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T HE COLUMBIA RIVER SALMON FISHERIES. the city of Portland. This, the capital of the N orth-
Among the many remarkable panoramas of natural west, is situated on the banks of the WiIlamette, a 

scenery which unfoU themselves to the traveler tributary stream which drains the fertile and famous 
through the great Northwest, there is nothing to sur- valley of that name_ To reach the Pacific Ocean the 
pass that which is seen from the overland train as it traveler will take one of the fleet stern wheel steamers, 
winds its way through the great gorge of the Columbia which will carry him down the l3Jlt one hundred miles 

. River. The first view of this noble river-the Rhine of of the Columbia, and land him at the thriving city of 
America-as it rolls onward between beetling cliffs, Astoria, the headquarters of the justly celebrated sal
whose height is measured by the thousand feet, is mon fisheries. Astoria owes its existence to the enter
stamped upon the memory with an impression of min- prise of John Jacob Astor, who, early in the century, 
gled awe and beauty which can never be effaced. At a dispatched a double expedition, one by ship round Cape 
point some one hundred miles from the mouth of the Horn and the other overl&1ld from St. Louis, across the 
river the train turns sharply to the left and runs into then unexplored deserts Il.')').d mountains, to found a 

A COLUMBIA RIVER SALMON CANNERY-DAILY CAPACITY, 60,000 CANS. 

SEINING-THE HAUL. 

THE COLUMBIA RIVER SALMON FISHERIES. 

[$3.00 A YEAR. WiEEKLY. 

trading post at the mouth of the Columbia River, for 
the collection of furs, pelts, etc. The place was named 
after the famous merchant; and in spite of the fact 
that even to this day it is without auy railroad connec
tion with the rest of the world (though one is now 
under construction), its advantageous location at the 
mouth of a great waterway, coupled with the rich na
tural resources of the surrounding country, have caused 
it to grow to a city of 10,000 inhabitants. 

Astoria owes much of its importance to the fact that 
it is the meeting place of river and ocean traffic, being 
the port of call for the fleet of ships which carry the 

(Continued on page 232.) 

A 65 POUND ROYAL CHINOOK SALMON. 
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J titutifit �mt�itau. 
THE BICYCLE IN ITS RELATION TO GOOD ROADS, 

The successful transmission by bicycle relays of a war 
message and a post office dispatch across the continent, 
the details of which are given in another column, will 
always remain as a notable event in the annals of 
transportation. While the thirteen days consumed on 
the journey are full of dramatic interest, the perform
ance itself was something more than merely spectacu
lar; it has, as it was intended to have, a serious and 
practical value. 

In the first place, the average speed of the relay, with
out taking into consideration the question of the roads 
and the weather, was highly creditable. I� figures out 
as eleven miles an hour for the whole distance; and 
this speed was maintained night and day for nearly a 
fortnight, across three thousand four hundred miles of 
country, and involved the co-operation of over two 
hundred riders, with just as many transfers of the pack
age, many of which were made remote from any habi
tation and in the dead of night. The spe�d would have 
been creditable even !f maintained for a similar dis
tance upon a continuous stretch of turnpike roads, and 
in favorable weather. 

To appreciate the performance at its proper value it 
must be remembered that not more than one-fifth of 
the journey was made over roads that could be termed 
first class; that much of it took place over unballasted 
country dirt roads; and that for many hundreds of 
miles the riders had to wheel along the old emigrant 
trails which, fifty years ago, carried the ox team of the 
pioneers into the far West. Moreover, some hundreds 
of miles of the steepest hill climbing were encoun
tered in the Sierra Nevada and Rocky Mountains, 
where the passes lie some seven thousand and eight 
thousand feet above the sea, and the surface of the 
mountain grade is roughened and rendered perilous 
by " washouts," loose roc�, and gravel. To the diffi
culties arising from poor roads must be added those 
due to the weather, which on several days and nights 
was marked by rain storms, which turned the poor 
roads into mud, and rendered fast travel on the good 
roads impossible. 

Taken altogether, this performance has lifted the 
bicycle once and forever out of the arena of mere pas
time, and has established its economic value as a relia
ble means of transportation under the roughest con
ditions. It has proved its ability to carry an emer
gency dispatch over good roads for hundreds_of miles 
at a speed rivaling that of any but the fast railroad 
trains, and it has shown that it can perform the same 
service over precipitous mountain trails, day and night 
together, at a speed which no relay of horses dare at
tempt. 

In its bearing upon the science of war the transcon
tinental relay comes in as a strong vindication of the 
efforts of such soldiers as General Nelson A. Miles, 
who hold that the bicycle is destined to play an impor
tant part in military operations. It is now clearly 
proved that a system of military bicycle relays may be 
strung out, if need be. for thousands of miles, and that 
dispatches can be delivered from the Pacific to the 
Atlantic in but twice the time occupied by the regular 
mails; since it is certain that with such military roads 
to traverse as are to be found in France and Germany, 
the time of crossing the continent could readily be 
reduced to ten days. 

While it is admitted that the chief lines of military 

[SEPTEMBER 19, 18cJ6. 
these highways into first class macadamized roads, 
whose maintenance would entail but a tithe of the cost 
and labor which is being fruitlessly expended in the 
present methods. 

• •  e • •  

THE AKEXICA.N CAR ON ENGLISH ROA.DS, 

The intense rivalry between the East Coast and 
West Coast routes from London to the north of Scot
land has led the officers of the companies which cover 
the former route to make a special bid for the summer 
travel this year. This did not come, as was expected, 
in the shape of an increase of speed, the running time 
of the rival roads being about the same this year as 
last; and though there are many features which indi
cate that the famous annual race will take place before 
the season is over, there is no evidence of it at the pres
ent writing. 

The special attraction of the East Coast route con
sists of a complete train of eight long and heavy cars 
built upon the lines of the typical American car, and 
furnished with all the various details of equipment 
which characterize an express passenger train in this 
country. 

How wide a departure has been made from the com
mon English practice may be judged from the following 
particulars: The train is made up of eight cars of an 
average length of 67 feet, th:!ir weight being not far from 
40 tons. This is more than double the length and weight 
of the standard English six wheeled coach. The cars 
are carried on six wheeled trucks. The Railway World 
(English) in describing the train says: " The train 
forms a compact whole. as the separate carriages are 
joined by the patent Gould combined vestibule, auto
matic coupler, buffer, and continuous platform, the 
side buffers and screwup couplings being abandoned 
in favor of appliances which have long been used in 
America. In fact, the train indicates throughout the 
triumph of American ideM." The cars are fitted with 
the raised clerestory roof, patent torpedo ventilators, 
double gas lights, Gould's steam heating apparatus, 
together with electric calls from each compartment. 
The English preference for privacy is shown in the reo 
tention of the compartment division of most of the 
cars, there being only one third class open car, with 
doors at each end and a passage down the center. The 
rest of the cars are called "composite corridor car
riages," and each contains three first class and four 
third class compartments, a baggage room, and lava
tories for each class. There is also a large baggage 
car with six wheeled trucks. The total length of the 
train is 530 feet, and it will carry about 300 passengers. 

The weight of this train per passenger, however, is far 
greater than that of a train of the standard English 
cars, as was to be expected, and just here we find an 
explanation of the remarkable increase in size and 
power which is noticeable in this year's locomotives 
built for the Great Northern and Northeastern Com
panies. The former have turned out some grand loco
motives on the general lines of Mr, Sterling's famous 
8 foot driver singles, which have 19 by 28 inch cylinders 
and 8 foot 2 inch single drivers. Mr. W orsdell has 
also built some big machines with 20 by 26 inch cylin
ders and 7 foot 7 inch four coupled drivers, a full de
scription of which will be found in our issue of Aug
ust 22. 

••••• 

communication in time of war will be the railroads and International Catalogne of SelentUle Llteratore. 

the telegraph, there will be many occasions when these The international conference under the auspices of 

will not be available; as, for instance, where they have the Royal Society has been in every way a success from 
been destroyed by the enemy in its retreat, or by 0._ dash a scientific point of view, according to the London 
of cavalry upon the lines of communication. In such Electrical Engineer. The new catalogue is to begin 
cases a trained bicycle corps could very rapidly estab- with 1900, is to be in English, and is to relate to "pure" 
Ush a system of relays which, over good roads, could science only, applied science being excluded; but the 
transfer dispatches at a speed of twenty miles an hour. limits are to be decided hereafter. In indexing accord
Moreover, it frequently happens that two divisions-of au ing to subject matter regard is to be had, not only to 
army may be so placed that there is no direct railroad the title of a paper or book, but also to the nature of 
communication between them; whereas cross country the contents. M.oreover, the catalogue is tQ comprise 

roads can usually be found which would- be available- all published original contributions to the branches of 

as the recent transcontinental race has clearly shown- science indexed, whether appearing in periodicals or in 

for the speedy establishment of a bicycle relay. the publications of societies or as independent pamph-

It should further be noted, in judging _ the vaiue of lets, meinoirs or books. '!'he final editing and publica

the performance in question, that the relay was com- tion o! such a catalogue is to be intrusted to a central 

posed mainly of amateur riders, to whom the exertion international bureau acting under the direction of an 

of riding their relay, in such weather as theyencoun- international council, which will be responsible for the 

tered, was a novel experience. In the case of a mili- - administration of the enterprise. Any country, how

tary relay of this kind the riders would all be profes- eVf', which shall declare its willingness to undertake 

sional men, trained for the work, to whom a ten mile the task is to be intrusted with the duty of collecting, 

ride at full pressure over rough roads and iIi driving provisionally classifying and transmitting to the cen

rain would be nothing new ; and from such a trained tral office, in accordance with rules laid down by the 

corps it would be reasonable to look for even better international council, all the entries belonging to its 

records than were accomplished in the recent memor- scientific literature. The central bureau is to be in 

able ride. London. 
Perhaps the most important effect of this transconti-

nental relay is that it has shown in a most dramatic 
manner the necessity for better roads. The message 
was carried for hundreds of miles over what are known 
as dirt roads, which are periodically plowed and 
thrown up by farmers through whose lands they run. 
In dry weather they are deep in dust, which in wet 
weather is turned into slush and mud. Careful esti
mates have shown that the cost of a few years of this 
" tinkering" would suffice, if properly applied, to turn 

••••• 

Inland Shipping In Germao),. 

Improvements on the Oder have caused the amount 
of shipping at Breslau to increase from 125,000 tons in 
1880 to 1,550,000 tons in 1894. The chief ports for in
land shipping are Berlin, over 5,000,000 tons in 1894; 
Hamburg, 4,160,000 tons; Duisburg on the Rhine, 
about 4,000,000 tons ; Mannheim, 3,662,000 tons ; Magde
burg, 1,650,000 tons. All others have less than 1,000,000 
tons,-Uhland's Woohenschrift_ 
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1I0TES 011 �HE AltEBICAlI ASSOCIATION DETIlIG, 

BUFFALO, 11. Y. 
BY HORACE C. HOVEY. 

Three pape!"s were read by Dr. G. K. Gilbert, of the 
United States Geological Survey, concerning Niagara, 
to prepare excursionists for what they were to see after 
the association should adjourn. The Algonquin River 
was the topic first discussed, as being the outlet of 
what is styled Lake Algonquin, and that included the 
upper three great lakes. Its head was where Kirtland, 
Ont. , now is, and it followed the Trent River to Lake 
Ontario. The channel marking its course is from 1,000 
feet to one mile in width, and from 15 to 50 feet deep. 
Its volume exceeded that of the Niagara. It proves 
that the St. Lawrence Valley was opened before the 
Ottawa for theescape of the glacial J.Jake Iroquois; that 
the early history of the Niagara included an epoch 
when it carried only the drainage of the Erie basin; 
and that the Algonquin River epoch is correlated with 
a portion of the Niagara gorge heading at the head of 
Wintergreen Flat. 

His second paper dealt with the Whirlpool-St. 
David's Channel, from the Whirlpool northward to the 
escarpment fronting Lake Ontario. He showed that 
the most meent investigations tend to confirm the 
opinion advanced fifty years ago by Prof. James Hall 
and Sir Charles Lyell that this was the ancient pre
glacial channel of the Niagara. The stream had far 
less volume and power than at present, for it only 
drained the Erie watershed, and probably did not ex
ceed what is now the American Fall. Evidence from 
wells in the region, from rock outcrops, and from the 
current of the modern river proves this. 

In his third paper Dr. Gilbert gave the results of an 
attempt by himself and Mr. F. B. Taylor to determine 
the profile of the bed of the Niagara River in its gorge. 
Actual soundings have only been made at Lewiston 
and in the slack water a short distance below the Falls. 
These meager data were supplemented by measure
ments of velocity and volume, and the remaining 
stretches approximated by studies of the water sur
faces: These computations were carried out at four 
places with the following results: Whirlpool Rapids, 
only 35 feet deep; outlet of Whirlpool, 50 feet deep; 
opposite Foster Flats, 35 feet deep ; below that point, 
70 feet deep. The configuration of the channel indi
cates two epochs of extreme low water in the Niagara 
River. It was the plan of a party of the geologists to 
investigate these stateme.J.ts personally under Dr. Gil
bert's leadership. The results will be awaited with 
interest. 

Mr. F. B. Taylor read two papers supplementary to 
those on Niagara in which he dealt with glacial pheno
Illena in Michigan. Three beaches of glacial Lake War
ren' known as the Leipsic, the Ridgeway and the Arkona 
beaches, are found to correspond with three old river 
channels extending westward across the " thumb " of 
lower Michigan to the Saginaw valley. The forest 
beach is the only one that passes around the so-called 
"thumb. " The Du Plain beach is about 25 feet above 
the Forest beach, and appears to be the joint correla
tion of the Ridgeway and ArkQna beaches. A series of 
fifteen terminal moraines extends from Cincinnati to 
the Straits of Mackinac, and about the same number ex
tends northeastward from Cincinnati to western New 
York. 

Nearly an entire day was given up to the commemo
ration of the sixtieth anniversary of the beginning of 
Prof. James Hall's connection with the geological and 
paleontological survey of the State of New York. The 
veteran scientist was present in person, having come 
from the Pacific coast for the express purpose of show
ing his appreciation of the honor thus extended to him. 
The section gave another afternoon to visiting Eighteen 
Mile Creek, a famous locality for Hamilton group fossils. 
Mr. Grabau had prepared the members of the section for 
the trip by a full r�sum� of the work he has been doing 
in that vicinity. 

ANTHROPOLOGICAL SECTION.-Different days were 
set for considering the subdivisions of Archreology, 
Ethnology, Psychology and General Anthropology. 
The meetings were admirably presided over by Miss 
Alice Fletcher. One of the first things done was to open 
a mysterious casket said to have been found under a 
stump three feet in diameter, sent on by Mr. Hiram J. 
Rich, of Wyman, Mich. The casket on being sawed 
open was found to contain two compartments, one 
with two clay balls, t.he other with wooden dies by 
which the so-called hieroglyphics were made that 
adorned the exterior. The find was ingenious enough 
to elicit remarks from Prof. F. W. Putnam, Dr. Brin
ton, Prof. Wright and others, the conclusion being 
that the casket was a fraud, and yet that the singular 
mounds where it was said to be found might well be 
worth exploration by an expert. 

Next in order came resolutions in honor of the late 
Captain John Gregory Bourke, of the United States 
Army, who knew no other profession than that of 
arms, yet had made valuable contributions to science 
and literature. He was a graduate of West Point, 
served seventeen years on the frontier, where he devel
oped such zeal in ethnographic studies as to warrant 
his being detailed for five years for special work in that 
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direction at Washington City. In 1893 he had charge 
of the rare collection in the mimic convent of La Rabi
da, at the World's Columbian Exposition. Under all 
circumstances he was courageous and faithful. It was 
his intention t.o devote himself wholly to literature and 
scientific pursuits. He had amassed copious notes 
amid his Western travels, and had made wide research 
amid original documents. His writings show vigor and 
ability. He turned public attention to the secret cere
monies of the Puebloes, and stimulated many others to 
pursue ethnographic studies. He was last yea� the 
vice president of this section, and also president of 
the American Folk-lore Society. With his untimely 
death we lose much valuable unpublished knowledge 
possessed by no other person. 

Among papers of interest in this section may be men
tioned one on the ancient pottery found in the Missis
sippi Valley by Prof. C. C. Willoughby, of Cambridge, 
Mass. He showed by illustration and description the 
development from simple circles, disks and crosses of 
the more complicated symbolic forms, and finally of 
those intricate and elegant designs found purely for de
corative purposes on the antique pottery of Missouri 
and Arkansas. 

The symbolic rocks of Newbury and Byfield, Mass. , 
were described by Dr. H. C. Hovey. They were unlike 
the slate and sandstone monuments, of whi0h thousands 
are to be found, being all of them of diorite, evidently 
from one workshop, probably located at Byfield. Be
sides tombstones, a set of milestones two hundred years 
old had recently been unearthed from amid the grass 
and weeds between Boston and Newbury. The orna
mentation on them was pagan instead of Christian, and 
much of it was apparently phallic, and the wonder was 
that the staid old Puritans should have employed such 
an artist. 

Prof. G. F. Wright narrated the results of experi
mental excavations carried on at the Lalor farm in 
Trenton, N. J., by Mr. Earnest Volk, under the direc
tion of Prof. F. W. Putnam, for the American Museum 
of Natural History in New York. The subject has 
hitherto kindled controversy, but the disposition now 
seemed to be to accept the valuable evidence thus 
brought to light as to the relative age of the Trenton 
gravel and its paleolithic implements. 

The road to the ruins of Tzac Pokama, in Guatemala, 
runs through an immense pine forest, and they include 
the foundations of what was once a populous city, with 
temples, palaces and other structures. These were de
scribed by Mr. J. R. Chandler. He said that every 
temple stood in a plaza, around which had been ranged 
the dwellings of the priests. Every strategic point on 
the mountain was once fortified by a castle, fort or py
ramid. The central palace was 190 feet long, with walls 
8 feet thick. On the highest point stood a fortress 240 
feet long, with a pyramid 40 feet high, the whole built 
on terraces whence the Tzac Pokama can be seen in its 
entirety, as well as the hills, volcanoes, valleys and 
rivers for hundreds of miles around. This splendid city 
could have held three times as many persons as now in
habit Guatemala. Few utensils were found and no 
statues, sculptures or hieroglyphics. There is also a 
conical hill called Mumuz, with a sacrificial pyramid, 
through which goes a winding passage, said by tradi
tion to lead to a rich subterranean city. 

Prof. E. W. Claypole described some curious human 
relics from the drift of Ohio. One of them was a 
grooved ax of green slate, found in digging a well, and 
at a depth of 22 feet, in undisturbed ground, resting on 
bowlder clay. It was deeply weathered. Another relic 
was a fiat oval slab of slate found at the depth of 6 feet. 
He concluded that man was present when the glacial 
deposit was formed and that, in Ohio at least, glacial 
man was not a fiction. The only wise way seems to be 
to accept such facts as are verified and yet to take am· 
pIe time for the formation of explanatory theories. 

A paper by Prof. W. J. McGee described the stone 
implements of the Seri Indians, of Tiburon Island, in 
the Gulf of California, which are extremely simple and 
primitive. Their metate is simply a naturally shaped 
stone suitable for grinding uses, usually a waveworn 
pebble picked up on the beach. And so with their 
other tools and utensils. They represent random selec
tion and a final form determined not by design- but by 
selection. Such stones cannot be said to be either pa
leolithic or neolithic, but might be styled protolithic, 
and considered as anterior to the commonly recognized 
types of stone art, so far as accultural development is 
concerned. 

A paper was read by Hon. Horatio Hale, of Canada, 
showing that the aboriginal tribes of eastern North 
America, especially the Iroquois and Algonquins, made 
use of a monetary currency, and recorded facts and 
events by means of a certain script. Perforated shells 
were in use from very early times as valued treasures 
and finally as money. Thus, in China, the most 
ancient currency was shell money strung on a string. 
This was superseded B. C. 2000 by copper coins known 
as cash. In the Micronesian Islands the shell money 
has been in use during the present century. It still ex
ists along the Californian and Oregon coast. Thence it 
probably crossed to the Atlantic side of the continent. 
The use of the wampum belt is a comparatively late in-

231 
vention, ascribed to Hiawatha, who founded the Iro
quois confederacy in the fifteenth century. His name 
means the .. wampum belt maker. " Machine-made 
wampum came in with the whites a century after their 
arrival.here. 

Prof. F. W. Putnam, the curator of the Peabody 
Museum, and for many years the permanent secretary 
of the A. A. A. S., gave an exceedingly interesting re
port of the recent explorations carried on by Harvard 
University in Honduras, Guatemala and Yucatan. He 
dwelt particularly on tht' discoveries made at Coapan, 
where they have been working for three years, with a 
concession from the local government, giving them an 
exclusive right for seven years to come to conduct 
archreological explorations. 

On the whole the forty-fifth meeting of the A. A. A. 
S. in the delightful and hospitable city of Buffalo was 
so successful that by general consent it was agreed to 
return there after another decade, as had already been 
done for four decades past. 

