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the unknown land and sea that lie within the line of states that the land in the neighborhood of Cape 
the Antarctic Circle. Of these, one will start from the Adare showed freedom from volcanic action. Observa
Old and two from the New World, and all three from tions show the temperature to be uniformly higher 
the Northern Hemisph,ere. than at the opposite pole, and the ice formation is less 

Belgium will dispatch an expedition from Antwerp ; broken and more massive. Add to these facts the 
another is projected in New York by Dr. Frederick N. records of soundings taken by various navigators, and 
Cook, of Brooklyn, an Arctic explorer of considerable we have substantially the sum of our knowledge of 
experience ; and the third will probably make ready Antarctica, a knowledge which is so limited as to ren
in Philadelphia, under the auspices of the American der this pre-eminently the "unknown land" among the 
Society of Naturalists. All of these are being organized unexplored regions of the earth. 
strictly in the interests of geography and general sci- ••• I .. 
ence; and it is safe to say that before many summers Leaky Calnera--'''o Test alid Reined),. 
and winters have passed the spell of mystery which Every now and again we meet with some one who is 
now broods over the vast regions that are shut in be- quite nonplussed in trying to account for streaks and 
hind the majestic wall of the" Antarctic Barrier " will fog marks " which only occur now and then." The 
be broken. plates and chemicals are often blamed, but frequently 

How comes it that through all the long centuries of it is the camera which is at fault. Some tiny hole or 
Arctic exploration, with its lavish expenditure of life ('hink lets in light. Sometimes the evil effect is only 
and treasure, men have been content to let the se('ret:;< appreciable when direct sunlight happens to fall in a 
of the Southern Polar regions lie so long undisturbed? certain direction. To test for light leakage, cap the 
Perhaps the broadest explanation is to be found in lens, remove ground glass, cover the head with focus
the fact that the activity and intplligence of the world, ing cloth, and turn the camera about in every con
its wealth and resources, and indeed the bulk of its ceivable direction in strong sunlight. Try the bellows 
population, have always been found in the Northern when full out, half out, and so on, and when the rising 
Hemisphere, and interest has naturally centered in the front is in various positions. Look out for light find
Pole which was nearest and most readily accessible. ing its way in the diaphragm slot or between the front 
The particular causes in the earlier explorations were and lens flanges, or through the screw holes of the 
to be found in the effort to discover a northwest passage rising front. Make a second similar investigation, but 
from the Atlantic to the Pacific. and in later times in a this time remove the lens and look through the lens 
certain spirit of emulation and romance which has led hole. Insert a dark slide in its proper place and draw 
successive Polar explorers to select that field which was the shutter. You will very probably find that a slight 
already rendered famous by the successes and failures glimmer does find its way along the edge nearest to the 
of their predecessors. draw slide, and this will fully account for the foggy 

But whatever may be the explanation, the fact re- streak along various negatives. 
mains that while we probably know, either by observa- The remedy depends upon the place where the light 
tion or well founded inference, the main facts regard- leaks into the camera. If in the bellows, a tiny patch 
ing the North Polar regions, those to the south are rela- of black court plaster (inside and out) will probably 
tively as much " terra incognita " as they were a cen- meet the case, or a bit of black kid glove and a touch of 
tury ago ; for whether the interminable wall of tower- liquid glue. If in the woodwork, a bit of black sealing 
ing ice-cliffs hides a sea or a continent remains to be wax may answer. If between the lens flange and 
proved, and is one of the most interesting problems camera front, try plugging with stiff yellow soap, or 
which the projected expeditions will endeavor to solve. putty may do. If the diaphragm slot of the lens is at. 

Our present knowledge of Antarctica is extremel:;, fault, a broad rubber band or one made of black elasti(,'· 
limited, and the sum of it is soon told. What we do or velvet ribbon will meet that case. If light gets in 
know seems to indicate that the South Polar regions between the camera back and dark slide, this should; 
consist either of a vast ice-covered continent or of a col- be trapped by gluing (not on the top of, but in place of 
lection of islands cemented together, as it were, and the old) a new piece of soft close pile velvet ribbon .. 
capped with ice. From the earliest records of discovery Liquid glue, diluted with vinegar, is a convenient ad-
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continent of land or ice or both has been touched and The St. Loois Break. Her Own and tbe 
named by various voyagers. The line which indicates St. Paol's Record. 
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The Davy-Paraday Re.eareh Laboratory. 

In Albemarle Street, London, adjoining the imposing 
facade of the Royal Institution, is an old fashioned 
mansion, which was once the residence of Lord Cowley. 
Like most of these West End residences that antedate 
Nash and the age of stucco, its lofty rooms and hand
some staircase recall the spacious hospitality of bygone 
days when Albemarle Street was very " West " indeed 
and fashionable society groped its way home by aid of 
the linkboy's fitful torch. But it will henceforth sub
serve the genial purposes of hospitality no more. 
Peering through the deep Queen Anne windows to-day, 
you will see without difficulty that in some way or 
other science has set her seal on it. The walls have 
lost their somber paneling and gleam with the cleanest 
of white tiles. You get a glimpse of long, severe teak 
tables, fitted up with curious metal taps, glass vessels 
with crooked necks, rows of Bunsen burners, and a 
miscellaneous popUlation of professional looking stop
pered bottles. No. 20 Albemarle Street, in fact, looks 
like a branch of the Royal Institution next door, only 
more so. The explanatiou is that what was Lord 
Cowley's town house is now an important national 
institution-the Davy-Faraday Research Laboratory, 
to wit-founded and endowed by that generous and 
enthusiastic man of science Dr. Ludwig Mond, F.R. S. 
It will be practically the first great public laboratory 
ever established in England purely for the purposes of 
chemical and physical research. Dr. Mond has lavished 
money on the alterations, fittings, apparatus and ap
pliances required to convert this roomy old building 
into a place where the patient and delicate work of 
scientific exploration may be fitly carried on, and he 
has crowned all with a splendid endowment to meet its 
heavy working expenses. The Royal Institution next 
door is to act as a sort of godfather and guardian to 
the Davy-Faraday Laboratory, but otherwise it is to 
remain an entirely independent institution. The key
note of Dr. Mond's public spirited scheme for the ad
vancement of science is simple. 1'he laboratory, with 
its splendid equipment, is open as a free workshop to 
every man of science who wishes to enter the field of 
pure research and can show the trustees that he is the 
right man for the work. 

Externally there are only trivial signs of the splendid 
accommodation that Dr. Mond has provided inside No. 
20 Albemarle Street for the men of research. A 
London Daily Graphic representative who recently 
went over the laboratory found that the numerous 
spacious rooms extending from the basement to the 
fourth floor had all been admirably ntilized. No fewer 
than sixteen separate laboratories for research work, 
each capable of accommodating one or more investi
gators with their assistants, have been provided, besides 
a large museum of apparatus and various rooms for 
special experiments. It is interesting to note how the 
specialisIns into which all scientific research tends to 
divide itself appear to have been provided for. On 
the ground floor, for instance, is a fine room specially 
fitted for the delicate work of organic chemistry-that 
progressive branch which. has given us the myriad 
useful products of coal tar and has ihe loftiest aims, 
perhap8, of all. You can see in- Ml the beautiful 
fittings and apparatus the experience which Dr. Mond 
has borrowed from the great German laboratories. 

At the rear of this is an equally flne room for 
" inorganic " research, and between the two a balance 
room, where the subtile compounds under treatment by 
the chemists are weighed down to the tiniest fraction 
of a grain. Solidly bedded on masses of stone pro
jecting from the walls, nothing short of an earth wave 
would give them a tremor. When you are weighing 
to the 5, oooth part of a grain, you require precautions 
of this sort. 

On this !lame ground floor is a useful little ironclad 
den. This is the explosion room, and the post of ob
servation is at a small hole in the iron door. Down in 
the basement are rooms for thermo and pyro·chemis
try. The latter means research with the att-conquering 
electric furnace. Great batteries of electrical accumu
lators are to be fouud here, and deep down below the 
level of Albemarle Street we find Lord Cowley's wine 
cave converted to the nobler uses of a " constant 
temperature" vault. A beautiful room is the museum 
of apparatus on the second floor, where everything 
will a we and bewilder the layman. For here are 
stored all the fearful and wonderful tools with which 
the researchers will work. It is a blaze of glass and 
brass. By the time the visitor has got up to the third 
floor he gets bewildered with the apparently endless 
succession of handsome workrooms, aU splendidly 
fitted with teak operating tables, glazed fume cham
bers, slate reagent racks, gas furnaces, > blowpipe 
stands, stoneware sinks, and what not. On the fourth 
floor it is still the same. varied by a dark room for 
electric discharge observat1ons, and another absolutely 
black for photographic work. Even the roof comes in; 
the eternal red gas and blue wate:." pipes which crawl 
about everywhere are found writhing up here. In a 
word, this is a place where the chemist Clan be happy. 
It is kept at the even standard chemical temperature 
(62 deg. Fahrenheit) throughout by steam radiators, 
anI} there is a. lift reaching every tloor. Dr. Alexander 

J ,ituttfi, �tutri,au. 
Scott will be the superintendent of the laboratory, and 
Lord Raylt'igh and Prof. Dewar its directors. 

The laboratory was opened by the Prince of Wales 
on Tuesday, December 22, 1896. Dr. Mond made an 
appropriate speech in which he gave an idea of the 
motives which prompted him to make the munificent 
gift which cost him some $500,000. He then gave a his
tory of the enterprise from the time when he first 
brought it to the attention of the scientific world. He 
said that he " named it the Davy-Faraday Research 
Laboratory in perpetual memory of those two pioneers 
of science who carried out their world famed and epoch 
making researches almost on that spot, and whose ex
ample he hoped would stimulate and inspire every one 
who came under that roof. . . . As soon as his 
royal highness had declared the building open, per
sons of either sex or any nationality would be welcome 
within its walls, if they could satisfy the laboratory 
committee that they were fully qualified to undertake 
original research in pure and physical chemistry; the 
preference would naturally be given to those who had 
already published original work." 

The Prince of Wales, in reply, said: " Prof. Mond, it 
affords me much satisfaction to assist at the opening of 
the series of beautifully arranged and well equipped re
search laboratories which this country owes to your gen
erosity, and I congratUlate the members of the Royal 
Institution of Great Britain upon this most important 
accession to the resources which have been placed 
at the command of the institution for the advance
ment of chemical and physical science. The Royal In
stitution has long enjoyed a world wide reputation, 
thanks to the marvelous work of the succession of illus
trious men whose researches, carried on within these 
walls, have very largely contributed to secure and main
tain for this country a foremost position as a source of 
great discoveries and important advances in science and 
its applications. The identification of the laboratories 
which you have founded with the names of two of the 
most eminent of former professors of the Royal Institu
tion and of English men of science-Humphry Davy 
and Michael Faraday-is a graceful act on your part. 
The fact that the present distinguished professors of 
physics and chemistry, Lord Rayleigh and Prof. Dewar, 
have undertaken the important duties of directors of 
the new research laboratories without any remunera
tion must afford most gratifying evidence to you of the 
great faith entertained by them in the benefit to the 
promotion of science which your wisely applied munifi
cence is destined to realize." His royal highness then 
declared the laboratory open. 

••••• 
Pavorable Condition of" Export Trade. 

An excess of exports of $102, 882,264 was the gratifying 
exhibit made by the records of the fiscal year 1895-96, 
says the New York Times. A recent tabulation for 
the calendar year, in part official and estimated for the 
months of November and December, made it plain 
that the excess of exports would be much greater for 
the fiscal year 1896-97, if the tendencies shown during 
the calendar year were not changed. The detailed 
report of exports and imports for the eleven months 
of 1896 will soon be published, and they will support 
the statements published recently in the same paper. 

The figures referred to indicated that the imports for 
the calendar year would be about $687,000,000, while 
the exports would be $907,000,000. But the detailed 
statements for the eleven months since made up show 
that the export trade ran above the average for the 
preceding months, and that at the close of November 
the exports were $870,000,000. During November the 
exports of domestic merchandise were $107,830,878. 
Unless the exports dropped suddenly in December, and 
there is no indication in the advance figures of the 
Treasury that ithey did fall, it is evident that the total 
exports for the twelve months will be not far from 
$970,000,000. 

There may have been an increase beyond the aver
age of previous months in the imports, but the figures 
hardly will go much beyond $700,000,000, if, iudeed, 
they reach that total. So that the prospect is that it 
will appear that this country has exported, exclusive of 
gold and silver, $270,000,000 more than it imported. If 
this ratio continues during the next six months, the 
result will be the largest balance of trade in the history 
of the country. According to the Treasury report, our 
largest balance was in 1879; when the exports exceeded 
imports $264,661,666. 

In view of the warnings that are being thrown out 
by Canadian and other British interests that they need 
not expect to receive any concession in the way of low 
tariffs, or much by way of reciprocity, from the Ways 
and Means Committee, it is interesting to note the im
wrtance of the trade that is. to be thus discouraged, 
while the attractiveness of reciprocity is to· be tried 
upon Central Am�rican and West Indian buyers, who 
have not yet developed wants as many or as impera
tive as those of the people of the United Kingdom. 

Take agricultural implements, for instance. The 
United Kingdom, Germany, France, and all the rest of 
Europe took less of these things from this country in 
the eleven months ending with November than they 
did in the corresponding months of 1895. British 
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North America, taking $296,159 in eleven lllonths of 
1895, took $370,128 in 1896; Cuba fell from $50, 954 to 
$1, 306; Argentina dropped about $240,000 ; other 
South American countries took less than they did in 
the previous year. But British Australasia, taking 
$357,336 in 1895, bought $412,007 in 1896, an increase of 
$54,671, or twice as much as the value of all the agri
cultural implements sent to Brazil. 

British North America was one of the few count.ries 
that took in 1896 more books, maps, engravings and 
other printed matter than it took in 1895. In the 
eleven months of 1895 there was sent to British North 
America $470, 240 of these goods; in the eleven months 
ending November, 1896. $545,035, an increase of $74,798, 
more than the total export of such goods to Colombia, 
or Mexico, or Brazil and Argentina combined, all of 
which countries took less than they did a year ago, 
while British Australasia added $18,959 to her demands 
of the previous year. 

A table will show at a glance the gains of the year 
in exports of carriages, freight and passenger cars: 

Eleven months Increase 
ending November, or 

1895. 18911. Decrease. 
Carriages and vehicles. . . . .  •• •• . .  . . . . . . . . •  $1.45t, 786 81, 73.�, 778 *$299,042 
Cars, passenger and freight, for railroads.. 867,861 782,308 t65,048 

Total . ... . . . ..... . . . . ........ ...... . . ... . $2,322,587 
United KIngdom........ . . ... .. . .... . . . . .. 826,888 
British North America.. ....... . . •  . • .  . . . .. 125,0111 
Mexico. . . • . . . . • . • • • • . . • • .... • . • • • • • • • • • • 898,982 
Argentina. . • . • . . • . • . . • . . • . . . • • • • •• . • . . • • • • 68,835 
British Australasia........................ 2IYI, 720 
Africa.. • . • .  . . . . . . •• •• • ••• . . . . •••• . . .  . . 184,756 

* Increase. tDecrease. 

--- ---

$2,516,081 *$193,494 
454.4115 *127,007 
156.461 *81,451 
540,189 *141.257 
105,931 *42,096 
260,189 *52,419 
831,560 *l96,f04 

The trade increase with Africa in carriages and cars 
was more than the net increase in that of manufac
tured goods. 

The cotton raisers and manufacturers will be inter
ested to see who were our best customers for manufac
tured cotton and for cotton cloths. The showing is. as 
follows : 

Eleven months ending 
November. 

1895. 1896. 
United. Kingdom ......... ........... ... .. . .... .. $80,942,499 $102,051,748 
Germany .... . . . . ... ................... . .. . . . . .. 83,212,825 88,049,526 
Frauce . . ........ ... .. ...... ......... . ....... . . 17,027,188 19,08U,884 
Other Europe . • • • . . •  . . . . .  . •• • . . •  . .... . • •• . . .  . . •  23,1()6,988 28,886,284 
British North America.......................... 2,787,998 2,814,529 
Mexico. . . . . . . .. . . . . ........... ••••••.•.•.•.•• 1,288,364 1,31;3,986 
South America............... ••••• •. • • •.... . .. 4,650 1,764 
Asia and Oceanica............ . . . . . ....... . .. .. 771,827 1,380,677 
Other countries. . . . . • • • • . . . . .. • • .. . • • • • • . .. .... 828 612 

Total unmannfactnred ...... . . ............... $159,142,112 $193,189,010 

There was a gain in exports of cotton cloths in the 
eleven months, as compared with 1895, of $5, 764,971, the 
gains being made almost everywhere except South 
America. The greatest gain was in China, which 
bought $5, 534,482 of cotton cloths, or $3, 758,653 more 
than in the like period last year. British North Ame
rica exceeded its take of 1895 by $547,661. 

The United Kingdom, British North America and 
Briti!:lh Australasia were the purchasers of a large part 
of the total export of $3, 408,612 of bicycles and parts of 
bicycles. They took more than two-thirds of the whole 
export. Of builders' hardware, the United Kingdom, 
Germany, France, Central America, Argentina and 
Brazil were improving customers, British North Ameri· 
ca, British Australasia, and Mexico showing the most 
improved demand. 

. 

Almost every country with which this country trades 
took a great deal more of American machinery in the 
eleven months than. they did in 1895-an increase of 
$7,302,970. The United Kingdom took $2,000,000 of this 
increase. ,All through the rest of the list the recurrence 
of the United Kingdom, British North America, and 
British Australasia as customers that persist in buying 
more of the United States is striking, particularly as 
the eviaence is side by side with that showing that the 
countries with which the United States was at great 
trouble to make r�ciprocity arrangements appear to be 
falling away from this country. 

... �. 
Large Shipment of" lU l n i n g  lUachinery. 

We publish in another column an account of the vast 
increase in our export trade during the past year, and 
especially the increase in our exportation of manufac
tured goods and machinery. 

On the 6th· inst., the two steamers Lady Furness 
and Kurdistan sailed from New York direct for 
South African ports-Cape Town, East London, Natal, 
etc. The'se steamers belong to the Union Clan, and 
American and African lines, both English companies, 
and the lines have been established with regular 
monthly and semi-monthly sailings for the. past three 
years. 

On the steamers above named the Gates Iron W o .. ks, 
of Chicago, shipped thirteen carloads of mining 
machinel'y consigned to Johannesburg. The total 
shipment weighed over half a million pounds. 

... ' . 

THE Academy of Natural Sciences, of Philadelphia, 
has decided to confer the Hayden Memorial A ward for 
1896 on Prof. Giovanni Capel1ini, of Bologna, the 
geologist. 
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A NEW ELECTRIC CURRENT REGULATOR. 

To regulate the intensity of an electric current, more 
particularly as used with incandescent electric lamps, 
the improvement represented in the accompanying illus
tration has been patented by William Hawker, of Wind
sor Mills, Quebec, Canada. The regulator is designed 
to be of especial value in a sick room or hospital, or in 
other places where it is desired to turn down the light 
as may be done with a gas jet, without entirely ex-

HA WKER'S ELECTRIC CURRENT REGULATOR. 

tinguishing it, and it may also be used with many de
vices, the principle being designed by the inventor for 
application with either alternating or direct currents. 
On a suitable base plate is a pair of resistance coils and 
four pairs of contact plates, as shown in Fig. 1, and 
shunts extend from the first pair of contact plates to 
connections with the lower ends of the coils. From 
the second pair of contact plates the shunts are tapped 
into the coils at a point perhaps a quarter or a third of 
the distance up, and from the third pair of contact 
plates the shunts are connected with the coils at a still 
higher point, while the last pair are connected with 
the lead wires, from one of which a £hunt leads into the 
upper end of one resistance coil and from the other 
a shunt leads to the upper end of the other coil. On 
the base are two main contact plates with which the 
lamp wires are connected; and to close the circuit be
tween them and the plates connecting with the re
sistance coils, a block of in-
sulating material is employed, 
as shown in Fig. 2, the block 
being moved by a screw shaft 
having at its outer end a 
crank handle, and the block 
having at its ends metal plates 
electrically connected by a 
strip of metal. As will be 
readily understood, a varying 
resistance, increasing or di
minishing the intensity of the 
light, is obtained by connect
ing the several plates to the 
l·esistance coils at different 
points. The improvement is 
here shown adapted for use 
in connection with one incan
descent lamp, but the regu
lator may be made of any 
suitable size for use in con
nection with a series of lamps 
or other devices, although the 
inventor has patented another 
form of regulator designed to 
use with a number of lights. 

••• 
Celebration of Niagara'. 

Electric Po..ver. 
The successful transmission 

of electric power from Niagara 
Falls to B uff a I 0 was cele
brated January 12 by a ban
quet at the Ellicott Club, of 
Buffalo, which was attended 
by about 400 invited guests. 
The menu cards were elab
orately gotten up, the covers 
being ma d e of aluminum 
manufactured at N i a g a l' a 
Falls with the electricity de
veloped there, and with the 
name of each guest engraved 
thereon. Among those pres
ent were Nikola Tesla, of New 
YOI' k: Elihu Thomson, of 
Lynn, Mass.; E. J. Houston, 
of Philadelphia; Charles F. 
Brush, of Cleveland; Elisha 
�ray, of Chicago; Charles A. 

Coffin, of Boston; George Westinghouse, of Pittsburg; A CONVENIENT HOUSEHOLD REFRIGERATOR. 

.John E. Hudson, of Boston; ViT• J. Johnston, of the The illustration represents a refrigerator arranged to 
Electrical ·World; D. O. Mills, of New York; Edward turn on a track, in order to afford ready access to its 
A. Adams, president of the Cataract Construction Com- interior, for which purpose it is provided with three 
pan� ; Francis Lynde Stetson, of New Yor�; C

.

'harleS I �loors, on alternate sections of iis hexagonal sides. The 
Lamer, of New York; S. E, Barton, of ChIcagO; W. lluproveIlItmt has been patented by Joseph Bell, of No. 
H. Lawrence, of Cleveland; Frederick A. Nichols, 2087 Washington Avenue, New York City. In Fig. 1 
president of the National Electrical A8sociation; Dr. the refl'igerator is represented with one of its doors 
Louis Duncan, president of the American Institute of open, and a portion of the casing broken away to show 
Electrical Engineers; C. A. Cutler, of New York; S. 
Dana Green, of Schenectady; Dr. Coleman Sellers, of 
Philadelphia; Frank W. Hawley, of Pittsburg; and 
Joseph Wetzler, of the Electrical Engineer . 

••••• 
A Slxlb Ceutul'Y COI.yrl/lht Suit. 

In Mr. George Haven Putnam's interesting work, 
" Books and their Makers during the Middle Ages," he 
gives what is probably the first contention for copy
right in the history of European literature. St. 
Columba (A. D. 521-597) belongs to the Irish saints, 
though the greatest part of his life was spent in Scot
land. When visiting his master, Finnian, he made a 
hurried and clandestine copy of the abbot's Psalter. 
He shut himself up in the church where the book was 
kept, to carryon his nefarious labors. A nocturnal 
wanderer, attracted by the light, carried the story to the 
abbot, and Finman, indignant at the piracy, claimed 
the copy from Columba on the ground that the tran
script is the offspring of the original work. Columba 
refused to give up the manuscript and the case was 
referred to King Diarmid at 'I'ara for adjudication. The 
opinion of the king was given in a phrase which has 
sincp become a proverb in Ireland: •. To every cow 
her calf, and, consequently, to every book her copy." 
Columba was greatly incensed at the decision and 
raised a revolt in which the powerful clans of his 
relatives succeeded in overcoming the king. This 
manuscript, which was the cause of civil war, was 
afterward greatly venerated as a kind of national and 
religious palladium. This Psalter went by the name of 
Cathoc, or .. the fighter." It was preserved in the 
O'Donnell family for thirteen hundred years. It is be
lieved that the famous" Book of Kells," a copy of the 
Gospels, was also the work of Columba, the poet 
monk. 

.. re ... 

A COMPLETE series of photographs of the late Chi
nese-Japanese war, taken on the spot, forms a feature 
of the international photographic exhibition now being 
held at Berlin, says Wilson's Photographic Magazine. 
The collection has excited much interest as the most 
comprehensive photographic record of war yet shown. 

:2 

BELL'S HOUSEHOLD REFRIGERATOR. 

the interior, Fig. 2 representing the ice box and Fig. 3 
the drip pan, forming a support in which the ice box 
rests when in position in the refrigerator, the pipe in 
its bottom leading to the discharge faucet at one side. 
The body of the refrigerator has an interior lining of 
metal, at a slight distance away from the inner face of 
the body, to form an air space. The ice box has slotted 
openings in its sides to facilitate the free circulation of 
air, and has handles by which it may be readily re
moved, the ice being inserted by lifting the cover at 
the top, and the drip pan, in which the ice box is held, 
being supported by brackets. Adjacent to the closed 
sides of the refrigerator body are vertical supporting 
rods, on which are fitted to slide the projecting arms of 
shelves, which are secured in place as desired by means 
of thumbscrews. As will be seen, the interior of the 
body is readily accessible through either of its doors, 
the shelves may be conveniently adjusted up and 

down, and the various parts 
are readily removable to fa
cilitate the thorough cleaning 
of the interior. 

