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A GREAT PACIFIC COAST SHIPBUILDING PLANT. 

The extensive iron and steel working establishment 
shown below. with its great facilities for the building 
of high-powered modern war ships, covers an area of 
twenty-three acres in South San Francisco and on San 
Francisco Bay, which is here about seven miles wide. 
The bay is about forty miles long and twel ve miles 
wide in its widest portion, and is connected with the 
Pacific by a strait five miles long and one mile wide, 
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which has gained the famous appellation of the Golden 
Gate, forming, as it does, a magnificent and easily de­
fensible entrance to one of the noblest harbors in the 
world. The city of San Francisco lies partly on the 
strait and partly on the bay, and the latter is con­
nected by a strait on the north with San Pablo Bay, 
at the head of which, about twenty miles distant from 
the city, is Mare Island, where there is a United States 
navy yard, with buildings. machinery, and improve-
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ments representing two-thirds the value L .;he Brook­
lyn yard. 

The Union Iron Works had its small beginning in 
the first foundry, scarcely more than a blacksmith 
shop, started in San Francisco by Peter Donahue, in 
1849. In 1865 the firm name was changed to Prescott, 
Scott & Co. , and in 1885 the business was removed from 
the city proper to the larger site at present occupied 
in South San Francisco, the style being changed to the 

SHOFS AND SHI� YARD OF THE UNION IRON WORKS, SAN FRANCISCO, CAL. 
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Union Iron Works, with G. W. Prescott, president ; 
Henry T. Scott, vice-president and treasurer; and Irv­
ing M. Scott, general manager. 

The full equipment of the works for the special pur­
pose of building iron and steel ships, and armored war 
vessels of the greatest power, has been so recent that 
it is believed the plant in these respects is fully equal 
to that of any other establishment in the United 
States, and will compare favorably with any other in 
the world. The buildings, except the sheds, are all of 
brick, and eover an area of more than four acres, the 
covered works, including ship yard, slips and dry dock, 
embracing an area of nine acres. The fitting, erect­
ing, boiler shops and foundry are all spanned by 
heavy traveling cranes, to lift from twenty to fifty tons 
eaeh, and the equipment includes special machine 
tools in large variety, some of them weighing over 
100 tons each. The works are underlaid throughout 
with a high pressure hydraulic system, employed in 
lifting, forging, riveting, shearing, etc. , and an ample 
electric light plant supplements the abundant light 
and ventilation afforded by well planned construction. 
An interesting feature of the works is the great hy­
dl'ulic dry dock and slip, having an area of 30, 450 
square feet. A working force of fifteen hundred hands 
is employed in the various departments. 

The building of mining machinery was for a long 
time the principal business of the establishment, and 
in this specialty the Union Iron Works continues to 
hold a leading position. From these works have been 
sent out the principal plOportion of the mining ma­
ehinery for the great Comstock mines, and most of the 
other mines in Montana, Utah, Mexico, and all through 
the Pacific Coast and Territories, as well as in South 
America and other part s of the world where mining 
operations are carried on upon a large scale. The 
making of compound engines, stationary and marine, 
early formed a leading branch of the business, and it is 
one in which the company have, in late years, ob­
tained a degree of excellence which places them, by 
general acknowledgment, among the prominent engine 
builders of the country. 

But it is rather on account of the contracts under­
taken by the Union Iron "\V orks in the building up of 
our new navy that the establishment now occupies a 
position of so much general interest. Here were built 
and equipped the highly successful cruisers Charleston 
and San Franciseo, and here also was built the moni­
tor Monterey, now reeeiving her finishing touches, and 
being supplied with what are believed to be some of 
the most perfect of high-powered guns yet made any­
where. In addition to this work there is now on the 
ways one of the largest of the new battle ships, the 
Oregon, to have a displacement of 10, 000 tons, and to 
cost, exclusive of armament, nearly four million dollars. 
She will carry four 13-inch breech-loading rifles, weigh­
ing sixty tons each, and protected by seventeen il�ches 
of armor, and will have seven· tubes for the discharge 
of torpedoes. Work upon this vessel is now being 
energetically pushed forward, and the company will 
unquestionably be active competitors for any further 
work the government may have to offer upon the 
v:trious war vessels yet to be built. 

... � . 
Tile '.l'inkering Crank. 

There is a great deal of truth in what the Manufac­
turers' f.iazette says about some men who never seem 
to be happy and contented unless they are tinkering. 
They are always watching for a ehance to use a monkey 
wrench or hammer, and not only waste valuable time, 
but do more toward spoiling the machinery in their 
charge than years of constant wear will ever do. If a 
machine is out of order, or there is some part that needs 
tightening up or repairing, the tinkerer takes his 
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A NEW SCHOLARSHIP AT SIBLEY COLLEGE. 
The Frederick William Padgham l!'ree Scholarship 

in Mechani(lal Engineering has recently been estab­
lished in Sibley College by Mr. Amos Padgham, of 
Syracuse, N. Y., in memory of his son, lately deceased. 
The you1;lg man was a graduate of the public schools 
of Syracuse, an apprentice with Professor J ohn l�. 
Sweet, and, later, a graduate of Sibley College and 
Cornell University. He was employed after his gradu­
ation by the C. W. Hunt Co. , of New York City, and 

============-==c==========-=--=c_=_ = __ made for himself an excellent record. He died sud­
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Building  Edition. 

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI­
CAN is a large and splendid illustrated periodical, issued monthly, con­
taining floor plans, perspective views, and sheets of constructive details, 
pertaining to modern architeGture. Each number is iilustrated with 
beautiful plates, showing desira"ble dwellings, public buildings and archi­
tectura! work in great variety. '1'0 builders and aU who contemplate build­ing this work is invaluable. Has the largest circulation of any arch itec­
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States. Canada 
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denly, of typhoid fever. He was an only son, and this 
beautiful monument is erected by his father in his 
memory as the best and most permanent, as well as 
the most useful, possible. 

The provisions of the deed of gift are that it shall be 
open to competition, first, to scholars from the public 
schools of Syracuse ; next, none such appearing, to 
any competitors from the State of New York. The 
superintendent of schools of Syracuse and the princi­
pal of the high school in that city are to be kept 
informed of the opportunity thus offered their scholars 
to enter upon a course of study in mechanical engineer­
ing in Sibley College. 

This adds one more to the already long list of scholar­
ships at Cornell. The State provides one at each 
annual examination in each assembly district. Five 
hundred and more young men and women are enjoy­
ing these opportunities, for which the State pays siIn­
ply the interest on about a half million dollars which 
it holds as the proceeds of the sales of the land grant 
of the Morrill Act of 1862. More correctly, the State 
receives, through the generosity of the United States, 
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pay to the successful competitor for them $200 a year, 
which suffices, usually, to pay all necessary costs at 
the univer3ity. There are, also, at Cornell, fifteen 
university fellowships, paying from $400 to $500 each. 
Those taking the higher grade of fellowship are often 
allowed to travel abroad for study. There would seem Agricultural improvements, re- Machines and men.. . . . . . . . . . . . . . . .  6 
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ordinary laboratory manipulation, and took it to a 
certain extent out of the region of the recondite, which 
is so unfavorable to rapid study and early acquirement 
of results. The most extensive proeesses of decompo­
sition and fermentation are now found to depend upon 
these exceedingly minute beings. Insignificant as they 
are in size, they derive their importance from their 
numbers, from their enormously rapid propagation-
t wenty minutes sometimes answering for the lifetime 

�key wrench and screwdriver and goes at it, regard- Price 10 cents. For saie hy all new.dealers. 

of a eomplete generation-and from their power of 
bringing about with certainty some of the most diffi­
cult of chemical combinations. 
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by plants has been a mueh-debated subject for many 

is needed, without making a bad matter worse by act- JAM IN WARD RICHARDSON,llf.D., F.R.S.-Continued from SUP- years. Here the bacteria have appeared in the benefi-
ing upon the supposition that because one part is out IV 
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i cent role of nourishing and supporting plant life. It . . - ave ropaga IOn 0 agne lsm.- n In eres -of order the whole machine needs tinkering. 
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not be overestimated. The nitrate beds of Chile, re- ' on August 15 and 16, will hold its annual meeting I nearer to him than when he is in aphelion. This 
presenting the accumulated wealth of geological ages, I under the presidency of Mr. G. K. Gilbert, of Washing- event can occur only once in about twelve yearE, the 
are being rapidly depleted to supply nitrogen to the I ton, D. C. On the two last named days the Society time of Jupiter's revolution. His last perihelion pas­
crops of Europe. The distillation of coal in our gas II for the Promotion of Agricultural Science, under the sage was in 1880. If his perihelion and opposition 
works gives a small amount of ammonia as a by-pro- presidency of Prof. 1. P. Roberts, of Ithaca, N. Y., and occurred at the same time, the planet would be at his 
duct, which is saved "nd utilized also as a fertilizer. I the Association of Economic Entomologists, under the best and brightest, but as his opposition takes place 
Slaughter house refuse and ground fish from which presidency of Dr. J. A. Lintner, of Albany, will hold' in October, he will be more than two months past peri­
oil has been extracted are other sources of nitrogen their annual meetings. Further particulars may be helion when he comes into line with the earth and the 
which are used in fertilizers. To all this there must be obtained by addressing Secretary F. W. Putnam, sun. In 1880, there ',v ere but eleven days between the 
an end, for it is all essentia�:y destructive. But if we Salem, Mass. two events, and Jupiter adorned the sky with a majes-
can cultivate microbes which will draw upon the ex- .. , • , .. tic grace that Venus at her brightest could scarcely 
haustless air for nitrogen, and will then feed plants POSITION OF THE PLANETS IN JULY, surpass. He is in quadrature on the 15th, being 90' 
therewith, the nitrogen problem of the future, one des- MARS west of the sun. He then rises about midnight, and 
tined to be as serious as the coal problem will be, may is morning star. He is by far the most important mem- will be a superb object to those who watch for his ad-
eventually be disposed of. ber of the solar family in July, for, at its close, he is vent. 

While nitrogen in fertilizers is very often supplied within four days of the opposition so long anticipated. The moon, on the day of her last quarter, is in dose 
in combination with hydrogen as some compound of The reason why he comes so near the earth at the pre- conjunction with Jupiter on the 16th, at 6 h. 26 m. 
ammoniacal type, the plant cannot absorb it until it sent opposition may be simply stated, and, as these P. M., being 29' south. The conjunction is invisi­
has become oxidized into nitric acid. This process is conditions occur only at intervals of fifteen or seven- 'ble, but when the planet rises about 11 o'e!oek on 
termed nitrification.. It has recently been found that ni- teen years, great importance is attached to them. The that evening, the moon will not be far away from the 
trification is dependent on bacterial agency, and that to earth is in aphelion on July 1, when she is 3,000,000 brilliant star. 
produce nitric acid from ammonia compounds two dis- miles farther from the sun than she was when in peri- The right ascension of Jupiter on the 1st is 1 h. 24 m., 
tinct bacteria are required. One performs the first and helion on January 1. Her eccentricity, or the distance his declination is 7° 26' north, his diameter is 37".4, and 
most difficult step, and combines the nitrogen with between these two points, is comparatively small, and he is in the constellation Pisces. 
enough oxygen to form nitrous acid. The next mi- is of little account, her orbit being almost a circle. Jupiter rises on the 1st at 0 h. 14 nl. A. M. On the 
crobe takes up the incomplete work and adds enough Such is not the case with Mars, whose eccentricity is 31st he rises at 10 h. 19 m. P. 1\1. 
oxygen to the molecule of nitrou acid to form nitric the largest of any planet in the system excepting Mer­
acid. In this form it is quickly absorbed by the plant. cury. Mars is in perihelion on September 7, when he 
The absorption is so rapid that only traces of it can be is 13,000,000 miles nearer the sun than when in aphelion. is evening star. He is in conjunction with Venus on 

found in soil in which vegetation is growing. If the earth is nearly at her greatest distance from the the 1st at 2 h. 50 m. A. M., being 4° 36' north. He is at 

T his greatest eastern elongation on the 29th, at 3 h. he nitrification process is one of destruction as well sun and Mars is nearly at his least distance from the 
A. M., being 27° 14' east of the sun, and is visible to the as of building up. The ammonia type molecules are sun when an opposition occurs, the two planets must 

destroyed and in their place the nitric acid ones are approach each other. This is the situation of affairs in naked eye in the west as evening star. As hi� no
h

rth-
b 'It Th ff '  d h . .  . ern declination is small and he will be above the ori-Ul up. e 0 enSIve pro ucts of sewage, t e pro- the comlIlg OPPosItIOn when Mars, the earth, and the I 
d t h· h . h l' d h' h 'th . l' ·th th th ' th 'ddl M b zon only an hour after sunset, it will be difficult to uc oS W IC nOUrIS C Isease gerrns, an w lC WI sun are In Ine, WI ,e ear In e nn e, ars e- i • • • 

every probability we may recogni?:e as the supporters I ing about 35,000,000 miles from the earth. Although i find hlln unless observe�s are enthUSIastIC and pos-

of typhoid fever and other infections, are of the am- near at this time, it is possible for him to approach sess un�lsually go�d eyesIght. . 
monia type. In the nitrifying organisms we have the nearer, as he would if his opposition and perihelion I The rl.ght as�ens�on ?f M

o
erc�ry on t�e l�t IS 7 �, 

agents for destroying the injurious products of sewage. were coincident. The opposition of 1877 took place 4? m., hIS d�cl�natIOn IS 23 2� no�th, �I.S dIameter IS 

If proper conditions are supplied, the army of micro- nine days after perihel'on, and was made illustrious by 5 .2, and he IS 1Il the constellatIOn l:remlIlI. 
scopic beings will attack and destroy the disease germs, the discovery of two Martian moons. The opposition Mercury sets on the 1st at 8 h. 23 m. P. M. On the 
or at least their nutriment, and will transform the of 1892 will take place thirty-four days before perihelion, 31st he sets at 8 h. 11 m. P. M. 
noxious sewage into a valuable fertilizing agent. the conditions not being quite as favorable. SATURN 

Some of the advanced processes of sewage treatment Our nearest outside celestial neighbor will, however, is evening star. There is nothing of special interest in 
are based on these facts. The sewage is delivered make a majestic appearance as he comes into view his July course, and when the month e10ses he sets two 
over the surface of the land and allowed to percolate above the southeastern horizon on July evenings, mar- hours later than the SUllo The moon is in conjunction 
through it. If supplied in proper quantity, the nitri- velous in size, glowing with ruddy light, and brilliant with Saturn on the 28th, at 0 h. 1 Ill. A. M., being 1° 
fying organisms are supplied with Ilutriment and dis- in the martial colors that denote his imperial rank. I 39' north. 
pose effectually of the sewage. The great point is be- Observers. with. the unaide� eye cannot fail to be i�n- I The right ascension of Satum on the 1st is 11 h. 43 
Heved to consist in a proper rate of supply of material. pressed WIth hIS unusual SIze and luster. The chIef m., his declination is 4" 15' north, his diameter is 16".0, 
Too little sewage will starve the microbes, while too interest of the occasion will, however, center around and he is in the constellation Virgo. 
much mrst not be supplied for them to dispose of. the telescopic Mars, and the most powerful instruments Saturn sets on the first at 11 h. 12 m. P. 1\1. On the 

Potassium nitrate, or saltpeter, is made in nitrifica- in the world will be directed toward his ruddy face. 30th he sets at 9 h. 19 Ttl. P. M. 
tion beds. Animal refuse of all kinds is mixed with Much will be expected from the Lick Observatory, 
mortar and lime, and the heap is watered with liquid although the astronomers there have failed thus far to VENUS 
manure, and eventually the saltpeter formed is washed see the double canals on the Martian disk, which have is evening star until the 9th, and then morning star. 
out of it, and is recovered by crystallization. The been perceptible to four European observers, Schiapa- She is in inferior conjunction with the sun on the 9th, 
agents that produce the salt are the bacteria, whose relli, Perrotin, Terby, and Stanley Williams. It must at 1 h. 24 m. P. M., closing her brilliant career as ev�­
part in settling the destinies of nations by making salt- be remembered that the Martian supremacy of 1892, ning star and cOIIlmencing an equally brilliant course 
peter may now be recognized. The great storehouse which culminates at opposition, August 4, continues as moming star. She takes a low rank on the .July 
of nitrates, the South American nitrate beds, were only about two months, through July and August, the i annals, but will not remain long in retreat. She rise!! 
probably produced in a similar way in the past, and months preceding and following the greatest event of a.t the close of the IIlonth two hours before the� mn, 
wars are being fought, and sulphuric acid is being the year. The planet is small and traveling rapidly away as observers who are early risers may see for them­
made, through the agency of the products of the work from the earth, soon becomes dwarfed by distance, selves. 
of the bacteria of the past. and returns to his ordinary mediocrity. Many observers The right ascension of Venus on the 1st is 7 h. 36111., 

The quick succession of generations, which are some- will remember the opposition of 1877, a few will rem em- her declination is 18' 50' north, her diameter is 57.0, 
times less than half an hour in duration, seems to offer ber that of 1862, the attention of the whole civilized I and she is in the con;;tellation Gemini. 
the biologist a field for studying changes in life due to world will be drawn to that of 1892; but when the next I Ve�lUs sets on the 1st at 7 h. 59 m. P. M. On the 31st 
environment. But little has been done here. To a grand opposition of 1909 comes round, half of the pre- I she rIses at 2 h. 58 m. A. M. 
limited extent a change can be produced in the consti- sent inhabitants of the earth will have looked their URANUS 
tution of some microbes, but the degree of development last upon the glory of .the �eavens as seen from this is evening star. He is in quadrature on the 24th at is very small. planet; half a generatIOn WIll have passed on. I noonday, being 90° east of the sun. The moon makes • te, • I THE OCCULTATION OF MARS. a close conjunction with Uranus on the 3d, at 4 h. 3 m. 
THE FORTY-FIRST ANNUAL MEETING OF THE AME­

RICAN ASSOCIATION FOR THE ADVANCEMENT OF 

SCIENCE. 

The annual meeting of the A. A. A. S. for the present 
year will be held in the city of Rochester, N. Y. The 
University of Rochester will be the place of meeting, 
by the courtesy of the trustees of that institution. 
The meeting will begin on Tuesday, August 16, and 
daily sessions are recommended by the council for the 
17th, 18th, 19th, 22d, and 23d of August, from 10 to 12 
A. M. and 2 to 5 P. M. The meeting will be called to 
order by the retiring president, Prof. Albert B. Pres­
cott, of Ann Arbor, Mich., who will introduce the 
president-elect, Prof. Joseph Le Conte, of Berkeley, 
Cal. The usual addresses of welcome, announcements 
of committees, etc., will be followed by organization of 
the sections under the vice-presidents as follows: Sec­
tion A, astronomy and mathematics, J. R. Eastman; 
Section B, physics, B. F. Thomas; Section C, chemis­
try, Alfred Springer; Section D, mechanical science 
and engineering, John B. Johnson; Section E, geology 
and geography, H. S. 'Williams; Section F, biology, 
S. H. Gage; Section H, anthropology. W. H. Holmes; 
Section I, economic science and statistics, S. Dana 
Horton. Public addresses and excursions will be in­
cluded in the programme, whieh is not yet fully form­
ulated. Before the meeting, the American Microscopi­
cal Society will hold its annual meeting, August 9, 10, 
11, and 12, under the presidency of Prof. M. E. Elwell, 
of Chicago, Ill., and the Geological Society of America, 

The moon increa,ses the interest aroused by the near I �· M., .being 47' north. She makes a seeolld conjunc­
approach of Mars in occulting the planet, the phenom- hon WIth .the s�me planet on the 31st, at 0 h. 33 m. 
en on being visible in this vicinity, and the time favor- A. M., bemg 31 north. The moon occul�s Uranus on 
able for observation. The occultation occurs on the the same dates for observers who see her m her geocen-
11th, when the moon, two days after the full. with her tric position. 
bright edge foremost, hides the planet from view. The The right ascension of Uranus on the first is 14 h. 
immersion takes place on the 11th at 11 h. 5 m. P. M. 10 

.
m., his de?l�nation is 11 ° 43� sout�, his diameter is 

The emersion takes place on the 12th atO h. 7m. A. M., 3 .6, and he IS m the constellatIOn VIrgo. 
the occultation continuing 1 h. 2 m. We give the data Uranus sets on the first at 0 h. 37 m. A. M. On the 
in Washington mean time, as at other places the time 31st he sets at 10 h. 36 m. P. M. 
will vary on account of the moon's parallax, or her dif- NEPTUNE 
ference in . direction when seen from different points. is morning star. His right ascension on the 1st is 4 h. 
Our satellIte, in almost full-orbed radiance, will ap- 34 m., his declination is 20° 27', his diameter is 2".6, and 
proach the ruddy planet, almost, if not quite, putting he is in the constellation Taurus. 
out his light when she is in near vicinity, as observers I Neptune rises on the 1st at 2 h. 35 m. A. M. On the 
will note, unless the visual power is exceptionally good. 31st he rises at 0 h. 40 m. A. M. 
An opera glass will be an effectiv� aid in observing I Mars, Jupiter, and Neptune are morning stars at the 
the phe�IOmenon, �ut a telescope wIll be �ar better. beginning of the month. Mercury, Venus, Saturn, 

The rIght ascenSIOn of Mars on the 1st IS 21 h. 25 m., and Uranus are evening stars. 
his declination is 20° 32' south, his diameter is 21".8, and 
he is in the constellation Capl'icornus. 

Mars rises on the 1st at 9 h. 53 m. P. M. On the 31st 
he rises at 7 h. 52 m. P. M. 

.. ..... 
Ovid'.. Kecil)('. rOI' '''rink)" .. , 

Take equal parts of bean and barley meal and mix 
.TUPT'I'Elt with raw egg. 'When the mass is thorollg-hly hard and 

is morning star. If Mar!' take the precedence. Jupiter i dry, it should he grollnd to It fine powder and made 
ranks next, for an important event occurs in his July into an ointment with melted tallow and Iloney. A 
course. He is in perihelion on the 24th at 7 h. P. M. thick layer of this applied to the face every night was 
The giant planet then reaches that point in his vast warranted to smooth out all wrinkles and make th� 
orbit when he is nearest the sun, being 42, 000,000 miles I skin as soft as a baby's. 
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A PROPOSED WORLD'S FAIR TOWER. 

Mr. J. E. Harriman, Jr., a civil engineer of Boston, 
is the author of the accompanying design tor a tower 
for the Columbian Exhibition at Chicago next year. 
It is in tended not only to serve as an observatory tower, 
but combined with it is the novel feature of a winding 
slide "from the bottom to the top of the main tower," 
which is to be ascended by electrically propelled cars, 
to an elevated main building, from which another 
tower is raised as an observatory, and is ascended by 
elevators which rise perpendicularly in a central shaft 
to the top. The descent is made by gravitation from 
the main tower in the same shaft by which the cars 
run up, as it is a double tunnel, with one floor above 
the other and open latticework sides, which gives an 
opportunity to view the scenery both in ascending and 
descending. The slide it-
self is to be on about a five 
per cent grade, and the 
cars can be controlled by a 
conductor and automatic 
brakes and switches. The 
tower may vary in height 
from 100 to 1, 000 feet high, 
but in the drawing from 
which our print is made 
the main tower is about 
300 feet high, and the ob-
servatory about 200 feet 
high, in all about 500 feet. 
The slide is about 1� miles 
in length. The bottom 
space of the tower is de-
signed to be utilized for an 
arena or amphitheater, 
having a seating capacity 
of about 10, 000, with four 
I a l' g e entrances. T h e  
whole space under the 
seats of the theater may 
be utilized for exhibition 
stalls, stores, hotel pur­
poses. etc. The area cov­
ered by this structure 
would be about one and 
a half acres. 