Death of Prof. Palmieri. 
The news of the death of Prof. Luigi Palmieri, " the 

master of Vesuvius," will be read with profound regret 
by all scientists. He will be missed, not only from a 
scientific point of view, but from a practical one also. 
For forty years he lived on the volcano and knew its 
every mood, so that he predicted every eruption of the 
volcano and saved thousands of lives. N early every 
year the great meteorologist invented some new instru
ment which would aid him in his studies. His splendid 
observatory is situated at an altitude of 1,970 feet 
above the sea level, on a projecting ledge of rock which 
runs out from the foot of the crater of Vesuvius. This 
interesting observatory was described in the SCIENTIFIC 

AMERICAN SUPPLEMENT for October 24,1885, No. 512. 
Prof. Palmieri was born at Faicchio, Italy, on 

April 22, 1807. He studied at. Cajarro and Naples and 
afterward started a successful scientific school. He 
held important positions in many institutions of learn
ing and in 1854 was made director of the Meteorological 
Observatory on Vesuvius. He rapidly became cele
brated by his researches and writings, and in times of 
eruption he heroically stuck to his post, so that in 1872 
he nearly lost his life. His graphic account of this 
eruption is one of the classics of science_ The people 
in the villages at the foot of the mountain fied, but he 
made his minute observations high on the mountain 
while his thermometer registered 130 degrees and the 
air was so surcharged with sulphur that it could hardly 
be breathed. 

. ' .. . 
Death of Dr. Goode. 

Dr. George Brown Goode, assistant secretary of the 
Smithsonian Institution and in charge of the National 
Museum, died at his home near Washington on Sep
tember 6. He was born in New Albany, Indiana, in 
1851. He graduated at Wesleyan University in 1870 
and began his museum work in the next year at that 
university. In 1873 he became a member of the staff 
of the Smithsonian Institution. He was sent to the 
Centennial Exhibitions in Philadelphia in 1876 as direc
tor of the Natural History Diyision. He was appointed 
United States Commissioner to the International Fish
ery Exhibitions held in Berlin in 1880 and in London in 
1883. He was also connected with the following exposi
tions in an official capacity: The New Orleans, Cincin
nati and Louisville Expositions in 1884 ; the Columbian 
Expositions, 1893; the Atlanta Exposition of 1895. He 
has been in charge of many of the divisions of the 
Smithsonian Institution where great scientific know
ledge was required. He was recognized as an authority 
on museums and their administration. He published 
more than one hundred papers on ichthyology, mu
seums and fishery economy. His death leaves a gap in 
the scientific circle of Washington. 

LI HUllg (!hang at Niagara. 

When his Excellency, Li Hung Chang, visited Niagara 
Falls on September 6 he expressed a desire to visit the 
p'ower house of the Niagara Falls Power Company. 
His wish was gratified and he was carried into the 
power house in his chair. He asked many questions, 
pointing here and there with his ebony cane, which 
had been given to him by Mrs. U. S. Grant. The earl 
put out his cane to indicate a wheel in some part of 
the electric apparatus. A blue flame shot out, linking 
the earl to the generator through the medium of the 
iron shoe on the cane. An instant later the stick was 
jerked from his hand and it went fiying over his 
shoulder. Fortunately his Excellency was unhurt ex
cept for a wrench his wrist had received. He went 
right on with his questions as if nothing had hap
pened. 

• to.,. 
Measuring the Interi"r of Buildings. 

A simple method of measuring heights in the interior 
of churches and other buildings consists in attaching a 
graduated string or tape to a small balloon such as is 
easily obtainable anywhere. This method might also 
be readily applied for measuring the height of caverns. 
-Prometheus. 
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THE COLUMBIA RIVER SALMON FISHERIES. 

(Continued from first page.) 
wheat crop of Oregon and a part of \Vashington to 
Liverpool, and it has also a considerable trade in lum
ber. Its chief importance, however, is derived from the 
extensive and world-renowned salmon fisheries of which 
it forms the headquarters. The fishing grounds ex
tend through the whole length of the lower Columbia, 
whose shores are studded with the wharves and white 
buildings of the canneries or packing houses, the largest 
of which are located along the water front at Astoria, 
where there are sixteen in all. 

The most famous variety of fish taken in the Colum
bia River is that known as the Royal Chinook sal
mon. Its excelleI\ce is due to the firmness of the flesh, 
its delicate flavor, and Its large proportion of oil. It 
varies greatly in size and weight, ranging frOID. 20 to 80 
pounds, the latter being an exceptionally large 
fish. In addition to the Chinook, three other 
varieties are common: the Blue-back, the Steel-

. head and the Silver-side. But, though they 
command a good price, they do not equal the 
Royal Chinook, which is the distinctive fish of 
the Columbia River, and the one upon which 
the reputation of the canned salmon has been 
built u=-,. 

The salmon is a deep sea fish which spawns 
in fresh water. The spawning grounds are lo
cated far inland, at the head waters of the 
rivers, and it is while they are entering or mak
ing their way up the river that the fish are 
caught. On the Columbia River the" running" 
commences in April and continues until Oct
ober. As the salmon passes up the river it de
teriorates in quality, as the result of its absti
nence from food and the exertion of running, 
the rapids. At the spawning time the fish 
becomes quite unfit for food, and after the eggs 
are laid it dies on the spawning ground. The 
eggs are deposited in the sand or gravel at 
the head waters of the river in which the 
parent fish were hatched, the young salmon inva
riably returning to what might be called their home 
waters. In spawning, the salmon makes a hole with 
its tail in the sand, where pure running water is to 
be found, and, after depositing the eggs, covers 
them up. The young fish do not make their way 
out of the sand until they are perfectly formed. 
They remain in fresh water until they are about as 
large as a smelt, when they are able to protect them
selves against natural enemies; and then they go to the 
ocean, returning in four years' time to spawn. Authori
ties claim that the great difference in the size of the 
fully developed fish is due to the difference in the food 
they may happen to secure. The young salmon, when 
they encounter a school of smelt, will follow the latter 
continually, seizing the smelt at will when hungry. It 
is estimated that not more than five per cent of the 
fish which are hatched at the spawning grounds return 
to the ocean full grown. The loss is due mainly to the 
voracity of the various varieties of fish, including the 
young salmon that have not 
yet returned to the ocean. 
The latter live almost entirely 
upon their kind, the newly 
hatched fish being an easy 
prey to the older salmons' at
tack. 

It is now believed that arti
ficial hatching, and a further 
limitation of the open fishing 
season, are the only means of 
perpetuating the fishing in
dustry; and two hatcheries 
have been established in the 
States of Washington and 
Oregon. In artificial hatch
ing the loss is relatively small, 
not over ten per cent, as the 
young fish can be preserved 
until it is large enough to pro
tect itself from the enemy by 
flight. 

On the lower Columbia 
the fish are taken by means 
of fixed nets known as fish traps, by movable or seine 
nets, and by floating or gill nets. The fish trap con
sists of a row of piles which is driven in line from the 
shore or shoals out to the deep water in which the fish 
are accustomed to run. Here the piles are driven in a 
circle forming a pound, and the whole trap is covered 
with netting. The fish strike the netting and follow 
the trap until they reach the pour.d, where they are 
readily taken. The seine net is about 1,500 feet long. 
contains 650 pounds of twine, 200 pounds of rope and 
150 pounds of lead, and costs fully $1,000. It is 
handled from the shore, being paid out from the 
boat on which it is loaded, in a wide semicircle, and 
horses are used to harul it in. Seining is most profitable 
in those years when the river is low. Most of the sea
son's catch, however, is taken with the gill net, which 
varies in length and depth according to the means of 
the owner. They are frequently 1,800 feet long and 
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from 20 to 25 feet deep, the material alone costing from 
$275 to $300. The size of the mesh varies from 7 to 10 
inches, the latter size being used from June to August. 
when the fish are uniformly large. Lead sinkers are 
at�ached to the bottom; and cork or cedar floats to the 
top line of the net. Gill net fishing is carried out in 
specially constructed boats which have been built to 
llleet the requirements of these fishing grounds. The 
boats are usually owned by the canneries and loaned 
to the fishermen, who are paId so much a pound (about 
5 cents) for their catch. The fishing is done almost en
tirely at night. The net is "cast" across the stream, 
with a wooden buoy at one end and the fishing boat at 
the other. It is held in a perpendicular position by 
tile lead sinkers, and slowly floats down the stream. 
The fish are caught by the gills in attempting to pass 
through, and are drawn up and thrown into the boat, 

A FISH WHEEL IN OPERATION. 

Balloon Experience. III War Time. 
Die Vedette, a paper published in Vienna, and de

voted �o military literature, gives an account of the use 
of balloons by the Prench army during the investment 
of Paris by the Germans in 1870, together with a most 
interesting sketch of the experience of two of the aerO" 
nauts, says the Army and Navy Journal. During that 
period there were 65 ba,lloons used, which carried out 
of Paris 150 persons and over 4,000,000 letters. Five of 
these balloons were captured by the Germans, two 
were lost and never heard of, and one, after a journey 
of fourteen hours, landed on top of Mount Lifjeld, in 
Norway. The occupants of this balloon were Paul 
Rolier, an engineer of the army, and L. Dechamps, an 
officer of Franc-Tireurs. They ascended from Paris on 
the night of November 24, 1870, with dispatches from 
Gen. Varchu for the commander of the Army of the 

Loire; in addition they carried 500 pounds of 
niail, six sacks of ballast, and six carrier pigeons. 
The wind blew from the southeast, and all was 
well until six o'clock the next morning, when 
the balloonists found themselves out of sight 
of land, with nothing but the ocean under 
them. Dechamps collapsed, while Rolier re
mained cool under the critical situation in 
which they found themselves. About eleven 
in the forenoon a ship was sighted, and in the 
hope of being discovered and rescued by it, the 
balloon was lowered to within a few yards of 
the surface of the water. The ship suddenly 
altered its course, and the aeronauts were com
pelled to ascend again, which they accom
plished by throwing out all of their ballast and 
one sack of mail. Finding themselves in an 
altitude of over 2,200 yards, and in an atmo
sphere of almost unbearable frigidity, they 
lost all hope and 'determined to end their 
sufferings by setting fire to the balloon. 
Fortunately the matches in their possession 
would not ignite, on account of the frost 
which covered their clothing and every

which is rowed up and down the line for this pur- thing else in their surroundings. About 2:30 in the 
pose. afternoon a mountain top became visible. When near 

On the upper Columbia a truly remarkable contriv- it the aeronallts succeeded in lowering the balloon; 
ance known as the fish wheel is used. To the rear end the boat cal.QJnt in the top of a tree. Rolier promptly 
of a scow a large wheel is attached in such a manner disembarked, but Dechamps became fastened in the 
that it can revolve under the impulse of the running rope attached to the anchor; in a moment he was sus
water. Upon it are fixed several large net-covered pended in the air by his feet. the balloon began in
scoops or pockets, whose mouths open down stream, or stantly to rise again, but Rolier succeeded in freeing 
in the opposite direction to the run of the salmon. his companion from the entanglement and the balloon 
The scow is moored in the path followed by the fish, vanished from their sight. Although miraculously 
which, as they run into the scoops, are lifted up and saven, yet standing in an unknown country, hungry, 
automatically dumped into the scow. without proper clothing, and suffering from the intense 

The bulk of the salmon catch is cleaned, cut up, I cold, the aeronauts were still in a dangerous plight. 
boiled, and canned by extensive establishments called I It was their good fortune to select a westerly direction 
canneries, one of the largest and most celebrated of for their march, but Rolier soon broke down from 
which is shown in the accompanying illustration. The exhaustion. Hi'! companion took him to an under
canning is done by Chinese labor, and the fishing is growth near by, where the exhausted traveler fell 
largely carried on by fine. stalwart men from the asleep. Dechamps continued his journey and soon 
stormy coasts of Scandinavia and Northetn Russia. found a hut filled with hay, to which he carried his 

This profitable industry was established in 1866, companion. They buried themselves in the hay and 

:nSKING WITH 'i'HE GILL BET. 

some thirty years ago. The first year's product con
sisted of 4,000 cases, with a total value of $64,000. In 
ten years time the annual output had increased to 450,-
000 cases, valued at $2,475,000; and last year's pack 
amounted to 600,000 cases, valued at $3,000,000; the 
gross weight of the salmon utilized being nearly 20,000 
tons. The tot.al weight of salmon utilized in canning 
during these thirty years was 365,000 tons; and this 
was shipped in 11,000,000 cases, and represented a 
money value of $64,500,000-a truly remarkable record. 

We are indebted to the courtesy of Mr. M. J. Kinney 
and Mr. Robert Gibson, of Astoria, Oregon, for photo
graphs and particulars. 

••••• 
IN the various alphabets of the world the number of 

letters varies from 12 to 202. The shortest alphabet is 
that of the Sandwich Islanders, which has 12 letters. 
the Tartarian, the longest, containing 202 letters. 

slept until the following morn
ing. Continuing their jour
ney on foot, they found traces 
of a sleigh, which led them 
to a hut of wood choppers. 
Although unable to converse 
with them, the aeronauts as
certained that they were near 
Christiania, to which place 
they were brought the follow
ing day. The news of their 
adventure spread with rapidi
ty, and soon after it was ascer
tained that the balloon had 
landed near Trammen, in 
Norway, and was secure with 
its freight. 

..... ., 
Bu •• la'. Pnrcha.es oC 

Machinery. 

The Russian government 
has been negotiating for 
some time with the Dela
ware Iron Company, at New 

Castle, Delaware, to secure a large amount of its ma
chinery, and the bargain has been consummated fin
ally. The contract entered into involves the delivery 
of all the material of the tube and pipe mill connected 
with the iron company's big plant. It also involves 
the sending to Russia of a large force of workmen, who 
will be engaged abroad to put the machinery together 
and start it in good running order. To transport the 
property thus purchased the British tramp steamer 
Henley has been chartered by Hagar & Company, 
Philadelphia. Besides taking out the material furnish
ed by the iron company, the vessel will carry additional 
machinery bought in this country to Mariapole, on the 
Sea of Azov. The sale by the iron company of its tube 
and pipe plant does not in any way affect the future 
conduct of its works. As soon as the cargo is ship
ped the Delaware Iron Company will go ahead replac
ing all that it has sold to the Czar's government. 
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THE BERLIN INDUSTRIAL EXHIBITION. 

The Berlin Industrial Exhibition was opened by Em
peror William on May 1, and, though the exhibition is 
Ii. meritorious one, its success has not been remarkable. 
The exhibition is intended to commemorate the twenty
fifth anniversary of Berlin as the national capital of the 
German empire. The national authorities co-operated 

..... 
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grounds and buildings, and we now give illustrations of 
two of the more monumental. features of the fair-the 
industrial building and the main restaurant and water 
tower. 

The main building covers a space of 570,280 square 
feet, and houses a large part of the exhibits. The 
dome is covered with aluminum, and, as regards the 
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C u rlosUles of t h e  Tooth Brush. 

In the Dental Practitioner Dr. Parmele notes that in 
some old books published during 1600, directions are 
given for preparing certain roots that are used to clean 
the teeth, lucerne and licorice roots being specified. 
These roots are directed to be boiled and cut into pieces 
six inches long, the ends of each being split with a pen-

BERLIN INDUSTRIAL EXHIBITION-MAIN INDUSTRIAL BUILDING. 

with the municipal authorities to make an industrial 
exhibition which should pr.esent a complete picture of 
the achievements of the industries and arts of Berlin 
and to show their importance in relation to the national 
life of Germany. From what has just been said it will 
be seen that the exhibition is not On an international 
scale. As the exhibition will remain open until Octo
ber 15, it is to be hoped that the exhibition will draw a 
larger crowd of visitors than it has done heretofore. 
The exhibition grounds in Treptow Park have a greater 

architecture, it might be said that it looks very much 
like some of our Florida hotels. The Berlinese are 
very fond of hotel and cafe life; so it is little wonder 
that the restaurants came in for a liberal share of atten
tion in laying out the Exhibition. 

The second illustration shows the main restaurant, 
which is situated at the opposite end of the lagoon 
from the main building. It consists of a large building, 
masked by the ornamental semicircular loggia and the 
water tower, which is treated with great felicity. On 

knife into the form of a little brush, after which the 
pieces are slowly -uried to prevent splitting. In use, 
one end is moistened with water, dipped into tooth 
powder, and rubbed against the teeth until they look 
white. Brushes similar to these are said to be used at 
present in some parts of Turkey, but many Turks use 
ordinary European tooth brushes, though as even the 
most lax among them look upon the pig and all be· 
longing to it as vile and unclean, they would as soon 
think of eating a pork chop or a rasher of bacon as of 

BERLIN INDUSTRIAL EXHIBITION-MAIN RESTAURANT AND WATER TOWER. 

area than those of most international exhibitions, and the whole, the group of buildings is admirable, and is defiling their mouths with a Russian bristle brush. 
offer great advantages by their close proximity to the peculiarly adapted for use to close in the end of the " The shopkeepers, therefore, swear by their heads and 
city and their picturesque beauty, which has been en- lagoon. For our engravings we are indebted to the the souls of their fathers and mot.hers that the hair of
hanced by successful laJ¥lscape gardening. In our issue Oesterreichische Monatschrift fur den uITelltlichen which their brm;hes are made grew on the back of the 
for May 9, 1896, we presented a bird's eye view of the Baudienst. �am€l, the co w, 01' tue horse." 
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'.I'he Providence Motocycle Race. 

The most unique feature of the seventy-sixth an
nual Providence State Fair was undoubtedly the series 
of horseless carriage races. This is the third contest of 
motocycles held in America, the first one taking place 
in Chicago, in a storm of snow and sleet. The Cosmo
politan race on Decoration Day, from New York to 
Irvington, can hardly be considered of much value, as 
only two makes of motocyles went over the course. 
Both of these were road races ; as a matter of fact, 
neither of the races was productive of fast or even 
moderate time. The State Fair management realized 
the importance of giving inventors an opportunity to 
show what speed results can be obtained. 

Until within a week or so of the date of the first race 
the entries came in so slowly that it was feared the 
contest would haye to be abandoned, but almost at 
the last moment six or seven entries were made, which 
brought the total number up to twelve. Seven ma
chines started in the race on September 7. The race 
itself consisted of five laps, five miles each, one lap to be 
raced each afternoon of the fait· week. 

One of the conditions of the contest was that the 
carriages should not run at a slower speed than fifteen 
miles an hour, which the managers deemed a conserva
tive figure, in view of the many statements of the man
ufacturers that their Illotocycles were capable of mak
ing from 25 to 40 miles an hour. Of the seven starters, 
four of them ran within the limit of the conditions, 
that is, they made the five miles inside of twenty min
utes. The winner of the first lap was an electric motor 
carriage, manufactured by the Riker Electric Motor 
Company, of Brooklyn. This carriage covered the dis
tance in 15 'Ol�4, single miles averaging a fraction over 
three minutes. The crowd which witnessed the race 
was very enthusiastic, and it was a strange sight to see 
the so-called " vehicle of the future" taking the ·place 
of horses on the race track. The electric carriages made 
a particularly fine showing. The Duryea carriages 
have already been described in the columns of the SCI
E�TIFIC A:\lERICA�. 

Prof. Pickering, of Harvard, oiliciated as chairman of 
the judges. He was assisted by Prof. Alonzo Williams, 
D. M. Thompson, president of the Corliss Steam Engine 
Company, and ex-Governor D. Russell Brown. 

The result of the first lap of five miles and the time 
made by the seyeral machines follows : 

First-Riker Electric Motor Company; driver. A. H .  
Whiting. Time, 15 :01;!4. 

Se cond-Electric Carriage and Wagon Company ; 
driver, H. G. Morris. Time, 15:13�. 

Third-Duryea Motor Company ; driver, William 
McCall. Time, 18 :47%. 

Fourth-Duryea, owned by G. W. Hewitt, of Spring
field ; driver, J. J. Rynne. Time, 19:31�. 

Fifth-Duryea, owned by Fiske Warren, Boston ; 
driver, E. B. Mekins. Time, 20:03%. 

Sixth-Duryea, owned by J. Frank Duryea ; driver, 
Mr. Duryea. Time, 20:59. 

Seventh-Duryea, owned by J. Frank Duryea; driver, 
Warren Root. Time, 21 :23�. 

The fastest heat was made by Riker's machine ; time, 
2:47�. 

The horseless carriage race of September 8 was more 
closely contested than that of the preceding day, when 
Riker and the Electric Motor Company had it all to 
themselves. 

The time was as follows : 
Riker Electric Motor Company, New York, 13 :6; 

Duryea Motor ·Wagon Company, Springfield, Mass. , 
13 :14 ; Electric Motor Wagon and Carriage Company, 
Philadelphia, 13:33; George Henry Hewitt, Springfield, 
Mass. , 16 :12 ; William M. Ashley & Son, Springfield, 
Mass. , 16 :31 ; J. Frank Duryea, Springfield, Mass. , 17 :52; 
George H. Morrill, Boston, Mass.,  18 :19; Fiske,Warren 
& Co. , Boston, ran only four miles. 

. .  ' .  
Reeent A rc]. reo]oglcal New •• 

At Austerfield, near Bowtry, in Yorkshire, one of the 
two villages from which the Pilgrim fathers come, a 
row of Norman arches have been discovered in perfect 
preservation, but built upon the wall of the village 
church. The church is small, the chancel being but 
twelve feet wide and the rest of the church eighteen 
feet. It has a splendid Norman doorway and an 
ancient font. 

