This s y s t e m 

Pond's 

(FORCED BLAST ) 
Warranted superior to any 

other. 
WILBRAHAM BROS. 

2818 Frankford Ave. 
PHILA DELPTP ' :o�::s �'bet�::g��y ��gidl;: 

Apply as above. 

T 1 S'l'EAM FOR SMALL BOA TS. - RE-0 0  S ,  ports of Trials of Steam Yachts. giving description of ' I engines, and their management, proportion of boat, Ene.tne Lathes, Planers, Drills, & c. engine, and screw, and other valuable facts. With 

DAVID W POND W . J Engravings. Contained in Scn;NTIFIC AMI<-:HICAN SlTP-. , ore ester, Mass . i;��t'�fi �';>W�de��\�s� 
10 cents. To he had at this offio,e 

Paris, • , 1878 

Australia,1877 

Phila., . •  1876 

Santiago, 1875 

Vienna, • 1873 

J .  A .  FAY &. C O ' S  
WOOD WORIUNG MACHINERY 

was awarded at the Paris Exposition OVf'r all compet­
itors 'rH E  GOLD MEDAL OF HONOR. Also hiKlI 
est award at Phila. , Santiago, Australia, and Vienlla. It is 
Ol'jgh",t i ll De�i"n" Shu pIe i n  fJon8tl'uetion, 

PerCect in Workmnn!l!ihip� Saves labol', 
.t;cononIizes lUIHbel', and In("l'ea8eli 

prod:�!:, c;,c.: tt�::ft::���taIUI .. 
Railroad, Furniture, and Agricultural �mplement Shops, 

Planing Mills, etc . ,  equipped at short n otICe, and tho lowest 
cash prices. Send for Circulars. 

J. A. FAY & ()O., Cincianati, Ohio, U. S. A. 

C 
P AT E N T  " 

O L D RO L L E D 
, S HAF TING . 
The fact that this sbafting has i5 per cent. greater 

�1b
e
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h
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We are also the sole manufacturers of the CELI<�BRA'rgD 
COLLINS' P A'l"COUPLT�G, and furnish Pulleys Hangers 
���ii�itl�� 'U,

0st approved �b��S �
i�'i8�H"t��"sd on 

Tr)" Street, 2d and 3d A venues, Pittsburgh Pa. 
190 S. Canal Street, Chicago, Ill., and Milwaukee. Wis. 

py- 3
to

'j<fj£i�Il� f}'l'it�r\
i
'lcitFi� 19s�6�� �J:s�

y 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 

.1o:;;;;;P:;=iI.Pi";P;P;p;jp;p��Wright's Pat. Bncket 
Plungers arc the hest. 
Y ALLEY MACHINE Co. 

� ........ w..1.IIIo!.����� Easthampton, Mass. 

J.eading N u m bers : 0 48, 1 4. 1 30.  3 3 3. 1 6 1 .  
rOR SALE BY ALL S'l'ATIONEllS. 

THE ESTERBROOK STEEL PEN COMPANY, 
Works. Ca.mden. N. J. New York. 

CENTENNIAL A N D  PARIS MEDALS. 
M ason'!< .Frictioll (Jlutches Il l ld  Elev n l o l·s. " New and Improved Patterns." 20 per cent. off list. 
VOLNEY W MASON & CO., Providence. R. 1., U. 8. A. 

VALVE REFITTING MACHINES. 
AI,L USERS OF GLOBE VAJ,VES SHOULD HAVE 
ONE. GRISCOM & CO., PO'l''l'SVILLE, PENN. 

OF THE · 

J tittdifit �tutdtau 
FOR 1 8 79. 

The Dlost Popular. Sdentific Paper in the World. 
VOLUME Xt.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It win continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 

Only $3.20 a Y�nr i n cl u di n g  Postage. Weel"y. :i� l'UJnbel'S n Year. 

This wi dely circu l ated and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering \Vorks, Steam Macbinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry. ElectriCity, Telegraphy, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers tlnd in THE SCIENTIFIC 
AMERICAN a popular resume of the best scientific in .. 
formation of the day ; and it is the aim of the publishers 
to presebt it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal a1l'ords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of S llbscriPti o n .-One copy of THE SCIEN­
TIFIC AMERICA� will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on recE}ipt of tbl'ee dollars and tn'euty 
cents by the puhlishers ; six months. $1.60 ; three 
months. $1.00. 