••• 

-- -- -
- � --. - ----.::::-

--- --==-

J (itutifi( !tutrinlu. 
series of condensers. The kilns operated by the Bur- Arte"i an Wells for Irrigation. 

rell process of charring yield 48 bushels of charcoal per Census Bulletin, No. 193, the ninth of the series 
cord of wood-a gain over the old method of 20 per cent devoted to irrigation in the arid and sub-humid States 
in charcoal. By the Burrell process there is also an and Territories, has beeu prepared by Mr. F. H. New­
additional advantage in the fact that wood is more ell, special agent of the Census Office for the collee­
completely reduced to charcoal, not more than three tion of statistics of irrigation, under the direction of 
cords of brands remaining out of 37 cords of wood. In I Mr. John Hyde, special agent in charge of statistics of 
the wood alcohol part proper the smoke-taken I all branches of agriculture, and relates to artesian 
from the kilns by means of a chimney and smoke main, wells on farms, especially as used for irrigation. The 
-is converted into wood alcohol, a perfect substitute ! totaillumber of artesian wells on farms in June, 1890, 
in mechanical arts for grain alcohol. The three prin- I in the States and Territories forming the western half 
ciples at work successively in converting smoke into of the United States, was 8, 097, representing an es­
wood alcohol are condensation, distillation, and refin- timated aggregate investment of .$1, 988, 461. 26. Com­
ing. By the Burrell process every cord of wood I plete statistics, concerning the depth, cost, discharge, 
charred is made to yield more than two gallons of and other features of 2, 97 1 of such wells, fairly dis­
wood alcohol, worth in the United States $1 per tributed through the various States and counties from 

which they are reported, 
have been obtained from 
the owners, and from the 
averages d e r i v e d  from 
such statistics the number 
of artesian wells used for 
the purposes of irrigation 
is computed at 3,930, the 
average depth per well 
210'41 feet, the average cost 
per well $245. 58, the total 
discharge of water per 
minute 440, 719'71 gallons, 
or 54'43 gallons per well per 
minute, the average area 
irrigated p e r  w e l l  13 '21 
acres, and the average cost 
of water per acre irrigated 
$18.55. Over one-half of 
these wells are in the State 
of California, where 38, 378 
acres of agricultural land 
were irrigated by artesian 
water. Utah stands sec­
ond in the number of arte­
sian wells used for irriga­
tion purposes and Colorado 
in the area of land thus 
irrigated, followed, at a 
long distance, by Texas 
and other States, as set 
forth in the bulletin. 

De .. trnction of Field Mice 

by Typhus Bacillus. 

Professor Loeffler, the 
originator of the system of 
destroying field mice by 
typhus bacillus infection, 
has returned to Germany, 
from Greece, where he had 
gone to put his system to 
a practical test. The pro­
fessor reports that his mis­
sion has been a complete 
success, and that within 
eight or nine days the 
swarms of field mice which 
infested the parts of the 
country visited by him, 
and destroyed the crops, 
were absolutely annihilat­
ed. The remedy was ap­
plied in the following man­
ner: 

Coloring Bra.s Blue. 

A cold method of color­
ing brass a deep blue is as 
follows: 100 grammes of 
carbonate of copper and 
750 grammes of ammonia 
are introduced in a decan­
ter, well corked, and shak­
en until solution is effected. 
There are then added 150 
cubic centimeters of dis­
tilled water. The mixture 
is shaken once more, 
shortly after which it is 
ready for use. The liquid 
should be kept in a cool 
place, in firmly closed bot­
tles or in glass vessels, with 
a large opening, the edges 
of which have been sub­
jected to emery friction 
and covered by plates of 
greased glass. When the 
liquid has lost its strength, 
it can be recuperated by 
the addition of a little am­
monium. The articles to 
be colored should be per­
fectly clean; especial care 
should be taken to clean 
them of all trace of grease. 
They are then suspended 
by a brass wire in the 
liquid, in which they are 
entirely immersed, and a 
to-and-fro movement is 
communicated to them. 
After the expiration of two 

HARRIMAN'S PROPOSED TOWER FOR THE GREAT EXPOSITION. 

The peasants in the dis­
trict to be operated upon 
were asked to meet at a 
given point with baskets 
of odd pieces of bread 
broken small. This bread 
was soaked in the solution 
containing typhus bacilli, 
and returned to the own­
ers with instructions to 
spread it in the fields. In 
this manner large areas 
could be treated everyday. 

or three minutes they are taken from the bath, washed 
in clean water, and dried in sawdust. It is necessary 
that the operation be conducted with as little ex­
posure to the air as possible. Handsome sbades are 
only obtained in the case of brass and tombac-that is 
to say, copper and zinc alloys. The bath cannot be 
utilized for coloring bronze, copper-tin, argentine, and 
other metallic alloys. -Chem. Tr. Jour. ,. .... 

DlstlIJatlon of Wood. 

The Burrell Chemical Company, working the inven­
tions of Elbert J. Burrell, was organized in 1888, and 
by the first of January, 1889, it had completed and put 
in operation its chemical plant at Newberry, Mich. 
The above mentioned plant consists at present of 64 
charcoal kilns, having each a capacity of about 36 cords 
of wood, and a wood alcohol plant proper, consisting 
of a large alcohol house, an engine house, and three 

gallon at wholesale. At the chemical plant in N ew­
berry, Mich., 7,000 gallons of refined alcohol are made 
every month. Berry Bros. of Detroit, wholesale dealers 
in paints, varnishes, etc., take the entire output. Va­
rious other by-products are made by the Burrell 
Chemical Company. From a crude form of the alco­
hol a valuable coloring material is made which has a 
ready market. Operated in connection with a char­
coal furnace, or with any smelting works where char­
coal is used as a fuel, a Burrell chemical plant is a 
profitable adjunct. A careful estimation by Mr. 
George W. Sharp, based upon the work done by the 
Newberry plant, shows that from a 30 kiln chemi­
cal plant (50 cords per kiln) 20 per cent net annual 
profit can be made on an investment of $250,000. 

... , . 
ONE or more belts running independently on the top 

of another will add much to the transmisl!lion of power. 

Pieces of bread saturated 
with the bacillus were eaten by Dr. Loeffler and his 
assistants to demonstrate its harmlessness upon the 
human system. Horses and other large animals were 
also experimentally fed with it, and experienced no ill 
effects whatever. 

Cloth frOIll Baillie. 

In a recent issue of this journal we gave an account 
of the first experiment in the manufacture of cloth 
from ramie in the United States. We have since learned 
that the ramie fiber used by the San Jose Woolen mill 
at that time was degummed, cleansed, bleached. 
and supplied by Mr. Walter T. Forbes, of Atlanta, 
Georgia. 

Mr. E. W. Wilgard, of the Agricultural Experiment 
Station, College �f Agriculture, University of Califor­
nia, speaks in highly favorable terms of Mr. Forbeli 
method of treating the fiber. 
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PROF. THURSTON'S ARC LAMP IMPROVEMENT. Photography and AstronolDY. I A LIGHT AND DURABLE FENCE. 

Bome trouble having been caused by the irregular There are good reasons for expecting hot summers The fence shown in the illustration is designed to be 
working of the arc lamps on the campus at Cornell this year and the next two years, and this presents constructed of metal, in an expeditious, convenient, 
Unive rsity, from the carbons occasionally shaking pleasing expectations to photographers, especially as and inexpensive manner. It forms the subject of a 
past each other and jamming together in windy we have had no summers worth mentioning for a few patent issued to Mr. Julius Baker, of No. 8 New Grant 
weather, Prof. Thurston has made an improvement years past. Every eleven years there is a maximum of Street, Pittsburg, Pa. The top and bottom rails are 
obviating the difficulty, for which a patent has recent- I sun spots, indicating great disturbances in the solar orb, preferably L-shaped in cross section, and they have 

ly been issued. The aad in looking back over old meteorological records, it aligning longitudinal slots in their horizontal portion 

1 2 invention consist;; in has been noticed that such periods are almost invari- through which the pickets are passed, each picket 
arranging t h e  car- ably accompanied by hot summers. Although this having an offset or projection near its upper end rest­
bons in planes inter- point does not rank as an established fact, accurate ing against the lower face of the upper rail. The off· 
secting at a s m a l l  records not extending over a sufficient time, it is one set is made by 
angle, as showll in considered to deserve attention by those competent to indenting one 
an exaggerated form judge. These remarks are our own; nothing was said s i d  e 0 f the 
in Figs. 2 and 3. In recently. at Greenwich, on this somewhat specula- picket with a 
practice it is designed tive matter, when the annual visitation of the Royal s u i t a b l e in-
that the angle shall Observatory took place, and some two or three hundred s t r u  m ent, to 
be j ust sufficient to persons inspected the work which is being carried on, produce a pro-
prevent the carbons and the many instruments employed for the various jection on the 
from passing e a c h observations. other side, and 
other, and not so The report, which was presented by-the Astronomer a central tie 

. 3 
large as to make any Royal, shows that, owing to various structural rail is adapted 
material difference in alterations, some interruption has been occasioned to to be attached 
the length of the arc the astronomical observations. During the year ending to the series of 
formed between the May 10, 1892, photographs have been taken of the sun pickets by riv-

- - - -

AN IMPROVED ARC LAMP. 

center aud the ends on 219 days, and the gaps which have necessarily oc- ets. In mak­
of the carbons. It curred, owing to the presence ·of cloud, have been filled ing the fence 
is said that experi- by photographs from India and Mauritius. The solar the pickets are 

BAKER'S IMPROVED FENCE. 

ence with this improvement has shown it to be very activity has increased in a remarkable manner during first passed through the slots of the lower rail and 
satisfactory and useful. the past year. While there were 175 days without then twisted, some of the pickets being bolted to the 

.. , • , .. spots in the year 1890, there were only 21 such days in lower rail, and, after riveting the central rail in place, 
1891, and since 1891 (March 28) the sun has not been another twist is made in the pickets before they are 
free from spots on a single day on which it has been passed through the top rail, which rests on the offsets, 
observed. The number of groups visible on the disk at the pickets being then bolted to the upper rail and 
the same time, and their average size and complexity, their upper ends twisted. 

A NOVEL TOP. 

Although the top has been modified in many differ­
ent ways as to form, material and methods of spin­
ning, the one shown in the engraving appears to have 
novel features which distinguish it from any of its 
predecessors. 

It consists of a cardboard disk, having a series of 
oblique slots symmetrically arranged ; the cardboard 
being cut entirely through on one of the longer and 
two of the shorter sides of the parallelogram, the 
cardboard thus detached being turned up at right 
angles to the plane of the card, to form oblique wings 
or vanes. In the center of the disk a large common 
pin is secured by means of sealing wax, the head of 
the pin being allowed to project about a quarter of 
an inch to form the pivot of the top. 

A common spool is used as a mouthpiece for setting 
the top whirling. The spool is held to the mouth, the 
pointed end of the pin is inserted loosely in the bore of 
the spool and the disk is held up by very light pressure 
of the finger on the pivot. As soon as the disk is blown 
upon, the finger may be removed from the pivot, when 
the disk will be revolved rapidly by the impingement 
of the blast of air on the vaues, at the same time the 
lateral streams of air issuing between the spool and the 
disk create a partial vacuum between the disk and 
spool, and atmospheric pressure exerted on the under 
side of the disk sustains it, so that the top really re­
volves in air and with very little friction. 

As soon as the blowing ceases the top drops, but it 
continues to revolve on its pivot. It is perhaps need­
less to say that, to secure good results, the surface on 
which the top spins after it drops should be a piece of 

AN AIR-PROPELLED TOP. 

glass, a glazed plate or some other hard, smooth, sur­
face suited to this purpose. 

Fig. 1 shows the method of spinning, Fig. 2 the top 
after it is dropped, Fig. 3 is a plan view and Fig. 4 is a 
diametrical section of a metal top having a wooden 
spindle of the form shown. G. M. H. 

have all greatly increased during the last twelve 
months, the group of February 5 to 18 being the largest 
ever photographed at Greenwich. This group has had 
an unusally long life, appearing first on November 15, 
1891, and persisting till 1892 (March 17). In the year 
1891 there were five days of great magnetic disturbance, 
but there were also twenty other days of lesser disturb­
ance. A very large magnetic disturbance occurred on 
February 13-14, commencing about a day after the 
large sun spot was on the central meridian, and there 
are numerous other instances of magnetic disturbances 
at times of sun spot activity, clearly establishing a very 
intimate connection between the two phenomena.­
Photography (London). 

.. . . , . 
Shnple Dlct in Obesity. 

The Journal de la Sante attributes to a medical 
officer of the French army the latest " cure " for obesity, 
which is strangely simple in its carrying out. The 
form of diet was Fimply a restriction to one dish at 
each meal, irrespective of what that dish might be, 
and no matter whether the quantity consumed was 
greater or smaller, it was made to satisfy the desire 
for food to the full at each meal. No supplementary 
dishes, such as soups, desserts, or condiments, were 
allowed ; one single dish, and that taken plain, was 
found to satisfy the appetite much sooner than a va­
riety of dishes, even if the quantity was apparently 
smaller and on almost an abstemious scale. This 
regimen was employed also in the case of a lady whose 

embonpoint threatened too 
rapid increase with good 
results, and without any 
discomfort in the observ­
ance of the restriction s. 
In fact, in one or two in­
stances the reduction of 
corpulence has seemed to 
go on too rapidly, and it 
has been deemed best to 
take means for restoration, 
in a m e a  s u r  e ,  of that 
which has been lost. Un­
der this system, as under 
most others, adds Popular 
Science New8, the exces­
sive imbibition of liquids 
has to be forbidden, care 
being taken not to enforce 
the abstinence from water, 
especially to the p o i  n t 
where symptoms of circu­
latory d e p r e s s i o n  arise 
from insufficiency of vol­
ume of blood in the vessels. 

• • • 

New Lead Alloy. 

A new alloy of lead, very 
malleable and almost un­
attacked by acid, has been 
proposed by M. Worms for 
the manufacture of accu­

mulator plates. He takes 945 parts of lead, 22 of anti-
mony, and 13 of mercury. The lead is first smelted, 
the antimony is added, and the mercury is introduced 
at the moment of pouring into the ingot mould. A 
species of amalgamated lead is thus obtained which 
can be rolled in sufficiently thin sheets. 

• 1 . ,  • 
A nts, Black and Ked. 

We presume editors of newspapers have more in­
quiries for some remedy for the expulsion of ants than 
for almost anything else. The New York Ob8erVel' has 
a correspondent who solves the problem as follows ; 
" Having had years of torment with auts, both black 
and red, we lighted upon the following remedy, which 
with us has worked like magic : One spoonful tartar 
emetic, one spoonful of sugar, mixed into a thin sirup. 
As it evaporates or is carried off, add ingredients as 
needed. A sicker lot of pests would be hard to find. 
·Whether they impart the results to the home firm or 
whether all are killed, I trow not . Certain it is they do 
not pay us a second visit. For ants on the lawn, a 
spoonful of Paris green cut with alcohol and made 
into sirup with sugar and water can be placed on pieces 
of glass or crockery-cover from domestic pets-and 
the slaughter will be satisfactory. " 

• • • • • 

AN IMPROVE MENT IN CAR COUPLERS. 

The illustration represents an automatic link coup­
ling in which the link engages a lug on the floor of the 
drawhead, simple means being provided for holding 
the link in position and for disengaging it for uncoup­
ling. The improvement has been patented by Mr. Wil­
liam Greenlees, of Brookland, District of Columbia. 
When the cars are coupled the link is held, as shown 
in Fig. 1, by a swinging block or weighted arm attach­
ed to and operated by a transverse rod, with a lever 
arm at each end near the side of the car. In coupling, 
the link, held in horizontal position in the drawhead 
of an approaching car, rides up on the lug, pushing 
back the swinging block and dropping behind the lug, 

GREENLEES' CAR COUPLING. 

as shown in Fig. 2. The uncoupling is effected by 
operating the transverse rod, by which the block is 
swung back out of the way, and then pushing down 
upon a link lifter, pivoted in a bracket or hanger be­
neath, when a vertically-moving push rod raises the 
end of the link. 
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6 
PHOTOGRAPHIC NOTES. 

An improved Film. -One of the troubles with thin 
rollable films has been to keep them flat in the de­
veloping dish and in the printing frame. Usually they 
are soaked in a solution of glycerine and water, after 
fixing, to help make them dry flat. 

models of all the important American patented inven­
tions, with a view of showing the great advance in the 
several arts, which is due in no small degree to the en­
couragement and protection afforded by the patent 
system. Many of th e desired models are not now in 
the possession of the Patent Office, owing to loss by 
fire and the fact that in recent years models have not 
generally been required. The available appropriation 
is not sufficient to enable the office to make the missing 
models, and, therefore, the Commissioner of Patents 
has issued an invitation to inventors and manufac­
turers to loan such models to the office with the under­
standing that they will be returned, and that due 
credit will be given in labels and catalogues. This in­
vitation is being met with hearty response. 

wools in liquid than in the other way, but it is not so 
powerful a bleaching agent as the gas, nor is the pro­
cess altogether satisfactory in other ways. 

A company at Rochester, New York, has j u st intro­
duced a new film which has the property of keeping flat 
through all the manipulations, and when dry, also, in 
the printing frame. It consists in coating the back of 
the celluloid support with a film of i nsoluble gelatine 
having the same expansive and contractive qualities as 
the sensitive gelatine film. Thus the two forces, so to 
speak, of expansion and contraction counteract each 
other equally. 

A ])ouble Film ])ry Plate.-According to the Br. . ' . . .  
Bleacbl ng of Woolen F abrIcs. 

The actual bleaching process is due in every case to 
the destruction of the yellow coloring matter naturally 
inherent in the wool . This destruction is brought 
about by means of the chemical action of the agent 
employed. But it has to be admitted that in no case 
is the reduction of this matter complete or permanent; 
since frequent washing in an alkaline solution has the 
effect of counteracting the influence of the bleaching 
agent, and restoring again the original yellow of the 
wool. This effect is noticeable in flannel underwear or 
blankets, which, though pure and white when they are 
taken from the store, soon begin to color up as they are 
exposed to the alkaline action of the soap used in 
washing. -Textile Record. Jour. of Photography, a new dry plate has lately been 

introduced, coated first with a film of a slow emulsion 
and second, after the first is dry, with another film of a 
rapid emulsion. It is said to give very excellent re­
sults, as the first film in contact with the glass counter­
acts any effect of overexposure on the first film and 
also prevents what is known as halation around 
images of bright objects. 

In decolorizing woolen fabrics two agents are com­
monly employed. These are sulphurous acid and hy­
drogen peroxide. The use of these two substances 
is by no means a modern innovation. Indeed, the first 
goes back as far as the Christian era, and the second 
almost as far, certainly to the time that the cloth was 
laid out in the air and bleached with natural agents. 

• .  e l .  
Machines and Men. 

A writer in one of our exchanges, says the ManUfac­
turers' Gazette, bewails the decay of mechanical skill 
in the following words : 

" The decrease of manual skill and of artistic sense 
among mechanical workmen results not merely from 
want of such all-around practice as they got half a cen­
tury ago, but from a want of that sort of loving inter­
est in their work the old-timers used to feel, when they 
could put something of their individuality into every­
thing that they made. � owadays the workman has 
simply to work out a design-or rather to run a ma­
chine to work out some part of a design-prepared by 
some artist whom he does not know and never has 
seen. The general result may be beautiful when the 
different parts are assembled, but the workman feels 
that he has no personal share in the production of its 
beauty. He has become a regulator of a machine ; he 
simply sharpens tools, adjusts them, keeps his machine 
oiled, and puts into it the material to be worked upon. 
All the precision, the nicety of operation are due to the 
inanimate rather than the living tool. What interest 
can such work beget ? What lofty ambition can it 
stimulate ? What workman 'when the bell rings the 
time to quit work feels reluctant to leave his task, or 
lingers over it to bring out some beautiful effect or in­
teresting combination that he feels he must see before 
he can depart contentedly ? If machines were invent­
ed to play billiards, and only by their use could this 
king of games be played, how long would the game be 
a favorite ? If violins could be performed upon only 
by automatic mechanism, or pictures painted only by 
machine-actuated self-charging brushes, who would be 
charmed any longer by art ? Neither the artist nor the 
dilettante ; the artist and the dilettante would cease to 
exist. So, while we have gained much from the enor­
mous i ncrease in labor-saving machinery that has char­
acterized the latter half of the present century, we 
have lost what probably will not soon be restored, the 
love of work and pride in work for its own sake, the 
love and pride that were the parents of mechanical 
skill, skill which, now they are dead, is itself decaying. 
The loss appears inevitable to those who scan the social 
horizon philosophically: it is, however, no less to be re­
gretted because unavoidable. 

Formttlre for Preparing Gelatino-G'hloride Paper. ­
A correspondent in Photography thus describes his 
method of making this paper, which is becoming very 
popular. 

I can recommend the following formulre for gelatino­
chloride emulsion paper as giving similar tones to 
albumenized paper. Make three solutions as follows : 

A. 
Ge' ati ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  35 grain •• 

Bot water . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  . . . . . . . .  . . .  l oonce. 

B. 
Sodium chloride . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 25  grai n •.  
Calr.i u m  chloride . . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . .  20 grai n •• 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  1 ounce. 

C. 
Ni trate . i l ver (Iri-crystal) . . . . . . . . . . • . . .  ' . . . . • . . • . • . .  135 grain •. 
Water (dist il led) . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ounces. 

Ci tric acid . . . . .  . .  • . . .  . . . . . . . . . . . . . . . .  ..  . . . .  ' . . . . . .  25 grains. 

Place the solutions in a water bath heated to 100° F. , 
and leave here until all the gelatine has mf'lted. Now 
mix solutions A and B, and then add two drops of a 20 
per cent solution of hydrochloric acid. Keep the two 
solutions at a heat of 90° for half an hour, and then, by 
aid of either yellow or red light, pour solution C into 
A and B combined, drop by drop, stirring well all the 
time. Now put two drachms of rectified alcohol into 
the vessel which contained the silver solution, and add 
to the emulsion. The pot containing it must now be 
placed in the water bath at a heat of 120° F. for one 
hour, and then taken out and left to set for two or 
three days. You can now filter out any dust or in­
soluble precipitates not wanted in the emulsion. First 
warm gently until it has perfectly liquefied, and then 
strain three or four times through a linen bag, and all 
will be ready for coating. Pour the emulsion into a 
dish, and take hold of a sheet of paper by the ends 
and lower gently into the dish, allowing the middle to 
touch the surface first, and gradually lower the edges 
until it floats on the emulsion. Leave it here for three 
minutes, and hang up by clips to dry. 

• · e ,  • 
World'. F a l l' Note •• 

On the inland waterways which traverse the world's 
fair grounds from one end to another, there will be 
plying three kinds of boats for public use. These will 
be the omnibus, express and cab boats or launches. 
The omnibus boats will make regular trips around the 
waterways, stopping at each building. The express 
boats will make round trips without stopping, while 
the cab boats, with carrying capacity of four persons, 
may be hailed at any point and engaged for the trip or 
by the hour, as is a hansom cab. 

A dispatch from Singapore says that the Sultan of 
J ohore, one of the most prosperous states in the East, 
situated in the western part of tlie Malay Peninsula, is 
causing to be prepared for the W orId's Columbian Ex­
position a model Malay village, in which the trades 
and industries peculiar to the Malays will be carried 
on by natives. It is highly probable, the dispatch 
adds, that the sultan himself will visit Chicago during 
the exposition. 

One of the most interesting exhibits in the govern­
ment building at the world's fair will be a display of 
arms, uniforms, tents, and flags in use in the United 
States army at various times since 1776. This display 
is being prepared in one of the Gray's Ferry arsenal 
buildings. A space of 6, 000 square feet has been set 
aside for this exhibit. The uniforms will be draped 
upon lay figures and arranged in realistic attitudes. 
The one particular group in which especial pride is 
taken is to consist of seven figures on horseback, repre­
senting a general of the present army and staff. The 
central figure will be as nearly as possible an exact 
likeness of Major-General Schofield. All the articles 
were made entirely by Americans and of American ma­
terials. There is a collection of at least twenty-five 
flags, and these alone are valued 'at $8, 000. 

The United States Patent Office will exhibit at the 
world's fair as complete a collection as possible of the 

In the natural method of bleaching it is commonly 
supposed that the element which accomplishes the de­
colorizing of the fabric resides in the sun's rays. But 
chemical research has shown that this is erroneous. A 
substance called ozone has been separated from the at­
mosphere, and it has been demonstrated that this is the 
element which has to do mainly with the bleaching pro­
cess. This substance is always present to some extent in 
country air at all times, and it is a fact that cloth ex­
posed to the bleaching action of country air is always 
more perfectly whitened than when it is exposed in the 
closer, more confined atmosphere of cities or towns. To 
facilitate matters, then, it has been the aim of chemists 
to obtain this element in quantities sufficiently large 
to enable manufacturers to do their bleaching in less 
time and at less expense. As yet the use of peroxide 
of hydrogen cannot be said to be as common as it might 
be, but it is steadily growing in favor. This is but 
natural, since it gives a purer white u pon wool than 
sulphurous acid, and one which is more permanent and 
clear. The great obstacle to its more extended use as 
a bleaching agent is the fact that it has not yet been 
produced on such a scale as to bring its price within 
the range of economy. 