Mr. Sayce tells, in the Academy, of the discovery by 
him of an inscription coeval with Cheops, the builder 
of the Pyramid of Gizeh. The locality was the island 
of Elephantine. The inscription was made on a bowl
der, and records a visit of " Assuan to Khufu-ankh." In 
the Cairo Museum there is a granite sarcophagus of 
this king. There is nothing bearing on the pyramid. 
·What is of moment in this discovery is this, that a 
monument of the Fourth Dynasty should be found so 
far south. The date of the inscription must be so an
cient that it was made before the wall was built around 
the city of Elephantine. While working on the island 
of Philae, Capt. Lyons has found many Roman re
main3, some as late as the Byzantine period. 

Is it known genf'rally that works of art were well 
paid for in anrient times ? A German review furnished 
recently some particulars about that question. Poly. 

J titutifit �lUtritJu. 
gonotus, o f  Thasos, who liv�d about 45 0  B. C. , refused, 
it is true, aay payment for his works, and declared 
that he was sufficiently rewarded with the title of 
. .  citizen of Athens, " which had been conferred on him. 
But �uch disinterestedness was seldom imitated. Thirty 
years later the painter Zeuxis, of Heracleum, was called 
to the court of Archelaus I, King of Macedonia. He 
received for his frescoes in the Palace of Pella 400 
" minas," about $8,000. Mnasoo, of Elatha, paid $20,-
000 for a " Battle with the Persians, "  which he had 
ordered from Aristides, the leader of the Theban school. 
Pamphilius, of Sycione, gave a course of lectures on 
painting ; each pupil paid for attendance one " talent," 
or $1,200 a year. Appelles received twenty gold " tal
ents," about $24,000, for a portrait of Alexander I, 
ordered by the city of Ephesus. 

. 1 .  I • 
A NOVEL BALL BEARING FOR CAR TRUCKS. 

The illustration represents a durable, practical, and 
sensitive car truck bearing, designed to relieve the 
springs of lateral motion, and to a great degree do 
away with the grinding of the wheels on curves, there
by saving both rails and wheels. The improvement 
has been patented by William J. O'Byrne, Pontoosuc, 
Ill. The car has at each end a king bolt or vertical 
pivot connecting the body bolster to the swing beam 
of the truck, and, instead of the ordinary side bear
ings, providing for a slight oscillation of the body 
bolster, the invention provides the improved bearing 
shown in position on a car in the large view. The 
small figures show an underneath view of the body 
bolster and a plan view of the swing beam of the truck, 
with the lower bearings applied, the plates being re
cessed or cup shaped on their adjacent faces to form 
small oscillating tables with a circular retaining mar
ginal flange, inside which a comparatively large metal 
ball is free to roll in all directions. A sensitive bearing 
is thus formed between the body bolster and swing 

O'BYRNE'S CAR TRUCK BEARING. 

beam at each end, allowing the trucks to readily ad
just and readjust themselves in all directions. The 
ball is preferably about three and a half inches in 
diameter, and is not retained to any special curve, as is 
the case with the ordinary ball bearing, but moves 
progressively over the table surfaces as it rotates about 
its center, doing away with oil and waste, and moving 
sensitively without any sliding friction. 

• • • • • 
The Genesee BalD Project. 

The Mount Morris storage dam project is about to 
take a new form. The survey undertaken by State 
Engineer Adams and George W. Rafter, of Rochester, 
N. Y. , under the appropriation of the last Legislature, 
has resulted in the discovery of serious obstacles to 
that project, such as insecure foundations for the dam 
and the vast superiority of a dam at Portage. While 
the former would give a fall to Rochester of 50 or 60 
feet, the latter would give a fall of 330 feet, thus afford
ing a water power of immense value to the industries 
of Rochester and intermediate points. The new plan 
would cost much more than the Mount Morris dam, as 
it involves the submergence of six villages and a large 
amount of valuable farming land ; but it is pointed 
out that the opposition on this account would proba
bly be overcome to a large degree by the advocates of 
the construction of similar State dams on the Hudson, 
Black, Chemung, and Mohawk Rivers. 

• • • 
The Largest Merchant StealDer. 

The Hamburg-American Steamship Company's new 
twin-screw steamer Pennsylvania was launched at the 
Harland & Wolff shipyard at Belfast, Ireland, Septem
ber 10. The new vessel is the largest merchant steamer 
afloat, being of 20,000 tons carrying capacity. She is 558 
feet long, 62 feet beam, and 42 feet deep. The Pennsyl
vania is designed to make an average speed of 14 knots 
an hour and will also carry a limited number of pas
sengers, 200 first cabin, 250 second cabin, and 1,000 
steerage. 

Science Notes. 

The poisonous nature of acetylene gas suggested to 
M. Chuard the possibility of employing calcium carbide 
as an insecticide. He proposes to try mixing carbide 
with earth, so that under the influence of moisture 
acetylene would be given off slowly at the roots of 
plants, thus preserving them from attack. It is propos
ed to try this against the phylloxera. At the present 
price of calcium carbide, however, it would be entirely 
impossible to use it as an insecticide. 

In the course of legal analyses, where it became 
necessary to examine carefully very small quantities of 
stearin and other candle material upon pieces of cloth

ing, and where the quantity of material was so small 
that the use of capillary tubes was impossible, Van 
Ledden-Hulsebosch (Pharm. Weekblad) devised the 
following method : He laid small pieces of the cloth 
on which the fat was detected in a small aluminnm 
capsule, and floated this upon water in a large beaker. 
He then heated this water bath very carefully, and sus
pended in it a thermometer so adjusted that only the 
upper portion of the water affected the thermometer. 
Slowly raising the temperature. he kept a close watch on 
the thermometer and upon the grease under examina
tion, and was thus enabled to determine with consider
able accuracy both its melting and congealing points. 

The French journal Les Sciences Populaires has 
recently published some interesting researches on the 
diurnal variation of rain at Paris. M. Angot shows 
from the record of the Bureau Central Meteorologique 
that dividing the day into eight parts of three hours 
each, the summer rain fall of the last five years has 
been heaviest between three P. M. and six P. M. and 
the lightest falls occur between nine A. M. and noon. 
In winter the probability of rain or snow is greatest in 
the morning hours, and reaches a maximum between six 
A. M. and nine A. M.,  but in summer, however, the 
maximum fall of rain, as regards quantity, occurs in 
the afternoon between the hours of three and six 
o'clock. It is usually stated that rainfall is most fre
quent and heavy in the hours between noon and mid
night, but the figures of M. Angot prove that this is 
true only in summer. 

Not infrequently the pursuit of microbe and germ 
theories leads people to absurd conclusions. In the 
Annales de Micrographie, M. Miquel gives statistics for 
ten years of the numbers of bacteria in a cubic meter of 
air, both in the center of Paris and in the park of Mont
souris. In consequence of local improvements, the air 
in the park has gradually become purer, the number of 
bacteria having decreased from 480 per cubic meter in 
1884 to 275 in 1893; but the air in Paris itself has in
creased in micro-organisms from 3, 480 in 1884 to 6, 040 in 
1893. This large increase, Nature says, M. Miquel 
attributes to the greater cleanliness of the inhabitants, 
who, by dusting out and cleaning their houses and 
shaking carpets, etc., stir a large quantity of germs into 
the air. He even goes so far as to condemn this form of 
cleanliness, on the ground that the germs are simply 
blown about by the wind, and find their way into the 
houses again, so that if you do not get your own germs 
back, those from your neighbors fly in at the window 
instead. 

M. Moissan has found that when acetylene is allowed 
to impinge upon pyrophoric iron, which has been 
reduced by hydrogen at the lowest possible tempera
ture, the gas is decomposed with incandescence into 
its constituents. At the same time condensation takes 
place, and a liquid hydrocarbon, rich in benzine, is 
produced. The same result is obtained if pyrophoric 
nickel, or cobalt, is substituted for the iron. No gase
ous compound of either metal is obtained, and he con
cludes that the decomposition is due to physical causes. 

Sir John Lubbock, the naturalist, has been experi
menting to find out how long the common ant would 
live if kept out of harm's way. On August 8, 1888, an 
ant which had been thus kept and tenderly cared for, 
died at the age of fifteen years, which is the greatest 
age any species of insect has yet been known to attain. 
Another individual of the same species of ant (Formica 
fusca) lived to the advanced age of thirteen years, and 
the queen of another kind (Lasius niger) laid fertile 
eggs after she had passed the age of nine years. 

In connection with his geological and cosmological 
investigations, Prof. Clarence King has constructed a 
series of temperature gradients, as they are termed ; 

that is, tables with diagrammatic representations of 
temperature and pressure from the surface to the center 
of the earth. He finds that, while there is really a very 

slight change of temperature from the surface to the 
center below a certain superficial depth, the pressure 
augments with one downward sweep to the center ; 
thus it passes 1,741 degrees at 175,000 atmospheres, 
thence steadily augmenting until at the center it 
reaches over 3,000,000 atmospheres pressure ; it ap
pears, therefore, that the empire of heat over pressure 
is confined only to the superficial layer of the earth, 
that of pressure over heat being not far below the sur
face and increasing steadily downward to the center. 
The temperature of the earth, as a globe, according to 
Prof. King's investigations, never exceeded 2,000 degrees 
Cent. , and the central portions are made up of very 
dense substances, such as metals and their compounds. 
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.J. Cheap F l u o " e8ce llt Screen for X Ray •• 

To the Editor of the SCIENTIFIC AMERICAN : 

It may interest some of your readers to know that a 
good fluorescent screen for X ray experiments can be 
made by coating a piece of pasteboard with prepared 
glue and sifting on a coating of common zinc white 
(oxide of zinc), which can be obtained very cheaply at 
any paint or drug store. 

It is not quite equal to tungstate of calcium, but 
fluoresces brilliantly enough to make It really excellent 
screen for most experiments, and the cost is much in its 
favor. 

The fact that none of our X ray investigators have 
noticed-in so far as I know-the fluorescence of this 
very common substance may be an incentive to still 
further investigation in this line and possible discovery 
of something still better than the tungstate of calcium. 

Middletown, N. Y. H. C. OGDEN. 

Rece n t  Patent Ilnd 't'rade !tlark Dect.ton •• 
Dunbar v. Eastern Elevating Company (U. S. C. C. N. 

Y.) 76 O. G. 788. 
Portable Elevators.-The Dlinbar patent, reil!slie 

No. 10,521, has been held novel and patentable. The 
court says : " The idea of moving the elevator leg to 
the hatch of the vessel instead of moving the hatch of 
the vessel to the elevator leg was certainly a brilliant 
and ingenious one. " It would not be suggested by the 
patent to Sykes, No. 95,747. 

Reissue of Patent to Secure Canceled Claims.
Where claims were canceled because of the belief that 
another patent was prior, they may be obtained by 
reissue if this is found to have been a mistake and the 
application be seasonably made. 

The " Whereby " Clause in Claims.-The " whereby " 
clalise in claims is descriptive of operation and func
tion, and sinoo it adds nO new element to the combina
tion, it is immaterial. 

Infringement.-An infringer Mnnot esoape by vary
ing non-essential details. They cannot take the slib· 
stance of an invention and leave the shadow. 
Mullen v. King Drill Company (U. S. C. C. Ind.) 76 

O. G. 790. 
Grain Drills.-The Mullen patent No. 355,462, for 

drilling seed between corn rows, is valid. 
American Soda Fountain Company v. Green (U. S. C. 

C. Penn.) 76 O. G. 964. 
Novelty of Uombination.-The fact that all the ele

ments of a combination may be found partly in one 
structure and partly in another is unsafe ground for 
overturning a patent. Where the desired object is 
accomplished by the mutlial relation and co�peration 
of the several parts embraced in a claim, it is a combi
nation and not an aggregation. 

Soda Water Apparatus.-The Witting patent, No. 
414,272, has been held valid as to claim 2. 

Beale v. Spate CU. S. C. C. N. Y.) 76 O. G. 965. 
Stair Pad.-The Sperry patent, No. 363,695, has been 

construed and limited to specific description. The law 
is imperative that a patentee must be confined to -his 
claims, when clear, although he may have needlessly 
restricted them. 

Knight v. Bagnall (Sec'y of Int. ) 76 O. G. 1115. 
Appeal from the Commissioner of Patents to the 

Secretary of the Interior.-No appeal which seeks a 
reversal of a judicial or quasi-judicial act of the Com
missioner of Patents can be made to the Secretary of 
the Interior. 

Ex Parte Schaeffer (Com. Dec.) 76 O. G. 1118. 
Application for .Joint Invention.-An application for 

a joint invention must be made by all of the joint 
inventors and cannot be made by one, although he 
requests it to be made to all the joint inventors 
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in the pound of castings than of stampings. The steel 
bars for these latter will cost about 9d. per pound, and 
from the bars they have to be struck out into the 
requisite shapes by massive stamps. The " blank, " as 
it is called, for a hub, for instance, will weigh about six 
pounds ; it is passed through ingenious and expensive 
machinery, and subjected to skilled labor, and the fin
ished article will weigh about five ounces. When it is 
considered that a similar process is followed for many 
other parts of the bicycle, it will readily be seen that, 
although a fairly reliable bicycle can be bought for 
about £10 or £12, it is not surprising that for a machine 
of the highest class, with the watchlike accuracy and 
perfect flnish which is now attained, £18 or £20 should 
be asked. Some makers compromise by using malle
able castings for the less important parts ; but a few of 
the best makers do riot use a scrap of malleable metal 
in their machines. On the question of the price of 
cycles, it has been pertinently asked why it is, if Eng
lish prices have been inflated, that foreign makers, who 
have long been building some excellent machines, did 
not come over and undersell the home manufacturers. 
There was no tariff to stop them ; and patriotism has 
not prevented the Englishman, in the case of other 
articles, from buying foreign wares if he could �et 
them cheaper than and as good as his countryme�'s 
produce. Evidently the margin of profit was not suffi
cient to tempt the foreign maker. 

There is, however, some reason to anticipate that 
the prices of cycles will fall somewhat next year. In 
the first place, the charges have been undoubtedly 
excessive in the past season, owing to the enormous 
" boom " which flooded the factories with orders which 
they could not complete. Machines could not be 
turned out quickly enough, material was not to be 
had, and consequently eager purchasers had to take 
what they could get and pay a high price for it. Sec
ondly, as a natural result, newcomers flocked into the 
trade ; " small " men have done business which has 
caused them to prepare for bigger trade next year ; 
while the old-established firms, inundated with de
mands, have launched out into all sorts of extensions, 
and have made contracts to enable them to secure 
largely increased outputs for 1897. Thirdly, there is 
the foreign invasion, chiefly American. The Americans 
had their boom a year or two ago, and built huge fac
tories ; they have evidently had plenty of stock on 
hand, and they have seen their opportunity to estab
lish a trade by supplying those whom the English 
manufacturers could not satisfy. They have got a firm 
footing now, not only here but abroad, in parts where 
the Englishman might have contested the position 
with them if he had not been swamped by his pros
perity. They will certainly have to be reckoned with 
as factors in next year's trade ; and as they are prepar
ing for increased output also, unless the " boom " not 
only continues, which it will almost certainly do, but 
also increases very much, which is not so sure to hap
pen, there is a great possibility of our being over
stocked. . And in that case prices will fall, although 
the man who is waiting to buy a first-class machine for 
about £8 or £9 will have his savings by him for some 
years yet.-London Telegraph. 

.. . . . .. 
Country Hou.e. and Polluted Well •• 

The danger attending the taking of houses in the 
country for the summer season without making full 
inquiry into the water supply has frequently been 
alluded to in these eolumns. Nearly every farmhouse 
derives its water supply from a shallow well, and it is 
only too commonly known that in the great majority of 
cases the water obtained therefrom is more or less serious
ly polluted. Unfortunately, in consequence of the pres
ent state of the law, these wells can only be closed by a 
magistrate's order, and then only if there be proof that 
the water is actually injurious to health. For this rea
son the efforts of the most energetic medical officers of 
health and sanitary authorities to obtain purer water 
supplies are often frustrated. From time to time, how-

Prlce8 ot' Blcycle8 In Englaud. ever, cases occur in which the owners of such houses 
A question is continually being asked as to whether have to pay dearly for neglecting to provide proper 

the prices of cycles will not drop ; and the question is water supplies. Within the last few days such an in
generally followed by SOIlle remarks on the cheapness stance has been reported. A man hired a farmhouse in 
of iron and steel. A visit to a high-class cycle factory Essex for a season and sent down his family. The 
would go far to explain the reason for the apparently children were first attacked with diarrhcea ; then one 
high prices of first-class cycles. Consider first the became more seriously ill and was found to be suffering 
parts which join the tubes of the frame ; these can from typhoid fever, from which the child unfortunately 
be made either of malleable castings or of steel stamp- died. The water, upon examination, was found to be 
mgs. Now a malleable casting, if perfect, is probably polluted, and the parent of the deceased child com
as good as a steel stamping, but it is not to be depended menced an action in the Queen's Bench Division against 
on. It may have a flaw somewhere, generally caused the owner for damages. Lord Russell, in summing up, 
by an air bubble in the metal, which cannot be dis- said there were two questions for the j ury to consider : 
covered. It may happen that this particular flawed '(1) Was the water so polluted as to be unfit for human 
(',II.sting does not play a very important part in the use ? and (2) Was the illness of the children caused by 
economy of the machine ; if so, all may be well. But it the polluted water ? The evidence was of the usual 
may also happen to be one of the chief bearings of the contradictory character, but the jury decided in the 
machine, and disaster may arise through it. There- affirmative on both points and awarded the plaintiff 
fore steel stampings are used in the best machines, £75 damages. The conclusion of the case was in one 
because they can be trusted. There is every tempta- sense satisfactory, but no amount of damages can com
tion to use the casting, for it costs only 3d. or 4d. per pensate for such a loss. Still, the fact that farmers 
pound, and it requires very little work upon it before and others who let such houses are liable to be mulcted 
it is ready for use ; and moreover, as very little metal in damages for illness caused by drinking water from 
is .cut away from it, there is much more usable materiaJ their polluted wells cannot fail to produce a salutary 
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effect. Before renting rooms in such places the quality 
of the water supply should be carefully inquired into, 
and where there are grounds for the slightest suspicion 
the place should be avoided unless some certificatfl is 
produced from a medical officer of health or other com
petent person, who has not only examined the water, 
but also investigated the source from which it is deriv
ed, to the effect that it is safe for use for domestic pur
poses. If this precaution were taken, not only would 
the health of the visitors be safeguarded, but farmers 
and others letting such premises would seriously en
deavor to provide supplies of water above suspicion. 
This is no imaginary danger, and the father of a family 
who ignores it has himself chiefly to blame if disastrous 
results follow the neglect of such a simple precaution 
as we have indicated.-The Lancet. 

. . .  , .  
Natll ,'al Cold Sto ,·age. 

The Spectator tells how Mr. Henry Seebohm, a fam
ous English ornithologist, surprised from Nature her 
secret and discovered her great cold storage system. 

In the course of his researches he was led to visit tlie 
Petchora River, which flows from the Ural Mountains 
into the Arctic Ocean near Nova Zembla. Along the 
lower part of the river he found what seemed a most 
uninviting district-an uninhabited, treeless swamp, 
stretching on either side of the stream, and known as 
the tundra. Higher up the river was the great Siberian 
forest, but here in the tundra was nothing but hard, 
frozen snow. Yet this unattractive spot was found to 
be the summer home of half the bird population of the 
Old World. 

Mr. Seebohm reached it in the beginning of April. 
Forest and tundra were as bare of life as the Desert of 
Sahara, but a change was coming. Suddenly sumIller 
broke over the scene, and with it came the birds, The 
ice in the river split and disappeared, the banks 
steamed in the sun, and innumerable birds of all sizes 
and colors appeared within forty-eight hours after the 
first warmth. 

The once frozen tundra now showed itself to be a 
moor, with here and there a large bog and numerous 
lakes. It was covered with moss, lichens, heath-like 
plants, dwarf birch, and millions of acres of cloudber
ries, cranberries, and crowberries. This was the store
house of the feathered tribes. 

The perpetual sun of the Arctic summer causes the 
plants to bear in wonderful profusion, so that fruit is 
abundant. But fruit bearing does not come before 
blossoming, and blossom and fruit cannot be perfected 
in forty-eight hours. The little travelers were arriving 
by thousands. The fruit would not be ripe until the 
middle of or end of the Arctic summer, and if the birds 
had to wait till then they must needs starve. 

Not so, however, does Nature provide for her pen
sioners. Long before the snow melted provision had 
been made for their maintenance. Beneath the snow 
lay the whole . crop of last year's fruit, perfectly pre
served by Nature's system of cold storage. 

Each year, when the berries are ripe, and before the 
birds can gather them, the snow descends upon the 
tundra, effectually covering the crop and preserving it 
in perfect condition until the spring sun melts the 
snow and discloses the bushes loaded wIth ripened 
fruits, or, in some cases, the ground beneath the plants 
covered with the fallen treasure, waiting for the hun
gry strangers. 

