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J titutifit �tUtritan. 
THE ALKALI METALS, POTASSIUM AND SODIUM. 

Sir Humphry Davy obtained in 1807 from potash, 
by the action of a voltaic battery of the greatest power 
which had then been constructed since its discovery in 
1800, a brilliant, bluish metal, lighter than water and 
so soft that it could be welded between the fingers at 
ordinary temperature, as Iron is at high heats by blows 
of a hammer. He extended his experiments to soda, 
and found a similar weldable metal, also lighter than 
water, silvery white in color. That potash and soda 
were oxides had been suspected by chemists, and this 
confirmation of the view created great excitement 
throughout the scientific world. Proof was soon ob­
tained further that all the earthy or basic constituents 
of the rocks, lime, magnesia, baryta, alumina, etc., are 
also oxides of metals. 

rDECEMBER 30, 1893. 
0'744. The liquid alloy is about 0'891. The latt€'!· has 
about four times the coefficient of expansibility of 
mercury, and of late thermometers have been made 
with it in England, in an experimental way. TheEe 
give indications far higher than mercurial thermo­
meters, and the degrees are four times as long. Such 
thermometers will probably be unsafe for ordinary 
usage, but invaluable as instruments of scientific re­
search. All these substances when placed suddenly 
under water explode with enormous energy. Tfley 
amalgamate with mercury, but with violent explosion. 
Davy found that such amalgams would coat over iron 
steel and platinum, which are in no way enfilmed b; 
mercury alone. 

The spaee for this article being exhausted, the sug­
gestive portion is crowded over to the next issue. 

----- -----0 .......... ...., ...... ---------Other chemists, realizing that the electrolytic meth­
ods then known could not produce enough of these 
metals for any practical use, tried to separate the oxv-

THE EXPLOSION OF HIGH PRESSURE GAS CYLINDERS. 

gen from the alkalies by furnace operations. Fren�h One of the interesting developments of technical sci­
chemists succeeded in decomposing potash by iron at ence is the commercial supply of gases under high 
high heat, but they obtained a liquid metal at first, pressure. Oxygen and hydrocarbon gases are now 
which was subsequently discovered to be due to the compressed into steel cylinders of very small size, rela­
presence of soda as an impurity in their potash-the tively speaking. The gas is reduced to less than one 
two alkali metals forming together a permanently one-hundredth of its normal volume. Another ex­

liquid alloy. With pure potash and iron Davy's solid ample of the same system is furnished by carbonic acid 
potassium was obtained, and it was subsequently dis- gas. This can be bought in the liquid state, contained 

covered that at very high heats carbon decomposes in steel cylinders. Faraday's great achievement, one 
potash and soda and their carbonates, the metals dis- of the triumphs of a life of scientific experiment, is now 
tilling over-potassium as a vapor of a beautiful green a commercial process, and is applied to the supply of 
color, the vapor of sodium being purplish in tint. an everyday commodity. 

These vapors are condensed in heavy hydrocarbon oil I Oxygen �nd hy�rogen. gase .. will . stand unlimited 
or melted paraffine wax. pressures wIthout hquefymg. There IS a special temp-

In recent years, by reason of the belief, now general, tat ion to employ high pressures in their case, as the 
that the clay-metal aluminum is destined to rank in volume regularly diminishes as compression is applied. 
usefulness with iron and steel, and of the fact that alu- It is customary now to sell the cylinders filled at nearly 
minum has been heretofore obtained by the action of 1,800 pounds pressure to the square inch. An innocent 

sodium on aluminum compounds. an American chemist looking cylinder, less than five feet long and a few 

(Castner) made new efforts to obtain sodium cheaply. inches in diameter, may have locked up within it nearly 

He combined iron and carbon, producing a peculiarly a .thousand tons of total pressure. If such a cylinder 
intimate mixture of the two. This operates on the gIves way, a dreadful explosion will ensue. 

carbonate of soda to great advantage, more rapidly Two such accidents have recently occurred, one in 

and at a lower temperature. Finding but a small Bradford, England, and one in Albany, N. Y. In the 

market for sodium in America, Castner went to Eng- Bradford case a boy was transferring two cylinders, 

land, and influenced capital to build large works for dragging one behind him and carrying the other. The 

carrying out his new inventions, which were numerous dragged cylinder exploded, killing him on the spot and 

and extended to the manufacture of aluminnm, as wili injuring a man. The Albany explosion occurred on 

be set forth in another article. As a result largely of December 6, on a dock. A number of cylinders of oxy­

the work of Castner, the following quotations for gen and of hydrocarbon gas, called in the trade 

sodium, in this country, may be cited: "hydrogen," were being shipped from New York to 

May 12,1888 . . . • .  , .................................... $4.50 per lb. 
May 25,1889 .... ........................ , .. , ......... 2.75 ,. " 
Oct. 26, 1889 . . .. ... .. .. . ...... . . .. ..... . . ... . . .. . .... 2.50 " " 
May 30, 1891 ........................... ,'.. . ........ 2.50 " " 
Sept. 24, 1892 . ... ..... ... .... . ....... ......... 50 to 75 ct.. " " 
April 25, 1893 .............. : ................... 50 to 75 ct.. " " 
Ang. 19, 1893 ......................................... $1.75 .. .. 

Albany. All but one had been taken from the dock 
where they had been placed. On attempting to re­
move this it exploded. It is believed that it was thrown 
down by the man carrying it. One man was fatally 
injured, two others were hurt, one seriously and one 
slightly. It was a hydrogen cylinder which exploded. 
In both cases the pressure of the gas was 120 atmo-

The latter figure is quoted at the present date. The spheres. or 1,8()0 pounds to the square inch. 
only reasonable explanation of the sudden rise in the In the London Engineering of December 8, 1893, a 

valuation of sodium during 1893 is that it has passed letter has been published emanating from the de­
out of use for the making of aluminum, which was its veloper of the process used in making the cylinders 
main channel of consumption. The electrolvtic originally used for high pressure oxygen gas. He de­

methods-such as Davy first introduced-have c�me scribes his process of pressing the cylinders up from 
back again; and with the potent aid of our magnifi- disks of sheet steel of approved quality. At a certain 

cent dynamo-electric machinery, the clay-metal is pro- stage of the process a bursting strain of two tons per 

duced much more cheaply by electrolysis. Hence the square inch is applied to detect hidden defects; when 

twenty sodium furnaces of Castner, at Oldbury, near finished and annealed, a final t est of one and one half 
Birmingham, which, according to an article before us, tons is given them. The rationale of the two tests he 

from Engineering, produced sodium in the latter part does not explain. Such cylinders the writer in ques­

PAGE of 1888 at a cost of about 18 cents per lb., have doubt- tion, Mr. Howard Lane, says are worked by the Ger-

I. ARCHAi:OLOGY. _ Egyptian Chronology.-By SAMUEL BES- less gone out of use to a great extent. Nevertheless, man government up to 160 atmospheres or 2,400 pounds 
WICK.-How time was reckoned in ancient Egypt and recent dis- the fact remains that sodium, which has such wonder- to the square inch. The regular pressure used here 
coveries in the epocbs of old times.-The relations of obelisks and 
other hieroglyphic-bearing structures thereto .. ............. . ..... .. 15000 ' ful and exceptional chemical qualities and energies, and in England is 120 atmospheres, or 1,800 pounds per 

was made for less than the cost of tin. With us, the square inch. 
11. ASTRONOMY.-The Moon's �'ace.-A study of the origin of its 

features.-By G. K. GILBERT.-Continuation of this interesting cost would be a little higher, probably; for, as yet, The governments of different countries take cog-

article, on the genesis of lunar geography.-The bombardment of most of our soda is imported from England. But this nizance of steam boilers and see that they are tested at 
the moon by meteors, the tidal, snow, meteoriC, and moonlet should not be so. Soda is made from salt, by the aid proper intervals. No boiler can be legallv. used with-
theories of the formation of its surface.-Arched floors of craters. 
-HlIustrations .......................................................... 15003 of sulphuric acid and coal. Of salt we have far more out proper permit or license. It would be well both 

III. EDUCATION.-The Equipment of Engineering Schools.-By 
ROBERT H. THURSTO� .--A valuable contribution to technical 
education from the director of Sibley College.-Excellence of the 
outfits of American colleges as compared with foreign technical 
schools . .... . ... . . . ..... . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. l5G08 

IV. GEOT,OGY.-Red Shales as Connected with the Genesis of Bitu­
men in California.-Some curious and interesting deposits in Cali .. 
fornia.-r.rheir relations to hydrocarbons, na tural I:ras, petroleum, 
and asphalt.-3 illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .••. . . . . . . .  15002 

V. MIBCE],LANEOUS.-Gibraltar.-An interesting acconntof Gib­
raltar, England's great military station at the gates of the Medi­
terranean Sea. with characteristic views.-6 illustrations . . . . . . . .•. . 14999 

'rbe Churruk Poojah or Swinging Festival, in a Bengal Village. 
--A barbarous festival, of Bengal, to which the attention of the 
British House of CO'1lll0nS has recently been called, said to have 
been recently celebrated in a village near Calcutta.-1 illustra-
tion .. . , . . . . . . . . .  " . .......... . .  " . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  15007 

'I'he Cody-Meyer Match.-Tbe first of recent matches between 
horseman and bicyclist in Paris.-vVon by the horseman.-1 illus-
tration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15006 

The London Bird Catcher.-A curious business as carried out in 
the neigb borbood of London.-The methods and apparatus em-
ployed and returns obtained.-3 illustrations . . . . ... .. .. ..... . .... . . .. 15007 

tTT _ T"' -··_·:"Q.TCS.-Phosphorescence and Luminous Paints.-By HENRY 
mbe history -of phosporescence.-The work already done 

lnd possible utilization of phosphorescence in the 
�oal mines . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•..••••.•..•••.•. 15009 

·Almond Oil.-The preparation of almond oil. 
., uses, aud chemical tests for the same.-Its 
. .... ............................ ................ .••• 15007 

than England, and of pyrites for making sulphuric for the public and for the dealers in high pressure 
acid we have inexhaustible amounts of the highest gases to subject these gas cylinders to proper tests and 

grades, while she has to ship it from Spain. As to examination.' It should include the fullest possible 
coal. that" goes without saying." tests of the quality of the metal, even if it involved 

The object of this series of articles being to put be- the cutting up of an occasional cylinder. Mr. Howard 

fore our practical men and inventors objects worthy of Lane in the cotnmunication referred to claims that the 
their ambition, and suggestions how to realize these, cylinder which exploded at Bradford was made by an 
we will first give concisely the qualities of these alkali opposition company, and was not of suitable material. 

metals and their present uses, and then suggest new Not only strength, but ductility of the steel is an im­

uses; also methods of obtaining them independent of portant element of safety. If a boiler with perhaps 
existing methods. The latter, it is only safe to assume, I only fifteen pounds pressure per square inch is an ob­
are under the protection of existing patents. Sodium ject of governmental regulation, a cylinder with one 
and potassium, and their liquid alloys, all take fire on, hundred times that pressure is still more so. It is 
contact with water, and burn with great violence and nothing less than a shell charged with an explosive, 
energy, and with enormous heat. They must all be whose power in destroying life has twice been proved 
preserved under the surface of hydrocarbon oils. A within the last few weeks. 
good article of common kerosene will answer. The Rough usage cannot be pleaded as an excuse. The 
solid metal ingots are easily divided under the oil with shippers of goods always have employed rough treat­
a knife, cutting like hard wax. The liquid alloys, of lllent and will continue to do so. The cylinders should 
conrse, can be poured. Some density figures for solid be of such quality as to stand anything that they may 
sodium and potassium were given in SUPPLEMENT, be subjected to. 
No. 938, December 23, 1893. The mean figure for ------.. -. ...... ... ,-.. _- -----

sodium is about 0'97 (water = 1). The mean for po­
tassium about 0'875. Sodium, when melted at about 
208' F., is about 0'929, and at its boiling point (900' F.) 

THE Hoosac tunnel, Massachusetts, is the longest in 
the United States; length, four and three-fourths mile; 
cost, $14,000, 000 • 

© 1893 SCIENTIFIC AMERICAN, INC



DECEMBER 30, 1893.) 
[FROM ASTRONOMY AND ASTRO-I'HYSICS.] 

The Planets Cor .January. 

Mercury having been at greatest western elongation 
DeceIllber 14, will in January be too close to the sun 
for observation. He will be at superior conjunction 
January 29, at 6 h. 36 m. A. M. 

Venus, which has been such a brilliant object in the 
early evening sky during the past month, will be still 
more brilliant during the first part of January. This 
planet will attain its maximum brilliancy on Janual'y 
10, when the light will be 218, as compared with 145 on 
December 1. The position of Venus is becoming a lit­
tle more favorable for observation in northern lati­
tudes, as the planet moves northward in declination. 
Venus and the crescent moon will be in conjunction on 
the morning of January 10, and the two will form a 
pretty pair on that evening and the preceding. 

Mars will be morning planet during January, "isible 
in the southeast after 5 o'clock. The low altitude will 
prevent good observations in our latitude, but south 
of the equator something may be done in the study of 
the surface markings of the planet. Mars and the 
waning moon will be in conjunction on the morning of 
January 3, the latter passing 40 south of the former. 

Jupiter will be in excellent position for observation 
during the first half of the night in January. The 
planet will be stationary among the stars of Taurus on 
January 15, after which it will move slowly eastward. 
The" great red spot " was well seen by us with the 16 
inch telescope on the night of October 31. Its center 
was ou the central meridian of Jupiter at 11 h. 31 m., 
Central time, as near as we could estimate. This time 
agrees closely with that predicted by Mr. Marth. The 
spot was seen without difficulty, although the color 
was quite faint. The color was exactly the same as 
that of the belt just to the south of it, and the two ob­
jects merged into one another without the slightest 
change in intensity of color. The outline of the spot 
seems to be the same as in past years, except as stated 
above, that its southern edge is merged into .the belt. 
There seemed to be two white clouds over the central 
portions of the spot, the following of the two being the 
larger. The seeing was excellent during this observa­
tion and much of very minute detail was seen in all the 
belts. 

Saturn is getting into better position for observation 
in the morning, but the majority of observers will pre­
fer to wait two or three months until the planet is visi­
ble in the evening. Saturn will be at quadrature, 900 
west from the sun, January 14. Saturr. is in the con­
stellation Virgo, a little northeast of Spica, and is mov­
ing very slowly eastward. The moon will be 4° south 
of Saturn at noon, January 27. 

Uranus is in the constellation Libra, a little way east 
of the star a. It is not yet in very good condition for 
observation in our latitude. 

Neptune, having passed opposition in December, will 
be in excellent position for observation ill January. It 
will move very slowly westward during the month, the 
position January 1 beiug a little more than one-third 
of the distance on a straight line from z to Ii Tauri. 
There is no star of equal brightness within a radius 
of 1". 

November Meteors.-The November meteors were 
far more abundant this year than I have ever seen them 
before. Especially were they plentiful on the mornings 
of November 13, 14, and 15. Many very brilliant ones 
were seen. One on the morning of the 14th burst just 
below Coma Berenices It was nearly as large as the 
full moon. On November 15, at 14 h. 50 m., a splendid 
meteor from Leo shot across the sky and burst between 
Zeta and Eta Ursffi Majoris. This left a persistent train 
about 100 long, which remained bright and straight 
for about five minutes, like a slender comet ; it then 
collected into a cloudy mass at the point of explosion. 
This elongated mass of luminosity remained distinctly 
visible for half an hour, drifting due east in the mean­
time about 7°, As I was photographing the comet at 
this time I could not turn my telescope to it to see how 
long it remained visible after it had ceased to be seen 
with the naked eye. E. E. BARNARD. 

Mt. Hamilton, November 19, 1893. 
George A. Hill, United States Naval Observatory, 

Washington, D. C., has been appointed to the position 
of assistant. astronomer in the observatory. He is now 
at work with the Prime vertical transit instrument. 
He takes the place of A. Hall, .Jr., who resigned not 
long ago to accept the positiou of director of the De­
troit Observatory at Ann Arbor, Michigan. 

Professor S. W. BUTnham. -At a receut meeting of 
the board of trustees of the University of Chicago, Mr. 
S. W. Burnham was unanimously elected professor of 
practical astronomy. The department of astronomy 
is to be congratulated on securing Professor Burnham's 
eminent services, and the honor which the university 
authorities have thus done to the cause of science will 
be fully appreciated by astronomers everywhere, who 

. will rejoice to learn that Professor Burnham will again 
have adequate opportunities for continuing his splen­
did investigations in double star astronomy. It is un­
derstood that the micrometrical measurement of double 
stars is one of the principal lines of research con-

templated with the great 40 inch refmctor of the is $562.45. Under the table of notes, in which running 
Yerkes Observatory. comments on the condition of each family are made, it 

• , • • • is said: "They live in squalor. " 
Stephen Wilcox and George H. Babcock. In the other family, No. 35 in the tables, the husband, 

On November 27, Stephen Wilcox, one of the found· aged forty-six, is a carder, receiving $257. The wife 
ers of the Babcock & Wilcox Company, the well-known stays at home, but takes boarders and lodgers, earning 
engineers and boiler manufacturers, died at his home thus $236; the only child, a' son, earns by work $120. 
in Brooklyn, N. Y. , after a brief attack of pneumonia. Their itemized expenditures for food reach the amount 
It was said of him that be had a simple, genial nature, of $279. The rent is $24, fuel $32, lighting $15; clothing 
which would know nothing but the right, whatever for husband $12, for wife $15, son $5; furniture and 
the interests involved, besides rare mechanical ability. uten:-ils, $1.50. The total expenditure is $443; the sur­
He was born at Westerly, R. 1., about sixty-three years plus is $170. Their cabin is described as neat but 
ago. crowiled, and they have a garden. 

Within a few days following, on December 16, at The difference in the circumstances, under conditions 
Plainfield, N. J., occurred the death of the other of quite similar, shows that the latter family have at least 
the principal members of this firm, Mr. George one of the secrets of the capitalist's success, while the 
H. Babcock, in the 61st year of his age. He was other swells the list of the most miserable people in the 
among the first to invent a press for chromatic print- ! land. 
ing, and during the war invented a shrapnel shell. In two families of Irish nationality, living in Illinois 

Mr. Babcock had been married four times. Last and working in the glass industry, greater differences 
summer he married Miss Eugenia Lewis, a teacher in still are found. In one case, the husband, aged forty­
the Plainfield public schools. He had been president two years, is a mixer; the wife remains at home; three 
of the Plainfield Board of Education since 1885. He children are at work, two at school, and two at home. 
was a lecturer in the mechanical engineering course at The husband receives $349, the children at work $317 
Cornell University, and a member of the New York -total income $666. Total expenditure for food, $187.40; 
and Plainfield Camera clubs. Some of his lectures in other than food, $278. 65. In the latter amount are 
the engineering course at Cornell have been published comprised the following: Taxes, $11.50; insurance on 
in the SCIENTIFIC AMERICAN SUPPLEMENT. He was property, $1.50, on life, $14; for religion, $1; for charity, 
an art critic, and his home is filled with choice works. $1.50; books and newspapers, $6.70; amusements and 
Several of his collections were exhibited at the World's vacations, $10; intoxicating liquor, $26; tobacco, $5.20. 
Fair. He leaves oue child, a boy eight years old. Their surplus is $200, and they own their house and 

• '. I • garden, a sewing machine, and a cow. 
The Social Condition oC 'Vorkinglllcn.* In the second family, the husband, aged thirty· three 

BY RALPH D. ST. JOHN. years, is a blower, and receives $1,449.52. The wife 
The "Seventh Annual Report of the Bureau of and three children are not wage earners. The amount 

Labor," at Washington, has been recently published. spent for food is $352, other than for food, $1,097.52. In 
The report relates to the cost of producing textiles and the latter sum are included: Rent, $120; labor organiza­
glass in the United States and in Europe; to the wages tions, $34.18; religion, $2; charity, $15; books and news­
paid to the persons employed in these industries; and papers, $6.50; amusements and vacations, $30; intoxi­
to the cost of living of the laborers. My object is to cating liquors, $400; tobacco, $52; sickness and death, 
draw from the tables in the report some inferences as $27; other expenses, $60. Total expenditures reach 
to the real conditiou of American laborers, and as to $1,449.52, just balancing income. One other item needs 
the relation existing between. their condition and the to be mentioned. In the former family the bill for 
cost of living. The following details are taken from clothing ran, for the husband $20, the wife $15, children 
the cotton, the woolen, and the glass industries. $50; in the latter family, husband $125, wife $40, chil-

It is found that in the cotton industry, of the 2,132 dren $65. The remarks in the report concerning the 
families considered, 168 owned their house. The ave· second family are: "Wretched people, miserable 
rage size of the family was 5'7 persons. The average hOIlle. " 
total yearly income for each individual was $114.70, the In this comparison the earmarks indicate a selfish, 
expenditure $106.48. Of the whole number of families, drunken husband, as the cause of the misery of the 
765 came out at the end of the year with a deficit, second family. It is a pity that any account of liquor 
which amounted on an average for each to $54.16. entered into the first report, but it is the aim of this 
A veraging the total surplus among the 1,151 families article to take in all particulars, average instead of ex­
who had accumulated, it gave as the share of each treme cases, which makes it necessary to note many 
$123.33. The average expenditure for food was $287.06 things to be deplored. 
a family, or $50.06 an individual. The total cost of I The tables in the seventh, as well as in the sixth re­
living, other than for food and rent, was $258.79 a port, show that the misery often to be found existing 
family, or $45.13 an individual. among the working people cannot be attributed to the 

In the woolen industry, 911 families were considered, cost of living, or rather to the disproportion between 
of whom 154 owned their house. Average size of family, their earnings and the cost of living. The majority of 
4'9 persous. For each individual, the average total in· those who are classed among the destitute are to be 
come was $136.49 ; the average expenditure $122.28. A found, it is true, among those receiving the smallest 
deficit was traced to 268 families, of the average wages; but that this does not necessarily follow is 
amount of $61.49; and a surplus of $136.16 to each of proved by the fact that some of the poorest paid labor-
583 families. The cost of food was $262.85 a family, ers are recorded as living in good circumstances, and as 
$54. io an individual. Total expense, other than for having accumulated quite a property, while others re­
food and rent, was $256.32 a family, $52.76 an indi- ceiving the best pay are in the most miserable con-
vidual. dition. 

In the glass industry, of the 1,276 families visited, 339 Thus we come by this new route to the old lesson, 
owned "heir home. A verage number of persons in each that the cause for the misery or the happiness of men 
family, 4'8. For each person the average income was lies within themselves and not in outward circum­
$177.81, the average expenditure $159.07. An average stances. 
deficit of $92.59 was traced to each of 453 families ; 766 
families had each an average surplus of $205.65. Cost 
of food was $294.75 a family, $60.97 an individual. Be­
sides cost of food and rent, the expenditure was $394.37 
a family, $81.57 an individual. 

These figures show that, so far as financial considera­
tions go, the three industries, in the order given, form 
an ascending scale. They also show that, as far as 
actual financial results are concerned, they all compare 
favorably with the general estimate which any observ­
ing person would make of the condition of the majority 
of people in any calling throughout the country. 

I will pass now to more specific cases, with the object 
of seeking out the causes of the sufferings of which 
some working people complain. I shall trace out some 
of the statementr;; concerning certain individuals and 
compare and contrast them. 

Of two families living in Alabama, and connected 
with the cotton industry, it is learned that both are of 
American birth. Of the one designated in the tables 
as No. 9, the husband, aged forty-seven years, is a sec­
tion hand; the wife and three children are all at work. 
The husband's income is $257.58, the wife's $15. 63, the 
children's $333.56 ; total income, $606.77. They do not 
own their house. For their food, the itemized bill 
amounts to $261.60. For expenditure other than for food 
$39 goes for rent; $28 for fuel; $6 for lighting; for cloth­
ing for the husband $5, for the wife $5, for the children 
$45; furniture and utensils $43. The total expenditure 

Staff in the AJhalllbra. 

There is a general impression that staff, the material 
so abundantly used for the rich-looking architectural 
works of the great Exposition, is of French origin. But 
it appears to have been introduced into Europe by the 
Arabian Moors, and much beautiful work composed of 
this or kindred material is still extant in Spain. Some 
of the finest examples are to be found in that grand 
historic old Moorish fortress the Alhambra, at Granada, 
which was finished and decorated about the year 1348. 
Washington Irving, in a note in his delightful volume 
"The Alhambra," says: 

"To an unpracticed eye the light relievos and fanci­
ful arabesque� which cover the walls of the Alhambra 
appear to have been sculptured by the hand, with a 
minute and patient labor, an inexhaustible variety of 
detail, yet a general uniformity and harmony of design 
truly astonishing; and this may especially be said of 
the vaults and cupolas, which are wrought like honey· 
combs or frost work, with stalactites and pendants, 
which confound the beholder with the seeming intri­
cacy of their patterns. The astonishment ceases. how­
ever, when it is discovered that this is all stucco work; 
plates of plaster of Paris, cast in moulds and skillfully 
joined so as to form patterns of every size and form. 
This mode of diapering walls with arabesques and 
stuccoing the vaults with grotto work was invented in 
Damascus. but highly improved by the Moors in 

• Condensed for the Literary Dige8t from a paper in the Ohafltal.lguan, Morocco. to whom Saracenic architecture owes its most 
Meadville, Pa., December. .graceful and fanciful details." 
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A N"l:W METHOD OF DISTRIBUTING OIL ON WATER. attachment is furnished by the Prentiss Tool and Sup· 

.!\fl'. P. Sd.Inohod, of Lima, Peru, sends us a sketch of ply Company, of No. 115 Liberty Street, New York 
a simple apparatus which he has devised for the dis- City. 
tribution of oil from vessels on the surrounding sea 
surface in stormy weather, and suggests that possibly 

• •••• 
Gaseou" Fuel. 

our government would be willing to give it a trial. 
The apparatus, as shown in the illustration, comprises 
a somewhat bow-shaped distributer, near the ends and 
center of which are globe-shaped, perforated, copper 
oil receiverd connected with each other by metal tub­
ing, and su I rounded by sponge, the whole inclosed 
by a varnished leather cover with many perforations 
protected by metallic eyelets. The small figures repre­
sent the distributer in section and perspective_ It has 

I I 
/1 

The London Lancet publishes the result of an ex­
haustive inquiry, in which the practicability of em­
ploying gaseous fuel for heating and cooking appli­
ances is fully discussed. The article contains a very 
considerable number of experimental data, upon 
which the deductions and conclusions contained there-
in are drawn up. At the outset the opinion is expressed 
that the universal adoption of gaseous fuel would un­
questionably prevent the formation of unhealthy and 
smoke-laden fogs. With the view of determining 
whether the gas-producing centers of London would 
be equal to the increased production of gas necessari­
ly in vol ved, the Lancet quotes some facts and statistics I 
of an important character-e. g., taking the Gas Light 
and Coke Company as a typical soqrce of supply, it i8 
shown that at present their production of gas is equal 
to twenty thousand million cubic feet per annum, rep­
resenting some 6, 000 tons of coal carbonized per diem ; 
and in order to distribute this enormous volume of gas 
there are laid down in London streets nearly 2,000 
miles of main, exclu!;ive of services and other companies' 
supply. But the Lancet finds a striking and complete 
answer to the question as to whether the gas compa­
nies would be equal to the task of supplying an in­
creased volume of gas were it demanded by its applica­
tion for heating and cooking purposes in the following 
remarkable particulars: On Tuesday, December 1, 
1891, with the thermometer at 46' F., the consumption 
of gas was 82,000,000 cubic feet from the Gas Light and 
Coke Company's works ; on Thursday, the 17th, tem­
perature 37', the demand was 92,000,000. Then sud­
denlya fog set in, and on Fl'iday, the 18th, tempera-
ture 26" no less than 118,000,000 were required, while 
on the following Tuesday as much as 128,000,000, that 

two metal bands froUl which chains pass to the deck of is, some 50,000,000 cubic feet of gas above the normal 
the vessel, other chains being connected to facilitate daily winter demand, and an addition nearly equal to 
its suspension from the bowsprit. An oil supply hose the daily average supply, was consumed. The Lancet 
of good varnished leather or other preferred material suggests that if this enorIllOUS increase can be success­
extends from a pipe in communication with a pump fully grappled with at a single day's notice and main­
and reservoir on the vessel to the central one of the tained for several days (it is often only a few hours' 
three oil receivers, by means of which the oil may be notice, for there are no means of ascertaining the pre- I 
forced into and through the distributer as desired. It �ise moment when fog will appear or when the temp€l'- I 
is also provided that the oil will pass through a sec- ature will suddenly fall), it is probable that even the 
tion of coil in a simple form of heater where a lamp existing plant, both manufacturing and distributing, 
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mental objections 011 the score of cheerless appearance 
need obtain on the installation of gas firing, as in by 
far the majority of cases the stoves at hand are provid­
ed with a form of indestructible fuel or coal, which is 
maintained at a cheerful glow by the heat of the al­
most invisible atmospheric burner. A very considera­
ble number of experiments with various stoves are then 
recorded and are embodied in a table occupying two 
pages of the journal. In dealing with the results com· 
parisons are drawn, defects are pointed out and certain 
improvements are indicated. The provision of an ade­
quate flue is absolutely essential to the working suc­
cess of gas stoves: upon this point the Lancet is em­
phatic, as it seems to be a popular idea that because 
gas fires do not smoke they require no means of cany­
ing off the products of combustion. 

• '8 • •  

AN IMPROVED WAGON. 

A wagon having its hauling gear arranged in such n 
way that a large team of horses may be hitched close 
to the wagon, which may be easily hauled and the 
team readily controlled, is shown in the accompany­
ing illustration, and has been patented by Mr. David 
W. Cotes. of Guthrie Center, Iowa. The wagon has a 
bed much wider than usual, and with sills projecting 
forward to be fastened by the ordinary king bolt to 
short axles, each of which carries a pair of wheels. 
The axles have forwardly extending tongues, with the 
customary whiffletrees, whereby four horses may be 
hitched abreast, the neck yokes of the tongues being 
coupled;together by a detachable rod so that the horses 
will pull t.ogether effectively. When the wagon is used 
for hauling hay or other bulky material it may be prQ­
vided with racks at the front and rear, or all around, 

--='-L"':'''- � 
COTES' WAGON. 

but, without such racks, the wagon presents a broad, 
firm bed. affording a firm foundatidn, and adapted to 
receive scraper loads of dirt or other material. 

• • • 

--}llay be placed when the weather is cold. It is de- is equal to the increasing requirements necessitated by 
bJ,;.'ed that the length of the distributer shall be equal the application of gas for purposes other than those of 
to about one-third of the maximum width of the ves- I lighting. The rep()l"t then discusses the relative heat 
sel. The great efficiency of oil, when used even in I valnes of coal and gas, and it is shown that the gas 
small quantities, for the quieting of a pretty large area pro,luced from a ton of coal-that is 10.000 cubic feet­
of the sea around a vessel, and thus materially mitigat- is, as regards heat value, broadly one-fifth of the coal 
ing the dangers to which vessels are sometimes ex- from which it is derived, supposing that the total en­
posed, has often been fully demonstrated, and its use ergy of the mineral is utilized; but, as is pointed out. 
for such purpo>,e is now becoming quite frequent. The while a large proportion of the heat value of coal is DUHcnltie" 01" Idcntification. 

apparatus shown is designed to afford an inexpensive lost in the shape of incomplete products, inflammable During the progl'ess of a recent murder trial in New 
and effective llleans of so distributing the oil that the gases, soot, etc. , gas admits of complete combustion York medical witnesses testified it would be impossible 
yessel will receive the greatest benefit. 