In using hydrogen peroxide, it is necessary to apply 
a little ammonia, and this has the effect of neutralizing 
the acid which is always present. This acid is employ­
ed in the manufacture of the agent and is left with it 
in order to keep it from spoiling, which it is sure to do 
when left in its natural condition. The goods to be 
bleached are passed through the solution of peroxide, 
slightly wrung and gradually dried. This is sufficient 
in many cases, but where the condition of the wool re­
quires it, it may be necessary to repeat the process two 
or three times before the desired whiteness is attained. 

The second method employed in bleaching woolens 
is that in which sulphurous acid is the agent, and it is 
probably the most common of all. The operation is 
undergone in a compartment constructed for the pur­
pose called a stove or oven. The material used is brick 
or stone, lined with wood, and in the lining all nail 
heads, hooks, etc. , are carefully concealed. The reason 
for this is that, by the action of the gases disengaged 
during the process upon the iron, sulphate of iron is 
formed, which drops upon the cloth and makes a spot 
that cannot be removed. 

The woolens to be bleached by this process must first 
be thoroughly scoured, after which they are soaped with 
a neutral white soap. The whizzing must be as complete 
and perfect as possible, so that no loose water shall re­
main in the folds or creases of the cloth to prevent the 
uniform action of the gases upon all parts of the cloth 
alike. When thus (prepared the cloth is hung in the 
bleach house or oven and there an amount of roll sul­
phur equal to about one-tenth of the weight of the 
goods is placed in an iron vessel and set on fire by 
means of a red hot iron. The doors are closed, and 
over this the cloth is allowed to hang for several hours. 
The goods quickly absorb the gases, and the coloring 
matter is gradually neutralized. After the time neces­
sary, which will vary, of course, with the nature of the 
goods, ha.s elapsed, the cloth is removed, washed, and 
dried. There is usually an odor present in goods thus 
treated, which arises from the fact that all traces of 
the acid have not been thoroughly removed. It is dif-
ficult to do away with this altogether, yet, where 
bleached yarns are to be woven with colored, unless 
they are removed there is sure to be an evil effect upon 
all colors which come in contact with the white. The 
acid may be removed by first washing as clean as pos­
sible in pure water, and then running the cloth 
through a dilute solution of hydrogen peroxide. The 
sulphurous acid is thus connected with sulphuric acid 
and easily passes off. 

The third method adopted in woolen bleaching is 
known as liquid bleaching, but as a process is confined 
more especially to loose wools than to the woolen fab­
ric. It is valuable as a process for bleaching loose 
wools, because it is less difficult to manipulate loose 

" This tendency of labor-saving machines was many 
years ago pointed out by Ruskin, who, in the light of 
the'fulfillment of his prediction, proved only too trull a 
prophet. It is this effect upon the masses, more than 
unequal distribution of wealth, that is separating so­
ciety in America into distinct classes. " 

. I .  I • 
Mica and Its Use •• 

There is a greater range of use for ground mica than 
for the mineral in sheets, and, though the value of 
that part of the product made use of in this form is 
small, the many peculiar properties which ground 
mica possesses render it quite probable that its use will 
be widely extended. The difficulties to be overcome 
in grinding mica are considerable, and there are only 
two or three firms, says one of our London exchanges, 
engaged in the business at present. Eight standard 
grades of ground mica are made. The coarsest of these 
are used to give frosted and spangled effects to the 
fancy grades of wall paper. The medium grades are 
employed in the manufacture of a lubricant for the 
j ournals of railway carriages, for heavy bearings gen­
erally, and for the axles of road vehicles. The finest 
grades are used in producing a uniform metallic white 
surface on wall paper. Scrap mica for grinding must 
be white and as free from specks or colored matter as 
possible, since any impurities in the scrap will affect 
the color and luster of the product. There is consid­
erable consumption of mica on the part of the manu­
facturers of electrical machinery and likewise for stove 
purposes. The higher grade micas are used for the 
latter purpose. The lower grade micas are used by the 
electrical manufacturers. 

• f e ' • 
A New- Use Cor C a ft'elne. 

Caffeine, the active principle of coffee, has recently 
been recommended as an excellent local anresthetic, 
and is said may, for many purposes at least, advan­
tageously replace cocaine, the use of which is not alto­
gether liked by many medical men., 
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@orresponllence. 
Ho,v to P o U  .. h P h o t o  Print ... 

To the Editor of the Scientific American : 
As burnishing oftentimes adds much value to a 

photographic print and increases its detail, a burnish­
ing device of some sort is a useful adjunct to any pho­
tographic outfit. But a good burnisher is expensive, 
and it scarcely pays an amateur to invest in one, es­
pecially since such excellent paper can now be pur­
chased, which needs but little additional polish after 
it is dried. I have obtained very good results on omega 
and albumen papers by employing a polishing iron, 
such as is used for laundry work. This �hould be 
brightly nickeled and have one end rounded. It should 
be used quite hot, but if too hot it is likely to scorch 
the print. Before polishing, the print must be lubri­
cated by rubbing it with a cloth moistened with a 
strong alcoholic solution of castile soap. The iron 
must be kept constantly in motion and be firmly 
pressed down on the print. By a little patient use of 
the iron a fine polish can be given, even to an albumen 
print. 

I have found such an iron especially useful in 
straightening out dry mounts so they would lie flat. 
This can readily be done by applying the iron to the 
reverse side of the mount. Place the mount, print 
side down, on a piece of clean blotting paper. 'Vith 
one hand press the iron firmly on the card, and with 
the other hand grasp the end of the mount and draw 
it out from beneath the iron, pulling it upward at 
the same time, so as to bend it back over the rounded 
end of the iron. If the bend is too sharp, there is some 
danger of injuring the print. I have found this 
method especially useful in straightening out mounts 
for albums. W. M. STINE. 

Athens, Ohio, June 4, 1892. 
. , . , .  

Cycl o n e  .. and Citie .. .  

To the Editor of the Scientijic American : 
Scarcely a day passes in these spring an1 summer 

months but the wires bring us news of dreadful 
cyclones, tornadoes, or hurricanes, devastation follow­
ing in their wake; villages are wiped out, with great 
loss of life and property. At present there seems no 
remedy, but may there not be at least a partial one ? 
Occasionally the larger cities are visited, and the dread 
is of some tremendous catastrophe of this kind, Seve­
ral years ago Louisville and Philadelphia" and a few 
days ago Chicago, were visited, but it is to be noticed 
that these storms seldom reached the center of these 

Jcttntific �mtrinUl� 
Electricity v... Stearn. 

The inadequacy of all electric locomotives proposed 
for heavy and frequent passen �8r trains-for service 
such as must be handled on the prominent suburban 
railroads-has several times been referred to in these 
columns. We have pointed out what seems to be a 
lack of appreciation on the part of the electric com­
panies and designers of the problem to be solved. 
We now present some definite information on this sub­
j ect, to show clearly what is needed in an electric mo­
tor if it is to do the work now performed by steam 
locomotives in the service referred to. The data are 
based on the present operation of the suburban section 
of the Illinois Central road in Chicago, one of the 
largest suburban traffic fields in this country. 

The lengths of the stops average about 15 seconds 
when the trains are not too crowded and the trainmen 
are alert. The trains are composed of from four to 
sixteen cars, according to the traffic, and the average 
number of cars per train is six. 

The data are based on actual speed and indicator ­
diagrams taken from the suburban engines on the road, 
and are as accurate as necessary to give a perfectly 
safe basis for estimating the power needed to run the 
road by electricity. From diagrams we have calcu­
lated the average and maximum horse power between 
stations required to pull a train, and the average and 
maximum horse power required to run all the trains. 
The results are given in what follows, together with 
the amount of coal consumed per useful horse power 
aDsorbed in hauling the cars and their lading p8r 
hour. 

Average cumber of cars per train . . . . . . . . . . . . . . . . . . . . . . . .  . 

Maximum n umber of trnins on l ine at any one time . . . . . . . 

Maximum n umber of cars on line at any one time . . . . . . . . • 

Average horse power required between stations to over-
come the inertia and the frict ion of the trains, as shown 
from the acceleration diagrams . . . • . . . . . . . . . . . . . . . . . . . . .  

Maximum horse power required between stations to over­
come the inertia and the friction of the trai ns, as shown 
from the acceleration d iagrams . . . . . . . . . . . . . . . . . . • . . . . 

6 1 4 
84 

390 

510 
Avcrnge pull  on t.he forward draw bar of I he train i n  

pound�, taken 8 S  a n  average of t h e  pull between stations 7.7l)O 
Maximnm pul l  on drnwbar at starting, pOllnds . . . . . . . . . . . •  14,000 

If all the trains are running exactly according to the 
large diagram, which accords with the time table, then 
the following averages and maximums may be de­
duced : 

7 
forward their plans and show what they propose to do. 
As yet they have shown no evidence of ability to meet 
the serious problem we have here outlined. Many 
railroad men have a feeling of confidence that electric 
motors will some day supplant our steam locomotives, 
but it is in most cases decidedly indefinite, not to say 
superficial. This sentiment encourages the electrical 
inventors, and it is right that it should, but they will 
need something more tangible if they are to make the 
desired progress. -Abstract from the Railroad Gazette. 

. , e , .  
New Experiment I n  Stearn Pro p u )o,ion. 

An interesting experiment is soon to be tried in Eng­
land with a vessel provided with two screws which are 
arranged amidships under the bottom of the boat on 
plans invented by F. W. Richardson. A successful 
trial has been made in an old vessel, and now the com­
pany have intrusted Messrs. Cochrane, Cooper & Scho­
field with the order to build a new vessel specially 
adapted for the purpose. The vessel will have the fol­
lowing dimensions : Length between perpendiculars, 94 
feet; breadth, 18 feet 6 inches; depth of hold, 8 feet. 
She is to be fitted with two pairs of compound surface 
condensing engines. The tube in which the propeller 
works is a complete tube for about five or six feet, and 
then it tapers down to the keel, the forward end at 
eleven and the after end at eight degrees. The advan­
tages claimed by the patentee for this system of propul­
sion over the present stern propeller are as under : 

1. Economy of power, and consequently saving of 
fuel. 

2. Direct action between th e steam and the work. 
3. Enormous reduction of weight in all moving parts, 

togpther with general lightness and compactness. 
4. Variable immersion, so objectionable in the pre­

sent system of propulsion, will not affect the principle. 
5. Immunity from rocking and straining of engines. 
6. Risk of fracture of crank or propeller shaft mini­

mized. 
7. Less noise and vibration, consequently a much 

more comfortable passenger boat. 
8. 'Vhen reversed the vessel will move straight astern 

without divergence. 
9. No swell or side-work to destroy canal banks, ow­

ing to the currents moving straight astern. 
10. By altering the relative speed of the engines, the 

vessel can be safely navigated in the event of rudder 
Average aggregate horse power for al l trains on the line . ' "  2.600 

being carried away, or steering gear diRabled. Maximum horse power for all traios. . . . . • . . •  . . . . . . . . . . . •  4.500 
Aggregate poll on forward drawbar8, avernge pounds • . . . . .  51.700 11. Safety and steadiness in the event of the ship be-
Aggregate pull on a l l  forward d raw baro, maxi m u m  poulld.108.750 ing hove to, with perfect command under all situa-

If it happens that all trains are running at once, tions. 

but not necessarily all starting at once, then the fol- 12. War vessels can be built double ended, with power 
large cities, confining their fury to the outskirts. for ramming increased. 

Wh . 
th O ? A d h 

. ·t th I . . lowing is obtained : y IS IS so n w y IS 1 at arger cIties are 13. Greater facility for handling the sh ip, with full 
always likely to be safer from great wind storms than Average horse power for al l trains . . . . . . . . . . . . . . . . . . . . . . . . . 6,270 . 

M '  h f 11 • 7 140 engine power for maneuvermg. 
small towns and villages ? In the opinion of the writer A:::::�U I���: ��;";:n::r� d�a

a�'��;": '��;;�d� : : : : : : : : : : :  : 172:200 14. Safety of the propeller power from harm. 
there are several causes : Maximum pull for al l  forwnrd draw bars, pou nds . . . . . . . . . .  100,000 15. Avoidance of risk of detention from accident and 

First, large cities have better built and stronger The following are the averages between the hours of adjustment of the machinery for both screws at the 
houses ; second, the outskirts act as a brake for the 5 and 6:20 P. M. : same time. 
mass of the city ; but the great cause of safety is the Average number of trains on line. . . . .  . . . . . . . . . . . . . . . . .  . . • • 12'3 • , . ,  • 
large volumes of gases generated from the manufactur- Average number of trains accelerating at one ti me . . . . .  . • . 6'6 Ink Cor Marki ng Bale .. . 
ing establishments located in and around large cities, Maximum number of trains accelerating at one time . . • . . . .  10'0 Best gum arabic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 l b. 
as well as the multitude of chimneys of dwellings Average Dumber of horse power hOllrs  of work done by Logwood l i quor, .p. gr. 1·09 . . . . . . . . . . . . . . . . . . . . 3 gal •• 
pouring forth their quantum. The general volume of each steam locomotive per day . . .  . . . . . . . . . . . . • • . • . • . . . .  2,145 FIl8tic extract . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  l ib. 

Average amount of coal IlBed by a steam locomotive in do.. Nitrate of i ron fColl1tion. sp. gr. 1 -37 . . . . . . . . . . . . . . 20 fluid ounce�. 
all this g-as acts as a buffer if the storm is very severe, iog 2,145 hOllrs of work, pounds . . . . . . . . . . . . • • • . . . . . . . . .  14,000 Bichromate of potassium . . . . . . . . . . . . . . . . • . . . . . .  2� ounces. 
or deflects it if simply a " twister, " or may entirely neu- Average amount of IIIinois coal used per horse power hour, Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q. s. 
tralize the effect of any storm prevailing on the out- pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . • • . . •  �'52 Dissolve the gum arabic in 1 gallon of water, strain 
skirts. This city, surrounded by high hills, with three The diagrams and tables give exactly what an and add the logwood liquor, mix thoroughly, and let 
rivers as conductors or channels for storms, with its electric locomotive will have to do in order to dupli- it stand twenty-four hours. Then stir in rapidly the 
enormous volumes of gases, far greater than produced cate the work now done by steam locomotives. This bichromate, dissolving in 3 quarts of boiling water. 
in any other American cit y, is, I think, pre-eminently is outside of all problems of switching. signaling and Then add the nitrate of iron and fustic extract. If too 
safe from great storms. Other large cities-New York, distribution of power. Of course, all those matters thick for use, add lukewarm water until reduced to 
Boston,'Philadelphia, Baltimore, Chicago, St. Louis- are readily settled. Where a railroad company owns the proper consistency. 
should be safe in proportion to their size. its right of way, it is comparatively a simple matter The above directions will make, if carefully followed, 

As a th eory-I do not present it as a scientific fact- to lay conductors for the electric current, and the a j et black ink that will leave an indelible mark and 
is it not worthy of investigation by our weather switching of the current can be readily done. The will dry quickly. 
bureau ? whole question about the substitution of electricity If a blue black is desired, omit the fustic extract" 

Comparisons could be easily made of velocities within for steam is centered around the possibility of getting and substitute 4 ounces of indigo extract. 
and at points surrounding cities, probabilities calculat- a motor sufficiently powerful to do the work, and the When no appliance is at hand for determining the 
ed, and possibly safeguards suggested. Oil on troubled handling of such powerful currents as would be neces- specific gravity of the logwood and the iron liquids, a 
waters has saved vessels. Might not oil or gas tanks sary on a line like the Illinois Central, where a total sufficiently near approximation of the strength and 
fired at approach of cyclones save our Western towns of 7 , 000 or 8, 000 horse power is needed. The business proportions req nired may be ascertained by a few 
from unnecessary destruction ? TROS. N. MILLER. of the Illinois Central is constantly growing. The colorimetric trials. Th e logwood liquor may be con-

Pittsburg, Pa. , Jnne 14, 1892. number of trains will be doubled within the next few veniently made by dissolving the extract in water, and 
[The range of intensity of our great cyclones or tor- years, and the suburban business will be extended the strength can then be easily regulated. -Druggists' 

nadoes seems to occupy a district bordering the Missis- further from the terminus. But, of course, more than Circular. 
sippi Valley and its tributaries. There is probably a one electric station could be used to supply the line, ------.......... ' ..... ,-4._-----
meteorological condition of influence that intensifies it and distribution, in itself, is probably not an insur- Completio n oC a Cable Survey. 

there, and no matter how great a city might be, if it mountable obstacle. The problem that remains to be The United States survey steamer Thetis arrived at 
should happen to lie centrally in the path of an in- settled before much enthusiasm can be aroused among Honolulu on May 20 from Hilo, where she ended the 
tensely active tornado, such as swept through a section steam railroad men is that relating to the possibility survey for the cable to be put in between San Fran­
of Louisville, or the later ones in the WestArn States, of making an electric motor with power equal to that cisco and the Hawaiian Islands. The course to Hilo 
it would cut a swath through it as clean as the forest of the steam locomotive. It will be noticed that the comprised 2.060 miles as surveyed by the Thetis, with 
examples in some of those States. A large city netted average horse power between stations is about 390, 300 soundings, aga.inst the survey of the Albatross of 
with telegraph wires and covered with metallic roofs while the maximnm is 510. 2, 150 miles and 250 soundings. 
connected with the sewerage and underground water The problem then is to construct and maintain an The soundings were made at intervals of two, ten, and 
system may largely influence the electric conditions of electric locomotive of sufficient weight to haul a train, sometimes one mile apart. The deepest was 3,228 
tornadoes, but would have little resistance beyond the one capable of evolving from 500 to 800 horse power. fathoms, about 245 miles northeast of H ilo, and the 
weight and strength of its buildings to a direct onset of More than one motor to a train is practically out of the shoalest was 976 fathoms, at a point about 350 miles 
a genuine cyclone. The remedies suggested by our question. The exigences of excursion days, when from Point Conception. Were it not for this abrupt 
correspondent would always be found too late in prac- heavier and more numerous trains are run, we will rise. the course would have been almost level . 
tice. The warnings leave no time for such remedies. ignOre

. 
for the present. It now remains for those en- I The route traversed by the Thetis is considered by 

-ED.] I gineers who make electricity a. special study to bring the officers as the most practicable yet surveyed. 
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JdANUFACTURE OF POROUS CUI'S FOR ELECTRIC ping. The improvements over the old kilns are in the 

BAT TERIES. number of flues and size of mouths of kiln, also the 
The standard porous cups which hold the carbon of shape of crown and the doing away with the old 

galvanic batteries were first introduced by a French- double wall inside of kiln. The old mouths of kiln 
man named Leclanche. They are made of a mixture used to be about 32 inches in width, and. fewer than 
of feldspar, kaolin, white quartz, and ball clay. Feld- the new, which is about 23 inches. This new kiln has 
spar is a mineral pulverized, found in Vermont and six mouths, each an equal distance apart. There are 
New Hampshire. Kaolin is a china clay imported new flues introduced between each mouth, running 
from England. The white quartz which gives body from the circular flue around the kiln, called the mid 
and strength comes generally from Illinois. These and semi-mid feather flues. These flues all lead into 
ingredients are first put into a large circular tub as the 10 inch well hole into the center of floor of kiln. 
follows : 1, 440 lb. of kaolin, 1, 320 lb. of feldspar, 230 lb. The old crown of kiln used to be 3 feet 8 inches higher 
of quartz, and 960 lb. of ball clay, making in all about and ran straight across. The new saucer-shaped crown 
4, 000 lb. Water is then poured on and the whole mass · tends to make it burn more evenly. Over each mouth 
is thoroughly mixed together and thinned down to on the inside of kiln are bags built of brick. The old 
about the consistency of paint. It is then run through bags used to be from 4 to 5 feet in height ; they have 
a 120-mesh lawn or sieve into the evaporating kiln. been cut down to about 2 feet square and 10 inches in 
This kiln is about 5 feet in height, 12 feet in length, width. They tend to keep the heat and flame from 
5 feet in width, and about 1 foot in depth. The floor- going to the center of kiln. The well holes on the floor 
ing is made of flanged tiling cemented together. These of kiln and crown are directly over each other. The 
tiles are 12 inches square and 2Yz inches in thickness. heat required for burning is about 1, 800 degrees. The 
A coal fire is built in the ovens at the end of kiln, the illustrations were taken from the plant of Thomas 
flames of which pass through a number of flues under- Loughran, Marion, N. J. The cost of outfit, with 1, 000 
neath the tiling, heating up the liquid mass above. It moulds and 5 H. P. engine, was about $3, 500. There 
is then allowed to boil and simmer for 25 hours, caus- are several establishments in this country for the 

a certain extent, but none will claim that plain stock is 
as desirable as quartered, the one point of superiority 
in the former being its lower price. 

Whenever the price of any commodity, because of its 
scarcity or for other reasons, becomes excessive, users 
of such commodity will look for something to take its 
place. On the other hand, when the price is high, 
manufacturers will use every endeavor to increase 
their output of the high-priced article, and if their re­
sources are ample enough, will eventually produce 
more than the market calls for. It is one of the axioms 
of the hard wood business that a season of scarcity is 
always followed by one of overproduction, and over­
production by scarcity. The trade in quarter-sawed 
oak has proved this up to the present point, and such 
will be its history in the future. 

• j e ·  • 
The Decorati o n  of St. Paul's. 

The decoration of the interior of St. Paul's, London, 
with mosaics instead of the paintings (which proved 
impracticable owing to the bad atmosphere) is proceed­
ing slowly. Mr. W. B. Richmond has to fill with mo­
saics twelve spandrels about the arch tops in the choir, 
twelve window spaces about the windows in the clere­
story of the choir above the spandrels, three sections 

MANUFACiURE OF POROUS CUPS FOR ELECTRIC BATTERIES 

ing the water to evaporate out of it. The fire is then 
drawn and the material allowed to cool. From the 
kiln it is taken to the moulder to be formed into cups. 
The moulds used are made of plaster of Paris, the 
medium size turning out cups 5Yz inches in height, 
3Ys inches in diameter, and Ys inch in thickness. These 
cups run from 3 to 14 inches in height. A piece of 
clay is first thrown in the bottom of the mould, which 
is taken up and placed into a hollow revolving j igger 
head. The moulder then draws down a wooden strip 
connected to which is a 12 inch cast iron rib. This rib 
is pressed down on to the clay at the bottom of mould, 
which forces it up around the sides, forming the cup 
in about one minute. The mould is then taken away 
to the drying room, where it is left a short time to 
harden. The cups are then drawn out of the moulds 
by hand and placed into saggers. These saggers are 
made of common clay and hold about 11 medium sized 
cups. They are oval-shaped, and are 20 inches in 
length, 14Yz inches in width, and 8 inches in height. 
They are then placed in the kiln for burning. This 
improved English kiln is 38 feet high and 15 feet in 
diameter outside. The inside burning capacity is 12x 13 
feet. The walls are 18 inches thick and lined i nside 
with fire brick. The kiln holds 850 saggers. After the 
kiln is filled, the door is bricked and plastered up and 
the fires started. After burning about 20 hours the 
fires are drawn and the kiln allowed to cool. The sag­
gers are then taken out and the cups packed for ship-

manufacture of porous cups, and their aggregate prO- I of the vault over the apse, and twelve " pendentives " 
duction is about 1, 000 cups a day. or spaces on the vaulted ceiling about the base of three 

• , • I • domes which light the choir. In th e three domes the 
quarter-Sa,ved Oak. I acts of creation are to be shown, namely, the creation 

Two years ago the demand for quarter-sawed oak of birds, fishes, and beasts. The fall of man and the 

reached such proportions that it could hardly be sup - redemption provide subjects for spandrels and window 

plied in the quantities called for. Fashion dictated I wall
.
s. In the

. 
v�ult of the a�se a leadi

.n
g design sho,,:s 

that this wood be used extensively, both in the manu - ChrIst seated m J udgment WIth recordmg angels by hIS 

facture of furniture and for interior work, and for once side. The kite-shaped pendentives narrowing down 

the requirements of fashion were in the line of com- from the bases of the domes will contain each an angel 

mon sense. Price, quality and available supply con- with many wings, the arms raised upward and out­

sidered, quarter-sawed oak ranks well with any of the ward, so as to fill the space. There are twelve, or four 

other hard woods for the purposes mentioned, and is to each dome. Mr. Richmond has already placed the 

superior to most of th em. But it is not necessary to mosaics in two spandrels and drawn the designs for the 

enlarge upon the excellence of this wood. Its claims other ten and for the east end figures. At this rate of 

for recognition are already established, and are DOt progress the dull interior of St. Paul's will in a few 

disputed. Suppose, however, the tide of public favor years glow and glitter with gold and bright glass mo­

turns toward some other wood, what then ? saics, as it was meant to when the cathedral was first 

The Lumberman does not believe that quartered erected.-N. Y. Times. 

oak will ever cease to be an important factor of the ------.. �, ....... ,-.------
hard wood trade. Governed by the inexorable laws of 
supply and demand, its monetary value will fluctuate, 
but the wood itself will continue to be used so long as 
a sufficient supply of oak trees can be found to furnish 
material. for the saw mills. Some there are who believe 
now that the erratic something called fashion has 
issued a decree that quarter-sawed oak is no longer 
" the thing. " But, if so, what has come forward to 
take its place ? Plain-sawed oak may have done so to 

Cocaine Fatalities. 