.. I .  � . 
Street Railway Fare •• 

Extraordinarily low rates per mile are indicated by 
the distance for which a passenger may ride for a single 
five cent fare, by the use of transfers, on some of the 
street railways, as may be seen in the following table 
compiled by the Street Railway .Journal : 

Track Miles for Rate 
City. mileage. 5 cent.!. per mile. 

New york . . . . . . . . . . . . . . . . . . . . . . . .  458 12'5 0'0040 
Chicago . . . , . . . . . . . .  . . . . . . . . . .  760 15 0'0033 
Philadelphia . . . .  . •  . . . . . . . . . . . . . .  462 11'75 0'0043 
Brooklyn . • . • . . . .  . . . . . . . . . . . . . . . .  393 18 0'0028 
Boston. • . • . .  . . . • . .  . . . . . . .  . • • . . . . • 275 9'9 0'0051 
St. Louis. . . . . . . . . . . . . . . .  . . . . . . . 335 15 0'0033 
Jersey City-Newark. . . . . . . . . . . . . . .  175 8'25 0'0060 
Cincinnati. . . . . . . . • . • . • •  . .  . .  • •  • • • •  263 10 0'0050 
Milwaukee . . . . . . • .  ' "  . .  . . . . . . 159 9 0'0056 
Denver. . . . . . . . . . . . . . . . . . . . . . . . .  212 U'5 0'0043 

Brooklyn appears to take the palm by giving an elec
tric railway ride of 18 miles for 5 cents, but Chicago 
beats this in the case of a steam road which carries 
passengers a straight trip of 21 miles for a single nickel, 
and goes to the expense of printing, selling, collecting 
and auditing a ticket for each trip also. But, taking 
the average distance traveled, street railway rates are 
not so remarkably low compared with those of steam 
roads, for an immense number of their fares are received 
for short trips of 1, 2 or 3 miles, for which 5 cents is a 
profitable rate, and passengers are constantly leaving 
and arriving on every run through a populous city. 
On the long runs the business would be done at a 
heavy loss were it not for the large returns from the 
short trips. 

. . . ' . 
AN inscription has been put on the Matterhorn read

ing : " Notice.-This hill is dangerous for bicycles." 
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THE CALUIIET AND HECLA COPPER IrIIlfE. 
BY WILLIA1II P. KIBBIB. 

The Calumet and Hecla Mining Company, proprietors 
of the richest copper mines on the face of the earth, 
employ upward of five thousand men. The monthly 
pay roll reaches the enormous sum of $400,000. Its 
annual receipts average $14,000,000, from which divi
dends at tbe rate of $20 per share are annually de
clared, and have been paid witb but few interruptions 
during the past ten years. The total 
dividends paid by the company 
since its o r g a n i z a t i o n  in 1867 
amount to about $46,350,000. 

The total receipts of the company 
to date amount to more t h a n  
$365,000,000. 

The official statement of the com
pany for the year 1894 was as fol
lows : Amount invested in real es
tate, $6,354,690.40; amount of per
sonal estate, $6,054,216.16; unsecured 
Ql' floating debt, $812,123.99; amount 
due corporations, $5,464, 670.59; pro
duction of refined copper, 79,769,-
293 pounds. 

the main shaft at a speed of 600 feet per minute. At 
the summit the skip rises to the top of the rock house, 
where the ore is automatically dumped into the ore 
crushers, thence into the ore cars, whence it is carried 
to tbe mills for treatment. The vein is punctured by 
diamond drills, tbe average depth of each hole being 
five feet. Into these holes are inserted dynamite cart
ridges, at the end of which a cap is fitted. Attached 
to the cap is a length of fuse-ten feet. When this is 

pressed with the idea that he is inspecting a literal 
exposition of machinery. No other mining company 
can begin to cope with it in the amount of horse power 
employed. The great Superior engine of 4,500 horse 
power; the twin engines, Minong and Mesnard, of 3,000 
horse power each ; the four triple expansion engines of 
the Red Jacket shaft, having a combined capacity of 
8,000 horse power ; the South Hecla engines of 5,000 
horse power, and the grand array of other machinery, 

including electrical and bydraulic, 
makes the visitor wonder if so mucb 
grand mecbanism is necessary. Tbe 
surface workings cover an area of 
two and one-half miles, which is 
completely dotted with imposing 
structures, behind whose four walls 
grind day and night the ponderous 
machinery, and above which tower 
the buge smokestacks, built of solid 
masonry, some of them lifting their 
heads 255 feet into space. 

(To be continued.) 
---� ��.----

Orlll:l n or '''nUoolng. 

What is the origin of this usage? 
The belt of the Calumet copper

bearing conglomerate lies in Town
ship 56, north of Range 33, west of 
the meridian of Michigan. Over
lying the vein is a cupriferous 
amygdaloid rock, while its floor or 
footwall is composed of trap rock. 
" The first original opening to dis
cover this vein and determine its 
value" was made in the latter part 
of August and the first ten days in 
September, 1864, under the superin
tendenc.e of Mr. John Hulbert. The 
l' e p o r t  of the discovery of the 
Calumet conglomerate was made 
by Edwin J. Hulbert to a Mr. 
Weeks, secretary of the Hulbert 

IrIETlIOD 01' TIIrIBERING IN THE CALUIrIET AND HECLA �COPPER IrIINE, 4,860 FEET 
BELOW GROUND. 

Religion, which has so much power 
over peoples and which proves so 
obstinate in preserving ancient cus
toms, has certainly contributed to 
maintain it among the more barbaI" 
ous part of our populations ; we see 
a quasiofficial proof of it at Lorette. 
Those who cultivate a devotion for 
a saint believe that by engraving 
bis image on tbeir flesh they will 
give him a proof, a clear testimony, 
of their love. We know that the 
Phenicians marked the sign of their 
divinity on their foreheads (Ewald, 
J udaischen Alterthum, iii). In the 
Marshall Islands they have to ask 
the permission of the gods to tattoo 
themselves, and the priests alone in Mining Company, on the 10th day 

of September, 1864. The first barrel of conglomerate was 
shipped away on September 11 of the same year, when 
it was sent to Boston parties to test the truth about the 
vein carrying 4 per cent copper. The first active mining 
by the present company was begun in 1867, in which 
year the initial shipment of 768 tons of copper was made. 
From that year the product of the great lnine kept on in
creasing, till now the annual shipment has reached the 
enormous weight of 95,4.66,478 pounds of copper. 

To illustrate the position which this company holds 
on the copper market it may be mentioned that, of the 
64,870 short tons of copper mined on the lake during 1895, 
tbe Calumet and Hecla produced 38,720 short tons, or 
more than one-half, and taking the combined product 
of all the Lake Superior mines since 1856 up to the 
present year, we find that the Calumet and Hecla has 
produced two-thirds. 

The conglomerate formation in northern Michigan, 
extending from Portage Lake northwesterly to Kewee
naw P o i n t, a n d  
thence across Lake 
Superior to Ontona
gan, is a conglomera
tion 0 f pebbles i n  
solid form with an 
intermixture of pure 
native copper. The 
productive part of 
this master vein lies 
in the s o u  t h e a s t  
quader of Section 
14 and the northeast 
q uader of Sectior. 23, 
South 56, Range 33. 

The method em
ployerl in mining this 
vein is as follows : 

all in readiness the. bed is charged and flred, and the 
broken conglomerate is loaded into the tram carS, 
which convey it to the skip road. 

In the Calumet and Hecla mine, some seventy drills 
are operating, and they blast twice a day. 

During the forty years of mining on the conglomerate 
the bed, which averages 12 feet, has never lost its 
width, while its thickness ranges between 15 and 25 
feet. The width and thickness of the amygdaloid vein, 
bowever, are very uncertain. Sometimes they are found 
to measure 25 feet across, while at other times but a few 
inches. The conglomerate is a dull red in color, while 
the amygdaloid is a dirty gray, 

The characters of both lodes are such that the most 
economical way to mine them is by slopes. By slopes 
is meant inclining toward the vein and under it near 
the foot wall, and working obliquely around it. 

Calumet and Hecla Surface Workings. -Looking over 
the surface workings of this great mine, one is im-

New Zealand perform tbe office of tattooing (Scherzer). 
Lubbock adds to this that a woman wbo does not wear 
a tattoo mark cannot enjoy eternal felicity. The 
women of Britain tattooed themselves in obedience to 
religion (Pliny, 33). 

The second cause is the spirit of imitation. A Lom
bard soldier answered me laughingly one day when I ral
lied him on bis having spent a small sum tO llpoil his arm : 
" See, monsieur, we are like sbeep, and when one of us 
does anything we all imitate him at once, even if we 
risk doing ourselves harm." 

Love of distinction also has its influence. A thief nf 
tbe most incorrigible sort, who had six brothers tattoo
ed like himself, implored me, altbough be was half 
covered witb tbe oddest tattoo marks, to find him a 
professional tattooer to complete what might well be 
styled the embroidery of his skin. "Wben the tattoo
ing is very curious and spreads all over the body," he 
told me, "it is to us otber thieves like the black coat of 

society witb decora
tions - tbe more we 
are t a t  t o o  e d ,  tbe 
more we esteem one 
anotber ; the more a 
person is tattooed, 
tbe more influence 
be bas over his com
panions. On the con
trary, one who is not 
tattooed bas no in· 
fluence ; he is regard· 
ed simply as a good 
fellow, and is not es
teemed by the' com
pany." - Appletons' 
Popular S c i  e n e e  
Montbly. 

.. . � The sbafts proper, 
which reach to tbe 
bottom of the mine, 
are tim bered from 
base to summit, pine 
timber being used 
clear througb. Levels 
are uniformly ninety 
feet apart, which af
ford access to the 
different parts of the 
m i n e. T h r o u g h  
these levels the cop
per rock is brought 
to the main shaft by 
t r a m  c a r s, t h a t  
switch to and from 
the different open
ings. At the inter
section of each level 
the ore is dumped 
into the skip, which 
runs up and down 

4000 HORSE POWER TRIPLE EXPANSION HOISTING ENGINE, CALUIIET AND HECLA 
COPPER KINE. 

TUBERCULOSIS i s  
affected by tbe Ro
entgen rays, accord
ing to MM. Lortet 
and Genoud's report 
to the Academie des 
Sciences. They in
oculated eight guinea 
pigs with tuberculo
sis virus, then expos
ed three of them for 
an bour daily to the 
rays during eight 
weeks. Tbe five who 
were kept from the 
rays developed ab
scesses and t h e  i l' 
health was deranged. 
The three kept in 
good h e a I t h and 
g l' e w fat on the 
rays, 
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LIGHTNIN:G EXPRESS RAILWAY SERVICE. 

This proposed single rail line of Mr. F. B. Behr . for 
speeds of 150 miles per hour has been exhibited " in 
Illodel at Windmill Street, London, W. , but we are un
able to see more in it, says the Electrical Review, to 

tune of his own weight plus 1'4 times his weight. The 
present writer would weigh 360 pounds for the nonce. 
Our worthy editor in such a case would weigh about 
520 pounds. These are serious figures. They show 
what great overturning efforts are made upo:u. the 

237 
with the central rail running as it does through the 
center of the car. An accident might be productive of 
most serious mixing up of the iron structure, the car 
and the passengers. The fact is that Mr. Behr has paid 
so much attention to the mathematics of the mere 

structure, looked at 
as a girder, that he 
has overlooked that 

which we are i,ndebt
ed for the cut and 
particulars, than we 
did when the subject 
was put prominently 
fOI·wa.rd some t i m  e 
ago. We have no 
fault to find with the 
working out of the 
a r r a n g e m e n t s as 
shown by the model 
as far as they go, but, 
so far from being a 
single rail line, this 
is really a five rail 
track, and yet a sixth 
is needed to make it 
r e a l l  y safe. T h e 
Behr railroad con
s i s  t s of a s i n  g I e 
bearer placed on a 
series of /\ frames. 
On this rail the car

riage runs on a single 
line of wheels, bicy
cle fashion, and the 
carriage hangs from 
the axles of these car
rier wheels on each 
side. of the /\ frames. 
The electric motor is 
placed as low as pos
sible, and every effort 
made to k e e p the 
C . G. low. On each 
side of the /\ are 
placed two rails on 
w h i  c h  r u n  guide 
wheels. These wheels 
are, of course, hori
zontal, and serve to 

BED JACKET SHAFT TAIL HOUSE, CALUMET AND HECLA COPPER IIINE. 
412 FEET LONG BY 32 FEET WIDE. 

passengers are not 
part of the general 
structure and cannot 
be thus mathemati
cally disposed of. As 
a mere question of 
s t a b i l i t y  a n d  
strength, such a line 
c a n  b e  established 
just as easily as any 
other girder struc
ture. There is no 
limit to speeds for 
Behr's system if suit· 
ably constructed to 
carry goods properly 
packed, but passen
gers cannot be so 
packed for ordinary 
traffic. If high speed 
is d e m a n d e d  and 
passengers w 0 u I d 
pay for it, they could 
be c a r r i e  d lying 
down, and in this 
way alone the stress 
per unit of length 
would be moderate, 
but the same outlay 
w o u l d  b u i l d  a 
straighter line, and 
the virtue of the 
Behr system would 
be gone. For a light 
line, winding in and 
out of crooked places 
a n d  a t moderate 

take lateral stresses 
at curves. It is clear, however, that the C. G. of the 
vehicle is above these wheels, so that in rounding a 
curve the stress will be borne by the upper guide wheel 
on the concave or inner " s� ·and: by the lower wheel on 
the outside of the curve. Weight alone keeps the car
riage down on the top rail, and we cannot but fear there 
will be great risk of the carriage rising somewhat on 
rounding a curve, when the guide wheels will slip off 
the lateral rails. In fact, we quite doubt the suitability 
of the line for its special purpose of high speeds, and 
consider it far more fitted for moderate duties. From 
Mr. Behr's own showing, the centrifugal force of a par
ticle traveling round a 25 chain radius curve is, at 150 
miles per hour, 1 '4 times the weight of the particle. 
Now all this may be provided for in the vehicle, but 
not a word is said about passengers. Going round such 

structure. We think, too, that Mr. Behr is far too 
hopeful when he assumes that the centrifugal and wind 
stresses will be distributed over a length of 500 feet, or 
ten times the car length. 

If, therefore, this system is to be of any practical use 
for high speeds, the curves must be of great radius and 
the line generally as straight as possible. But when 
we have got to this we find that such conditions are 
eminently suitable for the ordinary railw1ty whose 
trains do not leave the track at high speed on straight 
portions, and whose simplicity and cheapness of con
struction far exceeds that of the Behr system. Again, 
as regards accident, we cannot, despite Mr. Behr's ar
gument, admit that the risks are anything so light as 
he infers. We do not care to contemplate the fearful 
result of a failure in the continuity of the structure 

s p e e d s, we t h i n k 
there is room for the 

system, electrically worked or otherwise, but more than 
this we do not care to say. 

However, Mr. Behr's method has been public pro
perty for several years, and we have pleasure in repro
ducing a view of the Listowel & Ballybunion Railway 
in Ireland, which has been constructed on the sy stem, 
but has so far been worked by steam locomotives at 
low speeds. With a view to the system being adopted 
for electrical working, a trial track of three miles is to 
be laid down at Brussels so as to be ready for the exhi
bition of next year. This line will take the form of an 
oval with circular ends of 550 yards radius, and the 
speed is said to be guaranteed to 95 miles per hour. Mr. 
T. Parker, of Wolverhampton, is, we believe, to have 
the design and management of the electrical details. 

As regards the general arrangement of the car, this 
a curve an aver
age passenger of 
150 pounds weight 
would be forced 
to the outside of 
the curve with a 
p r  e s  s u r e  of 210 
pounds. It would 
be all right for the 
passengers on the 
outer side, but the 
inside, or, as we 
will term them, 
the concave pas
s e n g e r s, would 
simply be flung 
across the car up
on their vis-a-vis, 
and this, however 
p i e  a"s i n  g under 
c e r t a i n circum
s t a n c e s w i t h  
c u r  v e s of fairly 
flat radius, would 
be extremely dan
gerous with the 
s h a r  p e r  curves. 
Now Mr. Behr ab
solutely i g  n 0 r e s  
t h e  passengers. 
.. "!uperelevation of 
the track, or the 
B e h r equivalent 
of superelevation, 
will not help the 
passengers much. 
F u l l supereleva
tion would simply 
make a passenger 
sit tight to the VIEW OF LISTOWEL AND BALLYBUNIOll' uu,WAY IBELAlI'D-LARTIGUE SYSTE" 

has now been ar
ranged so that the 
seats are a b o v e  
the apex of the 
rail structure, and 
the general center 
of gravity of the 
whole is brought 
low by placing the 
motors in the low
est part of the car
riage sides, con
necting them up 
so as to partake of 
the motion of the 
s p r i n g s while 
m a i n  t a i n i n g  a 
fixed distance be
tween the center 
of t h e  armature 
and that of the 
axles. From the 
p a m p h l e t  sup
plied to us, it ap
pears that cars of 
50 feet are intend
ed, c a r  r i e d on 
bogie trucks and 
with motors equal 
to 600 horse power 
each car. At 2 feet 
3� inches below 
the surface of the 
apex rail of the 
t r e s t l  0 structure 
there is cross brac
ing, and on each 
side of the trestle 
guide rails, four in 
all Where a road 
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J c itutific �mtticau. 
o r  river is to  be crossed the structure is  suitably trussed courtesy of  the New York Journal, shows the envelope 
to act as a bridge, and piers are provided where neees- containing the war message. 

el'll, and the literati are not seeking employment in 
telegraph offices. So the government recruits its em
ployes with much difficulty. There are almost no 
Chinese who have business relations all over the coun
try, as is the ease with many thousands of our business 
men. The public is not invited to buy stock in the 
Chinese telegraph lines, and if it were, nobody at pre
sent would buy with a view to dividends. The receipts 
do not equal the expenses, and the government makes 
up the deficit. 

sary. For changing over from one line to another, a The story of the relay, as told by the gentlemen who 
piece of the structure is made to swing upon a turn- followed it by train. is full of thrilling ,interest ; and while 
table. the palm for speed was naturally carried off by the rid· 

The latest snggested vehicle is one of which the body ers on the turnpike roads of California and somfl of 
is articulated to enable it to travel easily on curved por- the Middle and Eastern States, where speeds of over 20 
tions of the line. It would run on 12 bearing wheels miles an hour were sustained for stretches of from 10 to 
and seat 135 passengers. with space for their luggage, 20 miles, the credit for courage and persistency must 
and would weigh in full working order 60 tons, includ- be accorded to the men who rode up and down the 
ing 10 tons of passengers, each articulated length steep and rough grades of the Rockies and across the 
weighing 20 tons and being 25 feet long. The speed alkaline deserts of the far West. 

There is another great disadvantage of the Chinese 
telegraph system. All over the world the movement 
of railroad trains is regulated by telegraph. The 
orders received by the station agent are filed in plain 
view of the employes, and if need be the switchman 
may take temporary charge and carry out the instruc
tions from the central office. Railroads have been 
introduced into China to a very small extent, and there 
is talk of greatly extending the service. But how about 
running the trains ? 

is moderated to 110 miles per hour and the curve radius Naturally the trip was full of mishaps, though none 
is made 35 chains. Evidently the odd figures of 150 of the riders was crippled or received more hurt than 
miles and 25 chains radius are being found wanting. abrasions and bruises-a surprising result, when we 
In Mr. Behr's model the various details are nicely bear in mind that one-third of the distance was ridden 
worked out, and there is no mechanical objection to in the night. A notable ease was that of Courier 
the running of such a railway, but the very figures ad- Erswell and hi!' .. trailer " Deitrick, of Cheyenne, Wyo
vanced by him and his care in putting the C. G. as low mingo They were riding by night and in a blinding 
as possible, and generally his provision against centri- rainstorm by a road which crossed a swollen torrent, 
fugally produced stresses confirm us in our opinion that whose bridge, a corduroy affair, had been washed out 
further consideration of the same will convince Mr. two or three hours before they reached the crossing. 
Behr that he cannot separate the passengers from the The riders, speeding on through the darkness, plunged 
vehicle, and that however much he may provide against into the river, first courier, then trailer. Climbing out, 
the stresses set up in the structure or the cars by the they used a fence rail with a spike driven through it 
use of high speed round curves, he will still be face to to fish out their wheels, and then rode 36 miles to the 

A writer in " Le Mouvement Colonial,"  of Paris, says 
that if railroads are introduced to any extent in China, 
the personnel must be exclusively European and Ameri
can, or recruited from the literary class. He says the 
Chinese government will not take foreigners into its 
service, and that the educated men of China. who 
alone among the people have sufficient knowledge of 
the written language to be intrusted with the actual 
running of trains, would refuse most emphatically to 
be either train hands or station agents. 

face with the difficulty of the passengers. nearest telegraph station. Quite of another kind was .. . .  , • the experience of a courier in his 43 mile ride across 
THE BICYCLE RELAY RACE ACROSS THE the burning alkali desert, who staggered into the little 

CONTINENT. hamlet at the end of his run and requested that a 
At noon on t.he twenty-fifth of August, a war mes- buggy be sent for his exhausted companion, who had 

sage and a post office dispatch were intrusted by the dropped from sheer fatigue some 10 miles further back 
government authorities to a bicycle relay for trans- on the trail. 