Cluhs.-One extra COpy of THESCIENTIFICAMERI­
OAN will be supplied gratis jor every club oj jtme subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIE:-JTIFIC AMF.RICAN and one copy 
of THE SCIENTIFIC AMERICAY SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is hy Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goe� 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  & CO.,  
3 7  P a r k  R ow, N ew York.  

T o  l'oreign Subscribers.-Under the facilities of 
the �ostal Union, the SCIF.�TIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to subscrib­
ere. in .Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, 1 year ; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit hy 
postal order or draft to order of Munn & Co •• 87 Park 
Row. Kew York. 

© 1879 SCIENTIFIC AMERICAN, INC



$ titut ifi t (�mtritau. 
fnsjde l.llure, each i1:l�e .. iion· - .' - ,.. � cents a line. Back Page, each insertion - - ;.. 51.00 a line. (About eight wo�ds to a line.) 
Enqravings may head adver tisements at the same rate 

per line, by measurerr/,(!nt, as the letter press. Adver· 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

R O C K  D R I L L S ,  � 
C O M P R E S S O R S , �ry ..1 '  
F U S E, �0i;.0'" 
B A T T  E R  I ES,���·,.v��. 
P O W D E R .  � �q.�� �' 

RADLEY"'S Has More Good POints. 
:;.;,,��� R. Does More and Better Work, 

Park Benjamin's �cientific RXl)ert Office, 3" PARK ROW, NEW YORK. Furnishes Recipes and Information on all Industrial 
Processes . 

Columbia B icycle. 
A practical road machine. The ve­
locipede of 1870 Is no more to be com· 
���':.�iri�� ��'i,����A�
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THE POPE M'F'G CO., 89 Summer Street, Boston, Mass. 

SCIENTIFIC AMERICAN SUPPLEMENT. 
Any desired back number of the SCIENTIFIO A::\'fERICAN 
SUPPLEMENT can be had at this office for 10 cents. May also be had or ordered through booksellers and news­
dealers everywhere. MUNN & CO" Publisbers, 37 Park Row, New York. 

$10 to $1 0 0 0  Invested in Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything . 

Address BAXTER & CO., Bankers, 1 " Wall St., N.Y . 
Takes Less Power, 

WOODWORTH SUR]'ACE PLANERS, $IW,. Planers 
ThananyHammerin theWorid. Street���w

Ml���:rs, $350. S. V. HILLS, 78 Chambers 

BRADLEY &; COMPANY, 
SYRACUSE, N.Y. 

OUTLINES OF CHEMISTRY.-BY HEN· 
r�a!iyM���tY��ncfs�ry,fO��rnfh:i�

em1��i�
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THE 
T H E  B E S T ! 

HAGERSTOWN DRILL_ 

HARTFORD 
STEAM BOILE R 

Inspection & .  Insurance 
C O M PANY.  

W .  B .  FRANKLIN, V ,  Pres' t .  J ,  DI. ALLEN, Pres't .  
J ,  n ,  PIERCE,  Sec'y. 

BRADFORD MILL CO. 
Successors to  Jas. Bradford & Co., 

French "AN:B�h;"Eiiilistones, 
Portable Corn &; Flour Mills, 

Smut Machines, ete. 
Also, dealeri! in Boltinl! Cloths and 

General Mill FurnIshings. 
Office & Factory, 158 W. 2d St. 

CINCINNA TI, O. 

lIIINING lUACHINERY. EnldD�s, Boilers, Pomps, 
���1,.��c�rMlgfo ���lo����
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(J . C. Haydon & Co . ) .  Address HOWELL GREEN, 
Supt. ,  Jeanesville, Luzerne Co . ,  Pa. 

fA UGUST . 30, 1879-. 
THE TANITE CO., 

STROUDSBURG, PA� 
E,M E R Y  W H E E LS A N D  C R I N D E R S. 
LONDON-9 St .  Andrews st. , Holborn Viaduct, E .  C. 
LIVERP00L-42 The Temple, Dale St. -

R OCK D R I L l I N�  MACH I N ES 
A N D  

A I R  C O � P RESS O RS ,  
MAN UFA C T U R E D  BY BUR L E IGHROCKDRILl C O .  
SEND FOR PAMPHLE T .  F I T CH B U R G  M ASS.  