-
under easy circumstances, and its total heat value is. to identify the remains of the deceased after burial for 

.' • , • therefore, utilized. That is, while gas does its duty I three months, without embalming. Also that it was 
AN IMPROVED LATHE ATTACHMENT. fully, coal, as ('oUlmonly consumed, fails largely in this impossible to determine whether poiw)Il found in a dead 

The illustration represents a recently patented ap- respect. With gaseous fuel there is small possibility body had been ingested before OJ" after death. 
pJiancG adapted for use on any lathe, and readily of undesirable products being formed, while an im- Dr. Herold t.estitied that in one case occurring in his 
transferable froUl one lathe to another. It is attached portant economy as regards heating effect is at the duty as a coroner's physician the body, lying in a 
by taking the nut off of cross feed, so that the tool sallle time secured. The probability of a cheaper gas police station, was claimed during the evening by three 
block can be adjusted by screw in taper attachment, supply is then discussed. The description of types of differt'nt women, each. identifying the dead man by 
the device being easily operated from any of the four stoves follows, and the Lancet explains that no senti- means of a photograph as her husbiLnd, and it turned 
V's on the lathe bed out that n e i t he r of 
and set at front or back them was the wife of 
of tool block. It has the dead man. He had 
two sliding jaws to be b e e  n dead forty-five 
clamped to the cross minutes. 
slide of the lathe, and In another case a 
operated by a right and woman identified her 
left hand screw, so that dead husband in a sta-
the attachment will al- tion house, and then 
ways be in center of tool went home to find him 
block. A clamp or strap safe and asleep in bed. 
is furnished to be at- In another case a 
tached to the tool block, widow buried the body 
in which a hole is drilled of her husband; but 
and tapped to receive a the real husband turn-
b i n  d i n  g screw, and ed up alive and well 
when the strap is in po- three lIlonths later. 
s i t  i o n  the adjusting The witness said the 
nuts on the cross feed first p u t  I' e f a c t  ion 
screw are set so there changes were fonnd in 
will be no end play. the face within two 
The connecting rod is hours of death. 
grooved in s e v e  r a 1 • •• 
places to receive t h e  THE senior class at 
binding screw in clamp. Yale numbers 185 stu-
'fhe taper bar is gradu- dents ; of these 54 wear 
ated on one end, so that glasses, the necessity fOJ" 
any desired taper can snch aids to vision hav-
be easily obtained, and ing, in 25 of the cases, 
when straight and taper arisen since the stu-
work are to be done on dents entered the eml-
the same p i e  c e, the lege. The average a�e 
changes can be quickly of the membel'F of the 
and easily made. This THE HODGE-FRAZIEB TAl'ER TUBNING ATTACHMENT. class is twenty-twa. 
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A N  ELECTRICALLY OPERATED SWITCH. 

The im provement shown in the illustration is de­
signed principally for application to electric cars, al­
though it admits of being applied to cars propelled by 
other power. It has been patented by Mr. Henry L. 
Falco, of No. 643 Carlton Avenue, Brooklyn, N. Y. 
The view in perspective shows the operation of the 
improved switch, Fig. 1 being a longitudinal and Fig. 
2 a transverse section, while Fig. 3 shows the contact 
making device. 'j'he cal' may be supplied with the 
electrical current through a trolley, by storage bat­
teries, or by a small dynamo taking power from the 

J (itutifit !lUtriclu. 42 1 
form configurations. This is the state in which the 
moon now appears. Assuming the crust to be 18� 
miles thick, the pressure of the gases should be 650 
atmospheres, their temperature 9000 C. ,  and their den­
sity nearly equal to that of water. This theory makes 
it clear why volcanoes in the interior of continents 
give off gas instead of lava, and why lines of coast 
volcanoes have successively receded inland where the 
sea has encroached. 

passes through the center and enters the cylinder from 
each end, the exhaust steam passing around the cen­
ter. All the rods, connections and links have every 
means of adjustment for taking up wear. The shaft 
is of steel 3)4 inches in diameter and has bearing sur­
face of 18 inches on the bed. The crank pins are 2;!4 
inches in diameter by 3 inches long, and are set at an 
angle of 90 degrees. The shaft is fitted with a Pry wheel, 
which is also used to balance the two cranks and forms 

• ' . ' • one-half of the coupling connecting the wheel shaft. 
A FINE YACHT ENGINE. The cylinders and their heads are neatly incased with 

A fast steam yacht hal$ been recently completed at German silver covers. On the front and bottom of the 
Bridgeport, Conn. , for Mr. H. M. Hills, cylinders is a reservoir for oil; under which there is 
proprietor of the Evening Post of that fitted a trough h olding 18 separate pipes carrying oil 
city. It is 60 feet long, 12 feet beam, to the different 
and 5 feet deep, drawing 20 inches for- bearings, sepa­
ward and 3 feet 4 inches aft. The en- rate oil holes 
gine for this yacht, shown in our illus- \ being also pro­
tration, is a fore and aft compound , vided for each 
designed and built by the Coulter & bearing for use 
McKenzie Machine Co., of 500 Water in case of need. 
Street, Bridgeport. It is desig-ned to T h e  propeller 
furnish 75 horse power, turning a 3 shaft is fitted 
foot screw 250 turns per minute with with a patent-
100 pounds of steam, supplied by a ed roller thrust 
Herreshoff water tube boiler. The bearing of new 
high pressure cylinder is 6 inches in design. It con­
diameter, the low pressure 12 inches sists of a box 
and the stroke 9 inches. The exhaust c a s  t i n  g, i n  
from the high pressure cyli nder passes which are fit­
around that cylinder and into the low ted two bear­
pressure valve, thus making a receiver ings, 0 n e o n 
and jacket in one and permitting the each end. Cen­
passage of steam to the low pressure trally between 
cylinder without piping. these bearings 

FALCO'S ELECTRICALLY OPERATED RAILWAY SWITCH. 

The pistons are fitted with a sec- is a thrust coI­
tional Dun bar packing, consisting of lar c I a m p  e d 
a solid center, 01' " bull " ring, and on rigidly to the ENGINE OF STEAM YACHT DREAM 

car axle, the wire carrying such current leading to th e 
contact maker j ust under the car platform, and carry­
ing at its upper end a foot piece to be pressed upon by 
the driver or motor man. The contact maker adapts 
itself to any distance between the car and the contact 
plates. The switch tongue turns on a pivot, and is 
mounted in a casting in the usual way. A pin projects 
from the tongue through a slot in the casting. and en­
ters an arm on a sliding rod in the switch pit, there 
being on opposite ends of the rod cross bars carrying 
armatures which enter the coils of 
electro-magnets. These magnets 
have short cores and are inclosed 
in lead to prevent their bemg acted 
on by water entering the pit, and 
the mechanism is inclosed in an 
iron box with cross bars through 
which the rod slides, there being 
on the rod buffers to prevent shock 
when the armatures are drawn in 
either direction. There are two in­
sulated contact plates in the road­
bed near the track rail, a wire from 
one plate extending ta one of the 
magnets, while the other plate is 
connected by a wire with the other 
magnet. 'Vhen, therefore, a car 
approaches the switch, the driver 
can swing the switch tongue in 
either direction, to open 01' close 
the switch to the main or the side 
track, by simply pressing on the 
foot piece to bring the roller on the 
lowel' end of the contact maker 
down upon one of the contact 
plates in the roadbed, the current 
then being made to energize one or 
the other of the magnets to move 
the sliding rod connected with the 
switch tongue. The box containing 
the magnets is closed at the top by 
serrated covers in  the usual way. . . ..  

Gaseous Theory of" the Earth. 

each side of which is fitted an L·shaped shaft. On each 
ring and a square ring. These rings are cut in three side of this thrust collar is a loose steel collar having 
or four segments, as may be desired, and are adjusted four projecting arms or studs on which rollers are 
80 as to break joints. The rings are pressed against loosely mounted. The thrust of the shaft is received 
the walls of the cylinder by means of round wire by these rollers, which are turned slightly ronnding 
springs of a diameter equal to the inside diameter of on the face, so as to overcome the sliding motion that 
the rings. would occur if they were flat. 

The valves are of the balanced piston type, made up One set of these rollers acts when in head motion 
of a center and two end pieces held together by the and the other when in back motion. The box con­
valve stem and fitted with a steam-tight ring on each taining this bearing is filled with oi l ,  so that the parts 
end. The live steam enters on the top of the valve, are constantly lubricated and friction is reduced to a 

minimum. ... . ... 
MAKING CELLULOID STEREOTYPES 

ETC. 

The idea of M. Rateau, as ex­
pressed the other day to the French 
Academy of Sciences, is that the 
phenomena of the earth's crust are 
well explained by considering that 
the planet's interior is molten, and 
that a layer of gaseous matter 
separates it from the portion of the 
crust forming the continents, where­
as the seabeds rest directly npon 
the igneous globe. The continental 
masses tend generally to rise, being 
forced up b y  t h e  accumulating 
�ases, while the sea beds sink. The 
gradual escape of the gases, im­
prisoned under high pressure, will 
in time exceed the production of 
new supplies, when the pressure will 
diminish and the continents fa� in, 
giving rise to more or less crateri-

------- -

The illustration shows a combi­
nation machine embodying recent 
improvements designed to facilitate 
stereotyping and moulding, where­
in a regulated amount of heat is 
necessary, and especially for the 
making of cellutypes, or celluloid 
plates, to be used in place of electro­
plates or metal stereotypes. By 
means of this machine, and th e im­
proved methods now followed, it is 
claimed that celluloid plates are 
made equal to electrotypes as to 

sharpness of face, and superior for 
durability, the plates not being 
affected by any of the fancy colored 
inks, and the work being done in 
far less time than now req uired. 
Where one has the necessary steam 
supply, at a pressure of some sixty 
pounds, the boiler is not necessal y, 
but where this is not avail able, as 
in most small printing offices, the 
combination machine includes an 
efficient and specially adapted con­
struction of boiler, wherehy the 
press IIlay be quickly and econo­
mically heated, in both its platen 
and bed, to the required tempera­
t ure, and then again as rapidly 
cooled, by the adj ustment of valves 
regulating the circulation of water 
and stearn. The mould is made of 
a specially prepared powder and 
gluten water, in which, when it has 
attained a proper consistency, the 
type form, engraving, or other re­
presentation to be reproduced is 
impressed in the press, and in this 
mould an impression is afterward 
made in a thin sheet of celluloid, 
the pres;, mould, and celluloid sheet 
being heated up to about 240 de­
grees. The machine is afterward 
cooled with the celluloid in it under 
pressure, and the cellutype thus 
made Illay be employed in printing 
as an ordinary electroplate. This 
process of making plates is well 
adapted for the representation of THE " CLIIIAX. " STBREOTYPER AND 1I0ULDING PRESS. 
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fine lace patterns, etc. ,  the lace itself being placed I in Yorkshire. The hailstones were 4 and 5 inches in 
in the press, and being impressed directly upon the circumference, and some as much as 3 inches in dia­
celluloid, a pattern made in this way being shown meter. Great damage was done by these storms, all 
herewith. windows and glass facing the direction from which the 

The convenience of such an outfit in a printing storm came being broken. ' It is computed that within 
office will be at once apparent, as a cellutype can be a radius of five miles of Harrogate not less than 100,000 
made in a few minutes of any form from which a large panes of glass were broken, th p, extent of the damage 

LACE SHOWN BY CELLUTYPE PLATE. 

number of impressions are to be made, or one which 
will have to be used in the future, thus releasing type 
and saving time. The machine constitutes the most 
efficient of all appliances for making rubber stamps. 

The " Climax " machine is  made by Messrs. J. F. W. 

being estimated at about £3, 000. The thunder storms 
in the northern part of the country traveled generally 
in a north-northwesterly direction, at the rate of about 
twenty miles an hour. They appeal' to have taken the 
path of least resistance, and consequently passed over 
low ground and along river valleys and the sea coast. 
Several storms seem to have followed each other along 
the same track. 

A NEW JERSEY PICK UP PLANT. 

For new features in fauna and vegetable life, we 
are largely indebted to New Jersey. It was but 
recently that we saw how the daisy crop of the coun­
try might, through her instructive example, be 
doubled. Again has a new lesson come to us from that 
fertile land, of the handiwork of N atllre operating as 
the handmaid of man. 

In the q uiet back garden of a New Jersey resi­
dence, devoted to the propagation of innocent flowers 
with savage mosquitoes in juxtaposition, have grown 
up, to the astonishment of sci"utists, molecules of vege­
tation that, by natu,�al atcachment to ann conse­
quent " swinging to and fro, vehemently encoun­
tering other molecules, ' ha .. e moved stones. Our 
illustrations will show the mechanical and botanical 
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held in reserve. Briefly stated, the principle of the 
machine is as under : 

A large cast iron cylindrical generator is charged 
with a quantity of aqua ammonia of the specific grav­
ity of 26 degrees. In this cylinder is a coil, heated by 
steam, which starts the aqua ammonia to boil. Tho 
heated gases thus driven from the water are conveyed 
into condensers where they are cooled off and condensed 
into liquid anhydrous ammonia. Thence the anhy­
drous ammonia is conveyed into a chamber called the 
cooler. Underneath the floor is a cistern with a capa­
city of 4, 000 gallons, containing liquid chloride of cal­
cium. This liquid is sent through the cooler in a system 
of coils, and the anhydrolls ammonia expanding, the 
chloride of calcium is cooled and then passes into the 
service pipes. The ammonia gas passes from the cooler 
into a vessel called the absorber, where there is a spray 
of weak aqua ammonia. Having a great affinity for 
water, it is combined with it and resolves itself into its 
original form of aq ua ammonia, which is sent back into 
the generator to be used again. 

A large main pipe containing the cold liquid passes 
from the engine room into the warehouse, and from 
this lead smaller pipes which are carried into the sharp 
freezers and cold storage chambers. A constant circu­
lation is maintained and the chloride of calcium returns 
to the tank, whence it is used over again with a very 
slight loss of temperature, in the space of five minutes. 

When the fish are unloaded from the boats they are 
first sorted and graded as to size and quality. These 
are placed in galvanized iron pans, 22 inches long, 8 
inches wide and 272' inches deep, covered with loosely fit­

Dorman & Co. , manufacturers of vulcanizers, stereo­
type m achinery, and all stereotype supplies, No. 217 
East German Street, Baltimore, Md. 

• • • • • 
Trade Marks. 

means by which such results were accomplished. Fig. ting lids, and each containing about 12 pounds. The 
1 shows the parent stem, from which are projected pans are then taken to the sharp freezers. These are 
cord-like tendrils ; our sketch, which is from nature, solidly built vaults with heavy iron doors, resembling 
shows their final attachment to any mineral kingdom strong rooms, and filled with coils of pipes so arranged 
in the neighborhood ; and Fig. 2 shows the way it is as to form shelves. On these shelves the pans are 

The law of the land respecting the use of trade done, which seems, microscopically, to be similar to placed, and as one feature of the fixtures is economy 
marks h as been summarized and announced to the hal' the way we boys used to take a round piece of boot of space, not an inch is lost. The pans are kept here 
of the Supreme Court of the United States by Justice leg, with a string in the center, and when it had been for twenty-four hours in a temperature at times as low 
Jackson. The opinion was read in the case of the ap- surreptitiously soaked in the Monday':; wash tub, at- as 16 degrees below zero. Each vault or chamber has 
peal of the Columbia Mill Company, of Minnesota, tachment similar to Fig. 2 would permit a good sized a capacity of 2)1' tons and there are sixteen of them, 
against W. W. Alcorn & Company, from the circuit stone to be lifted. giving a total capacity of 40 tons, which is the amount 
court for the eastern district of Pennsylvania. The Of the sized mineral at present utilized by this new of fish that can be frozen daily if required. 
mill company had brought suit to restrain Alcorn & agent of the industries, we are not concerned; it is its iu- On being taken out of the sharp freezers the pans 
Company from using the word " Columbia " upon a ture that interests us. Here we have given us by a boun- are sent through a bath of cold water, and when the 
brand of flour sold by the defendant, but the court re- tiful nature an embryo power that remains but for the fish are removed they are f" ozen in a solid cake. These 
fused to entertain the proceeding and dismissed the Agricultural Department at Washington to develop to cakes are then taken to the cold storage warehouse, 
bill. From that judgment the Columbia Company its full capacity. The mind dwells with pictured which is divided into chambers built in two stories, 
appealed to the Supreme Court. Justice Jackson said smile upon the development of those tendrils to rope- almost the "arne as the sharp freezers. The cakes of 
that by a long line of decisionlS in the Supreme Court like proportions under fostering care. . Chemical for- fish, as hard as stone, are packed in tiers and remain 
the law of trade marks was well settled. Those de- mulas of potash, nitrates, phosphates, silicas, etc. , fed in good condition ready for sale. It is possible to 
cisions, he said, established the following propo- to this infant plant shall bring forth a power useful preserve th em for an indefinite time, but as a rule 
sitions : for man's domination, aud not to be sneezed at. Tracts frozen fish are only kept for a season of from six to 

1. That to acquire the right to the exclusive use of a of land in Connecticut, now bo untifully sown with eight months. They are frozen in the spring and 
name, device, or symbol as a trade mark it must ap- bowlders. shall bless her sister New Jersey for this new fall, when there is a surpl us of fish, and sold generally 
pear that it was adopted for the purpose of identifying salvation. in the winter 01' in the close season, when fresh fish can­
the origin or ownership of the article to which it is at- When the department shall have done its duty, a not be obtained. The warehouse has a storage capacity 
tach ed, or that such trade mark must point distinctive· of 1 , 500 tons. 
ly, either by itself or by association, to the origin, Though the freezing plant has only been in full oper-
manufacture, or ownership of the article on which it is ation since the first of August, about 550 tons of various 
stamped. It must be designed, as its primary object kinds of fish have been frozen. Some cisco or lake 
and purpose, to indicate the owner or producer of the herring from Canada and some sturgeon were frozen 
commodity and to distinguish it from like articles last July and the following varieties were frozen during 
manufactured by others. the fall : No. 1 pickerel , No. 1 blue pike, medium blue 

2. That if the device, mark, or symbol was adopted pike, yellow saugers, yellow perch, suckers and mullets, 
and placed upon the article for the purpose of identify- sheepheads, white bass, upper lake and Lake Erie white 
ing its class, grade, style, or quality, or for any pur- fish. ocean blue fish and weak fish. 
pose other than a reference to or indication of its It is an interesting sight to note the process of freez-
ownership, it cannot be sustained as a valid trade ing. The interiors of the freezers and cold storage 
mark. chambers are thickl y coated with beautiful snow crys-3. That the exclusive right to the use of the mark or tals that give them the appearance of some enchanted 
device claimed as a trade mark is founded upon priority cave. The fish, though frozen together, keep their 
of appropriation. . dhape ; they are very clean and their condition can be 

4. Such trade mark cannot consist of words in com- seen at a glance. When our reporter visited the place 
mon use as designating locality, section, or region of large stacks of sturgeon and other fish were being taken 
country. out of the cold storage warehouse for shipment, and 

In view of these propositions, the j ustice stated, the they were all in excellent condition. It is expected 
court were of the opinion that there was no valid trade that there will be a large demand for frozen fish in the 
mark in the word " Columbia, " and the judgment of next few months, as the fall catch was the smallest 
the court below was, therefore, affirmed. on record. 

• ' .  • right-minded citizen of Connecticut may casually The freezers and cold storage warehouse are of stone, 
Remarkable Thunder and Hall Storms. sneak out at night and plant Ii few seeds in his neigh , with iron roof and iron doors and concreted attic floor. 

At a recent meeting of the Royal Meteorological So- bor's hedge, and rightfully find, later on, that this The place is well ventilated and fireproof, and the 
ciety, Mr. W. Marriott gave an account of the thunder valuable plant has cleared his land. Each of these entire plaut represents an investment of no less than 
and hail storms which occurred over England and the rope-like tendrils (Fig. 1) has attached itself to a bowl- $45, 000. Mr. Stoll is to be congratulated upon the 
south of Scotland on July 8, 1893. Thunder storm s del'. and j erked them all off his land on to the next successful realization of his plans, which are founded 
were very numerous on that day, and ill many in- man's lot. on scientific principles and should be the means of 
stances were accompanied by terrific hail storms and • , • I • increasing the importance of Sandusky's fish industry 
squalls of wind. It was during one of these squalls 'ril e F rozen Fish Industry at Sandu sky, Ohio . and preserving for the use of man the valuable food 
that a pleasure boat was capsized off Skegness, twenty- A representative of The Register visited the ware- products of Lake Erie. 
nine persons being drowned. About noon a thunder

· 
house of the Sandusky Fish Company the other day • • I • 

storm, accompanied by heavy hail and a violent squall and there met Mr. Stoll, who showed him the plant and A Deep Boring. 

of wind, passed over Dumfries and along the valley of explained the method which he has perfected within The deepest boring of which we have any knowledge 
the Nith ; many of the hailstones measured from 1 inch the past few months of freezing and preserving both up to the present time, says Revue Scientijique, is at 
to 172' inches in length. At the same hour a similar fresh and salt water fish. Parvschowitz, in the district of Ribnik, in Western 
storm occurred at Peterborough. From about 2 until '1'he plant consists of two Hendrick Pontifex refrige- Silesia. The depth attained is 6, 568 ft. ,  and the diame-
10 P. M. there was a succession of thunder storms over rating machines, manufactured at Carbondale, Pa. , of tel' of the hole is only 2 '75 in. The work has been tem­
the northeast of England and southeast of Scotland ,  the absorption principle, their combined capacity I porarily stopped in order to lower especial thermome­
and at many places it was report,>d that the thunder being equal to a meltage of 50 tons of ice every 24 hours. tel's, which have been made with great accuracy, into the 
storms were continuous for nine hours. Two storms If used for the purpose of making ice, these machines hole for the purpose of obtaining the temperature at 
were remarkable for the immense hailstones which fell would produce twent�--five tons daily. At the present different depths. The boring will then be resumed. 
during their prevalence over Harrogate and Richmond time only one machine is operated, the second being and it is hoped that a depth of 8,200 ft. will be reached. 

© 1893 SCIENTIFIC AMERICAN, INC



DECEMBER 30, 1 893.] $titntific �mttitJn. 
THE BONTA GLASS ROLLING M ACHINE, GLASS GRINDING and thence to be transferred to the leer or annealing 

A N D  POLISHI N G  MACHINE AND ANNEALING OVEN. oven. 
The man ufacture of plate glass has hitherto been To effect these transfers the entire machine, which 

conducted by a comparati vely simple process. The weighs some seventy tons, is mounted on traversing 
melted glass is poured out u pon a rolling table, is tracks, by which it can be brought in front of any one 
rolled out by a roller, and then is immediately trans- of the series of leers. By chains operated by hand 
ferred to the leer or annealing oven. When the glass windlasses in front of the machine, the plate of glass is 
is  first introduced, the leer is  very hot ; the tempera- drawn into the leer for annealing. 
ture is gradually allowed to fall, and after a sufficient This system of rotating a great sheet of glass is so 
time, depending on the thickness of the plate, it is efficacious that its use in the grinding process was 
allowed to become perfectly cold. The plate is then I almost a foregone conclusion. Accordingly, another of 
withdrawn and ground by mechanical processes on Mr. Bonta's inventions is for a glass-grinding machine, 
one �ide. It is then turned over by hand, an operation which is represented in principle by the rear section 
involving the greatest danger and the cause of numer- of his glass-rolling machine. The great sheet of glass 
ous breakages. When successfully turned, the other taken from the cooled leer is covered with plaster of 
side is ground. For the grinding operations the Paris, and one of the beds of the grinding machine is 
plate is  bedded in plaster of Paris. Owing to irregu- lowered on it. After setting, it is clamped between the 
larities incident to the rolling process and to upheav­
als or distortions of the floor of the leer, a great quan­
tity of glass has sometimes to be ground away be­
fore the even surface is reached. 

We illustrate an improved glass-rolling machine, 
one presenting most striking features of novelty and 
ingenuity, the invention of Mr. J. W. Bonta, of 
Wayne, Pa. The several cuts give a good idea of the 
machine, whose operations will now be described. 

Its base, built up of plate girders, provides two 
parallel roller tracks on which the iron and steel bed 
for supporting the glass while being rolled traverses 
back and forth. The movement of this bed is effected 
by power. Over the center of the machine rises a 
rol ler housing surmounted by a bridge. On th e 
bridge is established an eight horse power steam en­
gine and boiler for actuating all the parts of the ma­
chine. Duplicate beds on which the glass is rolled are 
provided, flat tables of metal ,  one of which only is in 
the traversing position at a time, the second bed be­
ing supported in the rear of the machine in an in­
verted po:sition, some distance above the traversing 
tracks. In the large cut one of the beds is seen in the 
front and has just received its charge of melted glass. 
I t is resting on bearers, which in turn rest on the 
track. Racks gearing into pinions on both sides of 
the roller are provided, one at each side of the bed. 
In the rear of  the roller housing is seen the second 
bed , inverted and held at some distance above the 
track or ways. The bed so raised can be lowered and 
drawn up again by power applied by the same steam 
engine. In its rear will be seen a gear wheel. The 
longitudinal axis of the bed ends at the center of this 
gear wheel. If  the gear wheel were turned, the bed 
would turn w ith it. 

The description of the operation of the machine will 
explain its construction further. Taking it in the po­
sition shown in the large cut on the front page, the 
engine, which is kept in continuous motion, is thrown 
into gear with the roller, set at the desired height ac­
cording to the thickness of glass to be produced. The 
roller begins to turn, and the end pinions operating on 
the racks draw the bed and glass toward the rear of 
the m achine under the roller, thus 

General section of oven. Ventilating bricks. Plan view of ventilating 
brick section. 

J. W. BONTA'S ANNEALING OVEN FOR PLATE GLASS. 

beds and turned over by the machine and its other 
surface is  ground and polished. Plaster of Paris is 
then poured over it and the second bed is lo wered 
upon it. 

When all is set., the mechanism rotates the two 
beds with the plate clamped and secured between 
them, lowers them, and lifts off the upper bed. The 
plaster of Paris is then removed and the remaining 
surface of the glass is ground and polished . When it 
is remembered of what large size glass is  now rolled, 
the immense ad vance in the grinding apparatus over 
the old system of turning the great plates by hand will 
be perceived. Another advantage is incident to this 
system. The plaster of Paris being deposited on the 
glass, and not on the bed, forms a more perfect union 
with the glass, to the exclusion of air bubbles. These 
air bubbles are bad in their effects, as where they exist 
the glass yields in the grinding process, and more 
grinding is required to bring all to a level. 

In the leer devised by the same inventor, a system 
of ventilation beneath the floor is introduced in order 
to prevent the floor from upheaving. Referring to the 
sectional cut, immediately beneath the chamber of the 

safe method of rever!;'ing, will insure a great saving from 
loss by breakage. The rolling machine also, it will be 
seen, opens entirely new possibilities in the rolling of 
embossed glass. The saving of manual labor through­
out will also be very great. 

As a test object, a highly artistic mould of " Lincoln's 
Cabinet at the Reading of the Emancipation Procla­
mation, " from the well known sculptor, E. A. Kretsch­
man of Philadelphia was employed. From it an emboss­
ed relief plate of glass. 10 feet long by 8 feet wide, giving 
the minutest details of  the subject, was successfully 
produced. By making relief panels in opal glass and 
roughing the surface with the sand blast the effect of 
Parian marble is attained. 

.. 4 '  � • 

Coal Consumed In Cities of the United States. 

The following report compiled from the mineral in­
dustries in the United States shows some interesting 
comparative figures and the importance of the fuel 
question. The loss in wasteful handling, and gener­
erally acknowledged im perfect combustion that repre­
sents mill ions of dollars, leave a profitable field, for in­
vention, ingenuity and capital combined, to improve 
upon, if it is considered tcat only a fractional percent­
age of gain would figure up to enormous amounts. 
New York City received for consumption and ship­
ment in the year of 1889 , 10, 253, 706 tons anthracite 
and 4, 353, 436 ton s of bituminous coal. Philadelphia, 
4, 751, 175 tons anthracite and 2, 620, 562 tons bitumin­
ous. Boston, 1 , 660, 001 tons anthracite and 984,409 
tons bituminou s coal. Buffalo, 2, 480, 035 tons anthra­
cite and 1 , 126, 765 tOll S bituminous coal. Chicago, 
1, 698,955 tons anthracite and 3, 616, 876 tons bitumin­
ous. The above figures include all coal used by rail­
road companie!' and delivered. to steam vessels at the 
points named for their own fuel. 

The actual q uantities consumed in the various cities, 
excluding shipments, are as follows : New York City, 
3, 300, 000 tons anthracite and 1, 853,436 bituminous short 
tons ; Chicago. 1 , 444, 250 tons anthracite and 3, 221, 008 
tons bituminous ; Philadelphia, 3, 188, 094 tons anthra­
cite and 919, 187 tons bituminous ; Brooklyn, 1 ,800,000 
tons anthracite and 200, 000 tons bituminous ; St. 
Louis, 85, 658 tons anthracite and 2, 125, 391 tons bitu· 
minous ; Boston, 1 , 242, 001 tons anthracite and 524,409 
tons bituminous ; Baltimore, 414, 928 tons anthracite 
and 693, 685 tons bituminous ; San Francisco, 29, 800 
tons anthracite and 375, 012 tons bituminous ; Cincin­
nati, 30, 904 tons anthracite and 1, 030, 948 tons bitumin ­
ous ; Cleveland, 1 17, 157 tons fl-nthracite and 924, 602 
tons bituminous ; Buffalo, 333, 653 tons anthracite and 
1, 032, 791 tons bituminous ; New Orleans. 12, 107 tons 
anthracite and 435, 299 tons bituminous ; Pittsburg, 
2, 294 tons anthracite and 334, 035 tons bituminous ; 
Washington, 481,088' tons anthracite and 45,050 tons 
bituminous ; Milwaukee, 402,774 tons anthracite and 
262, 089 tons bituminous ; Scranton. 422, 160 tons anthra­
cite and 9, 985 tons bituminons ; Allegheny City, 1, 591 
tons anthracite and 100, 674 tons bituminous ; Reading 

331, 944 tons anthracite and 59, 902 
rolling out the molten mass into a 
plate. When the rear of the ma­
chine is reached, the roller is stop­
ped ; the upper bed, which, it will 
be remembered, is in an inverted 
position, is lowered on top of the 
hot glass, and the two bed s are 
clamped together. They are then 
raised, the glass being held between 
them, and rotated. This phase of 
the operation is shown in the small 
cut on this page. As soon as the 
horizontal position is reached, the 
beds are lowered again on the 
bearers ; the upper one, on which 
the glass was rolled, is lifted, the 
rol1Ns is tarted in reverse motion 
and the plate is  drawn back again 
beneath it, so that the glass is rolled 
upon the other side. Nearly every­
th ing about the machine is done 
by power, one engine actuating the 
whole mechanism, even to the 
clamping together of the beds. 
Throughout the most ingenious 
details of construction obtain, for 

THE BONTA GLASS ROLLING MACHINE-ROTATING THE BEDS AND PLATES. 

tons bituminous; Syracuse, 179, 891 
tons anthracite and 84, 327 tons bitu­
minous ; Rochester, 280, 229 ton s 
anthr8cite and 1 19, 667 tons bitu­
minous ; Jersey City, 334, 328 tons ­
anthracite and 132, 602 tons bitu­
minous ; Newark, 410, 918 tons an­
thracite and 133, 158 tons bitumi­
nous ; St. Paul, 83, 675 tons anthra­
cite and 171. 367 tons bituminou s ; 
Providence, 349, 641 tons anthracite 
and 155, 985 tons bituminous ; At­
lanta, 1 , 269 tons anthracite and 
208. 554 tons bituminous ; Denver, 
10, 118 ton s anthracite and 300. 841 
tons bituminous ; Paterson, 202 290 
tons anthracite and 24, 259 tons 
bituminous ; Nashville, 231, 300 tons 
bituminous ; Wilmington, 158, 614 
tons anthracite and 128, 515 tons 
bituminous ; Memphis, 45 tons an­
thracite and 172, 669 tons bitumi­
nous ; Dayton, 4, 802 tons anthracite 
and 178, 314 tons bituminous ; Louis­
ville, 1 , 981 tons anthracite and 

whose description we have not space here. This I leer is seen the floor of fire bricks laid close. Beneath 
muC'h applies to the rolling of plate glass. The these come a range of fire bricks of the shape shown in 
feature of reversing the beds leads to the manufacture the lower left hand figure of the cut, placed vertically. 
of embossed glass of the largest size. Thus, in place of The plan view of these bricks is shown in the lower right 
the flat plate on which the glass is first rolled, may be hand figure of the cut. These flues open only down­
substituted a mould of any desired design aud of any ward. The substructure is a series of brick piers or 
size within the limits of the structure. Upon this !;lur- foundation walls. At the bases of the spaces between 
face the melted glass is poured and the mould is drawn the piers are blast pipes ; air being blown through 
as described, under the roller, which forces th e ma- them keeps the foundations cool and prevents any up­
terial, or " metal " as the glass workers call it, into the heaval of the floor. 
minutest d etail of the design. Reaching the real' of It is anticipated that by rolling both surfaces of the 
the machine, the plate is clamped between the beds as -glass and by annealing it on a leer with perfectly level 
described ; they are raised and reversed, the mould is floor, a saving of very large amount in thfl glass to be 
lifted, leaving the relief plate complete and resting on removed by grindi ng will be effected. By the imo 
its back, design upward, ready to be run to the front proved grinding table, the superior embedding in plas­
of the machine, the roller being lifted out of the way, tel' of Paris _ of the glass, together with the absolutely 

380, 326 tons bituminous ; Kansas 
City, 59, 353 tons anthracite and 306, 607 tons bitu­
minous ; Omaha, 41. 279 tons anthracite and 244, 357 
tons bituminous ; Indianapolis, 1 1 , 390 tons anthracite 
and 277, 278 tons bituminous : Trenton, 148, 554 tons 
anthracite and 1 32, 840 tons bituminous ; Toledo, 9d. 583 
tons anthracite and 1 53, 968 tons bituminous ; New 
Haven, 98, 943 tons anthracite and 170, 359 tons bi­
tuminous. 