At a recent meeting of the Societe de Chirurgie, of 
Paris, a letter from Professor Germain See was read, in 
which he stated that he had collected particulars of 
two hundred and sixty accidents with hypodermic in­
j ections of cocaine, of which twenty-one terminated 
fatally. The professor considers the drug to be dan­
gerous, and pronounces himself opposed to it!l employ­
ment. 
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A WEIRD SPECT ACLE. 

During the season just closing, among 
various interesting things to be seen at the 
Eden Musee, perhaps the most interesting, 
and at the same time the most scientific, 
is the weird spectacle entitled " She, " ex­
hibited by Powell, the well known illu­
sionist, and snggested by the Cave scene in 
Rider Haggard's celebrated novel " She. " 

In this scene a beautiful young lady 
mounts a table arranged in an alcove formed 
of a folding screen. Above the victim is sus­
pended a cylindrical cloth screen. The 
screen is lowered to the level of the table, 
completely inclosing the subject. The table 
apparently has four legs, and four candles 
shown beneath it indicate that the space 
underneath the table is open and clear. 
The cylindrical screen is shown to be entire, 
with openings only at the upper and lower 
ends, and no · openings are seen in the fold­
ing screen which partly surrounds the table. 
Upon the firing of a pistol the occupant of 
the table is ignited, and smoke and flame 
bursting from the screen indicate that the 
work of destruction is going on within. 
When the fire is burned out the screen is 
lifted, and nothing remains upon the table 
but a few smouldering embers and a pile of 
bones surmounted by a skull. Close obser­
vation does not reveal any way of escape for 
the young woman. It is, however, obvious 
that the magician cannot afford to sacrifice such a 
subject every evening, and the spectators are forced 
to conclude that the whole affair is a very clever 
trick. In fact, it is simply a modification of the be­
headed lady and numerous other tricks based upon the 

THE BURNING . 

use of plane mirrors. The table has but two legs, the 
other two which appear being simply reflections. The 
central standard supports but two candles, the other 
two being reflections. Underneath the table, and con­
verging at the central standard. are arranged two plane 
mirrors at an angle of 90° with each other 
and 45° with the side panels of the screen. 
By means of this arrangement the side 
panels, which are of the same color as the 
central or back panel, are reflected in the 
mirror and appear as a continuation of the 
back panel. The triangular box, of which 
the mirrors form two sides, has a top com­
posed in part of the table top and in part 
of mirror sections for reflecting the back 
panel, or with a covering of the same color 
as the back panel. 

The operation of the apparatus is now 
obvious. When the victim is inclosed by 
the cylindrical screen, she immediately es­
capes through a trap door in the table 
top, places the bones and the fireworks 
upon the table, and at the firing of the 
pistol ignites the latter and retires, closing 
the trap door after her. 

.. . . I "  
Injection of Brain Substance. 

At a recent meeting of the Academie de 
Medecine, at Paris, Dr. Constantin Paul re­
lated his observations (Sem. MtJd.) on eleven 
cases which he had treated by means of 
injections of brain substance into the sub­
cutaneous celiular tissue. Three of the 

J citutific �tutricau. 9 
In conclusion, the doctor claims that the 

subcutaneous injection of brain substance 
alleviates and cures neurasthenia much 
more rapidly than the ordinary therapeutic 
measures, iron, arsenic, phosphates, opium, 
alcohol, etc. ; and its action is more prompt 
and certain that that of hygiene alone, or 
that of suggestion, ovariotomy, or even elec­
tricity. -Merck's Bulletin. 

• I . . .. 
The NeW' Pal'ls Labor Exch ange. 

The new Paris labor exchange has just 
been completed at a cost $1, 600, 000 and 
turned over to the trades unions. It is a 
bright and shining light in the solution of 
the problem of the unemployed that may 
show the way to the establishment of simi­
lar enterprises in other countries. Com­
merce, banking and trade have their busi­
ness exchanges. Labor is very rapidly 
acquiring the intelligence to imitate the 
example set by business interests. Paris has 
230 trades unions. The problem has been 
working itself out for the past three years 
of completing a labor center which shall 
stand in labor matters for exactly what 
the great Paris Bourse does in financial 
and commercial affairs. In fact, the magni­
ficent building just completed is called the 
Bourse de Travail. While the new home of 

PREPARED FOR CREMATION. labor has been building, the new exchange 
enterprise has been actively in practice with 

patients suffered from chlorotic neurasthenia, three such means as it had in hand. The labor exchange 
from classic neurasthenia, one from permanently slow has nineteen bureaus, or offices, each headed by a paid 
pulse, and four from locomotor ataxia. The liquid delegate. and it publishes a monthly j ournal. Within 
used was a ten per cent solution of the gray substance the past twelve months it has obtained situations 
of the brain of the sheep, sterilized by carbonic acid in for about 300,000 persons. 
Arsonval's apparatus> ; the injections were made into According to the B oston Globe, the new Bourse de 
the lumbar or gluteal region, the dose being five cubic Travail has 150 rooms, a grand hall, a library, and a 
centimeters [80 minims] at most. reading and amusement room in the basement, which 

This treatment is reported to have been well borne, will accommodate 1,000 unemployed men. In this 
as a rule producing no reaction, either local or general. great labor edifice 
In the two hundred odd injections made in the eleven contractors m a y  
patients, abscess or acneic pustules resulted in no in- consult and arbi­
stance ; occasionally, however, slight lymphatic en- trate w i t h the 
gorgement was observed, which disappeared in three heads of bureaus. 
or four or, at the most, seven days. The first effect Just as the cur­
noticed by the patient was a sensation of increased rent p l' i c e  s of 
strength and comfort, the previous muscular weakness stocks and pro­
diminishing rapidly. The vertebral pains and spinal duce are posted in 
hyperresthesia disappeared after a few injections ; the business ex­
the lightning pains of the tabetic subj ects, the neur- changes, so on a 
asthenic headaches, the insomnia, and the cerebral I great b u ll e t i n  
impotence all vanished in their turn. The appetite rc- here are posted 
turned, and those patients who were previously dys- the daily prices of 
peptic now assimilated their food so well that they labor, the offer­
began to increase in weight. In the tabetics sexual ings of contrac­
power returned with the general improvement. The tors and all that 
author, therefore, considers the injections of gray brain a p p e r t  a i n s  to 
substance a nerve tonic of no mean value. wages and indus-

Dr. Paul compares a neurasthenic patient with an try, just as though 
accumulator which it is impossible to charge. While an ordinary com­
the morbid condition lasts, he is unable to transform modity were be­
his food into force ; after the least effort his muscular ing d e  a 1 t with. 
and intellectual forces are exhausted. But, it is main- The city govern-
tained, the injection of cerebral matter in the manner ment of Paris has THE FINISH. 

described promotes the utilization of food and its due virtually g i v e n 
assimilation ; so that the nervous system now becomes this magnificent institution to the trades unions, 
a chargeable condenser by means of which the subject believing that it will soon pay for itself in the saving 
acquires force which he can dispose of at will. It of strikes and bread riots. Many rich men have con­
should be noted that it is the nervous force which first tributed generously to it and expressed the intention 
returns in all these cases ; subsequent to and conse- of heartily co-operating with its bureaus in the adjust­
quent upon this, the power to do intellectual and mus- ment of industrial differences. 
cular labor comes back, the improvement in the condi- The chief guarantee of success in this enterprise is 
tion of the blood following later on. that the labor organizations have already demon-

THE ESCAPE. 

strated their ability to conduct the ex­
change with dignity, intelligence and sound 
business prudence. There is nothing of 
charity in the undertaking. It is an active, 
effective, and well organized fountain head, 
from which unemployed labor is distributed 
where it can occupy itself most successfully 
and remuneratively. The attainment of 
peace, arbitration and the meeting of the 
directors of labor and capital on equal 
terms is its central purpose. The Paris 
labor exchange has set an example which 
can hardly fail to be imitated in many 
great commercial and industrial nations. 

• « • � ., 
Sweet Castor Oil. 

In the progress of chemistry that nauseous 
but most useful medicine castor oil has been 
robbed of its disgusting qualities and con­
verted into an agreeable sirup. It has in 
fact been born again and baptized with a 
new name, Palma." Christi, or Oleum Ricini 
Aromaticum. All the cathartic qualities 
of the drug are retained, but the revolting 
oily taste is removed, and a sweet spicy 
flavor substituted, something like a com­
bination of cinnamon and vanilla. 
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RECENTLY PATENTED INVENTIONS. 

Kaihvay Appliancc". 

SLEEPING CAR. - William Sneckner, 
Winthrop Hutel, 125tb. Street and Seventh Avenue, 
New York City. The upper berth, according to this 
invention, has a vertical movement, and the lower 
berth i s  independent of the upper one, there being 
locking devices to unite the two berth., and an elevat­
ing mechani . m  connected with one of  the berths. The 
n pper hertb is  vi rtually Bllfolpended from the car roof, 
and may be readily raised and concealed c l ose to the 
roof w hen not i n  use, or lowered to any desired point, 
the lower berth being l ocked thereto, and both berths 
elevated and held near the roof, giving a maximum of 
head room over the seats, which need not be employed 
as receptacles for cl othing. The seats are also foldable, 
to present a table surface for the lower berth, or the 
latter may be held in such position that the seats may 
be used in dressing' and undressing, the sections being 
separated also by partitions w i th sl iding panels. 

CAR COUPLING-William P. Clark, El­
berton, Ga. A hOrIzontal ly  s\vingmg hook is pIvoted 
in and projects from the drawhead, in the side of which 
a spring-pressed dog swings horizontally in the side of 
the drawhead opposite the hook, to engage the hook of 
an opposing cou pl ing. while a lever mechaniRID moves 
the dog against the spring. The device automatical ly 
couples with an opposing coupliug, find i t  may be ope­
rated [fom the sides of the car or from a p latform, 
while i ts construction is Huch that, i f  the coupling hook 
of one coupling breaks, the other coupling hook will 
hold the cars together. 

CAR BRAKE. -James W. Fisher, Pa­
louse. Wai'l.hington . The brake shoes o f  this device are 
adapted to engage the rails instead of the car Wheels,  
a shaft carryi n g  arms pivotal l y  connected With the 
brake shoes, while a chain is  connected with the free 
end of ae arm projecting from the shaft, the chain be­
ing connected with an arm on a second shaft, which 
may be turned by hand or power. T!le device is of 
strong and simple construction, and designed to facil i ­
tate t h e  quick stoppage o f  trains on which i t  is  u sed. 

RAIL JOINT.-Richard Roxby, Dart­
m o n th,  Canada. Overlappi ng �heath8 are by th i s  in­
ven tion adapted to be secured to the meeting ends of 
the rai ls,  the sheaths being di sconnected at their over­
lapping ends from each other to form a sliding j oint, 
and shaped to fit the lower portions of the rails, one of 
the sheaths having thinned ends and the opposite 
sheath having an enlarged portion to fit over the adj a­
cent sheath. The meeting ends of the rail s  are thus 
held together, so that they cannot move lat erally or 
vertically, although having the proper play to allow for 
expansion and contracti on, and the device may be used 
whether or not the joint comes above a supporting tie. 

[Uechanica l .  

CLUTCH. -J ohn S. IAdams, New Orleans, 
Lfl. A ccord ing to this improvement, a lever mechaTl­
i,m is  connected with two sliding blocks and a sliding 
sleeve for alternately operating the blocks by a con­
t i nuous movement of the sleeve, a brakE" sleeve held on 
one of the blocks engaging the pulley to be dri ven. The 
d evice is so arranged as to perm i t  of gradual ly apply­
ing the friction lock, and when the speed of the driVing 
and driven parts is n early equ a l ,  the friction lock is 
broken and the positive lock is  actuated to connect the 
two parts. thns forming a direct or positive coupling. 

STAPLE DRIVING MACHINE. -Gilbert 
IIay, Mad ison, Neb. This Is  a simple and rapid-work· 
ing machine for forcing metall ic staples through a 
�eam. the inventlOn more especial l y  improving the 
r.eding mechanism, 80 that the staples may he fed one 
hy one and held in a suitable posi tion for d l iv ing, the 
mach ine being also especially intended for setting 
staples in leather goods, for the purpose of securing 
8cams, i nstead of using rivet fasten ings. 

NUT LocK. -Waters B. Parrot, Eliza­
beth, N. J. The· washer used with this improvement has  
one face formed as a 8er ies  of incl ined planelili, a locking 
box or .hell  screwed on the bolt h av.ing a lug engaging 
the planes of the washer, whi le  an elast.ic washer, 
carried by the bolt, engages the inner !'urfa('e of the 
shell. and a jam nut screwed on the bolt enters the 
Ethel! and engages the washer. The device i s  of simple, 
durahle, and inexpen s i ve construction. 

GLASS POLISHING MACHINE. -Ferdi­
nand K. Muximil ian. �ew York City.  ThiR  is a ma­
chine designed especial ly for polish Ing the beveled 
edges of  pl ate glasR, the i mprovement increasing the 
capacity of the machine and reducing [he cost of labor. 
It  h as two bed @; .. with a passageway between, longi tu­
d inal guide rods at each side of each bed, conn ected 
with a. transverse rod at one end, standard!!o1o on the guide 
rods snpporting a rubber frame consisting of Crol!1-s bars 
and adj ustable l ongitud i nal ru bber-carryi n g  bar"" i n  
combination with means for reciprocating the frame on 
the beds. 

V E N R E R I N G  MACHINE. - Charles 
Spre\\ ltz, New York City.  A simple and d urab l e  ma­
chine is  prOVIded by t h i s  invention, wh ereby veneers 
may be effectively and expedi tionsly flattened, heated, 
and set. in large q llaDtitie!?l. A series of tables, some of 
them adjustable, i s  locat ed one above the ot.her, each 
table having an ifaet and outlet open ing, Rnd a body 
folection with a m argi n al rib upon one face, and also a 
series of spurs, while a cover plate conceals the spurs 
Ilnd is attached to the ribs, weight.s and links being 
connect.ed with the movable tables, whereby t.hey move 
together, whIle pressure devicefO e xert tension npon the 
tables. 

Agri('ultural. 

CORN HARVESTING MACHINR. -James 
Clement., John Clements, and Fred. II. Rol l i n ., Lake 
City, Iowa. This is  a machine to be drawn lengthwise 
over a row of corn, picking the ears from the stalks, 
huskin!!: the corn, and delivering the husked ear. into 

J t itutifit jtutritlU. 
an adjacent wagon or other receptacle. The machine 
comprises a portable frame, in which is a central pas­
sageway, with compressor shoes on i ts opposite sides, 
a fl mged vertical beater being on one side of the pas­
sageway, and a guard board opposite t he beater, while 
an elevator adjacent to the guard board delivers into a 
h usker, and another elevator recei ves the h u sked corTI. 
The machine is  designed t o  operate rapidly, and do the 
work as n icely as it could he done by hand. 

HAY RACK. -William T. Wallace, Be­
loit, Kansas. This invention is ueFiglled to s impl i fy 
the construction of racks, and provides one capable of 
being built in a durable and economic monTIer. This 
improved rack is made i n  ODe or more adjustable ser.­
tions, to readily increase or diminish its area, the sec­
tIOns being quickly and conveuien J.ly u n i t ed, and the 
arrangement being such that any of tne sertions may he 
made to fold down ward to expo.e m ore or less of t h e  
contents of t h e  rack. 

HARVESTER BRAKE.-Daniel E. Ment­
zel, Spangle, ,\\rashington.. The H steer \'\-' heeJ s l 1  of 
harvesters or henders are, by this invention, provided 
with a device by which the operator may quickly and 
conveniently app l y  the brake in such a way as to re_ 
tard the speed of the implement or ful ly  stop it, the 
brake being held without the aid of the operator, 1Il 
more or lesR c l ose engagement with the wheel . The 
handle of the brake lever is  immediately back of t h e  
operat.or, who d raws t h e  handle toward him in apply­
ing the brake, carrying the lever outward in removing 
the brake. 

POISON DISTRIBUTER. -Harry J. Hill, 
Perry's Mills,  N. Y. This is  a machine to be m oved 
forward between rows of plants, in w heelbarrow �tyle, 
a powder-distributing cylinder projectmg from each 
side, so that two rows of plants w i l l  be sprinkled at t h e  
same time. T h e  distri buting cy l i n d ers a r e  revolved b y  
means o f  connections w i t h.  t h e  front wheel, a s  t h e  de­
vice is moved along, the height of the cylinders being 
adj u stable as desired, and being protected by hoods 
from wind and rain. 

M18cellaneou". 

E v  A P  O R A T I N G  PAN. -Harrison F. 
Thurston, Centre Bartlett, N. H. A rece ptacle hnving 
d epending hollow flanges rests on a flat ash box, a 
series of curved hol low flanges extendmg central l y  
frum the receptacle t o  the box, and terminating adja­
cent to the outlet, to form flues, the re being a tank on 
the rear end of the ash box, connected by a siphon 
pipe with the receptacle, while a S11 pplemental pan 
within has flanges resting o n  the edges of the evaporat.­
ing receptacle. Thi6 evaporator has very large heatmg 
surface, Rod is designed t.o rapidly reduce snp to A i ru p  
a n d  boil the s i ru p  t o  sn.gar. 

DAM. -Otte Van Oostrum, Portland, 
Oregon .  This dam, to be made either of  cast or �heet 
metal, or partl y  of wood and partly of metal, is de­
signed to stop the flow of water i n  small ditchel", �uch 
as are used for purposes of irrigat ion. It  has 8ide 
wings with vertical 

'
grooves. in which sl ides a g'ste with 

an opening, and an auxillagy gate sliding therein.  Thtl 
dam is put into position by forci n g  the side plat.es down 
into the dirt at opposi t.e sides o f  the dit.ch, and then 
introducing the cemral plat.e with i ts d oor. 

WELL BORING AND PROSPECTING. ­
George A. M il ler, Col fax, Washington. This inven t i on 
provides an improved met.hod of drilhng ann excavat­
Ing for making H. well or pro@pe�ting for minerals. A 

heavy drill  is operated in a reciprocatory manner by 
nl('chanical means, falling by gravity ; after a Keat for 
the explosive has been formed within the eart h, the ex­
plosive i s  dropped to position and fired by allowing the 
drill shaft and cap to drop on it, thus thoroughly break­
ing up the rock through which the well is being bored . 

COFFEE POT. - William H. Wrigley, 
New Orleans, La. Depending from the cover open Ing of 
this coffee pot is  a perforated cylindrical coffee holder, 
in whiCh the coffee is  placed, and w ithin t.he coffee 
holder is  placed a smal ler perforated cylinder depend­
ing from the cover, through whiCh hot water IS fmpplied 
to percol ate through the coffee to the main portion of 
the pot below. 

GLOVE F ASTENING.-August V. De-

ble device, with its npper and lower extremities of 
greater thickness than Its side walls, and with a specially 
constructed support for the device when i n  place. 

TYPE-WRITING MACHINE. -William J. 
Borden, Hico, and Jahu W. Johnson, Houston, Texas. 
This is a machine e'pecially designed for writing upon 
blank books,faeilitating the making of official records in 
improved style, while it is also capable of use for the 
ordinary work of type. writers. Spring-pre.sed type 
are carried by the type wheel, which is supported by an 
oscillating frame connected With an act.uating mechan­
ism, a shIfting and driving mechanism being also COll­
n ected with the wheel, while a tri p mechanism in the 
path of its rotation acts successively u pon the type. 
Tile frame is journaled i n  a vertically movable car­
riage. upon which a sleeve slides l ater1J.lly, arms pro­
jecting from the sleeve engaging the type w heel at 
opposite .ides. Owing to  the manner in which the l ine 
spacing and letter spacing is effected, type of different 
SIZ .. S may be employed. 

LAND AND WATER VELOCIPEDE. ­
Theod ore G. P. Yogt, Passaic, N. J. This is a I i �ht, 
strong vehicle, adapted for manual propulSIOn on land 
or water, without change of adjustment or part£'!, and 
carry ing several peroons. It has two l ong, end-tape, ed, 
air-tight hulls, spaced apart by a yoke bar at each end, 
and with a water wheel between them, near the cen­
ter, whlle upon a transverse axle are two hollow main 
tncycle Wheel., with air chambers and radial padd les 
and a peripheral elastic tire. There is a forward hol­
low air-tight steering wheel, swiveling and rotating 
he tween the hul ls ;  two .addles on the wheel case, with 
tread le  gears below for each saddle, sprocket gearing 
and chains connect.ing with the axle of the main wheels,  
with other Govel features, the principal parts bemg 
m ade to contnin a i r. E20 that i n  water the vehicle be­
comes a float ing raft. with means for propulsion and 
steering. 

TRICYCLE. - Archie McDougall, Salt 
Lake City, Utah Ter. The drl yer may use h i s  hands 
and his feet iu propel l ing this vehicle, w h i c h  is thus d e­
signed to be driven with great speed. It has parallel 
driving wheels connected by the dri\' ing axle-, a steer­
ing wheel in ad vance being connected by a reach with 
a frame on the driving axle, while a sprocket wheel 
pivoted on the axle frame is connected by a ehain WIth 
a sprocket wheel on the axle, and an o.c i l l ating and re­
voluble lever pivoted on the reach is  connected by a rod 
and crank with the drivine: 8procket. wheel, t here being 
also a sprocket wheel and chain con nection bet ween 
the o�ci l lat lDg lever and the Elteering fork. 

B L A N  K B o o  K.-J ames W. Burris, 
Uvalde, Texa.. Accord ing to this improvement, blank 
sheet. are secured to a binding forming the back of 
the book, so that the attachment and detachment of 
lhe sheets may be conven iently effected, the book being 
thus particularly adapted for lhe nse of typewriters and 
other copyists. The backing piece or binder for the 
shp.ets is flat, and has a. series of parallel rows of per­
forations throngh which cord loops are drawn, the sev­
eral perforations of lldjacent rows being out of align­
ment. In securing a pack of sheets to the backing, 
the several loops are drawn through perforations in  the 
s heets and al�o interlocked on their i nner �jde. 

LAWN SPRINKLER.-Charles H. Baker, 
Bay City, Mich. A rotary deflecting cone, prOVIded 
with n series of distributing WiDg�, is arranged: above 
the discharge end of the nozzle o f  the sprinkl er, the 
lower part of the nozzle having a screw·threaded inlet 
for connection with a hO!!1e, whIle below this is a down­
wardly projecting leg adapted to stiC-1< into the ground 
to hold the whole device in upri!!:ht position. By the 
novel means of attachment of the ti lting frame hav­
ing the rotating cone within it, the issuing' water may be 
sprayed throngh the area of an entire circle, or through 
only three-fonrth8� a half, or a quartlJr of a circ1�. as 
de.ired. 

OVEN THERMOMETER. -Harvey Mur­
dock, Brooklyn, N. Y. A simple thermostat is pro­
vided by this invention to operate by its own expan­
sion d irectly upon an indicator, without the use of 
levers of any kind. An expansible and revoluble rod is  
suspended by one end i n  a hanger within the oven, the 
ron and the hanger having a screw-thread connection, 
and the outer end of the rod having an external indi­
cating hand passing over a dia1  on the out8ide of  the 
oven door. As the rod expandB with the rising tern. 
perature, the 8crew-Lhread of the hanger, acting on 
that of the rod, gives the latter a rotary motion, which 
is  indicated by the hand on the dial, the latter being 
properl y  marked to indicate the corresponding temper­
ature. 

WASHING MACHINE. - Frederick M. 

mange and Jules M.  R. Hervieu.  Paris ,  France. T h I S  
hoi a s imple, neat, a n d  ornamental device f o r  affording a 
hooked connection between the vent edges of the glove, 
providing a convenient. hook and loop fastening, of 
whiCh the hook piece may be concealed when the glove 
is not in use. Each of the fasteners is  composed of a 
hook section and a loop section that may be qnickly in­
terlocked when the glove is closed on the wrist of the \Vebster. Somervil le, 'Mass. ThiB device is de�igl1ed to 
wearer, any desired nnmber of the fasteners being be conveniently applied to either a set or a portable 

readily attached to the g love. washtub, and operates to keep the clothes well cov-
ered w i th suds while rapidly washing them. In a 

POCKET ATTACHMENT. -Sally Salinger, frame designed to set well down in the tub are jour­
New York City. This  is a safet.y attachment for use in naled three spring-preBsed.lcorrugated rol l ers, two:below 
the ordinary garment pockets, and is readily appl ied to and one immediately above a crank arm extending 
or removed from the pocket. It is  composed of h inged . from the latter, by revolving which the clothing is 
jaws, one of which has slots with perforated lugs on drawn between the roller •. By oscillat.ing the crank the 
opposite sides of each Blot, pins sl iding in each pair of rollers are worked backward and forward to give the 
l ugs to attach the frame to a garment pocket. In fllst- clothing the necessary amonnt of rubbing and squeez· 
ening a bag to a garment pocket the pins are m ade to ing. 
pass through a portion of the bag. 