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

Crucible� Fire Clay, Guanos, 011 Cake, Fleed, Corn, 
�g�s�

n c�3�e, Tc�c�
c
�g�t,
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etc., and whatever cannot be ground by other mills. 
Also for Paints> .!'rinters' Inks, Paste Blacking ... etc. 
JOHN W. THOm:;ON, successor to JAMES BOttAR­
DUS, corner of White and Ehn Sts., New York. 

PATENTED ARTICLES, MACHINES, 
etc., manufactured In France according to the Laws by 
the Societe Anonyme pour l'Exploitation de Brevets, 
11 Rue de �'landre, Paris, France . References : Mackay 
Sewing Machine Association, Boston, Mass. 

3 Printing Press 
cards labels &:c. (Self-inker $5) 18 larger sizes 

or pleasure, young orold. Do your own ad-

sta���tTle��t;I�V��,e
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r:� �ormulre, Testsh-,lmportant Compounds, Practical �ses, 
etc. Selenium, Tellurium, Phosphorus, Silicon, Boron, 
and their Compounds. The Metals : their Classification. 
Potassium, SOdium, Lith1um, Rubidium, Cresium, Am­
monium, Barium, Strontium, Calcium, and their Com­
pounds. Iron, Chromium, Manganese, Tin, Arsenic, 
t:;j����ili�:����cu�,

d
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p
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The most reliable and success­
ful GRAIN DRILLS in use-can 
change quantities"f seed while 
in motion-the ETA NDAHD ��ER­
nLIzING DRILL of the Middle 
States, strong, durable, and 
simple, with our GUM SPIUNG 
HOE AND GRASS SEED AT­

TACHMEKT. Manufacturers of the CF,LEBRATED VIC­
TOR DOUBLE HULLF.R CLOVI£R MACHINE, the Best in 

b�mU1lAL'\���il�ilJ"�Tb�o�1r<;'�:':ifo���t.GRI-
S H!�TJN����:��Jr\��i����;���:��' HARDWOO�D LUMBER 

dium, Rhodium, Ruthenium, Osmium, Irldium, and 
��If!rC;0�g�ti��xaR�;���1a��;��J

r
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cerin ; Saccharine Bodies ; �tarch ; Cellulose. Contained 
in SCIENTIFIC AMERICAN SUPPLli:MENTS 1 44, 145, 
153, ViS. Price 10 cents each . '1'0 be had at this 
office and of all newsdealers. 

PORTER MANU F'G  CO.  
T h e  New  

Econom i z er, 
��rt��i.l Aft:: 
gine with Re­
tu r n  )0' 1  u e  
Boiler in use. 
Send for cir-
cular to �:: POHT1<ilt MFG. �::r IlI I  

��rRc����7l� -;--.--"" G. G. YOUNG, Gen. Agt .. , 42 Cortland st., New York. 

Mill Stones and Corn Mills .  
Ch%�S':'���k�����y�ygr:sw;�.;;

a
W�e�if�����. �:d 

Gearing, specially adapted to Flour Mills .  Send for 
catalogue . J. 1'. NOYE & SON, Buffalo, N. Y. 

" The 1876 Injector. " 
Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

'Vil'l . SELLERS & CO.,  l'hila. 

IEMPIRE THRESHER] 
MANl/F"A C TURE.'D A T  

HAGERSTOWN, MD. 
BYTH£HA GERSTOWN8TEAMENGINE&MACHINEC. 

THE BEST IN THE WORLD. 
S E N D  F O R C I R C U LA R S .  

Shafts, PnllBYs, Han[BfS, Etc. 
Full assortment in store for immediate delivery. 

Wlll. SEI,I, )O:RS & CO., 
"9 I,iherty Street, New Yorl ••  

B IG  PAY to sell our Rubber Printing Stamps . Sam· 
pies tree . Taylor Bros. & Co., Cleveland, O. 