• 1 . '  • 
1 0 5  Yea rs Old. 

Mrs. Sarah Farley Van Nostrand, probably the old­
est person in New Jersey, died at her hOlll e in East 
Millstone on December 15. aged 105 years 3 months and 
10 days. Mrs. Van Nostrand retained full possession 
of her faculties to the very last, and her memory was 
remarkable. 
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PHOTOCHRONOGRaPHY IN THE MEDIcaL SCIENCES. 
In a preceding article we gave a description of a 

new photochronographic apparatus designed more es­
pecially for medical studies. The numerous research.es 
that we have had to make, the many experiments that 
we have performed, and finally, the financial question, 
it is very necessary to say, have retarded us. It is for 
these different reasons that our apparatus, begun near­
ly three years ago, has been but recently completed. 
This apparatus is designed to operate in the service of 
our regretted master, Professor C harcot, at the Salpe­
triere. We shall describe further along the annex of 
the laboratory of photography that has been created 
to utilize it. 

In consequence of the special work that we have to 
do from a medical stand point, 
we have had to get up an 
apparatus entirely different 
from those used at the pre ­
sent time in photochronogra­
phy. It is not a question, in 
fact, of the physician obtain­
ing in a Ivery short time the 
largest num ber of photo­
graphs possible, but rather, 
in the study of any pheno­
menon whatever, of getting 
a sufficient number of them 
to seize on the one hand the 
attitudes that may escape di­
rect observation, and, on the 
other, to know the general 
nature of the motion analyz­
ed. 

It is necessary, moreover, 
that the photographs obtain­
ed shall have sufficient di­
mensions and a model com­
plete enough to allow them 
to be easily studied. 

J titufif it �tutritan. rDECEMBER 30, 1 893. 
beforehand ; in the second, at every contact, we shall it is desired to have objects, the more it is necessary 
obtain a single photograph. to increase the length of exposure. This still further 

Let us now pass on to a description of our materiel, shows the advantage that will accrue from the possi­
which consists of a camera, or receiver, a transmitter bility of reducing the velocity of the shutters at w ill. 
and a distributer. 

I 
The freeing of the shutters is done electrically. Fig. 

(1) l'he Camera (Fig. 2). -This is provided with 2 well shows the electro-magnets and their armatures 
twelve objectives arranged in th ree parallel rows placed near each objective_ The connection of the 
so as to give the twelve images upon a 9 X 12 various wires is effected at a single stroke by means of 
plate. Each obj ective is provided with a sh utter of the piece, B, which is put in communication with the 
the Londe & Dessoudix system. We h ave adopted this distributer by means of a flexible 13-wire cable, twelve 
type of shuutter because it has always given us excel- of the wires being in communication with the twelve 
lent results in practice and because it · is of variable electro-magnets, and the thirteenth serving as a com­
velocity. Here again is one of the characteristics of mon return wire. 
our apparatus, for it permits, independently of the The apparatus is mounted upon a laboratory stand 
variability of the intervals bet ween each photograph, or a field stand, permitting of transporting it with 

sufficient facility. 
(2) The T r a n s m i t t e r . ­

Granting that the sh utters 
are actuated electrically, it  
will  suffice, in order to assure 
the operation of the appara­
tus, to send a current succes­
sively into each of the electro­
magnets, such emissions of 
current, moreover, b e i n g 
made at perfectly equal in­
tervals. The realization of 
such synchronism is a delicate 
matter. Nevertheless, certain 
apparatus, such as a well con­
structed metronome or the 
Foucault regulator, are capa­
ble of giving excellent results, 
for the reason that the work 
to be effected, and which will  
consist in raising a light lever 
that establishes th e desired 
contacts, could in no wise in­
terfere with the regular ope­
ration of these apparatus. 

Nevertheless, the metro­
nome can be utilized only 
for a relatively slow succes­
sion of photographs. As for 
the Foucault regulator, that 
must be so modified as to give 
contacts at intervals variable 
within certain limits. 

We lay it down as a princi­
ple that a number of photo­
graphs amounting to t welve 
is practically sufficient in most 
cases to seize the different 
phases of a motion. Conse­
quently our apparatus has 
been established for giving 
twelve s u c c e s s i v e photo­
graphs_  The problem that 
we have proposed to ourself, 
then, consists in distributing 
these twelve photographs, i n  
a uniform manner, over the 
duration of th

-
e motion ob­

served, whatever be the dura­
tion of the latter, from a frac­
tion of a second up to one or 
more seconds. There is no­
thing even to prevent operat­
ing at more distant intervals, 
at one or more minutes apart, 
alth ough at first sight one 
scarcely feels the necessity of 
taking photographs at so dis­
tant intervals. Yet, from a 
medical standpoint, in order­
to observe certain slow-mov­
ing phenomena, such as the 
transfers of contractions or of 
attitudes during the period of 
catalepsy, this  mode of ope­
ration of our apparatus will 
possess indisputable advan­
tages for noting the position 
of the patient at accurately 
determined intervals. 

Fig. I .-FacSIMILE OF A PHOTOGRAPH TaKEN BY MR. LONDE'S PHOTO CHRONOGRaPHIC METHOD. 

We have had the good for­
tune to meet in commerce an 
apparatus constructed upon 
such principles by Mr. Trouve 
and called an interrupter. 
This instrument, which is de­
signed for medical uses, gives 
more or less frequent inter­
ruptions in a unit of time. 
By means of a very simple 
modification, it has been able 
to serve us for giving emis-
sions of current at intervals 
regulated in ad vance. 

We have consequently had 
to devise a special arrange­
ment that should permit us 
to free the shutters one after 
the other and at variable in­
tervals, according to the ve­
locity of the motion observed. 
Lastly, it may be useful ip 
the study of certain difficult 
cases (for seizing, for example, 
the so movable and var�ed 

Fig. 2.-caMERA. Fig. a.-DISTRIBUTER. 

A metallic cylinder is set in 
action by means of a clock­
work movement p r o  v i  d e d 
with a regulator, so as to as­
sure its uniform operation. 
Upon this cylinder are ar­
ranged, in parallel circles, 
pins whose number increases 
from one extremity of the 
cylinder to the other-one for 
the first, two for the second, 
and so on up to twenty-five 
for the last. The object of 
these pins is to lift a very 
light lever designed to close 
the electric circu it. Every 
ti me the lever is lifted an 
emission of the current oc­
curs. The lever and its sup­
port are capable of moving 
parallel with the cylinder, so 
a;; to appear before such 01' 
such a concentric circle, th us 
permitting of a determinate 
number of contacts being 

FIG. 2.-A, covering plate carrying the objectives, shutters and electric gearing : B, thirteen-wire contact ; C, camera ; D, focusing rack. 
FIG. a.-A, clockwork case ; B, brush ; C, ivory disk ; D, one of the twelve contacts ; E. insulating; tube ; P, the twelve wires connected 

with the terminals G, G ;  Gl,  return "rire ; H, escapement ; I, armature ; J, electro-magnet ; L, regulation of the counter spring ; N, ter­
minals for the cnrrent of the transmitter. 

phases of an attack of hysteria or epilepsy), to take a 
certain number of photographs in quite a short space 
of t ime. Here it will no longer be a quest ion of making 
a photochronographic analysis of a motion, but rather 
of noting attitudes that appear unexpectedly and that 
the physician wishes to preserve. 

With an ordinary apparatus one is powerless, since 
after each exposure it)s necessary to remove the frame 
and to replace it. With ours, on causing each of the 
sh utters to operate isolatedly, it is possible to take a 
dozen photographs at any intervals whatever and ac­
cording to the necessities of the experiment. 

In both cases the physician has only to manenver an 
electric bulb. In the first case, the twelve photo­
graphs will be taken in an interval that has been fixed 

of modifying the velocity of the different shutters. 
This condition is most important as regards the 
quality of the images. We kn ow, in fact. that the ob­
taining- of instantaneous photographs with great speed 
easily leads to a hardness of the image or its insufl'i­
ciency as regards details and intensity. Despite the 
sensitiveness of the present gelatino-bromide of silver 
preparations, the very existence of the image becomes 
more and more problematical in measure as the time 
of exposure is reduced. It therefore may be laid down 
as a principle that such time of exposure must be re­
duced only j ust the length desired to obtain sharp­
ness, under penalty of having insufficient and incom­
plete negatives. 

On another hand, we know that the closer together 

easily obtained at will. 
As regards our special studies, this apparatus, there­

fore, constitutes a very practical transmitter. Neyer­
theless, as the emissions of current always take place 
in the same direction, it is necessary to employ another 
apparatus in order to send the current by turns into 
each of the electro-magnets. This apparat us is the 

(3) Distl'ibnter.-This apparatus, which was con­
structed according to our directions by Mr. L. Leroy, 
is repreFented in Fig. 3. A clockwork movement is in­
closed between the pillar plates, A. Upon the last 
axle is mounted at right angles a rod, carrying at its 
extremity a platinum brush, B, which is capable of 
moving over a series of twelve platinum contacts regu­
larly arranged upon an ivory disk, C. Each of these 
contacts is connected with one of the twelve terminals 
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represented at G G, these latter being put in communi- the conductor terminating in an electric bulb that the Tra nSllOl·tation. 

cation with the twelve electro-magnets by means of operator holds in his hand. A finder situated above The principal lesson suggested by the Fair, as it ap­
the flexible eable of multiple conductors that we have the camera permits of following the flubject and of pears to me, is the i mportance of improving the means 
already spoken of. In the interior, at H, may be seen photographing him at the most favorable moment. and methods of transportation between the different 
an escapement wheel, w hich is controlled by the arma- This installation wil l permit us to enter upon studies parts of our country, so that food products of all kinds 
ture, I, which is attracted every time a current is sent that it was i mpossible to pursue with the usual ma- and perishable goods and matorials in general may be 
by the transmitter into the bobbin, J. At every at- teriel and in a laboratory with a glass roof. On an- carried to market with the greatest possible celerity 
traction, the brush advances by a t welfth of the cir- other hand, th e apparatus is transportable, and this and in the best possible condition. The great mass of 
cumference, and send s the current arriving through permits us to obtain a certain number of sllries, either the American people need better food. It is an indis­
the terminal, G' ,  into the corresponding shutter. On in the country or at the seaside. On the present oc- pensable basis and condition for their attainment of 
taking care, before any operation, to place the brush casion, j ust as an exam ple, we give in Fig. 1 a fac- permanent prosperity and of the fullest civilization of 
in the position t hat corresponds to zero, one will con- simile of 011e of our negative,; representing an equili- which they are capable. Most of them still think of 
sequently free all the shutters in the order that has brist upon a wire. Mlle. Barenco, of the New Circus, their food without seriousness and with slight percep­
been fixed in advance. Such order wi ll depend solely who was kind enough to corne and pose I'or the special , tion of its relations to the highest uses and objects of 
upon the arrangement of the human life. Though every 
wires of the various electro- dish prepared by unwilling 
magnets in such or such a hands is poisoned, yet cook-
terminal. ing is mostly slave's service, 

One can thus easily changll without honor, respect or re-
th e order of succession of the ward. The life of American 
photog raph s  aceording to the worki ng people need s recon· 
direction of the motion, and struction, from its basis in 
this is very advantageous for the character of their food 
the reading of the results. to its apex, whatever that 

The apparatus employs the may be, and one of the most 
current of a battery of six i mportant means for improv-
bichromate piles, two to ac- ing the food of the mass of the 
tuate the distributer, and four people is the development of 
for freeing the sh utters. the better methods for the 

Operation of the App(l1·· transportation of food pro-
atus. -The focusing having ducts bet ween the different 
been · effected, the shutters regions of our country. '1'h e  
are 8et and their velocity is people who work with their 
regu lated by means of tht' hands for wages, and espe-
lower handle, which moves cially those who work in 
in five notches corresponding shops, mills a n d factories, 
to five different velocities. need more fruit f o r  food, 
The Twuve transmitter is so fruit in better condi tion and 
regulated as to have desired at less cost. We should, as 
number of contacts for the fast as possible, reduce the 
reproduction of the m0tion tIme for railway transit be-
that it is desired to photo- t ween the great fruit gardens 
graph. The cylinder is then of our Pacific coast region 
set in motion, and, after it has and the homes of the vast 
been ascertained whether the .Fig. 4.-NEW OPEN AIR PHOTOCHRONOGRAPHIC LABORATORY. populations of our northeast-
brush is really in its starting ern States. We shall soon 
pO!lition, the piles are lowered. The operator then benefit of our readers, is, in these photographs, exe- have a home market for all our food products ; our 
holds in his hand an electric bulb, and, when the mo- outing a volt from right to left-a motion that she re- system of rail way management should be such as to 
ment has arrived for operating, he has only to press peats several times in succession, her limbs remaining secure the best possible markets for produeers and the 
the latter and maintain a contact during the time of ' extended. The series is complete in ten photographs, best prod ucts for consumers at rea"lonable prices.­
the experiment. The brush of the distributer frees the eleventh and twelfth representing the beginning J. B. Harrison in Chicago Tribune. 
the shutters one after the other, and the photochron- of the same motion, but in an opposite direction. The _ ' . '  • 
ographic series is obtained at the intervals that have twelve photographs were taken in 1! second. Each of A SHORTHAND TYPE WRITER. 
been fixed in advance. In case it was desired to ob- them measures 2% by 2% inches. This if! a typewriter built especially for rapid work ; 
tain a discontinuous series, that is to say, the twelve In conclu!lion, we believe it our duty to thank all simple enough to be very strong and small enough to 
photographs at Fny intervals whatever, it would those who have been our true fellow-laborers, and who be light, portable and noiseless. In fact, it is not 
suffice to suppres� the transmitter. Upon sending have been instrumental in causing our ideas to pass much larger or heavier than a pair of opera glasses. 
the current directly into the distributer, a photo- from the domain of theory to that of practice : Messrs. Speed is gained by arranging the keys and type so 
graph will be obtained every time the electric b ulb is Dessoudix and Bazin for the mechanical part, the that every letter on the keyboard can be printed at 
compressed. Messrs. Mors Brothers for the electrical arrangement, one time without shifting the hands, all the most 

In stUdies concerning locomotion, either in man or and Mr. Lucien Leroy for his distributer. Nor can we frequently used letters being duplicated. Thus in 
animals, a very simple arrangement will permit of forget our venerated master, Mr. Charcot, who has aI- writing the word " start, " the " sta " would be struck 
making the apparatus operate automatically when ways encouraged our researches in  the so interesting with the left. hand and the " rt " with the right hand 
the subject arrives in the field of the ohj ective:;, field of medical photography, and whom we saw for sim Ultaneously, the entire word being printed at one 
Across the path that the subject is to follow is placed the last time when he did us the honor to come to stroke, after which the machine automatically draws 
a weak thread that keeps separated from each other witness the operation of the new laboratory installed the paper forward and is ready for the next word to 
two metallic plates at which end the cond uctors that under our direction in his service of the Salpetriere . - be printed, so that it really requires no more strokes 
previously led the current into the electric bulb . .A. Londe, 'in La Nature. of this k ind

· 
to print a whole sentence on the Ander-

The current will not be able to pass until, the ... . .  , .. !lon Shorthand Type writer than it would to merely 
thread being broken by the passage of the ARTIFICIAL wood suitable for making furniture, !ltrike the space key for making spaces between the 
!luhject, the plates have come close together. The roof covering and insulating purpoRes can be made bame words on an ordinary typewriter. This ar-
apparatus will operate then at the velo- rangement of the keyboard restricts the 
city that has been fixed in advance by the number of k eys and necessitates the omis-
operator, and in this way will be avoided sion of the less frequently used letters of 
many fai lures, and will  be suppressed the tbe alphabet. These omitted letters are 
lost time that is inevitable between the represented by combinations of those the 
moment at which the subject is seen to machine prints, and as soon as this list or 
arrive in the field of the apparatus and code of cipher letters is memorized, the 
that in which the apparatus is set free. learner has 11 complet<� alphabet at his ser-

Fig. 4 shows perfectly the arrangement as vice and can begin practicing for speed. Six 
a whole at the moment at which the ope- weeks' practice will, it is said, give a speed 
rator is about to catch the motion of a sub- of about 100 words a minute. No knowl-
ject who is forging a piece of metal. This 
figure, m oreover, represents the new open 
air laboratory that has j ust been installed 
at the Salpetriere, thanks to 11 subsidy 
generously granted by the Municipal Coun. 
cil of Paris. A large screen, 20 feet in 
length by 10 in width, permits the subject 
to stand out in relief from a plain back- ANDERSON'S SHORTHAND TYPEWRITER, 
ground. Parallel with the latter there is a 
horizontal track for the study of motions 
seen from the side. A second track at right angles I according to a patent process by burning magnesite 
with the other permits of catchi ng face or back togeth er with waste vegetable or animal matter, such 
motions. In th e  prolongation of this latter track are as wood, shavings and chips, sawdust, cellulose, cot· 
placed rails that carry the car upon which the appara- ton, hair or wool. The materials are first pulped with 
tus is mounted. In this way, the latter can be dis· a solution of magnesiu m  chloride in water, or a solu­
placed with great facility. tion obtained by saturating hydrochloric acid with 

The piles, transmitter, and distributer are placed magnesite, with which mineral the pulp is then mixed 
upon a table. The box containing the transmitter is and moulded into any desired form. The articles are 
represented open in order to allow the latter to be seen. subsequently lixiviated. preferably in running water. 
There is also shown the flexible cable that connects Suitable coloring matter can be added to the materials 
the distributer with the photographic apparatus and at will. , 

edge of stenography is required ; there is  
nothing to learn except the list of cipher 
letters. 

The New York office of the Anderson 
Shorthand Typewriter is in the W orId 
building, rooms 149-151. Among the well 
known firms em ploying its operators may 
be mentioned the Forbes Lithograph Manu­
facturing Company, of Boston, the JOUJ'nal 
of Commerce and Commercial Bulletin, of 

New York, the Trust Company of North America, at 
Philadelphia, the Kellogg Newspaper Co. , Memphis, 
Tenn. , the American Public J;[ealth Association, with 
numerous lawyers, Congressmen and business houses. 

" 4  • . • 
Crops of the U nited States. 

The total value of the crops of the United States 
during 1892 is estimated at $3, 000, 000,000, of which the 
largest item is $700, 000, 000 worth of hay. The animal 
products. including meats, dairy products, poultry and 
eggs, and wool, are placed at $965,000,000 more. 
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RECENTLY PATENTED INVENTIC:rS. 

Railway Appliance ... 

CAR COUPLING. -Carman Frost, Hew­
lett's, N. Y. This is a device capable of coupling wUh 
a link and pin coupler as well as with another of its 
kind, and with which the coupling may be effected upon 
a curved as well as a straight track, there being 
a simple method of uncouplmg, either from a platform 
or the sides of a car. Combined with a chambered 
drawbar is a shde having a forward forked end and 
downwardly projecting branch, there being a spring 
between the branch of the slide and the end of the 
chamber of the drawbar. A coupling dog is pivoted 
in the drawbar and pivotally connected with the slide, 
while connccted with the projection are means for operat­
ing the slide. 

DIechanicaJ. 

MANUFACTURING CHAINS. -C h a r 1 e s 
While, Barrow-in-Furness, England. This inventor has 
provided means for making chains with endless links 
formed from molten metal in a very simple and inex­
pensive manner. The mould consists of a divided cas­
ing or holder with recessed seats, and cores set in the 
seats having non-intersecting horizontal and vertical 
recesses registering with the recesses in the seats, the 
registering recesses of the holder and COl es forming 
elliptical cavities for the reception of the molten metal 
to form the links of the chain. The recesses of the 
holder and core sections form non-interoecting ellIptical 
cavities, the planes of which are at right angles to each 
other. 

LUBRICA TOR. - Lin dley Fawcett, Eu­
reka, Cal. This IS a device especially adapted for oiling 
the bearing surfaces of commutators of electric motors, 
where only a little oil is necessary, but frequently ap­
plied, to prevent grooves being worn In the commu­
tators by the friction of the brushes. The invention 
provides a swab which wipes the commutators in the 
same way this would be done by hand, so as to tuuch 
every portion of their bearing surfaces, there being a 
simple arrangement for operating the swabs from the 
armature "haft, the speed being reduced so that the 
swabs will be applied at only necessary intervals. 

Agricultural. 

STALK CUTTER. -James H. Herring, 
Murphy, Texas. This is a machine adapted to be 
drawn over a field and cut standing or prostrate corn or 
cotton stalks, etc., cntting off the stalks at their roots 
when standing, and reducing them to small pieces which 
can be plowed under and serve as a fertilizer. The 
field from which the ears of com or the cotton have been 
gathered is thus rapidly cleaned up and strewed with 
small fragments of vegetable fiber, readily plowed into 
the soil in condition for qulck decomposition and assim­
ilation. 

MisceJJa neou ... 

WAVE MOTOR. - James C. Walker, 
Waco, Texas. 'rhis inventor has devised an apparatus 
to be located in the sea near the shore, for utilizing the 
power of the waves. In a main supporting frame, 
properly anchored, a casing supports a vertically mov­
able buoy, adapted to be lifted by a wave, and when the 
wave recedes the weight of the buoy depresses a pump 
piston, the rise of the piston and the power developed 
thereby depending upon the heIght of the wave and the 
size or the buoy, and the power developed by the de­
scent depending on the weight of the buoy and its 
fall. 

VESSEL PROPELLING MECHANISM. ­
Frank 'rafI, Whitestone, N. Y. Two elastic blades or 
fins are, according to this invention, arranged on oppo­
site sides of the vessel, to be actuated by two tran.­
verEe reciprocating rigidly attached shafts, having a 
sliding connection with each other at their inner ends, 
gear wheels and pitmen inlparting a reversed reciprocat­
ing motion to the two shafts and blades. This mechan­
ism may be used of itself alone or as an auxiliary to the 
nsual screw propeller, the fins beiug designed to oper­
ate after the analogy of a fish's tail. 

AERIAL CAMERA.-Cornele B. Adams, 
Augueta, Ga. A camera having an automatic shutter 
is suspended from a parachute detachably connected to 
a balloon proper, there being electro-mechanical means 
for reducing the lifting power of the balloon, and in­
cluding a barometer in circuit, whercby an automatic 
exposure will bc made when a predetermined height has 
been reached, and the descent of the camera with the 
parachute or balloon will then be made. 

METHOD OF PHOTOGRAl'IIMETRY. -The 
same inventor has ohtained a further patent providing 
a method by means of which aerial photographs, taken 
as above, may be converted into topographical maps, 
to delineate not only the horizontal positions and dis­
tances of objects, bnt from which the altitude of the 
objects may be quickly ascertained without the aid of 
other field instruments. It consists in first taking pho­
tographs of the same object or tract from different 
altitudes, and afterward determining the intersection of 
the vision lines of the different photographic exposures 
by geometrical and mathematical processes. 

CARROUSEL. -Milton T. ·Weston, Ken­
ton, Ohio. A merry-go-round that may be readily set 
up on a lawn, in a hall, or elsc\"here, and conveniently 
taken apart and stored when not in use, has been de­
signed by this inventor, for which he has been awarded 
two patents. The arms to which the carriages are to 
be secured are supported on a mast, and the driving 
mechanism may be operated on to stop the revolution of 
the arms at any time. Wherever possible the parts are 
put together with pins or hooks, to facilitate theIr being 
readily taken apart and put together. One of the patents 
especially provides for such construction of the machine 
that shafts and gearing may be dispensed with, there being 
a belt connection between the carriage shafts and a 
grooved drum on the mast. This construction is very 
simple, durable and inexpensive, besides being very 
light, reducing the friction to a minimum. 

WORKMAN'S TIME RECORDER. -George 
W. McAninch, Davenport, Iowa. In a suitable casiIlli: 
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are oscillating rollers driven by clockwork, the rollers 
carrying a detachable ruled time sheet, and there being 
on the front of the casing hooks on which the workmen 
place checks in going to work, removing them on leav­
ing. Both the placing and removing of the checks cause 
punctures to be made in the sheet in such manner 
that, at the end of the week, it will exhibit a complete 
record of the workman's time. The machine is not lia­
ble to get out of order, automatically adjusting itself 
daily, and being reset once a week. 

BICYCLE.- George B. Robinson and 
William R. Roby, Colorado Springs, Col. This inven­
tion relates especially to the driving gear of safety bicycles, 
affording a convenient differential gear mechanism by 
which the speed and power may be changed at will 
without dismounting. 'l'he constrnction is simple and 
substantial, and also provides a positive and easily 
working arrangement for turniug one of the sprocket 
wheels on the pedal shaft faster than the shaft itself. 
By the simple movement of a lever the gear may be 
shifted to or from either one of three positions, the first 
being the normal position, the second one in which the 
gear 1V0rks slower and with greater power, and the third 
position giving greatly increased speed. 

SPEED GEARING FOR C Y C L E S. -
George Glydon, Birmingham, England. This is an im­
proved gearing which is also adapted for use on other 
machines, being simple, durable and dust proof. In a 
casing supported by a fixed frame are journaled two sets 
of pinions in mesh with one another, an internal gear 
wheel on the spindle meshing with one set of pinions, 
a spnr wheel meshing with the second set of pinions, and 
a hub carrying the spnr wheel forming a part of the 
wheel to be driven, the hub havin;>; a casing forming a 
covcr for the casings supporting the pinions. The sev­
eral casings also form a receptacle for the oil or other 
lubricant. 

BICYCLE. -Murray Acklin, Angel Island. 
Cal. This improvement relates especially to the driving 
gear of bicycles, providing therefor a speed shifting ap­
paratus which is simple, durable and extremely con­
venient. On the middle portion of the driving shaft is 
a clutch mechanism adapted to engage either of two 
sprocket wheels, the bicycle being driven with great 
power, for up-hill work or hard traveling, when one 
wheel is engaged, and at a hIgh speed when the other 
wheel is engaged. The engagement with one or the 
other of the sprocket wheels is effected by the movement 
of a lever, and when this lever is placed in position so 
that neither of the sprocket wheels is engaged, the ma­
chine is adapted for coasting. 

GRAIN CLEANING MACHINE. - S ylves­
ter Bisbee, Madelia, Minn. This machine is especially 
adapted for the effective treatment of flax, as well as the 
cleaning of other grain. Groups of screens are em­
ployed in the machine, to which constant motion is 
given, the good grain famng · throngh the meshes of the 
upper to the lower screens of each of the groups, and 
passing ont of the rear of the machine into a blower, 
where it is cleared from all foreign matter. 'Brushes 
work against the screens constantly to thoroughly clean 
their meshes and promote their efficiency, rendering 
them capable of delivering material more qnickly and 
in better condition than where such devices are not em­
ployed. 

DISTILLING AND CONCENTRATING Ap­
PARATUs.-Albert F. Trageser, New York City. This 
is a simple and inexpensive apparatus for the treatment of 
glycerine and heavy oils, requiring no separate vacuum 
pan, whereby it may be employed by small manufactur­
ing establishments, permitting soap makers to make 
glycerine from their own soap lyes. The improvement 
comprises a shell provided with an evaporator, a re­
ceiver .and a condenser located one above) the) other, 
the condenser being connected with the still and dis­
charging the condensed vapors into the receiver, which 
serves as a storage reservoir for the accumnlating liquid, 
and is adapted to charge the evaporator. 

DECOMPOSING FU SED METALLIC CHLO­
RIDEs.-Farnham M. Lyte, 60 • Finborough Road, Lon­
don, S. W., England. This is an electrolytieal process 
for the decomposition of the chiorides severally or in 
admixture while in a state of fusion, and consists essen­
tial;y in effecting the decomposition within an open­
mouthed, bell-like chamber, sealed by dipping into 
molten metal corresponding to the base of the chloride 
under treatment, and resulting for the most part from 
the decomposition of the chloride. This method pre­
vents the escape of chlorine and permits of running off 
the metal as fast as it is rcdnced, besides presenting 
other highly valuable features. 

AXLE BEARING. -Henry' N. Hamilton, 
Yonkers, N. Y. The axle is, according to this Improve­
ment, provided with a number of c" llars, and the hub 
has a box with internally screw-threaded ends, the outer 
end being reduced. A tnbe leads from the box through 
the hub, and an apertured skein having its ends exter­
nally screw-threaded, the inner end being enlarged and 
having internal shoulders to fit upon the collars of the 
axle. The bearing is cheap and practically self-oiling, 
being adapted to run a long time and keep the axle 
spindle well oiled, while also excluding dust. 

C OMBINATIO N  LOcK. -Joh n A. Bexell 
and Victor O. Peterson, Rock Island, Ill. This is a 
simple, compact, and inexpensive lock, consisting of a 
cylinder inserted in the door, and provided with internal 
grooves parallel and at right angles to its axis, an en­
larged knob spindle carrying spring-pressed followers 
adapted to work in the grooves of the cylinder, a key 
being made to act on the followers to force them to un­
locking position. The bolt is operated by a lug on the 
hub of the knob spindle, while " spring-pressed latch 
pivoted to the bolt engages the bolt-operating lug. 

EASEL. - Charles E. Fountain, Port 
Townsend, Washington . Opposite standards have at 
their upper ends notched posts between which a drawing 
board is held to swing, with fastening devices to snp­
port the board at any desired height, and means for fix­
ing its inclination. It is also provided with swing­
h:g tables adaptod to hold water, paint brushes, ete., ar­
ranged on opposite ends of the easel, these tables being 
fastened beneath' the drawing board when the easel is 
to be packed away. it then taking up but IiDl&Il space. 

KEY RING. -.Tames M. Matthe ws, Gra- l shoeS, bearing blocks to which is secured a cross beam 
ham, Va. This device consists of two open links, one supported on the runners, knee braces being fastened to 
split longitudinally to form a passageway for the other, the beam and to the runners, and a bolster pivoted on 
and each of the links having at both ends inwardly ex- the beam. 
tending arms. a pivot connecting two corresponding 
arms. It requires considerable skill to open and close 
the links to insert or removc a key, thus preventing their 
accidental displacement or removal by unanthorized per-
sons. 