BASE BALL GAME. -Morris Ullman, 
Was h ington, D. C.  This. is a game for nBe at summer 
re�ort!'l, excnrsion grouDd�, etc., affording amusemen t 
and serving to test the accnracy and strengt.h of I he 
throwing arm of the player. A pivoted pendul n m  at 
the rear of a rigid target frame i s  moved by the im­
pact of the ball throngh d ifferen t d istances or  arcs. 
making an electrical connecti on which moves an indi­
cator accord ing to the force and accuracy of t.he blow, 
the several figures reprf'sf'n t.ing the different playerR ill 
the field, being electrically connected, if de.ired, w i th 
the main electrical circuit ,  an I arranged to be moved 
ahout by the closing of the circuit. 

PESSARY.-Horace H. Taylor, Fresno, 
Cal. This is an elastic. hollow, longitudinally e",tenal. 

. BALL BEARING.-Friedrich A. Grune-
herg, New York C i ty. Thi� i mprovement is eFpecial l y  
applicllble to t h e  fifth wheels of vehicles, providing 
therefor ball or roller bearings in a Ellmple and economic 
manner, the at.tachment being read ily made to any fifth 
wheel. A 'pocket plate is located between t.he npper 
and lower fifth wheel sections, and held to operate 
jointl y . with them hy the king "olt, the pocket plate 
holding the halls in position whi le  leaving them free to 
t.nrn in their pockets. 

MUSICAL INSTRUMENT. -William Car­
t er, A l hion,  N. Y. A U n ssalette " i� the n ame given 
thito1 instrument., which haA a nose cap, or hood, form­
ing a receiver for air blown from the nostril!", a duct 
directmg the air downward from the receiver, and a 

tubular month.piece connected with the duct below. 
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and provided with a sounding strip. for the air  ex­
pelled from the hood·shaped receiver and through the 
month-piece. By the player working or changing the 
position of his tongne it is designed to vary t he sound 
and obtain any desired tone. 

PANTALOONS HANGER. -Charles T. N. 
Engels, Middlesborongh, Ky. 'rhis device con8iflts of 
parallel connected rocki n g  I'trands or w i rep, each hay. 
ing an outward project ing arm, or jaw, mo,·able to­
ward and from each other, accordmg to the d i rection 
in which the wires are rOCked, the l R t ter bei n g  bowed 
or bent outward to form means for rocking t hem. The 
improvemen t forms a ready flttachment to opposite 
sides of a wui�t band. to be Im�pended from a convenient 
snpport, wherehy hoth l egB and both si des of the body 
w i ll receive equal tension. 

TOWEL BRACKET. -Wm . A. Neidhardt, 
N ew York City. Sn pplem(' n t a l  eud hrackets are 'e­
cured to the w a l l  plate, one of the bracketEt having 811 
outer shell and a rerr:ovable inner port,ion,  and one of 
them having its shell slotted at the top, and a lock to 
hold the two parts of the s lotted bracket t oge ther. 
The device holds the towel upon a roller in com·e· 
nient position for use. bnt flO that it m ay be locked 
i n  fllace and cannot. be removed withou t unlocking it. 

ANIMAL TRAP. - Joseph Klar and 
Frank H. II u l l ,  Anna, Ill. This is a trap for catching 
rats and m iee, i n  which, as t.he animal enters and takes 
the bait, a pivoted chute or runway is  carried down to 
cl ose the inlet opening. When the animal seeks to e"­
cape, in t raveling over t h i s  runway it t":ets the trap for 
another vict im.  There is  in conjunction with the trup 
a cel l ,  into which the animal is  likely to enter to es­
cape from the trap, but from which it is imposbi hle for 
the animal to return to the trap. 

NOTE.-Copies of any of the above patents \\ i l l  be 
fnrnished by Munn & Co . .  for 2.5 cents each . Please 
senn name of t.he patentee, title of invention, and date 
of thi, paper. 

SCIENTIFIC AMER ICAN 
B U I L D I N G  E D I T I O N . 

J U L Y  N UMBEK. -(No . 8 1 .) 

TABLE OF CONTENTS. 
1. Hnnd�ome plate i n  co:ors of a resldence recently 

erected at Yonker!'!, N. Y. Perspect h'e viewE2� 
fl oor planl'l, etc. Mes!'IrEi. Rossiter & ,\\Trig:ht. 
architect.s, New ¥ ork. An excellent de.ign. 

2. Plate in colors of a residence erected at Mari n a  
Heights, Black Rock, Conn. Per'pect.ive elHa­
tions and floo,' plans.  Cost $7,000 complete. 
Henry Lambert., architect, Bridgeport. Conn . 

3. Perspective view and floor plans of a brick house at 
Chamher.bn rg Pa., recently designed and h u i l t  
a t a cost o f  $2,rJOO. 

4. A cottage near Orange, N. J., from plans prepared 
by M n n n  & Co., architects, New York. Cost 
$7,000 complete. Perspect.ive view and floor 
plans. 

5. A residence at Portland, Me., erected a t  a co.t of 
$5,575 complete. Floor plans and perspective 
elevation. 

6. A res idence at Bensonhurst, Long Island. Cost 
$9,800 complete. Messrs. Parfitt Bros., archi­
tect!!1. Brookl yn,  N. Y. Two perspective eleva· 
tions and floor plans. 

7. Perspective elevations and interior views of the 
American Yacht Club IIouse, a t  Milton Point near 
Rye, N. Y. A handsome buildit.g of the Queen 
Anne style. Messrs. E. A. :Sargent & Co. , archi­
tects, New York. 

8. A d well ing at Upper Montclair, N. J., erected at a 
cost of $7,000 complete. Me.srs. Munn & Co. ,  
architects, New York. Perspective and floor 
plans. 

9. A cottage at Babylon, Long Island ,  N. Y.,  erected 
at a cost of $3,700 complete. Plans and perspec­
tive elevation. 

10. Sketch of an Australian bush home. Cost from 
$ 1 ,200 to $1,500. A simple and economical desig n 
for a summer house. 

n. Miscellaneous contents : Electrical cotton gin.­
Alllm i n llm.-The eftlorescence on brickwork.­
Leaf phot.ography.-Car roofing.-Superior .teel 
furnaces. i l luFotrnted.-How to stain w o o d  yellow 
and gray.- Ink for writing on glass or porcelain. 
-An improved wood-working machine, i l lus­
trated.-An improved revolving chimney toP. 
i l l mtrated.-Elevators i n  the amphitheater of 
Rome.-An improved hot water heater, ilIus­
trated.-Natural wood gril le and screen work, 
illustrated.-Galvanized eaves troughs and con­
ductors, ill ustrated.-Sliding b l i nn patents • 

The ScientifiC American Architects and Buildetll 
Edition is issned monthly. $2.50 a year. Single copie .. 
25 cents. Forty large quarto pages, eqnal to abont 
two hundred ordinary book pages ; forming, prlicti· 
cnlly,  a large and splend id MAGAZINE OF ARCHITEC­

TURE. richly adorned with e tegant plates in colors and 
with fine engraving�. ill n strating the most interel'lting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness. and Convenience 
o! this work have won for it the LARGEST CIRCULATION 

of any Architectural publication in the world. Sold by 
an newedealers. 

MUNN & CO., PURLISHERS, 

361 Broadway, New York. 
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771t cltaroe Jor InsertUrn un<l<r t n  .. Malt is One DoUar a line 

tfYl' each insertion ; about eight WOTds to a line. .Adt1tTw 
tisements must be received at publication office as earlv as 

ThUTSdaV morning to appear in the JoUowing week's issue 

For Sale-One 48' , boring latbe. �'irst clas.·order. One 
Gould gear cutter. In j;tood order. W. P. Davis, Rocbe.­ter, N. Y. 

Sblnl<lIng gaUj(e patent for .a.le. See page '28. 
.. U. S." metal polish . indianapolis. Samples free. 
Pre •• e. & Die.. �'erracute Macb. Co . •  Bridgeton. N. J .  
6 Spindle Turret Drill Pre • •  e •. A.D. QUint, Hartford,Ct. 
Portable and Stationary Cylinder BorIng macbine •• 

Pedrick & Ayer. Pblladelpbla. Pa. 
Tbe Improved Hydraulic Jacks. Puncbe •• and l'ube 

Expander •. R. Dudgeon. 24, Columbia St .• New York. 
Screw machine •. milling machines. and drill pre •• es. 

Tbe Garvin Mach. Co .. Lail<bt and Canal Sts., New York. 
Centrifugal Pump.. Capacity. 100 to .10.000 gal •. per minute. All sizes in stOCk. Irvin Van Wle, Syracuse. N.Y. 
Crandall's patent packing for steam. water, and am­

monia. See adv. next week. Cranda.ll Packing Co., 
Palmyra, N. Y. 

For pile driving engines. J. S. Mundy, Newark. N. J. , 
Split Pulleys at Low prices, and of same strength and 

appearance as Wbole Pulleys. Yocom & Son'. Shafting 
Works, Drinker St., Philadelphia. Pa. 
Guild & Garrison, Brooklyn, N. Y., manufacture steam 

pumps, vacuum pumps, vacuum apparatus. air pumps, 
acid blowers, filter press pumps, etc. 

Perforated Metal. of all kind. and for all purposes, genera.l or special. Address, stating requirements, The 
HarrIngton & King Perforating Co . •  Cbicago. 

The best book for electricians and beginners in elec­
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail. ,, ; Munn & Co .• publisbers. 361 Broadway. N. Y. 
Canning machinery outfits complete, oil burners for 

soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Wbat do you want to buy ? We will send without co.t 
to you, catalogues. price lists, and information concern­
Inl< anytblng you wish. Pareto Willey & Co .• 285 Broad­
way. New York. 

Competent persons who desire agencies for a new 
popular book. of ready .ale. wltb bandsome profit. may apply to Munn & Co.. ScientifiC American office. 361 
Broadway, New York. 

G. D. Hiscox. 361 Broadway. N. Y . •  consulting enl<lneer. 
HydrauliCS, pneumatics. steam appliances. beating and 
ventilation, artesian and driven wells, tramways and 
conveying machinery, mill and factory plants. 

For Sale at a Bargain-ExclusIve rigbt for State of 
VirgInia on a patent lifting Jack ; al.o 500 Jack. ready made. Must sell. For particulars address H. Crites, 
Gaston. W. Va. 

llINTS TO CORRESPONDENTS. 
N a tne. and A ddre ... mil", accompany all letter •• or no attent.ion wi l l  be paid thereto. Tbi. i. for our information and not. for publ ication. 
Ileference. to former articles or Iln.wers should give date of puper aud p,,�e or number of question. 
I nq u l rle. not an.wered in rea.onable time .bould 

be repeated ; correspondents will bear in mind that some answers require not a little research. and, though wc endeavor to reply to all either by letter 
or ill t.hi!!1 depurtment. ellch must take his tnrn. 

SI.ech . l  W rUten Iliformation on matter. of pt.·raoUlII rather than cenerai interest cannot bE: expected without remuDerution. 
Scl e ll U tl c  A m erican S U P I,leme nt. referred 

to may he had at tbe office. Price 10 cent.s eacb. 
n ..  o k  .. referred to promptly suppl ied on receipt of prIce. 
IU l ll e rll'" _eIlt for examination sbould be distinctly 

marked or labeled . 
(4439) R. E. H. asks : Can you through 

the Note. and Queries column of your paper tell me 
of any equitable rules for time allowance based on 
load water l ine for steam yacbt race. 1 A. The Ameri­
can Yacbt Club uses tbe following rule for tbe larger 
cla.s of .team yachts. The time allowance is the dif· 
ference between tbe time actually made over the cour.e 
and tbe computed time by the formula of: Speed in 
knot. per bour= 

2 ' 7 x  3 VI·-e-ng-t�b�in-f�ee-t-o-n-t7"h-e -w-at-,,-r �lin-�. 
If tbe computed time i. I""s than the actual time. tbe 
lea.t difference i. the winner. If it i. greater than tbe 
actual time, tbc greatest difference is tbe winner. For 
tbe smali steam launches. tbe speed in knots per bour 
div ided by tbe cube root of the lenl:tb 10 feet on 
the wllter line (s v;e�;t�) equals the merit of tbe 
race. 

(4440) A. P. H. writes : Can you tell me 
what volume 100 cubic feet of car bon dioxide (CO.) al 
atmo.pberlc pressure and 6')0 Fab. temperature w ill 
occupy when compre.sed to a liquid r In other words. 
how do tbe volnmes of gaseous CO. pompare witb tbe 
i iquid CO. 1 A. The .pecific gravity of liqllid carbondi· 
oxide i. at _10° C. 0'9951;  at O° C. 0'9470; at 20° C. 0·8266. 
'l'be l atter temperature correspond8 to 68° }'ah., at 
wbich the amount named 1I'0uld occnpy the volume of 
98,755 grulUs of water or about 390 inches ; _t 60° Fab. 
tbe.volume would be approximately that of 95.609 grains 
of water or about 379 ell bic inches.. 

(4441) K. N. asks : How many cubic 
feet or bundredweightt3 of ice is needed to cool a spRce 
of 1.000 cubic feet of an ice box (lined throughout with 
4 incbes sawdust) to about 4.0° Fah. ? A. The melting of 
100 pound. of ice sbould be eDougb to cool the ice box 
to 4.)0 from our summer lemperatnre. if it is perfectly 
ti�ht; but as ice boxes are g:enerally made and used, 
a constant .torage of from 300 to 400 pounds of ice is 
not too·much. 

(4442) F. B. W. asks : 1. W.hat causes 
the so-called heat l ightning ? A. So·called heat l ight­
ning i. simply tbe ordinary di.charge of llgbtning at a 
�reat distance. W,hat i� F-een is merely the reflection 
of t.he ligbt from the ligbtniDI; and thc storm on acCOUllt 
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of it. great d i.tance. 2. Why i. it not accompanied by 
thunder ? 3. I. i t cor.sidered dangerou. ? If not, why ! 
A. No. for the rea.oll ju.t given. 

(4443) H. M. R. asks for the compo­
nents used for the production of the lead tree in a bot­
tle. I may mention that there are men in London that 
peddle the powder in the .treet. at 1 penny per packet 
with the wire. A. The powder is lead "cetate or .ugar 
of lead ; the w ire i. zinc. 

(4444) F. W., Chicago, writes : Will you 
IJletll�e suggest some way to me through the SCIENTiFIC 
AMERICAN of removing or lessening the dampness in 
my basement. ? It rust. my tools, spoils everything I 
put down there, and the unpleasant odor makes it very 
annoying. A. The only approved way of removing the 
nuisance of damp cellars in Cbicago .oil i. to make a 
coucret·e floor wilh Portland cement. using gravel or 
saud with the cement at lea.t 2 inches thIck. and plaster 
the walls 2 to 3 feet high all around with Portland ce­
ment. l'ben cover floor and sides with a thin coat of 
aspbalt put on hot. Then lay a floor so as to have a 
clear space underneath and arranged to connect witb 
outer air tbrough ventilators. Side. of ba.ement to be 
furred off. lathed and plastered. Yon have parties i u  
Chicago that do  t l i i. work. 

(4445) N. E. C. asks : What language 
coutains the large8t n umber of words? A. 1'he Vlliuce:e 
anguage is supposed to have lhe largest number of 
words. The English language contains about l2O.uro 
words. including tecbnical words ; the German lan­
guage about 80,000 words. 

NEW BOOKS AND PUBLICATIONS. 

SEA SIDE AND WAY SIDE. By Julia 
McNair Wright. Boston : D. C. 
Heath & Co. 1892. Pp. viii, 361. 
Price 70 cents. No index. 

This charmIDg lJOok is the fourth of the series of na­
ture readers, of wbicb we have already reViewed .everal 
in tbis paper. It begin. with tbe formutlon of the 
eartb, goes throul:h the different geological erlll!, aod 
then treats of modern natural hi.tory. The whole i. 
comprised in 50 reading les.on., i. excellently printeu 
and witb credi table illustrations as requi red. We be· 
l ieve a good work is done in providing for the young 
this cla •• of reader, in order to direct tbcir tbought. to 
the marvelb of nature. 
SAFE BUILDING. By Louis De Cop pet 

Berg, F. A. I. A. Vol. II. Boston : 
Ticknor & Company. 1892. Pp. XV, 
279, with additional tables. Price $5. 

Tbe first volume of tbis book ha. received aireudy 
tSuch encomiums and sucb wide circulation among the 
profe.sion tbat tbe present work will meet of cour.e 
with tbe same circulation, a. it is e •• ential to complete 
tbe book. It starts witb cbapter 8. and is devoted to 
iron structure, and in it tbe manu fucture of iron find 
i t. quality receive very ful l consideration. Iron IS de· 
parted from under a section devoted to truHses, where 
something is said of wooden trusses also, but the 
metal is pre-eminently the subject of this second vol­
lime. A very exbau.ti ve general index, filling nearly 
20 pages, is a most commendable feature. 
JOHNSON'S TABLES. By J. B. Johnson. 

New York : John Wiley & Son. 1892. 
Pp. vii, 9 9. Price $1. 25. 

Stadia and eartbwork tabl ... , fOllr-place logarithms, 
l02arithmic traveree table, natural functions, map prow 
jectioDs, etc., reprinted from Professor Johnson's work 
on tbe theory and prlictice of survey Ine, are the matter 
of the present volume, preceded by chapter 13 of the 
ori-ginal work, upon the measurement of volumes. It 
i. believed that tbe great use mllde by engineer. of 
tbese tables and formula. justifies their separate repro· 
duction. and we bave no doubt the work wilt be found justified by the ucceptance it will receive from the pro­fession. 

INDEX OF INVENTIONS 
P O I'  whlcb Lettera Paten' o f  tbe 

U nited State. were Granted 

June 21, 1892. 
"' N D  EACH BEARING THAT DA'J'E. 
[See note at end of li.t about cople. of tbe.e vatent •. J 

!��n����i��:��·s\1frIfi�rd:::::::::::::::::: : : : :  m:m .A dvertl.ing sIgn. A. Martyn . . . . . . . . . . . . . . . . . . . . . . . .  '77,'29 
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:!�um:' puriiyiilg; J'.' Bed': 477,381 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.490 
A
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�:�
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i
& '"�[:�.��: .����� 417,m 

Annunc?ator drop. electric. J. C. Warner . . . . . . . . . . .  '77.616 
Atomizer bulb guard. M. \\ irtb . . . . . . . . . . . . . . . . . . . .. 477,M5 
Atomizer for liquid fuel. S. Cox. Jr . . . . . . . . . . . . . . . . .  477.624 
!��I��tt��:"':J'��t �b";Irnee::::. ':::::. ': .. :::::::: : : : :  m:� 
Axle lubricator. C. W. Brewer . . . . . . . . . . . . . . . . . . . . . .  477.620 
]}�

e
b
l
����

a
j�tl.

J
T�':�"a':i::::::::::::::::::::: : : m:� Bag lock. ii. McKinnon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,831 

Ballot box, Grime. & Lame . . . . . . . . . . . . . . . . . . . . . . . .. . 477.533 
�:r��' �·eN�)������ batii: . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.4

51 
�:����M�18��'F�ptIT�����·::::::::::::::.:: : : :  m:� Bed.tead. cot. J. Ma.sie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.41lO Bed.tead. sofa. tt Jaekel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.421 Bicycle. J. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  477.m Bicycle. A. Van Bibber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.583 Bicycle clock attacbment. A. S. Keyser . . . . . . . . . . . .  477.423 Bicycle saddle. R. S. True (r) . . . . . .  . . . . .  . .  . .  . .  . . . . . . .  11.24,9 
������. ��';,"l£�r''?';t�: Jrus1f�:m'boiler: " " " " ' " 477.582 
Boiler or other furnace, steam, T. G. Lishman . . . .  4.17,376 Bottle stopper. L. A. Eberbardt . . . . . . . . . . . . . . . . . . . .  '77.202 
�gi�I

i
��:,n��W�t

eb��le 
S�u��e 'i,"<"�� . . . . . . . . . . . . . . . . . 477,617 

Box. F. H. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,572 
Box for bat., bonnet. etc., W. H. Blckelbaupt . . . .  '7'7.494 Brick kiln. J. Henney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,364 BrIck kiln. M. J. Hynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.418 
����1:.'Jf."C'.lilril�a�: ��':':�: : : : : � : : : : : . : : : : : : :  : : : : m:1m 
��r���f�I<':

t
.!a"fefr

a
����3'. t. Vii:r��.

t .... ::::::::: : : : . f�:t1i 
R�tt�� ��lt1��n:'�t����i.Dw�o��!��� ·. : : : : : : : : : :  !�:�� 
Cable junction box. J. D. McLeod . . . . . . . . . . . . . . . . .  477.218 
Cake cutter, · L. W. Snell . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . 477.278 Camera .butter. A. Barker. . . . . . . . . . . . . .  . .  . . . . . . . .  477.588 
Can. See on can. Can crimping macblne. J. A. Peck . . . . . . . . . . . . . . . . . .  477.575 Can for liqUid •• A. Rollinj;t . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.45.'; Can'beadin� machine, M. A. Wbeaton . . . . . . . . . . . . .  477.684: 
Cane and tIag, eomblned. Eo Gash . . . . • • • . . . . • . • . . . • •  477,3511 

I 
Car coupling, C. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  4'17,SH9 Indicator. See H�at !ndicator. Time indicator. 
g:� �g�gn�:: P.·lI�:e��g��: : : : : : : · : : : : : : : : � � � : : : : : : : : !H:��� Inh!h��t���'d��i�f��t��oJevice, L. Wal1eiser . . . .  477,342 Car coupling, H. E. Kies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,258 Inkinj{ roller, C. M. Bowman. . . . . . . . . .  . . . . . . . . . . . .  477.497 
Car coupling. H. Le� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.561 Jail. electriC. Hale & Sparks . . . . . . . . . . . . . . . . . . . . . . . . .  '77.301 
g:� ���gn��: ii. �·Ru���H: : : : : : : : : : : . : : : : : : : : : : : : : : : m:ffl 1����al

S
�:��� i��\;. . li�!ri:f;��.i��nt: . . . . . . . . . . . .  477.272 Car coupling. Spreng & Smitb . . .  , . . . . . . . . . . . . . . . . . . .  477.� Journal b0'il E. Jones e/, " I .  . . . . . . . . . . . . . . . . . . . . . . . . . . '77.329 

8:� ��:J.����t���tr���sUIWv�n��I.���:::::::::.:: : : :  ��:� ���iit ��:ter�18����indale . . . . . . . . . . . . . . . . . . . . • . . . . .  477,377 
Car beatinl< apparatu •• J. H. Sewall . . . . . . . . . . . . . . . .  477.464 Lacing book, W. C. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,24,2 
8:�' P�g��flf�:�;Ch�ni�;:.eM.YE·.·:Miil';':: : : : : : : : : : : :  m:� Lad�"e":io����.�.��I� . ��.

t
.�� . .  

f
�� . . �xt.�����.� •. .  �: . . �'. 477.3ffi 

g:� :���l: W.�.!t{;'���.� · ·:::::::::::::::::::::.:: : : :  ���:� t::::g: I. W�;:�il ·:::::::::::::::::::::::::::::::.: : :  m:� 
8:p':,����t�����'k�:� 15g8d!�·. �: .���I<.��: : : : :':.: : : m:�� t::::g: �;'�ir�'i.��·. 'F: v: �iaqiiaire·::. ·.:·. ':. '. '::. : : : : : :  nu� Carpet fastener, W. J. Janisch . . . . . . . . . . . . . . . . . . . . . .  477,310 Lamp, electric arc, L. Parker . . . . . . . . . . . . . . . . . . . . . . . 477,221 
Carriage, foldin� child's, W. Cook . . . . . . . . . . . . . . . . . .  477,514 Lamp, electric arc, N. F. Ru.therford . . . . . . . . . . . . . . .  477,273 Carving macbine attacnment, J. Rohlmann ... . . . . .  477,229 Lamp extlnguish.er, J. B. Price . . . . . . . . . . . . . . . . . . . . . .  477,26'7 Case. See li'ile case. Paper case. Perfume Lamp, reg-eneratlDg- gas, Steuth & Korber . . . . . . . . .  477,314 case. Lamp socket, incandescent electric. J. S Gibbs . . .  477,407 
Cash register and indicator, 'r. J. Hume . . . . . . . . . . . . 477,MB Lamp�, carbon rod contact for are, C. McNellis . . .  4-77,219 Cash register and indicator, J. A. Kiensrdt . . .. . . . .  477,5� Last supporter, J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,210 8::g rif�(:�:rr�: :u��g����: c;d�n�P�gachmeiii 477,340 t:���, f�ed\D;��·ice: C: ll. · cojlra(isoii.·.·.·.·.�

7
:.
,
���� l+i:m 

for. G. B. Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,563 Leatber rolling macbine. J. A. SafiOrd . . . . . . . . . . . . .  '77.WO Ca.ter. furniture. R. R. Parrlsb . . . . . . . . . . . . . . . . . . . . .  477,573 Leatber skiving macbine. J. A. Salford . . . .  477A'58. 477.459 
Casting 'metals, apparatus for, J. J. C. & V. E. Leather splitting and skiving machine, J. A. �afw 

Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.231 forn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77,CiG 
8��f��

f
�s

a
�e��;;:-n 'll�la��';;n: : : :  : : : : : : : : : : : : : : : : : . �++:tg Leatber .plltting macbine. J. A. Sa�¥fj57, m.461. m.� 

Chalk sbarpener. Purce ll & Morlfan . . . . . . . . . . . . . . . .  477.31U Level and plumb. 1<'. W. Decbaux . . . . . . . . . . . . . . . . . . .  477,405 
8g:����� c';;g��;�cWgn bgf

o
\I?Da:l����::::::: '.: : : m:�� t����· ��.:"�a:�"c�ea�:�.fn n�feon . . . . . . . . . . . . .  '71.312 

Cbenil le. manufacturing. D. S. Wllllam . . . . . . . . . . . .  477.3\)1 Locomotive safety .moke .tack. J .  J. Sullivan . . . .  '77.389 
g/'g"a�I��t��:��·l.·Jix';ir!lll.��.: : : : : : : : : : : : : : : : : : : : :  tiH18 t����la��:.':ea

S
v��\�II.:'��b�;'a��!."berl( . . . . . . . . . . . . 477.W4 

Circuit clo.e,·. tbermotic. W. H. Tapley . . . . . . . . . . . 477.315 Mandrel for barrel-.baped .prings. W. Ferrell . . . . 477.525 
Cistern cleaner, G. W. McConnell . . . . . . . . . . . . . . . . . . .  477,567 Masts, lift or hoist for placing ships'. F. Uhlig . . . 477,477 Clamp. See Hose clamp . Miter clamp. Rubber Mat. See Door mat. 

dam clamp. Matches, machine for wrapping block, Grise! & Cleaner. See Cistern cleaner. Di.h cleaner. Severlo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.362 
Gratn cleaner. Meter. See Grain meter. 