••• 
RECENT IRRIGATION WORK 

ON THE NAVAHO RESER· 

VATION. 
BY COSMOS MINDELEFF. 

In its efforts to better HIe 
condition of our Indian tribes, 
the Indian Office has been de
voting much attention to their 
industrial development, and 
the effects of this policy are 
already marked and in the 
highest degree satisfactory. 
It is now apparent that many 
of the tribes need only proper 
instruction and encourage
IlIent to develop into prosper
ous fa r m i n  g communities. 
The irrigation works and 
ditches on the Navaho Reserc 
vafion afford a fair indication 
of what can be done. In 
March, 1893, Congress made 
an appropriation for irriga
tion ditches and artesian wells 
and for the increase and pre
servation of the water supply 
on that reservation. A sup
erintendent of irrigation and 
engineer in charge was ap
pointed about a year later
Mr. E. C. Vincent-and active 
work commenced in July, 
1894. At that time there was 
an available balance of a little 
more than $50, 000. 

IRRIGATION WORK, NAVAHO RESERVATION. 

The Navahos have always 
been classed as a •• wild tri be, " 
and, while they have given us 
comparatively little trouble 
since we acquired their coun
try through its conquest from 
Mexico, in 1846, by Gen. Kear· 
ney and the .. Army of the 
West," they are wild by na· 
ture. In fact, they have aI· 
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ways been thieves and robbers, and preyed upon their never be any trouble from that pregnant cause of In
weaker neighbors. Their wealth, for they are a very dian wars-the encroachments of the whites. In sim
wealthy tribe, consists of countless thousands of sheep pie tenns, the region consists of a vast elevated plain, 
and goats and innumerable horses; all descended from sandy and arid in the extreme, crossed diagonally by.a 
flocks and herds originally stolen from the M�ican range of mountains. The great valleys which consti
settlements and the Pueblo villages along what is now tute the greater part of the reservation are cut and 
the eastern border of the reservation and in the valley seamed by innumerable little canyons, and are practi
of the Rio Grande in New 
Mexico. When the Atlan-
tic and Pacific Railroad 
was built, some fifteen 
years ago, many new trad
ing posts were established 
in and on the borders of 
the reservation, but the in
dustrial condition of the 
Navahos was very little 
changed, except that an 
outside market was created 
for their wool and pelts 
and the pastoral forul of 
Lfe became more fixed. 
Gradually, however, the 
white man's luxuriE's-Sll
gar, coffee. flour, and cali
co-bp.came more and more 
necessities. 
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small ditches have been put in by the Indian Office 
with a part of the appropriation and the work is still 
in progress on a small scale. The work already done 
has been a potent factor in the industrial revolution 
alluded to, and as time progresses its influence will be 
more and more "'idespread; for although the Navahos 
have never done work of any kind, except such as is 

incidental to war and for-
ays, they are anxious to 
learn and now need only a 
little fostering and encour
agement. 

The men looked after 
their herds of horses and 
took very good care of the 
few cattle which strayed 
into the reservation or 
were picked up about its 
borders; the women at
tended to their domestic 
d u t i  e s , wove blankets 
for sale to the traders, and 
raised families of children, 
by whose aid they cared 
for their great flocks of 
sheep, for by long estab
lished custom the flocks 
belong exclusively to the 
women, and are t heir espe
eial care. U uder such so
cial conditions large com
munities were impossible. 

VIEW NEAR THE HEAD OF WHEATFIELD DITCH. 

The n o r t h e r n m o s t of 
the ditches is in the Car
riso M o u n t a i  n s, as the 
northern end of the range 
is called, near the locality 
of the recent excitement 
over gold diggings which 
d i d  n o t  materialize. A 
nUlllber of Indians are now 
cultivating small patches 
of land here. The Tse-a
lee ditch, in a beautiful 
valley of that name on the 
western slope of the moun
tains, is about two and a 
half m i l e s  I o n g. The 
water is taken out of a 
little stream by the aid of 
a crib dam about 100 feet 
long, and practically the 
whole stream is diverted 
into the ditch. 'I'he cost 
of the work was a b o  u t 
$2,000, and there are 1,000 
acres under the ditch; but 
the supply of water is not 
sufficient to cover all of 
this I a n d, although with 
rigid economy of w a t e  l' 
which characterizes the 
Indian, either for personal 
use or for irrigation, it 
will go far toward it. This 
ditch was one of the first 

Each man built his little hut within some certain sec
tion, which ha l belonged from time immemorial to his 
family or clan, and he located it where the pasture was 
good. But he always had at least two such huts, and 
moved his family and flocks from one to the other, as 
the season or special circumstances dictated. Under 
such conditions agriculture could not thrive, and, in 
fact, it was practically unknown. A few patches of 
corn here and there in the sandy beds of intermittent 
streams and a few melon vines in favorable places. 
measured its extent, while the methods pursued were 
crude in the extreme. 

With the removal of the duty on wool by Congress, 
a llew era opened for the Navahos, and at first much 
hardship resulted. The wool furnished by their sheep 
is about the lowest grade which comes to market, and 
ean be used only in 
c a r p e t s  and !Such 
manufactures, but it 
meets competitors in 
the low grade Aus
tralian and Russian 
wools and recently 
in those from the 
Argentine RepUblic. 
When the duty was 
removed the value of 
the w o o l  in the 
traders' stores fell at 
once to about one· 
half the f o r  III e r 
figure, and a flock of 
sheep no longer fur
I l h;hed the means of 
obtaining the articles 
which had grown to 
he necessities. As a 
result the w h o  I e 
t r i b  e ,  numbering 
some 12,000 01' 14,000 
souls, are changing 
from a tribe of rob
bers, preying upon 
their neighbors and 
afterward subsisting 
on their spoils, into 
peaceable f a r lll e r s  
living by their OWll 
labor. 

cally without water during most of the year. They 
are characterized by an almost entire absence of trees, 
which are replaced by an abundance of sage brush and 
greasewood. On the higher me�as and on the foothills 
there is a growth of scrub cedar and juniper; still 
higher these give way to dwarf pinyons, and then to 
giant pines, which are found up to the very summits. 
In the region of the giant pines there is excellent pas
turage and a perennial, although scanty, supply of 
water, and to these regions the flocks are driven in the 
summer. Here also there are many little valleys with 
wonderfully rich soil, and the season is long enough, 
although the elevation is over 8,000 feet above the sea, 
to mature a crop of corn. 

On the western slope of the Tunicha Mountains, 
which is the name of the range referred to, half a dozen 

built, and when the Indian 
Office failed to clean it out in the spring of 1896 the 
Navahos took the matter into their own hands, and 
not only did this work, but also repaired a break about 
200 feet long, caused by the spring floodE. Such action 
indicates a pronounced and permanent interest in the 
work. 

Ab()Ut six miles south of the last mentioned place 
there is another valley, known as the Wheatfields, be
cause of a tradition that, long ago, wild wheat grew there 
in great abundance. It is a beautiful valley, sheltered 
by the forests of giant pines which border it, and with 
a rich black soil, needing only irrigation to be wonder
fully productive. In this valley the most important 
ditch of the group is located; it is three and a half 
miles long and cost $3,500. Here also the whole stream 
is diverted by the aid of a dam 140 feet long into a ditch 

which d e l i  v e l' S  it 

The Navaho Re
servation is practi
cally w a s  t e land, 
and, except in a few 
p I a c e  s, principally 
along the northern 
border, t h e  l' e will lltRIGATION NAVAHO RESERVATION -THE AQUEDUCT, WHEATFIELD DITCH. 

upon one side of the 
valley. About a mile 
below the dam there 
is a peculiar aque
duct by which the 
ditch is carried over 
an anoya or little 
gulch. At the time 
the ditch was built 
it was impossible to 
procure lumber for 
the m a k i n g of a 
flume, and as a heavy 
additional expense 
would be incurred 
by carrying the ditch 
around the gUlell on 
grade, the difficulty 
was met and o\'e1' · 
come by the build
ing of a bridge or 
causeway of heavy 
pine log", 100 feet 
long and 26 feet wide. 
The water runs in an 
earth bed on top of 
this s t r u c t u r e ;  in 
o t h e r  w o r d s, the 
d i t c h construction 
was c a r r i e d  right 
over the log bridge. 
Although t h i >s  ap
peared to be a clulIl
sy, and was regard
ed as a tem porary 
expedient, two sea
sons have p a s s e d  
since the structure 
was built, and dur-
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ing both the ditch ran full of water without develop
ing a leak. 

About twenty miles south of the Wheatfields a wagon 
road comes up from the south and crosses the moun· 
tain through the only practicable pass in the range. 
This is known as Cottonwood Pass, and near it, occn
pying a small valley, there is another ditch. This is 
one and a quarter miles long and its total cost was 
about $650. It is noteworthy that since the ditch was 
built every foot of land under it on that side of the val
ley has been fenced in by the Indians and nearly all of 
it is now under cultivation; whereas, before its con
struction, none of the land was used. There are also 
several other small ditches and a large storage reservoir, 
the work on which is not yet completed. 

The ditches are simple earth structures of from four to 
eight feet bottom width, with an average earth cut of 
two feet, and capable of carrying if necessary a stream 
of water nearly four feet deep. But they usually carry 
from one foot to eighteen inches only, and not all of 
this water is utilized at present. The average cost of 
putting water on land throughout the arid region has 
been about $8 per acre, and of works in the vicinity of 
the reservation about $12 per acre. Here it has been 
less than $5 per acre. The reason of this is that the work 
was done in the most favorable localities that could be 
found and almost entirely by Indian labor, at $1 per 
day, without board. The problem of a market for pro
ducts, which enters so largely into irrigation schemes, 
was not considered in this work. 

At the time the work com
menced few of the Navahos 
knew anything about manual 
labor. The commonly accepted 
idea of the Indian as essentially 
a loafer depending on the work 
of his women and considering all 
labor beneath his dignity, does 
not apply to these Indians. 
They had never done any work, 
merely because there was no 
work to do. There was always 
great rivalry among them to 
secure places on the work, and 
nine-tenths of the adult males 
in the tribe could have been put 
to work had it been practicable. 
As it was, as many as 300 were 
employed at one time. 

They seemed to want the work 
because they liked it, and not 
because they n e e  d e  d it. To 
them it was a huge picnic. The 
old idea has come down to us 
from the far distant past that 
work is more or less of a hard
ship, but these people seemed 
to have some different point of 
view from ours and regarded it 
as a pleasure. If this mental 
attitude could be acquired in 
some school, such school would 
be a valuable adjunct to mod
ern civilization. Ont on the line, 
where there were from 60 to 200 
Indians at work under white 
and Indian foremen, the great
est good humor always pre
vailed. Pithy, sententious state
ments and epigrammatic phrases 
were the order of the day, and 
everyone took 'part in a stream 
of chaff and badinage which 
flowed without intermission during the eight hours 
which constituted the working day. 

With it all the amount of work accomplished in a 
day was wonderful. It was not unusual to measure off 
sections of the work and race through them for the 
mere fun of the thing, and the amount of earth moved 
in a day under such circumstances was a revelation. 
At times dirt was taken out and spread on the banks 
for five cents a cubic yard ; to move the dirt with 
horses and scraper" would have cost in this locality 
from twenty-five to thirty cents a cubic yard. This 
comparative low cost of hand work could be attained 
only under conditions exceptionally favorable to that 
form of labor. On a larger ditch the advantage would 
have been with the horse scrapers. 

The native interest in the work is very great and ap
plications to the engineer in charge for the building of 
small ditches here and there throughout the reserva
tion were made almost weekly. Many little ditches 
have been built by the Indians themselves since this 
work was commenced, necessarily without instruments, 
and with crude implements; and it seems probable 
that the effect of this work will be to change a blood
thirsty, warlike people into a peaceable farming popu
lation, living by their own labor and not on that of 
their neighbors. 

. . . . .. 
TOKIO has adopted the arch system for the two miles 

of elevated railroad which it has been decided to build 
there at a cost of $2,000,000. 

J titutifit �tutritJu. 
Lieut. Peary Honored. 

The annual meeting of the American "Geographical 
Society was held at Chickering Hall, New York City, on 
the evening of January 12. The Cullum Geographical 
Medal was conferred upon Lieut. R. E. Peary, U. S. ;N. , 
in consideration of his brilliant Arctic explorations. 
The Cullum Geographical Medal is awarded from time 
to time for geographical explorations, but this is the 
first time that the medal has been given. After the 
medal was presented by Judge Daly, Mr. Peary re
ceived it and expressed his thanks to the society for 
the high honor having been conferred upon him. He 
then devoted his remarks to outlining a plan for reach
ing the North Pole. He said that the pole was certain 
to be soon reached, and that it was now only a question 
of time and money. His own expedition had convinced 
him that, with a sufficient depot of provisions and 
equipment in the latitude of Independence Bay, the 
pole is attainable. He believes that the results of his 
own expeditions, together with those of N ansen and 
Jackson, show that there is left but one practical route 
by which to attain the North Pole, and that is the 
route through Smith Sound and along the northwest 
coast of Greenland. 

Mr. Peary explained the objects and plan of the 
proposed work as follows, as reported by the New York 
Sun: 

" The conquest of the North Pole, the complete de
limitation of the Greenland Archipelago, the last of the 

[J ANUARY 23, 1 897. 
that early spring should find the party and the bulk of 
its supplies located at the northern terminus of the 
North Greenland Archipelago, probably not far from 
the eighty-fifth parallel, with caches behind it at each 
prominent headland. 

" From this point, when the proper time came, with 
picked dogs, the lightest possible equipment and two 
of the best of the Eskimos, the dash for the pole would 
be attempted, with strong probabilities of a successful 
termination. 

" Should the first season be unfavorable as regards 
ice conditions, it could be devoted to a detailed survey 
of the archipelago itself and a reconnaissance of the 
east coast as far south as possible, and the northern 
journey reserved for the following season or the next. 

" Each succeeding summer the ship would attempt 
to establish communication with the party's base, suc
ceeding probably eve .. y other year at first, then with 
increasing experience every year, and keep up its sup
ply of food, dogs and Eskimos until the objects of the 
expedition were accomplished. 

" Should the . ship be unsuccessful in the passage of 
Robeson Channel the first year, the party should land 
at Hayes's Sound and devote the first year to explora
tions of that unknown region. Retreat from the 
colony at Sherard Osborne Fjord would always be 
practicable across the inland ice to Whale Sound. 

" Here let me call your attention to a few points on 
which YOU must accept my dictum, as I have no time 

to enlarge. Arctic exploration 
may be regarded as safe. This 
is shown by the experience of the 
last ten years. Nothing is to be 
gained by numbers; in fact, 
numbers are a distinct danger, 
and the frightful catastrophes of 
previous work are, in my opin
ion, directly traceable to that 
cause. The entire anin: us of the 
Arctic regions is against large 
parties. Where three men will 
get along in safety and comfort, 
six would merely exist on half 
rations and twelve die of starva
tion. The two-men party is the 
ideal one. Both N ansen and 
myself have proved this. 

" The leader of the expedition 
must be at the head of the ad
vance party; no successful Arc
tic party can be led from the rear. 

" The latitude of Lockwood 
and Brainard's furthest north is 
83° 24'. The distance from this 
point, up to which we know 
there is land, to the pole and 
return is less than the distance 
from Whale Sound to Independ
ence Bay and return, which I 
have twice covered, once with a 
single companion and a g a i n 
under the heaviest handicap. 

" Quite I i  k e l y  the question 
comes up, ' If this method is so 
practicable, why has not the es
tablishment of a base in this lo
cality been attempted before ? 
and why have I not attempted it 
myself ?' It has been attempted 
before. but there being no means 

A HEAVY CUT ON THE TRI.A.HI DITCH. for a continued effort, failure in 
the first attempt has resulted in 
its abandonment. As for myself, 

circumpolar island groups, and the elimination from it has been entirely a question of money. The funds 
our maps of the unknown area between the eighty- at my disposal have not permitted the charter of a 
fourth parallel and the pole, are important geographical ship beyond Whale Sound. 
desiderata. This work can be accomplished without " The points in favor of this project are : 
risk of life or health. It;can be done at comparatively " 1. The utilization of the Eskimo, the people best 
small cost. fitted in the world for that particular kind of work-

" My plan is to raise a fund sufficient to insure the men who, under the leadership of one whom they know 
continuation of the work of exploration for ten years, to be their friend and in whom they have the utmost 
if necessary, say $150, 000, and deposit it in a trust com- confidence, would follow to the end, faithful and loyal 
pany, purchase a ship, give her a minimum crew, load I as their own magnificent dogs. 
with concentrated provisions, proceed to Whale Sound, " 2. Land for a base. The party launched into the 
take on board several picked families of my faithful icy waste from the Northern Archipelago would have 
Eskimos, with their tents, canoes, dogs, etc . .  force a some definite, fixed point to which to return, rather 
way through Robeson Channel to Sherard Osborne than a ship drifting with the drifting ice, to vanish like 
Fjord or further, and land people and stores, then send a �ill 0' the wisp, as did the Fram from N ansen. Then, 
the ship back. should the party be swept westerly in its retreat, it 

" As soon as the freezing of the ice in the great fjords would- still strike land, and finding depots at each 
of the northwest coast would permit sledge travel, the promin�"nt headland, could easily reach headquarters. 
work of advancing supplies northeastward along the " 3. A practicable and already utilized route for a re
coast would be commenced, taking comparatively short treat independent of the ship or outside assistance. 
stages and light loads, so that the trips could be quickly " In a nutshell, my project means : First, the raising 
made. As soon as the supplies had been advanced the of a sum sufficient to insure persistent, continued effort, 
first stage, the party itself would move forward, leav- so that if the attempt fails the first year it can be re
ing a cache behind, and as they would be following peated the next, and the next and the next until it is 
Eskimo customs and living in snow houses, this could done. 
easily be done. " Second, the establishment of a party of picked Es-

" Then the second stage of advance would be taken kimo families, a surgeon, and an experienced leader at 
up and the work carried on until the departure of the the highest practicable point on the northwest coast of 
sun. Each of the brilliant winter moons of the polar Greenland ; with ample supplies, means of communi
night would afford opPQrtunities for contiouing it, so cation, which would en&.ble the colony to sustain itself 
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until its work is accomplished, and with a practicable 
line of retreat entirely independent of the ship. 

" This project, in more detail and accompanied by 
maps, will be placed before your council, in the belief 
that it will meet the approval and indorsement of the 
society. With that indorsement, I believe the time is 
opportune for raising the money for the work." 

• • • • • 
A THEATER WITH TWO AUDITORIUMS. 

The people of New York City have the reputation of 
being the most industrious theater-goers in all America; 
a statement which is verified by the ever-increasing 
number of large and well filled places of amusement. 
Of late years the growth of the popularity of the style 
of entertainments which are classed under the name of 
vaudeville has called into existence a special type of 
theater, which, in addition to the regulation "tage and 
auditorium, includes special halls of entertainment, 
with lounging rooms, cafes, etc. , and, for use in the hot 
summer months, the inevit.able roof garden. To judge 
from the nightly programme of a first class house of 
this type, the excellence of the performance is measured, 
after its quality. by its length and variety. The more 
rapidly the various artists can make " their exits and 
their entrances," the more concentrated amusement can 
be packed into any given hour of a " continuous per
formance. " 

It was with a view to enlarging the stage capacity that 
the proprietor of Proctor's Pleasure Palace, in New York 
City, resorted to the bold expedient which is shown in 
the accompanying illustration, from which it will be 
seen that a single stage is made to do duty for two 
separate auditoriums. The way in which this was 
accomplished will be seen by reference to the sectional 
diagram, which is taken longitudinally through the 
aUditorium proper, the stage, and the new auditorium, 
which is known as the PalIll Garden, being so named 
after the palms and tropical plants and vines with 
which it is decorated. That part of the diagram which 
includes the auditorium and the stage shows the 
construction of a typical theater of to-day-the roof 
garden and the cafe in the basement being special 
features in a house of this kind that introduce no new 
structural features of much consequence beyond a 
strengthening of the roof supports. Stripped of its 
galleries and scenery, a theater consists of two four
walled structures, the auditorium being about square 
in plan, and the stage floor about the same width as 
the auditorium and half the depth. The walls of the 
stage are carried considerably higher than the roof of 
the aUditorium, in order to accommodate the " drop 
curtains," which are hung by ropes that pass over 
pulleys attached to what is known as the " gridiron, " a 
stout framework located near the roof of the " scene 
loft." When the " drop curtains" are not in use they 
are raised clear of the " proscenium," as the opening 
from the stage to the audience is called, and hang in 
parallel rows as shown in the diagram. Below the 
stage floor are shown the " traps," which are used for 
the disappearance of Mephisto and people of similar 
subterranean proclivity. Here, in the older theaters, 
were frequently located the dressing rooms of the 
performers, though the more modern arrangement is 
to build them at the sides or to the rear of the stage. 
. In carrying out the idea of a double stage a hall was 
built immediately behind the theater proper, and a 
proscenium arch was cut through the rear wall of the 
stage, the floor of " hieh was carried out into the hall 
and provided with the regulation footlights. The new 
proscenium was provided with its own curtain, and all 
that was then necessary was to paint the backs of the 
existing wings and drop curtains with scenery, and the 
doubling of the stage was complete. 

The original intention was to have three or four per
formances of such a character that they would not in
terfere with each other going on upon the stage at the 
saIlle time, and during the summer months this was 
frequently done. Ordinarily, however, the curtain 
opening to the palm garden is kept lowered, and it is 
raised only during the intermissions, or when special 
acrobatic, gymnastic or animal acts are in progress. A 
passageway leads from the auditorium to the palm 
garden, which are both accessible to the audience at 
all times. 

This is the first time that such an experiment as this 
has been tried, and its results will be watched with con
siderable interest. The effect as one looks through the 
stage may be judged from the larger of our engravings. 

• • • • •  
ON March 31, 1896, eighty-tbree men-of-war were 

building at English ship yards, having ail aggregate 
tonnage of 312, 375 tons. Sixty-four of these were for 
the British navy. Fifteen ships were under construc
tion in the government yards, and at the private yards 
forty-nine �essels were buildin� for the British navy, 
including thirty torpedo boat destroyers of a speed of 
30 knots. The navy budget of the current year pro
vides for the construction of sixty torpedo boat de
stroyers of a spe0d of from 30 to 33 knots, at a cost of. 
$300,000 each. There are to be built besides four bat
tleships, four first-class cruisers, six third-class cruisers, 
or seventy-four ships in aH.-Stahl und Eisen. 

J ritutifir !tutrirau. 
Rece nt Pate n t  and T radelDark Deel .. lon ... 

Tuttle v. Claflin (U. S. C. C. A. , 2d Cir. ). 76 Fed. , 227. 
Plaiting Machine. -The Crosby & Kellogg patent, 

No. 37,033, for a machine for crimping textile materials, 
has been held valid and construed. 

Accounting for Profits in Infringement. - Where an 
infringer makes no addition to the patented machine, 
but merely URes mechanical equivalents which may 
produce better work than the corresponding devices 
for which they were substituted, he is bound to account 
for the proflts he has reaped, and they will be measured 
by the difference in the expense of doing the work by 
the device and by the method used prior to the patent. 
But if an infringer takes the whole of the vital and 
effective parts of an invention and superadds an im
provement which contributes to the saving over the 
old methods, then the infringer is liable for the differ
ence in expense of doing the work by the device and 
by the method used prior to the patent, after deducting 
the portion of the profits that accrued from the im
provement added by the infringer; the amount of the 
profits accruing from the improvement must be 
established by the infringer. Where the infringer 
used the essential parts of the patented machine 
without which his infringing machine was worthless, 
it is not necessary to demand an accounting of profits 
that the equivalents substituted by the infringer 
improved the work of the corresponding elements of 
the infringing machine. 

Marking the Article" Patented."-Where the plead
ings are silent on the question of whether the com
plainant marked its article as patented or notified de
fendants of their infringment and the question was 
never actually raised or decided in the court below, the 
point cannot be raised upon appeal from the final de
cree. 

Ascertainment of Profits by the Court of Appeals. 
Where a suit for infringement had been pending for 
eighteen years and had been before three masters for 
an accounting and finally resulted in a decree for nom
inal damages only, the Court of Appeals, upon deciding 
that the complainants were entitled to recover a sub
stantial sum, did not remand the case to the court below 
for further proceedings, but did itself determine the 
proper amount and render a decree therefor. 
Ex parte Fratsch (Comr. 's Dec. ), 77 O. G. , 1427. 