FIREPLACE DAMPER. -Erick J. John­
son, Chicago, Ill. This is an improvement on a former 
paten1led invention of the same inventor, and provides 
for a cam adapted to engage the pivoted damper plate, 
to swing it up or down in the throat of the fireplace and 
to lock it in position. The damper is thus automatically 
supported in position, and the constrnction is simple and 
durable. 

REFRIGERATOR. -Anton Larsen, New 
York City. This is an improvement in refrigerators hav­
ing a siphon attachment for drawing off the water accu­
mulated in the drip pan by melting ice. A trap is em­
ployed to prevent the escape of cold air from the box 
with the discharge water, the water siphoning out only 
when it has reached a certain height, and the water at 
all times constituting a seal against the escape of cold 
air. 

VEGETABLE CUTTER. -Constantin Rai­
ble, Oskaloosa, Io,Ya. This is an improvement on a former 
patented invention of the same inventor, providing !t 
cutter to cut or slice vegetables to any desired thickness. 

FOLDING CHAIR. - Gutie H. Tuttle, '  It has a cutting cylinder with its periphery formed of al­
Shorter's Depot, Ala. This improvement is especially ternately arranged knives and hinged throat plates, there 
applicable to dental chairs, the construction being very being adjustable stops for limiting the inward movement 
strong and inexpcnsive. and the chair, when not in nse, of lthe ,throat plates, which are adjustable relative to 
being foldable in such manner as to occupy but little the edge of the knives to regulate the thickness of the 
space. The chair has a back, seat, seat support, and slices. 
foot rest, the back aud the foot rest being independently 
adjustable, so that the chair may be placed in a position 
to suit the patient, or to place the patient in the best po­
sition to be operated upon. 

POCKET KNIFE. -Gustaf F. Lundquist, 
Silverton, Col. All kinds and shapes of knives may, by 
this improvement, be made to serve the purpose of ' a 
magnetic needle or compass, so that one can at anytime, 
whether on land or sea, determine the north and south 
direction. The knife ends or termiuals are made to have 
opposite magnetic polarity, and on the handle are means 
for supporting the knife horizontally, but free to rotate. 
The knife can also be made to indicate the time of day, 
by use as a sun dial. The application of this interesting 
feature to a knife is made at a very slight expense. 

JAR CLOSURE. - Frank. H. Palmer, 
Brooklyn, N. Y. The neck of the jar has an annular 
flange engaged by the ends of a "pring wire bail 
which e'{tends over the top of the cover, the bail 
holding in place a bal! which closes an opening cen­
trally through the cover into the jar. After the cover is 
locked in place and the contents of the jar steamed. a 
partial vacuum is formed. whereby the jar is tightly 
sealed. To remove the cover, the bail is sprung off, 
when it is easy to remove the ball valve, thus breaking 
the seal and loosening the cover. 

SPooN.-William J. Osterman, Rich­
mond, Va. This spoon has an attached scraping device 
by means of which the bowl of the spoon may be readily 
cleaned of any sticky material. The scraper has its 
lower edge conformed to the curvature of the bowl, and 
has a shank sliding in guides on the handle, and giving a 
spring pressure whereby the scraper will press the spoon 
throughout its stroke, and will be held in any position 
it may be set along the bowl. 

ATTACHING ELASTIC BANDS TO B OXES. 
-Jose Pou, Havana, Cuba. To quickly attach hands 
or other springs to match boxes, etc., for holding the 
�over in place. a machine has been devised by this inven­
tor. A reciprocating needle is adapted to pass through 
the cover and bottom of the box, to form openings, and 
having a hook for supporting an elastic band and drawing 
it through the openings, in connection with wire-feeding 
devices to feed a wire on each side of the box through the 
elastic band. 

WASHING MACHINE. -Peter M. Thomp­
son, Anaconda, Montana. This machine has a semi­
circular body in whose bottom rubbing rollerE arc semi­
circularly arranged, the rollers being polygonal in cross 
section. A rubber provided with a series of ribs IS 
adapted to be rocked or laterally reciprocated to rub the 
clothes placed between its ribbed surface and the bed of 
the rollers, in such manner that the position of the clothes 
will be constantly shifted, successfully removing the diri 
without liability of injuring the clothes. 

STEAM C OOKER. -John A. Kendall, 
Maysville, Mo. This cooker is desigued [to facilitate the 
preparing of food without the loss of nutriment or flavor 
by evaporation, and preveut the odors of cooking from 
being distributed through the house, the steam being re­
tained and condcnsed in the apparatus. A cooking ves­
sel is fitted to a water-heating vessel, and has a cover 
extending down into the latter, while combined there­
with is a steam chamber and one or more food recep­
tacles. 

Box. - Joseph M. Baker, Louisville, 
Ky. This improvement rclatcs to a former patented 
invention of the same inventor for boxes for holding plug 
tobacco, etc., forced into the box with considerable pres­
sure. The box requires no nails, is of increased strength 
and admits of the use of thin end pieces, while it can be 
quickly and readily opened and remain the neat-looking 
package it was before opening. 

TRUNK. -James L. Warren, Gosb en, 
Texas. This trunk has a deep lid hinged at one side as 
nsual, a tray jointed to the same side as the lid by bent 
hinges and folding against the top of the lid within, 
while a lower tray is hinged to the rear side of the trunk 
body and folds 'up against the other tray, there being 
hinged lids for both trays. The trunk provides novel 
adjunctive features better adapting it for the reception of 
clothing and small articles needed by travelel1l, and their 
convenient stowage and removal. 

WINDING KEY FOR GUITARS. -John 
Ayuso, Brooklyn, N. Y. This is a supplementary key 
adapted for use in connection with screw keys, whereby 
the latter may be more quickly and conveniently turned 
than with the fingers. Instead of the half turn only, at 
one effort, the screw can, with this improvement, be 
given a complete turn with each twist. 

SLED. -Franklin N. Wilde and Elmer 
F. Campbell, L'Anse, Mich. This improvement relates 
especially to lumber or bob sleighs, for which purpose 
the inventors have designed a simple, inexpensive, 
and very strong sleigh, made entirely of metal, pre­
ferably steel, with the parts so formed that they may 
be conveniently put together. The runners have flat 
lx>ttoma and upturned side llauges to which are secured 

B o o  M E R  A N G.-C harles W. Renear, 
Stockton, Cal. This is a toy embodying the principle of 
the Australian boomerang, but adapted to be thrown by 
a gnn or other sultable instrument instead of by hand. It 
has flat arms extending at an angle to each other and 
twisted slightly, with a safety edge flange extending 
around the edges and terminating near the elbow. It 
has an erratic path when projected, but is extremely 
light, so that it may be harmless 

MEASURING TOOTH ROOTS. --Asher I. F. 
Buxbaum, Cincinnati, Ohio. The device designed by 
this inventor for the purpose named forms a wire loop 
for measuring the circumference of teeth or their roots, 
and consists of a tube or hollow body, and a portion 
through which the wire passcs, and which is rotatable on 
the body to twist the wire to form the loop. 'l'he devic� is 
very efficient and measurements are thus qniekly ef­
fected. 

DESIGN FOR A SKATE.-Sylvenus D. 
Mosher, Storm King, N. Y. The blade of this skate is 
relatively long, its bed has concave sides, and on the 
bed are raised heel and ball surfaces of oval shape, with 
open panel-like figures. 

NOTE.-Copies of any of tbe ' above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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th(; regnlation of the current is automatic." Just before 
this it describes the way in which shunt,wo\lnd dyoamos 
regulate themselves in arc lighting where the lamps are 
connected up in series. Now, in arc lighting, as I under­
stand it, as the resistance is lowered by turning out some 
lamps, the voltage falls ;  and in incandescent lighting, 
when the resistance is lowered by turning on some lamps, 
the voltage remains the same and the amperage increases . 
Why does in the one case the voltage change and the 
amperage remain the same as the resistance of the ex­
ternal circnit falls ? And in the other does the amperage 
change and the voltage remain the same, the resistance of 
the field magnets being the same, since the dynamo in 
both cases is· self·regulating, according to " Experimental 
Science" ? A. Supplying lamps in parallel, a shunt­
wound dyoamo will regulate itself tolerably well, if the 
armature resistance is low. It is especially adapted for 
series lighting. It is more sensitive to irregnlarities of 
speed than is a series-wonnd dynamo. The action of 
shunt-wound dynamos is best studied from their charac­
teristic cnrves. Examples are given in 'rhompson's 
" Dyoamo-Electric Machinery." 6. If a dyoamo had its 
field magnets always of the same strength (being excited 
from some different source), and was run at a perfectly 
nniform speed, would a change of the resistance of the 
external circuit change the voltage ? A. The voltage 
would be constant. 7. Suppose we charge a storage bat­
tery thus : The whole resistance of circuit is 15 ohms. 
At its end is a storage cell with terminals M and H. By 
Ohm's law (I. = t) 1 ampere would pass ; but since C R 
= E. M. F., the potential between M and H is } volt 
(t . 2 = i) ; but ! of a volt is not enough to overcome 
the voltage of the storage cell. Hence it would not 
charge. Please show me where the mistake is in the 
above conclusion. There must be one somewhere. A .  
I n  treating an electric circu.it with opposed voltagcs, you 
subtract the less voltage from the greater and take the 
remainder as the nct or actual voltage. The rule you cite 
applies only to actual resistance of a circuit through which 
a current is passing. Counter-electromotive force cannot 
be treated as if it were resistance. 

(5626) J. P. G. writes : 1. In SUPPLE­
MENT, No. 641, on page 10240, in second column, you gIve 
No. 18 wire for armature, and on next page, last column, 
No. 16 for same. Which size is proper ? A. It should 
read " No. 18 " for armature coils. 2. Is wire to be sin­
gle or double wound ? A. Single wound is more com­
pact. You may use either. 3. Could motor be connected 
to some power and give satisfaction, same as run with 
battery power ? A. Yes ; as a motor. It is not adapted 
for use as a dynamo. 4. How many revolutions is the 
armature required to make ? A. As a motor, this regn­
lates itself by the power, say 1,000 to 2,000 per miuute. 
5. How many 16 candle power incandescent lamps would 
the above motor run ? A. None. 

(5627) O. S. asks how to make a dry 
cell. A. See onr SUPPLEMENT, Nos. 157 and 767 ; also 
the SCIENTIFIC AMERICAN, vol. 61, No. 20, and vol. 67, 
No. 2. 

(5628) E. F. asks : 1. What must be the 
essential difference between an arc lamp designed to burn 
on a constant potential circuit and one designed to burn 
on a constant current circuit ? A. The constant potential 
lamp must have a resistance coil in series to steady it. 
The constant current lamp must have au automatic cut­
out, so that if one lamp goes out it will not open the cir­
cuit. 2. With what is almninum combined in its natural 
state, and how may I obtain some of the ore ? A. WIth 
oxygen generally, in all clays. and earthy minerals in 
general ; with fluorine in cryolite. 3. Has ammomacal 
alum ever been obtained by the direct combination of 
ammonia, Bulphuric acid, and aluminum ? A. No; except 
possibly as a chemical experiment. 4. If it has, please 
tell how. If not, would the combination be of any value ? 
A. Dissolve the aluminum in hydrochloric acid; evapo­
rate with sulphuric acid until all hydrochloric acid is ex­
pelled; add requisite amount of acid, if necessary, and of 
ammonia, and crystallize. There wouid be no object in 
carrying out such a process. 

(5629) W. S. D. writes : The recent ap-
(5624) G. A. M. asks (1) for a compound plication of electriCIty to canal boats is regarded as a 

with which to coat wood and metals sO that they will re- great invention. Now, it has always been stated that 
sist the actiou of the acid. such as are used in batteries. steam could never be used as a motive power on canals for 
A. Paraffine wax or thin sheet gutta percha. 2. Would the reason that the banks were undermined and ruined 
it be practical to make a Gramme ring motor as few as by the wash of the swiftly moving boat. Could you, 
fonr coils, and wOnld it have any advantages over one I through , your paper, kindly explain to me and several 
with a Siemens armature ? A. You can do this; but it I others why the wash of an electric canal boat, moving at 
is not advisable, and wonld not be better than a Siemens the rate of eight miles an hour, would be any less ruinous 
drum armature. 3. Is there any salt of mercnry whicb to the banks of the caual than the wash of a steam canal 
can be put into the hattery solution to keep the zincs boat moving at the same rate of speed ? Both boats, of 
amalgamated ? A. Mercury nitrate. 4. Is there auy course, to have screw propellers. A. The mode of pro­
simple way of finding the number of revolutions of a pulsiou does not affect the wash on the banks of a canal. 
small motor or engine ? A. Attach a sharp-pointed pen- Stern and bow wheel propulsion was tried ou the Erie 
cil ncar the axis of rotation. Move a piece of paper Canal as early as 1833, and was then declared inadmiss­
mounted on a board in front of the pencil. Keep it mov- ible on account of the wash. The Baxter system of screw 
ing steadily for five or ten seconds. Then count the propnlsion began about 1870, in which speed was sacri­
turns in the spiral. Some one may time you while you ficed to save the banks, four miles per hour being ahout 
move the board. the average, while six to seven miles could be made by 

(5625) E. R. W. asks : 1. Please tell me 
exactly how the resistance of commercial German silver 
wire compares with that of pure copper. A. German 
silver varies in resistance according to its composition. 
If you use the factor 12 or 13, you will not go far wrong. 
2. What is the rnle to find the number of ampere turns 
required to get a given lifting power from a given magnet 
core, allowing for distance of the coils from core ? A. 
There is no general rnIe. It all depends ou the shape, 
material, and dimensions of the maguet core. The cal­
culations must take leakage of lines of force into account. 
We refer you to Sloane's " Arithmetic of Electricity,"  
$1 ; Thompson's " Electro-magnet," $1 ; Thompson's 
.. Electro·magnetic Machinery," $6. These we can sup­
ply by mail. 3. If I have a storage battery with ten 6).ji 
X 4).ji inch plates, each plate punched'full of !4 inch holes, 
which are filled with red lead, how fast can I discharge it 
without injury ; that is, how many amperes ran I pass 
through it. About how many ampere hours would it 
have ? A. Allow six amperes per square foot of positive 
plate ; about six amperes for the battery. It should 
have sixty ampere honrs. 4. What would be its in­
ternal resistance, the plates being separated about three­
sixteenths inch ? A. Almost negligible ; perhaps one 
one-hundredth ohm. 5. In " Experimental Science," 
page 527, it says : .. The Weston dyoamo is also perfectly 
adapted to incandescent lighting. With a constaJlt speed 

the same boats between New York and Albany. B. T. 
Babbitt built an experimental boat to overcome the diffi­
culty by jet propulsion, taking iu the water at the bow 
and discharging at the stern. It did not meet expecta­
tions, and the scheme was abandoned. No matter what 
kind of power is used, the speed of the boats, if made for 
carrying the greatest bulk, must conform to the hydraulic 
condition of the canal. Depth and widtb are the all-im­
portant exponents of speedy trausit on our internal 
waters. We have seen the Iigbt draugbt, sharp-lined 
packets of the olden time drawn at the speed of a full 
trot with nine horses, or at Eleven miles per hour, with 
the waves curling over the tow path, but destructive to 
the canal. If ever an average speed of eight miles is ac­
complished on 0l\r canals on a commercial basis of profit, 
it will be when the canals are 10 feet deep and ]5O feet 
wide. 

(5630) W. J. R. asks : How is it that 
stumps of trees are found in the bogs of Irelaud as far as 
twenty feet from the snrface, which look as if they had 
been broken off ? I have never found any one that could 
give me any explanation as to how they came to be so 
situated. A. The tree stumps found beneath the stIrface 
of bogs and swamps grew there in prehistoric times, be­
fore the water was raised above their roots. Geological 
changes in the level of the land have caused the water to 
rise or the land to settle and cover the lower part of lthe 

trees. The part above the water decaying, left the stumps 
under water, which preserved them until the vegetable 
growth converted the pond or swamp into a peat bog. 
There are many such examples in Enrope and America. 
Sound cedar timber is now mined from ten to twenty feet 
below the surface in the swamps of Southern New 
Jersey. 

(5631) R. W. O. asks for a formula for 
computing the number of pounds pressure a boiler will 
stand, if you know the thickness of the iron and the size 
of the boiler. A. The j;mrsting streugth of a boiler is the 
thickness of the iron or steel in decimals of an inch, mui­
tiplied by its tensile strength, minus the per cent of loss 
of streugth by the method of riveting. The product di­
vided by one-half the internal diameter of the boiler. A 
single-riveted shell, with the best proportion of size and 
pitch of rivets, may be rated at 60 per cent of the value 
of the plate; a double-riveted shell at 70 per ccnt. For 
example, a double-riveted boiler, 48 inches diameter, five­
sixteenths inch steel plate of assumed 60,000 pounds ten-

0'31 X 60,000 X 0'70 
sile strength, the figures will be -- ----- = 

24" 
542 pounds, the ultimate strength of the boiler. The 
safe working pressurc should be one-sixth, or 90 pounds. 

(5632) O. W. -Oatgut is made by scrap­
ing the entrails of sheep, twisting them while stretched, 
and holding them so until they are dry. 

(5633) J. R. asks : 1. A test suitable to 
make before an audience to demonstrate the existence of 
opium in cigarettes. A. Try treatment with boiliug alco­
hol and application of the ferric chloride test to tbe fil­
trate. This gives a dark blue color. 2. Is it probable 
that therc would be enough arsenic to detect hy Marsh's 
apparatus ? A. It is doubtful. You can easily try it. 
Use chemically pure zinc and acid iu making the test. 3. 
Is it injurious to health to sleep in a room with a coal fire 
burning in an open front stove ? A. Not if the stove has 
a proper draught. 4. Is it true that the top portiou of a 
buggy wheel turns faster thau the lower portion ? If so, 
why does it ? A. Sep, our SUPPLEMENT, No. 706. 

(5634) W. O. asks : 1. What determines 
which is the positive pole in a thermo-electric pair ? A. 
The relations are determined hy trial. There is no uni­
versal rnle, and the thermo-electric relations of metals are 
different at different temperatures. 2. What two metals 
give the greatest current ? A. Bismuth and crystallized 
antimony at ordinary temperatures. 3. Does the E. M. 
F. depend upon the number of pairs in series, or upon 
the intensity of the heat applied ? A. On both. 4.  Is 
there any varnisb not affected by boiling water ? A. We 
can give no reliable f,JTIllula. 

(5635) D. W. R. writes :  We have a dy­
namo (5 K. W.), 105 volts. Could I connect it so that I 
could weld iron or .. burn" sheet lead ? If so, how shall I 
proceed, or where can I obtain information regarding it ? 
A. Your dynamo is of far too high resistance for incan­
descent welding. '1'he usual way of operatiou is to em­
ploy an alternating current dynamo and to convert the 
current into one of higher intensity. We refer you for 
full information to our SUPPLEMENT, Nos. 891, 892, 763, 
682, 785, 778, which we can supply at 10 cents each by 
mail. Our SUPPLEMENT, No. 840, describes the Ber­
nardos system of using the arc. 'fhis would operate with 
your machine. 

(5636) G. A. G. asks : 1. Oan I draw 
electricity from a storage battery and use it for heating in 
welding and s :nelting iron and minerals, and how shall I 
proceed ? A. A storage battery may be used for welding, 
but is not to be recommended. A proper dynamo, with 
converter if uecessary, is better. It can be used for 
smelting by using electric light carbons for terminals 
leading into a mixture of the ore with coke dust; but it 
will be expensivc. 2. Is the storage battery patented, 
and where offered for sale ? A. There are patents affect­
iug different features. Address Queen & Co., whose ad­
dress you will find in our adwrtising columns. 3. What 
kind of dyoamo shall I use for storing this electricity ? 
A. Use a dynamo giving two and one-half volts potential 
for each cell that is to be stored. Charge at the rate 
specified by the manufacturer of the battery. 

(5637) O. H. McD. writes : 1. I have four 
storage batteries running a 4 candle power lamp of 6 volts. 
At times the lamp grows dim and then brightens up 
again; what is the cause of the batteries actiug so? A. It 
is impossible for us to tell where the trouble is. If the bat­
tery is a good one, it should give ample curreut. 2. Can 
you give me approximate amperage of these cells, each 
cell having four plates, 6 X8, covered with red lead paste? 
A. About four amperes, if the cells arc in good condition. 
We imagine they are not, from your trouble with the 
lamp. Pcrhaps they are not fully formed. 3. I have a 
No. 3 Knnpp motor, taking from four to ten volts. What 
is required to change motor into a dyoamo ? A. No 
change is necessary, if the field magnet core is of cast 
iron. But a small motor is apt not to gIve mucb return 
as a dynamo. 
---- �������� 
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Addin� and registering machine, W. A. Neal . . . ... 510,927 
Air brake, O. W. Dean . . . . .. ....... . ....... . . ......... 511,071 
Air compressor, G. De Laval . . . . . . . . . . . . . . . . . . . . . . .  611.086 

Air dryi� apparatus, G. P. Schneider . . . .. . .. .. .. . 511,217 Air warmIng furnace, J. Schill et al. . . . . . • • • • . . .•• • 511,164 Alarm. See Leak alarm. Amusement apparatus, R. 8. Hughes .... . .... ..... 511,272 Awninl<. W. Bennett . . . . ......... . . . ... .. . ..... .. . . .. 5]0,881 Bag. See Traveling bag. Band cutter and feeder, J. W. Kinross ........... . 511.242 
�:!i�1��: a�j�s��gf!r��i��1��I(\" H. Brown . . . . . . . . . .  511,318 Bearinl<, ball. A. Winton . . . .. ....... ..... . ..... . ... . .  511,228 Bedstead, folding, '1'. Adams . ... .... .. .... . . . .. .. . . .  511,230 Bedstead, folding, D. M. Stevenson .......... . ..... 511,282 Bencb. See Work bencb. Bicycle attacbment, W. C. Moore . . .. ............... 510.924 Bicycle gearing. C. A. Snider . . . . . . . . . . . . . . . . . . . . . . . . 511,169 Bicycle roller sprocket, R. J. Godbery . . .. . . . .... ... &11.012 Bicycles, etc . •  mechanism for autom:1tically ope-rating the adjustable saddles of, R. W. Riess .. 510.993 Bin. See Flour bin. 
Binder, self, J. M. Lawrance . . . .. . . .. . . . . . . . . . . . . ... 511,243 Bit. See Bridle bit. Blind slat fastener, J. C. Stevens . . . . ... . . . ... . . .... . 511,(0) 
Block. Bee Paving block. Block shaving macbine, Schraubstadter, Jr., & Schilling . . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . . .  . . . .  . . . . . . . .  . 511,277 Biowlnl< engme, W. E. Good . .. . . . . ... ... . . . . . . . . . . .  511,013 Beard. See Chess and checker board. Drygoods board. lroning board. Bodkin, M. E. G. M. Ward . . . .. .... ............ . . . . . .  510,943 
Boiler, S. G. BroSlus . . . . . . . . . . . . . . . . .. . .. ..... 511,115, 511,116 Boiler cleaner, G. F. Scbmld . . ... . . .. .. ... .. . . . . .... 511.064 Bookbinder, J. B. Jobnston . . . . . . . . . . . . . .. . . . . .. . . ... 511.082 Bookcase and washstand. combined, L. Hennes . . 511.237 Boot, N. Herzog . . ... . .. . .. . . .. . . . . ... . . . ... . . . .. . . . . 511.141 
�gm� �a��\�� 1oJ',i';\.1!; �g:�;s:n§:��ii,;r. : : : :  : : : : .  m:� Bottle stopper. J. Brooks . .. . . . . . . . . .. . . . . . . . . . . . . . . . 511,014 Bottles. apparatus for injecting sirup to and fiil-ing with aerated waters internal-stoppered, T. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  511,267 Box. See Folding box. Paper box. Resistance box. Brake. See Air brake. Car brake. Brake piston indicator, W. J. Devers . . ......... ... . 511.m6 Brake sboe, J. '1'. Hall . . . . . .. .. . . . . . .. . . . . ... . ..... . . .  511.298 Brick kiln. J. Gatroey . . . ......... . . .. ..... . .. ... . . . . .. 510,967 Brick mould, C. A. Shunz .. . .... .. ...... .. . . . . .. ... . 511,098 Bridle bit, E. R. Cahoone . . . ... ... . . . . .. ..... .. . . ... . 510,890 Brusb bolder. J. R. Coffman . . ... . .... .. . ... ... . . .... 510.892 Brush, metallic. E. E. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  511,062 Brush mountinl<, P. Louchet . .. . . . ..... . . . .. . . . . . . . . 511,152 Buckle, W. F. Peet . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ... 510,9'17 Buckle and snap. W. H. Pul<b . .. . . .. . ... . . . . . . . . . .. . 511,310 Bunl<, self-ventmg. H. W. Stone . . . . . . . . . .  511,065, 511,]01 Bunl<, vent, H. W. Stone . .. . ... . . .... . . . . .. ..... . . . . .  511,102 Burner. See Oil burner. Butter worker, C. Owens .. .. . . . . . . . . ..... . . .. . . . .... . 511,274 Cabinet for holding money, coupons. etc., W. F. Beck . .. . . . . . . .. . . . . . . . .. .... . . . . . . . . , . . . . . . . . . . . .. . .  511,281 Camera. See"Photograph camera. 
g���m��a��tb'{n�:cfliiT:rcf:l�·t.:;::t'��:I . .. .............. g}�:� Candle sllade holder, W. E. P. French . . . . . . . . ...... 510,907 Candy working machine, P. J .  G. Firebau . . . . . . . . .  511.011 Car brake, J. Donovan . .. . . . . . . . .. . . . .. . .. . . .. . . . .. . . 511,19'1 Car coupling, I. L. Brown . . . . . . . . .. .. .... . ... . . . . . . . . 511,042 Car coupling, J. H. Brown . . . . .. . . .. . . . . . . . . ..... ... 511,233 Car coupling, S. C. Brown . . . . ..... . . . .... .. ... . . .... . 511.117 Car coupling. S. L. Denney . ......... . . . . . ... ... .. . . .  510,903 Car couplinl<, W. F. Donnell .. ... . ... .. . .. . . ... . . . . .. 511.073 Car couplinl<. J. R. Scott . . . . ... . .. .. . . . ...... 511,273. 511,279 
Car coupling, G. W. Smillie . . . . . .. . . . . .. ... . . .. . . . . . . 511.220 Car coupling, E. W. Woolley . . . . .. . . . . . .. . .. . .. . . . . . 51O.gci9 Car fender, street. W. B. Miles . . . . . . . . . . . . . . ... . . . . . 510,922 Car. hand, C. Roberts . .. . . . . . . . . . . . . . . . . . . . .... . .. . . .. 511.211 Car sanding device. J. R. DOllllberty . . . . . ' 0 '  • • • • • • .  511,199 Carding engine fiats, method of and machine for 
cas:�cSr��\����;;��hing to, A. Hitchon . . ........ 511,146 
Cash register and indicator, H. Cook . . . . . . . . . . . . . .. 511,070 Cash register and indicator, Tyrrel & Aufuldish . 511.257 Casting apparatus, J. H. Cornelison . . . . .... . . . . . . . . 011,265 Casting beads on spigot ends of iron pipes. metbod of and apparatus for, P. McArtbur .. .. 511,247 Casting metals. centrifugal apparatus for,IJ. L. Sebenius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,995 Catapult for propelling boomerangs. C. W. Renear ... . ... . .... . . . . . . . . . . . . . . . . . .. . ........ ... .. 510,936 Oentriful<al ventilator, C. G. Herscber . . . . . . . . . . . . .  511,140 Chair, T. J. Collins. . . . . . . . . . . . . . . .. . . . . .  . . . . . . . . . . . .  511,195 Charts, convertible case and display stand for, N. W.IMackey . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  511,089 Chess and checker board, C. C. Moore . . .......... .. 511,306 
gg���: �: �e;::��:' .::: . ...... : .:: . .. .. '::::::::::. '::::.:' . .  :: EH:m Cigar wrapper cutting machine, Storm & Warn-ken . . . . . .. . . . . . .... ... . . .. ..... . . . . . . .. ...... ... . ... 511,001 Clamp. See Colter clamp. Clasp, J. M. Kaiser . . ...... . . .. . . . . ..... . ...... ........ 510,918 
gl�\ie!�o��I�i�Rd �h:.i:J�(����ciiiiie: . G: 'iioih'� 511,125 

holz . . . . . . . . . . . . . . . . ..... . . .. . . .......... . . . .. .... .. 511,216 Clotbes line holder, H. Pittman... . ... ........... .  510,991 Clothes press, H. A. Shepard . . . . . . . . . . . . . . . . . . . . . . . .  511,097 8i�ig�: r.· li�'i."r�:::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  g}�:Wi Coin sorter and ejector, E. E. Mattson . . . . . . . . . . . .  o 510,002 
Collar and process of manufacture, wood horse, B. A. J. Block .. . . . . ..... . . . .. ...... ....... ..... .. 511,193 Colter clamp, J. Clayton . . .. ...... . ...... .. . .. . ..... .. 511,123 Combing fibrous materials, machine for, Donis-thorne & Burrows . ... ..... . . . .... . . . . .... . . . . .... 511,128 Combing or spinning. machine for preDaring fibers for. DOlllsthorpe & Burrows . . . . . . . . . . . . . .  511,129 
gg�:e";:�:B';{:t':,�bii�t�;,�: ?�����: : : : : : : : : : : : : :  gH:m Cooler. See Wine cooler. Copy bolder, L. Hirt . .. . . . . . . . .. ....... ........ . . . . . .. 011,145 Copy bolder, W. E. younger . . . .. .. . . .. . . . . . .... . . . . 510,950 Copy holder and tablet, combined, B. F. Stuart . . . 511,032 Cornice, T. E. Denegar. .. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  511,197 Couplinl<. See Car coupling. Thill coupllnl<. Cradle, automatic G. Denegrl.. ... ... ... .. .. ..... . . . 511,127 Cultivator, M. B. Gooing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510,96n Cultivator, corn, G. D. Houston . . . . . . . . . . . . . . . . . . . . . 510,916 Cultivator. wbeel, W. C. Moore . . . . . . . . . . ...... .. . . .  &10,923 Curling iron, self-beating, E. [i'ontaine ......... . . . . 511,297 Cutter. See Band cutter. Tobacco cutter. Dado head, G. W. De Grasse ... . .. ... . . . .... . .. . . . . . 5JO,9til Dental forceps, H . Walter .... . . . . ... .... .. ... ... . ... 511.067 Dental band piece. C. M. Spencer ..... . ..... . ... . .. . 511,029 Dentist's device for saving gold filings, A. J. & F. F. Doud . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . ... . .... 510,963 Desk and copy holder, combined, Stuart & Will-son . . . . . . . .. .. . . . . . . . . . . . . . ..... .... . .......... ...... 511,031 Desk, scbool, G. A. Bobrick . . . . . . . . . . . . . .. . ... .... ... 511.262 Disb handle and support, A. H. Bartbold . .. . ... . . . 511,189 Display cabinet for ribbons. laces, etc., C. P. Burcb. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  511,264 
:8�WI;Id����t��llc!��s�:�: : : : : : : : : : : : : : : : : : : : : ::: �ll-.m. Door and key fastener, D. H. Livingstone . . .. . .. . .  51 1 .022 
Door cbeck, J .  Speirs . . . . . .. .. . . . . . . . . .. . .. . . . . . . . . . . . 511,099 
Egg� �:;1�:�,J�lb�rlYa�d .�:.�i.I�.��: . : : : : : : : : : : : : : :  ::. �n:r: 
:8���:Cfi�Ju�ri�e������Eo"ft�� �. ����i1I��.� : : :  : .: EtJ;§f{ Drill. See Rock drill. Drilling machinery, M. Beal. .... . ... . . .. . .. .. . . . . . .. 5]0,880 Drum, M. E. Converse. . . . .  . . . . . . .  . . . .  . . .  . .  . . . . . . . . . .  511,126 DrYl<oods board, G. Tetreau .. . . . . . . . . . . . .. ... . . . . . .. 511.]75 Drying apparatus, D. W. Anderson . . . . . . . . . . . . . . . . 5]],184 Dumping platform scotching device, J. B.  Kidd . .  o 511,021 Eaves trougb hanger, W. Baynes . . . . . . . . . . . . . . . . . . . . 1)11.035 Ecraseur, Haussmann & Dunn . . . . . . . . . . . . . . . . . . . . . . 511,ZOZ Edging macbine, double, C. B. WesselL . . . . . . . . . . . . 511.(112 ���gt�fc; :it�;y�g�i��j.;;.·E.· poppo�itsc'Ii : : : : :  : : '. : ��}:�X3 Electric elevator, F. A. Perret. . . . . . .. . . . .  . . . . . . .  510.932 Electric machine bru!'Ih holder, dynamo, F. E. Averill .. . . .. . . . . . . . . . .. .. . .. . . . . . . . . . . . .. . . . . . . . . . .  510,952 Electric motor, O. F. Conklin . . . . . . . . . .. . . . . . . . . . ... . 511 ,196 Electric motor brush holder. Robison & Perkins . .  511,214 Electric motor hand regulator, W. D. Packard . . . . 511,157 Electric regulating switch, E. A. Barber . ... . . . . . . . 511.187 ElectriC switch, J. L. Hinds . . . . . . . . . . . . . . .. . . . . . . .  " 0  511,240 Electrical connector, F. H. Curtis . . . . . . . . .. . . . . . . . . . 510.898 Electrode for voltaic cells. E. B. Cutten .... 610,901, 510,902 Electrodes. adjusting the joints of carbon, E. B. Cutten . .. .. . . . . . . . . . . . . . . . . .. .... ....... .. .. . .. ..... 510.899 Elevator. Electric elevator. Elevator, F. E. Herdman . . . . . ... . .. . .. . . . . 510,913 to 5]0,915 Elevator belts. means for driving, D. A. Robin-son . .. . . . . . . . . . . . . . . . . ..... . . ... . . . . . . . . . . . ... ....... 511,2]2 Elevator rope drive, D. A. Robinson . . . . . . . . . . . . . . .. 511.213 Emery wheels. tool for dressing, G. 'V. Kamerer .. 511,083 Engine. See Blowing engine. Gas engine. Lo-comotive engine. Rotary engine. Engine attacbment, I<as, Barrett & Daly . . . . . . . . . . . 510,R79 Engines, starting gear for compound. C. A. Bal l . .  511.186 Engines. trunniOL bearing for oscillating. C. E. Healy . . . . . . . . .. . . . . . . . . . . ... .. . . . . . . . . . .. . . . . . . . . . . 511,203 Engraving machine, A. M. English . . ... . . . . . . . . . . . . 510,905 Exercisinl< apparatus, C. K. Pickles . ... . . . . . . ... . . . 511,251 Exhibiting apparatus, D. W. Tower . . . .. . . . . . . . . . . . 511,104: Exhibiting device, Luubeck & Cummings . . . . .. . . .. 511,088 Exhibitor and depository. shade • .  1 .  DachJer . . . . . .. 510,960 Eyeglass guard, adjustable, Biegel & Phillips . . . . . 511,261 Eyeglasses. S. Eastman . . . . . . .. . . . . . . . ... . . ..... . . . .. 511,293 Fence, N. McAdams . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 511,30!J Fence, Rosback & Band . . . . . . .. . .. .. . . . . . . . .. . . .. . . .. 511,063 Fence machine, wire. W. N. Parrish . . . .. . . . . . . . ... .  511,059 Fence posts, device for applying wires to. E. F.  Pittman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,933 Fender. See Car fender. 
�i��e�.��:.riI�·ls�::tJi: : : : : : : : : : : : : : :  : : : : : : : : : : : :  gn:M� 