Clock. electriC alarD!. B. Franklin . . . . . . . . . . . . . . . . . .  477.206 Metal plate bendinl< macblne. S. D. Tucker . . . . . . . 477.300 
Clotbe. drier. J. Mchlnnan . . . . . . . . . . . . . . . . . . . . . . . . . .  477,'39 Metallurgical furnace

'B
M. R. Conley . . . . . . . . . . . . . . . .  '77.623 

8�':.\c:cr����i.l'.nJ.�0�n�l�r�.:::::::::::::::::: ':. : : : :  �++:�� �i?kd�.:';tgl:f��';.'"nfBupp!�:W�li. �kbinBon: : : : :  4�H4
J Cock. R. N. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -'77,600. 477.607 Milk receiver. E. Batters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.289 Collar. M. Friedly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.207 Mi l l. See Sawmill. 

Compa ••• automatiC recording. J. J. 'l'own.end . . .  477.283 Miter clamp. �'. W. Hedgeland . . . . . . . . . . . . . . . . . . . . . .  477,254 
Compas •• recordinl<. J. J. 'l'ownsend . . . . . . . . . . . . . . .  '77.282 Miter cutter, W. R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77.528 
Compound engine, G. S. �tron.p:, . . . . . . . . . . . . . . . . . . . .  477,279 l\1iter machine, A. H. Soukup . . . . . . . . . . . . . . . . . . . . . .. 477,233 
8����'*:e:."��h�i.::;n�.�:.�· . . �.��

y
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.. S: m.300 Cooler. C. C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.425 , J. Adam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.320 
Copying machine. writinlZ and print, M. Wright . . .  477.482 Motive power machine attachment, Weaver & 
Coupling. See Car coupling. Hose coupling. Brencke. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.391 
8�:�: 'rr"ac:e'l����������a':;·. �: .�.����.'::.: : : : :  m:�� MO��to��e Electric motor. Spring motor. Wind 
Crib. folding. C. S. Rickard . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.311 Multiple .witch board., te.t circuit for. C. E. 
Cultivator or plow. J. L. Kerr . . . . . . . . . . . . . .. . . . . . . . . 477.552 Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77.579 
8��ial�etl'x��r���: w. Smith . . . . . . . . . . . . . . . . . . . . . . . .  477,232 NU\;I�I��ek'&; 1'::m�gnfo.� .����i.� . . ��.� . ������.�: '71.511 
Cutwo:ff for water trougbs, automatic. W. S. Nut lock. Lame & Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,555 

Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.226 Nut lock, Peck & Sterner . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77.222 
Cutter. S�e Axle cutter. Cake cutter. Cigar Nut lock. A. G. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4;7.318 ��t;::d c�[te�t c�t!::;. cu¥;!�� cutter. Straw gil ���: ��'W\ror:a��.�l.l:::: .::::::::::::::::::::: : m:�� 8��f��:���'6. �t�: ���c,J'��;d�: .G: .�.I�����I.� : :  ��:� gH,rfu";W��tl��Pa��

t
h':"t9,,�·:1·��:::r��

e
l:ir burii� m.281 

Damper regulator. furnace. L. F. Smitb . . . . . . . . .. . .  '77.275 
I
ng bydrocarbon or otber. � Rose . . . . . . . . . . . . . .  477,271 

B:::'t�Trd�rl��b�t��J'���:. �'. �'. �.����: : : :: : : : : : :  : : : : : m:�� g���! �1';,,���e6.cF.�'G�����: · : : : : : : : : : : : : : : : : : : : : : : : :  m:� 
Dental plugger. M. L. Bo.wortb . . . . . . . . . . . . . . . . . . .  '77.619 Paint pi!<ment, �'. L. Bartlett . . . . . . . . . . . . . . . . . . . . . . . .  477.488 
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�::::. ::::::. ::::::::: : : : : :ii:tM �:���:J':�I;��g�·in�j,f;,('t:�g;���j". · iio;;,;':: : : : :  :fi:Jo� 

Detergent" W. B. Brittln"bam . . . . . . . . . . . . . . . . . . . . .  477.'03 Paper bolder and cutter. roll. E. E. Sentman . . . . . .  477.580 Die. See �crew cutting die. Paper or ana}op;ous tubing, making, E. T. Green .. 
B�!«�iea�:�,l,�t��g?�����: . . . . . . . . . . . . . . . . . . . . . . . . .  477,415 Pap��I�r ' other' 'fabri'c ' f�om ' TaliS: 'apparatus for 477,598 
B�o"i':,;attJ.c*�i�w�fl��tl��::::: :::::::: :::::::: : :  m:� PeI.\iT�\:'!rp!n�: fe�LJ�W: ·s: Giiiesple::::::::::::. ���:�� 
ggg�

, sSec���:r, ��'L�c:����.�: : : : : : : : :  : : : : :  : : : :  : :  : : .  :++:� ������:a����' fe
o
v
c
���:r', :�X�!cire8en: : : : : : : : : : : : :  :�:�� 

Door .pring. A. W. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'7,571 Pbotograpbic fIlm bolder, '1'. Sault . . . . . . . . . . . . . . . . . '77.337 
R�i��' s��eri':gf�:���ft� dg;!:;n ���fre. drier. �fa�g'fc��g��{g�s��l::,�r;; fo/j.y��;61:11an: : : : : : :  �++:fJi 
ElectriC current •. di.tribution of rotary, A. E. Du Piano tuning apparatus. A. Felldin . . . . . . . . . . . . . . . . .  477.5.'10 
Ele��i�-::.it':th�·E: ·Carpenter·:::::::::::. ':::.: : :: : m:�� �ifl��ebT;���u�rw':\�h������·. ·. ·. ':. '. ':: ..... . : ...... ::: : : :  :g:� 
Electric motor. F. yeiser . . . . . . . . . . . . . . . . . . . . . . . . .. . . '77.'83 Pipe tbreading macblne. R. P. Curtis . . . . . . . . . . . . . .  '77.297 Electric switch, E. 'l'. Greet:Oeld . . . . . . . . . . . . . . . . . . . .  477,400 Pipe threading machine, R. P. & L. B. Curtis . . . . . .  477,296 
�}:�l�l� ::�l�t: �.�.��
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J
& �r�n�:.����: : : : : : ·. : ·:. !�:� Electrical .wltcb, C. J. Klein . . . . . . . . . . . . . . . . . . . . . . .  477.374 Planer. metal. T. E. Cherry . . . . . . . . . . . . . . . . . . . . . . . . . .  477.510 

Electroplating With a11oys, E. fr. Burrowes . . . . . . . .  477,:-1.50 Planing machtne, M. S. Rawson . . . . . . . . . . . . . . . . . . . . .  477,610 
Elevator safety attachment, L. M. Kello�g . . . . . . . . 477.371 Plant bolder for windows, Curtis & Sautter . . .. . . . .  477,355 Embroidering ma.chines. iabric holding fl'ame for, Planter. corn, J. G. Goodwin . . . . . . . . . . . . . . . . . . . . . . . .  417,531 J. J. Niederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.2M Planter. seed. J. F. Hulett . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.369 Enamel designs, producing ornamental, Nichols Pluted articles, manufacture of, W. E. Pleadwell. 477.265 

& Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '17,568 Platform. See Window p:atform. En�':,tlr:e�n�':,�.POStga�n��:ine.G�ar�r��; ���: o�B�af���e"�rci,;: i:: 'i.i.: RObi>ii,s:::::::::::: : : : m:� 
En$i�e�·M. Honlgmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.367 ��i!�glgi�:��: ���:r�ar�'ebber: : : : : : : : : : : : : : : : :  :H:Wi 
�������r�����:hc.t tiu�:�: : ·. : : : : : : : : : : : : : : : . : : :  1¥.:�� POS'i[er���3· . .  

f
�: . .  ������������.' . . :��p��nI�� . .  � 477.469 

�:�;'!i. 'J.'J:UilckF:�and::::::::::::::::::::::::: . : : :  :H:� ���"JIE���� ���'h
b
e���������'. �'. �: .��n�rd:. : : : :  m:m Feed rel<ulator. Gribben & Gaige . . . . . . . . . . . . . . . . . . .  477.327 Printing macblnes. bed motion for cylinder. L. Feed roll. G. H. Marsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.428 C. CrowelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77,200 Feed water heater, J. Bell. .. . . . . . . . . . . . . . . . . . . ; . . . . .  4.77,'91 Printing or embossing fabriCS, machine for. J. 

Fender. tsee Car fender. . Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,205 
�ll�e';,'�.sH�J�;ieflUIY: .��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  :rr:m �������eN�rtt: ����.

t
.::::::::::::::::::::::::.:: : : : :  !��:m 

�H�:�' �e!, li��eJ��eiirke·::::::::::::::::::::. : � : :  �H:� ��l. o�:�ailg(�kn::���nism, F. H. Ober . . . . . . . . . . .  477,629 
Fire alarms. electric controlling apparatus for. G. Railway rails, manufacturing brace and slide 
Flre���7{,';.�tc�:ioa(iing: 'Grouietr . .t. Wiliiaw';::: : : :++:iM Raif�a::���rc:" � .GIf::��

r .:::: . . :::::::: .. ::: .... ::: : : :  m:w.l 
FlexIble tube, W. I. Bunker . . . . . . . . . . . . . . . . . . . . . . . . .  477.503 Railway .witch. J. B. �ulfern (r) . . . . . . . . . . . . . . . . . . . . 11.24,Q �l� �g��\.fI!¥���t'i,

e
�

t
��

le
.
fo

:: .�:.�.�����: : :  : : : : : : : :  m:g�� �n::� ::itgg g�:c<;,ItD.I Bl�d��T!r::F: S: Guer� 
477.53

4 
Fountain. See Soda fountain. ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . '77.535 

�T:�ftg��::.a-w.sWa�����·. : : :: : : :  '. : :  : : '. : " .' : :  : : :  !n:� RaiW�lI����r .��?��.�.� .�����;.�?��.����� . ��� '. 477,565 Furnace. See Boiler or other furnace. Hot air Railways, means for preventin� col1i�ions on, H. 
furnace. Metallurgical furnace. Retort fur- 0. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.212 
nace. Range. gas. W. W. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . .  '77 • .ws Furnace. D. J. McKenzIe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.263 Reel. See Rope reel. Furniture beater, S. J. Shaw . . . .. . . . . . . . . . . . . . . . . . . .  477.388 Register. See Cash reg-ister. 

&::::� !��::::i��: �. ifn,���iiig: : : : : : : : : : : : : : : : : : : :  �rr:� Re����;�r. See Damper regulator. Feed regu-
Garbage receptacle. W. B. Rose . . . . . . . . . . . . . . . . . . . . .  '77.576 Regulator. E. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77.253 
Garment banl<er. J. C. Ha •• e . . . . . . . . . . . . . . . . . . . . . . . 477.H2 Rein bolder. C. A. Hugbe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.M7 
Oas and air mlxer

c
A. L. Avery . . . . . . . . . . . . . . . . . . . . . .  477.288 Retort furnace. Yeadon & Adgle . . . . . . . . . . . . . . . .  , . .  '77.286 

Gas engine, J. A. harter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,295 Rheostat, G. K. Cumminls . . . . . . . . . . . . . . . . . . . . . . . . . .  477,247 
Gasj.PW�b�l����.� .������.�� �.�� ���.����.

i
�� .

f
.���: 477,354 ���t\�:

t
����rt�r�a:';��n

t,
�����::�r: : : : : : : :  � :  :��:�l 

Glass !<rindlng and poli.bing apparatu •• G. A. Rod jOint or coupling. I. Jones . . . . . . . . . . . . . . . . . . . . . .  '77.596 Marsh, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477',303 Roller. See InkIng roller. 
Glass grinding or poli.bing table. G. A. Marsh. Roofing. tile. J. M. Wood . . . .. . . . . . . . . . . . . . . . . . . . . . . . 477.M6 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,305 Rope reel. H. O. Kunatb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.554 
Glass on grinding and_pol1sbin2 tables, apparatus Rotary engine, E. Hammesfahr . . . . . . . . . . . . . . . . . . . . .  471,363 for placlnl< plate. G. A. Mar.b. Jr . . . . . . . . . . . . . . . 477.30<1 Rubber dam clamp. W. S. How . . . . . . . . . . . . . . . . . . . . . . 477.546 
Gla •• plates. macblne for cutting. W. J. Wilson . .  '7; ,585 Ruler and blotte'j combined. S. G. young . . . . . . . . .  477.586 
gl::::,;::i:I;��:poi��r�.p���e·o':;i8�i:"it� !Jges m,306 N���Fn������tv. B�:;�a�

a
��::::::::::::::::::::::: :ll:� of. J. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,«7 · Saddle, track. Oberer & Kalb . . . . . . . . . . . . . . . . . . . . . . . .  477.570 

g��:��r�'s������'::. �.�'. We�\r��.� ·. '. : : ·  . .. : : : :  ���:� �::� ���i:���', t;. �ur:�����: ::: : : : : : : : : : : : : : : : : : : : : lH:� 
g�:i� �����'W.1/Da��O�.I�.::::::::::::::::::: :: : : : m:�� ��!,� 1°��:�8 �j . .t:-:.���.��: : : : : : : : : ' :  : : : : : : : : : '. : : : : : :  4ii:rJ Grain meter. Cowan & Ragalns . . . . . . . . . . . . . . . . . . . . . .  477.24,5 Sawdust burning and air blast apparatu •• Scott & Granite and marble, manufacturing artificial, C. Sheafor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .  477,387 Georl<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.326 Sawmil l, band. C. M. Emerson . . . . . . . . . . . . . . . . . . . . . . .  477.299 Grindinl< mill. N. P. Bow.ber . . . . . . . . . . . . . . . . . . . . . . . .  477.'98 Sawmill .craper, C. M. Cronkbite . . . . . . . . . . . . . . . . .. .  '77.518 Guard. See Whee) ·guard. Screen. See Coal screen. Gun barrels. unitlnl!' air. C. J. Hamilton (r) . . . . . . . .  11.247 Screw cutting die. C. J,. Butler . . . . . . . . . . . . . . . . . . . . . .  '77.293 
g��: ����g'!ir �G.B��SS't!'ge: : :  : : : :  : :  : :  : : : :  : : : : : : .  : : : :  :��:� ������ �.?c"b��':,�tC'OM?iIf��i.�I.�.:: ':::::::::::". : : : :  !g:� 
H:�g��r, ��:��r�e�·.!:.��er: " · " · " " " · " . . . . . .  i77,559 �::t�� �:��t��: ��gl �� :t�:: g: �tg�M'iii!���: :H:�r Harness, A. Mendel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,378 Sew ing machine guiding device. Symington & Harrow. J. W. Hays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.Ml Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.Ml Harrow and seeder, combined, W. H. Nauman . . . .  477,441 Sewing map-hines, thread unwinding device for, lIarve.ter, corn'A/' B. 'l'o.h . . . . . . . . . . . . . . . . . . . . . . . . . .  477.317 M. B. Reh:b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77.6l1 H:�rl��!t!aj�1.. B·,!ir.!.·. �?�����: : : : : : : : : : : : : : : : : :  :++:�� sew���h��c8.iI��hs���.���� .������i.�� .��� . . ���� 4.77,434-Heat indicator. F. W. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . 477,313 Sewin� machines, rotatinll hook mechanism for Heater. See ElectriC heater. Feed water boot or shoe, D. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,.s3 heater. Shade fIxture. window. G. Biebn . . . . . . . . . . . . . . . . . . . .  477.'95 Heater attacbment for illuminating apparatus, Sharpen ing device, F. B. French . . . . . . . . . . . . . . . . . . . .  477.592 
He�gl'c���:

r iDaclii,,',;: i: F: cIi..:riipii,,: ·. ·. ·. ·. ·. ' . .. .  : : :  ti�:� I �gr�,�Si!'!' a�;�r';.'"i';B 'for indicating: and record� m
.M

S 
����:j..bUJ�e �,J;' bS.;J'J��: 

. 'Miik 'ca;; 'bOlder: . "P"� 477.'65 Slf��: ���. s.f.ea� ��:���
el

�: (1�� ba
.��� .�. �.��.���: : m:� per bolder. Pbotol(raphlc roll bolder. Plant Sign. F. P. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.417 bolder. Rein bolder. Sasb bolder. Spool Skate •• ankle support for. L. W. Kenney . . . . . . . . . . 477.550 holder. Slei!<b. self-loading and dumping. L. Hinkelman .. 477.365 Hook. See Lacing book. Sluice box. mining. C. J. Kent . . . . . . . . . . . . . . . . . . . . . . .  '77.373 HOOk rack. E. Roo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.270 Smoke funnel . Goodridge & Jonsson . . . . . . . . . . . . . . .  477.209 Horse detacbing mecbanlsm, P. M. Doughty . . . . . .  '77.358 Soda fountain. A. Scbler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.� 

���::��:
, �i�:':�������ie:' iiiggiiis'k Lea::.'.' :.: : : 1�:�� ���i�e�����g �l��Y,UA�B�f�rr.�����:: ::::: : : : :  ���:� Hose clamp. L. H. Redfield . . . . . . . . . . . . . . . . . . . . . .. . . . . '77.227 Spool bolder. O. J. IsraeL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.323 Hose coupling, F. W. Wright . . . . . . . . . . . . . . . . . . . . . . . .  417,239 Sprin�. See Door sprinj! . Vehicle spring. Hot air furnace. J. Cunningbam . . . . . . . . . . . . . . . . . . . . .  '77.519 Spring motor. W. A. Ulrey . . . . . . . . . . . . . . . . : . . . . . . . . . .  477.478 Hot water or steam boiler. J. M. Thatcber . • .  , . . . . .  '77.470 Stamp. electric embossin!<. C. E. Carpenter . . . . . . . .  '77.6'27 Hub. attachlnl< device; O. Jacobl . . . . . . . . .. . : . . . . . . . . .  '77;420 Stann for sideboards and tbe like. �'. MaXimilian. '77.564 Hydraulic lift. R. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '77.294 1 Stapling implement. hand. E. 0. Coben . . . . . . . . . . . .  477.351 Hydraulic pressure accumulator or regulator, W. Stave jointing machine. J. Pleukharp . . . . . . . . . . . . . .  477,450 W. Sutcllffe . . . . . . . . . . . . . . . . . . . . " . . . .. . . . . .. . . . . . . . . .  477.468 Steam engine. G. S. Stron� . . . . . . . . . . . . . . . . . . . . . . . . . .  477.234 I� ��::::,:��.z3�·d�c�a�.�b�U�: : : : : : : : :  : : : : : :  :": : 1++:�M �t��;����e�'!,1����!��f'?0;: Ii: f1:���: ir: : : : : : : : :++:t�t Incrustation preventive, Dodd. & Fothel'l<ill . . . . . .  '77,357 Stippling Implement, Pabl & Gaudelas . . . . . . . . . . . . .  477,603 
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Stone crusher pitman, T. A. Blake . . . . . . . . . . . . . . . . . . 477,400 
Stop box, C. G. Ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,523 

�tg��e6r r�::e�g��ll�\���pf..
eKi�uquart . . . . . . . .  " . . . . .  477,216 

Straw or feed cutter, H. M. �mith . . . . . . . . . . . . . . . . . .  477,339 
Straw pressing and binding machine, F. M. Hac ... 

kett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,53iI 
Street sprinkling machine, F. & L. Winkler . . . . . . .  477,481 
Support for moving bodies, W. J. Lane . .  477,f>56 to 477,558 
Supporter. See Last supporter. 
Switch. See Electric switch. Electrical switch. 
Tabfe�ital. m�;]�r . .  :����.������: . . . . . . . . . . . . . . . . .  477,424 
'l'ack, thumb, C. R. Albrecht . . . . . . . . . . . . . . . . . . . . . . . .  477,587 
Tea kettle, W. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,386 
Telegraph, printing, C. J. Reed . . . . . . . . . . . . .  .477,386, 477,384 
Thrashing machine, W. Butler . . . . . . . . . . . . . . . . . . . . . . 477,5tJl 
Thread. machine for removing superfluous mate-

rial from, C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.285 
Ticket, railway, H. A. Bierley . . . . . . . . . . . . . . . . . . . . . . .  477.496 
Time indicator, workman's, J. L. F. Pinto . . . . . . . . .  477.448 
Timel'iece for boiling eggs, L. Gunther . . . . . . . . . . . . 477,252 
Tin from scrap. recovering, J. J. N aef . . . . . . . . .  ,. . . .  477,220 
Tin

i���C .S{��S:��o�����. �.� .t.i� . �.l��� •. . ����:.��� 477,W! 
Tire and means for inflating the same, pneu-

matic, P. W. Tillinghast . . . . . . . . . . . . . . . . . . . . . . . . . .  477,316 
Tohacco cask or tierce, W. T. Aaron . . . . . . . . .. . . . . . .  477,484 

�g�,��::IJ��gJ��fi;,r
i�il: &; B6'��i��:::::::::: : !�X.:� 

Trace protector, T. H. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .  477,560 
Track switch, overhead, Ahrens & Oostendorp .• . .  477,240 
Trap. See Waste trap. 
Truck, O. D. '.rbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,472 
Trnss, H. P. Ewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,251 
Truss, ( i .  Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.335 
Tub. See Bath tub. 
Tube. See Flexible tube. 
Turfing implement. L. B. Robinson . . . . . . . . . . . . . . . . .  477.458 
Typewriting machine. J. M. Crary . . 477,353, 477,4CU, 477.517 
Typewriting machine, S. A. Dean . . . . . . . . . . . . • . . . . . .  477,521 
Typewrit.ing machine, J. Pratt . . . . . . . . . . . . . . . . . . . . . . 477,224 
Typewriting machine, J. A. Watson . . . . . . . . 477,236, 477,237 
Typewriting machines. shifting mechanism for, 

J. C. Cowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,199 

H���'¥.s�ay��t
: .�: .�: ?�.:�i.��: : : : : :  : : : : : : : : : : : : : : : : : : !x.x.:�r 

Valve, G. Ander8.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,398 
Valve, J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,372 
Valve, R. N. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,605 
Valve, A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,392 �:I��: ��{J;c�l��%:.·j: 'McDonaiii::::::::::: : : : : : !X.+:� 
Valve, gate, R. N. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,008 
Valve, safety, J. W. BalL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,487 
Vaporizing acids in the manufacture of white 

lead, apparatus for, E. V. Gardner . . . . . . . . .. . . . .  477,527 
Vehicle, J. G. Trump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,475 
Vehicle spring, A. J abroczky . . . . . . . . . ' "  . . . . . . . . . . . .  477,419 
Vehicle spring attachment, G. rr'. Chapman . . . . . . . .  477,622 
Vehicle wheel, E. A. Thuston . . . . . . . . . . . . . . . . . . . . . .  477,473 
Vehicle wheel spoke connection, G. E. Elliott . . . .  4.77,203 
Velocipede, J. J. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,540 
Velocipede saddle, E. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  477,277 
Vending machine, A. M. Docter . . . . . . . . . . . . . . . . . . . .  4.77,356 
Ventilator. See Hat ventilator. 
Vessels, automatic course. speed. and time re-

corder for, J. J. Townsend . . . . . . . . . . . . . . . . . . . . . . .  477,284 
Wai<on lock, McCormack & Patton . . . . . . . . . . . . . . . . .  477,330 
Washing machine. B. 1i\ Crisenberry . . . . . . . . . . . . . . .  477,246 
Washing machine, F. Plumb , . . . . . . . . . . . . . . . . . . . . . . .  477,334. 
Washing macbine. S. H. Schmuck . . . . . . . . . . . . . . . . . .  477,578 
Waste trap, G. H'. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,499 
Watch case pendant, C. Schwitter . . . . . . . . . . . . . . . . . .  4.77,338 
Watchmaker's tool, C. H. Miller . . . . . . . . . . . . . . . . . . . . 477,432 
Water closet attachment and coupling, J. D. 
W ate�r:g:l�e: II: jerger· . .