Use of Copper Matte to Purify Oil. -The use of pul
verized matte to remove the " skunk" from oils is an 
improvement upon the use of a mixture of pulverized 
copper oxide and pulverized iron oxide such as would 
not be expected from those versed in the art, and there
fore amounted to invention. 
Couch v. Finnigan (Comr. 's Dec. ), 77 O. G. , 1595. 

Acquiescence by Conduct. -In this case one of the 
parties, after learning of the other's patent, continued 
to make the patented article and did not object to the 
other marking his article patented, and even did not 
claim the article as his own invention until after his 
employers became involved in trouble with the other 
parties. It was held that this conduct was not that of 
a person who had actually made the invention. 

Failure to Claim the Invention in a Prior Patent. 
Where a party obtained a patent which disclosed all 
the improvements embraced in an interference contest 
before ho filed his interference application, but his 
prior patent contained no claim for the matter in con
test, this would indicate that he would not consider 
himself the inventor of such matter. 
Bryant v. Seymour (U. S. C. C. A. , D. C. ), 77 O. G. , 

1599. 
Delay in Appealing. -The rules of the Circuit Court 

of the District of Columbia provide that an appeal 
shall be taken within forty days of the Commissioner's 
decision and not afterward. In this case the appeal 
was taken nearly a year afterward, without any excuse 
for the delay being given. The court decided to adhere 
to the rl11es, and thecefore dismissed the appeal. 
Hien v. Pungs (U. S. C. C. A. , D. C. ), 77 O. G. , 1600. 

Time for Appeal to the Court of Appeals of the Dis
trict of Columbia. -There is no justification for the 
theory that a party has two years in which to take an 
appeal from the Commissioner of Patents to the Court 
of Appeals of the District of Columbia on the ground 
that the statute gives an applicant a pQssible two years 
within which to prosecute his application. The right 
of appeal is not a vested right that may be altered by 
statute or by rules of court. If there was no rule in 
force at the time the Commissioner's decision was made, 
it applied to the case as soon as the rule was promul
gated. 
Pelton v. Evered (U. S. C. C. A. ,  D. C. ), 77 O. G. , 1600. 

Failure to Print Record. -An appeal from the Com' 
missioner of Patents to the Court of Appeals of the 
District of Columbia will be dismis:,ed, if the parties 
failed to print the transcript of record as provided for 
by the rules of the court. 
Mackintosh Battery and Optical Company v. Bertman 

(U. S. C. C. A . •  7th Cir.). 76 Fed. , 368. 
Electrical Machlnes. -The Atkinson patents, No. 

275, 347 and No. 331, 754, for improvements in machines 
for generating static electricity, are void for want of in
vention. 

55 
N ote .. o n  Acetyle ne. 

The following notes on acetylene are extracted from 
recent technical journals : 

Mr. P. C. Frewin. F. C. S. , U. S. A. , says : " I  filled an 
iron ball with acetylene to a pressure of five pounds to 
the square inch, and then subjected it to a series of 
blows from a large sledge hammer. Although the ball 
was bent all shapes, there was no explosion, neither 
has there ever been to my knowledge through this 
cause. Acetylene has a chemical action on pure cop· 
per, but none of a dangerous kind on brass. A series 
of experiments have been conducted by me before the 
Chemical Society of New York, and they all go to 
prove this. Several insurance companies in England 
are at present willing to insure houses, etc. , lighted by 
acetylene, and, no doubt, in a short time, all will do 
so. I may add there were last year 730 people using 
acetylene as a general illuminant in New York, and 
that only three accidents occurred-two through es
capes and one through a generator beir�g charged with 
a candle close by-conditions under which coal gas 
would have acted just the same." 

M. Brevans says that if ordinary acetylene from car
bide be passed through a series of three washing flasks 
containing a solution of sulphate of copper, there is no 
effect perceptible within three hours; but after twelve 
hours the first flask contains a black-brown, brilliant 
precipitate, the quantity of which goes on increasing 
for as much as eight days, says the Gas World. This 
precipitate explodes on shock, friction, or heating, and 
it appears to be a mixture of phosphide and silicide of 
copper, of sulphate of cupro-acetyle, and a variable 
quantity of acetylide of copper. Its production appears 
to depend largely on the presence of amIllonia in the 
crude acetylene gas; and it shows that the crude 
acetylene contains phosphureted hydrogen and sili
ciureted hydrogen. The second flask contains a pre
cipitate which is similar in appearance, but less explo
sive; and the precipitate in the third flask is not 
explosive. The explosive precipitate in the first flask 
will explode even under water, as, for example, when 
we try to rub it off the glass with a glass rod. As to 
the explosibility of acetylene there are two opinions : 
one that there Illay be metallic acetylides formed, 
which act as detonators to the acetylene itself, so that 
acetylene cannot be used with reservoirs which are 
capable of being attac1,ed by it; the other that it can 
only be exploded when mixed with air, and that the 
influence of the outside explosions which can set it off 
cannot travel far through air. In any case, acetylene 
at a pressure not much exceeding that of the atmo
sphere is not explosive, though it is explosive at pres
sures above two atmospheres; so that there is no reason 
to fear an explosion through flame running back to a 
reservoir under a very small excess of pressure. Shock 
alone does not appear to cause explosion of the gas, 
only of the acetylides. The alleged poisonousness of 
acetylene-which has not, as yet, given rise to any 
accident-would appear to be due to the occasional 
presence of cyanogen compounds, and is not a feature 
of pure acetylene. The presence of sulphureted hy
drogen in acetylene seems to depend on that of sul
phide of aluminum in the carbide of calcium ; sulphide 
of calcium may exist in it without forming this im
purity. The blocking of gas jets by acetylene flames 
seems to be due to the formation of phosphoric acid. 
If oxygen be not present, acetylene does not attack 
copper; the oxide must · be formed before the acetylide 
can be produced. 

M. N. Grehant's experimeuts at the General Physio
logical Laboratory of the Paris Natural History Mu
seum have shown that one volume of acetylene con
SUInes during combustion two and a half volumes of 
oxygen, and yields two volumes of carbonic acid, thus 
favoring the belief that the combustion of this gas is 
complete, no combustible mixture containing carbon 
being generated. In order. however, to ascertain 
whether the products of combustion contain a trace of 
combustible gas, he tested them in a continuous grisou
meter, with platinum spiral kept incandescent by gal
vanic accumulators, and only obtained, during two 
hours, from 79 cubic inches in a baryta tube, a ring, 
scarcely visible, of baryta carbonate, showing so slight 
a trace of carbonic acid that it could not be deter
mined. In another experiment an India rubber bag 
filled with acetylene gas, subjected to a pressure of 1% 
inches of water, supplied a Manchester burner placed 
underneath a metal cone, connected by a refrigerator 
with two metal valves, and a muzzled dog breathed the 
products of combustion for half an hour. In the gri
soumeter, 2� inches of normal arterial blood showed a 
reduction equal to 3'7  divisions, while the same quan
tity taken at the end of the experiment showed a 
reduction of 3 '8 divisions. M. Grehant concludes that 
the products of combustion given off by acetylene, 
when a Manchester burner is used, are free from the 
slightest trace of cO:llbustible gas eontaining carbon. 

. ,  . .  ., 
THE Duryea Motor Wagon Company, of Springfield, 

Mass. , have received from the Motor Car Club, of Lon
don, a gold medal in recognition of their splendid 
performance in the London-Brighton run on Novem
ber 14, 1896. 
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SOliE PACIFIC CAVES. 
BY C. F. HOLDER. 

The Pacific coast lacks the grandeur which the plu
tonic rocks of the New England shores give to the 
Atlantic, yet there are many picturesque sections 
where the waves have cut the rocks into strange and 
picturesque shapes. At Santa Monica there is a fine 
natural bridge, whir-h, if better known, would attract 
wide attention. It is a lofty arch, forming part of an 
adjacent mountain, and at low tide can be entered. 
constituting the shore passage at this point of the 
coast. 

The islands off the coast of Los Angeles and Santa 
Barbara Counties, Southern California, abound in 
som€ remarkable caves. An interesting one is situated 
on the island of Santa Catalina, which is a trip of 
about three hours and a half from Los Angeles. The 
cave lies on the eastern side near what is known as the 
isthmus, and from the sea presents the appearance of 
a large, !Shallow room, the entrance being, at low tide, 
thirty or forty feet in height. The writer's attention 
was attracted to it by the strange play of light on the 
front walls and roof, giving the impression that it was 
covered with the webs of spiders, moving in a tremu
lous manner. At the entrance the 
water is so deep that the largest ship 
could thrust the tip of her bowsprit 
into the cavern, and of a rich blue, 
telling of great depth. This blue tint 
directly in the entrance of the cave 
has given the name Blue Cavern to 
the great opening in the rock. 

Pushing a boat in, one is surprised to 
find a small tunnel branching off to 
the right-the real cave. The writer 
entered this in a small boat one day 
when the tide and sea were low. and 
penetrated it without difficulty. The 
water was about six feet deep, over 
a perfectly level floor covered wIth 
peb bles and seaweeds, while here and 
there could be seen the' sparkle of 
the pearl of the abalone. The sides 
were too narrow to use oars, and the 
wall so low that every wave that came 
rolling in through the tunnel l ifted the 
boat unpleasantly near the roof, show
ing that at very high tide, when the 
wind was fresh. the attempt to enter 
the Blue Cavern might be accom
panied with some danger. By stand
ing up and pushing the boat by hand, 
using the sides and roof, the passage 
was easily made for about one hun
dred and fifty feet, the boat suddenly 
coming out around a point some dis
tance from the main entrance. For 
unknown centuries the waves have 
been working at this cave, gradually 
eating it out, with the result given. 
At night, when the waves roll in, the 
spectacle here is a grand one. The 
seas passing through the long tunnel 
b11rst into the larger cave, sweeping 
np against the sides and bathing them 
in a rich phosphorescent light that 
falls in gleaming rivulets down the 
black walls, producing a weird and 
spectral effect. Not far from here are 
several smaller caves below the water, 
which emit strange noises as the waves 
are forced in, while one sends out, ap
parently from the very rock itself, a 
mass of spray, appearing like a gey
ser. 

J t itntifit 1mtritan. [JANUARY 23, 1 897.  
a vast temple dedicated, perhaps, t o  Neptune. The which can b e  entered, and scores o f  smaller ones 
first hall or chamber rises at the entrance perhaps which are being slowly enlarged by the sea. 
fifty feet, but as the boat passes slowly on, the second _ ' . '  _ 
hall and coming wonder is seen to be of loftier di- Tele�raphy Wlthou& Wire •• 
mensions, and carrying out the idea of some old An invention which promises to be of the greatest 
cathedral. practical value in the world of telegraphy has received 

Owing to the large entrance, and that the cave opens its first public announcement at the hands of Mr. W. 
in a straight line for some distance through a series of H. Preece. the telegraphic expert of the London post 
arches, it is well lighted, which brings out one of the office. During the course of a lecture on " Telegraphy 
remarkable features of the rooms. They might have Without Wires,"  recently delivered in London, Mr. 
been ornamented by design, so beautiful is the color- Preece introduced to the audience a young Italian, a 
ing and soft blending of �reen, red, yellow and brown, Mr. Marconi, who, he said, had recently come to him 
all the rich possibilities which come with the presence with a system of telegraphy without wires " which de
in rock of sulphur and copper. The walls are strangely pended, not on electro-magnetic, but on electro-static 
infolded, as though the cave had been an enormous effects, that is to say, on electric waves of a much 
blow hole for a volcano. '!'he splendors of this wall higher rate of vibration, not less than 250, 000,000 a 
decoration appeal' to be imparted to the submerged second ; that is, Hertzian waves; " These vibrations 
floor, which is covered with delicate seaweed that were projected through space in straight lines and, like 
seems to flash with iridescent tints. light, were capable of reflection and refraction,  and, in-

As the boat enters the third and fourth chambers the deed, they exhibited all the phenomena which charac
reverberations increase, and the breaking of the waves terized light. 
on a little beach far in the interior is heard ; then sud- Telegraphing without wires was, of course, no new 
denly comes a terrific barking that. thrown back from idea. Mr. Preece stated that in 1884 operators in the 
wall to wall, has been sufficiellt in times gone by to telephone exchange, London, were able from SOU!l(!!; 

heard to read messages that were in 
transit from London to Bradford by 
the telegraph wires. The post office 
wires were underground and the tele
phone wires above ground, and careful 
experiment showed that this fact ac
counted for the telegraphic messages to 
Bradford being read by the telephone 
company. In 1893 telegrams were 
transmitted a distance of three miles 
across the Bristol Channel by induc
tion, and during a break in the cable 
connecting the island of Mull with the 
mainland communication was estab
lished by means of parallel wires as 
follows : On the mainland an insulated 
wire was laid along the ground, earthed 
in a running stream at one end, the 
other end being in the sea. Skirting 
the coast of the island was an overhead 
wire suited to the purpose. In the 
course of four days one hundred and 
fifty-six messages were dispatched. 

The invention of young Marconi 
solved the problem on entirely differ
ent principles. The post office officials 
had used it successfully on the roof of 
the general post office, and then made 
a successful test on Salisbury Plain 
at a distance of three-quarters of a 
mile. The great difference between 
the Marconi and the inductive methods 
of wireless telegraphy was that the 
former did away entirely with the 
wires at each end. Vibrations were 
set up by one apparatus and received 
by the other. 

The apparatus shown at the lecture 
consisted of two plain boxes which 
were placed at opposite ends of the 
hall. The current was set in motion 
in one box, and immediately a bell was 
rung in the other. Mr. Preece said 
that the British post office authorities 
had decided to spare no expense in ex
perimenting with the apparatus and 
one of the first trials would be from 
Penarth to an island in the English 
Channel. 

'.rhe most imposing cave of all in this 
region is found upon the island of 

CAVE OFF SANTA BARBARA SANTA CRUZ ISLAND, CAL. 

If the experiments were successful ,  
it would be of inestimable value to 
shipping, for it would provide another 

easy way of communicating with light
Santa Cruz, off Santa Barbara, about twenty-five miles 
from the shore. The entrance of the cave is about 
forty or fifty feet at an estimate, no measurement hav
ing been made, and from it one can look directly into 
a series of chambers for an estimated depth of an 
eighth of a mile, nearly all of which can be traversed 
ill a small boat. 

The first chamber excites the wonder of the visitor 
as to how it could have been formed, the roof being 
far above the reach of waves, except in the fiercest 
storms. It has been suggested that originally the cave 
was at a lower level or partly submerged ; that it was 
worn away beneath the water, and that the island has 
since risen, thus elevating the roof high above the sea. 
Be this as it may, the vast cave stand" one of the won
(lel's of the Pacific coast. It is to be regretted that it 
is so isolated and beyond the reach of the traveling 
llublic, no regular passenger boat running to the 
island, as in the case of Santa Catalina. 

In entering the great cave of Santa Cruz the splash 
of the oars reverberates from wall to wall, and one rea
lizes what was meant by the line 

. .  Dark llnfathomed caves." 

The water is as clear as crystal and of a delicate green. 
In the opinion of many, the effect of coloring is more 
beautiful than at Capri. One feels that he is entering 

appal the stranger. But the Californian recognizes in 
the rumble and roar the voice of the sea lion that has 
pre-empted some of the rocks in the inner cave and 
resents the intrusion. 

The full length of this cave has never been l'eached, 
and careful investigation would probably show that 
this remarkable cavern pierces the bluff of the island 
to a much greater depth than is generally supposed . 

Twelve miles north of San Diego, at La Jolla, the 
coast is cut and worn into numerous caves, many of 
which are of rfllllarkable size, ranging from fifty to 
two hundred feet in height, some being four hundred 
feet in width ami extendillg from four to six hundred 
feet into the cliffs, which present a singularly pictur
esque appearance. The Htl'atification is plainly out
lined, and at various points has been broken ; in thiH 
way affording an opening wedge to the water, which 
has gradually worn the sami"tone rock away. 

This is especially noticeable ill the western cave, 
about whose entrance are strange, fantastic shapes of 
rock, worn by the sea. This cave is a m iniature cathe
dral dome, its walls Ol'namented in a marvelous man
ner. The sea breaking into this vast chamber rever
berates like the booming of cannon,  and finally makes 
its way out through another passage. 

There are eight or ten large caves ill the high cliff, 

ships and lighthouses. To take an instance : Since last 
year they had had a cable with the Fastnet Light (the 
first light seen by Atlantic voyagers), but in the early 
part of this year it broke down, and they had never 
been able yet to land on the rock in order to repair it. 
But there

' 
was a possibility beyond t h i s  of enabling 

ships as they came near dangerous ro('k� and loihal lows 
to receive an intimation of the fact by means of these 
electric waves. Neitlwr day nor n ight made any d iffer
ence. fog or rain or snow would not interfere with t hell l , 
and if the invention was what he believed it to be, 

our mariners would have been gi ven a new sense and 
a new friend which would make navigation infinitely 
easier and safer than it now was. 

.. . . . .. 
THE brigawl TiulU'zi's urain was gi ven after his 

death to Professor Lom broso for examination. The 
professor is ouliged to admit that it i;; perfect l y  
normal, as  are all t h e  cl'illlinal's other organs, but he 
saves hilS theory by cal i ing him a criminaloid. By that 
he means a man whose natural qual i t.ies are not bad, 
but who becomes an outlaw only technically. Under 
more favoring ci rcumstance;;. he thinks, 'l'i bllrzi m ight 
haye become a leader of lIJercenaries like Sforza, or a 

founder of a state. He dodges the point that the man 
was a murderer and a thief. 
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THE WALHALLA OF RATISBON. 

The ancient city of Ratisbon, the old capital of the 
Upper Palatinate, is situated on the Danube, in the 
heart of Bavaria. It is a pleasant old town and in 
many ways it is as interesting as the better known 
Nuremberg. Ratisbon belongs to an earlier period 
than Nuremberg. Most of the streets are narrow and 
many of the older houses 
have strong towers pro
vided with loopholes which 
bring back to mind the 
days when civic b r o i l s  
were of frequent occur
rence. The i n  t e r e  s t i ng 
• .  Street of the Ambassa
dors " contains the former 
residences of the ambassa
dors to the Diet. Ratisbon 
possesses a small but pure 
Gothic cathedral. T h e  
R a t h h a u s  is a gloomy 
building ; here the visitor 
is conducted to the sut ter
ranean chambers and dun
geons, and here is the rack 
in situ. The instruments 
of torture are vastly more 
honible when seen in these 
terrible prisons than when 
seen behind the plate glass 
of muselllIl cases. Crossing 
the old stone bridge of the 
twelfth century. the small 
town or sn burb of Stadt
am-HoC (which is really a 
suburb of Ratisbon) is 
reached. Here the train 
is taken for Donaustauf, 
where the famous 'Val-
halla is located. The lit-
tle narl OW gage train runs for six miles through a 
beautiful country. 

The Walhalla derives its name from the ., Hall of the 
Chosen," the paradise of the ancient Germanic tribes. 
It is a costly reproduction of the Parthenon at Athens. 
It is built on a densely wooded h ill 323 feet in height. 
From the village of DOilaustauf the ascent is made 
by a carriage road or a foot path which ascends to 
the grand flight of 250 steps, by which the edifice is 
approached. This " German Te1llple of Fame " is an 
architectural foll y  begun by Killg Lewis, of Bavaria, 
in 1830, after designs furnished by the lI,rchitect Kleuze. 
It was finished in 1842, at a cost of about $6,000,000. 
This tem ple is devoted entirely to the display Of the 
busts of distinguished Germans and has no utilitarian 
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value, and is a crowning example of how money can be ! is supported by fourteen caryatides, which in this case 
misspent. The building proper is a pure Doric temple, are Walkyries (WalkUren) or warrior maidens. The 
246 feet long, 115 feet wide and 69 feet high. The decoration of the walls consists of busts which number 
building rises from massive substructions which some- over one hundred ; they are of different sizes and of 
what dwarf the building ih;elf. It is built of unpolished different artistic merit ; they are arranged in formal 
gray marble and is surrounded by fifty-two fluted col- rows and the result is rather lugubrious. The lowest 
umns. The pediments, both in front and in the rear, ones are supported by pedestals, the upper ones by 

THE WALHALLA AT RATISBON. 

contain groups in marllle by Schwanthaler ; the one 
toward the south repre�ents .. Germania regaining her 
l i berty after the battle of Leipsic ; "  north, the " Her
mannschlacht, " or battle of Arminius. The roof is 
constructed of iron and is covered with copper. The 
interior is  of the Ionie order, and consists of a superb 
hall 180 feet long, 50 feet broad and 56 feet high. The 
eeiling is richly gilded ; it is deeply coffered and the 
rosettes are particularly rich. The lateral walls 
are divided into six sections by four projecting but
tresses flankei by pilasters. As will be seen by the 
engraving, the wal ls are divided into two parts by a 
rich frieze by 'Vagner, repl'esenting, in eight s�ctions, 
the history and life of the German people down to the 
time of the introduction of Christianity. The ceiling 

THE INTERIOR OF THE WALHALLA. 

('onsoles. The busts in
clude those of G o e t h e ,  
Schiller, D U r e r ,  Luther, 
Lessing, M 0 z a r t ,  Kant, 
BlUcher, Frederick Bar
barossa, etc. The busts 
are arranged chronologi
cally and are separated by 
six admirable Victories by 
Rauch. Above the upper 
m 0 u I d i n g are I a u

'
r e I 

wreaths in bronze, and let 
into the wall are sixty-four 
marble slabs containing 
the names of the celebri
ties who are admitted to a 
position on the walls of the 
Temple of Fame. At the 
farther end is the " opis
thodolllos, " separated from 
the principal hall by two 
Ionic colulllns. The gen
eral effect of the interior is 
grand and impressive, al
though it must be admitted 
that it partakes of the fu
nereal. The association of 
<'lassieal architecture, bar
barian paradise and mod
ern German celebrities is 
incongruous. The floor is 
so fine that no ViSitOl' is 
admitted until he dons 

immense felt slippers. The views of the dark slopes of 
the Bavarian forest and the Danuhe are very fine. 

At Kelheim, 18 miles from Ratisbon, is another b u ild
ing erected by King Lewis, the so-called " BefreiuIlgs
halle. " or Hall of Liberation. It is a classical edilice 
built by Gartner and Kleuze. A rotunda, 191 feet in 
height, is borne by a substruction 23 feet high, reaehed 
by a flight of 84 steps. It abounds with fine sculpture 
and detail. The sanity of building constructions of 
this kind miles from anywhere may be questioned, aud.  
though the building mania did not die out i l l  Lewis' 
family with his death, it is satisfaetory to note that, 
while money has been squandered as freely. its expendi
ture has at least resulted in the erection of habitable 
palaces and hunting lodges. 
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Recent A rcheological New •• 

Chreroneia's famous lion is to be restored and set up 
on the battle field by the Archreological Society of 
Greece. 

The monument to Donatello, the great Florentine 
sculptor, was reaently unveiled in the Church of San 
Lorenzo in the presence of the royal family. 

Mr. Flinders Petrie has been appointed executor in 
chief of the Egypt Exploration Fund, and the work 
will doubtless . be prosecuted with vigor under his 
administration. 

In St. Sepulcher's Church, in London, there was 
recently found in an old chest the bell which, in 
Stuart times, used to be rung by the crier outside the 
cell of a condemned criminal on the night before his 
execution. The bell will be hung up in a conspicuous 
place in the chur ch. 

The French School of Athens has made a complete 
archreological survey of the ancient Byzantine city of 
Mistra, on the slopes of Mount Taygetus, and has 
discovered many inscriptions and architectural remains, 
which will be exhibited at Sparta. The Greek de
partment of public instruction has now ordered the 
restoration of some of the most important monuments 
of the place. 

On St. Kilda's Island, which lies in the Atlantic, 82 
miles west of the main island of the Hebrides, a house 
belonging to the stone age has been discovered, with a 
number of stone weapons, hammers and axes. There 
are only 71 inhabitants on the island, which is 4,000 
acres in extent. The minister is at. the same time the 
doctor and the school teacher. He sails to the mainland 
once a year to shop for the whole island. 

Ulysses' . isle of Cyclops, lying clo!le to the Sicilian 
coast, near Acicasello, has been presented to the 
University of Catania by the Marchese Gravina, its 
owner. It is a basalt rock which rises 300 feet above 
the sea. It will now be used as a biological station, 
and the University of Catania will establish extensive 
laboratories on it. 

Important restorations have been going on for more 
than a year at the Louvre, Paris. Alterations have 
been made in the old Salle des Etats, the object being 
to form a large gallery in which the numerous canvases 
of Rubens can be exhibited, and a series of fourteen 
small rooms in which can be placed many of the cabi
net pictures which are now entirely lost with the larger 
works. The cost will amount to some 450,000 francs. 