© 1893 SCIENTIFIC AMERICAN, INC



J c itutific �Uttri,au. 
Firln!1: apparatus for use with coal dust, C. Wege- Rotary engine. R. Temple .. . .. . . . . . . . ... .. . . . . . ... .. 511.311 

ner. . . . .  . . . . . .  . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  511,004 Rough rounding and channeling- machine. Briggs 
Flax cleaning and reducing machine, J. T. Smith. 511,221 & Dancel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 511,263 

I �ih)erfisements. 
Flour bin and sieve, G. C. Sberman . .. .. .. .. . . . . .... 510.996 Rubber. producing variegated, J. Burbridge . .. .. .  510,888 
Fly trap. Bender & Schoenecker ... . . . . . . . . . . . . . . . . . 511, 1 08  Sad iron, H. J. Wattles . . . . . . . . . . . . . . . .. . . . .. . . . . . .. .  511.225 O RDIN A RY RATES. Folding- box. A. R. Hibaon . . . . . . ....... ... .. . .. . . .. . . 511,078 Sand band, G. D. Cleveland .. . .. . . . . . . . . . . . . . . . . . . . . .  511.124 I n si d e  P age.  each i Ul!je l' li oll .. ..  1S cents a line 
����ta���kse:·I\/�':.';.�ing · fuITiace: . . p;,:ddiing 510,917 

�:�g g:S:��'e�lN�%�::lfing .. ·:::::::::::::::::::::::: gH:� II ncl. I' nlle. each i n sert i o n - _ .  - $ 1 . 0 0  a l i n e 

furnace. Sawmill dog, M .  W. Chamberlain . .. . .. . .. . . .. . . . ... 51fl,891 
Furnace, W. L. Braddock . . . .. ........ . .. . . . . . . . . . . . .  511,194 Saws. power mechanism for circular, W. W. 
Furnace tap, K P. Mathewson ..... ... . . . . . . . . . . . . . .  511.000 Holmes ..... . . . ..... ... . . . . ' " ... . . . . . . . ... . . . . . . . . .  511,269 
Gal ley supp"rt, J .  L. Dudd . . . . . .. . .. . . ... . . . . . . . . . . . . 511,235 Sawing macbine, L. A. Deuther . .. .. ... .. .... . . . . . .. 510,96'2 
g�;�':fg'\���'d:tw:epglk�e:'�����: : : : : :: : : :::: : : : : :  mJ� �����er:\��'li��hforL: .�. �: �: .�����::::::::: : ::: gt8:� 
Gate, G. Adams . . . . . . . . . . . . . . . . . . . . . ...... ...... . . .. . .  511,034 Scraper and cultivator, combined, Smith & Hen-Ga te, 1.\ A. Churchill .. ..... .. . . . . . . . . . . . .......... ... 510,957 don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •  510,940 
Gin saw filling machine, J. C. McCurry . ........ . .. .  510,926 Screen. See Window screen. Girder and wall, hollow tile, C. P. Oudin .. .. .. ..... 511.249 Separator. See Steam separator. Grain binder, W. M. Piatt .. . . . ....... . . .. . . . .. .. . . . . . 510.989 Sewing macbine, wax thread, G: R. Allen . . . . . . . . .  510,951 
Grain drill cultivating boe. W. Anderson . ........ . 511,183 Sbade bolder. J. F. Grill . . . . . . . . ...... .... .. . . . . . . . . .  511,136 
Guard. See Snow guard. Shade roller bracket, adjustable, G. Cook .. . . . .. . .  510,894 Guns, ejector mechanism for breakdown, F. C. Shade roller, spring, E. F. Hartshorn ........ ..... . 511,076 

Stanley . . . .. . . . . . . . . . . . .. .. . . . . . .. .. . .. . . ... . . . . ... � 510,999 Shafts, centering device for revolving, E. Seger . .  510,938 Handle. See Dish handle. Shaper head, C. Bowman ... . . .. . . . . .. . . . . . . . .. .. . . . . 510,887 Hanger. See Door hanger. Eaves trough hanger. Shovel. See Steam shove]. M eat banger. "ifter, ash, T. O. Payne . . . . . . . . . . . ... . . . . .. . . . . . .. . .. 510.930 

�:�8:�s,!.· :" (f:��an: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �lb:� �t:�:�·Wi�:eS::���yJ�i�rs�er.��i.]��.� ���.� ���.���. 511,132 Harrow and cultivator. combination. Boutwell & Sled. G. Bisbop . .. . . . . . . . . . . .. . . .... .. .. ........ . ... .. 511,192 Magee . . . . . . . ... . . . . . . .. . . . . ... . . . . ...... . ... . ...... 511,03R Smoke. apparatus for producing a liquid product Harrow, disk, E. A. Ovenshire .. . . . . . . .. . . ... . .. ... . 511,273 of, A. J. Chase . . . . . . . . .... . . .. . . .. . . .. . . .. . . . . . . .  511,288 Harrow ridinl{ attachment, T. P. Navin . ... . . . ... . .  511,025 Snow guard. H. M. Es.elen . .... ...... ... . ... . ... . . .. 511.295 

�:���:t�����r��ci��e�p�'f������: : : : :  � : : : : : : : : : : :  �B:�� SOd:r�d�ci��r�eB�b��r:���.��.r . .  �].�?���.I.��i.����: 510.900 Harvester, corn, J. F. WinchelL . . ......... . .  510,945, 510,946 Sodium acetate. making, W. H. Riggin . . . . ..... .. . 511,143 Hay loader, �'. M. Bird . . . . . . . . . . ... . . . . . . . . . . . . .. . . . . 511,109 Soldering tin cans, H. Pennington . . ..... ...... .... . 510.�31 Hay loader, S. Ferguson . . . . .. . .. . . . .... . . . . . . . .. . . . . .  510,965 Spike. G. W. Fisher .. . . . . . . . . ... . . . ......... . . .... . . .  511,236 Heaters, temperature regulator for electriC, A. M. Spinning mechanism, D. P. German . .. . . ... .. ..... . 510.909 Butz . . . .. ... .. . . . . . . . . . . . .. . . . . . . . .. . .. . . .. .. . . . . . .. 510,889 Suooler spindle. front, F. W. Easton . . .. .. ...... . . .  511.206 Heating apparatuf2. E. R. S.oleau . .. .. . . . ... . . . . .. .. .  511,280 Spoon or analogous article, J. Staren .. ... . . . . ...... 511.100 Hinge, gate, J. P. Irwin . ... .. . . . . .. ... . . . . . . . . . . . . . . .  511.050 Spring. See Door spring. 
��i�t�hi!b�ar��l�: ���rhe &' Morrlii : :  : : : : : :  : : : : : : :  gl�:�� �����lr;to:C!:r��a �g������e�e�& ����sorl:::: gff:irJ Hoisting device, H. HageJstein . .. . . . . . . . .. . . . . . . ... 511,014 Stamp stem guide, T. Pilkington .. .. . .. . . . . .. . . .. . .  510.990 Horse rake, I. J. Borsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 511.0.'31 Stand. See Display stand. Map stand. Music Horseshoe, J. Eckart . . . . . . . . . . . . .... . . . . . . .. . . . . .... 511,Q10 stand. Horseshoe, J. W. Johnson . . . . . ...... . .. .. . . . . . . . . . .  511,020 Stave rounding, crozing, and chamfering ma-

m::w- For some classes of Advertisements, Special ana 
Higher rates are nQuired. 

rl'he above are charg-es per ag-ate line -abont eight words per Jine. This notice shows the WIdth of the line. and is set in agate type. Engravings may head adver­tisements at the same rate per agat� line, by mearmre­'Dent, as the letter press. AdvertIsements must be received at Publication Office as early as 'l'hursday morning to appear in the following week's issue. 

Patent Foot Power Machine Complete Outfits. 
Wood or Metal workers without steam power can Buccessful1y compete with the 1arge shops by" using our New 
I,A n O lt �A V I N G  iH achi n e " Yi latest and most improved for practica Shop Use. also for Industrial Schools, Home Training, etc. Catalogue free. 

S e n eca Fal l s  Mfg. Co. 
695 Water Street, Seneca Falls N. Y. 

����-

W I L S  O N  O'J ED I R O N  
S T A N D A  I M Pf\ �  P L A N E R S. R o  S I Z E S  r W. A .W I L. S O N  K. EPT I N  S T OC K .  R I VER S , R O C H ESTER , N . V  

IMPROVED LATHES MODERN ENGINE DESIGNS Horseshoe. A. E. Ogden . . . . . . . .. . . . ....... . . . . ..... . .  511,093 chine, J"leukharp & Liggett . . .. . . .. . . ... . ... . . . . .  511.028 Hose. electric signalmg device for. G. L. Barnard 511.188 Steam separator. Wolle & Tr<'ut .. . . ... . . . . . ........ 511.314 Also Foot Lathes. Tools and Supplies. Catalogue Free Hose sleeve. J. G. Hanas . . . .. .. ... . . .. . . . . .. . . . . . . .. 511,138 Steam shovel, Boud.rie & McMa.;nus . . .. . . . . . . . . . . . .  511.110 
S 

b . 
L h C 1 �O-1 22 Cu.lv(·rt  �treet Hose �upporter. E. L. Hanlon . .. . ... . . . . . . . . . . . . . ... 511.01� Steamer for tempermg wbeat, F .  Beall . .. . . . . . . .. . .  510.954 1 e ast ian at  e o . CIN C I N  N A.'l'J. omo. Hot aIr register, L. F,wald . . . . . ... ... . . . . . . . . . . . . . . .  511,296 Stopper. See Bottle stopper. Hydraulic jack, A. R Seaton . .. . . . . . . ... ... . . . . . . . . .  511.096 . Stove, Smith & Rose ... .. . . .. . . .... . . . . . . . . . . . . . . . .. .  511.222 -----Ice cream freezer, L. & H. G. Roberts . . . . . . . . .. . . . .  511,252 [ Stove. bot blast. F. C. Roberts . . ... . . . . . . . . . . . . . . . . .  511,253 P H D  N 0 G R A P  H S Ice machine freezing can, E. Butler . .. . . . . . . . . . . . . . 511.120 Strap. See Trousers strap. Incubator. H. J. Maxwell. . . . . .. . . . . . . ........ . . . . . . .  511,153 String instrument, E. Bocker . .. . .... . .... . ..... ... . 511,OO!I Inks, machine for grinding printing and litho- Sugar washer regulating device, R. P. Johnson . . .  511,204 grapbie, L. Dorn . . . ... . . . .. . ... . . .... . . . . . . . . . . . . .  511,292 Sulky. S. Nickel. .  .. . . . . . .. . . . . . .. . ... . . .. . . . . . . . . .. .. . 511,092 Iron. See Curling iron. Sad iron. 8m.penders. S. H. Voorhees . ... . .. . . . . . . . . . .. . . . . . . .  511.003 Ironing board, R. L. Armstrong . . .. . . ... . . . . . . . . . ... 510,876 Switch. See Electric switch. Electricregulating Ironing board. A. C. PfohL . . . . . . . . . . .. . . . . . . . .. . .. . .  511,250 switch. Railway switcb. Ironing board or table att.achment, F. N. Lewis ... 511,151 Tack separating and feeding mechanism, S. W. Jack. 'lee Hydraulic jack. Wagon jack. Ladd . . . . .. . . .. . .. . . .... . . . . . ... . .... . ... ... .. . . . .. . 510.978 Jewelry bolder. A. W. Turton ..... . . . ..... .. . ..... . . 511.223 Tacking machine, S. W. Ladd ..... . . .. .. ... .. .. . . . .. 51G,976 Journal box, self-oiling, H. W. Hill .. . . . . . . . . . . . ... 511,144 Tanner's tool, W. F. Lawley . . . . . . ... . . ... .. .. .. .. . . . 511,300 

North 

FOR S A L E .  

.ADDRESS 
American Phonograph Co. 

30 Park P l ace, 

N e w  Yorl • •  
M asonic Temple Bldg .• 

[DECEMBER 30, 1 893. 

Inventions Practically Developed. 
D'A M O U R  & I, IT'l'LEDALE, 

2111-206 East 43d Street, New York. 

LIGHTNING WELL-SINKING MACHINERY MANUFACTURERS. 
.
Hyrdaulic, Jetting, Revolving, Artesian, 

Dlamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. En(>yelopedlu, 1 ,000 

ngravings, Earth's Strata, Determi. 
nation quality water; mailed,25c. The American Well Works, 

Aurora, III. 

I 11 & 13 R. Canal St., Chicago, UI. 
l Dallas, TeUit 

9 1  &: 92 W A'I'ER S'I'REET, 
P I T T S B lIRG, P A. 

Manufacturers of everything' needed for 
ARTESIAN WELLS 

for either Gas, Oil. Water, or M ineral Tests BOilers, Engines, Pipe. Cordage, Drilling Tools, etc. il lustrated 
�����:ca:t�"�lo�o�ue, price list,s, a.nd dis-
.:... 

count sheets o�n�r':'e�q:::":es�t�. _!!���� 
MUSIC AND LON GE VITY. -A PAP ER by  Ephraim Cutter. M .D., in  wh ich the author endeavors to sbow that music prolongs or is thought to prolon/;{ Hfe ; that diseases pecnliar to and preventive of long­ev ity are those that impede the circulation of air, IJI()( )d and nerve force. That music is physio1ogically capHble 
of enlanzing the chest and the capi l l ll ries and of calm ing and regulating, if not increasing nerve force, and that, other things being equal, longevity sbould belong to musical people. Contained in SCIENTU'I(' AMERICAN SUPPLEMENT, No. 9�4. Price 10 cents. To be had at this office and from all newsdea lers. 

Kiln. See Brick kiln. Tanning bides. W. F. I,awley . . . . . . . . .. . .. . . . . . . ... . 511.3D1 �n�h:' c��n�t�WTbOmP8·0ll':::: ':::::::::::. '::.: :  m:� ����';,�;��g.°ft�lii:�"H :;t����: : : : :  . .  : : : :  : . : : : : :  : : :  m�i _____________ C_h
_

i
_
ca

_
!1:
_

o . WORLD 'S ELECTRICAL CONGRESS 
Kitchen cabinet, P. B. Tbompson .. .. . . . . ... . . . . . . .  511.176 Telegraph relay, F. P. Medina . . .... . . . . . . . . . . .. ... . .  511.244 Knife pOlisher and sharpener, J. A. Ward . . ... . . . .  511.181 Telegraphic re1ay, E. Weston .. . . .. .. ... . .. . . . . . . . .. 511.005 Knitting, S. Conde .. . . .. . ... . ... . . .. .. . . . . ... .. . .. . . . .  510.959 Telegraphic transmitter. H. F. Stinde ... . ... . . . .. . 511.172 Knitting machine feed, S. Conde . . . . . . ... . . . .. . . .... 510,958 Telegraphy, system of. Parker & Summers .. . .. . . .  510.�g Knitting machines, need1e WCking mechanism '.relephone circuit, two station, F. A. Pickemell . 511,276 

Kni��fn�u�::'c�l:;'e�: ;.;r'l,�rdler· actuating 'mecii� 510,935 ��);;���.:'t'i;r����;gilftig�e��:.�: ii: T.itiiam)i-: �lU� anism for automatic. J. G. Powell . . . . . . . .. . . . . .  510.934 Temperature regulator, thermo-pneumatic, H. B. Knob attachluent, Anspach & Rebstock . . . . . . . . . . .  511,185 Tatbam, Jr . . . .. . .. . . . . . . ... . . . . . ..... . . . . . .. . . . . . . 511.066 Knob attachment, W. H. Goune . . . . . . . . . . . . . . . . .. . 510.968 Thermo -electric element. M. M estern .. . . . . . . . ... . 511.245 Knob, sheet metal. W. A. Turner . .. . . . . . .. ... . . . ... 511,178 Thermometer. dial, E. Weston ... . . . . . .. . .. . . . . . . . . . 511,006 Label holder. Shalfer & Horovsky ..... . . . . . . . . . . . . .  511.167 'l'hermometer, recording. A. Walther . . . . . . . . . . .. . .  511,258 Labeling machine, bottle, A. L. Stevens .. .. . . . . . . .  511,281 Thill coupling. H. W. Lawrence .. ... . ... . . . . . ... . .. .  511.302 Lamp draught regulator. J. W. Lawson . . . .. . . . . . . . 511,052 'I'hill coupling, J. B. Pouk . .. .. . . . . . . . . . . . . . . . . . .. . .  511,061 

THE FISHER at Chicago.- Addresses of Prof. Elisha Gray. Prof. 
P t t St P G 

Thomson. Dr.IVon Helmholtz, and Mr. W. H. Preece. 
a en  eam ump  overnors ' Contained in SCIENTIFIC AMERICAN SUPPLEMENT. 
For Steam Pnmps Working under Pressure No. 92;;. Price 10 cents. To be had at this office and 

'and the from all newsdealers. 
F ISHER PATENT GRAVITY GOVERNORS -D--E--A--F--N----�'or Steam Pumps filling elevated open tanks, E S S are the most positive and durable devices R����l�� �e {!���$��s. 

IlV" Send for circulars and testimonials. 
)<' 1 1"1 8  hR G O V E It N O  It C O . ,  

201 S. 1st A venue. - - M arshalltown, Iowa. 
and HEAD N O IS E S  relieved by using 
W i l s o n ' s  ConlmoD Sense Eat· D r lll" frif  

Lamp. electric. A .  Zobel . . .. . . . . ..... . ... . .. . . . . . .... 511,229 Tie. See Metallic tie. Railway tie. 
�:��. rii\���1.W.cL�'i{��� .�. �.��.�i.��.':.: : : : : : : : : : :  gH;8"J TI��a':;Yfc�'J�t��'Fr��\.°e�.���� . . .  i.���:�.i��.��� . .  �:�. 511,075 THE A TM OSPH ERIC RAIL WAY.-Last!ng macbi�e. S. W. �add . . . . .. 510.97l? to 510,975. 510,977 Tire. pneumatic, E. J. MiJes . . • . . . . . . . . . . . . . . . . . . . . .• 511,207 Description of a project for rapid transit dating back to 

New SCientific invention. entirely different in construction from all other devices. As .. sist the deaf when all other devices fail, and where medical skill has given no relief. They are safe, comfortable, and invisible; have no wire or string attachment. W rite for pamph1et. rF ... \:flmtion this paper. 
Las���m��.cW�ta�ts�.I�� .. ��� .. 

S.����I.�� . .  ����: 510,972 ������ggt�:ra:d :Ol�r��: j: ·W: 'j'ones'::::::::::: E}�'�� �rthetrlf��,�ato��.ri���t!�n��e i�i�tgi::iI���r���:: Lead sa1ts and caustic alkali, making baSiC, Tool, combination, C. Becker . . . .. . . . . . . . . . . . . . . . . . . . 511
'
107 leAN SUPPLEMENT. No. 922. Price 10 cents. 'llo be Lunge & Lyte . . . . . . . ... . .. . .... . . . . .. ... . . ... . . .. .  510,979 Tool. combination, G. M assey .. . . .. . . ... . . . . . . . . . . . 510

'
981 had at this office and from all newsdealers. Leaf turner, book. C. W. Clark ... . .. . . . . . . .. . . . . . . . 511.122 Tool handle fastener. L. R. Li!1:ier . . . . . . . . . . . . . . . .. 511:087 

Drum in position. 
WILSON EAR llRUM MFG. CO., LOUISVILLE, Ky. 

Leak alarm, C. H. Brig!'s .. . . . . . . .... . . . .... . . . . . . . . . . 511,041 Tool bolder, F. Oblols . .. . . . . . . . . . . . . . .. . . .. . . . . . .. . . . 511.057 

����'ii;o���o�::�es��ct!�?�� �. ���aa'l;.;rkorn:: gt8:�� ig�: ����\�'t:kl-l,W�rrii::::::::::::::::::::::::.·::. �i�:� J,ocomotive. ele�tric, C. F. Winkler . .. . . . .. . . .. . . . .  510.947 Toy. J. D. Latimer . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . 510,919 
MA �li,¥<iUR. M ECHAN I CAL E N G I N EER O R  D RA U G HTSMAN j 
Or .qualify t? take charge of or to superintend the manufacture of machinery, by de .. votmg your Idle hours to H o me ,",tudy by the method of T H E  (: O It R E ,", P O N J) _  
ENCE � C H O O ] ,  O F  MEC H A N I C S, Scran ton . P a .  To begin, students need only know how to read and write. M oderate charges. Send for FREE Circu1ar. 

LocumotIve engme. compound. W. H. Hansell . . . .  511.016 Toy bed or crib. M .  E. Converse . . .. . . . . . ... . . . . .. . . . MO.8!],'! 

t���mtOet�;e�:i���n�g;:r�{��· �e�:lttn�nMcCoi� 510,885 ��In�:¥fl�� fr��8�; f:���: Comaiici: : : : : : : : : : : : :  EH:� lum . . . . . . ... .. . . . . . . . . .. . . . . ... . .... . .. .. .. . . . . ..... 511.285 Trap. See Fly trap. MacbiuerYk rope or cable drive for, J. F. 'l'raveUng bag. E. Haskell . . ... . . . . . . . . . . . . . . . . . . . . . . .  511,077 O'Rour e .. . .. . . .. . .. ... .. . . . . . . . . . . . . . . . . . . . . . . .. .  511,094 Tree protector, C. Olsen . . . . . . . . . . . . . . . . • • . . . . . . • . . . •• 511,058 

M:fs�'!,n�p��;�l����:g���}��I#!'s.�I��i��·.:·. : :  gmlM ������rs .:i';.i:�����J�:it':.��: . . . . . . . . . . . . . . . . . . . . .  510.875 )\latch safe. B. Fiedler . . . .. . . ... . . . ........... . . . . . . . . 510,906 Trunk. G. L. Walker ..... ... . . . . . . . . . .. . . . . . . . . . . . .... 511.180 Measuring stick, extensible, T. Schafer ... .. . . . . . . .  510,994 Type wr!tingmachine. M .  G. Merritt .. . . . . .. 510,9M, 510,985 

M�t!I��'if:�n1·f�,;t:��:.t���·ijriiiinaii::::::::.: �lU� l;�r6'y�l�:iE�w�:��;e�·. �'. �.�'. �:. �I.������: :  : : :  m:� Milking macbine, cow. J. C. Fay .. . . . . ... . . ... . .. . . .  510.964 Unloading and stacking apparatus, J. J. Schrag 510,937 Moistening attacbment for bread boxes or recep- Valve. Boyne & Caldwell . . . . ....... ... .. . .. . .. . . ... : : 510,883 tacles. L. B. Pansh .. .. . .. . .. . . . .. .. .. ... ... . . . . . . 510.928 1 Valve for air compress
. 
ors. suction, F. Neukirch . . 511,248 MOUld. See BrIck mOUld. Sand mould. Valve gear. P. J. Langlais .. . . . . .. . ... . . . . . .... . . ..... 511.085 Mouldinl{ machine. J. Wachalec .. . . . . . . . . . . . . . . . .. .  511.224 Valve gear reversing, J. W. Phillips . . . . . . . . . . . . . . . .  510,988 M otor. See E1ectrIC motor. Valve, quick action triple. A. P. Massey . . . . . . . . .. . 511,206 Music leaf turner. T. Douglas . . ... ..... . . . .... .. . . . .  511,200 Velocipede, W. R. & E. G. Diehl. . .. . . . . .... . .. . ... . 511,200 

M�i�i���t��e:: �h.eJ!��' ciie for 'wire: w: Tayior: : �n:m � ��rN!�o�ac����igl�f�gna1r���ft'1�O�: Dodge .. . 5 11,291 

��l,'\����l ���i:.��. �: .�.��.�:: : : . : : : : :  : : : : : : : : : :  : : :  gt�:i�5 ��i���rZ��g�\e�:;,fat�: 8.a��oS!,;w: : : : : : : : : : : : : :  �l�:[l7, Oil burner. H. Holland . . . . . . . . .. . .. .. . .. . . . . . . . . . . . . .  511,241 W"gon jack; Alleston & Chapman . . . . ... . . . . . ..... . 511,182 Oversboe, Sedgwick & Erwin . . . . . . . . . . .. . .. . . . . . . . . . 511,166 Washboard, tI. W. Mickle . . . . .. .... ... . .. . .. . . .  . .  511 246 Pa? i-ryker, G. J. R. R.odwel1 . .. . . .. . . . . . .. .... . . . . . . . . .  511,215 Washing machine, J. S. Braden . . .. . ..... . . .  :::: . . . .  511:040 PamtIng, bygrf)SCOpIC, M .  HIelefeldt. . . . . .. . .. . . . .  511,191 Watch case, F. Mink .. .. . . . . .. . . .. . . . . . . . . . . . . . . . .. . . . 511,050 Paper bal{ machine. C. B. Stilwell. . . . . . . . . .. . . . . . . . .  511.171 Watchcase spring, F. E. Lanl{e . . . . . . . . . ... . ... .. . ... 51 1 .1;;0 �:g:� �g;c���� :t��:�1:r:.·iio8kins· & ·Wets::.: �H:�� �:t��cl�!::::�?�lm�h�: .��.���:::. :::::::::::::::: �}g:� P1.ttern, garment, Rtart. Jr .. & Johnson . . . .. . ... . .  510,942 Water clcset connection, J. J. Ricketts .. .. . . . . . . . .  511,161 
I' ning block. E. '1'. M apel. . . . .... . .. ........ . . . . . . .  511.804 Watering trough, stock. G. A. Hess . ...... .. . ... ... 511.142 Pen, fountain. F. Gilbert . . ... . . . . . .. . . .. . . . .. . . . . . . .  511,13! Wheel. See Sprocket wheel. Pen printing. H. R. Fuller .. . . . ... . . . .. . . . . . . . .. ... . .  510.966 : Wheel driving mecbanism, I. M. Bourke .. . . .. . .. . 510.882 P!'otograpbic camer�, J. Fretwell .. . . . . . . ... . . .. . .  511,133 Wheelbarrow. P. F. Dearstyne ..... . ... . .... . . . . .... 511,040 P!ano guar.d, D. L. RICe . . . . . . . . . . ... . . . . .. . . . . . . . . . . .  511,210 Wbipholder, A. Searls .. . .. . . . . . .. . . . ... . . . . . . . . .. . . . .  511,165 PIanos, strmgipg, C. S. Weber ... ... . . . ... . . . . . . . . . . .  510,944 Window, W. Wallace . . . . . . . . . . .. . .. .. .. . . . . . .. . . . . . . . 511,105 P!cker. See � rUlt pICker. 'Vindow screen. C. C. Wheeler ......... . . .. .. . . ...... 511,100 Pipe cap. sewer and oth�r. H. Bradley, Jr . . .. ..... 510,8M Wine cooler. E. A. Parker . . . .. . . . . .. ... .. . . . .. . . . . . . 511,209 

gtereopticon� 
Lantern S l ides 

T h i s  �eason' s Speci a l ty. 

World's Fair Lantern Slides. 
JI:jlr TVriu for Oatalogue M. 

M c I N T O S H  BAT T E R Y  &. 
O P T I C A L  C O . ,  C h icago. 