$ 7 7 a Month and expenses guaranteed tu Agents. 
Outfit free . SHAW & Co., AUGUSTA, MAlNE. 

The George Place Machinery Agency 
Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 

ARTESIAN WELLS.-A FULL AND EX· 
��:!{�� �\,ce1y�n\n{)clu�� p�ral�:U�l�
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Horing and description of lhe most Effective Tools for 
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Adapted for Successful Boring for such Wells j together 
with accounts of the successful PI'ogress of Artesian Wells in and around San Francisco, California, with de­
scriptions of the locations and depths of a lar�e number 
a�����i�� 

el
��il;

r
���lh

i
n5:M�

t
fo

fr
�oJpOg��I�S 

f
gi\;:;�� 

water : together with descri.ptions of a large number of 
other Artesian Wells in various parts of the Country, 
their cost, "delivery, etc. Tbe whole illustrated with 
about 25 engravings. The whol-e presentinll in concise 
form the most recent a�d valuable information upon 
the subject of Artesian Wells and Well Boring that can 
be found in print. Contained in Scn��TIFI(; Al\f�;RICAN 
SUPPLC"ENTS 1 56, 1 5 " ,  H iS, 1 ;') 9 ,  1 60.  Price 10 
cents each ; 50 cents for the series. To be had at this 
office and of all newsdealers·. 

"_JOHIS' �S8£ST05 
Liquid Paints, ROOfing, Boller Coverings, 
Steam P a c k i n g, S h eath i n gs, F i re P roof Coati n gs, 

C e m e n ts, & c . SKND FOH. DESCRIPTIVK PRICE LIST. 
H. W • .J O H N S  M ' F ' e  C O .  81 MA i D EN  lUE, N .Y, 

CEMENTS. - FORTY VALUABLE RE· 
ceipts for a great variety of cements, applicable to all 
of the purposes of the Household and Shop, Including 
����:,

r
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l�u����tse:e��;�Ft;Jr��: lic and Battery Cem�nts. Cement for paper boats, for metals, for china and glassware, for leather, rubber. and 

for cementing leather and rubber to metals, glass, etc. Cements for WOOd ,  stone, iron, etc. Recipe for Colored 
Sealing Wax, for Postage Stamp Mucilage, for Crockery Ware, Cement to resist Pet.roleum. Japanese Cement. 
Coignet Beton Cement. ReCipe for Fireproof Paper and 
Ink. Contained in SCIENTJFIC1A"!\'J]'�RICAN SUPPLEMENT 
15S. Price 10 cents. To be had at this office and of all newsdealers. 

Wood-Working Machinery, 
Such a.s Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel'S Pla.ners, Richardson's Patent Im-
��s�� 1e
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Wood. workiWI��1\W1"t� it'ti'Gc.:!r RI�i'I
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by 
26 Salisbury Street, ,\\Torcester, Mass. 

(Shop formerly occupied by R. BALL & CO.) 

IMPORTANT FOR ALL CORPORAfiONS AND 
MANF'G CONCERNS. -Buerl�'s Watch­Inau's 'I'hne Detector, capable of accurately con· 

trolJing the motion of a watchman or patrolman a.t the 
different stations of his beat. Send for circular. 
J. E. IHJERK, 1'. O.  Box 9 " 9 ,  Bostoll, Mass. Beware of buying infringing Detectors. 

WANTED-TO BUY A STEAM SHOVEL, IN GOOD 
repair, with or without engine and boiler. 

BOYER & CORNEAU, 456 Fifth Ave., Chicago, Ill. 

B
ARNES' �'OOT POWER MA­

CHINERY. 

W.i1�'i{
s
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1 3  Different machines with which 

in miscellaneous work can 
compete as to Q UALITY AND 

PRIe m with steam power manufac­
turing ; also Amateurs' supplies. 
MACHINES SENT ON TRIA L.  
Say where you read this and send 

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

Rockford, Winnebago Co., m. 