Dr. Orsi has recently been carrying out some excava
tions at Camarina and N oto Vecchio, the ancient 
:-;[etulll, in eastern Sicily. They have resulted in the 
iiscovery of many necropolises, both Greek and Siclllan, 
but for the most part plundered in ancient times. Fine 
and intact tombs of the third and second centuries 
B. C. have, however, come to light at Camarina, while 
at N etum, besides three prehistoric burial places, Dr. 
Oroi has found one Jewish and several small Christian 
catacombs. 

A number of drawings by the old masters belonging 
to the late Earl of Warwick were sold for $4,300 in Lon 
don recently. A ,. Descent from the Cross," by Michael 
Angelo, in black chalk, brought $7,000 ; a head by 
Leonardo da Vinci, in black and white chalk, $2,400 ; a 
sheet of studies in sepia by Raphael, $1, 775 ; two por
traits by Albrecht DUrer, $2,100 each : a " Presentation 
of the Virgin,"  in red chalk, by Giovanni Bellini, 
$1,375 ; a pen and ink sketch washed with bister, by 
Andrea Mantegna, $825 ; and a pen and ink portrait of 
a man by Rembrandt, $750. 

Evidence of the existence of a shorthand system 
among the Romans is to be found in the writings of clas
sical authors. It was taught in the schools, and the Em
peror Titus himself is said to have been an expert in 
its use. Suetonius ascribes the first introduction of 
shorthand signs, or notre, to Ennius, who, he says, 
invented as many as eleven hundred ; but more gen
erally the credit of the invention has been given to 
Cicero's freedman, M. Tullins Tiro, whose name is com
monly attached to them : Notre Tironianre. Seneca, 
B. C. 61-A. D. 32, is said to have collected the various 
signs or notre known at his time to the number of five 
thousand. The Tironian notes were not, however, a 
stenographic system in the modern sense. They were 
symbols of words formed on certain methods, and 
largely at first by manipulating the initial letter. They 
were used for the construction of a syllabic system 
about the seventh century. There appears . to have 
been some connection between Greek and Latin short

J t itutifit �mtricau. 
The Pinal Entombment oC Pasteur. 

The remains of Pasteur, which for fifteen months 
have been lying in the cathedral in Notre Dame at 
Paris, were on Saturday, December 26, borne in solemn 
procession to their last resting place at the Pasteur In
stitute, where a magnificently decorated crypt had 
been prepared to receive them. There was a service in 
Notre Dame attended by the family, the staff of the 
Pasteur Institute and the deputations of foreign scien
tific men who came to Paris for the occaiSion. The 
casket was transported to the institute in a hearse and 
was then carried up the steps, through the grand vesti
bule and down to the crypt, which was decorated with 
wreaths sent by English, Russian and French societies. 
Speeches were made by M. J. B. Pasteur, M. Bertrand, 
President of the Council, M. Rambaud, Minister of 
Education, M. Cornu, M. Bergeron, M. PelTot, M. 
Passy, M. Tissier, and M. Duclaux. The English 
speakers were Sir Joseph Lister, Sir Dyce Duckworth, 
and Sir W. Priestley. A feeling of restrained emotion 
prevailed during the ceremonies, at the conclusion of 
which the spectators passed respectfully before the 
tomb and greeted the widow and family of the illus
trious investigator. The crypt is a magnificent affair, 
somewhat suggestive of the crypt which contains the 
remains of Napoleon. 

• .  e . •  
A NOVEL METHOD OF PROPELLING VESSELS. 

According to the improvement represented in the 
accompanying illustration, lengthwise channels are 
fOl'med, by means of housings, at each side of the keel 
of a vessel, and in each of these channels is located a 
shaft carrying a number of screws, the shafts being 
geared with vertical shafts operated by one or more 
motors of any preferred description within the vessel. 
The improvement has been patented in the United 

ODINET'S PLAN FOR PBOPELLING VESSELS. 

States and several foreign countries by Conrad Odinet, 
of No. 257 West 116th Street, New York City. It 
is designed that, with this construction, a material 
increase of speed may be obtained without em
ploying much more power than at present, and that 
the vessel will be able to turn as upon a pivot, the 
propellers acting substantially as a rudder. The 
propellers; placed so low down, will be constantly in the 
water, and never liable to " race," while they will also 
thoroughly ballast the vessel and add stability to the 
hull, being themselves protected from shot or sheH in 
case of hostile attack. Hinged to fold close to the keel, 
at the forward ends of the channels, are gates by which 
the channels may be closed, to check or stop the for
ward movement of the vessel, the gates being moved by 
conveniently arranged levers within the vessel. In ad
dition to the bottom propellers the ordinary stern 
propeller may be employed if desired. This improve
ment is designed for use with but slight changes in the 
present method of hull construction, as may be neces
sary in providing for the longitudinal housing on the 
bottom of the hull. 

.. f . . .. 
hand, certain signs being the same in both systems. It A UNIQUE cemetery is that in which Mr. Benjamin 
is interesting to find that the use of the Tironian notes F. Poole, of Rockland, Mass. , buries his horses and 
lasted into the middle ages. Under the Frankish em· marks their graves with suitable monuments. The 
pire they were employed in signatures or subscriptions designs for these monuments Mr. Poole procured by 
of charters ; and they Were also used by the revisers submitting the matter to competition through a news
and annotators of the texts of manuscripts in the ninth paper advertisement. One design represents a horse 
and tenth centuries. Of this period also have survived in an attitude of slumber in his stall, carefully blank
volumes containing collections of the notes, indicating eted, while along one side of the blanket in letters of 
an impulse given to their employment : and there also marble are the words " Requiescat in pace." One 
exist copies of the Psalter written in these characters, clever artil:,t has placed a giant horseshoe on a pedestal. 
as if for practice. However, they had practically gone Upon the pedestal's side he has drawn the cap of a 
out of use by the beginning of the eleventh century, jockey encircled by the variety of whip that all horse
although a few of them stil l  survived some centuries men know so well. Another idea is an ordinary slab 
later as symbols for certain common words.-Public of marble on which is cut a horse collar, broken, with 
Opinion. the n�me I\.nd age of the horse underne�th. 

science �o'e •• 
Globus states that the waters of Lake Titicaca con

tinue to subside with great rapidity. A large area of 
land has been exposed on the northern shore. 

The report that Nobel, the inventor of dynamite, 
bequeathed his enormous property for educational 
uses is contradicted by Nature, though, unfortunately. 
the authority is not given. 

A herbarium of the Russian empire is to be published 
by the St. Petersburg Natural History Society. The 
flora of European Russia will appear first, then that of 
Asiatic Russia, and finally that of the Caucasus. 

According to the Botanical Gazette, a notable cactus 
garden has been established at the University of Ari
zona. It is the intention to bring together eventually 
all the Cactacere which are indigenous to the United 
States, and already more then one hundred species are 
represented. 

A remarkable landslide o('-curred a short time ago 
about twenty miles to the east of Killarney. As a result 
of the almost incessant rains of the last few weeks, a 
large portion of bog land slipped from its position, and, 
taking a southerly direction, swept away everything in 
its course for a mile or two. 

Dr. Andree now proposes to repeat his attempt of 
last year to reach the pole by balloon. In place of Dr. 
Ekholm, Dr. }i�rankel will accompany him as meteorol
ogist. It is said that two French aeronauts propose 
making a similar attempt in 1898, according to Science. 
Their names are Godard and Surcouf. 

While investigating the properties of ozone, M. Otto 
was led to the conclusion that the luminosity 
produced when ozone and water are in contact is due 
to the presence in the water of organic matters of 
animal or vegetable origin. He is also of the opinion 
that most organic matters are capable of giving rise to 
the phenomena of phosphorescence, in the presence of 
ozone.-Comp. Rend. 

Swallow wort, or the greater celandine (Chelidonium 
majus), which Dr. Denisenko asserts is a cure for can
cer, has long been used by country people to remove 
warts. The doctor uses the j uice of the plant diluted, 
both externally and internally, in external cases inject
ing the fluid hypodermically around the cancerous 
growth. According to the Lancet, however, experi
ments with his speciflc by other observers have not 
confirmed his results. 

The College of Civil Engineering of Cornell Univer
sity shows how thoroughly alive it is by the announce
ment of a new hydraulic laboratory of immense size, 
having a rock-cut canal 500 feet long, 20 feet wide, and 
10 feet deep, and a steel standpipe-in which the force 
exerted by great masses of water is to be studied
which is 6 feet in diameter and 70 feet high. No other 
hydraulic laboratory of half the magnitude of this one 
has ever been constructed. 

A noteworthy event in the annals of technical educa
tion in the United States will be the forthcoming cele
bration of the twenty-fifth anniversary of the Stevens 
Institute of Technology, on February 18 and 19. The 
festivities will consist of a banquet at the Hotel Wal
dorf, to which representative engineers and technical 
educators will be invited. On the following day the 
institute will be thrown open for inspection, and a col
lection will be shown which illustrates the work of 
the alumni for the twenty-five years. There will also 
be a reception tendered to the faculty, graduates and 
undergraduates, by Mrs. E. A. Stevens, widow of the 
founder of the institute, at Castle Point, Hoboken. A 
promenade concert and dance in the evening will con · 
clude the celebration. The institute was founded by 
the late Edward A. Stevens, of Hoboken, and in 1870 
the erection of the building was begnr lI]y the trustees. 
Stevens Institute has always taken a high rank among 
the institutions for technical education in the United 
States, and its twenty-five years of successful effort is 
amply exemplified in the work accomplished by its 
graduates in all departments of mechanical engineer
ing. 

The word anthropo-geography has been coined, says 
Science, to meet the need of a designation for that 
branch of geography which treats of the earth in its 
relation to man. The present rapid advance of climat
ology has in the same way rendered necessary the coin
ing of a similar word which can be used to designate 
that aspect of this study which deals with the relations 
of climate and man. It is natural that the word 
anthropo-climatology should be chosen for this sub
division of our subject. The length of the term makes 
it rather clumsy, yet its advantages more than out
weigh its disadvantages, and it is to be hoped that 
it may come into general use. Under anthropo-cli
matology we should include all the various relations 
that exist between climate taken in its broadest sense 
and man. The climatic control of habitability, of 
occupation, of colonization ; the influence of climate in 
stimulating or controlling migrations, invasions and 
the like ; the immediate and permanent physiological 
effects of different degrees of temperature, humidity 
and pressure, etc. ; the relation of climates to the dis
tribution and prevalence of diseases ; acclimatization, 
and other related matters may all find shelter in this 

subject of anthropo-climatology. 
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A FOLDING MALAY KITE. 

The kite has long ceased to be the plaything of tbe 
boy, and experiments on kite construction and flying 
are now conducted under the patronage of governments 
and learned societies. The United States Weather 
Bureau has considered the subject of kites 

with split rings. Now connect the ends of the sticks 
with No. 1 picture cord, using great care in the measure
ments, and allowing the perpendicular stick to bow 
forward slightly. Now remove the brass bow wire from 
the cross stick. The kite is now ready for the cover, 

other terminals while in position on the frame, then 
reinforce all of the corners. Cut % inch hole for the 
bridle eyelet and its holder, opposite the center of the 
cross stick, and reinforce the opening with a circle of 
cloth about 3 inches in diameter. Attach the upper 

string of the 'bridle, which is 30 inches in 
and auxiliary apparatus for the meteoro
logical exploration of the upper air to be 
important enough to call for the research 
of specialists, aud the results have been 
embodied in an interesting monograph. 
Articles upon the subject have been pub
lished in many scientific journals and in 
the proceedings of learned societies. The 
number of amateur kite fliers grows larger 
year by year, and some of their achievements 
in this direction have been notable. Cameras 
have been sent up and photographs obtained. 
Meteorological instruments have been ele
vated to high altitudes, and even telephone 
wires have been carried by kites and mes
sages have been transmitted by their aid. 
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length, to the hard rubber eyelet as shown 
in Fig. 3. The lower string, which is 54 or 
56 inches in length, is attached to the split 
ring or bent wire terminal as shown in Fig. 
1, allowing 8 or 10 inches extra to each string 
for adjustment. 

Doubtless many of our readers would like 
to make the modern kite, eitber for making 
observations or simply for pleasure. Dr. 
Claison S. Wardwell, of 35 West Thirty
eighth Street, New York, has placed at our 
disposal one of the kites which he has made 
for his own use. It possesses many ingenious 
expedients, which might perhaps not occur 
to the .amateur kite maker. It is a tailless 
" Malay " kite of the Eddy type, cqnstructed 
so that it folds in small compass and is what 
is known as the five foot size. 

Fig. 1 shows the completed kite with the 
principal dimensions noted on it. Fig. 2 
shows the metal cap which is secured to the 
end of the stick and also the bent wire 
terminal which secures the cover. Fig. 3 
shows the construction of the joint in the 
cross stick and the attachments for the 
bridle. Fig. 4 shows the two sticks joined 
together with waxed braded fish line, and 
Fig. 5 shows the kite folded. 

The best material for the sticks is straight 
grain spruce, as tbis wood bas been found to be less 
liable to bend under strain or to break at the cross stick. 
Of course, considerable care should be exercised in cut
ting out pieces which are free from imperfections. The 
sticks are -i1f inch wide and % inch thick and 5 feet long. 
The sticks can be rounded at the edges and scraped 
smooth. Blocks are glued on to each stick as shown in 
Fig. 4. On no account should the wood of the stick be 
scored or cut away at the joint, as this would impair the 
strength of the joint. The blocks may be secured to 
the sticks with good carpenter's glue. They should be 
accurately fitted, so that the joint is a firm one. After 
gluing, the joint is tightly wrapped with waxed thread 
and varnished with shellac. The ends of the sticks are 
provided with No. 32 or No. 38 blank cartridge �hells to 
which a piece of 
large sized wire is 
soldered. T h i s  
wire is afterward 
drilled to receive 
the s p 1 i t r i n g 
which holds on 
the b e n  t w i r e  
t e r m i n  a 1 .  The 
stick is shaped at 
the end to receive 
the shell, which is 
secured to it with 
hot shellac. The 
sticks are tied to
gether a t  tbeir 
j u n c t u r e with 
waxed b r a i d e d  
fish I i  n e ,  which 
m a y  b e readily 
untied. 

T h e  b r i d l e  
eyelet, made of 
hard rubber, is 
supported by an
nealed brass wire 
(No. 13) hammered 
thin at the ends 
a n d b e n t  into 
sbape, as shown 
in Fig. 3. This is 
attached to mid
dle of cross stick 
w i t h  w a x e d  
thread and var
nished. The cross 
stick is bent to 
the proper bow 
(lr; of its length) and secured with No. 22 spring 
brass wire, loops having been formed at each end to 
pass over the ends of the sticks, as shown in Fig. 2. 
Bend No. 13 spring brass wire into the sbape shown 
ill. Fig. 2 for tile terminals and secure. them in place 
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In placing the cover on the frame, first 
place the two side terminals on the ends of 
the cross stick, then place the upper ter
minal in position. Lastly stretch on the 
lower terminal by bowing the midrib slight
ly forward, then fasten all the corners with 
the split rings. The bridle should be pro
vided at the point where the flying string is 
attached with a hard rubber eyelet similar 
to the one shown in Fig. 3. In using a 
cloth cover, it is not necessary to make as 
much provision for slack. 

The weight of a 5 foot kite with sticks 
iw X % inch material constructed in this way 
is as follows : 
Frame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl ounces. 
PercaJine cover with wire edges . • • • . . . • • • . . . • • . .  � .. 
Chiuese silk cover with wire edges .. . . . . . . . . . . . . . .  2� .. 
Manila paper cover with wire edges . . . . • • • • . • • • .  � .. 

A 6 foot kite with sticks % X % inch will 
weigh as follows : 

Frame. . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7% ounces. 
Tissue paper cover with cord edges . . . . . • . • • . • . . . .  1� .. 

The manner of flying a kite of this de
scription was shown in the SCIENTIFIC 
AMERICAN for September 15, 1894. it is 
possible to send up a number of the kites 
tandem, as shown in the engraving in. that 
issue. 

An American flag is excellent to attach 

DR. WARDWELL'S FOLDING MALAY KITE. to the kite line in light airs and should be 
in possession of every kite flier. A flag 5 
X 8 feet of tissue paper will weigh 4 

which may be made from tissue or Manila paper, Chi- ounces. A 6 foot pine spar % inch in diamet.er will 

nese silk, or best quality of percaline. With the paper weigh 1% ounces. A tissue paper flag 10 X 15 feet 

cover the paper is fastened on with good mucilage, weighs 13� ounces. An 11 foot jointed pine spar % 
leaving the cover flat and smooth. The cover opposite inch in diameter and tapered weighs 6 ounces. The flag 
the center of the cross stick and the corners should be is maintained in position so that its lower edge is hori
reinforced with percaline glued on. Take a few stitches I zontal, the spar heing perP

.

endicular to the ground by 
at the corners around the wire. Now place on the bow means of three cords which secure the top, middle and 
wire and the cover will be found to have an even and bottom of the staff. These cords are secured to the 
sufficient slack. With a silk or percaline cover, place I main line by hard rubber eyelets, the main line passing 
on the bow wire, and

'having cut off four pieces of No. around them, a piece of thin leather preventing chaf-
1 picture wire, fasten the two short wires to one bent ing. The guy line passes through the eyelet. The 
wire terminal, and the two long wires to another ter- u.pper guy rope is, therefore, short. The middle one, 
mina!. Place the terminals on the ends of the sticks which may be dispensed with in light winds, is longel', 
and draw the wires to the proper position and fasten and the bottom guy rope is longest of all. At the 
temporarily. Cut out the cover and baste it on the star end of the flag a hem is made by gluing thin mus

lin to it. T h e 
light spar is run 
through this hem 
and tied at inter
vals with cord. 
The flag can, of 
course, be pasted 
to the spar, but 
arranging i t s 0 
that the spar can 
be withdrawn is 
preferable. 

• • •  
LOGGING LOCOMO

TIVE FOR WOOD

EN TRACK. 

Our pUblication 
on August 1 of a 
cut and descrip
tion of a logging 
locomotive, which 
the designer term
ed a steam mis
s i o n a r y ,  h a s  
brought to 0 u r 
o ffi c e a photo
graph of a ma
chine which the 
builders think is 
"an improvement 
on Mr. Stephens' 
locomotive. " I t 
will be seen from 
t h e  illustration 
t h a t  t h e  loco
motive i n  ques-

LOGGING LOCOMOTIVE FOR WOODEN TRACK. tion is an eight 
wheeled g e a r e d  

frame evenly, so that i t  will lie smooth. Allow about tram engine built especially for logging use. The 
% inch hem. Unstring the wire and stitch the cover wheels are 30 inches in diameter, with a double 
with a sewing machine, leaving openings at all the flanged 12 inch face ; and they are mounted in sets 
corners. String the wire to position again through of four on flexible trucks, so as to allow easy runn ing 
the hem of the cover and attach permanently to the on very rough roads. All the wheels are used as 
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drivers. The engines have cylinders 7 inches in dia
meter by 10 inches stroke. and by means of cut 
gearing run a countershaft. From this countershaft 
the front axle of the rear truck is driven by a 
heavy steel chain ; the back axle of the front truck 
being driven by chains fro� the back trucks. The 
sprocket wheels are double flanged, so as to prevent the 
chain from running off. All the gearing is made of cast 
steel. Both the front and rear axles of the locomotive. 
as will be seen from the engraving, are run by means of 
side connecting rods. The 40 horse power boiler, which 
is of a special locomotive type, is fed by a small duplex 
pump. The locomotive is also provided with a steam 
siphon for drawing water into the tanks. It has been 
in use for some months on a rough wooden track, haul
ing from 30,000 to 40,000 feet of logs per day. 

The total (,,ost of building the wooden track is from 
$300 to $400 per mile, according to the class of country 
on which it runs. Where the ground is rather swampy, 
it requires several small bridges, but on ordinary level 
ground the cost does not exceed $300. This machine is 
so geared as to take ordinary loads at from four to six 
miles per hour, and if first-class track is furnished, the 
speed will be considerably greater. 

The Curtis Manufacturing Company, of St. Louis, 
who are the builders, state that this engine, which is 
run by two men. is doing work which formerly required 
thirty yoke of oxen and five men. 

e . • . •  
lU:o.qnltoe. and M a l a ria. 

J t itutifit �mtri,au. [JANUARY 23, 1 897. 
from the bites of insects, especially during sleep. On 
the estate of Porto, near Fiumicino, where a bad type 
of malaria prevails, and which I visited several times 
in company with my colleague Dionisi in the height of 
summer, we obtained the greatest amount of informa
tion about the habits of mosquitoes, and the results of 
the experience of the inhabitants on the way in which 
the fever is caught. The greater number think that 
the fever is taken almost always during sleep. A very 
brief stay sometimes suffices-even one night. But 
ordinarily, even in districts very subject to malaria, a 
longer stay is necessary, so that the workmen who go 
on to the property at the beginning of July for the 
thrashing commence to get ill as a rule eight or ten 
days after their arrival. On the other hand, those who 
go in September for the working of the ground often 
get ill more quickly-after only two or three days' 
stay. Many have observed that in autumn, after the 
rains, the mosquitoes increase and likewise the fevers, 
and as the season advances they .disappear together 
little by little. Thus, collecting from the inhabitants 
(who are really much better informed about malaria 
than some medical men) the results of their experience, 
the conviction grows upon one that if malaria were 
inoculated by mosquitoes into man, an the questions 
which I have put in a preceding paragraph would re
ceive an adequate answer. Malaria behaves itself with 
regard to man as if the malarial germs were inoculated 
by mosquitoes. " 

.. . .  , -
Recent researches show that it is very probable that 

malaria may be propagated by mosquitoes. Dr. Amigo 
Hignani brings forward some proofs in support of this 
theory. His article is translated into English and pub
lished in the Lancet, from which we take the following: 

of the sun do they rise in clouds everywhere and attack 
animals and men. That the evening and night hours 
are the most dangerous, on account of the facility with 
which fever is then taken, would be easily understood 
by any one who knows the habits of this nocturnal 
dipter. That malaria only rises to a moderate height 
would also be equally intelligible, because the inocu
lating insect always flies near the ground. A satisfac
tory explanation would also be furnished qf the great 
danger of sleeping in malarial districts, a fact of which 
the supporters of the air conduction theory have never 
been able to give more than an artificial explanation. 
Any one who has experience of malarious districts wen 
knows a number of cases in which the patient attri
butes the fever that tormen';s him solely to having 
slept a few hours in a place where several times he had 
perhaps remained while awake without harm. Three 
years ago '  I made with my colleague, Dionisi, various 
excursions into malarious localities for the purpose of 
study, and wore especially with the object of collect
ing from the inhabitants the results of their experience 
-an experience which one finds with difficulty in 
books. Many precautions which they take against the 
fever are taken, one would say, to defend them frow 
the sting of insects. They avoid going out at night ; 
they are very careful not to sleep in the open air ; they 
hermetically close the windows-windows with badly 
fitting shutters, which might impede the ingress of 
insects, but certainly not of air and of the germs which 
it might contain. They take great care of their mos
quito curtain, making it of very close net, under which 
they sleep, thoroughly shut in, notwithstanding the 
great heat. 

Exportation or AlDerican Mach i nery. 

.. If one admits the inoculation hypothesis, many facts 
which are difficult to explain by the theory of air con
duction would find a simple and satisfactory explana
tion, and it is easy to demonstrate this. First of all, 
the fact, which we have already discussed at length, 
that malaria is not carried by the winds, would be 
easily understood, knowing as we do how closely these 
diptera are bound to the soil on which they are hatched, 
and how adverse they are to allow themselves to be 
carried away, hiding, when the wind blows, in the 
ground, among the grass, or under the trees. Also 
when a sea breeze blows in the afternoon the mosqui
toes of the Roman Campagna do not show themselves, 
and only when the wind has gone down at the setting 

" It is interesting to remember that Emin Pl:I.Sha 
never omitted to take a mosquito net with him on his 
African journeys, and he attributed to this precaution 
his not having had fever, the malarial agent in his idea 
being a corpuscular substance of which he supposed 
the close net did not permit the passage. Nicolas, in 
his book on the • Hygiene of Camps in Marshy Places, ' 
thus expresses himself on this question : • And the 
mosquito net, well shut, is indispensable at night. 
Without attributing to the puncture of mosquitoes any 
relation whatever with the microbes of the fever, one 
way be certain that irritation by them produces sleep
lessness and predisposes to the fever.' On the estates 
and farms visited by us in the Campagna, the over
seers, who are less frequently attacked by the fever 
than the workmen, protect themselves with great care 

The machinery export movement in the United States 
seems to be attaining some prominence. There is no 
doubt that the Ame:rican manufacturers of labor- . 
saving machinery and implements are devoting more 
attention to the possibility of buil<!ing up and extend
ing an export business with foreign countries than they 
have done for many years. The time appears to them 
to be very propitioWl. The past year or so has seen a 
large augmentation in the demand from abroad for 
certain types and classes of machine tools and other 
manufactured products which have been for some time 
an American specialty. But the fact must not be left 
out of mind that the export of such specialties creates a 
demand in the place of their sale which, in that event, 
is gradually satisfied on the spot. With a protective bar
rier hampering her industries, America can never com
pete on a large scale with the exports of a free trade 
country. -Industries and Iron. 