Perfect Newspaper Fi le 
The Koch Patent File, for preserving Newspapers, Mag­aziues, and Pamphlets. has been recenUy improved and price reduced. Subscribers to the SCIENTIFIC AMERI­CAN and SCIENTn'IC AMERICAN SUPPLEMENT can be supplied for the low price of $1. 50 by mail. or $1.25 at the office of this paper. Heavy board sides ; inscription " SC1EN'l'IFIC AMERICAN " in gilt. Necessary for every one who wishes to preserve the paper. Address 

iU U N N & U O . ,  Publishers SCIENTIFIC AMERICAN pIpe wrencb, C. B .. �errItt .. .. .. . . ... . .... ... . .. . . .. . . 511.155 Wire stretcher and holder. J. R. Brabston . . . . . .. . 511.112 P!pes, fl.oor an!1 cmhng pla;t.e for, A. T. Blshop .... 511,OR6 Wire stringer and stretcher, J .  E. Brazee . ... . . . .. 511,232 W O RLD 'S  FAI R  H I G H EST AWARD S �lf(���*: Ng�mn�.����ld�: : : : : : : : :  : : : : : : .: : : : : : : :  gtJ;lW'J W03�d.'?��i��.'."'ac.bin�.�,. f�.�d.�echanism for, E. 
511 205 Plant setting machine. C. O. Moore et al . . • • . . . . . . • 510,925 'Von] grease, production of neutral: ,j: c: La:h�'8e� 511

' 
051 Planter. corn, I. If. Yockey et af . . ... . ... . . ..... . . . . .  511,260 Work bench for saloons, C. E. Groves .. .... . . . . . . . . 511:048 Pliers, �'. C. Neubaus . . . .... .. . . . . . . . ...... .. . . . . ... . 511 .091 Work rest. J. Grant . . . ..... . ... . ....... . . . . . . . . . . .. . . . 511,201 

M ellal & Diploma on our INCUBATOR and BROODER combined. 
Plow. Graham & Griffin . . . . . ... ... . . . .. . . . .... . . . ... 511,135 Wrench. See Pipe wrench. Plow, rotary disk, L. D. Railsback . . ..... .. . . . . . . . . . 510,992 Wrench, A . .L. Bedford .. . . . . ... . .. . . . . . . . . . . . . . . . .. .  511,190 • Plow, sulky, S. H. Sh1pman . . . . .. . .. . . . . .. .. . . . . . . .. .  511,168 'Vrist pin turner, R. L. Levin . . . . .. . . . . . . . . . . . . . . . .  511,053 � 

Medal on Hut Water Brooder. 
Old " Rehable " Leads Them Al l .  Powder and fuse warmer. A. Price .. . . . . . . . . . . ..... 510,160 ""' � PO�t�;r��\'!��t��; &ail:�ni'E��g ..  ���.������.�. �.�� 511,289 

TRADE MARKS. �U J'�Jt��}{�Aft��;s;�� �� 
��r��in:�:r��tt�:�rf:,e:�·paf:��;if3r�W�sShaw . . . 510,939 . . . . � ;;; a: ��_�� ��t.,i�h!��P�:graby� 
Printing machine, W. Scott ............... .. . ... . . . .  511,09.5 �o�,;nes and SUPPosIton�s, F. Wuersten . . . . . . . . ... .. 2a,930 , pOInts on pou1try culture. 
Printinl{press. H. Breuer . . . . ...... . .. . . . . . . .. . . . .  511,113 Chl��b:��,s�.aN.dd'8't".;'r'i!���.fo ... ta.�I� . ���.���.�:.I":: 23,934 R el iable I ncubator & Brooder Co. , Gu i ney, I I I .  Printing press feed gauge. E .  L .  M egill. . .. .... . . . .  511,154 
pP�00Eeecll

eo�.T8eBe. ¥reeaetbp�orre·cto· T·: .. . . . . . . . .  · . . . . . . .. · 510.970 China ware and faience, A. Hache & Co .. . . . . . .. . . .  23,935 
%���;�� !oJ�iees�a�J:.c;�r::n��c.P��l�,.ayio·�::: �:�� ��!�:w. ��\\��e: .F: .C: .�.�be.�t�.:. : :  .. : : :  : '. : :  ':. : : '. : : :  �16:� Medicinal tablets. �ernille Tablet Co . . .. . . . .. . . . ... . 23,932 

Pump, electric, F. W. Merritt . . . . . . . . . ......... . . . . . 510,921 Medicine for the cure of Hver and kidney diseases. 
Pump, rotary reciprocating. Cooper & Hampton .. 511,044 P. P. Bradt . . . . . .. .. .. . . .. ... . .. . . . .. ...... . .. .... 23.93.'3 
Punching macbine. check, J. N. Williams . .. . .. . .. 511,313 Oil, olive, Reiset & Waeber . .. . . .... . . . . .. .. . . . ... . . . . 23,940 
Puzzle. J. B. Douglas . . . . . . ... ... . ... ... ... ... . ... . . . . 510,904 Publications treating on orthopedic surgery. i�u!i�? ��!�rfii��if�y�c�������: ��{i�::. : :.: i�t� Reii��':�! 1!�r�:��1;l�i}�!��U����� 23,939 

Railway. elevated. J. N. Valley . . . . . . . . .... .. . .... .. 511,179 tensack .. .... . . . ... . . . .. . . ...... . . ... ... .. .. ... .. . . .  23.927 
Railway rail fastening, L. E. Whipple . ........ . . . . . 511,226 Remedies for diseases of the stomach.spleen,liver 
Railway signal, cable, J. Sachs . . .. . . . ....... ... .. . . 511.163 lungs, heart, spine, and nerves, K. M. Tata . . . .. 23,929 
Railway signal, electric, J .  Ortegay Espinosa . . . . . 511,131 RemedIes for piles, Hamilton & Whittin . . . .. . . . . .. 23,931 
Railway switch and crossing, e1ectric, W. W. Remedy for rheumatism, J. P. Greene ... .. .... ... . . 23.928 

Hendrix . .... . . .  . . . . . . . . ... . . . ..... . . . . . . . . . . . .  511,017 Tea, J. Butler . . . .... . . . .. .. . ... ... . .. .... . . .... .. .. .. . 23,941 
Railway switch, electrically operated, Stone & Woolen dress goods, Botany Worsted M ills . ....... 23.936 

Webster .. . . . ... ... .. . .. . . . . ... . . . .. .. . ... .... .. . .. 511,173 Railway system. elevated, B. W. Barnes . .. .. . . . . . . .  510,878 Ra iI way tie. L. E. Whipple . . . ... . . . . . ... . . . . . .. . . . . .  511,2'27 Railway tie, and means for securing track raUs tbereto. Brintnall & Bradley .. . ... . . .... . .... .. . 011,316 Railway tie. metal, H. A. De Raismes . ... .. ... . . .. 511,072 Railway time signal, B. B. M organ . .... ..... .... .. . 511,307 Railway track. street. W. C. Wood . .. . .. . . . .. . . . ... 511,068 Railway trolley. electric. W. W. Hendrix . .  511,018. 511,019 }take. See Horse rake. itefrigerating apparatus. F. B. Hill . . ..... ... . . .. . . . 511,239 Register. See Cash register. Hot air register. Regulator. See Temperature regulator. 

DESIGNS. 
Billiard cue handle, J. A. Rieper ..... . . . . . . . 22.972 to 22,975 Ceilin� plate or panel, W. R. Kinnear .. .... . . . ...... 22,963 Dish. rl'. Haviland . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  22,979-Fastener, F. S. M cKenney . .. .. . .. ... . . . .. . . . ... . . .. . .  22.978 Gl1me board, H. McUanie! . . . .. .. . .. . . . . . .. .... . . . . . . .  22.976 PICture frame, etc .• R. Golde . .. .. . . . .. . ...... . .... . , 22,977 Type writer finger guide, E. Terry . ..... .. . . ... . . . ... 22,971 Wall paper, F. Aumonier . . .. . . . . . .. ........... 22,969. 22.970 

TH E PEARY EXPE D l 'l'ION : AN IN-teresting narrative of.-With 8 i l lustrations. Contained in 8('n��TH'IC AMERICAN SUPPLEMENT. No. 882. Price 10 cents. rl'o be had at this office and from all newsdealers. 

::El.EADY ! 
Fout'teenth Edition of 

Experimental Science 
A G R EAT B O O K  F O R  T H E  H O LI DAYS . 

REVISED AND ENJ,ARGED. 
l�O l'agc� a n d  1 1 0 � l1 p e l'b () U h  a d d e d .  

Just the thing for a holiday present for any man, w?man, student, teacher, or any one interested in SCIence. In the new matter contained in the last. edition wBl be fou!ld t�e S<:ientific Use of the Phonograph, the curions ol?tlCal IllUSIOn known as the AnorthO!'lcope, together WItJ? other .ne'Y and interesting Optical Il lUSions, the 9ptICa� Pr.OJectl�n of Opaque Objects, new experiments In PrOJectIOn, IrIdescent GJass, some points in Pboto­graphy, including Hand Cameras, Cane Cameras etc.' Systems of Electrical Distribution, Electrical Ore '�'ind� er, Electri�al Rocker, Electric Cnimes, How to Color Lantern Shdes, Study of tbe S tars, and a great deal of o.tber new matter whICh will prove of int.erest to scien­tIfic readers. 
840 pages,. 782. flne cuts, sUb.stantial1y and beautifully bound. Pnce In cloth, by mal l. $4. Half morocco, Sa.  

�.send fo1' il111�tT(lted c ircular. 

���g;�:t�eF��: �e�e:.��.��k.� .... .... .. .. .......... ':::. ' .. : ..... .. : m:� Road making and repairing machine, M .  G. Bun-nell. . . . . . .  . . . .  . . . . .  . . . . .  . .  . .  . .  . .  . . . .  . . . . . . . .  . . . .  . . . .  511,287 

A p l'i n t e d  copy of the specification and drawing of any patent in the foregoing 1ist� or any patent in print issued since 1863, will be furnished from this Office for 
25 cents. In ordering please state the name and number of the patent desired, and remit to Munn & Co., 361 Broadway. New York. 

M U N N  & CO.,  Pub l ishers, in quantities, write to THE JONES BROS. ELEC- Offi ce of the  SC I E N T I F I C  A M E R I C A N ,  TRIC Co. , 28-30-32 West Court St. , Cin'ti, O .  3 ti l  BROA U WA Y ,  N E W  YO R K .  Roads, machine for making and repairing. M .  G. Bunnell. .. . . . . . . .. . . . . . . . . . ... . ..... ... . . . . .. . .. ... 510,955 Roadway. F. M elber . ..... . . . . . . .. . . . . . . .. . . . .. . ... . . .  511,02.� Rock drill. Bullock & Douglass ... ... . . ........ . .. ... 511.119 Rock drill support, S. W. Douglass . . .. . . . . .. .. .... . 511,074 Rock drill tripod, A. J. Sypher . . . . . . . . . . . . . . . . . .. ... 511,103 Roller. See shade roller. Rolling iron bars, etc., method of and apparatus for. J. Hunter . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . ... .... 511.147 Roof, portable bouse. C. H. Leonard . . . . . . . . . . . . . . . 610,920 

(; all n di an p n t f"lU !"  may now be obtained by t.he in­ventors for any of the inventions named in the fure. going list, provided they are simple. a t a  cost of $40 each. If complicated the cost will be a little more. ��or fu] I instructions address M unn & Co., 361 Broadway, 8 ew 
'I: ork. Other foreign patents may aln be obtained. 

C' EllU LO rD  Z" A PON  C0 '/, C� MAN U FA C T U R E R S  O F �_ 

+\ • b E L L U L O I D  L AC U E R S  4 1  B AR C L AY ST. N E W Y O R K .  - A N D VA R N I S H ES  F O R  META�AND WOOD G U M L AC Q U E R S - B R I L L I A N T A N D D E A D B L A C K S - S H E L L A C S  & c  C--=�� S O L E  _ , 2 E N S E E S  O F  T H E  � E L L U L O I D  C O M P A N Y  �-_ 7 
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O R IH N A R Y  R A T E S .  

hlS d e  l» age, each i ll !'cil er t i o n .  ... ,.. �) c e n t s  a l i n e  

"Itt ], l' a � e ,  each i n sel' t i o n .  - .. $) .00 a l i n e  

"'-:1 For some ClllS.'iIf'S of A dl'eTiiseme11 ts. :Spec ial and Ilf�l' P '1" Tate." aTe n-'quircd. 
fro e above are charges per agate line -about eight 

woll "' per l ine. This notice shows the width of the line, 
"'uti "' .!-let in agate type. Engravings may heau adver­
\set euts at the sam.) rate per agate line. by measure­
�e\i (.'�.t'. the letter press. Advertisements must be 
recei m at Publication Office as early as 'llbursday 
mOTI ' 8- to appear in the following week's issue. 
�� tri===-=-=---==-::...:....:::=---.-=-=.=-:.��---=-- -- -----rOLD FORGED PRODUCT. 

F�!ed Wood Screw 
' patented May 10, .July 19, 1887 ; Oct. 29, 1889 ; 

if .... . Aug. 19, Oct. 21, 18!lO ; April 7 May 12, 1891 ; 
,:\:�, July 19, ]892. 

"', }\\ I r s . .\ d vRlltag-es a l'p : 
1. Stronger than a common screw. 
2. Uniform and wide slot. 
3. Hequires the use of but one bit in hard 

WOOd. 
4. Inserted easier. 

.5. Centralized pOint. 
6. Superior holding power. 
7.  'rhe serew being ( � n l d  ]? o r a e d .  instead 

of ( ! lI t ,  leaves on its entire surface a 
metallic skin. � Send for samples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E N C E ,  R .  I .  

-- ----- ----------'----

SCI ENTIFW AMERICAN SUPPLE-
��,�:I:'c A�

n
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I �nt�. Also to be had of newsdealers ir,. all parts of 
uuutry. 

WATER MOTOR ,  $5 . 
B O LO I A N O ' S  L I T T L E  O I AN T  

WILL RUN YOUR 

S EW I N G  MAC H I N E  
and otber Ligbt Macbinery. 

A 1vt't'k't; 'work (Lone in rt day. 
l\Tv PlumiJ iua Reqli'ir('(t. 

Deli'peretl jrf/-' on ·rect'ilJt oj price. 
Ifor Printing Presses, J-,athes, 

tented 8���:i��::el��g��r:!�
l
b�rls�� 

s Gardens, Washing Machines, etc. ,  No. 2, price $ 1  O.  
T H E  B O L C I A N O  W A T E R  M O T O R  · C O .  

4 1 4 W ater Street, Balt i more, M d .  

M otor of 1 9th Oentury 
Can be used any 'pirlce, to do fl1! II 
1 / ' o n ; ,  and by any one. No Bon� 
er l No Fire ! No Steam ! No 
�:�r

e
r ! A

N 
�e��'ir: �afe

o :�\�; 
for aU places and purposes. ( 'Ot;( 
oJ opera r lOn tliw nr one cent (UI 
hour to eaclt j,lI riic(J,tc(l hOTse pow­

-=-=-=""'-= .... '5 er. For circulars. etc . •  address . EOONDMY. Rm:" u:"". CHARTER GAS ENG IN E CO. 
SIMPLICITY. SAFETY. P. O. Box 14S. � f t" r l i I i Lt .  J I I .  

GGINS'  
' lfO M O UNTER .  

� adhesive, scie Ffl�ally made 
the special requirel1.h.:nts of 
ph, scrap book, textile aha all 

,fntings. yet low priced enough 
,f. ' s  a general adh·esive. �r� in l- " o t o  � n IJ p l i e �  a n d  

" n n �l'S M e l l  i t .  Ci'rculars lSent. 
�S. M. H I O O I N S  & CO , Mfrs. 

10 Elgbtb St., R ROOKLYN, N. Y. 

Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 

STEEL and WOODEN TRUCKS 

PIPE FRAME SHOE RACKS 

WIRE lOOP SHOE RACKS 

1,. iU V H I{ A  ¥ lU O I I RE, 

U o(' h e s t e r, �. �y. 

interesting with the help of our new Planisphere and Handbook. "�Q""' i n,ti',A circular, address 
P O O L E  BRO S . ,  C h icago, I I I .  

STK\ II  Y A C I I T,.. l:SE COMPOUND ENGINES 
'1'0 INCREASE POWER, 

and save one-third boiler capacity. 

The Cou lter & McKenzie Mach . Co. 
500 Water Street, 

BRJD G .E PORT, CONN. 

..; OAN D O  IT ! !'eto���" �l lrD
a
t.:i��Ifu.��: 

" ttl u ab l e  A r t i c l e H  ltllltl ufnct u r e d .  Address 
TOPEK A FOU " D RY. T O P E K A ,  K A N .  

C A N  I O B'.rA ] ]'o  A P A T E S ,]' ?·  For a 
S��j�� &8C(j.,

a
�go 

aha��h�J ti'E!�l
o
�f;;

r
���:� 

�experience in the patent business. �ommunica­
ttGful_�trlctly confidential. A H an dbook of In­
forn::ation concerning l,Ja tt ' lI t s  and how to ob­
tain them sent free. Also a catalogue of mechan­
ical and scientific books sent free. 

Pa.':enh taken thl'oug-h �lunn & Co. receive 
f.lnecial notice in the �ci ell t i ti c  A lneri e a n ,  and 
tlJU8 are brought widely before the public with­
out CORt to the inventor. rl'his splendid paper, 
issued weekly, elegantly illustrated, bas by far the 
largest circulation of any scientific work in the 
world. $3 a year. Specimen copies sent free. 

Buildin� Edition, monthly, $2.50 a year. Single 
copies, 2 a  cents. Every number contains beau­
tiful plates, in colors, and photographs of new 
houses. with plans, enabling builders to show the 
lat�t designs and secure contracts. Address 

M �N & CO., NEW YORK, 361 BROADWAY. 

H .  W. J O H N S  M ' F ' G  C O . ,  
A·S.�{Sy:tlS� 

ROOFING, LIQUID PAI NTS, ASBESTOS MANUFACTURES, 

NON=CONDUCTING AND I NSULATING MATERIALS, 

87 MAIDEN LANE. NEW YORK. 
Jersey City. Chicago. Philadelphia. Boston. 

E LE CT R I C  * ST R E E T * R A I LWAYS. 
THE MOST E F F I () I E N T  MOTOR O N  T HE MA RKET. 

Railway Supplies of All Kinds. H i ghest Awa" ds at the WOl'ld's Fair. 
G-EDoT E�.4.:J... Ex..E CT�:J:C C C> :L\I.J: :£2.4.N"'Y. 

PIUNOlPAL SALES OFFICES. 
i4 Itroad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 Atlantic Avenue . . . . . . . . . . . . . . . . . . . . . .  Boston, Mass. 
173 and 175 Adams Street . . . . . . . . . . . . . . . . . . .  I �blcago, m. 509 Arcb Street . . . . . . . . . . . . . . . . . . . . . . . . .  Pbiladelphia, Pa. 
blftb and Race Streets . . . . . . . . . . . . . . . . . . .  Cincinnati, O. 0 401-407 Sibley Street . . . . . . . . . . . . . . . . . . .  St. Paul, Minn. 
Equitable Building . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Ga. I 1333 F Street, N. W . . . . . . . . . . . . . . . . . . . .  Wasbington, D. C. 
15 First Street . . . . . . . . . . . . . . . . .  : . . . . .  San Francisco, Cal. I Masonic TempJe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denver. Col. 
A \I business outside tbe U. S. transacted by 'rbomson-Houston International Electric Co. « Broad St. New York 

ARMSTRONG'S � PIPE * THREAD I N G  
-AND-

CUTTING-OFF MAC H I N ES 
Botb Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit­

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. ,stuck,\; (l'Il(Z Dies 
1.!11:it'er,'Utlly IIcknwwh-'tZoed to be 
THE BEST. Irir'Send for catalog. 

A rll1 stl'Oll 'l lUfg .  C o . ,  . 
B l"idg.t.�IJOrt, C o n n .  ---------------------------'GE"TS WANTED roR. FINE TOOLS IN EV£RYSHOP 14 CAT:�����R U.H.BESLY & (;0: ·ANDAGENCY. CHICAGO, I LL.U.S.A.-

$6 .00  
TO 

Saskatchew�� 
Buffalo Rr� 

.� 
, 

They are the warmest. handsomest. and IDt 
ble Sleigh Robes made, practically unwear 
Not expensive, and insure solid comfort to pet 
posed to ('old weather. "Buffalo Bin "  says t ht 
perfect Bubstitute for the old, and now rare, 1 
skins. Ask for tbe Saskatchewan Buffalo Ro\ 
your dealer's, or if not iIi' stoct send for illus, 
book to A 1U 1UtIC ,\ N  B U l'J< A J , O R O ll E  ' .  3 H o \v e l l  �treet, BufUtlo, N .  Y .  

AN ELECTRIC BE'. 
O UT1<'IT F O R  Y O U R  F RO N 'l' D O m  

One Cell of  Battery, One Bell , One Pusb,. Fifbt 
Insulated Wire and Staples, in wood box. by e�. 
One Dollar and Twenty-five cents. Also cat" . 
Remit with ord�r or send stamp for particulars. 

L � W  B AT T E R Y  C O M P A N Y, I D D A I S  $ 100 .00  S ii  J O H N  STREE'l', N E \V  l{ORK (. 
I CE-BOATS-THEIR CONSTRU CTION --
and Manaj.(ement. With working drawings, details, and Th A I ! 11 T 1 h � .  Eastman Kodak Company, directions In ful l . Four engravings, showing mode of A m�r' � I) " A A A� �n' �mr �l���t��

c
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n
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e
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�E�'Tt (i�
n
t!jN;:�a:�e ��:I�:e�I!��?) ������t�e �l�r::���d 1 2 5  M I LK ST BOSTON MAS�  \ Send .for l 1 Catalogue. I Rochester, N. Y. regulations for the formation of ice-boat cl ubs, the sail- . , ! < ' \I 

ing and management of ice·boats. Price 10 cents. 

T H E  MOST P O P U LA R  S C I E N T I F I C  P A P E R  I N  T H E  WO R L D  
EST.A.BLIS:B:EI> 1846 • 

Circulation Larger than all Papers of its Class Combined. 
Only 8:l.00 a Year, ineluding Postage t o  United States, Canada and Mexico. ' 84 .00 a Year, 

including Po�tage to aU countries in the Posta] Union. . 

ThIA. 18 � Weekly PubllcBtlon. and each number is splendIdly Illustrated. It contains sixteen pages of reading !Datter o� new inventions and discoveries, and aU the Jate:.t lnformatlOn on Engineering, Mechanics, Applied Science Astronomy, Electricity, Naval Architecture, Chemif.:ltry: Manufactures, Photography, Telephony and Phonography N�tUn;t1 H.istory, and, in fact, all subjects of industrial and SCIentIfic lllterest. Each Issue contains a full list of inven­tions for which patents have been granted by the United States each week, giving the name of the inventor. The Not�s and Qu�ries department, with its full answers to ,:"arlOUS questIOns in mechanics and general science, will ftlone repay the reader for a full year's subscription. 
The Selentlftc Amerlean covers a broad field and ehould  satisfy all those wh9 have any thirst for inforni.ation or who have any desire to he familiar with the current scientific events and the industrial progress of the country, I!Ach issue is embellished with the best class of wood engrav-

ings, and such subjects as admit of it are fully  illustrated. Although many of the subjects treated of are technical in their nature. they are written in as popular a style as possible, The success of this paper and its wiuespread circulation are the best guarantee of its value and its popularity. 
One copy of THE SCIENTIFIC AMERICAN and one copy of THE SCIENTIFIC AMERICAN SUPPI,EMENT (�ee prospectus he-10,":) wil.l be sent !or one year, postage prepaid, to any suh­scrIber lfi the Umted States, Canada, or Mexico, on receipt of lIeven dollars by the publishers. 
The flafed way to remit is by Postd Order, Draft or PORtal Note. Money carefully placed inside of envelopes. secu.re)y sealed and correctly addreRsed, seldom goes astray, but It IR at the sender's ]'isk. Address aU letters and make all orders, drafts, etc. , payable to 

M UNN '" (JO •• 861 Broadway. New York. 

SC I E N T I F I C  A MER ICAN  SUPPLEM ENT. 
$5.00 A YEAR,  I N CLU D I N G  POSTAG E.  

Thl . .. ..  dl.tlnet papel' from THE SCIENTmc AMERICAN. 
but It is uniform in size with it, every number containing 16 
octavo pages. THE SCIENTIFIC AMERICAN HUPPLEMENT em­
braces a very wide range of contents, covering the mORt 
recent and vaJualJle contributions in Scieu('e, Mechanics, 
Architecture, and F.ngineering, from every (Jart of the 
world. E�rcry number contains several illustrations, con-
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most l'ecent papers by eminent writers in every department 
of science, and every number contains information useful 
to engineers in every department of industry, civil, mechani� 
cal, electrical, etc. 

Trani"latioJl8 from French, German and other foreign 
journals, accompanied with illustrations of Grand Engin­
eering Works ;  a)so of Naval and Mechanical constructions 
of magnitude, projected, progressing, and completed, at 
home and in aU countries abroad. 

The mOi"t Important paperR read at Scientific Con­
ventions, by the best and most profound thinkers, wiH be 
found in THE SCIENTIFIC AMERICAN SUPPLEMENT. This 
�r.:p.;d�:�lfJ�;��;;�ti��? :�J��e!���
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of the progress of the thr:.es in the Sciences, Arts, dnd Mc .... 
chanica] Engineering. This paper contains no advertise-
A��CA� s�;a;�i���: r��te:���l�����ii;�fo:�

IE
;�:1� 

found of great service to such as are informing themselves 
or making a study of any 8pecial subject in any depart­
ment of science or mechanism. 

Price-til a year, in advanec ; or one copy of THE 
SCIENTIFIC AMERICAN (l'I(>e prmlpet'tus abo,,>.» and oue copy 
of THE SCIENTU'IO AMERJCAN SUPPLEMENT bt.lth mailed for 
one year for $7, payment in advance to the publishers. 
Remit by mail and address 

MUNN & CO., 
Publishers Scienti fi e  American, 

3 6 1  Broadway, New York. 

To Foreign Sllb�(>rlber",.-Under the facilities of the �h��l ��I��N'E!E ySoC:;,
N
��ll� �:g����1ty :St�o

:U�:�;ig��
o
i
s
� 

Great Britain, Iudia. Australia, and all other British Colo� 
nies ; to France, Austria, Belgium, Germany, Russia, and 
all other ��uropean States : Japan. Brazil, and all States of 
Central and South America. Terms, when sent to foreign ���:;��i�c X:����A:
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TlFIC AMERICAN and SUPPLEMENT for one year. ThiR includes 
postage, which we pay. Remit by postal or express money 
order, or draft to order of " , ) 

MUNN & CO., 361 Broadway. New York. 

TH E  

ARCH IT ECTS 
SC I E N T I F I C  A M E R I C A N  

AN D B U I L,DERS  E DIT ION .  
$ 2 . 5 0  A Y E A R .  S I N C L E  C O P I ES,  2 5  C E N TS. 
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Each number contains about forty large quarto pages, of Grounus, et.c., are i llustrated. An extensive f'olU� 
equal to abuut two hundred ordinary bOQk pages ... form- pendiuUl of Man�lfacturers' announcements is also 
ing, practj '<lIly, a large and sp)elldid lH u :.r n  z l n e  o f  given, in which the HlO�t. reliable and app�'oved building 
A l"(' h i t t� e t ll r t' ,  richly adorned WiUl f'l.f(I(w t IJlfttf'.'� 'in Materials, Goods. Macllines, rrools, and Aypliances are 
rotors and with fine engravings ; illustrating the most described and illustrated, with addrl �ses of the 
interesting- examples of modern Architectural Construc- makers, etc. .J 
tion and al1ied subjects. The fullness, richness. cheapness, and �onvenience of 

A special feature is the presentation in each number this work have won for it the JJR l"U"t.·st C i .·(· u l a t i oll 

of a variety of the latest and best plans for private of any A.l·chitectural publication in the world. 
residences, cjty and country, including those of very Bou n (l Vul u lu e f14  of the whole work, from beginning 
moderate cost. as well as the more expensive. Drawings in 1886 to close of 18�3, may now be obtained at this 
in perspective and in color are given, to�etber with offi{'e, or from Booksellers and Newsdealers. Price, 
Plans, Specifications, Costs, and Details. bound in paper, $2 00 per vohllue. Two volumes per 

No other building paper contains so many new archi� year. If'ol'warded to anv address. 
tectural plans reg-ularly presented as the SCI E � TT1!'IC cl��I���3:�:�1]:��:��
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Architects, Builders, and Owners will find this wnrk engineet, or houElteholder can a1f�)Td to be without this 
valuable In furnishing fresh and useful SUlllle�twns. spl endid wOl k. It is full of useful information, and its 
All who contemplate building or improving bome�, or i l lustrations have a permanent va ue for suggestion and 
er�cting structuree of any kin�, ha,ve before them In I reference. It never grows old or u �eJesB. 
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time and money. 361 HI'oadway, N e w  York. 

This Company o wns the Letters Pat 
No. 186, 787, granted to Alexander Gra} 
Bell , January 30, 1877, the scope of w 
has been defined by the Su preme COl 

the United States in th e following t 
" The patent itself is for the m 

ical structure of an electric te\ep7 
be used to prod uce the electrical 
on which the first patent rests. T' 
claim is for t.he use in sneh inst] 
of a diaphragm, w.ade of a plate 
or st,eel, or ot.her m &t�rial capabll 
ductive aetion ; the fiftn,  Qf a perl 
magnet constructed as descri bect , 
coil upon the end or ends neare" 
plate;  the sixth , of a sounding box as de­
scl'ibed : the !'eventh, of a speaking or 
h earing tube as described for conveying 
the sounds; and the eighth , of a perma­
nent magnet and plate combined. The 

claim is not for these several things in 
and of themselves. but for an electric tel­
ephone in the construction of which these 
th ings 01' any of them are used." 

This Company also o wns Letters Pa­
tent No. 463, 509, granted to Emile Ber­
liner, November 1 7, 1891, fo1' a Combined 
Telegraph and Teleph one : and controls 
Letters Patent No. 474, 231, grant.ed to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph , which cover funda­
mental inventi ons and embrace all forms 
of microphone transmitters and o f  car­
bon telephones. 
_.- ---------

"OTTO" 
GAS A @  GASOLINE 

E N C I N ES.  
l1i to 1 00  h. p. Can 
be used in cities or 
in country indepen­
dent of gas works 

or gas machines. 
No B o B e l·, 

OVER No Han ger, 
30,000 SOLD. No Engineer. 
OTTO GAS ENGINE WORKS. PHILADELPHIA. --- ._._-_. _ .  ---_.-

The McCONNELL 

Gorlll Proof Filtors 
R E M OV E  M I CRO BES 

-AND-
A l l  K i n d s  of D i sease Gel'lll s.  

Is a PUteY and Cooler Combined. 
'rbe ice as it melts is filtered. 

No other gravity filter does this. 

The McConnell Filter Co. 
B UFFALO, N .  Y. 

I C E - H O O S E  AND COLD ROOM. -BY 
R G. HRtfield. With directions for construction. Four 
engravings. Contained in SClJ<JNTIFIC Ai\t:FJRJ('AN Sup­
PLEMEN'l" No . •  ,) H .  Price 10 �ents. 1.'0 be had at this 
office and from all llcwsdealers. 

-
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�CEMBER 30, 1 893.] 
Founded by lrIathew Carey, 1785. 

" N R Y C A R E Y  B A I R D  &. CO.  
a l  Pobli.hers. Book .. llers, a n d  Importers, 
nlnut St • •  IJhilndelphia. Pa . .  U. S .  A .  
new and Revised Catalo�ue o f  Practical and 

41'_' Bookf', 88 pag'es. 8vo, .and our other Cataiog'u�B \(.lars. the whOle coverm!! every branch of SC I  .. 
ied to the Arts. sent free and free of postage 
� in any part of the world who will furnish his 

,efOl"fOU Order and 8ubscl'ibe to y o u r  

:O R E I G N  P E R I O D I CALS 
G. El��li'�\l.:;�r8fl(ia:r::'.'i���, ��

i
���

e to 
Importer of Books and Periodicals. 

Branc,-LEIPZIG, LONDON, PARIS. 
��m 

K &. O R E  BR EAKER 
Capacity n p  t o  200 tODS per hour. 

Has produced more hal1ast. road 
metal, and broken more ore than 
all other Breatre s cambined. 

Builders of High Grade Mining 
Machinery. Send for lJatalogues. 