This is one of the many stumbling blocks in the way 
of China's progress, but it is quite effective in its way. 

• 1 • • • 
mission across the great American continent. Thirteen Eastern riders, who are accustomed to glide over the 
days later the last of the 220 couriers reached New York, ! level surface of macadamized roads can appreciate the 
the eastern terminus of the trip and unslung the scarred task of the mountain and desert relay- when it is stated 
and weather beaten wallet from his shoulders, the dis- that the message was carried across two ranges of 
tance of 3, 400 miles having been covered at the average mountains, 7,000 and 8,000 feet high, and over so-called 
speed of about 11 miles an hour. roads that for hundreds of miles had no more title to 

l uventlon. In t.h e Shoe and Leat.her Trade. 

Isaac H. Bailey, for twenty years editor of the Shoe 
and Leather Reporter, notes that " the improvements 
which have been brought about in the manufac
ture of leather and shoes are far more wonderful than 
is generally realized, " and says : .. But, after all, the 
inventors hold the lead in the creation of amazing 
auxiliaries to industry. They have contrived machin-

The relay race, by far the greatest thing of its kind the name than has a sheep trail through an Eastern 
ever undertaken, was organized by the San Fran- farm. In many respects this is the greatest feat that 
cisco Examiner and the New York ery in illimitable quantities, which 
J ourna!. It was also aided by the 
co-operation of the war and post 
office departments, and by the great 
railroad systems which extend along 
the route followed by the relay. 
These were the Southern Pacific 
Railroad, from San Francisco to 
Ogden ; the Union Pacific, from 
Ogden to Council Bluffs ; the 
Chicago and Northwestern, from 
Council Bluffs to Chicago; the Lake 
Shore and Michigan Southern, from 
Chicago to Buffalo ; and the New 
York Central, from Buffalo to New 
York. 

----�, ----------�------� 

The management of these roads 
instructed their station agents 
and operators to report the passage 
of the relay both to this city 
and to San Francisco. The work 
of organizing the relay, which occu-

THE ENVELOPE CONTAINING THE BICYCLE BELA.Y WAR ItESSA.GE, 

performs labor with such absolute 
precision that they have revolu
tionized the whole domain of mech
anism. They have amplified the 
facilities for shoe production to 
such a degree that they have 
lowered the cost and bettered the 
quality of shoes astonishingly. . . 
The skill which has been displayed 
in the manufacture of kid is sur
prIsmg. A few years ago most of 
this material was imported, be
cause of the superiority of the 
foreign over the domestic fabric. 
This current of traffie has been com
�letely reversed. We are now ex
porting large and increasing quan
tities of kid of as good quality as 
was ever made. The demand for it 
abroad is increasing rapidly, and 

pied three months, was carried out by Mr. A. R. 
Grant and Mr. Heury Doyle, who twice made the 
trip across the continent for this purpose. The 
route, 3,400 miles long, was divided into 220 relays 
of an average length of about 15� miles. Two riders 
were assigned to each section : a courier, who carried 
the package, and a . .  trailer, " who followed close 
behind him, to render assistance, and carry the dis
patch forward in case he should be disabled. Four 
hundred wheels were furnished by the Stearns 
Company, and were distributed at different points 
along the route. The postmaster of each town and 
the governor of each State through which it passed 
were notified of the probable time of arrival of the 
relays : so that they might be on hand to affix their 
signatures and official stamps to the two messages. As 
far as possible, the posts were located in towns and 
hamlets ; but in the nature of the ease it often hap
pened, as in the passes of the Rocky Mountains and 
on the broad deserts of the West, that the posts had to 
be established far from any habitation. In this ease 
the relay men were furnished with blankets and pro
visions and dispatched to their solitary posts to await 
the flying dispatch. 

The stout leather wallet, which was slung by a strap 
across the shoulders of the riders, contained a sealskin 
case, within which was a sealed envelope containing a 
gold plate, engraved with a war message from the com
mandant at the Presidio, a military post at San Fran
cisco, California, to the commandant at Governor's 
Island, New York. On one side of the ease was a strip 
of ruled parchment, for the signatures of the governors 
of the various States through which the relay passed. 
The post office department also instructed the postmas
ter at San Francisco to forward a special message by 
the bicycle relay to the postmaster at New YOl'k, and 
gave instructions to the local postmasters at the various 
towns to place their signatures and stamps upon the 
letter. 

Our illustration, for which we are indebted to the 

the consumption in our own land 
has ever been accomplished by that mechanical marvel and in others has attained prodigious · proportions. 
of the day, the bicycle. These results have been wrought by the genius 

• . . '  • and perseverance of . men who devoted themselves 
How the Chlne.e Lancuace I. Telegraphed, to study and experiments with an assiduity so un-

According to the " Statesman's Year Book," says tl\e failing that there were no difficulties which they 
San Francisco Chronicle, all the principal cities of could not and did not surmount. Their persistency 
China are now connected with one another and with has been crowned with substantial rewards in the 
Peking, the capital, by telegraph. Recent visitors to enlargement of the outlets of consumption and in 
China say, however, that telegraphing there is a labori- the establishment of a business which is susceptible 
ous and expensive process, and that the lines are a of wide expansion. There has been also a considerable 
charge upon the state treasury instead of a source of augmentation of the exports of pretty much all the 
revenue. other kinds of leather, arid the sales of them multiply 

The dispatches are, of course, sent in Chinese, for fast ; they are doubling every ten years. The exports 
not one in many thousands of the natives knows any of shoes have been insignificant hitherto, but they are 
language except his own. But the Chinese have no growing apace, and are likely to become comparatively 
alphabet. Their literary characters, partly ideograph- extensive in the course of time. Our manufacturers 

ic, partly phonetic, number many thousands. It is are making conquests in Europe, and American shoes 
simply impossible to invent telegraphic signals that are favorites in the best appointed retail stores in many 
would cover the written language. Here was an obsta- of the leading cities of the old world. The efforts to 
cle in the way of using the telegraph at all. secure this trade were only begun a short time ago, and 

The difficulty was obviated by inventing a tele- they have already been rewarded so satisfactorily that 
graphic signal for each of the cardinal numbers, and so it is probable, if not certain, they will be continued, 

numbers or figures might be telegraphed to any extent. and that solid advantages will accrue from them. " 
Then a code dictionary was prepared, in which each • • •  , • 
number from one up to several thousand stood for a The CyeJoue In Pari •• 

particular Chinese letter or ideograph. It is, in fact, a A cyclone of extraordmary violence burst over Paris, 
cipher system. The sender of the message need not France, about ten minutes before three on the after
bother himself about its meaning. He may telegraph noon of September 10. Although the duration of the 
all day without the slightest idea of the information he cyclone was not greater than one minute, still during 
is sending, for he transmits only numerals. that time two people were killed and about fifty were 

It is very different with his friend, the receiver. He injured. Much damage was done to property in the 
has the code dictionary at his elbow, and after each city. Many of the trees which add so much to the 
message is received he must translate it, writing each beauty of Paris were snapped off as if they had been 
literary character in place of the numeral that stands cut by a scythe. The smaller trees seemed to have 
for it. Only about an eighth of the words in the writ- survived the shock better, but ev-en they were greatly 
ten language appear in the code, but there are enough injured. Cabs were upset, street lamps were broken, 
of them for all practical purposes. barges were sunk. The roof of the Opera Comique 

But the Chinese system has its great disadvantages. was much damaged, and the Palais de Justice was 
Men of ordinary education have not sufficient acquaint- almost wrecked. Rain fell in torrents and traffic was 
anee with .the WlitteIl lanp�e to be competent receiv- stopped for two hours. 
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THE MAGIC BOTTLE. 

The apparatus represented in the accompanying 
figure presents an arrangement similar to that of the in
exhaustible bottle of Robert Houdin, but it is more in
genious. The problem proposed, as enunciated by 
Heron, the Greek engineer, who describes the appara
tus, is as follows : Being given a vessel, to pour into it, 
through the orifice, wines of several kinds, and to cause 
any kind that may be designated to flow out through 
the same .orifice, so that, if different persons have 
poured in different wines, each person may take out in 
his turn all the wine that belongs to him. 

� tieutifit �lUttitau. 
more, so as to cause the flow of the wine contained in 
the compartment, A. 

It must be remarked that the smallest of the balls 
should be so heavy that when placed in the cup it 
shall outweigh the weight, '11, and consequently bring 
about the revolution of the tube, fJ r. The other balls 

239 
wheel, and to the redoubled pressure on the pedals 
there will be apparently but little response. 

For the benefit of those of our readers who may not 
have a clear conception of the part played by " gear " 
in the mechanics of the bicycle we have prepared the 
accompanying diagram. The comparison is based up
on the proportions of the now extinct " ordinary, " or 
high wheel, bicycle ; and it shows how the introduc
tion of the rear-driven " safety, "  with its multiplying 
gear, has increased the capacity of the bicycle in re
spect of the amount of ground which can be covered by 
one revolution of the pedals. In the old " ordinary " 
bicycle, in which the cranks were attached directly to 
the driving wheel, the diameter of driving wheel 
which a rider could use was determined by the length 
of his leg. For this reason a 50 to 52 inch wheel was 
the common size, and a 60 inch wheel was an object of 

Let A B be a hermetically closed vessel whose neck 
is provideJ with a diaphragm, E Z, and which is di
vided into as many compartments as the kinds of wine 
that it is proposed to pour into it. Let us suppose, for 
example, H e  and K A are diaphragms forming the 
three compartments, M, N, and A, into which wine is 
to be poured. In the diaphragm, E Z, there are formed 
small apertures that correspond respectively to each of 
the compartments. Let 0, II and P be such apertures, 
into which are soldered small tubes, II �, ° T and P T, 
which project into the neck of the vessel. Around each 
of these tubes there are formed in the diaphragm small 
apertures like those of a sieve, through which the 
liquids may flow into the different compartments. 
When, therefore, it is desired to introduce one of the 
wines into the vessel, the vents, �, T and T are stopped 
with the fingers, and the wine is poured into the neck, 
tP, where it will remain without flowing into any of the 
compartments, because the air contained in the latter 
has no means of egress. But, if one of the said vents 
be opened, the air in the compartment corresponding I 

A positive wonder on the road or on the track. Thi s was 
the size ridden by Dr. Cortis (the Zimmerman of those 
days) when in 1880-81 he astonished the world by rid
ing 20 miles in one hour on the track. In those days it 
was largely the high velocity of the pedals that limited 
the speed, and every rider chose the largest wheel that 
he could comfortably bestride, without impairing his 
effective work on the cranks. 

r 

THE MAGIC BOTTLE. 

thereto will flow out ' and the wine will flow into such will then be sufficient to cause the revolution of the 
compartment through the apertures of the sieve. Then, said tube. -Les Origines de la Science. 
closing this vent in order to open another, another • I • I • 
quantity of wine will be introduced, and so on, what- BICYCLE " GEAR "-WHAT IT MEANS. 

ever be the number of wines and that of the correspond- In a discussion of the relative merits of their ma
ing compartments of the vessel, A B. chines by two riders of the wheel, it is safe to say that 

Let us now see how each person in turn can draw his after the invariable question, " What make do you 
own wine out through the same neck. At the bottom ride? ," the next will be, " \Vhat is the gear ?" There is 
of the vessel, A B, there are arranged tubes, which start probably no feature of the wheel which is more dis
from each of the compartments, to wit : The tube, X 1/J, cussed than this, or in which a wider difference of di
from the compartment, M, the tube, Q) 6, from N, and mensions exists ; yet, strange to say, there is no feature 
the tube, A fl, from A. The extremities, 1/J, 6 and fl, of which is less understood. 
these tubes should communicate with another tube, a, There are thousands of riders who have no clear per
in which is accurately adjusted another, (3 r, closed at ception of the change of mechanical conditions which 
r at its lower extremity and having apertures to the takes place when, by substitution of a smaller sprocket 
right of the orifices, 1/J, 6 and fl, so that such apertures on the rear wheel, he " raises the gear " of his machine. 
may, in measure as the tube revolves, receive respect- True, when he mounts and begins to apply pressure 
ively the wine C( iltained in each of the compartments to the pedals, he is sensible of a change which in its 
and allow it to flow to the exterior through the orifice, effects is truly remarkable. If his first ride with the 
(3, of the said tube, (3 T. To this tube is fixed an high gear be taken on a smooth and level road, for the 
iron rod, fj e, whose extremity, e, carries a lead weight, first few revolutions of the cranks he will be disap
'1'/. To the extremity, fj, is fixed an iron pin supporting pointed, if not disgusted, at the sluggishness of the ma
a small conical cup whose concavity points upward. chine, and he will have to apply a much greater pres
Let us therefore suppose 
this truncated cone estab
lished, its wide base at �, 
and i t s  n a l' l' 0 w o n e 
(through which the pin 
passes) at 6.* Again, one 
must have small leaden 
balls of different weights, 
and in number equal to 
that of the compartments, 
M, N and A. If the small
est be placed in the cup, 
� 6, it will descend on ac
count of its weight until 
it applies itself against the 
internal surface of the cup, 
and it will be necessary to 
so arrange things that it 
may thus cause the tube, 
(3 r, to turn so as to bring 
beneath 1/J that one of the 
apertures that corresponds 
to it and that will thus 
receive the wine of the 
compartment, M. T h i s 
wine will then flow as long 
as the ball remains in the 
cup. If, now, the ball be 
removed, the weight, '1'/, 
in returning to its first 
position, will close the ori
fice, 1/J, and stop the flow. 
If another ball be placed 
in the cup, a further in
clination of the rod, e fj, 
will be produced, and the 
tube, (3 r, will revolve fur-
ther, so as to bring its cor-
responding aperture beneath d. Then the wine con
tained in the compartment, N, will flow. If the ball be 
removed, the weight, '11, will redescend to its primitive 
place, the aperture, 6, will be closed and the wine 
will cease to flow. Finally, upon placing the last ball 
(which is the heaviest), the tube, (3 r, will turn still 

* The text does not agree with the figure given hy the MSS. Moreover, 
there Is an arrangement h�t It 18 dI1Ilcnlt to nnderstend from 
Heron'. deecrl.ptlon. , .. �� 

BICYCLE GEARS AND THEIR EQUIVALENTS. 

sure to the pedals than was necessary on t.he old gear. 
When the bicycle is fully in motion, however, he will be 
agreeably surprised to find that, with the same speed 
of rotation of his pedals as with the low gear, and ap
parently with the same pressure, he covers what to his 
pleased and excited imagination appears to be fifty per 
cent more distance. His satisfaction will last until 
the first hill or a head wind is encountered, when aU the 
life and mettle will suddenly (wl out of his •• high gear " 

The introduction of the rear-driven safety bicycle, 
with its multiplying gear, has changed all that, and, as 
our illustration shows, the short rider can now bestride 
a bicycle the effective diameter of whose driving 
wheel may be greater than that of our swiftest express 
locomotives. In passing it may be mentioned that if 
the rider of a 72 gear safety were seated upon an ordin-
ary of equivalent diameter his eyes would look out upon 
the world from a point some 9 feet above the ground, 
and the riders of the 153 gear sextuplet would look 
down upon the earth from an elevation of fully 16 feet. 

The distance traveled for one revolution of the 
cranks of the largest ordinary bicycle is 15 feet 8 
inches ; for the 9� gear racer it is 24 feet ; and for the 
1 53 gear sextuplet it is 40 feet ; and s'uch has been the 
improvement effected by the rigidity of the safety frame, 
the better position of the rider for his work, the excel
lence of the bearings, and, above all, by the recuperative 
action of the pneumatic tire, that the cranks of the 92 
gear, modern, racing bicycle can be propelled with 
greater ease than those of the old 60 inch ordinary ma
chine ; as the respective speeds attained by two types 
would seem to prove. But while this is true on the 
race track, where the riders are men of muscle and en
durance, on the country road the advantages of ex
cessively high gear are not so manifest. For although 
the rider of an 80 gear machine covers about a yard 
more ground than the rider of a 70 gear machine, at 
each revolution of his cranks, he has to exert theoreti
cally one-seventh more pressure upon the pedals, pro
vided the other conditions, such as length of cranks 

and weight of rider and 
machine, be equal. Upon 
the level and on good roads 
this extra pressure is not 
discernible, when once t.he 
machine is fairly under 
way ; but upon a rough 
road, or in climbing a hill, 
or against the wind, the 
extra effort is very evi
dent, and in the case of 
weak or tired riders, pain· 
fully so. 

Broadly speaking, the 
question of " gear " is one 
of the lever, in which the 
radius of the driving wheel 
is the long arm, the crank 
the short arm, the resist

· ance being applied at the 
long arm and the power 
at the short arm. When 
the machine is running at 
any given speed, the pres
sure on the pedal multi
plied by the crank length 
will j ust equal the total 
resistance of the machine 
(due to internal friction, 
wind, the irregularity of 
the ground, and the incli
nation of the g r a d e, if  
climbing a hill), multiplied 
by the theoretical radius of 
the driving wheel. Evi
dently, if the d r i v i n g  
wheel, or gear, be increas-
ed, the length of the crank 

should be increased in like proportion if the pressure 
on the pedals is to remain the same ; and in general it 
will be found advisable to do this. On the other 
hand, increased length of cranks means greater 
travel of the rider's leg, or increased " kljl£e action," 
and an increased fatigue on this account ·�ne. 

As a rule, it may be said that the quel!�9f gear 
must be determined by the general make-up of the 
rider himself. The man of quick, nervous action Will 
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do better work with moderate gear and rapid stroke ; 
while high gear and slower stroke will suit the more 
powerful but less active rider. 

'$200;000 each" while, three of them caused losses of more bers of commerce and boards of trade, and 3, 144 
than $400,000 each. churches. In fourteen years 59,570 barns and stables 

The Western States provided a larger percentage of were burned and 170,949 
'
dwellings. 

,. . .  I .  
The Fire Loss I n  1 895. 

To most persons the subject of fire losses is interest
ing, even if it does not appeal to them personally. 
For twenty-one years the Chronicle, the principal or
gan of the insurance interest in this city, has pub
lished tables setting forth the annual fire loss in the 
United States, and this year these tables, comparing 
similar losses in earlier years with those of last year in 
all parts of the country, are more interesting and illu
minative than ever before. 

the fires than ever before, with 4O·7.per ·cent to their Fifty-seven grand stands have gone up in smoke ; 73 
account ; the Middle States had 26'5 per cent. The artificial ice factories, 2,150 ice houses, and 51 refrigera" 
fires in these two sections were more numerous than in tor factories have succumbed in twenty-one years, 9ud 
1894, but in the Eastern, the Southern, and the Pacific so have 941 theaters and opera houses. In four years 
States the percentage decreased. 16 tin plate factories have been burned. On the other 

A table of especial interest is that showing the fires hand, the business failures and the fires do not main
caused by electric wires or lights. Naturally, the ques- tain an even ratio, in spite of the humorists of the 
tion of electricity as a cause of fire did not come up weekly papers ; in 1895 there were 13,013 failures and 
very long ago ; in fact, it is only for the ten years 1886- 38, 003 fires, while in 1894 the figures were 12, 724 and 
1895 that figures on the matter are to be had. In 1895 35, 549 ; and in 1893, 15, 508 and 35, 188 respectively. 
there were 249 fires caused by electricity, as against 217 Not only did October, 1895, lead the months in the 
in 1894 ; but the fires caused by exposure to those number of its fires, but it has led them in the matter 
started by electricity numbered only 89, instead of 169 for twenty years. During that time 33, 995 fires started 
in the former year. So the total number of fires caused in October ; December comes next with 33,806 fires. 

In considering the loss by fire, insurance men look at 
the subject from two points. The property loss is one 
thing to them, the insurance loss is another. The first 
is the total loss ; the second, the loss that falls upon 
the insurance companies. In brief, there were 38,003 
fires in 1895, which destroyed 53, 961 pieces of property; 
the total loss amounted to $142, 110, 233, and the insur
ance loss to $84, 698,030. These amounts are enormous 
in themselves, but it is to be recorded that the average 
property 101>'! and the average insurance loss were 
smaller than ever before, being $3, 793 for the former 
and $2, 228 for the latter, as against $3,938 and $2,530 
respectively in 1894. That is, in 1895 the insurance cov
ered 64 per cent of the loss, while in 1894 it covered less 
than 60 per cent. 

by electricity was 338 in 1895 and 386 in 1894, a very During the past twenty years New York suffered a 
marked falling off. It is evident that greater care in 

I 
property loss of $320, 003, 720 ; Pennsylvania, one of 

insulating wires and in other matters connected with , $173,086, 623 ; Illinois one of $125, 735,034 ; and Massa
electrical plants is taken. \ chqsetts, one of $125, 246,015. Ohio will be glad to be 

A table of the losses by their caust>..s occupies a con- fifth in losses, with $121, 180, 936 damage. 
siderable part of the Chronicle's book and affords much The average loss at a fire was less in 1895 than ever 
of interest and instruction. Accidents caused 298 fires, before, but this was due to the absence of any very great 
29 of them in the District of Columbia and 27 in New fire ; the actual number of fires was greater by 1, 695 than 
York State. Hot ashes and coals started. 318 fires, and that of 1894. The total loss during the twenty-one 
bonfires only 49, while burglars caused 65. Candles set years considered. in the tables amounts to $2, 219, 500, 491. 
248 fires, and carelessness only 203, while children playing This is absolutely and entirely lost, an average of more 
with fire were responsible for 71. Fires to the number of than $100,000,000 a year. Such a loss demands serious 
536 were due to cigars, cigarettes, and tobacco pipes, practical consideration, but, says the Chronicle, . .  there 
while 3,607 were caused by defective fiues. Of these, 358 does not seem to be very much hope of any material re
were in Illinois and 331 in this State. Drunken men duction, but rather of a gradual increase in the fire 
set 16 fires in 13 States. Explosions caused. 3,051 fires ; waste. The people would rather lose their property 
of these 6 were dust explosions, occurring in Illinois, than to take effectual steps to preserve it. " 

In 1895 there were 22, 711 fires in dwelling houses ; 
next in number were the fires in stores and offices; 
which amounted to 12, 543 ; livery stables, barns, and 
tobacco barns (a rather strange combination) came 
third, with 8, 142 fires. Three hundred and two col
leges, schoolhouses, and convents were burned, 503 
theaters and public and private halls, and 340 churches. 
Manufacturing establishments to the number of 5,231, 
and hotels, clubs, and restaurants to that of 1, 332, were 
injured more or less seriously by fire. Of the 53,961 
pieces of property injured, 15,953 caught fire from ex
posure to fires originating elsewhere, and the loss caused 
by these 16,000 fires amounted to nearly $38,000,000-
equal to more than 26 per cent of the total loss. 