RECENTLY PATENTED INVENTIONS. Electrical. Within the seats, the buttons thns forming latches to 

T W · lb L P Phl' 1a- lock the knives npon the bar. 
Engineering. ROLLEY .- I ur . epper, 

E E F delphia, Pa. A twin or dual pole Is provided by this GAS OR OIL NGINE.- ugene as-
invention, to more etllciently support a trolley wheel, sard, Poissy. France. In this engine the cylinder has a which may be made longer than those In common use. 

spring-controlled valve periodically actuated by a rod 
The two pari/! of the pole are made In pivoted sectiOIl8, 

driven from the engine, a click or pawl holding the valve the upper sections being pivoted to the trolley wheel by 
open independently of the movement of the rod, and means of yokes and trunnions, and the lower sections 
a /Wvernor controlling the position of the pawl according pivotally attached to a support on the car, and IiIso con
to the speed of the en�e. The engine may be worked nected by a link with a spring-controlled lever, adapted 
by peu:oleum or

. 
by gas, m the latter case the bree

.
ch of to hold up the sections and pre1!8 the wheel against the 

the cylmders bemg provid� with chimney and mean· , trolley wire. A cord extends from near the upJrilr end of 
llescent tubes or an electric arc. The engine Is of slm· f th 10 er sections to be within convenient reach 
pie construction, and may be worked in either vertical, o;� e

to 
w , 

PHOTOGRAPHIC SHUTTER. -Daniel P. 
O'J eary and Samuel B. Kull, New York City. Two 
shutter plates or slides, accordlnlt to this invention, are 
arranlted to secure the lens, and have apertures nor
mally out of coincidence, one of the plates being adapted 
for movement independent of the other to bring the 
apertures in line for the passage of light through the 
lens. A catch holds the other plate or slide with its 
aperture in line with the lens,'and there are means to dis· 
engage the catch by the return movement of the first 
plate, so that the plate held is released. 

horizontal or oblique position, being light and Its parts 0 e mo rman. 

rea:lliy accel!8lble, adapting it for a wide variety of 
uscs. 

Ualhya,. A ppliance •• 

CAR FENDER.-Joseph R. and Joseph 
A. Jacque�, St. Paul, Minn. This fender is made in the 
form of a segment of a circle, and has a strong frllme 
covered with stretched netting, the side bars of the frame 
having wheels adapted to travel on the track rails. The 
curved side bars of the frame have each at the back a 
hook, adapted to be hooked and secured by set screws in 
arms adjustably held on a transverse shaft journaled in 
bearings at the front of the car platform. To this shaft 
is also secured a re8J'Ward1y extending rod bearing a 
wel�ht to almost counterbalance the weight of the 
fender, and Insure an easy running of its wheels on the 
track rails. Extendin� upward from this rod is a bar car
rying a foot piece, by pressing on which the motorman 
may swing up the front end of the fender to a limited 
extent, to move Its wheels from the track rails, 8J! may 
be desired at c1'Ol!sings, etc. 

CAR COUPJ.ING. -David M. Lipps, H ar
rodsburg, Ky. A coupling of the hook and cateh type is 
provided hy this Inventor, adapted to couple automati · 
cally with an approaching car equipped with a like coup· 
ling, and of such construcnon that cars thus coupled may 
be readily uncoupled by a train:nan from the roof or the 
side of the car. The drawhead has a chamber in whose 
lower wall is 8l! apertnred incline, In which rocks a shaft 
carryinlt two tripping dogs, there being at the side a de , 
tent spring adapted to contact with a block on the shaft 
and hold It to elevate a hook bar pivoted in the drawhead 
until a hook bar on another coupling enters the draw
head. The device may also be coupled by the ordinary 
pin and link. 

SWITCH. -Edward Q. Norton, vaph ne, ' 
Ala. An easily operated apparatus is provided by this 
invention whereby a train on the main line may posi. 

lUecla a lllcal . 

PAPER PULP STRAINER. - Joh n W. M USIC LEAF TURNER. - Th omas A. 
Smith, Sandy Hill, N. Y. T o  strain o r  screen the pulp, Farrell, Chicago, Ill. This I s  a simple and inexpensive 
according to this Improvement, two Independent screen· device, the body of which comprises a rack adapted to 
ir.g sections are provided, one of which may be placed rest on a music stand, or the rack ordinarily used on 
out of action without affecting the operation of the other. pianos and similar instruments, there being journaled in 
Two screen boxes are provided, with screen plates and the rack a turning shaft to which is pivoted an angu lar 
diaphragms, and arranged end to end, t'.ach being com· turning arm and there bemg also a spring.controlled 
posed of two seL-t!ons and having the adjacent ends of holding arm having rocking movement on the rack and 
their lower sections formed by removable cross bars, each connecte.l with the turning shaft. With this improve. 
box having means fm closing the end of its npPl'r section ment the leaves may be turned with great facility and 
adjacent to the other box, whereby when one box is without danger of tearing. 
open the other may be in operation. LOCK. -Patrlck J. Leonard and W i !-

LATH FEEDER FOR PAPER D RIERS. - lIam Head, New York City. A lock especially adapted 
Wllllam H. Waldron, New Brunswick, N. J. This is an for USl' on milk cans has been devised by these invent
improvement on a formerly patented invention of the ors, the lock comprising two parts, one adapted to be 
same inventor, the feeder being arranged to insure a pos. I inserted iu the other and provided with tongues. A bolt 
itive delivery of a single lath at a time from the feed I hll vi ng a conical thread screws in the inner part of the 
chnte to the carrier chains. Combined with the delivery lock and expands the tongaes against the , inside of the 
chute is an oscillating c'll'rier chain adapted to receive the nuter part nf the lock to hold the parts against separa. 
lath, a segmental carrier being mounted to oscillate and tion. The cau bas an outwanily .extended lip on the 
formed with a radial slot or nntch, to hold the lath nor· neck of the body portion, a tubular lock section being 
mally in place in the delivery chnte. 'I.'he carrier h8J! expanded In an opening in the neck alld a hollow sec
lath.receiving slots equal in size to the chute outlet, and tlon attached to the cover bemg adapted to enter the 
movable to and from the latter as the carrier is moved tubular section. The lock may also be advantageously 
on its axis. employed for various other purposes. 

CRUSHING ApPARATUS. -IgnaC'io M. de SKIRT SUPPORTER. - George Kierski.  
Oca y Melian, New York City. '}\,  crush ores and pound New York City. To support a comparatively heav�' 
similar material, according to this improvement, a cam· skirt without attaching it to the waist bend, this Invent· 
carrying shaft Is mounted In a frame, the cams engaging or has designed a supporter consisting of a single strip 
levers fulcrumed on the frame and connected with two of resilient metal bent to form two cl8J!p and side mem · 
vertically movable stamps, each of ,which carries a mor· bers, OI,e of the members having an opening at its free 
tar. A cord connected with each lever is adapted to end, while the other member may be pressed apart by 
hold it out of engagement with the cam, to suspend the the thumb and tlnger and made to readily en� a por
operation of either stamp 8J! may be desired. tion of the dress material, the body of the device being 

Agricultu ral. 

REAPER AND MOWER C U TTEr. BAR. -

adapted to readily slide along a belt, by which the de
vice and pkirt are held up. 

tlvely operate the switch points to insure an open main Moses Jarvis, Leota, Miss. According to this Improve· 
line, whether the train be moving in one direction or the ment, the knives may be conveniently and quickly taken 
other. An operating rod or ber extending alongside the from or replaced in the cutter bar without removing the 
switch point, and movable toward and from it, has a latter from the machine, and each knife is provided with 
portion to engage the switch and a portion for engage- I independent locking devices. The cutter 'bar has knife 
ment by the flange of a locomotive drive wheel or a pro · seats with undercut end walls, beyond which extend 
jecting triplling rod, the operating rod having a spiral buttons pivoted on the cutter bar, the knives having 
surface whereby it is turned gradually and easily, avoid· shanks shaped to enter the seats, and the shanks having 
Ing jars or shocks. recesses to receive the ends of the buttons extending 

C U RTAIN SUPPORT. -De Kalb Turbe
ville, Roanoke, Ala. A one piece bracket, which may be 
readily put up and taken down, 8I,'cording to thl. inven· 
tlon, h8J! end arms for the phade roller and !leats for the 
curtain pole, the cornice having catches engaging on the 
arms. The constructiol) permit!! the convenient re , 
moval aud ready replacing of the curtain and pole, and 
in case the shades are too wide for the windows, the 
hracket may be conveniently put np to project beyond 
the casing. 

ARTIFICIAL LIMB. - John Neyquist, 
Coburn, Pa. This Invention relate!! particolarly to arti· 
llclal limbe for amputations below the knee, and provides 
for connecting the leg irons with the foot by a peculiar 
joint, the ankle portions being formed of a metal cylin. 
der riveted to the leg irons, a wooden filling being se
cnred in the cylinder, and elastic blocks socketed in the 
ll.lling and the foot on front and rear sides of the joint. 

THERMOCAU'TER. - Friedrich Drumm, 
New York City. According t o  this improvement, g8J! 
from the generator Is utilized for externally heating the 
cauterizing tool when starting the apparatus and for 
supplying the Internal burner of the tool with the gas 
necessary to keep it at the desired temperature during 
the operation. An attenuated tube forms the terminal 
of the supply pipe an I extends Into the hollow of the 
point, a return pipe provided with perforations and con· 
nected with the hollow of the point surrounding the 
supply pipe, while a casing secured to the burner h8J! a 
rear open end. An auxiliary burner for heating the 
point Is arranged to be swung into and out of operative 
position. 

DENTAL TOoL. -!<'lavel A. Rudolph, 
Carmi, TIl. This is a tool more especially designed for 
use in a dental lathe, to dress down rubber or metal 
plates, the Invention covering a particular construction 
of expansible rubber head and details of the expanding 
mechanism. On a shaft is held a clamp of two sections 
which may be moved relatively to each other, there be· 
Ing held between the sections a head of rubber or other 
expansiblc material, and the head having a concave 
periphery which becomes cylindrical when the head is 
expanded. During the expansion of the rubber head Its 
margiual portion is also forced around the e.iges of the 
clamp sections. 

SPECTACLE CASE.-·James H. Cal'U 8S, 
Stamford, Conn. In this case keepers or gnards are 
made to project inward from opposite sides, to extend 
over the spectacle frame and to hold the spectacles in 
position in the body of the case, permitting of opening 
and closing the hinged cover without interfering with auy 
part of the spectacle frame. The keepers hold the spec
tacles wIthout injuriug or bending the frame, and there 
is no danger of their dropping out accidentally when the 
C8J!e is opened. 

CLARIFYING SACCHARINE SOLUTIONS . 
-Leon F. Haubtman, New Orleans, La. This inventor 
h8J! heretorfore obtained several patents on evaporating 
appal'8tu8, of which this forms in a measure a continua· 
tion. the invention affording mean. by which saccharine 
solutions may be rapidly clarified " ithout contact with 
atmospheric air. A series of connectt.d heating vessels is 
employed through which the solution to be clarified is 
forced in one direction while the .'Ieating medium, 
8J! steam, is forced into the vessels in the opposite 
direction, there being also vessels In which the 
temperature of the hot solutions is reduc..d by a cold so· 
lution fiowing through the vesscls in it.. course to the 
clarifying ve88els, 

NOTE.-Copies of any of the above pate.lts will be 
furnNlhed by Munn & Co. for 10 cents each. Ple8J!e 
send name of the patel\tee, titie Of Invention, and date 
of this papel, 
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Handle & Spoke Mchy. Ober Lathe Go .• Chagrin Falls.O. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Go . •  Spriug & Varick Sts . • New York. 
Concrete Houses - cheaper than brick, superior to 

stone. " Ransome," 757 Monadnock Block, Chicago. 
The celebrated " Hornsby-Akroyd " Patent Safety Oll 

Engine is built by tbe De La Vergne Refrigerating Ma· 
chine Company. Foot of East 138th Street. New York. 

Tbe best book for electriCIans and beginners in elec
tricity is U Experimental SCience," by Geo. M. Hopkins. 
By mail. $4. Munn & Co . •  publishers. 30'1 Broadway. N. Y. 

ur Send for new and complete catalogue of Scientific 
snd other Books for sale by MUlln & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
N a III ell a" d ,\ d cl I'P"" must accompany all letters 

or no attention will be paid thereto. This Is for OUI 
information and not for publication. 

Il c f  .. re"I'e .. to former articles or answers shonld 
give date of paper and page or number of question. 

I lI q Il i ri ".  not answered in reasonable time shonld be repeated : correspondents will bear in mind that 
some answers reqnire not a little research. and. 
though we endeavor to reply to all either by lettei 
or in this department. each must tske his turn . 

B II yer. wisbing to purchase anr article not advertised 
in our columns will be furnIShed with addresses of 
honses manufacturing or carrying the same. Speci .. 1 \V ri l le n  ) " .... .. ..... l i  .. " on matters of 
personal rather tban general interest cannot be 
expected without remlmeration. Sci e n t i li c  '\ 1II (· I· i t· .. " S II I,., l e  ... e n t. referred 
to may be had at the office. Pnce 10 cents each. 

80 .. 1 . .  < referred to promptly supplied on receipt of 
lll l f,r!,:;. 10, sent for examination shonld be distinctly 

marked or labeled. 

Brown.  M.D. Ph iladel phia : . The 
Keyst one. Pp. 376. Price $3. 

A treatise on the science and practice of optICS is here put 
forth by a professor of optics and refraction. and former 
physician in the Philadelphia Hospital. It is a republication 
of essays heretofore published serially. and which have 
commanded wide attention. It treats of the eye anatomi· 
cally and optically. of the simpler laws of optics. and of 
lenses. as adapuod to the different needs of the eye nnder 
all conditions. It is a practical. up to date book, for 
opticians and those who make a specialty of diseases of 
the eye. 

The Col umbia Calendar, of the Pope 
Manufacturing Company. reaches its twelfth annnal issue 
in the edition for 1897. and. besides being a desk eon
venience to many thousands of users. Is designed to teach 
in itt; small texts and illustrations the joys of ontdoor 
life and the blessings and economy of good roads. 

The Victor Calendar, of the O" erman 
Wheel Company. is also a desk memorandum pad. and a 
repository of a choice selection of short quotations from a 
wide range of authors. as well as jokes and scraps of 
nsefnl information. 

Car fender, J. R. & J. A . •  Jacques . . • . .  , . . • • • • • • • • • • • •  574,735 Liquid separator, centrifugal, M. J�. Hoyt . . . . . . . . . 574,007 

�:� �:��:�: }f.·Ji���:: ·::::::::::::::::::::::::::::::: g+::� IJO��·Ck�
e��i�hcl

l�c�
Ck. Sash lock. �tovepipe 

Car fender. J. B. & J. D. 'I·hompson . . . . . . . . . . . . . . . . . 574.(62 ].ock. H. H. VOight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57UOO 
Car fender, street. 1J. J. Hunter . . . . . . . . . . . . . . . . . . . . . 574,541 Loom buffer device� L. C. Werner . . . . . . . . . . . . . . . . . . . 574,510 
Car life guard, street, A. J. rl'hornley . . . . . . . . . . . . . . 574,8.'i.'i Loom shuttle, W. Ii .  Draper . . . . . . . . . . . . . . . . . . . . . . . . .  f>74,8ti4 
8:� �:¥!��

i
r:n������r!;t�i{�����·:::::::::::::::.: : gf!:� t�g�l:��: �. �. ����: : : : :  : : : :  : : : :  : : : : : : : : : : : :  : : : :  �fj:� 

g:�;!r�e��iJ���lf:i��: 'stair: }j: '�.: ·G·ardiier·.·.: '. : : :  gf::�\ tI:fia:!�, ��r�ib¥e' r�:ei���8aiid' 'deiiverer' fc ;i.,' 57�.�� 
Carpet stretcher, J. M. Newlon . . . . . . . . . . . . . . . . . . . . . .  574,816 J. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m4,li87 
Cartrid�e carrier, L. R. }4�ergusoll . . . . . . . . . . . . . . . . . . . 574,531 Measurin� and indicating appa.ratus, electrical, J. 
cas�ho:���

gr::���Pe
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l
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e. 
Mef�i �:��ciiig; 'separatiiig: 'liild ' re'ftfiiiig '8Ppar� 574,7:ro 

8::M'�t��t��J�PJ."f.��tl� •. ���.���� .�. ����.i.�� : : : . : :  57 atus. J. A. Mays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H.4.'l!1 
Casting rolls, etc., mould for, J. L. Lewis . .  . . . .  . . . .  �:l:��

iC 
���

a
ii�:i� �:���. ·Water·mete·r: · · · · · · ·  

574 .... 1)2 
Cat8menial sack, J. L. Bornstein . . . . . . . . . . . . . . . . • . . . Mining machine, H. B. Dierdorft' . . . . . . . . . . . . . . . . . . . .  57-1,402 Cattle guard. W. B. Nevill . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.«3 Mining machine. Doris & McCloskey . . . . . . . . . . . . . . .  574.700 
Chair. See Roclting chair. 'l'ypewriter's chair. Mining machine, coal, E. P. Ra.uscher . . . . . . . . . . . . .. 574,822 
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f:Jin bituminous com-

Chalk line holder. W. G. Lewis . . . . . . . . . . . . . . . . . . . . . .  574.617 positions. F. A. Redmon . . . . . . . . . . . . . . . . . . . . . . . . .  574."10 
8�:� g�f8g,���')li:�6�3�g�e�1���E.'W: 'Bee: 
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o
i;-str:��i; seii ' j,iaying ' .ii-illged·.·T: G: 574.758 

Cigarette macliine. A. G. Vale . . . . . . . . . . . . . . . . . . . . . .  674,465 Hoster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.426 Cleaner. See Boiler flue cleaner. Dish cleaner. Needle threader. J. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . .  574,514 
Clo�f.

i
�\��ri"J:'tJ��: Crook . . . . . . . . . . . . . . . . . . . . . . . . . .  574.009 ����f.!.

i
'b�"�p�il�c'l.:����·::::::::::::::::::::::::::: gi::�i8 

Clothes and hat rack. I. C. Welter . . . . . . . . . . . . . . . . . .  57'.509 Nut lock. F. P. Lewis et a1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.5(8 
C1uifft,h':.�������? ���? �����.��� . .  ��.�

i
.��:. �:. �'. 574.8'.13 ��� ��:n.i. §'. ����en:: : : : : : : : : : : : : : : : : : : : :  : : : : : : : g+!:� 

g���
.
o��y�:�'l!,��j>fI?�:���: : : : : : : : : : : : : : : : : : : : : g+a� Oil fabrics. making. A. N. Ford . . . . . . . . . . . . . . . . . . . . .  574.793 

Coin separator and distributer. W. H. & W. Elder 574.528 811s�:::'a��1��u
e
:!,�¥�\v': b��'1"e�8��.��: : : : : : : : : : : :  gn:� 

The Walworth Manufacturing Com- Conduit. subway. W. H. Johnston . . . . . . . . . . . . . . . . . .  57'.4aO Optical instrument for testing diamonds. T. 
Conveyer. Andersson & Seymour . . . . . . . . . . . . . . . . . . .  574.652 Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.588 pany of Boston. manufacturers of brass and Iron goods 

and tools, and steam. water. and gas work, also pnblish 
a convenient desk calendar. 

TO INVENTORS. 
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uneqnaled facilities for �rOCUrinfJ patents everywhere. 
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sons contemplating the secnring or' patents. either at 
home or abroad. are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
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CoOking ntensil. C. W. Post . . . . . . . . . . . . . . . . . . . . . . . . .. 574.(92 Hadaway. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.1i37 
Corn sliock tightener. P. Brady . . . . . . . . . . . . . . . . . .  : . .  574.778 Overshoeh C. J. Bailef{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.372 
&::-:'c�: �·x�R:'\l��::t�:?�·.:·::.:·.:·.:::·.:::·.:::·.: ·::: gi1;ma �:��l: :h::l: �e�eri���\f: :A: 'Day'is:: : : : : : : : : : : :  i�::� 
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:�J�; E. E. Claussen . . . . . . . . . . . . . . . . .  574.666 
coupling. Thill coupllng. Train pipe coup· Paper dner lath feeder. W. H. Waldron . . . . . . . . . . .  5U.692 
ling. Paper making machine. H. A. Moses . . . . . . . . . . . . . . .  574.559 

Course indicating apparatns. M. Brabaw . . . . . . . . . . . 57'.'74 Paper pulp strainer. J. W. Smith . . . . . . . . . . . . . . . . . . .  5U.638 
Crane, A. J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574,,581 Paraffin from articles, device for reulOving, J. S. 
Crushing apparatus. I. M. de Dca y Meli"n . . . . . . . . . 574.7M Beeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

1
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Cultivator. hand. E. M. Minton . . . . . . . . . . . . . . . . . . . . .. 5U.aM Peannts, Jlrocess of and apparatus for treating. 
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57'.726 Ped�·b�i.:;,�
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B::::g:�::.��vt:,':"J.'ki?�g:.;.�: �: .���::::::::::.: g+H� �:�:Jrd'��Jf.i���'lioe;,ke,:: : : : : : : : : : : : : : : : : : : : : :  git:� 
Dental tool. F. A. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . . .  574.763 Penholder. M. W. Lansing . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.545 
Destructor fnrnace. Beaman & Deas . . . . . . . . . . . . . . .  574.774 Pencil sharpener. J. R. Balsley . . . . . . . . . . . . . . . . . . . . . .  574.374 
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Detector. See Time detector. ���:'!�I�?
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c
�I:::f. ���li.%ie���.�����: : : : : : : : : : : :: :: Kit:� Helmers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.(2] 

Distilling apparatus. water. H. Pattison . . . . . . . . . . .  574.626 PhotographiC shutter. R. KroedeJ. . . . . . . . . . . . . . . . . .  574."'15 
D00

3et�E:6:��J;1'l
e
j'�g�':,'::. ��� . ������ . ������: 574.m ��tg,

g
J�1\�lj'o���t;:.:: .?:��':':.:.� �.��I::::::: :::: :: KJ1:m For which Letters Patent of the 

United States were Granted 

JANUAR,Y 5, 1897, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
[See note at end of list abont copies of these patents.] 

Drawer pull. J. L. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57'.399 Pillow. R. Kelso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.86'7 
Drawing apparatus. T. C. Hailes . . . . . . . . . . . . . . . . . . . .  574.005 Pipe. See Tobacco pipe. 
��{�!"��r.
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�:'i'!��';,��b�ff."k�:'e"m�.i::�·. �������.�: : : : : : : : : : gu:m �l:��:�: ���: �. Wat�:�I��: : : : : : : : : : : : : : : : : : : : : :  g+l:� 
Efectric heater, J. E. Meek . . . . . . . . . . . . . . . . . . . . . . . . . .  574,745 Planter, seed, M. Mannewitz . . . . . . . . . . . . . . . . . . . . . . . .  574,554 
Ele�!:''i.';J'.t.�� .  ��.� . �

l
���������. ����.���: . �: .. �:: 674.565 ���������°s':!diy<to�:fe��J�Ekengreii: : : : : : : : : : :  g�g� 

Elevators. base chamber or se"t for hydraulic. G. Polishing and abrasive material. A. ];'. Prltschau 57U49 
H. Evans (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.582 Post. H. D. Streator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5n.�1 

(7089) U. A. M. asks : 1. Is there a Sup- Acconntin!! device. E. L. McClure . . . . . . . . . . . . . . . . . .  57'.400 
En�..:·o!�� e��'i:.';. 
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PLE)[ENT that j!ivea information on cas8ava, its cultiva- Acecotor�e
eftls

v
O�

i
&V��;r�����i� �����: .����\�i

.� •• 57'.396 Engine. N. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.457 Press. See Baling press. Cigar packer's press. 
Envelop opener. Nelson & Kerr . . . . . . . . . . . . . . . . . . . . .  574.563 Printing machinj multiple web. C. Potter . . . . . . . .  5n.� 
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Barus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.375 Excelsior machine. J •. P. King . . . . . . . . . . . . . . . . . . . . . . 574.613 ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.(68 
of cassava. 2. Can you give a reliable formula for pre- t:� ���.���
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57 �:llij�?�t r1��:ti�::���ih���.�����:.�·.�: ������ �+!:� 
obtained from the reddish pulp 81UTOunding the seeds In " Filter. L. ·Brandeis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.779 Railway. electric. W. M. Schlesinger . . . . . . . . . . . . . . .  574.6i12 

Asphalt pavement heating machine. J. Roche . . . .  574.496 Filter. automatic. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  574.511 Railway. elevated. G. A. Lancaster . . . . . . . . . . . . . . . . .  574.llOl' 
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iForal�o::e.:'::lgfg 't,���:� }���) ���� 
Asphalt pavements. apparatus for repairing. P. Filter. water. J. L .  WelshaRs . . . . . . . . . . . . . . . . . . . . . . . .  574.858 J. R Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.431 

a sieve and allowing the liquid to stand till the undis- W. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.681 R��'t:;
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and the mass which remains. having been sufficiently t�I.,"�gcrJi!,�.ll.·:i��g::i: : : : : : : : : : : : : : : : : : : : : : : :  g�!:m �1��
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4. Please giVt an easy method for preparing the essential �::fe ���I.ri'���.!�:. �:. ��
i
.
t
.�
.:::::::::::::::::::.: m:� Foot seraper or boot cleaner. R J. Trnmbull . . . . . . 574.590 �::r.

er
s��'k��:��e��

t
��::�e�: 

Jarvis . . . . . . . . . . .  574.736 
011 of orange and lemon peels. A. SUPPLEMENT. No. 887. Baling press. A. E. Anderson . . . . . . . . . . . . . . . . . . . . . . .  574.771 ��ft':for8:r�'W'.

sc��"6'���. ��.�'.�: .�:. ��:.��:.
.
:::.:: gil:m �:l�t:lor.