C AT E S  I R O N  W O R KS ,  
.") 0 ( � � o .  C l i n ton 8 t  • •  C h i ca!!o 

136 C, Liberty Street, New York. 
2.'j7 C. }1 rank1in St •• Boston. Masft 

.s8ECTS INJ U RIOUS '1'0 DRUGS. 
By Prof. L. E. Sayre. A brief glance at the insects 
lund in various drulls. with comments upon their l ife 
story and habits. With 32 illustrations. Contained 

1 SCI ENTIFIC AMERlCAN SUPPLEMENT, No. 920 .  
rice 1 0  cents. T o  b e  had at this office and from all 

Rubber  Ro l l s  and Whee ls .  
Power 'Vringing Machi..les. Drying and Ventilating 

Fans. All styles of fll:rucks made to order. Catalogues 
free. G (; H H G E J'. t: I , A H l� .  

B o x  I A �  W i n d s o r  I" och: s .  C o n n .  

K N ITTI N O  MAC H I N E RY. 
Knitted underwear is in vogue. The best 

machinery for its manufacture, such as ... 
S H I RT M AC H I N ES , SLEEVERS,  
BAR STITCH MAC H I N ES , etc. , 
are made by SCOTT & WILLIAM S ,  

�07'7' E .  Cumberlllnd Street, 

FJsfnlilis1ler! 1865. Philadelphia. Pa., U. S. A. 

S C I ENTIFIC EXPERI MENTS. - D E-
scription of some simple and easily performed scientifiC 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
Bum of the angles of a triangle, surface of the sphere. 
with 6 illustrations. Contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. �, �).  Price 10 cents. To be 
had at this office and from all newsde�lers. 

A New and Valuab le  Book. 

1 2 , 5 0 0  Receipts. '2'08 Pages. Price $ 5 .  
Bmmd in Shfep. $6. Halj-�rorocco, $6 .5 0. 

This splendid work contains a careful compilation of 
the most useful Receipts and RepUes given in the Notes 
and Queries of correspondents as published in the �ci­
e n r i ii e  A mel'icClll during the past fifty years ; together 
with many valuable and important additions. 

h::����n�l�t:ii! VnPea��; (��:;vb�a���C;;{�h:���fJf ��� 
being represented. It is by far the most comprehensive 
volume of the kiTHI ever placed before the public. 

'l'he work Juay be regarded as the product of the stUd­
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relati� 
to formulre used in the various manufacturing indus­
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 
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value in their respective calJings. 
rrb(l� who are in search of independent business or 

e'Y t, relating to the home manufacture of sam-
will find in it hundreds of most excellent 

Send jor Descriptive Oircular. 

* THE . ,  MUNSON " TYPEWRITER. * 
ThiS machine is an U evolution," the outgrowth of years of experience and the 

best ����!�e�
f :!��;::fc.
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the 
t;.lsily operated, with U niver.al Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durllll l e  and ea.i1  y kept in order. 30 keys. 90 characters. Weight. with carry" 

in� case, 16 pounds. Special wheels for di1Ierent lang-nag-es. Send jor circular to 

* * 'rHE MUNSON 'r Y P lnVR l'rER C O . ,  * * 
1 62 s. La !!'alle !'St.-eet, C hicago . 1 1 1 . ,  U. S. A. 

SCIENTIFIC AMERICAN DYN A MO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplyin� a current of from 60 
to 75 UO-volt incandescent lamps. or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the ,scuntitic A me'r'ica'1t, 
by Mr. W. S. Bishop, of New Haven, Corin. It is de-
�g�

e
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e
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e
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nse, but who do not care to enter into the subject scien­
tifically. With 24 illustrations. Contained in :--ClENTIFIC 
AMEHICAN :'UPPr.El\U��T. No. �fja. Price 10 cents. '1'0 
be had at this office and from all newsdealers. 

CAST I N G S  and PARTS 
for 641, 865 1  and other Dynamos and 
Motors described in Sci. Am. Sup­
plements. 

Engine Castings � to 6 h. p. 
TEI,EPHONE Materials. 

ELECTRICAL SUPPLIES. 
Send stamp for catalOQue. 

PALltl E R  B ItOS., 
Mian u M .  ( ;oon. 

E L I<: C T RO M O T O R. S I M PLE. H O W  T O  
mOKe. By  G .  M .  Hopklns.-Descrlption 01 a small electro 
motor devi�eil and cPDstructeil Wltb a view to aSSisting 
amateurs to make a motor wnich miflht be driven With 
advanrage by a currpnt derived from a battery, and 
which would hHve sutlicien!:r power to operate a foot 
lathe or any mactl lne requiring not over one man power. 
\\' ith 11 figures Contained in �CI F.NTIFl(' AMEIlH'AN 
SrpPL<>' "NT. No. 64 \ .  ",'ce 10 cents. To be bad at 
this ottice and from all newsdealers, 

VANDUZEN SJ�� PUMP 
T H E  B E S T  I N  T H E  WORLD. Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes.  EveJ'y Pump Guaranteed.. 

SIZES.--
12000 Gallons per Hour. 

$7 to $75 each . AddreSI 
THE VANDUZEN &. TIFT CO" 

102 to 108 E. S.,ond St" Cintinnati, O .  

S c i entif i c B� G ata l ogue 
ItEC I, N 'l' I, Y P U  B l,I IS H E U .  

Our new catalo�ue containinJr over 1 00  pages, includ .. 
InlZ works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN &:; CU •• PUblishers SCientiHc American. 
3 fH IJrondwny. N ew Y o rk .  

�parsons Horological Institute. 

earn the Watch Trade 
E n g ravi ng and Jewelry Work. 

PARSONS, I D E  & CO. � Circular free. 
302 B rad ley Ave" P E O R I A ,  I LL. 

For Electrical and Ex­
perimental Work. j���===:i For Gunsmiths &; 1'ool 

Makers. For General 
MacMne S110p lrork. 

High Grade Tool s ;  
perior in  constrnctio:,

I
'&��t��t 1:t�o;�; 

lathes raade, and quality considered, the 
cheapest. Send fo]" catalOf)Ue and pTices. 

W. F. & JOHN BARNES Co .• 1999 Ruby St. , Rockford. III. 

THE GREAT POPULO US CENTERS 
of the World.-By Gen. A .  W. Greely. A n  enumeration 
of the largest cities of t he  world. with their population. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 924. Price 10 cents. To be had at this office and from 
all newsdealers. 

AC'ENTS COIN. 
Money selling Beveridge'sAu­���� tODlRtic Cooker. Latest andl 

!: best cooking utensil ever invent-
ed. Sells at sight. One Agent 'e'":"i��r sold over 1 700 in one town. 
One SRlllple Cooker free to hi�"=I-1f good agents. Advertising matter 
furnished. For full particulars ad· 
dress W .  E .  BEVER I DG E ,  • Box 728. BA LTIMORE ,  Md. _ 

HARRISON CONVEYOR ! 
Ha!:rfing Grain , Coal ,  Sand, C lay, TaR Blrk, Cinders, Ores, Seeds,&.c. Jii����. 1 BORDEN. SELLECK & CO" { MR��'�'!,r8J Chicago, IlL 

DRILL CHUCKS. Write " THE PRATT (,HUCK CO.," Clayville, N. Y., U. S. A., for 
free illustrated catalogue of l' O IS I 'I'IVE IHt I V I N H  IHf I L l, 
t: H U e  K ,... showing the only perfect system ever dev,sed for 
holding and driving drills. 

F o reign Asrencies : Ph. Roux et Cie., 54 Boulevard dn Temple, Paris, France. E. Sonnenthal, Jr., Nuen Prom­
'made No. 5. Berlin, Germany. Selig. Sonnenthal & Co .• 85 Queen Victoria Street. London. E. C., England. 

THE 

MESSRS. MUNN & Co , Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
��:�\�bl:byi��:t���ro �:;��

b
k c�� 

Communicationii strictly confiden-�g� tO�b�:fn
d
rri'�:' �:np����

ts and 

PATENTS 
taken through Mnnn & Co. receive 
special notice tn the Scienti1ic Anur ... 
ican. This splendid weekiy paper, 
elegantly illustrated, has the largest 
Circulation of any scientific work. t3 a year. SpeCimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

MODERN I C E  YACHT. - BY 
Geo. \V. Pol lc. A new and valuable paper. containing 
ful l ,  practical directions and specifirations for the con­
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. 111ustrated WIth en­
gravings drawn to  Bca le, s howing the form. position, 
and arrant;reILent of all the parts. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this officE" tind  of all newsdealers. 

14 KARAT 
GOLD PLATE 

CUT THIS OUT and send it to us with your name and address and we will send you this watch by express for- examination. A Guaraatee For 6 Ynrs and chain and charm sent with it. You ex­amine it and if you think it a bargain pay 0 u r sample rrc:� '��:ut�r�l l;,t ��lr���� 
and warranted the best time­
keeper in the World for the 
money and equal in appear· 

to a genuine Solid 
Watch. Write to-day, 
offer will not appeal 

TH� 
N A T I O N A Y.  :I\Ur6 . 

-A N D­
IMPORTING CO. 

334 DEARBORN ST., 
CHIGAGO. I LL. 

ST EV E N S  PAT E N T  RELIABLE D IVI D E R. No .  60 
F.orged from heavy stock. Ope-rated with a I"ll!'ht and left hand screw. Made with two 

tension screws, removing any back lash. 
:i inches. price per pair . . . . . . . . . . . .  $1.50 

Ideal and I .. eader Spring Calipers and Divi­
ders, ldeal Surface Gauges. Depth Gauges 
and Fine Machinists' Tools. ' 

lIT lllustrater! catalogue free to all. 
J. i"T E V .:NS A RMIS & T O O L  C O . ,  
P. O. Box 281). Chicupee ��al ls, Mass. 

CEM C L O V E R  C U TT E R .  
in tfeEw�::;d. 1 WILSON BROS. l!endfor circular. EASTOlll. !' A. 

IMPROVED 'I'ROLLEY SYSTEM.-DE-
script ion of an improved overhead system of electric 
�l��;I���/�(���Zn;?OWrt� �Ye���tv����? �����fg:�if� 
8CIENTn�rc AMERICAN SUPPLEME�'l'. No. �S6. Price 
10 cents. r.ro be had at this office and from all newsdeal­
ers. rrhe same number contains a descri ption (with 2 
ilIu8trations) of a new electric tramway at. Paris. and 
also a description of Siemens & Halske's electric railway 
conduit. with 3 illustrations. � For I N C U BATO RS and 

,'1 Moisture Gauge S I C K  R O O M S .  • or Weather Indicator. Mailed, $1.00. 
CHICAGO GAUGE MFG. Co., Chicago. 

VOLNEY W. M A SON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDEN CE. R. I. 

INV""tNTORS Write us. We  have perfect facilities ����;..;;��. 
����{����

i
��:�e�l����!:i ��d 

m
��

: 
chanical Specialties. SOUTHERN ENGINEERING Co., 
Electrical and Mecbanical Engineers. Louisville. Ky. 

<.i.MJ� �(b�7�"\.'I'':'8 N  INVENTORS. 
Experimental work of every description. Automatic 
machinery designed and built. � Send for circular. 

MAL'l'BY MFG. CO., Brooklyn, N. Y. 

Journfl.l ; $3 per year, Mailed anywhere on CO., Publishers, I AMERICAN OFFICE, 
'61 Broadway, New York. 

WEST E R N E L  :TR IC I AN 
"" 

The Best Electrical I Headquarters for 

r�������a:O�;h���.nd W:i�ero� O�r�r�gue. 
Eledrician Publishing Co., Chl"'c""=o. _____ _ 
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PROPO S A LS. 
SEALED PROPOSALS FOR LIGHTING 'l'HE ( T y  

o f  Jackson, Mississippi, with Electricity. MI Dr's Office, Jackson, Miss., Nov. 21 1893. Notice is il eb 
given that sealed proposals will be received at th " tt1ic� 
of the City Clerk until the 2d day of January, 1, at 4 o'clock p. m., for lighting the streets. alleys, 
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ance with the plans and specifications on file said Clerk's office. Also proposals will be receive rOllJ 
each bidder of the cost price at which the plantlt u 
accordin� to said specifications maybe purChaSmy thg 
city. The Board reserves the rigbt to reject anYd au 
bIds. L. F. CHILES, Mayor. ' 

- -N'C> T::rCEl. 
Proposal for Lighting the Streets and parU,he 
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and of full 1200 candle power, and also of full I Ie 
power, and furnish everything need�d theref( 8 .. 
quested by the Common Council of the City ( e  .. 
nectady. 

A bond, In the penalty of $4000, with app,oved sure­
ties, that the bidder wil1 enter into a contract with said 
City, in accordance with his bid, and for the faitbful 
performance of said contract when made, must accom­
pany each bid. 

The Common Council reserves the right to refuse to 
consider any bid not accompanied by such a bond, and 
to reject any or all bids made. 

An bids must be addressed a.s folIows : " Lamp Com'" 
mittee of the Common Council of the City of Schenec­
tady. N. Y. Bids for lighting," and be in a sealed en .. 
velope. 

'l'bey will be received and opened by the Council at a 
meeting to be held January 9, 1894, at 7.30 p. 10. 

Communications not including bids may be addressed 
to the members of the Committee by name. 

PE'l'ER B. HARBISON,
�
committee 

ALBERT SHEAR, on 
WALTER HAMILTON, Lamps. 

N'OT::rCE. 
MINISTRY O F  PUBLIC WORKS, 

CAIRO, EGY 
The Egyptian Government puts up to a;�-h��" 

the construction and working of a tramway \ f 
row gauge from MaDsourah to Menzaleh 1,-'-" \\ . with its branch l ines, on the conditions \ � ' c 
concession and the specification, copies of ' 
forwarded to those who apply for them ... � . 
dressed to the Minister of Public Works, Cb \c �, r 
th����

S
F��!'�:r��i��.

ed at this Ministry u}: : �) 
Persons tendering should indicate the wi, tr 
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the concession. This tern p,t 
The Egyptian Government reserves to itself \1.\' 

of selecting and accepting whichever ofter it PI 
of rejecting any offer, however advantageous 
appear to be. 

J U ST P U B LI S H E D. 

Star * IijapQ 
" ' I 

By R ichard A. t>roctor, F . R . A.S.  
* * * 

A series of twelve elegantly printed Maps of 
Heavens, one for every month in the year. Specialll 
prepared for use in North America. With descriptions 
accompanyi�g each map, gi ving the names of tne prin­
Cipal stars and constellations, showing their relative 
position'S at given hours and days of the month. 

A most beautiful and convenient work, speCially 
adapted for the use of those who desire to acquire 
a general knowled�e of the starry realms. 

To which is added a description of tbe method of 
prepari� and using artificial luminous stars as an aid 
In fixing in the mind the names and places of the 
various stars and constellations. by Alfred E. Beach, 

Altogether tbis is one of the most popular, " 
and ' valuable works of the kind ever publisned. 

One quarto volume, elegantly bound in cloth. Price 
$2.1)0, postpaid. 

MUNN & CO . •  Publishers. 
361 BroadwllY, r aw York. -----------------

STEEL TYP E  FO B TYP E W , H T E R S  
Stencils. Steel Stamps. Rubber and 
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Small Machinery, Novelties, etc. ,  man­
ufactured by special contrac!:. 

ow York Slenc i l  Wks. 100  Na .. au St .. N .V1 

Model  & Exper imental Work.  :.,��g���
e 

Advice and ideas not cbarged for. Send for particulars 
GARDA 1U & "' 0 1" ,  9� John Street, NEW YORK. 

VELOCITY OF I C E  BOATS. A C OL-
lection of interesting letters to the editor of the SCIEN. 
TIF[C AMEHIf'AN on the question of the speed of ice 
boats, dernor_st rating how and why it is that these craft 
.sail faA tel' t han the wind which p"l'opels them. I l lustrated 
with 10 expl anatory diagrams. Contained in ::;CIENTIFIC 
AMERICAN SUPPI .. ElHENT, No. 2 1 4 .  Price 10 cents. 
'1'0 be had at this office and from al l newsdealers. 

The S c ientif i c  A merican 
PUBLICATIONS FOR 1 8 94. 

'l'he prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
Tbe Scientific American (weekly), one year $3.00 
'.rhe ScientifiC American Supp1�ment (weekly), one 

year, 5.00 
The ScientifiC American, Spanish Edition (month. 

ly) , one year, - 3:\N-
Tbe Scientific American Arcbitects and Butlder.!Z / 

Edition (monthly), one year. - " 2.50 
COMBINED RA '!'ES. 

The ScientifiC American anJ Supplement - $7.00 
The RCientific Arne-pic-an and Architects and Build-

ers EditioT!. - ... 5.00 
The RCldltific American, Supplement, and Archi-

tects and Builders Edition, .. f'.OO 
Proport'wnate Rates for Six Months. 

This includes postage. which we pay. Remit by postal 
or express money order, or draft to order of 

MU�" & CO., 361 Broadway, New ,"fork 
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ILL USTRATIONS. 
A 

Abbey, Fonthill . . . . . . . . . . . . . . . . . .  75 
Accumulator p late. chloride . . . • .  390 1��i��g��r:..�a�:�f: : : : : : : : : : : .  � 
AIr compressor, great, Fair . . . .  : . 294 
Air compressor, Rand . . . . . . . . . . . .  325 
Alarm, tiurglar, Fisher's . . . . . . . . .  116 
Alarms. fire. French . . . . . . .  .. . . .  341 
Ampere, towboat . . . . . . . .  . . . . . . . . .  73 
Animals, Kansas , mounted . . • . . .  41 
Animals, large. mounting . . . . . . . 

234-
Arch and peri.tyle . . . . . . . . . . . .  161 
Arithmetic, device to teach . . . . .  132 
ArithmetiC, lLechanlcal . . .  . .  . . .  309 
A.rizona buildmg at Fair . . . . . • 1)6 
Avenne. Columbian. Fair . . . . . . . 119 

R 
Barrels, cover for . . . . . . . . .. . . . . . . . .  1!i7 
Basin. grand, at Fair . . . . . . . . . . . . .  265 
Battery, storage, Edison . . . . . . . . .  321 
Battery, storage, new . . . • . . . . . . . .  889 
Bedstead • •  trong and cheap. . . . . .  84 
Belt •. leatller. at Fair . . . . . . . . .  : . 1117 
Betblehem Co 's exhibit . . . .  . . .  . . .  87 
Bicycle gear. Taylor' . . . . . . . . . . . . . 100 
Binding post. electri c  . . . . . . . . . . . . 181 
Boat, torpedo. Nasmytb' . . . . . . . . .  135 
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Boller • •  team. Weed . . . . . . . . . . . . . . . 200 
Boilers, oil·firect, at Fair. . . .  . . . . . .  17 
Bookcase, Stimson's . . . . . . . . . . . . .  342 
Boring and turninl! machine . . . . .  357 
Boring machine, cylinder . . . . . . .  308 
Bonnl! ma"Jhlne, improved . . . . . .  1 33  
Bradley. Mrs. Lydia . . . . . . . . . . . . . . 23 
Brake, engine, Cleveland' So • • • • , .  ;:iSS 
Brake valve, Pelham' s  . . . . . . . . . . .  180 
Bridge. road, Warburton . . . . . . . .  136 
Brusb Electric  Co.'s exhibit . . 289, 295 
Brush for dynrunos . . . . . . . . . . . . . . .  244 
BuUding, Arizona, etc . . . . . . . . . . .  56 
Build ing, Britl.h, at Fair. . . . . . . .  36 
Building. Ea.t India . . . .  . . . . . . . . .  379 
Building . electricity. at Fair . . . . . 229 
Bui lding, �overnment . . . . . . . . . . . 121 
Buildi ng. Japanese . . . . . . . . . . . . . . .  121 
Building, Krupp, at Fair . . . . . . . . . 40 
Building, Montana. at Fair . . . . .  56 
Building', New York, at Fai r .  . . . .  56 
Building. Ohio, at Fair . . . . . . 56 
Buildings, notable, at Fair . . . . . . .  121 
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Bul l ,  be�ted, Dutch . . . . . . . . . . . . . .  281 
Burglar alarm. Fisher's . . . . . . . . . . • 116 
Burner, hydrocarbon . . . . . . . . . . . . .  356 
Burner. oil , Larkin . . . . . . . . . . . . . . . .  103 
Burners, oil, for boilers . . . . . . . . . .  11 
Buttonhole macblne . . . . . . . . . . . . . .  241 

c 
Cable, railway, accidents . . . . . . .  1JJO 
Cable railway. Broadway . . . . . 985. 392 
Cactus furniture . . . . . . . . . . . . . . . . .  266 
Camera stand. Green's . . . .  . . . . • . :MO 
Camera eyepiece . . . .  . . .  . . . . . . . . .  151 
Camera, photochronograph . . . . . . 424 
Canal, Gan�es . . . . . . . . . . . . . . . . . . . . .  89 
Canai, Manchester . . . . . . . . . . . . . . . .  136 
Canal. North. at �'air . . . . . . . . . . . . . 168 
Canal, South, at Fair . . . . . . . . . . . . . .  185 
Candles, stearin. manufacture . 360 
Cannon, toy . . . . . . . . . . . . . . . . . . . . . .  2 14 
Cnr coupling, Ervin's . . . . . . . . . . . . . .  37 
Cards, trick with . . . . .. . . . . . . . . . .  116 
Casino, marine . . . . . . . . . . . . . . . . . . . . 1Z1 
Cattle guard . railway . . . . . . . . . . . . . 116 
Cattle. hand.ome team of . . . . . . .  85 
C .. ttle. prize, at Fair . . . . . . . . . . . . . .  281 
Cattle stall A eberIy's . . . . . . . . . . . . .  181 
Chair. folding, Moreland . . . . . . . .  244 
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Chief Luther Jack . . . . . . . . . . . . 1 1 5  
Chicken beheader, Denham' . . . . 3fl 
Cigar cntter, new . . . . . . . . . . . . . . . .  198 
Clocks. self-winding. . . . .  . . .  . . . . . .  68 
Clutch. friction, Wern' . . . . . . . . . . 24l 
Coal conveyor, Weehawken . . . . .  104: 
Coalinlil vessels at sea . . . .  . . . . . . . .  200 
Cocoannt. desiccated . . . . . . . . . . . . .  3'l'1 
Coin holder. Berrlnl' • . . . . . . . . . . . .  34J. 
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Columbia, warshi p  . . . . . . . . . . . . . . . .  347 
Colum bus, silver statne. . . . . . . . . .  37 
Co lumbus . •  tatue of . . . . . . . . . . . . . .  26J. 
Columbia, warship . . . . . . . . . . . . . . .  361. 
Comet, the Rordame . . . . . . . . . . . . .  ISa 
Commutator brush . . . . . . . . . . . . . • .  244 
ComposiD.2 stick, Hill's . . . . . . . . . . .  S( 
Compressor, air. Rand . . . . . . . . . . .  325 
Comptometer, Felt's . . . . . . . . . . . . .  309 
Concentrator. ore . . . . . . . . . . . . . . . . . 228 
Cooker, automatic . . . . . . . . . . . . . • .  214 
Cooking, new burner for . . . . . . . . .  3.1)6 
Cooler, mUk, Merz's . . . . . . . . . . . . •  197 
Copper plate pre .. . . . . . . . . . . . . . . . . .  1 97 
Copper. tempered . . . . . . . . . . . . . . .  196 
Cotton gin. roller . . . . . . . . . . . . . . . .  20 
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Crane, traveling, Krupp . . . . . . . . .  33 
Creamery apparatus . . . . . . . . .  ' 165 
Crucible Co .. Dixon . . . . . . . . . . . . . . . H9 

. CrulBer Detroit . . . . . . . . . . . . . . . . .  _ . . 155 

8�1::��to�R�g·at· sea · .. : : : : :��� � 
Cube boxes, educational . . . . . . . . .  3 1 5  
Cut-olf for engines . . . . . . . . . . . . . . . . 292 
Cutter I,eni Lenepe . . . . . . . .  . . . . .  43 
Cycle wheel ' .  . .  . . . . . . . . . . . . . . .  228 
Cylinder boring machine . . . . . . . .  308 

D 
Dairy apparatns at Fair . . . . . . . . . . .  165 
DaiRY. twin . . . . . . . . . . . . . . . . . . . . . . .  139 
Dam. Cohoes . . . . . . . . . . . . . . . . . . . . . . .  405 
Detroit. cruiser . . . . . .  . . .  . . .  155 
Diamond ,  monster . . . . . . . . . . . . . . . .  183 
Digging machine, improved . . . . . .  373 
Dinosaurs, primltve . . . . .  . . . . . . . . . .  59 
DiSinfectant, electric, for water. 91 
Distances, mea�urin� . . .  . . . .  . •  20 
Distributer. pbotochronograph . . .  424 
Diver. northern . . . . . . . . . . . . . . . . . . .  184 

E Mat. wire, Horrock'. . . . . . . . . . . . . .  5:1 
Metal squeezing machine . . . . . . . .  277 

Rtee11ng gellr. steam . . . . . . . . . . . . . .  S'19 
�lri't�����.��!���f·:::.: : :  : : : . : : t� Animals. large, mounting . . . . . . .  *231 

Animals. mounted, at the Fair . .  '41 
Ant communities. . . . . . . . . . . . . . . . .  10 
Ant, parasol .  . . . . . . . • . • • • • • . • • • • . . .  28'2 

East India huilding, Fair . . . . . . . . .  379 Meter. gas . connection . . . . . . . . . . .  346 
Ecl1pse of April 16. . . . . . . . . . . . . . . .  57 Metro.cope. BailIie's . . . . . . . . . . . . . . 20 Stock, thoroughbred, exhibit . . . . 299 
Egg of python . . . . . . . . . . . . . . . . . . . . . 105 Micro.cope. long range . . . . . . . . .  1 51 
Electric Co., Western. Fair . . . . . .  312 Milk. condensed. at Fair . . . . . . . . . U� 

Stoves, burner for . . . . . . . . . . . . . . . .  356 
Sun, eClipse of, April 16 . . . . . . . . . .  57 
SWimmlng\ teaching of . . . . • . . . . •  276 

Ants, African . .  . . . . . . . . . . . .  0 • • • • •  889 
Ants, edi b lp qualities of. . . . . . . . . .  10 

Electricity building at Fair . . . . . .  229 Milk cooler. Merz· . . . . . . . . . . . . . . . . .  197 
Electricity. palace of . . . . . . . . . . . .  HI Mill engines . . . . . . . . . . . . . . . . . . . . . . .  120 Switch. rai way. electric . . . . . . . . . .  421 

Ants. Florida . .  . .  . . . . . . . . .  . . . . . . . .  356 
Ants .  to keep away . . . . . . . . . . . . . . .  228 

Swordnsh exploits . . . . . . . . . . . . . . .  29'1 Ants. productiv.e of sound. . . . . . .  71 
Ants, red. destruction of. . . . . . . . .  87 

Electric machine. Bimple . . . . . . . . . 260 Mill engine, 400 h. p . . . . . . . . . . . . . . .  345 
Electrolier. Rlvenburgb ' . . . . . . . . .  340 Mill. grmding, Quaker City . . . . . .  167 
Elevator. Parmenter' . . . . . . . . . . . .  324 Mill. roller. Griflln . . . . . . . . . . . . . .  166 
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Ants, sense of vision in . . . . . . . . . . .  282 
Anthracite coal llelds . . . . . . . . . . . . . 386 
Anthropology. congress of . . . . . . .  150 

Engine. bot air . . . . . . . . . . . . . . . . . . . . .  196 Montana building at Fair . . . . . . . .  56 Taper tnrnlng attachment . . . . . . .  , 420 
Engine. mil1 400 b .  p . . . . . . . . . . . . . .  345 Monument, electric IIInm . . . . . . . .  248 Taxidermy . . . . . . . . . . . .. . . . . . . . . . . . 234 

AntiseptiC, new . . . . . • . . . . . . . . . . . . . •  152 
Anti-smoke law . . . . . . . . . . . . . . . . . .  120 

Engine .  rotary, Gould ' . . . . . . . . . .  324 Moonshiner. plant of . . . . . . . . . . . . .  300 Tele�raph, printlnll . . . . . . . . . . . . . .  7� 
Engine. rotary. Mo .. e· . . . . . . . . . . .  340 . Mortars, large caliber . . . . . . . . . . . . .  39ll Telellraph wIre guide . . . . . . . . . . . . .  1 96  

Apbls, white pine . . . . . . . .  . . . . . . . . . . 7 
Apples. remedial use of . . . . . . . . .  330 

Engine. yacht Dream . . . . . . . . .  421 Motor, carbonic acid • . . . • . • • • . . . . . .  89.� 'l'elephone, Noriega's . . • • • • • . . . . •  330 ��Il�::: ���g�rg.�: ��.�
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: : : : :  �: � : : : :  � Aquarium, New York. " • • . . . . .  123 

Arch and Peristyle, Fair . . . . . . . . .  *161 
Architect, American. honors to. 43 

Englnes, mm . . . . .  _ . . . . . . . . . . . . . . . .  120 Motor • • tearine . . . .  . . . . . . . . . . . . . . .  75 Testing machine •• Olsen . . . . . . . . . 2 1 6  
Engines, o i l .  at Fair . . . . . . . . . . . . . .  24 Motor, water, " eheap . . . . . . . . . . . . . .  244 Thermometer, Draper's . . . . . . . . . 373 

Argentine . . . . . . . . . . . . . . . . . . . . . . . . . .  las 
Arithmetic, device to teach . . • • . .  *132 
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Mount Blanc Ob.erv .. tory . . . . . . . .  376 'i'h i l l  .upport. Meyerholf' . . . . . . . .  356 
Expo.ltlon. historiC. Madrid . . . . .  315 Tiger. captive. in India . . . . . . . . . . . 219 

Music book or folio. . . . . . . . . . . . . . . 20 I Thrashing machine attach . . . . . . .  5 
Arithmetic, mecbanical . . •  n . . . . .  *309 
Arizona buil ding at Fair . . . . . . . . .  *56 
Arizonza ruin, remarkable . . . . . . .  2(}4 

F 
Fair. arrivals at . . . . . . . . . . . . . . . . . . .  243 
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Fence post. Gowdy '. . . . . . . . . . . .  72 
FerriS wheel, view from . . . . . . . . . .  169 
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Fire al .. rms. French . .  . . . . . .  . .  341 
Fireworks display at Fair. . .  . . . . .  353 
Fisheries, palace of . . . . . . . . . . . . . .  35 
Flash light apparatu . . . . . . . . . . . . . 101 
Floor and ceihng arches . . . . . . . . . .  912 
Flue and chimney cleaner . . . . . . • 37 
Fonthill Abbey _ .  . . . . . . . . . . . . . . .  75 
Forgings. drop, at Fair . . . . . . . . . . 180 
Furniture. cactus . . . . . . . . . . . . . . •  266 
Fuel, oil and boiler. at Fair . . . . . 17 

G 
Gange. canal . . .  . .  . . . . . . .  . . . . . . . . . .  69 
Garoage burner, Chicago . . . . . . . . .  408 
Gas engine, Sintz . . . .  . .  . . . . . . . . . .  212 
Gas engines, Otto . . . . . . . . . . . . . . . . . .  S05 
Gas lamps, Iillbtlng . . . . . . . . . . . . . . .  :l88 
Gas lighter, Gels.ler· . . . . . . . . . . . . .  101 
Gas meter connection . • . . . . . . . . • •  346 
Gate. water circulating . . • • . . . . • •  261 
Gauge and valve. Crosby . . . . . . . . .  226 
Gearing, bevel, exhibit . . . . . . . . . .  148 
Gear. reversing, for engines . . . . .  85 
Generator, steam, Weei:l • . . . . . . . . • 202 
8fri'.�����na,!'0�iet;' ����:::: : : : : �  3� 
(MId refining plan� . . .  . . . . . . . . . .  132 
Grain dump, portable . . . . . . . . . . . . .  40t 
Guard, cattle, rail way . . . .  . . . . . . .  116 
Gnlde block tor wires. .  . . . . . .  . .  • .  196 
Guide for .aw. _ . . .  . . . . . . . . . . . . . . . 72 
Guide. stamp mUI . . . . . .  _ . . . .  . . . . . .  5 
Gun carriage, disappearing . . . . . •  296 
Gnn. Krupp, at Fair . . . . . . . . . . . .  _ .  40 