Iowa, and Wisconsin. Fireworks and firecrackers • ' . ,  • 
caused 319 fires; incendiarism, 3,521 ; lightning, 839 ; and Danger oC Rinderpest in America. 

Naturally, the summer months show the lightest 
losses. May was the month of lightest property loss 
and .June that of lightest insurance loss. The greatest 
insurance loss and the greatest number of fires oc
·eurred in October, seemingly because the furnace fires 
began to be lighted in that month. The greatest pro
perty loss, however, occurred in March ; in that month 
occurred seven fires involving losses of more than 

matches, 1, 771. Mischievous children started 21 fires There is considerable alarm felt in Canada over the 
and natural gas 81, two of which were in New York much dreaded rinderpest, which it is thought may be 
State. The much maligned plumber caused only 61 introduced into that country through the medium of 
fires with his furnace, while locomotive sparks set 427. hides imported from South Africa. Protests have been 
Spontaneous combustion is held responsible for 521 made by the leading experts in Canada, but their Warn
fires, stoves

' 
for 1, 546, and tramps for 268. Of unknown ing has had no ,effect on the authorities as yet. Of 

and unassignable origin were 5, 981 fires, while 8,361 course a similar danger exists of the plague being 
were not reported as insurance losses. A study of the brought into the United States. Pleuro-pneumonia 
cause tables enables the Chronicle to say that the in- among Canadian cattle has been traced. to infected 
herent and common causes show each an increased hides imported from England. The danger from this 
percentage, while the indirect (of criminal and mis- disease is of course as nothing compared with the rav
chievous origin) and the unknown and unreported ages wrought by the rinderpest, which is at present de
show each a decreased percentage. cimating so many of the herds in South Africa. When 

In the twenty-one years covered by the tables 25 the disease last visited England, over 73,000 head of cat
gymnasiums have been burned, 138 armor�es, 13 cham- tIe were attacked by it and 41,000 died. 

RECENTLY PATENTED INVENTIONS. 

Mechanical. 

SAw.-John Morrish, May ville, North 
Dakota. For b.1Ck saws, band sa� s, Ice saws, etc., tins 
Inventor has devised a blade designed to smoothly enter 
the material without jerking or jumping, doing the most 
cutting on the forward stroke, and readily removing the 
dust in coarse pieces. The blade has group" of teeth .ep
arated by throats, each gronp having several cutting 
teeth and a rake tooth, the cutting teeth baving no pitch 
at the onter end of the blade and gradually increasing in 
pitch toward Its butt end, the throats also gradually In
creasing In depth from the point to the butt end. 

LUBRICATOR. -WilIial1l A. Seibel, In
do.pendence, Iowa. This in an improvement on a form
.eriy patented invention of the same inventor, and pro · 
vides for conveniently Inbricating part<! of elevated mao 
chines without waste of oil and while elevating and mov
In� the can. According to this improvement, the bail of 
the oil can Is engaged. by a cord passing over a pulley at 
an elevated point above where the oil is to be applied, 
there being also a projection on the part to be lubricated 
adapted for engagement with a hook on the 011 can 
spout, so tbat, as tbe can Is raised,'it will be tilted to per
mit the oil to 1I0w through the nozzle to the part to be 
iubrlcated. The invention is especially applicable for 
oiling the running part<! of a windmill. 

ELEVATING AND DUMPING DEVICE. 
Louis E. Hoy, Fremont, Neb., and Harman Hoy, Balti 
more, Md. Tbis Is an iniprovement on formerly pa
tented devices of the l\ame Inventors for elevating and 
dnmping the boxeB of wagons, cars, and other vehicles, 
and provides simple means for bolding t.he running �ar 
of the vebicle In place while the box is automatically 
locked by the elevating device, and raised, dumped, and 
lowered to its original position. A framework has a 
track by which the vehicle is guided to proper position. 
while movable in the framework it; an open bottom cage 
provided with sprlng-actnated meaus to engage and lock 
the bed of the vehicle, and pivoted to the upper part of 
the frame is a chute adapted to receive the contents of 
the cage when it is dumped. 

Mlnillg, Etc . 

CONCENTRATOR. -Reu ben D. Wood 
ward and Willard C. Brown, Leadville, Col. For sepa· 
rating the precious metals from Il8nd, gravel, etc., these 
Inventors bave devised a simple and Inexpensive ma
chine, to be operated with a minimum of power and re
quiring but little water. In a suitable frame an inclined 
sbakmg trough Is held, to tbe upper end of wbich water 
is �admitted, the [material being !lhoveled In. The 
trough has screens by whicb the coarser matters are sep
arated and thrown out, while tbrough a screened bopper 
beneath the liner particles are passed to a semi-cylindri
c&! rocking amalgamator, in the bottom of which Is a 
quantity of mercury, and In whicb revolve knives to 'stir 
up the material. 

A:rl c u l t u ral. 

SEED PLANTER AND CULTIVATOR.
Vinson V. Hill and March Holman, Norwood, Ga. This 
invention provides a machine to be operated by a spring 
motor, dispenslng with the Use of horses. Wben used as 
a cuitivator the seed box and covering roller are de· 
tacbed and a gang of cultivator teeth and a seat, if de
sired, are attached to the machine. A little distance 
back of a front caster wheel is a main running wheel, to 
the axle of wbich power is applied hy a set of gears 
from a sprln!! motor, wound up by a key. Within the 
seed box is a stirrer revolved from one of the gear wheels, 
and the driving mecbanlsm Is readily thrown out o f  
gear. 

STUMP PULLER.-Alfred S. Oberson , 
Westby, Wis. This Is a strong, easily operated macbine, 
so built that the wincb cannot lIy backward, sbould the 
barness at the connection between the horse and the 
winding sweep be broken wben there Is a heavy strain on 
the pnlling cable. On a suitable base are uprights sup
porting a head plate, and atIordlng, a bearing for a verti
cal shaft on wblch Is a ratchet wheel adapted for engage
ment by a pawl, while a wtncb rotating on a sbaft bas a 
bearing tbrough the head block, a sweep arm to wblch a 
lever Is pivoted extending horizontally from the upper 
end of the shaft, and a ratchet wheel on the winch being 
adapted for engagement by the lever. 

Miscellaneous. 

BICYCLE. - .John C. Raymond, New 
York City. This Is  a machine designed to utilize the 
strength of both arms and legs 'm Its propulsion, dord
Ing a more natural position of the body In working the 
machine and insuring a more unlform development of the 
muscles. The treadles are connected with pltmen by 
which the drive wheel gears are operated, and levers con
neeted witb the bandle bar can also be e.onnected with 
pitmen for the propulsion of the wbeel, tbe handle bar 
being wcrked back and forth for this purpose, and the 
steering being effected by rocking tbe handle bars up 
and down. The machine is adapted for use by both 
ladies and gentlemen. 

VELOCIPEDE SPRING M OTOR.-Martin 
J. McDonald. Trenton, N. J. This is  a mecbanism for 
accumulating surplus power In descending a grade, and 
storing such power, to be subsequently applied to'the 
propulsion of the machine, the mechanISm being con
tained In a frame which may be attached to the frame of 
tbe machine by Clips. The power Is received and stored 
hy helical springa connected to and wound on a sbaft 
journaled In the frame, the direction of movement to and 
from the springs being goVet'lled by adjustable j!;eariog 
and clutch mecbanlsm, that the motor may accumulate 
or give out power. 

D R Y D O C K. -John W. Boggs and 
Archibald Cameron, Portland, Oregon. Tbis dock bas at 
one end a sliding gate for opening and closing the Inlet to 
a front dock chamber, at the rear of wblch Is the dry 
dock proper at a higher level. The gate Is adapted to slide 

into a cbamber at one side of the front dock cbamber at 
Its entrance, and is adapted to hold water in its intl-rior 
by which the gate Is forced downward, tbe gate baving 
packing strips for forming water-tight joints between it 
and the posts and the bottom of the dock chamber, and 
the gate and posts also carrying devices for compress
ing the strips when the gate is closed. 

LABELING MACHINE. -Herbert Raw
linson, San Francisco, Cal. 'rhis is a machine for anto
matically attaching a label or wrapper to circular bodies 
as they roll down an incline, a paste-supplying cylinder 
Imparting paste to the rolling body, and the label, as it 
is rolled up on Its periphery, being closely and ftrmly 
pressed in place. One body after another Is fed at the 
npper end of the guideway on to a stop wheel, which au
tomatically releases the bodies In succession during the 
continuous operation of the machine. 

AQUATIC EXERCISING ApPARATUS. 
George C. Tilyou, Brooklyn, N. Y., and Jean M. A. La,. 
comme, New York City. Tbis is an apparatus for use at 
a seaside or other watering place, or at a river bank, to 
facilitate taking baths by persons of all ages and sexes, 
wlthont danger or incom'enlence, promoting also the 
taking of hygtenic exercises and learning to swim, etc. 
The Invention consists primarily of a column or p08t 
placed at a suitable distance out In the water and having 
at Its top a horizontal revolving wheel which supports 
sheaves and banging ropes or cables at whose en& are 
eyes or rings, or a swimming belt, whereby bathers may 
be supported as desired in the water, or a boat may 
be attacbed and carried around by the revolutions of the 
wbeel. 

FISHING ROD SUPPORT. - .Jacob A. 
Eicher, Trenton, III . In the top of a stake which may be 
easily driven into the ground on the banks of a stream or 
otber place for IIshing, Is pivoted a curved cradle which 
has at lts inner end a socket to receive the inner end of a 
IIshing rod and at Its outer end a groove in which the rod 
may lie. Pivoted to the inner end of the cradle is a tooth
ed segmental latch bar, passed through a slot in the stake, 
and adapted to engage a pin tberein, tbe latch bar sliding 
freely throngh the slot when, by depressing its rear end. 
the pole is to be raised, but engaging the pin to hold the 
pole at any desired angle over the water, and leaving 
tbe IIsherman at liberty when the IIsh are not biting 
freely. 

MUSICAL I NSTRUMENT. -Prof. F. P. 
Cericola, No. 386 Thirteenth Street, Brooklyn, N. Y. 
This Invention provides a new mecbanism for organs, 
pianos, and organettes using music rolls for antomatic 
playing, or perforated strips of paper fed over a barrel 
and havinl[ perforatlons coinciding wltb ducts In the bar
rel. At present the roll can only be played unce wlthont 
being re-suspended, but according to this improvement 
the roll can be folded and nnfolded back automatically 
as It is played, permitting each piece of music to be re
peated as desired, and keeping the same time, rendering 
the Instrument of great utility for ball rooms, dancing 
scbools, theaters, churcbes, etc. Tbe instrument is pref
erab�y furnished with three music rolls, each baving 
twenty or thirty pieces of music of dillerent classes. 

PEN' HOLDER. - Hiram S. Rumfield, 
Salt Lake City, Utsb. l.'he body of this holder is much 
shorter than Is usual. and is tubular, a spring-pressed 
sleeve slidmg in the body, which Is adjustably connected 
with the sleeve. The outer end of this sleeve, when the 
holder is in use, bears and Is pressed against the lIesby 
Inside part of the band at the base of the thumb and 
fore1lnger. The pen holder sections reciprocate one on 
the other In the act of writing, and, after one has become 
used to this cbanged method of using a pen, the Improve
ment is designed to afford greater ease in writing, lessen
Ing tbe fatigne of the thumb, lingers and hand. 

DENTAL FLOSS H OLDER. - .John D. 
Cutter, Brooklyn, N. Y. To hold 1I0ss conveniently for 
tooth cleaning purposes, this inventor bas devised a 
frame consisting of a single strip of wire bent to form a 
haiulle portion and two outwardly extended lIared por
tions, each provided witb a tr81ISVerse kerf, a bobbin be
ing removably supported In tbe bandle portion of the 
frame. By means of this simple and inexpensive device 
a small stretcb of 11088 or similar material may be 
rigidly held in position to be easily inserted between the 
teeth. 

LAMP BURNER. -Hart w ell A. Crosby, 
Calais, Me. This is a simple form of burner in which 
the lamp wick may Le conveniently trimmed and the 
flame extingulsbed by merely actuating the device to 
lower the wick. Within the wick tube Is a wlck-raisillg 
sbaft carrylug a spur wheel or disk, and this spur wbeel 
or disk, when the wick Is lowered, enga�s a pivotally 
mounted trimming plate which plays edgewise, across 
the open end of the wick tu1>e, to remove the crust or 
charred portion of tbe wick. 

GATE. - John H. Johnson , S i l w'rton, 
Oregon. This gate is centrally pivoted on li fting levers 
and adapted to travel between guide posts at one side of. 
the road, pull ropes being attached to the central portion 
of a balance rope or link and carried over guides to op
posite sides of the gate. In opening or closing tbe gate 
one of the two ropes Is pulled downward. when the end 
of the gate farthest from the guide posts is IIrst raised, 
the gate being carried througb the guide ,posts as it is 
lifted, to either open or closed position. 

GATE .-.Joh n  F. Ft>rris and Wa rren M. 
Thomas, North English, Iowa. Thls is an Improvement 
on a formerly patented invention of the same inventors, 
and provides a gate which I. pivoted at its lower inside 
comer only, between two posts, by means of a strap on 
the bottom of the Illlte, the pivotal bolt being of such 
lene:th tbat tbe gate bas a small movement ,up and down 
on it. One of tbe main gate posts and another post the 
distance of the length of the gate to one side carry the 
m'chanism of levers and connecting corda, with pull 
handles on each side, by means of which the gate may 
be readily opened and c1os,ed, the design being that the 
entire construction shall be simple and inexpensive and 
not liable to get out of order. 

WIRE STAY WEAVING DEVICK .
Enos F. St. John, Highland Station. Mich. This Is a 
simple tool where by a strand of wire of any size coil 
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wire may be woven or coiled about feuce wires to form a 
stay for them. the WIre being drawn directly from the 
coil as it is applied to the fence wires in position. The 
frame of the device forms practically a double crank, 
thus obviating the necessity of the operator passing his 
hand tbrongh parallel fence wires to grasp and turn It, 
and tbe stay wire freely leaves the post on which it is 
coiled without liability to become tangled up with the 
frame. 

POST DRIVER. - Robbert G. Work, 
Marlon Center, Pa. This is a portable post driver 
adapted to be mounted on a wagon bed, at the rear end 
of which the falling weight, or .. monkey," is guided 
between vertical 8tandards. The cable for raising the 
weight passes over a pulley depending from a op cross 
beam and is attached to a winding drum 01l a splined 
shaft, the drum engaging the spline on the shaft to be 
wound np and lift the weight, and being withdrawn 
from the spline to permit the fall of the weight. Be
tween the vertical stsndards are transverse guides or 
supports adapted to steady large or small posts in po. 
sition for driving. 

HORSE FLY NET AND COVER. - Henry 
C. Carter, Belmont, N. Y. This is a net which is made 
in sections, there being a head piece or bridle section lo
cated at each side of the neck, a breast piece or collar 
section, and a back piece having two side members, the 
frame of each section being made of spring wire bent to 
proper co!!tour and baving hooks or loops to facilitste 
attaching- the netting in position. The netting consists 
of. pendent strips or a fringe attached to a hem through 
which a portion of the wire of each frame section is 
passed. This net is desigued to permit a free circula 
tiou of air around the body of the animal, aud is readily 
attached to the harness. 

REIN GUARD. - Th omas Thompson, 
New London, Wis. To prevent the reins from catching 
beneath the ends of tne thills of a vehicle. this inventor 
provides a guard of fiexible material, such as a leather 
strap. to pass across the breast and connect the ends 
of the thills. the guard being atwched to sleeves which 
fit on the ends of the shafts. This arrangement also pre· 
vents the horse from catchmg a shaft around a post, and 
prevents the ends of either shaft from being run into 
another horse in case of collision. 

THILL COUPLING.-Charles W. Goble, 
Canyon, Col. 'rhis is a coupling designed to facilitate 
changing from a thill to a pole, or vice versa, as desired, 
and one requiring no bnrs. the head of the coupling pin 
also being concealed, and no portion of the device being 
liable to produce rattling. The base plate is clipped to 
the axle and has forwardly extending jaws, one with a 
recess in which fits tbe head of the pin, held in position 
by a slide. while a spring is formed with opposing shoes 
which engage the lower portion of the slide ways and 
lock the pin in position. 

SASH FASTENER. -Joseph L. Bossler, 
Alton. Ill. According to this improvement a latch is 
attached to the upper rail of the lower sash and a keeper 
is secured on the upper face of the lower rail of the 
opper sash. the latch having an angular post with · pend 
ent finger adapted to engage a slot in the keeper through 
which is passed a 'prinl' latch bar. The device is sim· 
pie and inexpensive. automatically locking the window 
in closed position. whIle the unlocking is readily effected 
from within the room. 

LOCK.-John AHors, Hanna, Wyoming-. 
This lock is adapted for use in dOOIA, drawers, etc., 
where the knobs are fixed to the casing, a key being in· 
trodnced into eitber of the knobs instead of into the 
body of tbe lock for returning or unlocking the bolt, the 
construction of the lock being sucb that when the key is 
withdrawn the bolt automatically assumes a locked po· 
sition. The lock bolt is withdrawn by the pressing of 
a tubular key inward in a tube of the knob, the pressing 
of the key fully inward holding the bolt permanently 
back. so that the door may be closed without locking. 

DOOR CATcH.-Peter Mickelson, Cedar 
Valley, Iowa. This i3 a cheap and simple device es· 
pecially adapted for nse in connection with barn doors, 
preventi ng the wind blowing the door closed or against a 
team. It bas a base plate for atwchment to the building 
at the proper distance bebind the door, and supporting 
spring wire holding arms which rock on the plate, and 
are adapted to close upon the edge of a door when it is 
opened wide and hold it in open position until the lock. 
ing arm of the catch is purposely moved ontward. 

FLOUR AND MEAL BIN AND SIFTER.
Charles P Alexander, Cleburne, Texas. This is a com· 
bination piece of kitchen furniture in which are two bins 
and a chamber below in which is a sieve adapted to be 
reciprocated, means being provided whereby any de. 
sired quantity of fiour or meal may be delivered to the 
sifter, the latter being readily removed for cleaning. 
The sieve is given an intermittent reciprocating move· 
ment by a cam operated by a crank and a chnte delivers 
the sifted material to a suitable receptacle. 

LOCK FOR STOP COcKs. --Albe rt T .  
Patrick, New York City. To  temporarily o r  perma· 
nent.ly lock the turn key of an ordinary stop cock this 
inventor has devised a simple and easily applied and re
moved device, consisting of a slotted hasp adapted to be 
passed around the stop cock and engage with its slot 
the turn key, the free ends of the hasp being then 
locked by a padlock. The device is designed for use 
on supply pipes at meters and elsewhere. where it is de· 
sired to cnt off the supply withont removing the meters 
or disturbing the fixtnres. 

NON· REFILLABLE BOTTLE.-Enos C. 
Pollard. Holt, Montsna. To prevent the refilling of bot
tles and their re nse as original packages, this inventor 
has devised a bottle of which a portion must he broken 
off before the contents can be discharged. The neck is 
made with an integra! sealing extension on which a 
trsde mark may be placed, a groove being formed at the 
junction of the neck and extension to facilitate breaking 
off the latter. After the liquor has been placed in the 
lJ6\tle a' c�rk Is forced into position in the neck below 
the extension, and a .uitable cement placed on the cork, 
there being embedded in the cement a glass stopper with 
flared lower end and flanged top, fitting in the top of the 
extension. 