GALVANIC BATTERIES.-A NEW AND 
I�lr�l&lc�f;�s a�d w���i�: :awl{g::���'th�������h�� 
tion of nearly every known form of Battery. and Its 
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and Moist Piles, �imple Batteries, costing only a few 
cents. Sulphate of Copper, Nitric, Chromic 1\cid, Quick­
silver, Gas. Secondary, and Thermo-electric Batteries 
are included. It is the most comprehensive paper yet �':i�::�rgg�� tg;n��rj��

t
in '���:�r:;i� '1t?l:����� ��� 

PI,RJ\IE ;\ T� 1 ,:) '1, 1 58, 1 5 9. Price 10 cents each. To 
be had at this office and of all newsdealers. 

BOILER COVERINCS. 
WITU TUE " AIR SPA(;E " IMPROVEME�TS. 

THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Air Space Patents. 

THE 

SciBntific AmBfican) Export Edition. 
PUBLISHED MONTHLY, 

The Scientific American, Expo1't E,Jition, Is a large and splendid periodical, issued once a month, 
forming a complete and interesting monthly record of 
all Progress In Science and the Useful Arts throughout 
the WorJd. Each number contains about one hundred 
II(Y����r���l::�l��e���
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issues of rrHE SCIENTIFIC AMERICA�, with its splend"fa 
engl'avillgs and va luable illfol'mntion. Every 
number has from seventy-five to one hundred new en­
gravings, showing the most recent improvements and 
advances in Science and the Industrial Arts . 

(2.) Prices Current, Commercial, Trade, and Manu­
facGuring Announcements of Leading Houses. In con­
nection with these A nnouncements many of the Princi­
pal Articles of American Manufacture are exhibited to 
the eye of the reader by means of splelulid eng-rav-
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Best American-made Goods, always under the eye of i�� 
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er, constantly infiuencipg his preferences 
Tile Sciellti,fic Amel'ican, EXpol't Edition, lias 
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It is regularly received and tiled for public ex­
amination by nearly all U. S. Consuls . Go Into 
almost any American Consulate in any quarter of 
the �Iobe. and the objects of greatest interest there to 
be found are the numbers of THE SCIJj;NTIFIC AMEHI-
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Goods and J\fanufactures. THE SCIENTIFIC AME IlICA N 
is also on file in the Principal Cafes, Club Rooms, and Exchanges .  Among the regular subscribers for THE 
SCIF. XTIFIC AMEHICA�, Export Edition, are leading 
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of New York. 
No export publication sent from the United States 

reaches so many readers as THE SCIEN'l'IFIC Al\1ERtCA�, 
ri,��?��������io/1���l'Yo�'i,:il°:;:FI����j,�
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the public: Its pages are so arranged as to permit the pub­
lication, at very low prices, ot larfe and hRodsoule] y 
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CURING NEW ORDERS AND EX'1'ENDING '1'RADE. 
If you '\vislI to inCl'ease your bU!OIiness, try a handsome advertisement for one year, continuously, in 

THE Scm:n'IF l C  AMF.RICAN, Export Edition. Rates. 
$550 a year for a full page ; half page, $300 ; quarter 
page. $175 ; one-eighth page. $100. Half-yearly rates in 
slight1r increased proportion. 

Pubhshed about the 20th of each month. Single numbers of THl'} SCIEN'l'IFIC AMERICAN, Export 
Edition, 50 cents To be had at this office and at all the 
�g��ai����
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Dollars a yea;r; sent, 

MUNN & CO.., PUBLISHERS, 
37 :PARK Row, NEW YORlr. 

OPEN BACK PRES�EH. 
STILES & P ARKl!JR PRESS CO., Middletown, Ct. 

Small Tools or all kinds ; GEAR WHEELS, parts o:f; 
MODELS, and materials of all kinds. Catalogues free. 
GOODNOW & WlGHTMA:li'. 176 Wash'n St., Boston, Mass. 

.T. LLOYD H A IGH, 

M A C H I N I S T S ' TOOLS.  
NEW AND IMPROVED PATTERNS. 

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

N EW HAVEN lllANU FACTURING CO., 
N ew Ilavell, C onn. 

Leffel Wat�r Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in succe.sful operation . 

E'INE NEW I'AMFIILE'l' I'OI: 
Sent free to those interf,stE,d. '  

Ja.mes Leffel to Co , 
Springfield, O. 