H 
Hammer. power, greot . . . . . . . .  81 
Hammers, exhibit at Fair . . . . . . . .  2m 
HarKness, William . . . . . . . . . . . . . . . .  201 
Heater and condenser . . . . . . . . . . .  309 
Heating, new burner for . . . . . . . . •  356 
Heating process. new . . . . . . . . . . . .  US 
Helmboltz, Prof. Von . . . . . . . . . . . .  247 
Hog, wart . . . . . . . . . . .  • . . . . . • . • . . .  27 
Hoo-den .  at Fair . . . . . . . . . . . . . . . . .  121 
Horological In.titut.e. . . . . . . . . . . . :/3 
Horse power. exhibit of . . . . . . . . . .  187 
Hot air engine . . . . . . . . . . . . . . . . . . .  196 
Hnt. Sontb Sea Island . . . . . . . . . . . .  121 

. I 
India. Irrigation in. . . . . . . . . . . . . . . .  89 
Indiana State building . . . . . . . . . . .  153 
Indian scont at Fair . . . . . . . . . . . . . .  329 
In.tltute. Imperial. London . . . . .  117 
Iron works, Trenton . . . . . . . . . . . . . .  232 
Irrigation in India . . . .  . . . . . . . . . . .  89 
Italy. exhibit of. Fair . . . . . . . . . . . . . 217 

J 

����:�H':'W'. �w.��c: . :::::: '200. � 
Joints ,  b .. n and socket .. . . . . . . . . .  260 
Jowett Benjamin . . . . . . . . . . . . . . . . .  2.7 
Justice. mammoth lIgure . . . . . . . . . 39u 

K 

Kansas exbiblt at Fair. . . . .  . . . . . U 
Kiln, pottery. Lawton's . . . . . • • . . •  260 
.l{neadin� machine . . . . . . . . . . . . . . .  293 
Knitting machine •. electric . . . . . .  213 
Krupp exhihlt at Fair. . . . . . . . . . . . . 33 

L 

Time recorder. . • . . . . . . . .  . . . .  . . . . . . .  389 Ark, N oab 's. beats all . .  . .  . .  . .  . .  . . .  356 
N Tlnner •.  tool. for . . . . . . . . . . . . . . . . .  213 Armor, naval, progress in . • • • . . . .  32S 

Armor p late .  Americau . . . . . . . . . . .  50 
Armor plate . Harveylzed . . . . . . . .  26.3 
Armor trial. the late.t . . . . . . . . . . . . 162 
Armour In.titute . . . . .  . .  . .  . .  . . . 130 

Tf)p, n erlal . . . . . . . . . . . . . . . . . . . . . . . .  331 
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New Mexico bulldmg at F .. lr . . . . .  56 Train collison ••  prevent . . . . . . . . . .  201 
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NovelJy for Midwinter Fair . . . . . .  300 Trick with card . . . . . . . . . . . . . . . . .  116 

Army, American , recruits of . . . .  370 
AssociatIOn, American . . . . . . . . . . .  ]46 
Association . American, meeting. 166 
Association for Adv. Science . . . .  7' 
Asteroids. photogrnphlc di.cov .. 198 
Astl'onomiCBl notes . . . . . . . . • • . • . . . .  407 
Atmosphere, chemical history • . .  281 
A tmosphere, the hig-h. . . . . .  . • • • •  fa 
A tmosphere, potential of • • . •  o • • •  215 

Nnt lock. improved . . . . . . . . . . . . . .  a'l'',l Trolley wire finder . . . . . . . . . . . . . . .  18� 
Truck, electr ic motor . . . . . . . . . . . .  3O!l 

o 
Observatory. Dudley. New . . . . . .  328 
Ob.ervatory. Mont. Blanc . . . . . . . . 376 
Optical goods at Fair . . . . . . . . . . . . .  310 
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Oil hurner, Larkin . . . . . . . . . . . . . . . .  103 
011 burners, boUer . . . . . . . . . . . . . . . .  17 
Oil fuel and boilers at Fair. . . . . . . 17 
011 on water, di.tribut . . . . . . . . . . .  420 
Oklaltoma building at FaIr. . . .  . . •  56 
Olympia. cruiser . . . . . . . . . . . . . . . . 401. 40i; 
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Trunk� mysterious . . . . . . . . . . .  : . . . .  20 
Tubes, weld�d. German . . . . . . . . . .  97 
Turbine. steam . . . . . . . . . . . . . . . . . . . .  257 
Time recorder . . . . . .  . . . . . . . . . . . . . .  101 

Auror . . . notable . . . . . . . . . . . . . . . . . .  106 
Auchmnty, Colonel . . . . . .. . .  . . . . 66 
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Typewriter, sbortband . . . . . . . . . . . .  425 

v 

B 
Valkyrie. yacht . . . . . . . . . . . . . . . . .  251 
Valve chest, Myer's . . . . . . . . . . .  , . .  293 
Valve. engine . . . . . . . . . . . . . . . . . . . . . . 164 
Valve, gate , Lunken . . . . . . . . . . . . .  148 Babcock. Geo. H . . . . . . . . . . . . . . . . . 419 
Valve. graduatinll.. . . . . . . . . . . . . . .  130 Bacteria and cold . . . . . . . . . . . . . . . . . .  200 Valve, s l i de. balanced . . . . . . . . . . .  132 ��?:;��aa�!r.r!n°!. :;:,��f.r;. ��: : :  aml �:I�:s���:�m�:r��1r : : : : : : : . : : : :  � BaHoon ten mlles in air • . . • . . . . .•. 391 Vase. century. at lfalr . . . . . . . . . . .  13'l llallooning. mil itary . . . . . . . . . . . . . .  151 Vase, red ceda.r, at Fair . . . . . . . . . .  182 Bancroft, steamer, trial . . . ... . . . .  85 
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;:i��.��: · : : : : : : : :� Velocipede saddie . . . . . . . . . . . . . . . . .  100 Bath , toning and lIxlng . . . . .  _ . . . . .  823 

Palace. cold storage, Fair . . . . . .  49. 52 Velocipede, .now and lee . . . . . . . 2 1 3  Bat.hing after exercl.e . . . . . . . . . . .  ]60 
Palace of Agricu lture . . . . . . . . . . .  129 Velocipede wheel . . . . . . . . . . . . . . . . . 2"28 Battery, Fanre. patent . . . . . . . . . . . .  13'l 
Palace of Efectricity . . . . . . . . . . . . .  12 1 Ventilator. pneumatic . . . . . . . . . . . .  872 Battery, .torage, Edison . . . . . . . . . .  *321 �:1:g: g� n�&f!;e�y: ' :  . .  : : : : :  .... :: 2� �����:. ���SBtf�, fri�� of'. '.'.'.' � :  : : sg �:i�:;re:��l�:��\�memade: : : *r.� 
Palace of M.muf. and Arts . . . . . .  119 Vlgllant. yacbt . . . . . . . . . . . 214. 2f>O. 2M Beacon IIgbt. the large.t . . . . . . . . .  357 
Pen and ink exhibit . . . . . . . . . . . . . .  181 Vlkinfi\' ship . . . . . . . . . . . . . . . . . . . . . . .  123 Bear and wolf .torie .. . . . . . . . . . . . .  166 
Pens. stee l .  eXhibit of . . . . . . . . . . . . 181 . Vise, bench, Lurie's . . . . • . • . . . . . . •  117 Bedstead, musical . unique . . . . . . .  9 
Perfume distributor . . . . . . . . . . . . . .  388 Voltmeter. recording . . . . . . . . .  _ • 245 Bedstead • • trong and cheap . .. . . .  '61 
Peristyle and arch, J'air . . . . . . . . . . :161 I- Vulcanizer. rubber stamp . . . . . . . . 37'J Bee •• bow many to a pound . . . . . .  389 
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. Bees, .ense of vi.lon . . . . . . . . . . . . .  282 
Photoret . . . . . . . . . . . . . . . . . . . . . . . . . . .  40& W 1:l't"s':"r:att;,I::.
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Pianos and organs at Fair . • . . • . •  277 Bethlehem Company's exhibit . . .  *8'7 
Piles. bearing power of . . . . . . . . . . . 5S Wagon, Cote.· . . . . . . . . . . . . . . . . . . . . .  420 Bicycle and dOll . . . . . . . . . . . . . . . . . . .  170 
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Pitchfork and hand cutter . . . . . . .  101 Wugon., heavy, at Fair . . . . . . . . . .  18'7 Biloxi Indian . . . . . . . . . . . ... . . . . . . .  166 
Planing machine . mon.ter . . . . . . . 216 War obin colnmbia . . . . . . . . . . .  347. 361 Binding po.t, electric . . . . . . . . . . . . .  * 1 81 

����\!'l��n�':.u���rt�:;�;:: : : : : : : � ;:�.��& �7c':'.fr\�:·.;nking·. : : ·.���' tog Bird., intell igence of . . . . . . . . . . . . . IS6 
Porter & Co. exbihlt at Fair . . . . .  233 Watch. cheap . . . . . . . . . . . . . . . . . . . . .  180 :l���i�:'i�:'���':,t �n:: ·.: : · : : : :  filt 
Po.t. fence. new . . . . . . . .  . . . . . . . . . 72 Watcb ring.. . . . . . . . . . . . . . . . . . . . . . .  51 Bllndnes., color. at Miller School 133 
Po,t office box. new . . . . . . . . . . . . . . 404 Watch tools and machines . . . . . .  212 Blindnes •• color. remedy for . . . . .  280 
Pottery. art. at Fair . . . . . . . . . . . . . .  200 Water purlllcatlon, electric . . . . .  91 Blocks, erratiC . . . . . . . . . . . . . . . . . . . . . 357 
Pottery kiln. Lawton's . . . . . . . . . . .  260 Water wheel, Frame'. . . . . . . . . . . .  4 Boat sunk by a .bark . . . . . . . . . . . . .  15H 
Power station , cable . . . . . . . . . . . . . .  S85 Whale. a .tranded . . . . . . . . . . . . . . . . .  361 Boat. torpedo. cap.izlng of . . . . . . .  :187 
Pre.s, copper plate . . . . . . . . . . . . . . . .  1117 Wbeel, Ferri . . . . . . . . . . . . . . . . . . . . . .  1 . 8 Boat, torpedo. Ericsson . . . . . . . . . . .  137 
P,·es., printing. register for . . . . .  180 Wheel, Ferris, view from . . . . . . . .  169 Boat. torpedo, Nasmyth' . . . . . . . .  ·135 
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Python, egg of . . . . . . . . . . . . . . . . . . . .  1 05 ;I�: ��k�k:t\'i.y:.a
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' R  
Wire finder. trolley . . . . . . . . . . . . . .  184 Boiler plant. Babcock & Wilcox . *97 Woman's building, Fair . . . . . . . . .  In BoUer coverlllJt. lnftuence of. . . . .  11 

���clh��J�,:; .•. �:':�: : : : : . : : : : : : : :  � BOiler. steanl, Weed . . . . . . . . . . . . . ·2OO 
�:f( r:a�s:�;� l����·s· .' : .'  � .' .' : :  2J B�n:�: ���-:���t ��:�:: : : : : : : : : :  �� 
Run. and joints, exhibit of . . . . . . .  975 Book, oldest In world. . . . . . . . . . . .  42 
Railroad exhibit, Fair . . . . . . . . . . . .  375 Y Bookcase, Stimson's . . . . . . . . . . . . . .  *342 
Rai lway, cable, accidents . . . . . . . .  150 Boring and tnr.ning machine • . . • .  *357 
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f . Boring machine, improved • . . . . .  *133 
Railway. wooden. Burt . . . . . . . . . . . . 409 • • • Bottles in China . . . . .  . . . . . . . . . . . 42 
Razor and strop, Fox . . . . . . . . . . . .  1 1 6  Bowlders. erratic . . . . . . . . . . . . . . . . .  357 �:�g��fn�'��l��enis : : : : : : : : � : :  m MISOELLANY. ���Ye�i:e,IBl��eiaiidjs : : : : : : :  *� 
Refiectlng apparatus . . . . . . . . . . . . . 143 Brake, .t reet car. wanted . . . . . . . .  1 03  
Register, printing press . . . . . . . . . .  180 Brake valve, Pelham's . . . . . . . . . . .  ,"tl80 
Respiration, �rtificial . . . . . . . . . . . . .  280 A Brazi l ,  new navy of . . . . . . . . . . . . .  S55 
Resu.citator. Desant. . . . . . . . . . . . . 280 Bread made wltb .oap . . . . . . . . . . . .  245 
Retardation. magnetic . . . . . . . . . . . 134 Abbey. Fonthlll . . . . . . . . . . . . . . . . . . .  *75 Brick machines, power for . . . . . . 171 
R oadbed, Platton's . . . . . . . . . . . . . . .  293 Accumulator plates. chloride . . . . 155 Bridge, cement and iron . . . . . . . . . .  37 
RoHer. mill, Griffin . . . . . . . . . . . . . .  165 Acid, carbonic. and compressed Bridlite, a concrete. . . .  . . . . . . . . . . .  1 8  
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Ih ACid. citric, by synthe.i . . . . . . . . . . 810 Bru"e., sbip c .. nal . . . . . . . . . . . . . . . . .  15t 
ACid, gymnemic . . . . . . . . . . . . . . . . . . .  356 Brush for dynamos . . . . . . . . • • . . . . *244 

II 
ACid. pru •• lc, from .ugar . . . . . . . .  281 Brush Electric Co. exblblt . . . . . . . . '295 
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Adding machine. new . . . . . . . . . . . .  *388 Bui l ding, Arizona, etc . . . . . . . . . . .  *56 
&pyornls. egg of . . . . . . . . . . . . . . . . . .  339 Building. llrltish. at Fair . . . . . . . . .  *36 

J,aboratorr, open air. pboto . . . . . .  425 Saddle. velocipede . . . . . . . . . . . . . .  100 
Lagoon, VIew In . . . . . . . . . . . . . . . . . . .  12i Santa Maria. sbip . . . . . . . . . . . . . . . . 137 
Lamp, Difht. movab]e . . . . . . . . . . . .  3::'.8 Saw, cross·cutting, Dew . . . . . . . . . .  S(() 
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Lantern. prOjection, paragon . . . .  324 1 Saws, work guide for. . . . .  . . .  • . . . .  'i2 
Larder. window, Ponisi's . . . . . . . . .  6 Scout, Indian. at Fair . . . . . . . . . . .  329 
Latbe for crank shaft . . . . . . . . . . . 100 Screw-cutting latbe . . . . . . . . . . . . . .  29'� 
Lathe. screw cutting . . . . . . . . . . . . .  292 Sculptnre at the Fair . . . . . . . . . . . . . .  261 
Latbe .ide rest . . . . . . . . . . . . . . . . . . . .  276 Search lights, German . . . . . . . . . . . . 1 5 l  
Launches. electric. at Fair . . . . . . . 337 Sewers of Pari . . . . . . . . . . . . . . . . . . . 3'l2 
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Light, fiesh , pboto . . . . . . . . . . . . . . . . 101 Ship of war Columbia . . . . . . . . . 347. 86l 
Light refiecting apparatus . . . . . . .  148 Sbip of war Olympia . . . . . . . . . . 401 . 405 
Lights. search. German . . . . . . . . .  152 ilhip of war Victoria, lo.s . . . . . . . . 2 
Locomotive, Burt ·s . . . . . . . . . . . . . . .. 409 Sbip S .. nta Maria . . . . . . . . . . . . . . . . . .  137 
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J,ocomotive exhibit at FaIr. . . . . .  8'7 Si lver refining plant . . . . . . . . . . . . .  182 
Locomotlves. ligbt . . . . . . . . . . . . . .  233 Sle;gh. propeller. Schaefer's . . . . .  824 
Locomotive, steam v •. electric. 21 1 Slide rest. lathe . . . . . . . . . . . . . . . . . . .  276 
Log. ma<metic. showing . . . . . . . . . .  134 Snakes. brooding . . . . . . . . . . . . . .  105 
Lubricutor. improved . . . . . . .  . . . .  5 Speed indicator. Paragon . . . . . . . .  308 
Lubricators at tbe Fair . . . . . . . . . . .  225 Spelling. device to teach . . . . . . . . 132 
Lnther Jack. chief . . . . . . . . . . . . . . .  115 Square. carpenter's . . . . . . . . . . . . . . . fit 

M 

1Erostation . . . . . . . . . . . . . . . . . . . . . .  1 14 Building, East India . . . . . . . . . . . . . . *879 
Age, old. reCipe to attain . . . . . . . . .  390 Building. E !ectriclty. at Fair . . . . *229 
Agriculture, electricity in . . . . . . .  249 Building, Japanese . . . . . . . . . . . . . . . . ·121 
AgrIculture, genius wanted . . . . . .  X74 Buildln!<. Krupp, at Fair . . . . . . . . . .  '40 
Agriculture In France . . . . . . . . . . . 167 Building, Montana. at Fair . . . . . . .  *56 
Agriculture. Palace of . . . . . . . . . . .  '138 Building. New York, at Fair. . . . .  '56 
Air. compre.sed, for bearing.. . . .  39 1 Bui l ding, Obio. at Fair . . . . . . . . . . .  '56 
Air. compre.seu, and carbonic Building, rapid . . . . . . . . . . . . . . . . . . . .  346 

acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 Building. Woman' •• Fair . . . . . . . . . .  '171 
Air compressor, fli:t. Fair . . . . . . *294 Buildings. notable. a.t Fair . . . . . . .  *121 
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Air, hot, engine . . . . . . . . . . . . . . . . . .  *196 Bulbs. lamp, blackenIng . . . . . . . . . 395 
Air. liquid, tran.portation . . . . . . 395 Bull. belted , Dutch . . . . . . . . . . . . . . . . *281 
A larm. burglar. Fisber's . . . . . . . .  *116 Bullet, regulation, new . . . . . . . . . . .  91 
Alarms, fire, }'rench . . .  . . . . . . . . . .  *3f I Bullets as microbe carriers . . . • . . .  266 AI bill ism among animals . . . . . . . .  75 Burglar alarm, Fisher's . . . . . . . . . . . *11 6 
Albumen, d ig-estion by plants, . . .  7 Burner, oil , Larkin. . . . .  . .  . . . . .  *103 
11fg;!;��1l!:r�!m: . : · : :  � :  � : :  : : : . : :  �t,g B���::s.
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Aluminum CRr ticket .. . . . . . . . . . . .  178 Butter, artillcial. . . . . . . . . . .  . . . . . . .  3( 

�l��I���·p�����I:.�ew:::::. :��: rJt �����h�r::��frie: : : : : : : : : : : : : :��� 
Aluminum, reduction in price o.f. 345 
Alnmlnum. solder . . . . . . . . . . . . . . . .  1 21 

Divination, experIment in . . • . . . .  116 
Dixon Crucible Co . •  exhibit . . . . . .  149 Machine, gl .... r011lng . . . . . . . . . . . . .  428 
Dredllter. improved . . . . . . . . . . . . . . . .  373 Macblnery ball. Fair . . . . . . . . . . . . .  249 
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Statue of Columbu. . .  . . . . . . . .  37. 261 
Statue of " The North" . . . . . . . . . .  363 

Aluminum, .oldering . . . . . . . . . . . . . . 40t 
America, imprel!lsions o.f . . . . . . . . •  247 
Ampere. towboat . . . . . . . . . . . . . . . .  *73 Cable railway accident/' . . . . . . . . .. . *150 

��::::.'e�P.8�:��r·. :: . :  : : : : : : : : : : : :  f.': 
Rtearine, motor . . . .  . . . . . . . . . . . . . .  76 
Steel. Sheffield. at Fail' . . . . . . . . . . . 3S1 

Drill. twist, Morse . . . . . . . . . . . . . . . . . 193 Maine State building . . . . . . . . . . . . . 153 
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Dynamos. bru.h for . . . . . . . . . . . . . .  244 Mattresse •• wire, braided . . . . . . . . 292 

Anemones. sea, senses o.f. . . . . . . .  71 
Ang-Kor. min. of . . . . . . . . . . . . . . . . . 182 
Animal vocabu]arleE' • . . . . . . . . • • . . .  1 88 
Animals. Intelligence. , . . • . . . . • • • 186 

Cable railway. Broadway • • • . • • . . .  ·392 ('actus furniture . . . . . . . . . . . . . . . . . .  *266 
Calculotor, IIgbtning. . . . . . . . . . . . . .  42 
Camera eye piece . . . . . . . . . . . . . . . . . . *151 

Camera stand. G ... een's . . . . . . . . . . .  *340 
Campauill , steamer . . . . • . . . . . . .  22, 210 
Camphor, value . . . . . . . . . . . . . . . . . . .  75 
Canal boats, electric propul.ion . 376 
Canal , Bruge.. . . .  . .  . .  . .  . .  . . . . . . . . . .  151 
Canal. Crimean. ancient. . . . . . . . . .  67 
Canal . Corinth . . . . . . . . . . . . . . . . . .  ]43 
Canal cutting on the Sacramento 403 
Cana], Ganges . . . . . . . . . . . . . . . . . . . . .  *89 
Canal ,  irrigation . . . . . . . . . . . . . .  . .  20'� 
Canal, Manche.ter . . . . . . . . . .  *136. 291 
Canal, North. Fair . . . . . . . . . . . . . . . . *168 
Canal ,  ship, Manchester . . . . . . • . . .  403 
Canal. Sonth , at Fair . . . . . . . . . . . . . . '185 
Candles, stearin, manuf. of . . . . . *360 
Cannon. toy . . .  . . . . .  . . . . . . . . . . . . . .  *214 
Car coupling. Ervin 's . . . . . . . . . . . . . *37 
Car, electriC, successful • . • • . . • . . . . 372 
Car fenders wanted . . . . . . . . . . . . . . .  375 
Car. streett improved .  prize . . . . . .  402 
Car tickets, aluminum . . . . . . . . . . . .  178 
Cars. cable, ga.l ip:b t In . . . . . . . . . .  lq4 
Cars. cable. ligbtmg of . . . . . . . . . . . .  247 
Cars, flat, cost of . . . . . . . . . . . . . . . . . .  75 
Cars, raHway. cost of . . . . . . . . . . . . . Sr.g 
Cars, .afety devices for . . . . . . . . . .  329 
("ars, Rtreet. motors for . . . . . • . . . . .  330 
Carborundum, uses of . .  . .  . . . . . .  87R 
Card., postal, French, new . . . . . . 403 
Card •• trick with . . . . . . . . . . . . . . . . . .  * I W  
Carele_sness. cost of . . . . . . . . . . . . _ 826 
Carriages, st,eam, for road use . . .  346 
Castine, gunboat. trial • . • . . . . . . . . .  251 
Ca�tor oil . . . . . . .  ' "  . . . . . . . . . . . • . • • • .  208 "  
Cat and hen. fripndshlp of . . . . . . .  ]06 
Caterpillar, carnivorous . . . . . . . . .  282 
Cattle, belted. for Mexico . . . . . . . . 328 
Cattle guard. railway.. . .  . .  . . . . . .  . '116 
Cattle, hand.ome team of . . . . • . . .  *85 
Catt.le, prize. at Fair . . . . • • . . . . . . .  *281 
Cattle stal l ,  Aeberly' . . . . . . . . . . . .  *181 
g:���'Jf �g!."�I��:'k''i\��.�: : : : : : : :  m 
Cellnloid. homemade . . . . . . . . . . _ . . 152 
Cement. adhesive . . . . . . . . . . . . . . . . . .  132 
Cement tor Illas ' label . . . . . . . . . . . .  277 
Cement tor porcelain . . . . . . . . . . . . . 406 
Cement for rubber and leather. . 21 
Cement for .team pipes. . . . . . . . . .  60 
Centenarian sti l i  in practice. . . . . .  53 
Cevic, steamer, launch of . . . . . . . . 261 
Chair, folding. More land' . . . . . . . . .  '244 
Change maker. Berrini'fl: . . . . • . . . .  *341 
Chapel, mysterious, Heron's . . . . .  "267 gm��i�;:;:'�iirt;n : : : ' : : : : : : : : :.� 
Charleston harborimprovement. 233 
Chemistry. ear ly . . . .  . .  . . . . . .  . .  . . .  293 
Chicken beheader, Denham's . . . .  *341 
Chief Lutber Jack . . . . . . . . . . . . . . . . .  '115 
Children, ignurance of . . . . . . . . . . .  392 . 
Chtldren, J apanese. rearing . . • . . .  248 
ChHdren. treatment for . . . . . . . . . .  219 
Chinese Immigration . . . . . . . . . . . . .  823 
Chinese In Ore�on . . . . . . . . . . . . . . . .  375 
Chloraiamid . . . . . . . . . . . . . . . . . . . . . . .  357 
ChlorIne. liquid . . . . . . . . . . . . . . . . . . . . 405 
Chocolate tree. culture . . . . . . . . . . . 394 
Chocolate tree. tbe . . . . . . . . . . . . . . .  250 
Cholera It nitrite poisoning . . . . . . .  198 
Cholera. di.tribution of . . . . . . . . . .  233 
Cholera from nitrous acid . . . . . . • .  sao 
Cbolera well at Mecca . . . . . . . . . . . . . 152 
Cider, to keep sweet . . . . . . . . . . . . . .  915 
(;igar cutter, new . . . . . . . . . • . . .  e • • • • *198 
Clom mine . . . . . . . . . . .  , . . . . . . . . . .  72 
Cleanliness lIrst law of health . . .  21 
Clilf dwellers, homes of. . . .  . . . .  275 
Clock face. 24 hour . . . . . . . . . . . . . . . .  :!87 
Clocks • •  elf-windlng . . . . . . . . . . . . 'e8 
Cloves. vanUIin from. . .  . . . . . . . .  292 Clutch, friction. Wern's . . . . . . . . . . *244 
Coal. anthracite, Welsh . . . . . . . . . . . 327 
Coal consumption. U. S . . . . . . . . • . .  428 
Coal conveyor. Weehawken • . . . . .  *l04 
Coal du.t engine . . . . . . . . . . . . . . . . . .  149 
Coal fields, Pennsylvania . . . . . . . . 386 (;oal vein . new Mexican . . . . . . . . . .  318 
Coaling vessel s  at sea . . . . . . . . . . . . .  "'290 
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FaIr. the gl eat . .  2 
Falr, lmpreStHOns of . . . . . . .  259 
lI'alr items . . . 371 
Fatr, mldwmter . . . .  180 
FaIr, World's. awards . .  . 182 
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FaIr, World's. next 134 
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Fair. \Vorld's. seeing at home . . . .  347 
Falcon, ShIP, Pc.try ' s  . *43 
Farming, does It pay? . .  , . . . . . . .  36'.l 
Farmmg for a hvIng. . . .  . . .  . . .  149 
Featbers. dyemg . . . .  . . .  . 403 
�'eet. tIred . .  . .  . . 010. 
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'
" 395 

��I��; fl���g. tenSIon " ' : :  . . . .
. 
*�� 

Filter ... . Mc onnell . , . . .  *177 
Fir " alarms. French . . . . . . . . . . . . .  *341 
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Fire l'xtinguishmellt, school 226 
Fue, origin, curIOus . . . .  �92 
FIres mysterious. . 298 
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FIreworks, whIstlIng . . . . .  277 
FIsh. freezmg. . . . . . .  343 
FISh, frozen, industry . . . . . . .  422 
Fish OtIs . . . . .  170 
FIshes. color assimIlatIOn . 339 
�'Isbes. fecundIty of . .  . .  10 
Fishes at high temperatures 839 
FIshes. preservatIOn of . .  . .  71 
Fishes, sense of smell In. . , 339 
Flshenes, Palacp of . ""35 
Fiqhmg' bY electriCIty . .  1 40 
Flashl;ght. aluminum . . .  168. 394 
Flashfii\ht apparatus *101 
FI er. Uhlcago. on the. . .  . .  228 
FI t es, sudden death to . . . . . . .  133 
Floor and c�lhngarches 
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I; Idwer seeds for July . 71 
J;'lowers, anomalous pOSItIOn of. 389 
Flowers, cut, to pre .... erve . 188 
Flowers. perfume of . . . . .  71. 282 
}-< lne and chImney cleaner . . . *37 
J1 lu d, preservatIve. . . . . .  • 204 
Fluonne. . . .  ' "  . .  343 
Fly. oxbot . 118 
Flying machine<;:, EdIson on . . . .  326 
Fog SIgnal , electrical . . .  . . . .  357 
�"'orce. electrIC, lInes of . .  . 161 
Forgmg coppers . . . . . .  118 
�'orgln<s. drop. at Fair . . .  ' 1 80 
Fonthlll Abbey . . ' 7 , 
Foods, farinaceolls . . . . . . . .  40� 
II oundatIOn laying, novel 42 
F'oundanon:o'l. new methoc1 . .  21R 
France, locomotIve exhIbIt R7 
FreeZIng machmery, s l l ip 1 86 
Frost on wmdows . . . 407 
Fuel, gaseous 4.20 
Fuel of steamers . .  2(K) 
Fuel, oil. and boIler •• at Fair ' 17 
Fuel, petroleum 88 . .  , 35S 

<0 ... (J <:; - 'I: Money, paper, compulsory . . . . . . .  266 I Problems. unsolved, EdIson's 25 Steamer LUcama . .  2;t t  Watch, cheap . .  . . . . .  lAO 
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' . . . .  138 Watcb Company. Waterbury. . .  356 Inventor a royal . . . . . . .  356 Monsters, anted t luVlan . . . . . . . *59 I PrOjectIles forming .404 Steamer, pIOneer. of PaCIfic . . . . . . 130 Watch crystal break mg. . . . . . 234-Inventors, electrICal. prize� for. 342 Montana butldmg at Fair . *56 I Projectiles' veloCIty of 
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Iron industry . . . . . .  136 Monument, electrlC Ulum . . . . . . 248 Propeller, Davies. . . . . .  . *346 steamers. thlTty knot. . . . .  . . .  243 \\ ater mams, wooden . . . . . . . . . . . .  391 
Iron, magnetIZIng, e:lfects . . . 276 '1 00n, the face of . . . 281 Propeller ftying *331 SteamshIp line. new . . . .  . .  . .  234 Water meters, value of. . . . . . .  104 
Tront malleabllity of. . 1 33 Moonshmer pJant of a.. . . . .  .. .:yoo I Propeller: inventor' of: : . : : : : : ' . ' \13 8teanne. motor . . . . . . . .  *:5 'Vater, C!pen, near N orth Pole 274 Iron, pure . .  277 Mortars, large calJber . . . 393 I Pump rotary Nasi's *277 Steel at a cent a pound . . . . . . . . . . .  1.�9 1 Water p1pes. natural . . . .  ' "  . . .  1 20  
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lrrlgation. canal , cemented . . . .  202 Motor, carbonIC aCId . . . . *395 Pytbotl egg of *100 Steel , Sheffield, at Fmr. . .  . .  . .  33) " �tter. punficatwD of . . . 27. 162 
Irfl,l!atlOn in India . . . . 'fm ;\lotor rotary. Mor ,e s . . . . . . . . . . .  *340 I ' . . . . . . . . .  · ·  . .  · . .  · · f  Steenng gear. steam . . . . . . . . . . . . .  *�79 Water, pUrIficatIOn. e lectrlc . . . . "'91 
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Jowett, Benjamm . . . •  247 
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Kamela dye . . . .  309 
KtLll�as exhllnt at Fair . . . .  .41 
K,ln . pottery. Lawton's . . . . . '260 
KneadUlg machme " *29.3 
Kmttmg machllles, electrlC . .  *�13 
Krakatoa, eruptIOn of . . . .  3<J3 
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Labor day . . 267 
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Lake� and MISSISSlPPI. . . . . . . .  394 
Lakes. extlDct . .  122 
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Lamp bulbs, blackening. . .  395 
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