� citutific jmtticlu. 
BADGE BUTTONS. -James H .  Patter

son, Martinsville, Ind. This is a bntton to be worn in 
the lapel of the coat to furnish amusement in answer to 
threadbare and tiresome comments about the weather. 
It hlS a frout plate, with a cut-out quarter sectiou, 
beneath which is a revoluble plate divided into quarter 
sections, the front plate bearing the words " Yes; it is," 
and the revoluble plate having on each of the quarter 
sections one of the following : H hot," H cold:' U wet," 
" 0. K ," RO that by turning the under plate a definite an
swer is given by the button to ordinary remarks about the 

In. cil4r!l<. lor l ... ..-tion under th" Mad .. One Doilar a iint 
jor taCil Wt1'tion : abour eigil.t 1.U01'cU to a lint. .Adt·er .. 

tW1'Jle11,[,I must be rUelVW at publicacion o]fict CUI earl'll a, 
ThuT.!aall morninQ to a'P'Pwrin til.l ioilowifU} week', t.s8Ut 

Marine Iron Works. Cblc"go. Catalo"ue free. 
-, (;. S." metal pol1�h .  Inrhanapolis. Samples free. 
Presses &: Dies. Ferracut.P M .. c\). Co .• Bndgeton. N. J.  

10 INVENTORS. 
An experience of nearly tlfty years, and the preparation of more tban onA tmndred thousand applications for Datents at borne and abroad. enable us to understand tbe laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of tbe patent laws of the United St.ates and all foreign countries may be bad on u;pplicatlOn, and perSODS contemplating t he securing of natents, either at home or abroad. are Invited to wrIte to this office for prices, which are low, tn accordance with the tImes and our extensive facilities for conductinll the business. Addres� 
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weather. Screw machines. mUlimr macnlDes. and drill presses. {NDEX OF INVENTIONS WAIST BELT. -John F. Schotz, New Tbe Garvin Macb. Co . .  Lai .. h t  IlJl d  CanaI 9ts .. �ew York. 
York City. This is a ladies' belt, desigued to be worn 
with comfort while it is also adapted to contract the fig· 
ure at the junction of the hips with the waist, to lengthen 
the waist. At each side of the belt is a pocket In which 
is a spring, reinforced on its inner face by an added strip 
of spring material of lozenge or diamond shape, the two 
springs being so connected that they wIll adapt themselves 
to the curvature of the body. The belt is adapted to be 
worn over the corset, and is designed to accomplish what 
cannot lbe obtained by the use of a corset, no matter 
how tightly the latter may be laced. 

TRAY ATTACHMENT FOR BEDSTEADS. 
- Ella F. Fry, Richmond Dale, Ohio. To hold articles 
for the convenient use of invalids while confined to their 
beds, this inventor provides a novel device that is readily 
attscbable to the inner face of the side rail of the bed· 
stead, being foldable adjacen·t to the mattress. A post is 
pivotally attached to the rail. and adjuswble thereon is 
a standard carrying a hinged bracket plate to which a 
trsy may be secured and held in level position, partly 
over the bed, the occupant of which is thus enabled to 
eat with comfort and have the necessary articles within 
easy reach. 

COAL RECEPTACLE AND ASH SIFTER. 
-Adolph J. Smitb, New York City. In a snitable CaB· 
ing, according to this improvement, is a top compart
ment adapted to receive an ordinary coal pail or scnttle, 
containing the coal supply, and in the upper front por
tion of the casing is a downwardly swinging door, allow· 
ing coal to be sifted to be poured in upon a downwardly 
and rearwardly inclined screen through which the ashes 
pass to a pan beneath, while the cinders are directed to 
an inclined chute leading to a lower drawer in the bot
tom of the casing. 

SPITTOON. -Richard J. �mitb, Love· 
laceville, Ky. This is a spittoon to be secured in the 
fioor, and especially adapted for use on rallroad and 
street car., boats, etc. It has a cylindrical body, with 
top fiange resting on the fioor around the opening in 
which the spittoon is set, and has a hinged cover con· 
nected by a chain with a bottom swinging cover. When 
the top cover is raised and thrown back, which may be 
readily done by the foot, the bottom opening is closed. 
and · when the top cover is closed the bottom cover 
swings downward and the contents are discharged. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co . •  for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of thIS paper 

NEW BOOKS AND PUBLICATIONS. 
UNCLE SAM'S LETTERS ON PHRENOLOGY. 

New York : Fowler & Wells Com
pany. Pp. 154. Price 50 cents. 

Tbis is a little work originally published in 1M2, and. 
being thought too good to be lost, is now presented in 
revised form. The letters were written by a Presbyterian 
minister, and treat with considerable discrimination of 
the advantages of phrenology. 
PRACTICAL GU IDE FOR FIREMEN. By 

W. H. Wakeman. Bridg-eport, Conn. : 
American Industrial Publishing Com
pany. Pp. 74. 

This is 1\ little handbook of instructions and sngges· 
tions for the care and management of steam boilers, 
pumps, injectors, etc. 
IOWA GEOLOGICAL SURVEY. Vol ume 

V. Ann ual R!'port, 1895, with p.c
com pan ying papers. Samu!'l Calvin 
State Geologist., H. Foster Bain As· 
f'istant State Geologist. D!'s Moine� : 
Pll bli�h!'d for t h e  Iowa Geological 
Survey. 1896. Pp. 452. 

This very excellently reprodnced geological report is 
devoted to the geology of six counties of Iowa. It is 
published by the Geological Board of the Swte. which 
consIsts of the governor and anditor and three other 
memh<>rs, Samuel Calvin being the State geologist. It 
is very finely printed, and will find naturally a place in 
colleges and geological libraries. 
TWENTIETH YEAR BOOK OF THE NEW 

YORK STATE REFORMATORY FOR 
THE FISCAL YEAR ENDING SEPTEM
BER 30, 1895. 'With illustrations and 
anth ropometric tabl!'s. Elmira, N. 
Y. 1896. 

This report is, it appears to u.. too short for the 
ground it covers. Its topiCS are of the deepest interest 
and are most excellently treated, except for their brief· 
ness. The stndy of criminal .tatistic., the accumulation 
of data, the influence of heredity an,d of association npon 
character, the physical traits of the class of humanity 
who have an enforced seclusion in Elmira reformatory, 
are the topics which tbe report covers. The institntion 
was. by some recent investigations, brought somewhat 
prominently before the pnblic. It seems to have snr' 
vived the criticisms then excited. Two papers, one on 
the School of Letters, by the late Prof. James R. Monks, 
the other, " Observations and Notes," by Dr. H. D. Wey, 
are particularly to be commende1, as are also the excel· 
lently selected lliustrations. 

We have rec!'ived from F. A. Bradl!'y, 
of New Haven, Conn., a handsome binder or temporary 
cover adapted to conveniently hold the numbers of the 
SCIENTIFIC AMERICAN as they are successively pub· 
lished. It bas a Rnssia leather back and is carefully 
made by hand, promising to do excellent service in every· 
day nse. 

More prOfitable tban your business. Investigate Ran
some's concrete system. 758 Monadnock Block. CbiCllj/o. 

The celebrated " Hornsby-Akroyd " Patent Safety 011 
Enjl\ne is built by tbe De La \. ergne Refrilleratinl1 Ma
cbIDe Company. Foot of East 136tb Street, New York. 

The best book for eJectnc18ns and beginners in elec .. 
tricity 1s .. W.xperimental Science;' by neo. li. Hopkins. 
By m .. i1. f4 ,  Muun &: �o .. publishers, 361 Broadway. �. Y. 

Stay wlt.b your job. and wltb your wa"es pay install
ments for a prOfitable olive orchard. Booklet free. 
Whiting's Olive Colony, Byrne Buildmg, Los Angeles, 
Cal. 

For whleh Letter. Palent of the 
United Slate. were Granted 

September 1, 1896, 
" N O  EACH BEARING THAT DATE. 

[ See note .. t end of list about copies of these patents.] 
Advertising device. S. B. Bosmer . . . . . . . . . . . . . . . . . .  566.761 Air brake, D. Dunn . . . . . . . .  ._ . . . . . . . . . . . . . • . . . . . . .  567,004 
1J� ������:�6���l;:1]ya���!i�;l�r �i�f:f:,blt J: 667.092 Gubplman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b67.093 

pr-�end for new and complete catalollue ot Scientific 1.�i�al t�:�. ��i�� ���Se����.���.t.������. �1�: . . . .  566,912 and other Rooks forsal� by Muon &: Co .. 361 Rroadw .. y. �: t��'ef.'(r
.s�;g�n: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� �ew York. Free on auplil'st.ion. BalinlZ press. hand. M. Forder . . . . . . . _ . . . . . . . . _ . . . . . .  �976 

HINTS TO CORRESPONDENTS. 
N ame" alld A d el ,·.",,, must accompany all letters or no attention will be paid thereto. This is for OUl information and not for publication. 
R c ff"" I'C IU'C'1ii to fonner articles or answers should give date of paper and p�e or number ,?f question. 
I II q " i r i <' .  not answered m reasonable time ShOlIld 

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 letter or in this department. each must take his turn. 
II " ,. e I'" wishing to purehase any article not advertised ill our columns will be furnished with addresses of houses manufacturing or carrying the same. 
� p t:' (' i a l  " · I· i t l c n  1 ,, "u l'IIUt l i o n  on matters of personal rather than general interest cannot be expected without remuneration. 
Sc i e n t i ti t:· A U l t ' r' j e H n  S lI fJ p l C' In e n t .  referred 

to may be had at the office. PrIce 10 cents each. 
u . . . .  k � referred to promptly supplied on receipt of 
,'I I r.�';;'l"  sent for examination should be distinctly marked or labeled. 

Battery plate. secondary voltaiC, J. G. A. Rohdin. 
567.0«. 567,045 

���r��� g,\'��b; ;':m �::;�J'�Oidioii: if: 0: SWaney:: Zllatg Bed sprlu� G. Mafera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,781 Bedstead clamp. screw eye. R. F. Cl .. rk . . . . . . . . . . . . 566.7(2 Beebive. N. C. Kelso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Beer fountain. steam. W. H. Smytb . . . . . . . . . . . . . .  . 
�I�;�l�: r.·C�i8.'7�';;nii:::::::.·.·.·.·::.·::.·:::::::.·.·.·.·.·.: Bicycle crank .. xle. F. J. Grodavent . . . . . . . . . . . . . .  . .  Bicycle frame. C .  L. Bou"hton . . . . . . . . . . . . . . . . . . . . .  . BIcycle bandlebar. B. Porter . . . . . . . . . . . . . . . . . . . . . . .  . Bicycle .uPport. A. Lucas. . . . . . . . . . . . . . . . . . . . . . . . .  . 
�t�:cISe�ufr��.a�d(��?�rn: . . • • . . . . . . • • . . • • . . . . . . • 561 
Bit. See Bridle bIt. Block. See 'I'ackle block. Boat. See Life boat. Boiler See Water tube boiler. BoHer flue cleaner. W. B. Howe . . . . . . . . . . . . . . . . . . . .  566.76.1 Boiler furnace. P. II. Ba"ley . . . . . . . . . . . . . . . . . . . . . . . . 566.837 Boiler furnace, steam, O. F. Jones . . . . . . . . . . . . . . . . . . 56f..Pf," BoHer presfol.ure indicating alarm, D. C. McAulay .. 56f.,99� BO'lkcase. W. M. Poindextel. . . . . . . . . . . . . . . . . . . . . . . . 567.()(r3 Books. forms or the like. indicator for. J. Speyer. 500.943 
R6��.l da-:Je�u�1!fn���g�1�le,·�ang · bit:·E: ·B: 666,799 

Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.0!l7 Bottle, A.xford & Lambertson . . . . . . . . . . . . . . . . • . . . • . . 566,733 

�gm�: �.1i.KJ:��i;mied .·.·.·.:·.·.·.·.·.·.·. : ·. ·. ·.·.·.·.·.· . . .. .. : .. : :  �:�W Bottle. non·refillable. Depro &: Baker . . . . . . . . . . . . .  567.081 Box cover machine, B. M. Gunston . . . . . . . . • • . . . . . . . 567,094 Box machine. Van Vleet & Osborne . . . . . . . . . . . . . . . .  566,823 Bracket. See Hose bracket. Brake. See Air brake. Car brake. Brid"e guard. T. H. Andrew . . . . . . . . . . . . . . . . . . . . . . . . .  566.960 Bridle. J .  A .  Rells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.798 Bridle bit, H. G. Lei.enring . . . . . . . . . . . . . . . . . . . . . . . . . . 567.0R3 Broom or \LOn holder. J. W. Mcllhany . . . . . . . . . . . . .  566.787 
(6954) D .  C. T. McM. writes :  I found a ���:��·�Rin':�a�tine: ·F:T ·Ka;Pa:r::::::::::::: : �g� common toad endeavoring to make his escape from some Calculator, Yardstick, E. Praeger . • . . . . . . . . . . . . . . . . .  566,867 

I f h' h' d I dr ' d Can. See Sbeet metal can. pnrsners. I saw a so one 0 IS lD e.gs aggIng, an 
I Car brake. W. B .. Tallman . . . . . . . . . . . . . . . . . . . . . . . . . . .. 56�,8J( merely hanging by the tendons and lIgaments of the , C .. r brake. electriC. A. B. Roney . . . . . . . . . . . . . . . . . . . . 566.939 

second joint. I was a.tonished to see a black bug seize I f::� �g��ll��: :l": :: .. fJ�;::::::::::::::::::::::::::::::. �:� hold of the toad at the .eat of the wound. He now got a I Car coupl\ng. J. D. Majors . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.991 . . h f h ted d ! Car couphnl<. T. J. Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.109 secnre hold on hIS victim. T e rog was ex aus an I Car coupl ing. W. G. Smitb . . . . . . . . . . . . . . . . . . . . . . . . .  . demoralized. It (the bug) seemed to be a black beetle, . qar coupli!,�. W. 'I; Van Dorn . . . . . . . . . . . . . . . . . . .  . .  
such as live In decayed stumps and rotten timber. Does f.:�·f��'3:::.nf: N.·A,����e: : : : : : : : : : : :::::::::::::::: 
Yonr entomolo"-;st know sncb propensities in any kind of Car be .. ting "pparatus. E. E. Gold . . . . . .  : . . ... . . . . .  566,9«M 

t:>& • • Car wheeJs In place. apparatus for �nndmgt N. beetle Coleoptera or Scarabrens ? I rescued hIS frogshlp Casey . . . . .  . . . .  . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . 566.891 
from his savage assailant, when he made his escape with Car'it.%���:��.t��c�.i?n. �������� .���.�?t.o�: .�:. 566.800 
his foot dangling. Please let m� �no,: if such an at· f,:�nt�:e Jpl,;,����'w. wiiiim;'i-e::::::::::.�·�: �:m 
tack from a bug on such a large VIctim IS common. A. C .. se. See Bookcase. Extensior. case. Toilet The United S�tes Department of Agricultnre says : !n Casga::glster and Indicator. G. L. Barnes . . . . . . . . . . 567.066 the accompanymg letter Dr. C. T. McMannen, of WhIte Casb rej/ister and Indicator. E. T. Taylor . . . . . . . . .  566,878 Springs, Florida, refers undonbtedly to one of the la�ge a�i�:f�.ft�s����aJ�:ir.'j: ri·. �n�g�rC:::::::::::.: �� 
predaceons gronnd beetles, and probably to the specIes Ch .. ir. See Shoulder and back bracing cb .. ir. known as Pasimachus strennns. This beetle feeds on all ChaIr lell .st rengthening device. H. Geise . . . . . . . . . . 566.97l 
sorts of animal matter. including living insects and the ' g����·f�:�·oI\o�·;a'i�?��·iCPritcli .. rd·. : : ·:::. : ·:.: :  �:1& 
dead bodi of larger animals I cannot say that I have ! C!lUrn. J. F. B"ugb . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,'.018 es . I CII<Rrette packmg macbme. Van Vleet & Hurd . . .  567.014 heard of exactly such an occnrrence as that described by ' Clamp. See Bedstead clamp. 
your correspondent. From the habits of the insect, hOW' j cle�ree:ne�ees��ll'@:a�"e�.leaner. Dust col lector 

. .  ever this is not at all nnlikely to have occurred, and the Clock. musical. W .  B. Wrlgbt . . . . . . . . . . . . . . . . . . . . . .  566.90u 
obse'rvation is a very interesting one. (]J°k�e�E?�����. ��. ���������.� .��.p��t��: .�: . .  �:. b67.11l Coal lifting implement. Fitzgerald & 'I'bomas . . . . .  567.097 

(6955) E. B. O. writes : I have a tele- I Coat and b�t boOk. J . F. Bearinger, Jr . . . . . . . . . . . . .. 566.962 . . . Coat lock. G. K. Florer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.862 phone plant bruit WIth a common return WIre, but haven't Coating apparatus. metal. rbomas &: Davie • . . . . .  566.880 
it grounded. To gronnd it in the city I get too much 8�:p\;'s1�lo"�0�'lin�tl':�t'igrbuiidinii ' p·urpose.; 566,932 noise on the lines, cansed bv the electric street car lines Woltersdorf &: An"us . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.838 
and electric light plant having lines grounded. Now, I qoncentrator. Woodward &: Brown . . . . . . . . . . . . . _ _  . .  566.834 

Cooker, steam, A. M. Al11os . . . . . . . . . . . . . . . . . . . . . . . . . .  566,884. have a subscriber living three miles east of the city and Copyist'. line marker. L. H. Mil ler . . . . . . . . . . . . . . . . .. 566.8& 
one living three miles west. I was thinking of grounding 8g��t;.t· �::t�:���pEiii: 'pipe 'coiipiiDii: Shaft 567,rm 
the return wires at these two points. How would it act? coupling. Tbill coupling. 

Id ' k I talk th I' • A Cover. saucepan. G. Curley . . . . . . . . . . . . . . . . . . . . . . . . . .  566.744 Won It rna e more or ess cross on e Illes r • Crayon or penCil. A. K. Cross . . . . . . . . . . . . . . . . . . . . . . . .  Yon will have to try it. Possibly no return wire will be Cutter bead. G. H. Rice . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . 
needed. 2. What wires on a telephone switchboard B:�J';�o�f��:Etl.r.eil�E�J':���iii:::::::::::::::::: �: 
should be German silver a�d wha� ones copv<;r, and g��t:lr�i�r��f��m'!ie�: :�l\:eWaii.:e,:: : : :·.�.��: �� 
why ? A. Make aU connectIOns WIth copper WIre. 3. Die. Kelsey &: Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.030 
How do yon measure the ohms in an induction coil the B::t���r�?'i!g�;:r& %a�e������::::::::::::::::::: �J� 
nnmber ? A. By the Wheatstone bridge. 4. Which is Door catcb. P. Mickelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.036 
the best for a common return wire, bare or insnlated, No. Draullbt ri""ing. W. M Piper . . . . . . . . . . . . . . . . . . . . .  566.936

815 Draugbt screen. C. Y. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  566, 12 copper or N�. 6 copper for an exchange of 300 ? 
!'. B�ms. �'i.��:!l f��i�aking twIst. E. E. ClauBBen .. 566,966 Use copper wIre, the larger the better, not necessarily Drill •• rotary support for. W. J. Mewer . . . . . . . . . . . . 566,923 insulated. Drying materials. met bod of and appar .. tus for, 

B. W. Rappleye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.797 
(6956) J. G. K. says : Will you please 

give through the colnmns of the SCIENTIFIC AMERICAN 
a formula for making Japan ink, such as is used by 
many of thp professional penmen? A. 1. Take of Aleppo 
galls, � pound ; logwood chips and copperas, each � 
pound ; gum arabic, 3 onnces ; sugar, 1 .  ounce; sulphate 
of copper, Yo ounce; snltar candy, � onnce. Put the 
galls and logwood in 6 qnarts water. Boil slowly nntil 
the water is reduced in volume one·balf. Strain through 
cotton flannel, and add the other ingredients. Keepinlt 
the solntion warm, stir nntil all the ingredients added are 
dissolved. It shonld then be placed in a deep I:(la.s ves· 
sel and allowed to settle. The ink may be removed 
from the settlings by ponring off carefnlly, or nsing a 
siphon. The gloss of the ink may be increased or di· 
minished by increasing or diminishing the amount of 
gum used in the recipe. If carbolic acid be added until 
it.. odor is just perceptible, it will prevent moulding. 
Oil of cloves added will also effect the same resnlt, and 
it gives the ink a less offensive odor. 2. Dissolve in � 
pint soft water Yo ounce of potassinm bichromate, and 
add the solntion to 6 onnces of logwood extract, dis· 
solved in 1 gallon of wate� ; then dis.olve in 1 gallon 
water by continued bolling. borax, 6 onnces; shellac, 1� 
ounces. Mix all tol(ether while warm and add 3 ounces 
of ammonia. 