1 1 0  Liberty St. , N. Y. Ci!'y. 
I(;E AT $1.00 PER TON. 

The PICT ET A R T I F IC IAL  I C E  CO "  
LIMITED, . 

Room 51, Coal and Iron Exchanl(e, P O. Box 3083, N. Y. 

Ho lly's Improved Water Works. 
Direct Pumping Plan . Combines, with other advan­
tages, over older systems, the following : 1. Secures bli 
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fords the best fire protection in the world. 6. J..Jargely 
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department expenses. For information by deSCrIptive 
pam
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PERFECT 
NEWSPAPER FILE 

The Koch Patent FiJe, for preserving newspapers, 
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ERICAN and SCU:NTIFIC AMERICA X SUPPLEMENT can be 
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" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

VENEERS. 
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etc. ManufactUrers will find our stock unusually choice 
and prices low. Fnll line of Rare and Fancy Woods 
planed for Amateur's use. 

C E O. W. R E A D  &. C O . ,  
186 to 200 Lewis St., New York. 

T K E  S K I N N E R CJ-::- T I O N � R '{  E N G I N E '; "" 
r�{..2�� PORTA S I.S i<�TA6 0 I CE fi S  & G OV E R N O R S  

fJRST CLAS S & E c O N O M l C A L.  SJ:{l N N £ R  & WC O O  ERi E.  PA . -=-- S E E 1 1. !..\J S T R AT E D  A D V ERTI S E M E N T  � 

A GOOO PLAN .-THE MOST PROFITABLE WAY FOR 
dealing in stocks is by combining- many orders and 

co-operating them as a whole, dividing prOfits pro ruta 
amana the shareholders, according to the market. Each 
customer thus secures all the advantages of immense capital and experienced skill, and can use any amount 
from $10 to $10,000 or more, with equal proportionate 
success. h New York Stock Reporter " and new circular 
mailed free. IJ.'ull information for any ODe to operate 
successfully. LAWRENCE & CO., 57 Exchange Place, 
New York. 

CA VEA!J:S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica· 
thn of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 

YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecntion of Applications for Patents in the 
l'nitcd States, Canada, and Foreign Countries. JIIessrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, 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 abont Patents and how 
to procure them; directions concerning Trade JIIarks, 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 
. Foreifln Patents.-We also send,free of chm'ge, a 
Synopsis of l!'oreign Patent Laws, showing the cost and 
method of securing patents in all the ' principal coun­
tries of the world. American inventors should bear in 
m,ind that, as a general rnle, any invention that is valu· 
able to the patentee in this country is worth equally as 
much in England aud some other foreign countries. 
Fi.ve patents-embracing Canadian, English1 German, 
French, and Belgian-will secure to an inventor the ex­
clusive monopoly to his discovery among about ONE 

HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of bminess and 
s;eam communicat 'on are such that patents can be ob· 
tained abroad by our citizens almost as easily as at 
home. The expeuse to apply· for an English patent is 
$75 ; German, $100; French, $100; Belgian, $100; Cana­
dian, $50. 

Copies of Patents.-Persons desiring any patent 
is-ued from 183a to November 26. 18m, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon thc extent of drawings lind length of 
·specifications . 

Any patent issued since November 27, 1867, at whiclr 
time the Patent Office commenced printing the draw­
ings aud specifications, may be had by remitting to 
thi. office $1. 

A copy of the claims of any patent issned since 1836 
will be furnished for $1. 

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

A pamphlet, containing full directions for obtaining 
United States patents seilt free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
ma»y engravings and taliles important to every pat. 
entee and mechanic, and is " useful haud book of refer·· 
ence·for everybody. Price 25 cents, mailed free. 

Addre." MUN'N & CO .. 
Publishers SCIENTIFIC AMERICAN,. 

3" l'ark Row, New York •. 

BRANCH OFFICE-Corner Of F and 7th Streets, 
Washington, D. C. 

THE .. Scientific American " is printed with CHAS .. 
E:S-EU JOHNSON & CO.'S INK .  Tenth and ]'@m.­

bard Sts., Philadelphia, and 50 Gold St., New York. 
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