S
'/,';,!"ll�rJ'��::�ure regulator. has an article giving information on the manufacture of ! �:lI��l,

r;;�o�cIfni��ff�¥:iiir.cii : : : : : : : : : : : : : : : :: g+::� FUI'll&l)e. See Boller furnace. Destructor fnr. Roadway. G. F. Brott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574,521 
essence of lemon, also orange, and many other formulas. I Basin for streets, catch, G. M.'Pierce . . . . . . . . . . . . . . .  574,700 naoe. Smoke consuming furnace. Rocker, spring, A. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,;)94 
5. Is banana fiber of much value ? How onght it to be �:U:��'s,ilp

e�������: s��t;:;��ry. J. J. Rooney. 574.826 ����::;: ���i�:;���·:gI!�.I�.�.::::::::::::::::::::::.: g�!:� ����
i
�;ef.

b
!.I'ii.<t:w�!:.���� : : : : : : : : : : : : : : : : : : : : : : : : :  m:!)'l� 

prepared for the market? A. Brief mention of banana Bearing. antifriction. Bender & Mueller . . . . . . . . . . . 574.472 Furniture. adjustable school. W. F. Spieth . . . . . . . .  574.829 Saccharine solutions. apparatus for clarifying. J.. 
fiber is made in SUPPLEMENT. No. 1043. We think you ���r}�fm���i>�g�8���r.;ra: :  : : : : : : : : : : : : : : : : : : : : : �f::i� Fnrniture brace. J. A. E·retwell . . . . . . . . . . . . . . . . . . . . .. 5U.794 F. Haubtman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.7;12 

would find the articles in SUPPLEMENT. Nos. 1040 to Bedstead, knockdown. J. Mo!'tgomery . . . . . . . . . . . . . 5rU89 a��:;'::'�P¥g��1��n:\rq�ld�t�itb: ·  Stow '& 574.4
59 �:� \���: �ie!irr.;�li;

i
1�ate(i;'W: ·13: 'Hadawa;:: ir. �t� 
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Dobbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.500 Sash fastener. A. M. Frasier . . . . . . . . . . . . . . . . . . . . . . . . .  574.727 L Gas engine. W. J •. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.670 Sash fastene':>, J. Struben . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.H::l 
otherwise stated. must I take for l1l'anted that ounces Bell. Storm & Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.� Gas engine. C. L. Grobman)) . . . . . . . . . . . . . . . . . . . . . . . . .  574.535 Sash lock. J. H. Mor�n . . . .  o o  . . . . . . . . . . . . . . . . . . . . . . . .  SZ4.bCl'J 
and ponnds. etc . •  in formulas of the " Scientific American �:ll: �itrcG;��"lilk;'ckW;'ii : : : : : : : : : : : : : : : : : : : : :  :: '.: m:� a:,:�f;�' .:tia�������G: W: Lamo.: : : : : : : : : : : : : :  g+i:al� ��;;o������W.lf�o���·. �:. :" . ��.��.��!�:: : : : : : : : :  �7::� 
Encyclopedia " apply to avoirdupois weight. and should �f�kr��!t�: �aii:��G: ii: 'Cianier:: : : : : : : : : : : : : : :  g+::� Gas or oil engine. E. Fessard . . . . . . . . . . . . . . . . . . . . . . . .  574. 723 ���:�

e�\:k �::���ii m';;'iii.i',:-ii:'ii: iou',,';: : : : : : :  m:k� 
liquids be weighed as well as solids ? A. Avoirdupois Bicycle chain brush. McCulloch & Corneaby . . . . . .  574.621 a:1e-:"���

n
�e�n���i':{'g r,irc��l�

e
;aie: 

. .  
· 
. . . . . .  

· 
574.

683 Seal. bottle. C. W. Davison . . . . . . . . . . . . . . . . . . . . . . . . . .  574.672 
weight is generally understood; the liquid shonld be Bicycle con8truction. F. ];'. Ide . . . . . . . . . . . . . . . . . . . . . .  574.734 Gate. W. R. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.649 Seat. See School seat. 
measured. Where parts are mentioned. the formnla �i���IHo

a
c'i�16. 

b
l'� �f.'.�:�: .������: : : : : : : : : : : : :  gU:ItA Gla

�a������� . ��: . . ������.
i
.'�! . .  -:".

i
�.� ��: . .  �': . ���'. 574.458 

sec
W�r:�l�.

t
.���: . .  �'.l.� . ��.����� . .  ����:. ����.� .�. 574.417 

should be made uP. using parts by weight, whether of �:���l: ��c1.����.I:i
m�. y.

a§�gM: .�': .�����: : : : : : :  gU:� m:: 'i�I�!el�[�n:.inJlo:ri��?e��yN;,�i
n
���ftng; 574. 770 �:������:.
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s��

d
C�r.:'

i
��t..��'i'o�· l£i��f:·B.;j,ara.: 

574.
66'

7 

solid or liquid. Bicycle saddle. S. D. Van Meter . . . . . . . . . . . . . . . . . . . . . 574.503 W. H. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.34a tor. 
W M 'f II I Bicycle stand or holder. H. C. Phillips . . . . . .  574.628. 574.629 Gold saving devlc�,.J. & D. V. Snowgoose . . . . . . . . . . 574.639 Sewing machine. F. H. Richards . . . . . . . . . . . .  574.573. 5U.574 

(7090) . A. . asks (1) I ma ea.b e Bicycle suPY
0rt. J. M. Getchell . . . . . . . . . . . . . . . . . . . . . .  574'6'76 1 Governor. steam. w .  R .  Carmichael. . . . . . . . . . . . . . . .  574.710 Sewing machine eyelet hole attachment. H .  T. 

cast iron will serve to good advantage as field cores and �mi:� ���:o�����rj.\.\v�bit':.���� ... 
i
: :::: ::::::: g+!:�\ ���al:.

as�!�'iJ':'1��3l:.g ��tr:!��'d: Senior . . 5U.
633 Sba!�i!,�"l':"l�*iis;'ii::::::::::::::::::. : : : : : : : : : : : : : :  &�!:� 

pole pieces in a dynamo electric machine. Can you tell Binder. Dade & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.477 Harmonica. H. Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.625 s
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1 h bT 'th r 1 ood Binding or wra�er hook, H. D. Davis . . . . . . . . . . . . .  574,528 Harness attachment, C. E. StowelL . . . . . . . . . . . . . . . .  574,586 f. L' � 
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L. Sinton . . . . . . . . . . . . . . . . .  574,
635 �:g:;��::'�or�: y'

e
��"J'.!'c't.':,��: : : : : : : : : : : : : : : : : : : : : : Ki1:1tr Shi

����e��������
i
��. �����.i�l. :.��: �: .�: .�.�������� 574.728 

learning is as to which is best and most easily excited in ��iI:� ?�:n��:.
n
�:�: k,,]�l�����.� : : : : :  : : : :  : : : :  : : : : : g�a� �:r::r{Vh��a,:,tn��.���: .�: .������.

i
.
l
: : : : :  : : : : : : : : :  :.: g�UM Sh0

.it��u::
r
J.
d
��'lf��;,����� . �.���.��i.�� . .  ������ . .  ��� 574.&111 

the case of an electromagnet ? A. The general rnle is Boiler 011 or compound feeder. W. A. Semans . . . . .  574.765 Hatchet and wire tightener. combined. E. A. Show case. revolving. B. C. Bradley . . . . . . . . . . . . . . . .  574.� 
Bolt. See Thill coupling bolt. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574.611 Shutter fastener. M. �'. Gano . . . . . . . . . . . . . . . . . . . . . . . .  574.795 

that soft iron has the highest permeability. but no exact Book. account keePint. E. �'. Ward . . . . . . . . . . . . . . . . . 574.507 Hay raCk
S
J. R. Carl?enter . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.000 Sideboard and extenslon table. combined. W. H. 

figures can be given. as each quality will vary from othel'l! ��m�."a�t���\�l:rW':B?N':ViR�.���?�·::::::::::: gi::m He�'i:i 
wal::J��W��. 
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a
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,t' P: Depoiiiiy: : : : :  : : : : : : : : : : : : : : :  �::� 
� Bottle. non·refillable. E. A. Jukes . . . . . . . . . . . . . . . . . .  57'."'12 Pettibone & Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.«7 Singletree. J. W. york .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.469 

which to build up the charge. The nse of a soft iron field ��Ul:s.
n':;,'"a�.!I�le;.�:a:��� t�r

n�'l,�:�ticaily 574.852 �f�:��,*��:'������: �: �' . .  �.�:�'.'. '. '::. '.':.' . .. . : ..... : gi::�� �::l��������:::I,:�I���t:;g.�j.�t,�:l��iD: 
.
.
.
.
.. .. .. .. .. �i.� maguet core. and 8till more of a laminated core. militates closing. J.. Bouneu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.379 Hinge. transom. A. Slack . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.636 Soldering pliers. W. S. Elliott . . . . . . . . . . . . . . . . . . . . . . .  574.529 

against this. Partly for this reason cast iron is recom- BO�r:in�������. :�� .  �.����.� . �.��?�' . .  ':: .� . . �.i!: 574,842 ���\e ari�l��:' ����eJet��r�.����·.·.·.·: .
.
.
.
.
. : ....... .. .. : gf1:m �grt���

c
�
e
cf::�e�: flti!:���:er' &; 'Tiio�'as : : : : : : : : : :  �+::� mended for dynamo field cores. 2. Is a small size mag- Brake. See Air brake. Automatic brake. Car Horseshoe. J. MacDougall . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.553 Sprayer. lawn! Auble & Weiss (reissue) . . . . . . . . . . . .  1l.583 

net wire used in the field of an incandescent machine. of brake. Hydraulic brake. Vehicle brake. Ho .. eshoe. spring tread. L. Petersen . . . . . . . . . . . . . .  574.!m Squares. mak ng. F. B. Bradl'jI . . . . . . . . . . . . . . . . . . . . .  574.708 
Wagon brake. HOBe nozzl�i F. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  574,585 S
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76 say 100 lights. to get pressure and larger wire for amperes. Brake actuatin'i-mechanism. C. Lindstrom . . . . . . . .  574.M9 Hose reel. F .  E. Hartzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
1

4.'19 or • 

In other words. will a small wire of a large number of ��:�: �;n�d:':. J.af�'(siark::: ::::::::::::::::::::::: g+::� ��� ��le�
g�S::[e��f: J: � e��rJ':.�·:::::::::::::::.:: g�!:� ��::.f.' 

t
���e:i�w!' it:���

c
Wasiiiub '';iaii<i: ' " 

. . .  574.
b'23 turns give me pressure. where a larger wire of few turns Brake handle. attachable. O. C. Oehler . . . . . . . . . . . . . 574.755 House. See Summer house. Steam boiler. R. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.738 

would give quantity? A. Your conception is right. volts . ��:::r�t
r�r�.

ll·e¥c.�· :�!��niiiiing" for." w: 574. 777 ����:�lic
Nbr��:"j.

v�\Jii.rk: : : : : : : : : : : : : .  : : : : : : :  : : :  g�t� Ste
� §1�c':i:.�� .������:.��.��� ��������:5�tW. 574.1;37 

depending on number of lines of force cut in a given Heiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57(.00 Ice planer. J. Pepin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.567 Stoker. mechanical. J. Hodgkinson . . . . . . . . . . . . . . . . .  574.42:1 
time; this number is increased by nsing finer wire of the g��'h

k
d:::.�����rt.·j{: �-:"§�o(jdar<i: : : : : : : . : : : : : : : : : : :  i�i'.� f��:��s��:'�:s'i'"s

n
'iF: 8: �:;w::::::::::::::::::::::: g�t� �t��:pli?�f���: f;�iI?;.

a
&
e
M"cown: : : : : : : : : : : : : : : : :  �Uir:l 

armature. and the bigher pressure has t<l be compensated Broom. N. Lloyd . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  574.811 Insect destroyerr C. C. & P. J. Schlltl . . . . . . . . . . . . . . .. 574.454 Stoves. combination rack and support attach-
. .  . .  Brush. fty. W. D. Tnem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.836 InsectiCIde distr buter. J. Gohm . . . . . . . . . . . . . . . . . . . .  57'.798 ment for. H. I •. Kress . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.806 by smaller WIre ; I. e .• hIgher resIstance on the field. Buggr top rail. A. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  574.853 Insulator. B. D. B. Smock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.628 Strap. See Metallic strap. 

. Buildmg construction. H. R. Keithley . . . . . .  574.433. 574.434 Iron. See Sad iron. Soldering iron. ' Street sweeper. M. Carrier . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.850 
t7091) E. H .  S. asks : Will you plea�e Burglar alarmt A. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . .  574.524 Jack. See Lifting jack. . ���,ge�

x
������

r
iofJ\��.���

i
!
l
lfO"ug·liioii: : : : : : : : : :  ��:trJ give me ':"ceipt for tanning buck skin or preparing it like ���f"'Iiin�

e:;,�1't��e��'i-r�ib:'a':�drie . . . . . . . . . . . . .  574.722 i:l\q�::,dG����:'��� .�?�.���. ����:. �: .������':.: m:� Switch. See Railway switch. 
chamois leather or leather in gloves? A. Take a skin. Button. campa1."GH. I. �eidel . . . . . . . . . . . . . . . . . . . . . .  574.497 Label holder. W. W. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .  574.789 Switch. W. McCullough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.7(9 
either green or well soaked. and fiesh it witb a dull knife; ��U��· ;'�it�g mag���:::I�� Ty'berg::::::::::::::: : �+!:�� t:�n�'�r:�e��g�·b�;,�·o!';,�';,���ii: 'M: iilicb;'i. g�l:� �":.6\�� Ig��·F�i1t"U�cl:"'b'��

z . . . . . . . . . . . . . . . . . . . . . . . . . .  574.4
55 

spread the skin on a smooth log and grain it by scraping �utton tnrning mac�ine. J. Bohm . . . . . . . . . . . . . . . . . . 574.800 Ladder. washbench. etc . • combinetl step. W. P. Tablean curtain. E. Lytton . . . . . . . . . . . . . . . . . . . . . . . . . .  574.552 
with a sharp instrument; rnb nearly dry over the oval 8:ft���. 'Y:c��j�t��:o�: �'. �.������::: : : : : : : : : : : : g�Ui;\ La�g�!���:fe�.; 'gas" eneraiing: ii: 'N: ·Ca.graiii:. : m:iZl Ta

���k����.
i
��. ���. �.�����.�������: .':':: .�'. ��.I: 574 •. >!*! 

end or a board held upright . 'I'akdhe hraIns of a deer Camera. kineto�apbic. M. J. H. J oly . . . . . . . . . . . . . . . 57'.851 Lamp. boulevard. A. 'il. Storrs . . . . . . . . . . . . . . . . . . . . . .  574.640 j.:�k�tt��·. �'ln�:{v� ���:��:: : : : : : :  : : : : : : : : : : : :  : : :  i+::�� 
or a calf. dry by the lire gently. put tbem into a cloth 8:�

PJ��::r.
i
7r���:.�: .� 

.
. �����: : : : : : : : : : : : : : : : : : : ��::� t::::g.

b
.::r::::;s��·l:���: : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� Telephone exchange system. automatic. L. G. 

and boil until 80ft. cool 011' the liquid until blood warm. 8:� g�II�� A'U!,�?��eM�M.:ITm������.�: : : : : : : : : : : : : :  g+!:� t::::gs��.r:;n�'i,�·;;0�1�,!'l
i��:n(jesceni' gas: 'ii: .57'.512 

Tel:;;,�:riiie·aii.iii.icii.io,:8: circiiii for:Scribner 574.707 
with water sufficient to soak the skin in and soak nntil Canner. fruit. A. C. McCutcheon . . . . . . . . . . . . . . . . . . . .  574.750 van Deth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.862 & McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.579 

'te ft d r bl d th . t' dry . Canceling postal marks. apparatus for. H. Green. 57'.H4 Lamps. manufacture of incandescent electric. T. Telephone receiver. R. S. Barnum . . . . . . . . . . . . . . . . . . 574.6M q:!I so an p Ia e. an en wnng ou as as POSSI' Gar and aitl.lPe coupling. C. L. Bancroft . . . . . . . . . .  574.597 B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.370 Telephone SWItchboard. H. J. Swarts . . . . . . . . . . . . . .  574.642 
ble' wash in strong soapsuds and rub dry and smoke Car brake. . C.'Devlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.797 Last heels. machine for shaping. A. G. Fltz . . . . . . .  574.004 Telephone transmitters. agitator for. S. B. Raw· 
weil with wood smoke. Instead of brains. oil or lard :s:� g��';: ;: �: tli�g���::::::::::::::::::::. :::::: ��!:� t:t��gJ.eJ��o?ibIf:.�����::::::::::::::::::::::: ·:: g+::� ·Te.:'g�r·;,oiij,iing; F: J:cui-iis: : : : : : : : : : : :·.·.·. : ·. ·. : : : : : :  g+N&l 
may be used and the skin soaked therein six: honrs This Car coupling. E. W. Bridenbecker . . . . . . . . . . . . . . . . . .  574.38:) Latch. gate. J. S. Ber'W . . . . . . . . . . . . . . . . . . . . . . . 5U.517. 574.518 Thermocauter. F. Drumm . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.719 
Ia called In®m tan. 

. 8: ��gli�: �.!tj: 1lC,t':u:<iS·::::::::::::::::::::::.: ��!:Xg t=� �';1�i8:Ig��::'i Bri8a&.���.����::::·.:::::: :':.: gf!:� , j.�Hl ��gt1::h�it�G���
i
:'oilieiD·us: : ·. : : : : : : : : : : : : :  �!:� 
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$titutifit �mtti,all. 
Thill couplings. antirattler for. J. W. Willard. 

574.769. 574.8{() 
Thread cutting implement. C. Elterlch . . . . . . . . . . . •  fl74.721 
Thrashing machine band cutter and feeder. R. 

John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.486 
Ticket holder. W. S. Lodge . . . . . . . . . . . . . . . • . . . . . . . . . .  574.550 

�l:;;e ��!e��. tie·A. Hermann . . . . . . . . . . . . . . . . . . . . . .  574.802 
Tire for vehicle wheels. elastic, W. H. Holden . . . .  574,682 
Tire patching device pneumatic, J. Savoie . . . . . . . .  574,453 
Tire. pneumatic. E. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.� 
'I'ire, pneumatic, L. J. Miller • . . . • . • • • . . . • • • • . • • . • . • •  574,«0 
1'ire protector. vehicle. M. A. Andrew • . . . . . . . . . . . .  574.772 

�1��.
t
!�t'�l:,�

r
G�ji/b�!::��.�� : : : : : : : : : : : : : : : : : : : : : :  g�t� 

�:��;.,wd'!,���eJio�inN,,�';l'��PF:·B:·j;;n;,kS: : : : : : : : : : :  git:� 
'l'ires. means for repairing pneumatic, J. H. Cal-

kin... . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . .  574.709 
Tobacco pipe. G. C. Rickly . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.4!15 
Toe .titfener. bOXe} C. S. Pierce . . . . . . . . . . . . . . . . . . . . . .  574.448 

���f.��fu��non.· ah1�S�izmaii : : : : : : : : :  : : : : : : : : :  gfl:m 
Tool handle. F. H. Whitney . . . . . . . . . . . . . . . . . . . . . . . . •  574.839 
Toy. mechanical, E. G. Moersch . . . . . . . . . . . . . . • . . . • • 574,557 
Toy piano. T. Gldding •. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  574.677 
Train pipe coupling, W. F'. White . • • . . . . • • • • . . • • • • • 574,695 
Trap. See Fly trap. 
Tre.tle. C. A. Jone •. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • 574.486 

�ll��: !TeJ'ri���R�a;;:E:M: ·Benti;;i: : : : : : : : : : : :  gU:� 
Trolley wheel. self adju.ting. Duryea &; Thomp. 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • ••• 574.527 
Truck fo� motor or cable car •• H. L. Gee . . . . • • • • • •  574.532 ���:. ���:t Wfili'm:ri.��.I�

I
.��: : : : : : : : : : : : : : :::: ii::� 

Tubing, maehine for manufacturing, V. Royle . . •  574,577 

�������l':r
h::;d C. 

o����.e�. ���f�.eJn·. ·. ·.·.·. ·. ':.'. '.: 5U:� 
Twine cutter. L. � Bray . . . . . . ' "  . . . . . . . . . . . . . . . . • . .  574.5� 
Typewriter's chair, F. Chichester . . . . . . . . . . . . . . . . . . .  674,602 
Typewriting cabinet. G. B. Kline . . . . . . . . . . . . . . . . . . . 574.543 

¥:!l�����ft.·61:k�·.������·: : : : : : : : : : : : : : : : : : : : :  giH� 
Valve. Hlllley &; McCulley . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.540 
Valve. air. L. &; C. O. Barne •. . . . . . . . . . . . . . . . . . . . . . . .  574.701 
Valve gear. T. Delville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.400 
Valve I{ear and adju.table cutotf. D. M. Swain . . . .  574.847 

�:l�:: :��:nJ�'{fa�:h�j;·. ���.�����: :::: : : :574.768: ���:= 
Vehicle body. W. H. Tomlin.on . . . . . . . . . . . . . . . . . . . .  574.502 
Vehicle brake. C. B. Fairchild . . . . . . . . . . . . . . . . . . . . . . .  574.868 
Vehicle �unning gear. A. D. Blodgett . . . . . . . . . . . . . .  574.704 
Vehicle wheel. J. S. Copeland . . . . . . . . . . . . . . .  574.712. 574.713 
Vehicle wheel. H. F. Hammon . . . . . . . . . . . . . . . . . . . . . .  574.538 
Vehicle wheelj H. J. Ney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.752 
Vehicle. whee ed. E. J. penninron . . . . . . . . . . . . . . . .  574.818 

�:�:�l�:: !�'i.";��f:.?p
.'!�loro� f.!i �o:�::'a: 0: 574.388 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.673 
Velocipede. J. Bonner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.706 
Velocipede. W. A. Dryden. Sr . . . . . . . . . . . . . . . . . . . . . . .  574.674 
Ventilator. A. J. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.619 
Veterinary mouth �peculum, A. A. Walker . . . . . . .  574,591 
Wagon brake. R. H. Layton . . . . . . . . . . . . . . . . . . . . . . . . .  574.009 ;:fi0'!!':r.�:�: �.�. �o��:���: : : : : : : : : : : : : : : : : : : : : : : :  gf�:� 
WaIls, etc,: construction of BUpports for building, 

R. S. GIlle.ple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.729 
Wa.htub .tand. M. Hotfman . . . . . . . . . . . . . . . . . . . . . . . .  574.{2{ 
Washer. See Tumbler wa.her. 
Wallhinl{ machine, J. G. & R. R. Stevenson .. . . . . . . 574.400 
Water closet, T. Grace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.679 
Water meter. L. H. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.562 
Waterer. antlfreezing .tock. J. A. Drake . . . . . . . . . .  574.791 
Weather check for door •• F. Rogers . . . . . . . . . . . . . . . .  574.S:U 
Weather .trlP. Byor &; Mahan . . . . . . . . . . . . . . . . . . . . . . 574.522 
Welfhlng apparatu •• automatic. W. E. Nicker.on 574.445 
Wei tool" oil .... Blumenthal &; Kintz . . . . . . . . . . . . . . . . .  574.706 
Wheel. "ee raddle wheel. Trolley wheel. Ve· 

hlcle wheel. 
Wheel for bicycle. or other vehicle.. L. B. 