.
.
.
. : ... . : .............. :: .... : ................ : : 1*:� 

Water purifier and boiler cleauer. W. V. Walker .. 477.615 
Weather vane indicator, C. J. Kerr . . . . . . . . . . . . . . . . .  477,051 
Wedge, ax or tool, G. P. Morrill . . . . . . . . . . . . . . . . . . . . .  477,262 
Weed cutter. vineyard, D. D. Dewey . . . . . . . . . . . . . . .  477,298 
Weigher, automatic grain, W. Butler . . . . . . . . . . . . . .  477,508 
We�t����cJ��hfed:n����dt . . ��.� . �.l�.����� . ��: 477,613 
Wheel. See Car wheel. Cycle wheel. Flywheel. 

Vehicle wheel. 
Wheel, W. I.  Bunker . . . . . . . . . . . . .. . . . . 477,502, 477,505, 477,506 
Wheel guard, W. T. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . .  477,504 
Wind motor. Hoffman & Turner . . . . . . . . . . . . . . . . . . . .  477,544 
Window platform, P. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,602 

;��gch���n� �:(l���'. �: .�.���.s. _: ..
.
.
.
. : .... :: .. ::.:: : : :  ���:� 

Zither, V. Bessier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,493 

TRADE MARKS. 
Belting, woven machine, F. Reddaway & Co . . . . . . . .  21,346 
Canned fish. fruits. vegetables. and dried fruits, C. 

M. Webber & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,348 
Canned vegetables and fruits. Oakford & Fahne-

stock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . .  . . . .  . . .  21,346 
Catchup, Flaccns Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,314 
Cigarettes, W. P. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,332 
Cords. lines, tWInes, and ropes, Silver Lake Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,347, 21,348 
Corsets, E. Schweinburg . . . . . . . . . . . . . . . . . . . . . . . .  21.349, 21,350 
Cotton goods, such as sheetings, shirtingss dress ftW�s . .  ��.� . �.����� . �.�.����: .�:.����� .� . . .  ����� 21,351 
Crystalline substance used as an abradant and for 
Det���:�fu

f�r
o���i��r��t����� ���fe�DJd" pur: 21.317 

Em�Y:i�� �?��'Clf%:�lnf��r:�s
i��,��:&�WaCli: 

21,336 
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Hat polisbing handkerchiefs, W. C. Van Vliet . . . . . 21,342 
Iron and steel, including hammer steel and cast 

and pick steel, Dunham. Carrigan & Hayden 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,313 

Liquors, malt. R. Porter & Co . . . . . . . . . . . . . . . . . . . . . . . . 21.325 
Mineral waters and other non-alcoholic drinks. 

Rogers & Pearson . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . .  21,318 
Paper shot shells, Union Metallic Cartridge Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 21,341 
Pickles, catchup, and horseradish, A. M. Aldrich & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,333 
PubJications. literary, R. Bonner's Sons . . . . . . . . . . . .  21,334 

�:��'i!i
,r:r�ii�l�!����ro�ocfi:�: C(,�;paiiy:: � : :  �l;� 

Remedies for neuralgia, rheumatism, headache. 
hay fever, asthma, and female complaints, G. 
A. HilL. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,335 Salts, inorganic, �1. C. Traub . . . . . . . . . . . . . . . . . . . . . . . . .  21,326 

�����'i,��'h�iW.SiP.Z:*i;.��er
.�y

. � .���.';�r::'.'.'. : : : �U� Suits. boys' ann childrep's, A. Levy Co . . . . . . . . . . . . . .  21.337 Table relish, C. W. Morgan & Co . . . . . . . . . . . . . . . . . . . . .  21,324 Thread, linen, Finlayson, Bousfield & Co . . . . .  21,315. 21,316 Thread of cotton, silk, flax, and other fibrous ma-
terials for machine and hand sewing, Kerr 
'.I!hread Company . . . . . . 21,�27, 21,328, 21.330, 21,331, 21,358 

Thread of cotton, silk, flax, and other fibrous ma­
terials for_ machine and hand sewing and for 
making buttonholes, Kerr Thread Company . . . . 21,329 

Tobacco, plug chewing. H. N. Martin & Co . . . . . . . . . .  21.345 
Toilet articles. certain named, American Enfleu-

rage Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,319 
Towels, Turkish, D. Howarth . . . . . . . . . . . . . . . . . . . . . . . .  21.328 
Valves, Dunham, Carrigan & Hayden Company . . . . 21,322 

DESIGNS. 
Badge, C. A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,648, 21,644 R:���: �: Ii'. iii�t';,�d.: : : : : : : : : : : : : : : : : : : : : : : : : :2i.;64ii, �l:ti 
I��s

k
h 
o�r bh�dJr::i�;g;.kb:C�ig;s��Ii: :A.: 'Weiii�uLn: ��:WA Cornice, A. Carlewitz . . . . . . . . . . . . . . . . . . . . . . . . . . 21,623, 21,624 Electric motor frame, P. Wuest, Jr . . . . . . . . . . . . . . . . . .  21,630 Hub band, J. G. English . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,625 Jar or ointment pot, F. M. Underhiil. . . . . . . . . . . . . . . .  21,628 ��l��.,t'l;'::';: ¥·�,*g�:an: : : : : : : : : : : : : : ::�:� to �}� 

ft��'o; 'h�n:l�j�lk: T<;rrey·. ·. ·. ·. ·. ·. ·. ·. ·. · . . ·.:: ·.·. ·. ·.·.·.·. · . . • .
. 
: : :  M:� 

Shade roller bracket, S. J. Meeker . . . . . . . . . . . . .  ::. : : : 21 ;627 Apoon, etc., W. A. Jameson . . . . . . . . . . . . . . .  . . . . . . . .  21 632 Spoon or fo�k handl�, G .. W. Shiebler . . . . . . . . . . .  ::. : : 21:633 ��g��: �?I���nlio�ir.���C�l.� .. .. .. : .. .. '::. ':: . . :. : : .. : :  .. .. : : : :  .. : .. M:� 
���rit�r:�oM.LL�i��::��.��: : : : : : : : : : : : : : : : :�:�� .t.� �t:� Trimming, A. I. Schwarz . . . . . . . . . . . . . . . . . . • • . . . .  21.646. 21,6(7 rrrimming, J,' W. Schloss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,648 

A printed COPY of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 2a cents. In ordering s.lease state the name snd number 'lfr

o��w�;�WJw 
d��:�. 

' and remit to Munn & Co., 361 

Canadian patents may now be obtained by the in­
ventors for any of tbe inventions named in the fore-
fF����1t�:�J\t�d !�:l :fIT s:'!P�1i�ll� ':�r�� �o����i 
����c�¥h� .. i���i: �t:nia �;a=b:�bt:�: New 

J , itutifi, �tUtri'Ju. [J UL Y 2, IB92. 

I n s i d e  _Pag'e� e a c h  i u s el·t i o ll - - ' a  c e n t s  a line 
lIack J.Juu-e. each i U !'I e l' l i o l i  - - - ... $1 .00 R line 
rl'he above are charges per agate line-about eight 

words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at PublicatIOn Office as early as rr'hursday 
moming to appear in the following week's issue. 

A D A MA N T WA L L  P L A S T E R  
BEST PI.ASTERINI� MA'I'�� ltIAL K N O WN. 

No experiment. Its success has been phenomenal. 
Thirty factories in this and other countries. 

ADAIUAl\T 1,.1<'G. CO.,  S\lRACUS", N. Y. 

Patent Foot Power Machine 
Complete Outfits. 

Wooll or Metal workers without steam 
power. can succe�s tu l ly compete with 
the large shops. by U9in� our New L A  IltU{ SAVING iUucbi l l e r y ,  
latest and most improved for practical 
shop use, also for Industrial Schoo ls, 
Home Training. etc. Catalvgue free. 
69;��a�e�'§�eft�J��e!!'Wtls�£ ·Y. 

Improved Screw Cutting 
Foot and Power LATHES 

Drill Presses, 8hapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. P- Catalogue mailed on applicaUon. 

SEBASTIAN L ATHE COMPANY, 
44-46 Central Ave., C i n c i n nati, O .  

T A C Our salesmen cover every State and 
Territory in the Union, and good spe­

• • to cialties sell by the million. We buy 
o'¥W�t �U���m),�in W)�t�H�di;;1rj�rt�31::rS 

COSHt)C'I'ON, O. 

----------- - - -

S I T U A T I O N  WANTE J).-Experienced meter 
man, can operate both old and new type of Edison Chem-
�:! fu���'h !�!r����enl�d';�:� �n��:SOii�blH�1I; 
General Delivery, Minneapolis, Minn. 

The Sebast ian-May COo 
Improved Screw Cutt ing III!i!llI! •• I� 

�:�e�LATHES 
Drill Presses, Ch tICks, Orills, Do(!� 
and Machin ists' and Amateurs' 
Outfits. Lathes on tr'ial. Cats" 
logues mailed on application. 1 6� to 1 6 7  H i gh l and Ave . ,  

SIDNEY. O B I O .  

DEPEW CITY Erie Co., N. Y.-Invest , at new city of Depew ; 
, Vanderbilts are build­

ing it ; all rolling stock of all their roads to be built 
there i locomotive works costing $700,(XX) (foundation 
walls two miles long) now being built. If desired, 
investments gUG�a:M�e�11i�'\r: s:c��t����rmation. 

163 World Building, 
New York. 

ARTISTS WHO GET RICH 
often give good advice. Artists who use 
�:n�i�tB��:� s���rfg�;�inft ��hd����i[;?cl; 
an a.rt tool, and saves time and Jabor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will In­
terest you. 
A I R  B R U S H  M FC .  CO. 
6 1  N":a�C�:"�r.d, Ill. ,  U. S. A. 

F O R  S A L  E Xv��;:S�f;��I�/�n bOZ�!!�: 
Patent No. 472,846. See Sci. Arnerican of June 11, 1892 ; 
or »end 250. for copy of Patent. Will sell outright or by 
States. Address, 

CHANCY A VERY, PLEASANT LAKE, IND. 

E L ECTRO MOTOR. S I IIJ PLE. H OW TO 
make. By G .  M .  Hopkins.-Descriptlon of a small electro 
motor devi�ed and constructeri wlth a view to assisting 
amateurs to make a motor wn ich millht be driven W ith 
advantage by a current derived fr( )m a battery, and 
which would have sutlicient power to operate a foot 
lathe or any machinE' requirinJ::r not ovel' one man power. 
With 11 figures Contained in �Cll' :NTIF l('  AMEl lI f'AN 
SUPPLir.l\U:NT. No. 64, 1 .  I ';-ice 10 cents. To be bad at 
this ottice and from aLL newsdealers. 

V OLNEY W. ll ASON &, CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PltO l' I D IU W E. It. I .  

Steel Type for Writin[ Machines, 
J. D. MALLONEE, M'f'r, STOCKTON, N. Y. 

CONVENIENT PUNCHING PRESSES 
For Hand Use. 

Ligittnil lK" and Gl"el"n l-tiver Screw 
P l ates (for Pipe snd Bolts), Taps, Dies. 
Reamers, Tap Wrenches. Bolt Cutting 
and Drilling- Machines, and many other 
Labor Saving 'llools. 

Manufactured by 
WILEY & RUSSELL MPG. 00., 

G" eenfield,  llIass., U. S, A. 
Send for new Catalogue. 

SMALL ELEC TRIG MOTOR FOR AM 
ateurs.-By C. D. Parkhurst. Description 1n detail ( I f  a 
small and easily made mot.or powerful enough to drive a ten or twelve inch brass fan and to give a good breeze. 
\Vith 15 figures drawn to a hcule. Contained in 8CIEX· 
'l'IYIC AMt':RICA X S (TPPL�Jl\JENT, No. 1'61. PriCe 10 
cent.. To be had at this office and from all newsdealers. 

BILLINGS 
PATENT 

S C R E W  P LAT E .  

R O T A R Y  
V E N T I LAT I N G  F A N S. ��l�����-;" MECHANICAL A IR MOVERS. 

TUEIUi. 

of water 
Drop Forged from Bar Steel .  po�el:-:d 

The Best l»late in the Market. power. Prices from $15 ��r c�rJRl�r
O
t6s e  

The B I LLI NGS & SPENCER CO" Hartford ,  Conn .  The Backus Water , Newark, N • .J. - I WA N TED by an English Engineering Firm, 8 � O R S A.  L E ,  a valuable Patent. which will serve as a good invention to manufacture and 
foundation for a permanent and extensive business. push. First-class references. Send 
��d�e��a

J
n5iir:oR:Dt��,

iiG4 '/J��h�ll�ri1.���r:te,
c.fE:�:� fJ�������itgi:g, �ii:fn��r�r�i::,t¥:�:d��'FTn�?�N�ny, 

City, N. J. 

W E B E R  C AS A N D  CASOL I N E  E N C I N E  
Simplest and most economical 

engines on earth. 
Ilully Gnaranteed. 

boy only .. 
a day. 1 ct 

for "-,,,;�-;;� n,�.,';'.� 200, 
Weber Gas Engine Works, KANSAS CITY, MO. 

Steam ! Steam ! 
Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine,  
4· " " " " " • $ 1 75 

• 275 
Other sizes at low prices. Before you buy get our pricelS. 

B . W. PAY N E  &, S O N S ,  
D ,·awe.· aU. E LM I R A , N .  Y. 

BASE BALL. - A DESCRIPTION OF 
tbe ll1'eat national game of the United 8tates, by an 
En�1ish writer. Jno .  Ne'Vton Crane. with diugram of 
the field and 7 il lustrations of players. Contained in SCI· 
ENT IF IC A M 1'� H IC A !'\  Srr f>PLli;M I1:NT, No. 4)9 3 .  PriM 
10 cents. To be had at this office and from all news· 
dealers. 

OYSTER CULTURE.-A VERY INTER-
esting descri ption of the process of artificial oyster cuI .. 
t,ure as practiced at A rcachon. France. W it h  15 i llus. 
trations. Contained in SCIENTIFIC A MF.ltfCAN SUPPLE­
MENT, No. S4-,. Price 10 cents. '1'0 be had at this 
office and trom all newsdealers. 

THE STI RLING BOILER 
is economical in fl'. I ,  repairs, and 
absolutely safe at high pressure. 

Practically self-cleaning. 
T H E  STI R LI N G  CO M PANY, 

GENERAL OFFICES : 
PULLMAN BUILDING, OHIOAGO 

Branches in all principal cities. 

E L E C T R I C P OW E R A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

SAFE, SURE, RELIABLE. 
ESTIMATES FURNISHED. SEND FOR CATALOGUES. 

T H O M SO N - H O U ST O N  M OT O R CO.,  
620 ATLANTIC AVENUE, BOSTON, MASS. 

A Primer on Inventing, 
Or rather on mechanical helps to inven­
tion, experiments, investigation, etc. ,  sent 
free, co advertise our Inachil,e shop. 

THE JONES BROTHERS ELECTRIC Co. CIN 'TI. o. 

ROSE POLYTE C H N I C  IN STITUTE. 
��;:d�:��:e��?pptct.c06�N:s�! �:t��t��fcal��ll��:i: 
cal, Civil Engineering and Chemistry. Extensive Ma­
chine Shops, LaboratOries, Drawing Rooms, Library. 
Expenses low. Address H. T. EDDY, Pres. 

TO BUS IN ESS MEN 
The valne of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo­
ries. and is read in aU the principal libraries and reading 
rOOmS of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This he has when he ad­
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se .. 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequent1y done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad-
dress MUNN & CO. ,  Publishers, 

361 Broadway, N ew York. 

R� &, SHAM F ITTERS S U PPLI ES 

Hue's Little Gillnt Injector. 
8CREW JACKS, STURTEVANT BLOWERS. &c. 

J O H N  ,.; . URQUHART. 46 Cortilludt St., N .  Y. 

HAVE YOU READ �perirnental $cienCe ? 
This new book, by Geo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien· 
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 680 fine cuts ; sllbstalltially and 
beautifully bound. Price by mail, $4.00. 

IT Send for illustrated circular. 

M U N N  & CO.,  Publ ishers. 
Office of the SCI E N T I F I C  A M E R I CAN, 

361 BROA D W A Y ,  N E W  \l O RK. 

After be i ng on t h e  M a r ket S i x  Yea rs 
The " A e M  E "  Sti l l  Leads ! 

Sizes One, Two. Three, and li'our Horse Power. Arranged for either NATURAL GAS 
or Kerosene Oil flre. as ordered. No extra insurance required on acconnt of the oil fire. 

BEATTY Pi anos, $175, 0!ilAnR. "9. Want agents. AemeAutom'�i"SaletY Cat'g ff". DIIIl'! .I". Beatty, Wllllh'wn, N. J. I� ...... · ............ � 
Send for catalogue giving full particulars and prices. 

:r� ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 

© 1892 SCIENTIFIC AMERICAN, INC.



FOUlnded b'lI Mathew Care'll, 1785. 
H E N R Y  C A R E Y  B A I R D  &. C O .  

Indostrial Pllbli.hers. Book,ellers, a n d  Importers, 
S I O Wa i ll u ,  !"It . . Phil a del phia. I'a . . U. S • . � . 
ITOur new and Revised Catalogue of Practical and 

Scientific Books,  86 pages. 8vo , a n d  o u r  othe r Catalogues 
and Circulars. the whole cover inc every branch of Sci .. 
ence app l ied to t he A r�s. sent free and fFee of Jl.ostag:e 
to RQ-Y one in any part of the world who Will f u rnish hls 
address. 

The 

J citutific !tutticau. 
Model Remington 

Typewriter 
For  Ease and Convenience of  Operation,  Simpl iCity of Design 

and Durabil ity of Construction,  is 

U N E Q U  A L E D . 
SEND F O R  CATA LO G U E .  

1 :" 1.\  Main Street. San FYancieco, Cal . , or 235B 
_____ Centml Building, l.iberty &; Weat St.., N. 

Y. WYCKOFF SEAMANS & BENEDICT, 327 Broadway, $ 1 0 0 0  t $5 0 00  per nig
ht. A -----.:.....' ------:---------

N. Y. 

ness. 1l1�giC Lan�l.ns an d Vi e ws )J;i�;:N£� OIL WELL SUPPLY CO. IATES K ct. O R E  BR EAKER 
j ects. Cataloglle� o n  app l lcaLIon. Part 1 OptICal, 2 C'P'CI'ty up to 200 to"' per hour 
Ma th enJ at i c a l .  3 .\1 eteorologica l .  4 Ma�ic Lanterns. etc. t91 & 92 WATER STREET, o .  �. 

L. 1l1A N A S S E, SS lUndi.ou Stl'eet. Chicago, Ill. · Pittsburg, Pa., Has produced more ballast, road 
Manufacturers of everything needed for ::ln�k::'�r��'k�e� ���I�:.t 

than 

PA I N T YOUR .A.�'I'EI!!iI:C.A._ �:ELLI!!iI 
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WITH 
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s
rt,l'a' Ye,

o�e{;�h En���r.;, �i��' C A T E S  I R O N  W O R KS, , ng . ,') 0 C So. C linton St., C h icago 
D I X O N 'S S I L I CA C R A P H I T E  PA I N T

' I
111���

r
:��

d
df:.,tt�{':.'iile�l.:'

e 136 C, Liberty Street, New York, 
Water will run from It pnre and cle an . Itcoversdonble . on request. D!�;J!5e:r' 231 C, F�ankllll l3t., Boeton. Mass 

the snrface of any other paint. and wi1l last{our or five 
����r���o������ lcS:��i���aCb�.rJ���; Ci�;?���: 

MAKE YOU R  I C E  Etc., b y  the apparatus of 
, L. DERMIGNY, 126 W.  25th bt., N. Y. $10 and up, Table Filter, $1.25 ; cookers, $1. 1 

STEEL  TYP E  FOR TYP EWRITERS 
Rubber and Di':1 e�·ork. fl�;'�t�{a.lh'ine�v.· NO'V�,'U"'. man· 

N O W  R E A DY I I 
A NEW AND VALUABLE BOOK. ----------� ' c.--- 1\ 0 AND F INE GRAY IRON AL50 ST EEL 

1 2,000 Receipts. 6 8 0  Pages. Price $5 . 1 
------ I 

This splendid work contains a careful compila­
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub­
lished in the Sci e n tific A nlerican d uring the 
past fifty years : together with many valuable and 
important additions. 

ALLEf'U-I�L.E: CASTINGS FROM SPECIAL ERN 5 
--- fiNE TINNING J-;.p -- PA1T I p.,s DEV F .N lSH ING  ANN.NG " 

o r.HOM LEHIGH AVE lie AMERICAN 5r PH.lA <.� � 
CL.A..R..� " S  

W O O L  WASH E R S ,  
W A R P  D Y E I N G  A N )) S I Z I N G  M A C H I N ES, 

PATE N T  R U B B E R  C O VERED iS Q U EEZ E  
R O L I . S ,  

POWER W R I N G E RS .'O R  H O S IER Y  A N D  Y A lt N  I) Y E I  S G. 
)) R Y I N G  A N I)  VEN'l'I LATI S G  J<'A NS, 

W IIO L A S )) C O T'fIl S ))K Y EltS, Etc. 
Catalogues . free . C E O. P. C LA R K  

Box L .  W i n d s o r  Locks, C o n n .  

Our new General Circular u S. A • •  " showing specimens 
of all onr work, Is now ready. Send stamp and partlcu· 
lars for estimates. 

�ALlr�nNIAN A�EN�IE� WANTED. 
JNO. A. WEIR & CO. , Investment Brokers, Los An. 
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PaCific Coast. Correspondence solicited from any one 
wanting information abo ut Southern California. Best 
of DetrOit, Michigan and Los Angeles, Calif. references. (JtlUlOf D 7APON �� � C'ELLLtLo fDu L.AcQUERS 4 1  B AR C L AY ST. L!.. N E W  YORK\- -� A N D VA R N I S H ES FO R M ETA L AN D WOOD 

G U M  L A C 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  Ik c  c-C".-C>--- S O L E  L I C E N S E E S  O F  T H E C E L L U L O I D  C O M P A N Y  � ____ :>� 

ROCK BREAKERS AND ORE CRUSHERS 
,e �nan��a<�ul'e ,\:�la_ s'A����i���h�rtle�i�'; �'!.�e�WI��t:.ft:

, �trw. 'ID�k�,
r
Ju��iR

e
fC5s.��: V ALU ABLE IMPROVEMENTS, for which Letters Patent were granted to Mr. S. L. Marsden. All Crushers supplied by us are constructed 

Y & IU A e H I N E  C O . ,  M a n u factu rel's, A N SO N I A ,  C O N N. & BAf:ON, AKellt s, N J<: W  Y O (( K  and C H I C A G O .  