Smy.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.499 ;i::�:::fil:n..r.��n6 ... �·eR����:::: : : : : : : : :  : : : :  : : : :  : : :  �itil� 
Windmill. B. M. Totdahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.835 ;i::�::'�I�f.TnI��orl:fgr:.aif.hG: 'wiimerliiii: : : :  g��:� 
Woven multiple ·pf,. fabrlC, J. Buckler . . . . . . . . . . . . . 574.387 
Wrench. See Nut wrench. 
Wrench. J. A. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  574,513 
Wrench. M. K. Flye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.724 
Wrench. H. J. Kapka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.487 
Wrench. J. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  574.624 
Wringer. See Mop wringer. 
Wringer, I. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.388 
Writing lluid and makinl{ same. Lewi. &; Bellman 574.437 

DESIGNS. 
!licycle cover, H. O. Nel.on . . . . . . . . . .  � . . . . . . . . . . . . . . •  26.487 
Bicycle toe clIP. W. N. Beard.ley . . . . . . . . . . . . . . . . . . . .  26.488 
Bottle. H. Lemmermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.482 
Bru.h or bat. lIy. G. R. Back . . . . . . . . . . . . . . . . . . . . . . . . . .  26.497 
Car brake·beam. W. P. Bettendorf . . . . . . . . . . . . . . . . . .  26.489 8lg��e�a�� •• -!�.Fa:���r: J':Edeii: : : : : : : : : : : : : : : :  �:� 
DI.play holder. A. E. Kilner . . . . . . . . . . . . . . . . . . . . . . . . . .  26.498 
Game board. D. F. Heverly . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.500 
Game counter, J. Wielar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,499 
Grate. C. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.495 
Grate. A. S. Newby .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.493. 26.494 ����������[���, �a���¥�e:l: C: Howe: : : : : : : : : : : :  �:!� 
Music box cover, G. A. Brachhausen . . . . . . . . . . . . . . . .  26,485 t!:;g�,:;c:.:�':::�ig iia':1l:.r ¥:i:: c�iip.: : : : : : : : : : : : : :  �:� 
Stamp. hand. J. B. Hud.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.4&1 �g:e���t��;Ii�i!:;i:.: .�: �:-������: : : : :  : : : : : : : : :  �:� 

TRADE MARKS. 
Agricultural machine. and implement. and their 

several parts, D. M. Osborne & Company . . . . . . .  29,429 
Bale ties. cotton. W. W. Bierce . . . • . . . . . . . . . . . . . . . . . .  29.433 
Cereals. preserves and jellies, preparations of, 
Co.J�:!Yo�r���:":W.¥{Eldridiie : : : : : :: : : : :  : : : :  : : :  �:::rl 
Confectionery and chocolates, H. Maillard . . . . . . . . .  29,419 
Cotton piece goods, Naumkeag Steam Cotton Com. 

pany. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . .  . . . .  . . . .  . . .  29.399 
Extract of thyroid gland. for u.e In obe.ity and 

cutaneous affections, Farbenfabriken, vormals 
Eye:t;;r;!.�"..'"n� �.:r::,ygUiird;': 'j: j{'ing: : : : :  : : : :  : : :  �:� 
1<1our. wheat. R. M. do. Santo • . . . . . . . . . . . . . . . .  29.416. 29.417 
Food preparation In dry form for Infant. and 

invalids, Smith, Kline & French Company . . . . . .  29,408 
Gum. chewing. Lauer &; Suter . . . . . . . . . . . . . . . . . . . . . . . .  29.415 
Harmonicas, mouth, Strauss, Sachs & Company . . .  29.402 
Ink •• markl� and stencilin§. Binney &; Smith . . . . .  29.410 
Iron. wroug t. Phillip.. imick & COI�i':l!iY 

to 29.425 

��t��'lio���·�
I
�r'ih!:��: 't:��;�'W.:r·Maiiufac: 29.413 

Oat�U�� cg:tE.'!::.1;"' roiied," Miiscat·in .. · . OatiD.·eai 29.422 

Comr.any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29.418 
Pai��r o�;��r���elt�!�� ���tg�::

h
:�d ag��� 

PoJ:�!iid 'lager beer: 'Duiiiih' ii;.;wing 'and 'ir�ll: 29.412 
ing Compan1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.421 

Remedle. for pIle •• J. William •. . . . . . . . . . . . . . . . . . . . . . 29.407 
Salves, cordials, pills. sirups and other medicines, 

essences and perfumes, Raymond Medicine 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29�(()5 

Shears and scissors, R. H. Seymour . . . . . . . . . . . . . . . . . 29,432 
Sheet metal ware enameled, stamped and pieced, 

American Stamping Company . . . . . . . . . . . . . . . . . . .  29.428 
Shovel. and scoop •• E. H. Linley . . . . . . . . . . . . . . . . . . . .  29.4:n �r:.ri �a!'I;,l:�?�Yate·. 'and artiCles iiiad;; iiierefr';m; 29.4U 

Cre.cent Steel Com pan}; . . . . . . . . . . . . . . . . . .. 29.426. 29.427 �����. ;����.:g
anfn':;":� d��W:;;���tv ?��£:� 29.400 

ORD INARY RA·rES. 

In8lde Page, each i n sertion - - 7lJ cents a l i n e  
Back P a g e .  e a (" h  I n s e l·t\on - - - - $1 .00 a l i n e  

IlI'"For some classes of Advertisements. Special and 
Higher rates are reqwired. 

The above are charge. per agate IIne-abont eil/ht 
word. per line. This notice show. the wldtb of the line. 
rr��e��� �� �oat�a%�erat:��8��f: ffnSl, g;�e��ri��: 
ment, as the letter eress. Advertisements must be 
�g�r� tg�p���I:: tY1� f�)W�)':In": :e�r. �u��ur.day 

foot power 
Screw_ .. 

... cuttin! Star * 
Lathes Automatic 

Cross feed 
9 and I I -inch Swing. 

New and Original Features 
Send for Catalogue B_ 

C< ""oeca Falls Mfg. Company, 
60s Water St .• Seneca FaJls.N. Y 

-------
AMERICAN PATENTS. - AN INTER-
est ing and valuable table showinJl the number of patent8 
Ilranted for the various subjects upon wh ich petitions 
have heen filed from the beJllnninl! down to December 31. 189t.. Contained tn !WCI EN T I F I C  A M R IUCA :\, Scp· 
PLE:'\l ItNT. No-. 1 00"J, Price 10  cents. To be had at 
this office and -from all newsdealers 

. P OW E R  & F O O T  I SHAPERS . P l A N E.RS . D RI L LS 
.... AT H E S.  �:-cf��pE."rl��� 2�T�LIJtul��r� 
S E B A S  IAN L AT H E.  0 . 1 20  CULVERT ST. C I N C I NNAT I .  O .  

MARVELOUS RESULTS have 
been attained by 
prospectors and 

capitali.ts from the nse of our perfected 
��t e�':,�g::'dISTEAM STA M P  
� ��:ta"'{V;�.; FO R C R U S H  I N C  O R ES. 
wlll bringfull NO EX P E R I M ENT_ 
information. Capacity guaranteed by 
CATES I RON WORKS, C H I CACO. 

LA,TH ES�Ma��� 
Tools. 
Hill. Clarke & Co . 

1 60 Oliver Street, 
BOST ON_ 

1 6  So. Canal Street . 
(J H H 'AGO. 

H U B  
Ball Btarings 
fn":. HN"o

h .w.,"..'i-�.' T��y Hs'i.":; 
.·owpr. O i l ,  T i m e .  Used 
by Be.t Machine Builder •. 

THE BALL BEAR I N G  CO .• 
IT Write for prius. 12· Watso n St .• Bosto n ,  Mass. 

I M P E RIAL BALL BEARING AXLE A wrItten guarantee with each set o f  axle •• .. • 9:'O�.�J8�n
E

n�e� 
Indor.ed by the leadlnl! 
Red=�"f::�y��

e
�. per cent. One hor.e can do the work of two. Mechanicai\y perfect. Can be put on old or new work. pr Write for 0..,. lUmtmtea Catalogue and TesUmo ruals, which we Bend free on application. Imperial Bai l 

Bearing Axle  Dept., 1 84- 1 90 Lake Street, Chicago.  I I I. ton . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!l • .f03 
;��:::�:.b;5�:���.?����.� : : : : : : : : : : : : : : : . : : :  �:� VELOCITY OF I C E  BOATS.  A COL-

PRINTS. 
I i  Don't Monkey " (for molasses candy), H. L. Hil-

dreth . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

A print"d eop'y of the .peciflcatlon and drawing of any patent in the fore�!Oing list, or any patent in print I •• ued .Ince 1863. will be furni.hed from this Office for 
10 cents. In ordering please state the name and number of the patent de.lred. and remit to Munn & Co . •  361 
�f�:::�in��� o��o�le��I���i'::g :l�.!': t;;:� where 

v�t�r:1���J':��n:�e n::�e���:s
e ��:��e� �b�h:o��: 

fOing li.t. provided they are .imple. at a co.t of WI each. �������::.... CO:u�1 
:

e
c�.:

I
�

e ;,,.g��w��rJ�� YO{L Other forelan patents may aJso he ohtalned. 

lection of iote'reatin!: letters to the editor of the SC I EN
TIFIC A :\I E H I C A ?\  on the question . of the speed of ice 
hoats. demor_st ratin!? how and why it i s  that these craft 
�ai1 �aster than the wind which propels them. I l l ustrated 
w ith 10 expl nnatory diH�rnm8. Con.tained in :;CIEN'l'JFIC 
A M E H J CA.� S U PPLEMENT. No. � 1 4 .  Price 10 cen�s. 
'ro be had at this office and frorn al l new�dealer8. 

B A R N E S'----.... 
UPRIGHT DRI LLS 

W. F. & J O H N  BAR N E S  CO. 
1 999 R u by Street, ROCKFORD, ILL. 

C C l IU H I N A'I' J ON 

StOOtS 4n4 furnattS 
r"l" 1I 0 t Wal e J' a n d  1I 0 t  A il" .  

Suitable for houses, stores, single r(loms, 
barber shops, baptistries, etc. 

The National Pipe Bend ing Co, 
1 52 R iver St.,  New Haven,  Con n .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, M OST EFFICI ENT and D U RABLE. 

(RAND D R I LL CO.)  
Send for Catalogue. 1 00 Broadway, New York. 

I P R I N T  
M Y  

O W N  
Cards, circu· 
lars. with S 5 
Press and save 
money. 

Make money print-�'M" f��.?t
.
he:�nt

�U� 
newspaper. Type 
setting easy, printed 
rnle.. Send .tamp ��r ���al��:il���.fo 
the factory, 

KELSEY & CO. 
Meriden, ConD. 

Experimental & Model Work 
Circulars d: advice free. Gardam & Son, 96 John St.,N.Y. 

THE SUBMERGED .PIPE LINE ACROSS 
I he Wil lamettp River at PorUand. Orej,{on.-By F. and A. S. Rime. Descrip r ion. of tI l ine of 28-inch ca8t tron 
submer�ed pi pes fo r m i n g  portion of the main line con
structed during 18H3 and 1894.. to supply the city of Port
land with pure water from BuB Run. a monntn in  stream 
thirry mBes distant. W ith 13 ilIustration@. Contained 
in SCI ENTI FIC A M ERICAN S U P PLEM ENT. Nos. l O t i. 
and 1 U�O . PTice 10 cents each. '1'0 be had at this 
office ILnd from nil newsdealers. 

The C!)burn Patent Trol ley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
nr Send for Book. 

The Coburn Trolley Track: Mfg.  CO.  
H O L Y O KE, MASS. 

WIRE 
Automatic "!,lj,Ba�����nti. 'fJ�:t\\'���8rf.artment I. In 

Machinery for making .heet metal good •• 
THE WATERBURY MACHINE CO. , 

P. O. Box' 1025, 
WATERBURY, CONN., U_ S. A. 

ENGg��RiNG ��= II ellli mllHDj 
In all Branches j Me· 
chanics; Architecture; 
Electricity ; Mining ; 
Plumbing; Mecha.ni
cal and Architectural 
Drawing ; S t e a m  
Engineering (Stat'y., 
Loco. and Marine). 

� The Intel"llatlonal 
'lorreallondenee 8ehools 

AUTOMOBILE C A R R I A G E S :  THE 
Paris-Bordeaux�Paris Race ot.-Brief account of the 
performance of t.he veh icles that obtained the prizes in t he competition instituted by the Petit J ournal. \V ith 
9 i l lustrations. Contamed i n  SCI ENTIFIC AMERICAN 
SUPPLEMENT. No. J 023. Price 10 cent •• 1'0 be had at 
this office and from a l l  newsdealers . 

" I N ST R U M E N TS O F  P R E O I S I O N . "  
Architect.'. EnJrtneer.', Surveyor.' I F Weber & Co and Draught.men'. Supplle.. • . 

Sole Agent. for Riefler's 
Patent Drawing In.trn-�=- -t�;;=' -- -�--=-=-\ 
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PLANIMETERS, Etc. 
La.ru;e a.sortment of 

Mathematical In.tru-
menLS and Materials for SchOOls and Colle�es. Send, for 
catalogue. Vo!. H1. 1 1 lJ2 Cbe.t u u t  S t . ,  Phil a., Pa. 

Branch Houses : �T. LOUIS and BALTIMORE. 

- - T H E - -

PI" E�TA n I. I � H E U  IS4 lJ .  
The Most Popu lar Scientific Paper i n  the World 

O n l y  S3 .00 R Yeal", I n c i ll d i n g  l'ostnge. 
Weeli l y  .. -5� N .. ln ber", n Y e nl·. 

T b i o  "' i d e l r ci rcu l n t e d  and .plendldly illu.trated 
paper is published weekly. Every Dumber contains six
teen page. of u.eful inform .. tion and a larl{e nnmber of 
original engraVinjl8 of new inventions and discoveries. 
representi1lll Engineerinp Works, St.eam Machinery. 
New Inventions, Novelt1es in M.echanics, Manufactures. 
Chemistry, 1'llectricity.Telea:raphy, Photograpby. Archi
tecture, Agriculture. Horticulture, Natural HI.tory, 
etc. Complete li.t of Patent. each week. 

'r �!rlll !li of � lI h !i C I· i ll ' i o ll . - One copy of the SCIEN
TIFIC AM ERICAN will be .ent for one year - 52 nnmbers
po.tage prepaid. to IljlY sub.criber In the United State., 
Canada, or Mexico. on receipt of 'J1 h rcf.! I ' o l l n l's by 
the publisher. ; .ix month., $L5O; three month •• 'LOO. 

t: I n  h • .  - Special rate. for .everal name., and to Post
ma.ter.. Write for particular., 

1.'be safest way to -remit is by Postal Order, Draft, or 
Expre •• Money Order. Money carefully placed in.lde 
o� envelopes, securely sealed, and correctly addressed, 
.eldom I{oe. a.tray, hut Is at the .ender·. rI.k. Addres. 
all letters and make all orders, draft., etc., payable to 

III UN N &: (; 0 .. 3 fH n l" lmd wa)", l\" e w  Vorl< . 

--*--

JdttUitit �mtritatl Juppltmtnt 
Thi. I. a .eparate and di.tinct publication from THE 

�ClENTI l!'IC AMERICA :-.· ,  but i8 uniform therewith in 
size. every number containinR' sixteen largE" pages full 
of enllravillJts, many of wnlch are taken from foreitlD 
paper. anC' accompanied with tran.lated d ... crlption •• 
THE SCI�NTIIl'IC AMERICAN SUPPLEM ENT I. publl.hed 
weekly, and lDclude. a very wide range of content.. It 
presel!ts the most. recent papers by em1nent writers in 
all the principal departments of Science and tbe U.eful 
ArtE, embraCing Biology, Geology, Mineralogy, �8tural 
History, Geography ArchreoloRY, Astronomy, Chemis
try, Electricity. Light. Heat. MeChanical Enl{ineerlng. 
steam and Railway Ene-ineeri [lg, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu
facturinQ: Industries, Sanitary Engineeri�, ARTiculture, 
Horticulture. Dome.tic Economy, Rlography. Medicine, 
etc. A va.t amount of fre.b and valuahle Information 
obtainable in no otber publication. 

The most important Engtneering Works, Mechanl.ms, 
and Manufacture. at home and abroad are Illu.trated 
and de.crlbed In the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United Slate •• 
cauada. and Mexico. "'.00 a year ; or one copy of the 
SrrENTIFIC AMERICAN and one copy of the SUPPLE
M ENT. bot.h mailed for one year to one addre •• for $7.00. 
Slnl{le cople •• 10 cent.. .A dd re •• and remit by po.tal 
order, express money order, or check, 

lll U NN "" CO., 3 6 1  n r o n d woy, New YOl·k. 
--*--

1!luil (li l1g �(tithnl. 
THE SClENTUIC AMERICAN BUILDING ED ITION I. 

i •• med monthly. $2.50 a year. Single cople., 25 cent •• 
Thirty.two large quarto p""e •. forminl{ a large and 
"plendld MIII!azine of Architecture. rich ly adorned with 
elegant plates and "tber fine ellllTavlnl{. ; Illu.trating the 
most intere.t1ng example. ot modem Architectural 
Con.truction and alhed .ubject •. 

A .pecial feature i. the presentation in eacb number 
of a variety 01 tbe lat.e.t and he.t plan. for private re.l. 
dence •. city and country, Including tho.e of very mod· 
erate cost as weB as the more expensive. Drawings in 
perspective and in cOior are given, to,,"ether with Floor 
Pl8Il.H. DeSCriptions, Locations, Estimated Cost, etc. 

The el<'l(ance and cheapness of thl. magnificent wor' 
have won for It the I.arl<est C i r c ll l ati o n  of any 
Arcbitectural publication in the world. Sold by all 
new.deaier.. $2.50 a year. Remit to 

lU U N N  &: C O., 361 Broadway, New York. 
--*--

��vntt �dithnt 
of the SCIENTIFIC AMERICAN, with which I. incol"'o 
porated u LA AMERICA CIENTIFIC'A D INDUSTRIAL," 

or Spanish edition of the SCIENT I FIC AMER'CAN I. pub
lI.h od monthly. and i. uniform in .'ze and typography 
with the SCI J'NTIF I C  AMER IOAN. Every number con
tain. about 50 p""e., profu.ely illu.trated. It I. the IInest 
scientific, industrial export paper published. It circu .. 
late. throl1�hout Cub", the We.t Indle., Mexico, Cen
tral arid South Amerir.a, Spain and Spanish possessions 
-wherever the SJ,lanisb language IS spoken. THE SCI

ENT I F ! C  AMER I CAN EXPORT EDITION has a large 
guaranteed circulation In all commercial places throUflh
oot the world. $3.00 a year, postpaid, to any part of the 
world.. Single copies, 25 cents. 

IT Manufacturer. and other. who de.ire to .ecure 
forei/tll trade may have large and handsr.mely di.played 
annouDcemen�8 published in this edition at a very 
moderate co.t. Rate. upon application. 

iU V lS N  &: VO •• P u b l i sh ers. 
3 6 1  Bl'oad,,·ay_ N' e,�· '''' o r :; .  

H Y PNOTISM SIxty way • •  $5 ;  my method. ,2. 
1OO1""e book, lOc. Ocoult Force., 3Oc. Prof. Anderson, S. . 17, MB80nlc Tem\lle, ChiC&l.l" 
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Electro·Plating 
Apparatus and lateriai. 

THE 
Hanson & VanWinkle 

Co •• 
Newark, N'. J .  

136 Liberty St., N. Y. 
36 & 37 S. Canal St., 

Chic8j<o. 

ACETYLENE GAS AND CARBIDE OF 
Caicium.-All about the new il luminHot. its qualit ies. 
chemistry. pressure of l iquefaction, its probable future. 
experiments performed with it. A most valua.ble serifl8 
of articles, J{ivinll 10 c'Jmplete form the particulars of 
this subject. A pparatuB for makiojZ' the gas. Contained in SC I EN T I FIC A M ERICA.N SUPPLEMENT, Nos. 998. 
1 0 0-1, 1 007, 1 0 1 ".l, 1 0 1 4, l Ol li, l O l li, 1 0��, 1 11 :1 .) and 1 03'"', 'l'he most recent apparatus of sim. 
pie and more elaborate type described and Illustrated 
in special acetylene Supplement No. 1 037. Price 10 
cents each. To be had at this office and from all news
dca ler�a 

O N LY PRACT I CAL M AGAZ I N E  CAMERA.  
S U N A R T ' S  

" VENI , V IO l  VICI," 
SU NART MAGAZIN E ,  

SU NART FO LDINGS 

Send tor Illustrated Cata· 
101Ole-2 cent stamp. 

l'l U NA ltT P H O T O  CO . . ROC H I<:STE It, N. Y .  

Regl.ters an accurate account of work done on  print. 
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repeats automatically a Simple, accurafe, durable. Spe .. 
clal couuters to order. IY'" Stndl.or circular. C. J. R O O '!', Bristo , Conn., U. l'l. A. 

CROOKES TUBES AND ROENTGEN'S 
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about Crookes tubes. SCIENTIFIC A M ERICAN SUPPLE ... 
M IC NT. Nos. 1 8 1 ,  1 89, �38. 243, �44, ' "�, ,. 9 1i ,  
9 0  .. , " ,", 0 ,  1 0:iO.  1 0li4, 1 0 61i, 1 0li6. 1 01i,., al80 
SCI ENTIFIC A M ERICAN. Nos. ,.. . S, 1 0 and 1 4, vol. '4. 
'l'hese profusely i l l Ustrated S UPPLEMEN'rS contain a most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among t.hem wil l  
be fou nd Prof. Crookes' early lectures, detailinJ{ very 
fuBy the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen's photouraphy. Price 10 cents each 
'J'o be had at this office and from all newsdealers. 

BUy T E L E P H O N E S  
That Are Good··Not " Cheap Things" 

The dlll'erence In cost Is little. We guarantee our appa
ratns and guarantee our customers against loss by patent 
suits. Our guarantee and Instruments are Both Ciooci 

WESTERN TELEPH ONE CONSTRUCTION CO. 
2 5 0·2 54 South Cl inton Street, Ch icago 

Laraest Manufacturers of TeleJplwnes 
eaxlurive!1I in the UnUM St<ltes. 

Experimental Science 
By GEO. l\L HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im· 
provements of the d'l.Y. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for iIInstrsted circular and 

complete table of contents • • • •  

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIENTIFIC AMERICAN, 
361 B�OADWAY. NEW YO�K. 

Wattbmaking a Cradt for Young mtn and Womtn 
Pal'$ol$' Tl$titutt for Watcbmaktrs, Engrams and Opticians in ntw OUarttrs. 

ar Send fur 1897 Oatalogue. 1 1 1  B RADLEY AVE. , P E O R IA , I L L I NOIS 

Durable-Easily Appl ied .  
1.'bis roofinJ{ h: manufactured 

from natural Trinidad .. sphalt 
materials, and will not dry up 
and become brittle under ex· 
posure to tbe weatber a. coaltar rootinl's do. 17" Stnd for 

t;�����!:�� ��!:..�'t; 
W A RR E N  C H ElU I CA I. "" IlIFCi. UO ., !!Ii Fu lton Street, 

New York. U. S. A. 
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Subscribers to the SCIENTIFIC AMERIC.AN and SCIEN

TIFI C  AMERICAN SUPPLEMENT. who wish to I1reserve 
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at this office. Address 

M U N N  &. CO. , 36 1 BROADWAY. N EW YORK 

AN INVIGORATING BATH 
I> the best preservative of healtb, and the 
best batb of all for tbls purpcse Is the 

I M PROVED H O M E  TURKO · RUSSIAN 
FO LDING BATH CABINET. 

Portable-can be used In any room. �1" ��;;""J"'{a�:l.
g
\
n
Or:'��':� 

rheumatism and colds. Insures a 
clear complexion. Prevents obesity. pr Stnd for descriptive c ... cular. 

LANE & CO., 1 2 1  Wh ite Street, New York City. 

LAU C H LI N  FO U NTAI N P E N  

..: 1  eM :e,. 
Guaranteed satlsfacroru or monetI ref'1Ji7KlR4. Hard Bubo 
ber Holder, 14k. Gold ¥en. nr Mailed for onl � $1 • pr Write for Catalogue and ..t9ents Terms. Address 

LAU GHLIN MAN U FACT U R I NG CO., Detroit, Mich .  

VOLN EY W. MASON & CO.,  

Friction Pu I leys, C lutches & Elevators 
PROVI D E N C E  R . t. 

H ow to Build 

S E L LS AT S I C HT ! 
The New Patent Combl-=y���ftl�i-��d

dC� 
ert Steamer and Cullender 
in whlcb all kinds of food can be cooked, steamed, 
and strained. No bumln/! 
or wasting ot 100dorscald· 
Ing 01 hands. Made of the 
best steel and enamel pro
curahle, and warranted In 
��1�'ij\�

ec
\v ANTED. ..1:;""':1./£ ��t:a territo1'/l 

A. W. OBEltMAN N ,  24 Bond St., New York. 
ICE·BOATB-TH EIR CONSTRUCTION 
and Management. With working draWings, details. and 
directions in fult Four engravings, sbowmg mode of 
construction. Views of the two fastest ice ... sai l ing bOllts 
used on the Hudson river in winter. By H. A. Horsfal l, 
M .Ea Contained in SCIENTI F I C  AMERICAN SUPPLE
MENT. t .  The same number ahm contains the rules and 
t'eJ{ula.tioDs for the formation of ice-.boat clubs. the sail .. 
Ing and management of ice-boats. Price 10 cents. 

FOR ROOFS. 
STRUCTURES, SMOKE· 

STACKS AND ALL EXPOSEO 
IRON WORIC. SAMPLE FREE. 

OTTO GOETZE, 'SOLE AGENT; 
lit. BROAIl' STREET. NEW. YORK. 

A POLLO GALVANIZED IRON. 
Retnm to your jobber at hIS expen.e 

any sheet, or part of a .heet, th/lt has 
/lny defect ot any sort whatever. 

Apollo Iron and Steel Company, 
PlttsburSh, Pa. 

TRIPP M ETALLIC PACKING . 
GUARANTEED FOR H I GH PRESSU RE E.NGI N ES .  

W R I T E.  " O R C I RC U L A R  W M . e.  M E RRI L L  &. C O .  2 9 9  C. O N G R E. S S  S T .  B O S  r O N  M A S S 

a 

dO e THE GREAT S.S. STEWART 
Banjos, Bookll,'Muelc, Strings, 

etc. Send for book of information. Store and 
Factory. 228 Church Street, Philadelphia, Pa. 

Home/ ............ $� 
Those intendiIlJr to build will lind the very best practical sug

gestious and examples ot Modem Architecture In the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition . "  

Each number Is I!\ustrated with a Colored pla� and numerous 
handsome elUlravlngs made direct from photographs of lmUMngB. 
together with interior views, floor plans, descriptiol'l, cost, location, 
owners' and architects' names and addresses., The Illustrations 
Include seashore, southern, colonial and city reSidences, churches, 
schools. public buildings, stables. carrl8j<e bouses. etc. 

All who contemplate bulldlnl!', or ImprovlDl' homes or stmctures 
of any kind, have In this handsome work an almost endless series of 

the latest and best examples from which to make selections, thus saving time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2. 50 A Y EAR. SINGLE COPIES 25 CENTS. 
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n�w.s ��:3aress M U N N  & 00 . ,  Publ ishers, 36 1 Broadway,  New York 

lf yott want the best Lrlthe and Drill 

-� CBUCI[S 
BUY 

WESTCOTT'S. 
S t r o n a e s t 

GripbaGreat
est pactbu atUi Durabij;. ,tv, Oheap atUi 

W e8teort Chll"k Co.,  Oneidn, N. Y., U. S. A .  Ask Jor cat<llogou. in English • .F'rench Spanish or German. FIRST PRIZE ·AT COLUMBIAN EXPOSITION, 1893. 

ACETYLENE APPARATUS.-ACETY-
lene number of the SC I I!: XTII!"IC AlU EHICA N SUPPLE ... 
l\I E�T. descri binJ!. With ful l  i l l ustration8. the most 
recent. simple. or home made and commercial apparatus 
for Ileneratm", acetylene on the larJ{e and small scale. 
'J'he lla8 as made for and used by the mICr08copist and 
student ; its use in the mturic lantern. The new French 
lable lamp making Its own acetylene. Contained In 
SCIICNTIFIC A M EUICA N SUPPLICMICNT, No. 101i,.. 
Price 10 cent!. To be had at office. 

ZENTMAYER'S . M ICROSCOPES }i.ln use by  the

. 

leading Professors and Colleges throullbout the world. The acme of perfection h�;�� a:b��e���":s�'r. making. Heartily In. 
Complete Illustrated catalogue of micro. 
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.I. Z E N T M AY E R ,  
2 1 1 South Eleventh St. Phi la., Pa. 

D IXON 'S 69 1 
CYCLE CHAIN  

GRAPH ITE 
l OS. DIXON CRUCI BLE 

saves wear of chain, pre· 
vents rust and increases 
ease, speed and comfort. 

pr It will pay you to 
send 10 cents for sample. 
CO.. JERSEY CITY, N. J. 

MODE LS 0. E X P E R I M E N TA L WO R K 
U. *- GATA L O G U �S � ?f' " F R E E � '(SJ 

.,1- GE AR S' U N I O N  �OilE'i:'WOilK� CHICAGO 

E L ECTR I C I TY P A P E R S !; f:P. No. 6. How to make a Mal'lleto Machine. ::: !: 3 No. 7. How to make a Medical Induction Coi l . •  (')eD :;; No. 8. How to make a PO
. 
cket Accumulator. li:? " ?  No. 9. How to make a Plunge Battery. ",' � ... NOa l0. How to make a Voltmeter. co I: � No. 1L How to. make .. Galvanometer. !" !"" ... 

�SAUME N I G ! HATCHERS are made on best Jines and of best material known 
' - .- to incubator arta Th�cannot f8it 

� . HEATS WITH HOT WATER! 
,,;,, Hatche8 ever)' egg that clin be 

hatched. Bend 2 .t.am
r 

tor cat&-102 No. 41 IIIYllICIBl HATCHEl - COIIPAIIY. SPBINGPIELD. OBlQ. 

�� CROOKES 
TUBES, 

X- RAY A P PARAT U S  
Ruhmkorll Coila.  Static Mach i nes, Fluoroscopes, etc. 

IT Send for Cat<llague A. 
C. A. F R E I  '" CO . , 1 7  Bromfield St.,  BOSTON 

TY P EW R  I T E  RS �Y}4' ,¥.rf�'i.:'§. Ef�:;nJ::
e
�ia�:n

a
�:e Standard T pewrlter Excha e, Hawthome & Sheble, �ops., 604· 006 Che'!fnut St., Pblla. 

[ 
THE ORNAMENTAL IRON INDUS· 
tn·.-Descript ion of the method of mnnufaclurine' 
wrouJjZht iron into ornamental and Hrtistic form8. With 
9 i l lustratIOns. Contained in SCIENTIFIC AMERICA N 
� U PPLEM E"T. No. 1 O�O. Price 10 cents. To be had at this office and from all newsdealers. 

V8u USE  G R I N DSTO N ES ?  
[f so, we can supply you. All sizes m U lI l I r f" d  and 1I 1 l 1l l 0 1 l 1 l I f· d .  always 
kept tn stock. R9member, we make 8 
.peclaityof selectlIlJr stones for all spe· 
clal pnrposes. IT ABk for cat<lloQ'tU. 
Til " C : J . KV K l.A N U  STO N E  f ; O .  

2d Floor. Wilshire, Cleveland. O .  
TH E MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valunble paper. contnin inll 
full, practical dire<>tlons and speCifications for the con ... 
struction of the fastest and best kinds of Ice Yachts of 
the Jatest. mo�t approved formsa 1 1 lu�trated with en
Ilravinlt's drawn [0 8ca le. showing the form. posit ion. 
and nrramrelL.ent of all the parts. Contained in SCl lCN
TIFIC A M ICRICAN SUPPLEMENT, No. 624. Price 10 
cents. 1'0 be had at this office and of all newsdealersa 

Gi 
BRASS BAN D 

Instruments, Drums, Uniforms, Equip
ments for Bands and Dnlm Corps. Low· 

. 
w' est pric

. 
e� ever quoted. Fine Catalog, .00 

. 
. I l lustrations, mailed free .. it gives B .lDd 

Music & Instructions for Amateur Bands. 
LYON &; BEALL 33·35 Adami 8t •• th .• 

SOC I A L  U E F O RM BOO K "' . pr CataloQ'tU tru. Chas. H. Kerr '" eo.. Pub's, 62 Flfth A..-e .. Chicago • •  

DYNAMO AND MOTOR 
CAST I N C S  

and ELECTR ICAL SUPPLI ES 
T E L E P H O N E S  

STE A M  A N  D C A S  
E N C I N E  CAST I N CS SEND STAMP  FOR CATALOG· 

PALMER BROS. , Mianus, Conn 

E L EC'l' RO MO'l'OR. S I M PL E .  H O W  1'0 
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amateurs to make a motor wnicb millht be driven w .tn 
advRDlsge by a cur,rpnt derived from a 'c)attery. and 
whictl would have 8uttlc1enr. power to operate a foot 
lathe or any mactnne requiring not over one man power. 
With 11 ftgure.s. Contained 1n �CU tNTIFI f'  AMEHIC'AN 
8ITPP L KAI I·. NT. No. U4 1 a  I 'rice 10 cents. To be bad at 
this oIllce and from all r.ewsdealers. 

I CE 
iU A C H I N I<;S, Corliss Engines, Jh·,'''''')'., 
nnd Bott l l· )·s' lU nchhl l" ry. THE VILTER 
MFG. Co., 899 Clinton Street, Milwaukee. Wis. 

RE.LIABLE MAN TO HANDLE AGENTS �'OR 
telephone tahlet and specialties. Pays $5,000 a year. 
Inclose stamp. Victory Mfg. Company, Cleveland, O. 

Shorthand by' M ai l  ������t!iu!=�jI�'it 
!esBon .F'ree. Potts /Shorthand College, Williamsport, Pa. 

WANTED-Reliable man-each town-to bandle 
our goods. Permanency to honest hust .. 

lers. References and stamp. F. S. Cigar Co., Cincitmatl 

55000 We olfer casb for simple Ideas, patented 
or not. Send 10 cents to cover postage 

snd expense, and we will send plan and particulars. 
H. H. FRA N KLIN lUFCi. C I I  .. SyraCU8e, N. Y.  

�1C!tte TYP£ WHEELII. MODELl LEXPERIMENTAL WDRK.8MN.LJIIIIOIIIEKf NO't'£LTIE6 Ilk tTC_ "IS.W 10 aT.ENXL WaRKI 100 ""&SAU .! N.Y. 

EXPERI M ENTAL MAO H I N E  & MODEL 
Work. First-class equipment. Secrecy guaranteed. 
H .  ROBINSON & CO" 5 1 6  Southern Boulevard , N.Y.Cit, 

W ELL DR ILLING  AND PROSPEOTING 
MACHINERY OF HIGHES1' GRADE. 

J .OOMIS CO .. 'J'iffln. Ohio. 

TANK LUGS and H OOP LOC KS 
The Dickey Mfg . CO. 

B.ACINE, WIS. 

I Pattem Maker's Goulles Wood· B O'. CK B R O S;  workers'Chlsels, Gonges,!r,;rnlng 
CAS.T �'IEtL Tools. or- Send for Price List. 

BUCK BROS. ,MILLBURY, MA.sS. 

�CEM C LOV ER .... - C U TT E R .  . • . in t�eE��d. 1 WILSON IROS. Beudf�oirolllK. .EASTON. 1'40 

BRASS SPECIALTIES 
mad" from Sheet Ura88, Rods or Wire. 

F. E. CHESTERMAN CO., 241 Arch St .• PHIL.A., P.� . 

OO D E N  T A N KS. 
For Railroads. Mills and Manufactories. 

Builders ot Steel Towers and Tanks. La. Red Cypress Wood Tanks a specialty. 
W. E. CA .. O W E  . . . .  (:11 • •  

217 E. Main Street, Louisville. Ky. 

Twelfth Edit jon Now Beady. 

THE SC IENTIF IC AM ERIOAN 

CYC LO P E D I A  O F  
Receipts, Notes and Oueries 

1 2 ,500 RECEIPTS. 708 PAGES. 
Price, $ 5.00 In Cloth ; $6.00 in Sheep ;  $6.50 In Half 

Morocco, Postpaid. 

T !'o�� h�� �� 
been on the mar· 
l;ct for nearly 
six years. and 
the demand for it 
has been so great 
that twelve edi. 
tions have been 
called for. 

It is entirely 
distinct from the 
ordinary recei pt 
book in bcing 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
p r a c t i c al ex
perience of the 
ablest chemists 
and workers in I 
all parts of the 
world; the information given being of the highest 
value. arranged and condensed in concise . form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to formu;re used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will fiud in this book much that 
is of practica l " alue in their resp('ctive call
ing-s. 'I'hose who are in search of independent 
bllsiness or employment, relat1l1g to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

pr Send tm· descriptive circular. 
MUN N & C O  . . Publishers 

36 1 Broadway, New York. 
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�i)verti5ement5. 
O It U I S A R Y  RA'I'ES. 

Inside Paure, en,," i n sertion - - "Ii .. ent .. n l ine 
IInck I'll ure. eo .... i ", ... rtion - - - - $ 1 .110 a l i n .. ' 

IT}\)r smne classfs of Ad,'ertisements, Special and 
H·ilJher rates are rtquil"fU. 
The above are cbar"es per agate line-about ell'(bt 

words per line. This notice ShOWM the width of the hne. 
and is set in �ate type. En,z:ravings may bead adver .. 
tisements at the same fate per agate Hne, by measure
ment. &8 the letter press. Adverttsements must be 
received at Publication Office &8 early 88 'l'bUfSds\"" 
mOfning to appear in the following week's issue. . 

(ribUnt - Bit\1dt 
Tested and True. 

The En.leot R u n n l n ur  Wheel In tho World. 
IT Send fO'l' Oatalog1u. 

THE BLAOK MFG.  00 . ,  ERIE, PA. 

Nickel Silver 
Watches,- • 

We. are. casing aU sizes of movements in this 
new metal. It takes a better finish and is more. 
mcluring than sterling. 

It supersedes the. old nickel plate.. and enables 
DIle. to have a perfect timepiece. at smaU cost. 

Our � Gold and Filled Castst as wdl as 
SterIine SIver and Ename.led patterns, are. in 
greater variety this season than e.ver. 

New specialties have. bun added. 

Our '97 Modd 

Trump Cyclometer, 
the. JO,OOO mile. wheel recorder? 

are. aU shown in our new catalogues, which 
will be sent to alL 

The Waterbury Watch Co. 
WATER,BUR,Y, CONN. 

A M E R ICAN S C R E W  co. I THE ONLY HAKEB 01' 
WOOD SOREWS which are entirely 
IT" Send fO'l' g,.mpie. OoLD FORGED 

Patented •• r I��i. �a�l ����9�;t 10, OoLtl. '80; 
FACTOBIES ; PROVIDENCE. R. I. LEEDS, ENG

LAND. HAMILTON, ONT. 
AGENCIES : 

New Yorl<. II( Chambers St. ChlC8jl;o. 19 Lal<e St. 
Baltimore. U W. German St. SanFrsnclBco. 23Davls St 
Philadelphia. 518 Commerce St. Boston. 36 Pearl St. 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns 
Letters-Patent No. 463 , 5 69, 

granted to Emile Berliner 

November 1 7 , 1 89 1 ,  for 

a combined Telegraph and 

Telephone, covering all 

forms of Microphone 
Transmitters or contact 
Telephones. 

J tieutific jmeritlU. (JANUARY 23, 1 897. 

American 
Waltham 
Watches 

GASOLI NE ENGI NE  
HALF A CEN T U R Y  o.F CYCLES. -AN T H E  
�r:.���"riti�fm

h
�.
s
t
or

�,g! t:'��Yc�:nt�':l:�� °6ii��"cI�� to'l��: CHARTER 
. , bone-sbBker " Bnd its successors. '1'he tricycle. The � is used for almost every modern wbeel. Cycle building a science. Points of I m-

are the most perfect 
timepieces it is 
possible to make, and 
they are sold at 
lower prices than 
foreign watches of 
less val ue. 
"RIVERSIDE " and 
"R or AL" movements 
particu larly recom
mended. 

�Yth"�lm�s���:"g��u���::a�!i� � ���:Na.:Mg'1��'i;: purpose power is appl i ed CAN SUPPLEMENT. No. 1 1I 1 :e . Prlce l0cents. To be to u nder the sun ,  and i s  
b ad  at thl8 office and from all newsdeal8l'l. unequa led.  

. Full particulars by addresslnl'( 

PHOTOGRAPHIC · - CHARTER GAS E N G I N E  CO.  
, Box 1 48. Sterl ing.  I I I . 

SIMPLICITY 
Pocket Kodak. 

EASTMAN KODAK co. 
Boo�/tt fret at art1lCks or by mail. Roche.stet, N. Y. 

Scientific B� Catalogue 
RECENTI.Y PUBJ.ISHEP.  

Onr New l1atslogue contalnlllll over 100 PBl{9s, Includ
Ing works on more than flfty different subjects. Will 

be mailed tree to any address on application. 
AI UNN & CO . . Publioher8 SCIENTI"IC AMERICAN, 

An Indispensable' Labor Saver. 

���':��il(��ep�':;'s=':,� :::'ss�� 
power. Warranted. 

For particulars. prices, etc.. 
MEWER TOOL CO., 

16 l!1lm St .. Portland. Me .. U. S. A. 

A Talk About Tools 
Every kind for every purpose described 

in detail. A mechanical education for old 
and young is given in 

"A Book of Tools " Ia 
tbe most complete cat-
�=:"V�I=�and' 
over 2,OOO· llluatratione; 
p�

c
�:rreOri��'boOl< 

sent poBtpaJd to any addreBB npon reoelpt of 
26 cents In stamps. 
CHAS. A. STREUNGER & CO. 

MAKE OUR TUBE 

PRI ESTMAN S AFETY O I L  E N G I N E  
"A thoroughlv succes8ful commercial Eng£nt ttriIn4 a Safe OU."-Franldln Institute .-..---.. No Extra Insurance, No �t!'t,\�o S��; N�cg,':,"�\�t and Convenient. Chosen by Nine G<>verements. Used for nearly every pnrpose. P R I E S T M A N  '" CO . . l ncorp'd • 

.. 30 Bourse BldR'.. PH I J.A DEI.PHIA. I'A .  

For sale by all retail jewele .... 

J ESS O P 'S  S T E E LTHB\Vr 
F O R  T O O L S, S AW S  E T C W'f! J E S SOP oJ. S O N S  t.: 9  91 J O H N  ST N E W  Y O R K  

At I P I
" Bieve)_, Watcb. GUlIS, Buggie. H�lrJlet., 

- r CD Se� :\lacbinH Orgaaa. PlaDa. Se'-.,Toola 
The Chicago' Gas & Gasoline Engine 4 U �.l."r;!·I���:::&�'!.s1�2 �ll':�.�·\�. 

eZ�::e
s
��

p
�t"i �":r::t� 'ira�II�� POWER ? POWER ? ?  POWER 1. 1. I. equal tor absolute, steady speed • 

and durability. It Is a dwarf l<'1fty per cent. Increase at 
��":���h�ea::'���t '::: no addltlona.! expense. 
applw.Uon. Victor Vapor Engine. 

J. ��NW'�fi�t:� IIlo . . Em
P�:!��?J�s

e
ln�::!�

et
h 

(S "A" South Clinton St.. Send stamp flYr catalogue "A" 
== ____ ::-______ OH_IC_A-.:G:..:O..:. • ..:.U:::.L:::.__ lWiable aaents wanted. 

F ' T H O MAS KANE & CO. ree . Free! � Wabash Ave .• Chicago. 

New Inv'!;�fon
E

�:I��J�r ;,llf b�
O
';;a�led either 

Thia OO;�w:.ln�e8��ih�
r 

from Boston, Chicago, or San Francisco. F R I<:E, only WEBSTER � actual horse power 
send necessary mailing expense. five 2c. stamps. GAS ENGINE 
E.t'd Glass ' Brooke, Moulds, Expert Making New for !l! t �O, leos lOs discount for cash. 
1 863. , Articles. Removed« Barclay St . •  N. Y. �fu����:;::?u�fr"""J'�'J'l��. o�uIM 

ALCO VAPOR LAU N C H  
E n g i n e  and H e l m  Control led from Bow 
Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 to 40 ft. 
Launches. 2. 3, 6 ar d 7 horse power. 

• .1 . .  . .  - - --- S. 
No l icensed EngIneer or Pilot reqnired. Speed ana Safetl! 
Guaranteed. Nt Da1U}frOUS Naphtha or Gasoline used. 
IU n .. i ne  VRJu) .. "EJ'Uri n e  ( : 0  • • J C I'Mt'}" ( ' i t y .  N • •  J .  

TM New Models 
01' THE 

Remington 
6N U M B ER Standa

.r
d 7N U M BER 

Typewnter 
embody the prac-

tical experience of years, and the guar
antee of a long-established reputation. 

MANY VALUABLE I M PROVEM ENTS. 
Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 

THE BICYCLE : ITS INFL UENCE IN 
U..alth and Di.elUle:-By G. M. Hammond. M.j). A val· 
uable and intereSlll ur paper lD which the [lub)ect is ex
haustively treated trum the fol lowinji!' 8tandpoints : 1.  
Tbe use of the cycle by persons In  health. 2. 'rhe use of 
the cycle by persons diseased. Cont:uned in Scr Ex'fl F I C  :r�'::"�"ad "at 19t�';.'ftf��K�� �� �'!;wsI:!f:J� 

cents
. 

t berefore we can make the
rJ)O

ice. Box· 

�a��
r
f���';,�tG:''i:�!. 

pounds 
pr- WriU fO'l' Special Oatalogue. 

WEBSTER M 'F'G CO. ,  
1074 West lbth Street. CHICAGO. 

(bt Sdtntiflc }fmtrican 
PUBLICATIONS FOR 1 8 91. 

The prices of the different publications In the United 
States, Canada. and Mexico are as follows ; 

R A T E S  BY M A I L .  
ScientifiC American (weekly). one year. �.OO 
Scientific American Supplement (weekly). one year. 5.00 
Export Edition of tbe Scientific American (month-

ly) In �panisb and EnjZlish. - - - • - 3.00 
Buildinl'( EdltlQll of the Scientific American 

(monthly). - - - - - - _ _ _ 2 .50 
CO M B I N E D  R A T E S  

In the United States, Canada. and lUexlco. 
Scientific American and o;>.upplement, - 7.00 
Scientific American and Building Edition, .. 5.00 

of �FlF"""'T"""'Y CARBON STEEL Sclentitlc American. the Supplement, and Bullding 
Edit ion, .. - .. .. .. .. .. .. .. 9 .00 

Because. a. Tube like this of our 

While WBIGHT roB WBIGHT In a Bicycle onr PIPTY CARBON Steel w111 1aat 110 long 

and TWENTV-PIVE CA RBON Sti>el wlll laat only 110 lonl'( • • • • •  

NOTE TH E F U L L  I M PORT O F  TH E PA R A L L E L  L I N ES . 
The comparison which tbey j{l'aphicaJly make Indicate. tbe result of the prolonged Investln

tlons of the most practical experts of the world. 
That the test. In onr own laboratorv corroborate the.e resnlts I. merely eo mnch to It. credit : 

that the same Is true of actual tria.! on the road equallY proves the trial to have beell made I n  
bicycles of correct desll/(D and construction. THE F AL'T REMAINS. 

The marIOn of safety Is greatly Increased by the nse of this tube. Every bicycle manufacturer 
should use If; every dealer should Insist on havlnl'( It ; every rider should demand It. 

Send for f:nt.nlo!11JP-. TH E P O P E  T U B E  C O . , H A RTFORD. CON N .  

i E R M S  T O  FORE I G N  COUNTRIES.  
The yearly subscription prices of Scientific American 

publications to fOJ"l"l gll Cou llt ,"ief!l are as follows : 
u. s. IIney. ED&lilh MOiler· £ s. d. 

0 16 5 
1 4 8 

Scientific American (weel<ly), - - $4 .00 
Scientlflc American Supplement (weekly) 6.00 
Bulldinl'( EdItion of tbe Scientific Amer-

Ican (monthly ) .  - 3 . 00  0 12  
Export Edition of tbe Scientific Amer-

Ican (month ly) In Spanish and En". 
\Ish. - 3.00 0 12 4 

COM B I N E D  R ATES TO FOREIGN COUNTRIES. 
Scientiflc American and Supplement, - 8.50 1 14 11 
Scientific AmerlC�m and Building Edi-

tion, - - - - - - - • 6.50 6 9 
8c1"sllu

t
��?e�,::�r:�'a �';i�����

c 
ttft��n':"� 11.00 2 5 

IT Proporttonate Rates f<Yr Six MoothB. 
The above rates Include postSll(e . ..  hlch we pay. Remit by postal or express money oraer, or draft to order of 

ilIUNN  & CO . . 361 BI·ond wny. �., ... York. 

PRINTING INKS 
The SCIENTI FIC A M ERICAN i s  printed with CHAS. 

ENEU JOHNSON '" CO:S INK. Tentb and Lombard 
Sts .• Phlladelpbla, and 47 Rose St., opp. Doane. New York 
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