TH E UNITED STATES LIFE SA V- eH UCKS Catalogne No. 12. just Issned 
ing Se rvice.-Ry Horace L. Piper. A n  interestinl{ pa.. with over 40 new illustrations 
per. treatinll of Distri ct.s Hnd Superin tendents. Stations • sent free. Address . 
Hnd t.heir Locations, Keepers. Crews. DiscipJine .  Boats, The Cushman Chu ck Co.,  H nl-t'-OJ'(" Conn. 
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PROPOSALS. 
NOTICE TO ARCHITECTS. 

TH����06:��t;���i���f x�:,'I,���l�'t�r SOib��r.
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before the 30tb Se ptember next, (competitive ) plans and 
est!imates of cost for the construction of certain Pro .. 
vinc ial Government B u il dings. 

Particulars of competition and further information 
can be Obtained from the under

W
�§�'

GORE, 

LancZs and lvg:�Ulj{/'�1�l::::�1�ner oj Lands & Works. 
Victoria. B. C., f6th June, 1892. j<l16 

p�Ut�����n�.?r
R
otfc�,�!:,

G
��v�nil1t.;�;"iP�rAr�� 

4th District, :!I'o. 1 Prytania �treet, New Orle ans, La., 
June I, IB92 .-Sealed proposals. in dnplicate, will be re­
ceived at this office until 11 o'clock B.. m. Mouday, Au .. 
gust 1, 1892, for buIlding or leasing a dredging plant for 
use at the works of improvement at the junction of the 
Mississippi. Red and Atcbafa}H,ya Rivers, ne ar T urnbull 
Island, Lo u isiana, U. S. A. SpeCifications, maps, blank 
forms of proposal and detailed Information will be fur· 
nished on application to this office. The attention of 
bidders Is Invited to the Acts of Congress approved 
February 27, 1885, and February 23 1887, vol. 23, page 332, 
and vol 24 page 414, Statutes at Large, prohibiting the 
employment of convict labor or the l.abor of , I  assisted" 
foreign immigrants brought into thIS cOllutry for the 
purpose under contract or agreement. Preference will 
be given to articles of domestic manufacture. The 
right is reserved to reject any or all proposals. JOHN 
MILLIS. 1st Lieut. Corps of Engineers, U. S. Army. 

HEL ICO ID  SHANK WOOD SCREWS.  
U .  S .  Pats.: July 2, 1885 July 1, 1890 ; Feb. 1 7  and Mar. 15, 1892. 

Thl8 patent. 

� ed Improve-
.. , ... ... m e n t  i n  _wr,. :�p��t�'i; 

valuable for 
use in flne 
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They obviate tEe necessity of boring the second time 
when used in H a rd Wood ; the ribs on the shank per­
forming that f unction. necessarily making an exact fit 
in the operation of turning the screw into the wood. 
The strain upon the shank, slot and head, while beiM 
rotated is much less than in regular screws, and the 
tendency to split the wood, mar the slot, lUld break the 
head is thereby avoided. 

RUSSELL & ERWIN IUFG. C O M P A N Y ,  
N ew B rita i n ,  C o n n . ,  U .  S .  A .  

NEW YORK, PHILADELPHIA, BALTIMORE, LONDON. 

B E ST lOOS E P U l l E Y  O i l E R I N  T H E W O R L D .  VANDUZEN PAT. L PUL. OILER 
Keeps Pulley oiled 3 to 4 weeks with ODe 
filling. Cost 25, 30. 40, 50, 65 a.nd 85 cent. 
each. Send Price and T R Y  O N E,.  
St.ate diameter a n d  speed of Pulley. Will 
send Catalogue free. Mention this paper. 1).11 .... 

And all Fancy Woods. 
TEAK FOR YA CH TS, !"IPA NISH CEDAR 

F O R  SHELLS, etc. 
T H E  E .  D. A L B R O  CO., 

Eastern { 200 Lewi s Street, { New York, U. S. A. Over T.velve Thousand selected receipts 
are here collected ; nearly e very branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be· 
fore the public. 

Buoys. Lyle Glln. IJife Car. Patrol. 'relephone. Wrecks. With one ful l page illustration. Contained in SCIEN­TIFIC AMERICAN SUPPI.EMENT, No. S40. Price 10 cents . To be had at this office and from all newsdealers. 

Branch, 5 Ft. E. 6th St., 5 
DYNAMO CAST I N GS Complete set of H. 'I.'. BARTLETT, Mg'r. F. W. HONERKAMP, Ass't MII'r. I-Castings for an ��!I ... �:gl'�:.PJif.��?J:.\l� d'::t����:�� ��

J�::,�s
b.

ad. ( M i l l s, CinCinn ati, 0 . )  
The work may b e  regarded a s  the prod uct of the 

studies and practical experience of the ablest chem­
ists and workers in all parts of the world ; the in­
formation given being' of the highest value� ar­
ranged and condensed in concise form convenient. 
for ready use. 

Almost e \'ery inquiry that can be thoug'ht of, 
relating to fornl u l re  llsed in the various manufac­
turing l ndustl'ies, will bere be found answered. 

Instructions tor working many different pro· 
cesses i n  the arts arc gh-Cll .  

I t  i s  impossil>le within the limits o f  a prospectus 
to give more than an outline of a few features of 
so extensi ve a work. 

Under the head ot Paper we have nearly 250 reo 
ceipts, embracing how to make papier mache ; how 
to mal{e paper water proof and fire proof ; how to 
make sand paper, emery paper, traCing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers. razor strop paper. paper for dOing 
up cutlery. sih'erware ; how to make luminous 
paper, photog'mph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing' inks, luminous inks, invisi­
ble inks, gold, silver and bronze inks. white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of AlIO I's over 700 receipts are 
given, covering a vast amount of valuable infor. 
mation. 

Of Cements we have some 600 receipts, which 
include almost every kuown adhesive preparation, 
and the modes of use . 

How to make Rubber Stamps forms the subject 
of a most yaluable practical article. in which the 
complete process is described in such clear and ex­r�!�� ��r:;�

t
:hat any mtelligent person may readily 

Eor Lacquers there are 120 receipts : Electro-Me.­
tallurgy, 125 receipts ; Bronzmg. 127 receipts ; Pho. 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engraving's and printing plates of drawing·s. 

Paints, PIgments and Varnishes furnish over 
800 receipts, and include everything worth know. 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, I and the restoration and preservation of all kinds 
of objects and materials. I 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are i n  search of independent business 
or employment., relating to the horne manufacture of sample articles, will find in it hundreds of most 
excellent suggestions. 

Il1r Send jor descripUve circular. 

MUNN & CO., Publishers, 
SOIENTIFIC AMERWAN OFFIOE. 

361 Broadway. l'iew York. 

STEVENS PATENT 
SPRING StREW THREAD (lALIPERS · Ideal, No. 64. 

Price, by mail, postpaid. 3 inch . . . . . . . . . . $1.00 1 5  inch .. . . .. . . .. $1.25 
Ideal and Leader Spring Dividers , and 

8���:��'a;g'¥'ih.s��ti'titlsr:''lf��ls.D
e
''t
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Il1r lUustrated catalogue free to all. 
.r. STKV F N S ARMS & TOOL C O., P. O. Box 280, Ch icopee Falls, Mass. 

Perfect Newspaper Fi le 
rhe Koch Patent File, for preserving Newspapers, Mag. 
���:

S
r:3�c�3.

m
���

e
::ri�:�s

b
��

n
t�:

C
��}�N�Tjr���E

a
:I� CAN and SCIENTIIo'IC AMERICAN SUPPLEMENT can be s uppl ied for. the low price of $1.50 by mail. or $1.25 at the office of thiS paper. Heavy board sides ' inscription SCIENTH'IC A.MERICAl'O " in !i:lt. Necessary for eve

M-8N
e
N� C��:��bR�tS::SVS;IE����i�' A��%�s:.N. 

The COming Mathematician and Acco untant will do his IIg u ring wlth a 
COM PTO M ETER. 

�g E;�::.
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arWrite jor pamphlet s. 
FELT & TARRANT MFG, 00. 

iJ�-iJ6 Illinois Street, 
CHICA GO. 

THE MILITARY ENGIN E E R  AND his Work.-A lect u re by (:01. W. R. Kinll, in the Sibley College Course. Early M il itary Engineer ing. Modp.rn M ili ta ry EmdneerinJl. Fie ld Fortific ations. Sieges. Milt .. tary Bridges , Surveys  and Explorat ions, Bo u ndary and Lake Surveys. Conta ined in SCIENTIFIC AMERICAN SUPPLEMENT, No. !S4l. Price 10 cents. To be had at this office and from al�newsdealer8. 

VANDUZEN SJ��M PUMP 
THE BEST I N  THE WORLD. 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

SIZES.-­Gallon. per Hour.  Cost 87 to 875 elch. Address THE VANDUZEN &. TIFT CO. ,  
1 0 2  to 1 0 8  E. Setond St. , Cintinnati, O .  

TH E WESTE R N  U N IVE RS ITY,  OF P E N N S Y LVA N I A .  

C�:ri;\�r: .R��o����r
� i!if.u�:�{;!'n i��f8���J 

El ect rical E n �i n eerillg, A SU'on oln" (AlJegbeny gP::�to���r)b�ir:';c!����fn��i�n��o�i�!J�:�:-;.
a���i: 12tb. $100 for best entrance examinations. U Pittsb u rg 

is the place to st u dy engineering." For catalog ue write 
W. J, HOLLAND,!I�:D .• D.D., Pres., Pittsburg, Pa. til,' W A �a!:.'M�J��&�t� 

, � 't-- in volume and quality of tone are 
\ �  the BEST I N  THE WORLD. War-

. ranted to we ar In any cl1mate. . 
Sold by all l eadIng dealero. Be a u · ' ,� tUuny ill us trated so uvenir cat-

� .,.7 . alogue wi th portraits ot famo u s  
..;' . artists w i l l  be Mailed FREE. 
LYO N  &. H EALY, C H I CACO. 

�� �rA�RISON C�NVEYOR ! 
Handling 6ram, Coal, Sand, C lay, Tan Bdk, Cinders, Ores, Seeds,&c. 
��.I BORDEN, SELLECK & CO. , 1 Ma�:W:'rs. } Chicago, IlL 

T H E  P E R F E C  T �R U D E  O I L  B U R N E R 
B EST R E G U LATI O N , -

- H I G H E S T  E C O N O MY 
F O R A L L  P U R P O S ES 
MAN U FACTU RED IN S IX  SIZ,ES B Y  

MAN E N G I N E  M A N F G  C o  R O C H E S TE R . N EW Y O R K  
HOW TO-MAKE AI:)'l'ORAGE BAT· 
tery. - B y G. M. Hopkins .  Directions for making a 
Plante bat tery and for charging the same. With 4. 1 11os. 
trat ions. Contained in SCIENTIFIC AMERICAN Su� ... 
PLEMENT, No. 84:&j. Price 10 cent8. '110 be had at th IS  
office a nd from al l  new sdealers. 

$22 FI RST CLASS C U RTAIN DESK 
• Four and a Halffeet long. Un­

limited varIety In stock and to order. 
an Desk & Seating Co. 

Av., CHICAGO, U.S.A. 

World's Fair Exhibitors 
ATTENTION.  

Do yon desire th e  services of a rel iable company 
to receive. insta ll and superintendJour e xhibit 
during the World ' .  Columbian Expo.ltlon l 
We can save you money. Onexceptional references. 
Write for pamphlet and partic u lars. 

CHICAGO COMMERCIAL COMPANY, 
501, 502, 503 HomQ Ins u ran�e Bldll" Chicago. 

To Z:I1 'V" e:l11;ors. 
an�' �����:��;;e'r��p��r�'f)\::i�Nl��.m:�V��'!,�� ors. Guarantees to work out ideas in strictest secrecy, 
and an11 imp" 01:'ellU'nt tlw t he can suggest. (foes 'wi.th th� 'Work. Thonsands of men have crude though really val­
u able Ideas, which they lack mechanical training to de­I velop. Novelties and patented articles manufactured 

by contract. 1 S t  Se n eca St.,  C l eveland. Ohio. 

A R T E S I A N  
Wells, Oil and Gas Wells, drilled 
hy contract to any depth, from 50 
to 3000 feet. We also man ufac­
ture and furnish everything reo 
qui red · to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,(0) feet. :��ti,�� !t"Ji�e��Xt;;1111���� 
:
d 8tt"W�tL A38Il'�t Y CO .. ST&III1T, NIIW YOBL 

© 1892 SCIENTIFIC AMERICAN, INC.
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Back Page, each i nsertion .. ..  - .. $ 1 . 0 0  a l i n e  

THE BRIDCEPORT WOOD FINISHINe CO. 
MAN U FACTURERS OF 

'l'he above are charges per agate line-about eight 
words per line. This notice shows the width of the line. 
and is Bet in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
mont. as the letter press. Advertisements must be 
fPceived at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

WHEELER'S fATENT WOOD fl LLE R. . 
BRE  1 N I G' S  LITH O C EN 3 I LI CA'TE . IDAI N T . 
ADAPT ED TO ALL CLIMATES ESPECIALLY MARI N E  EXPOSURES. 

GRANVTLLEM:-BRElNIG; P R I N C I PAL OFFICE. 
G E N E RAL AG E N T  & S U PT. NEW YILFORD, CONN. 

Bran c h  O m ce� Rnd \Vn r  .. h n " oe •• -CHICAGO, 211 East Randolpb Street. 
NEW YORK. 240 Pearl -t.-ST. LOUIS, 521 St. Charles St.�BOSTON. 85 Oliver St. 

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

Victors )fl , � , sr �T4l0G" K 0 0 A K S .  
Cl -

filE: I! Regular } 
" Improvement the order of the age." 

THE SM ITH PREMIER TYPEWRITER 

Junior I 4 styles and sizes 
for the season of 
1 892, 

Folding Daylight 
O V E R M A N  W H E E L  C O .  Ordinary $6.00 to $65.00. 

eOSTON. WASHINGTON. DENVER. S A N  FRANCISCO. 
A. G. SPALDING & BROS., Special Agents, 

OIIIOAGO. NEW YORK., PHILADELPHIA. 
--�-� - ------------

:J:)C> U SEE:B;: P C> VV EH..'1 
We can supply it with the 

Motor or the 19th Cantnry 
Cost a�� 7g�eO�e'itfO�

e
lj;our to 

each indicated horse power. 'i''''''Ji===�� h ht '1Vortfl, u()t. size, rnll valuc lies," 
11 What others think of me Is stated 

in catalogue. 
CHARTER GAS ENG INE  CO. 

P. O. Box 1<18, !Sterlin!" III. 

THE AMEnI�AN �ELLTELErH�NE ��. 
95 M I LK ST . ,  BOSTON ,  MASS. 

This Company OW IIS the Letters Patent 
granted to Alexander Graham Bell, March 
7th , 1876. No. 174, 165, and January 30th, 
1877. No. 186, 787. 

The transmission of Speech by all known 
forms of Electric SpL.lking Telepuones in· 
fringes the right secured to this Company 
by the above pateu ts, and renders each 
ind i v idual USCI' of telephones not furnish­
ed by it or its l icensees responsible for Ruch 
unlaw ful use. and all tbe consequences 
thereof. and liable to �uil therefor. 

THE GIBBS PATEN"T 
D IJ !ST PROTE( :'l'OR. 

For protecting the nose and mouth 
from inhalations of dust of every 
character. Invaluableiu mills and 
factories. P e r  fe e t protection 
with perfect ventilation. Dust 
inhaled into the nose and lungs 
results in Catarrh and Consump­
tion. Nickel plated protector sent 
postpaid on receipt of $1. 

Gibbs Respirator C o . ,  
36 S. La Salle St., Chicago. 

�ATENTS ! 
' , ' . Wlrh

E
�:��;,t,l��t%n& 010iil!

n ��::r��� 
AMERICAN, continue to examine improve. 

' . 

ments, and to act as Solicitors of Patents for Inventors. 
In this line of business they have had jorf,lI ... tive years' f.cllel'ience. and now have 11nequaled /acUitie.'l for the 

preparation of Patent Drawings. Specifications, and the Drosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUDD & Co. also attend to the preparation of Caveats, Copy­
rights for Books, Labels, Reissues, ASSignments, and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 
tafnr

am
�f1��6�;n�� °ibg�t

r
�:te��s8rEAi���Oro c��: 

Cltre ttem · directions concerning Labels, COPYrig�ts, 
DeSigns, Patents, Appeals, Reissues, Infringements, Assignments. Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, .free of c}/ arge, a Synopsis of Foreign Pa,.. 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

lll U N lS  &; CO •• !SOIiCitOl'S of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 621 F Street, Pa­
Ulc BUildln& .ear 'lth Street, Washington. U. C. 

Latest improvements, regist ers for ex .. 
posures ; glass plate attachments ; daylight 
loading, etc. ,  etc. Send for catalogue. 

THE EASTM AN COMPANY, 
ROCHESTER, N. Y. 

-.. ---"" iioo BICYCLES 
in stock. New and secon:l­hand CalIh or limt!'. 
A. W. G U M P  "" CO. DAYTO N , O H I O. 

Send for list. 
AGENTS WANTED. DICYCLES. IlUII8 .. 4 T1'PElfRITIIRS T.lILElI llII IIXClUlIIu.. 

because everybody calls for Lunkenheimer's 
Single Connection " J u nio r "  L ubrica­tor. It has stood tile test for years, and is 
still the simplest, most efficient and satis .. :n���. 8i���u����:�!

i
��ifU����;;i� °fv�� 

universal satisfaction. Supplied by de'Jers or 
write T h e  Lunk enheimer BrasP't Mfg. 
Co .• CinCinnati, OhiO, U. 8. A. Catalogue 
of superior Steam Specialties, Valves, Lu­
bricators, Oil and Grease Cup� etc., sent if 
you mention the SCient;jlc. 

Important Improvements. 
All the Essential Features greatly perfected , The Most Durable In Alignment. 
Easiest RunninlZ and Most Silent. 

All t]'pe cleaned in 10 seconds without soiling the hands The �mith Premier TypeWrite' Co , S.vracuse, N .  Y .. U .  S.  A. P- Send for Catafogue. 

PATENT JACKET KETTLES � .. 
Plain ·or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAV ERY CO .. S. �'ront &. Reed Streets, Philadelphia. Pa. i 

AUTOMATIC 
TIME RECORDER.  

Every employe keeps 
his own time. 

Simple, accurate, 
economicaL 

Manufactured by 
B U N DY M Fa ,  co., 

Binghamton, N .  Y. 
P- Sena jor circular. 

C R A D E  B OATS. 
We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

OVER 
33. 000 SOLD. 

We Make all  Sizes Pipe Boilers and Engines 

Cedar Row Boats from $2� upward. 
Vapor and !Steam Launches from $300 npward. 

I:!r SEND 10e. FO R COMPLETE CATALOGUE. 
DAVIS BOAT AND OAR CO. , DETROIT, M ICH. ,  U. S. A. 

�@@� AR?>@tQlt 
<t@RtQlmR?>n��o 

OTTO GAS ENGINE WORKS, PHILADELPHIA. 

We}�e wIriiUelt)l ?A b>@@�-A\II 
?Ab>©I!.d �@Il\!lI1iljllb>ila "'lie)'el�ll- �2 
fla<g!e�- � I ml\!l�trn.tli@Iljl� - lllij� 
teIre�tliIljl� Irela<1:liiIljl� @f <1:liefliIljliiie 
hl\!ltlij -W©li"<rJI� @f �xlP'�Iri�Iljl<l:e ­
lP'©f<e j,IU<g!o �©o� �:2: n �©Il\!lI1iljlI!]>(\Jlll 
1'\ �lijl\!l�1 �@�t©lijo 

BAR N ES' W AT E R  E M ERY 
TOOL  G R I N D E R  

Has no p umps, 
no v a l v e s. No 
piping required 
to supply it with 
w at e r. Always 
r ead y  for u s e. 
Simplest in con­
struction, m o st 
efficient in oper­. ation. Send fOll . C a t a lo gue and 
Prices. 

w. F.  &. J O H N  B A R N ES CO. 

Free o n  application t o  any Columbia agent, 
or sent by mail for two two-cent stamps. 

ELECTRO VAPOR ENGINE .  
GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FlUE. NO DANGER. 
NO ENGINEER. 

Engine operated by spark 
from small battery. 

You tnrn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gi::;'� ';�Pl��@

u
��!s � 

pacity. 
-lIANUFACTURED BY-

KA N E " CO. , 
CH I CACO, I LL. 

P-Send stamp jor catalogue .. V." 

El:DIBC>N'" C E N E R A L  E LECT R I C  co. 
I N CA N D E S C E N T  A N D  A R C  L I C H T  P L A N TS. 

Stationary a n d  Railway M.otors.-Lamps.-Uables.-Safety Devices. 
D I s'rR I CT OFFICE!S. 

Canadian . . . . . . l!ldison BUildln!?� 77 Bay St., Toronto, Can. \ Pacific Coast .. Edl90n B'ldlng, 112 Bush St •• S. Fran.,Cal. ����:::::::: ::::ilidi80J�utl�i� ���:Jl�t.?�i;:'�'o��: PacifiC Northwest . . .  Fleischner Building, Portland. Ore. 
New England . . . . . . . . . . . . . . . . . . .  !?lOtis St., Boston. Mass. Rocky Mountain . . . . . .  Masonic Building, Denver, Colo. 

���"'b1n����. ��.���� .�
e
������·: : : : : : : : : : : :  . .M· victO,:ia ·str:ef:�'!,=r:r �:gottr��.��l.:;,r!. 

BYf.JOHIS' 
-AI'lllfll 

STEAM PACKIN G 
Boiler Coverings, Millboard, Roofing, 

Ruilding Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRlt& 
H. W. JOHNS MFG. CO., 87 Maiden Lane. N. Y. 
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acres. Contained in SCIJo:NTIFIf' AMER I CA N  SUPPLE. MENT. No •• ' lilt and � ' H .  Price 10 cents "ach. To I>e 
had at thi .. office and from all newsdealers. c5li)I'neum atio 'I ire Bioycles. 
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NEW MAIL --$ 1 00-- ����� 
Cushion Tires, Tangent Spokes 

With Pneumatic Tires, $120 
Also $185 and $150 patterns. 

:: ���r�'k���t�h: · : : :$I� 
Handsomest and best Diamond 

Safety. Sena fnr Catalogue 
and Second-Hand List. 

Will. Read & 80ns, 107 Wash'ton St. Boston, .ass 

ESTA B],ISHED :1.846. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Incl uding Postage. 

Weekly-�2 N u mbers a Yenr. 
This widely circ u l ated and splendidly illustrated 

paper is published weekly. Every number contains six­
teen pages of useful information and a large number ot 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinpry, 
New Inventions. Novelties in Mechanics. Manuf9.(;(,ures, 
Chemistry, Electricity, Telegraphy. PhotogrRphy, Arc:hi .. 
tecture, Agriculture, Horticulture, Natural HiStory, 
etc. COOlplete Ilst of patents each week. 

T erms of-g:u'(j�Cl·tRtioll .-0ne copy of the SeIEN­
'l'l.l!'W AMERICAN will bEfE·�'9t for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tlll'ee doll al's by the 
publishers j six months, $1.50 ; three months, $1.00. 

Ci llbs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

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

lll U N N  & C O . ,  361 Broadway, N ew York. 
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This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in siz� 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week. 
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departmentli of Science and the Useful 
Arts, embracing- Biolog-y. Geology. Mineralogy. Natural 
History. Geograpby, Archmology. Astronomy Chemis­
try, Electricity, Light, Heat. 'Mechanical Engineering, 
Steam and Railway Engineering, Mining. Ship Building. 
Marine Engineering, Photography, Technology. l\lanu .. 
facturing- Industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

'1'he nwst 1111'PoTtall t Engineering n'orks, Mechanisms, 
and Manc.factures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the �UPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order. express money order, or check. 

M U N N  &; C O . ,  3 6 1  Broadway, N ew Ym'k, 
---0---

�undi"Q �ditit\n. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates ,hI, colm's, and with other fine 
engravings ; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resl .. 
dences. city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with '!'ull 
Plans. Specifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the ]. al'gest Circul ation of any 
Architectural publication in the world. Sold by all news· 
dealers. $2.:;0 a year. Remit to 

M U N N  &; C O •• Pnblishers, 
361 Broadway, N ew York, 
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