��:t ��n���g�· ctea�e�r#.nd�"���;:k '.':.' .... : ...... : .... :.: �:1f.� 
�?lc���i�ri�b�ft��,t'::i.�hie;,?��'Ei: s·iii"ii.i':: : : : :  �:��� 
�l��m� �:t�e�a!�!,,:.1�V.'bieiii et i.i: : : : : : : : : : : : : : tW:� Electric motor, J. Bram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,889 Electric motor. R. Eickemeyer . . . . . . . . . . . . . . . . . . . . . . 567.119 Electric motors. automatic starter for. J. E. Put-
E1e�t�'f:,' s"YeCioi-: 'x.: Le' siano: : : : : : : : : : : ' :  : 'OO6;liii; �:� FJlectric switch. J. L. Borni" . . . . . . . . . . . . . . . . . . . . . . .  566.760 Electrical communication. J. A. Sullivan . . . . . . . . . .  567.112 Electrical construction, regulation and distribu-tion, T. B. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.860 
�l���i�:l �:!����ftl;::t��:��eti,'>t�£1,"�ianc: �:�� Electromallnet. A. Le Blanc . . . . . . . . . . . . . . . . . . . . . . . . . 566.918 Elev .. tlng and dumpin" device. L. E. &: H. Boy . . .  567.100 Elevator, C. A. Harkne8s . . . . . . . . . . . . . . . . . . . . . . . . . .  56'1,095 Elevator door operating apparatus, Burdett & Rowntree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.839. 566.8(() Elevator indicator. J. N. stron" . . . . . . . . . . . . . . . . . . . . .  567.U12 Elevator valve. W. H. Hult�ren _ . . . . . . . . . . . . . . . . . . .  566,982 Embroidery frame. H. F. Blackstone . . . . . . . . . . . . . . . 567.000 
Em&L����hs�� .��:.�Si.��. ����1.�,. ��.��.t.i��: .�.l��� 5U6.883 Emery wbeel truing macbine. Hillt,ns &: Alden . . . 566,001 
.En�.�:cti�ri:n���. air enp:ine. otary engine. 
Exercising apparatus, aquatic, TUyou & La-
Ert��r::,r{;:: ·caBe,· N: G01�berg: : : : : : : . . . .  : : : :- : : : � : : : : :  �:� Eyelets. device for IInlshlng covered, A. C. Esta-brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,850 Feed boxes, automatic attacbment for, C. S. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.778 
��;:��, :8c�?�� tensioii dev'lee: s: P: Ti,uriDiin: : : : �m Fence post, Smith &: Henry . . . . . . . . . . . . . . . . . . . . . . . .. 661,0lD 
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Fender. See Car fender. 
File. paper, C. H. Van Alstine . . . . . . . • . . • • . . . . • . . . . .  566,821 
�'irecracker bolder. L. Rumage . . . . . . . . . . . . . . . . . . . . .  566,802 
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J<'1�h inll rod support, J. A. EIcher . . . . . . . . . . . . . . . . . . .  567.084 
Flol lr and meal bin and sitter, combined. C. P. 

Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.062 
Flue scraper. l1'assett & Elder. . . .  . . . . . . . . . . . • • .  566,973 
Fhlld pre�sure regulator. 'V. O. Ludovici . . . . . . . . . .  566, � 75 
Flusher. automatic siphon tank closet, J .  F.  

Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  567,091 
ForlL See Putato fork. 
�'urn&.ce. See Boiler furnace. Steam generator 

furnace. 
Furnace, G. \V. Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,774 
�'u l'nace door, W. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  5G6,7b6 
Ifurnace smoke consuming attacbment, W. R. & 

J. Brazie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.070 
Game of chance apparatus. S. '1\ Nimmo . . . . . . . . . .  566.930 
Garment sUPPQrter. :\1 . A. \'oise . . . . . . . . . . . . . . . . . . .  566,!J.t7 
Gas burner R pparatu�, acety lene, H. F. I'uller . . . .  566,902 
Gas burners, deVice for l ighting, L. H. A. Drued-

in� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,746 
Gas generator, acety lene. H . .b'. Fuller . . . . . . . . . . . . .  566.901 
Gas re!!ulalOr, A .  Frohlicb . . . . . . . . . . . . . . . . . . . . . . . . .  5fi6.977 
Gate, b"'prris .. 't Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,086 
Gate. \V. 1'. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.899 
Gate. J .  H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.101 
Gp-ar changi ng mechanism. 1. N. Berezovsky . . . . . .  5b6.91�� 
Gear. reversing. Rinehart & rl�urner. . . . . . . . . . . .  . 567,005 
Generator. See Gas generator. Steam genera-

tor. 
Glass bottles, etc . mach ine for manufacturm.g-. 

C . .Eo Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  567.071 
Glass sbapinl=! machine. A. J. Sanfurd . . . . . . . . . . . . . . 566,803 
Glove fastener. G. E. Adams . . . . . . .  . . . . . . . .  . . . . . .  5€6.731 
Gold and silver from ore, apparatus for extract-

ing, P. Danckwardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.894 
Grate, rr. M. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,08:1 
Hair holder, K. Liebreich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,779 
Han.ller. See Electric l ight banger. PIpe hanger. 
Hay sline: pulley block. L. L. Holser . . . . . . . . . . . . . . . .  56R.759 
Head and neck protector, A. Van Wo!'mer . . . . . . . . 500,824 
Heater. See ElectriC heater. Fireplace heater. 
Hermetically sealed vessel, A. L. \Velssenthan-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.952 
Hit:ching post .• H. Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,832 
Ho;! catching and balding implement. J. L .  

Rm itb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.049 
Haist, cable, W. Dll sedau . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,848 
Hoifl.ting and conveying apparatus, cable. W .  

lJusedau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.849 
HOOK. See ('oat and hat book.. 
Hopper, stock, J. �1. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  567,020 
Horse detacber, Domleo & \Voodwortb . . . . . . . . . . . .  566,972 
Horse detacher. McKinney & Frencb . . . . . . . . . . . . . . 566,789 
Horse detacher. G. Townsend . . . . . . . . . . . . . . . . . . . . . . . 566.946 
Horse shade. H. A. Melvi l le . . . . . . . . . . . . . . . • . . . . . . . .  566.783 
Hose bracket, swinging, L. rr. Foreman . . . . . . . . . . . .  566,853 
Hot air engine. Mihsbach & Groescbel .  . . . . . . . . . . . .  566.785 
Hull, wheel. O. Carothers . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.9t.i4 
lndi('ator. See Elevator indicator. 
Ink wel l . J .  Desmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.971 
Iromng table. Maurttzen & Tinkle . . . . . . . . . . . . . . . . 566,993 
Kev rettliner and locker. Tuckey & Harris . . . . . . . . • 566,820 
Kni fe. See �1iner's knife. 
Knitting machine. F. J. Cartledge . . . . . . . . . . . . . . . . 566.965 
Knives. device for scouri� and polisbing, J. 

btalker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.944 
Labeling machine. H. I:tawlinson . . . . . . . . . . . . . . . . . . .  567,041 
Lamp. cand le. C. l!J. & T. H. Green . . . . . . . . . . . . . . . . . .  566.755 
Lamp, miner's. C. H. Hob80n . . . . . . . . . . . . . . . . . . . . . . . .  567.099 
Lamp pole. electric. M. B. Bailey . . .  . . . . . . . . . . . . .  567.116 
Lamp wick adjusting device. J. M. Usber . . . . . . . .  566,882 
Lamps. regulatinlZ �ocket for electriC. C. A . Chute 566,892 
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Latch and lock. combmed, A .  L. Smith . . . . . . . . . . . . . 566,941 
Life boat, W. F. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,766 
Lille fastener. J. P. lfelZan . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.974 
Liquids. automatic apparatus for e levating. B .  

Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.987 
LOCk. See Coat lock. Cock lock. Sasb lOCk. 
LOCk. J. Alfors . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  567.063 
Locking and unlocking device, automatic, H. F. 

Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  566.844 
Locomotive sandinii!' apparatus, C. F. Galle . . . . . . . .  566,857 
Loom for weaving tufted fa.brics, Wyman & 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  566.957 
l .. ubricator, W. McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,788 
Lubricator. W. A. Seibel . .  . . . . • . . . . . . . . . . . • • . . . . . . . . .  566.805 
Mail ci'ane, Eo A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.088 
Mandolin. E. P. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  567.0'18 
Mpasuring machine. rope, n. F. Ho:ffma.n . . . . . . . . . .  566,909 
Melobarp pick. G. B. Sbearer . . . . . . . . . . . . . . . • . . . . . . . .  566.806 
Merry go round. R. J. rI'albot . . . . . . . . . . . . . . . . . . . . . . .  566.945 
Metal separating apparatus. J. A. Mays . . . • . . . . . . . •  566.921 Meter. �ee Stearn meter. 
Milk cooling appa!"atus, M. Thoeni . . . . . . . . . . . . . . . . .  566,817 
Mill . See Rol ler mill. Windmill. 
Miner's knife. G. M. Berllen . . . . . . . . . . . . . . . . . . . . . . . . .  567,068 
Motor. See Electrlc motor. Velocipede spring 

motor. 
Mower. lawn. T. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.911 
Music rack. W. T. Bolger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.(172 
Musl�al instrument. F. P. Cericola . . . . . . . . . . . . . . . . .  567.079 
Mnsical instruments, note projection for, It·. 

Schaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.(X}7 
Net aud cover. horse fly. H. C. Carter . . . • . . . . . . . . . .  567.078 
Nipple. S. a. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.983 
Nipple for receivers. false. J. H. Tburston . . . . . . . . .  566.881 
Nozzle. bydraulic, F. M. Bookwa]ter. . . . . . . . . . . . . . 566,736 
Ore pulverizing and amaigamattnfl machine. J .  

Manes . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.992 
Oyster bed. D. H. Hibbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.757 
Packae:e or packing receptacle. F. P. McColl . . . . . . 566.998 
Paper feeding machine, A. I:teisser . . . . . . . . . . . . . . . . . 567,048 
Parer. vegetable. C. Sonneson . . . . . . . . . . . . . . . . . . . . . . . 566.812 
Pen. fountain. W. J .  Rogers . . . . . . . . . . . . . . . . . . . . . . . . . b66,938 
Photographic print and negative washer, A. 
Pia��
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Piano action, grand, A. Nicke1 . . . . . . . . . . . . . . . . . . . . . .  566.928 
Plano action. upri/lb t. A. Nickel . .  . . . . . . . . . . . . . . . . . . 5€6.927 
Pipe. See Tobacco pipe. 
Pipe coupling, combination soft and hard metal. 
PIP�·c�Jin�

d
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e
or 'water'ciose'i bowis; e't'c:, 'Aikin� 566,855 
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ts:,;.an· : :  : : : : : : : : : : : : : :  : : :  . : : : : : :  : : :  �:M& Pipe turner. S. McAdoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,996 
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.���.����:: : : : : : : :  �:�� .Planter, corn, Sattley & Heineke . . . . . . . . . . . . . . . . . . .  566,80i 
Plate conveyiolZ and hoisting bu�gy, J.  F. Pank-
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Pneumatlc transit apparatus. carrier for. B. C .  
Batcbel ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.067 

Post. See Fence post. Hitchin,l.! post. 
Post driver, R. H. \Vork . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.000 
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. grain: . J': 566,868 
E. Layne: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.777 

Power, machine for Ilenerating fluid pressure. L 
T. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.897 

Precious metals from tbeir ores, cyanid process 
Pre�!. 

e:g
t::c���fn!p����· . . . . . . . . . . . . . . . . . . . . . . . . . .. 566,986 

Press. F. H. Wardwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.827 
Prlntme: macb ine. web, W. Spalckbaver . . . . . . . . . . . . !m7.051 
Propelle� osci llating. J. Huber . . . . . . . . . . . . . . . . . . . . . . 566.910 
Puller. "ee Stump puller. 
Pulley. roUer bearine: well wbeel. J. C. Taylor . . . .  567.055 
Pump. air. West & Hoh'ate . . . . . . . . . . . . . . . . . . . . . . . . .  566.95'1 
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Puzzle. M. }<'al ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.748 

���.
e. 

§eeGM!�fg�8.Ck: " " " " ' " 
. . . . . . . . . . . . . . .  566.8&i 

RackinJ! apparatus for barreling beer. A. E. 
Rair;�;�·licycie:·i ·& i: McKay '::::::::. ::::::. : : :  �:� 
Rai1way .. p-Jectric. R M. Hunter . . . . . . . . . . . . . . .  ; . . . . . 56fl.984 Rai lway switch detectcr, W. H. Berrigan, Jr . . . . . .  5fJ6,R87 Railway system, electric, Murphy & Pierce . . . . . . .. 566,786 Rai lway system. electriC, W. Robinson . . . . . . . . . . . .  566.ROI 

����'��'i:.;t�r. �l. lt�:s��er· . .  ::. '. ':::. '::.'. '::. '. ':::. ' . . ::: �:�lb 
Refrigerator. J. H. Mise . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,981 
Refuse, hydraulic separator for town, P. Bonvil-

lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.888 
Regi.-lter. See Ca�b register. 
Regulator. See Fluid pressure regulator. Gas 

regu lator. 
Rein guard, T. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi66.818 
Roller mill for IZrindinli ink, etc .. P. Lindemeyer, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.920 
Rotarv engine. J.  G. A]bee . . . . . . . . . . . . . . . . . . . . . . . . . .  566,959 

��t�fa:t����·J�·L�B�������: : : : : : : : : : : : : : : : : : : : : :  �:� 
Sash lock. F. T. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.856 
Sash lock and antirattl ing device, combined, E. F. 
Saw��e.

a
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Scale beam, yarn numbering. A. Schaer . . . . . . . . . . . .  566,R72 
Scale support. weighinll. C. J. Lippold . . . . . . . . . . . . .  567.106 

��!;Ol�:!:ii��a·d<;;st �{Pg�1f;Dii.:: : : : :  : : : : : : : : : : : : :  �:l&l 8corinJit machines, adjustable cutter for, Hobbs & Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  566,758 Screen. See Draught screen. Window screen. 

i,itutif i, !tutri,aU. 
Screen and separator for coal� etc., C .  W .  Parsons 566,700 
Seat. See SctlOol seat. 
Secretary and desk. combination, A. M. Bollin�er 566.735 
Seed dnll furrow opener. Smitb & Wagor .. . . . . . . . .  M6.875 
Selecting device. A. Le Blanc . . . . . . . . . . . . . . . . . . . . . . .  566.916 
Selective system. �lerrtck & Brook� . . . . . . . . . . . . . . . .  ' 566,784: 
Separator. See Centrifugal separator. 
Separator. H. L. [)ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.021 
SewinJ.! machine. O. M. (;hamberlain . . . . . . . . . . . . . . .  566.741 Sewing machine, H. 11\ Nason . . . . . . . . . . . . . . . . . . . . . . .  567,000 
Sewing machine. button hole, C. A. Dah l .  . . . . . .  566,893 
Sewing machine take-up, Ii'. O. J errarn . . . . . . . . . . . .  566,767 
Sewing on shank button�. machine t·or. E. L. 

Godin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.751 
St.wing sweat bands into hats, macbine for, W. P. 

Gammons. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,858 
Shaft coupling. H. Heos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.980 
Sbears. W iuet & 8chneider . . . . . . . . . . . . . . . . . . . . . . . . . . 566,830 
Sheet meta] can, key openinll. J. Zimmerman . . . . .  566,958 
Sheet metal ridging mach ine. If. P. McColl . . . . . . . .  566,999 
Sbeet metal working machine. J .  F. McNutt . . . . . .  567,038 
Shel l  c l eaner. J. E. Whitebead . . . . . . . . . . . . . . . . . . . . . 567.057 
Shelvin�. etc . •  supporting. W. M� Poindexter . . . . .  567,002 
Shipper s tool . le. D. Woods . . . . . . . . . . . . . . . . . . . . . . . . .  566,955 
Shirt waist, I. �chneer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,940 
Shoulder and back bracing chair. Harvey & Amos 567�096 
Shutter worker, A. H. WheeJer . . . . . . . . . . . . . . . . . . . . .  567,016 
Signaling device, H. L. Webb . . . . . . . . . . . . . . . . . . . . . . .  566,951 
Skirt. bicycle, C. V.  Berry . . . . . . . . . . . . . . . . . . . . . . .  . . .  567,069 
Slei�h knee. !. Robbms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.047 
Suap, apparatus for soldifying liquid. If. S. 

Rutschman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,006 
Spark guard, etc., R. A .  Denni�on . . , . . . . . . . . . . . . . .  566,846 
Spindle driving mechanism, E. Atwood . . . . . . . . . . . .  567,lJ64 
Spindle supporting and driving device, .J . Duffy . .  566,8:i7 
�lJinnmg and douuling machine, combIned, E. E. 
SPit����I.
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Stacker, pneumatic, F. F. Landis . . . . . . . . . . . . . . . . . . .  567.031 
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Steam meter. G. C. St. J ohn . . . . . . . . . . . . . . . . . . . . . . . . .  567.054 
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8tone. manufacture of art ificial. C. C. G�lman . . . . .  566,751 
StOP motion spoon for machines tor preparing 

slivers, O. L. Humpbrey . . . . . . . . . . . . . . . . . . . . . . . . .  566.983 
Stove. heatin�. W. H. Loy . . . . . . . . . . . . . . . . . . . . . . . . .  567.034 
Stove or range, �J . 1\1. Koch . . . . . . . . . . . . . . . . . . . . . . . . . .  5tiG.773 
Stringed instrument brtdge. H. Ahlstrand . . . . . . . . .  566,R35 
Stump puller. A. S. Oberson . . . . . . . . . . . . . . . . . . . . . . . 567.009 
Suction conllectton device. rraylor & Davies . . . . . .  5(;6,816 
Sw itcb . See Electric switch. 
'l�able. See Ironing table. 
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Telephone system. villa�e or house, E. G. Hovey 566.762 
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T�re�hlng machme, H. & W. H. Campbell . . . . . . . .  567,117 
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rl'ire repairer, bICycle, W. H. Howard . . . . . . . . . . . . . . 5H6,764 
'lIt res, repair tool for pneumatic, G. Kirkegaard . . 566.772 
Toaster. R. G. A. Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,108 
'I'obacco pipe, E. W. Bryant . . . . . . . . . . . . . . . . . . . . . . . . .  56C.739 
Toilet case. G. W. Glover . . . . . . . . . . . . . . . . . . . .  566.752. 56tl.75.� 
Tool blanks, making, E. Rogers . . . . . . . . . . . . . . . . . . . . .  56G,937 
Tool turret. N. D. Cbard .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  067.080 

f,gb: �inCrii�YE�§��a88ie : : : : : : : : : : : : : : : : : : : : : : : : : : '  �:� 
'l'ower striker. F. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.843 
Trace carrier, McCord & McUregor . . . . . . . . . . . . . . . . .  M6.b66 
Trace carrier, A. G. Williams . . . . . . . . . . . . . . . . . . . . . . . .  567.058 
TractIOn engine, C. Kener . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,769 
'rra

R
' See Animal trap. Ant trap . Steam trap. 

Tro leyJ" F. W. Canales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.118 
'I'rusB, .Jjrickner & Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.738 

����r:e:�fasrr.; �uiX: 8:'G�8C�rtis : : : : : : :  :5&i.i.i67 to g�:;\;\� 
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Undertaker's pedestal. W. A. Penfield . . . . . . . . . . . . .  566.9&1 
V alve. W. W. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.011 
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VehICle seat. A. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . 566.886 

�:g��1: ���er5:vtl�d�.������.�: :  : : : : : : : : : : : : : : : : : :  �:�� 
Vebicle wheel. J. C. Reuter . . . . . . . . . . . . . . . . . . . . . . . . .  566.669 
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Wasbboard, Carroll & Carlson . . . . . . . . . . . . . . . . . . . . . .  506,890 
Washboard. M. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.933 
\Vasbmg machine. I. H. Arnold et al . . . . . . . . . . . . . . .  566,885 
Water closet, A. D. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . .  567.120 
Water closet. D. T. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . 566.771 
\Vater closet cistern, D. T. Kenney . . . . . . . . . . . . . . . . . 563,770 
Water closet fiusbing a.ttachment� P. J. Madden 566.fl90 
Water tube boi ler. J. W. Ward . . . . . . . . . . . . . . . . . . . . . . 566.826 
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Web�bing and feeding apparatus, automatic, A .  
L. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.925 
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Wheel .  See Sprocket wheel. Vehicle wheel. 
W beels during construction or repair, device for 

supporting bicycle or otber, D.iW. Ferguson .. 566,851 
Windmill . L. Ballbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.961 
Windmiil apparatus. L. Engberg . . . . . . . . . . . . . . . . . . . 566,747 
Window screen. O. G. Niehaus . . . . . . . . . . . . . . . . . . . . . .  566,929 
Wire stay weaving device, E. F. �t. John . . . . . . . . . .  567,053 
Wires, brace for mtersecting, C. K. Wolf . . . . . . . . . .  567.059 
Yoke center. neck. T. G. Mandt . . . . . . . . . . . . . . . . . . . . .  566,782 

D ESIGNS. 
Boiler tube. W.  H. Weightman . . . . . . . . . . . . . . . . . . . . . .  25.982 
Book. H. Bristow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.981 
Glove pattern. Marsden & Flovd . . . . . . . . . . . . . . . . . . . . . 25,000 

TRAD E M A RKS. 
Antiseptics and disinfectants. C. F. Potter . . . . . . . . .  28.838 
Bicycles, firearms. and gymnasium appara.tus, Hul .. 

bert Brotbers & CoP'pany . . . . . . . . . . . . . . . . . . • . . . .  28.856 
Boots and shoes, B. A. Corbin & Soo . . . . . . . . . . . . . . . .  28.847 
Boots and shoes, A. E Nettleton . . . . . . . . . . . . . . . . . . . • :l8,848 
Bottles and fiasks, � lass. C. J. yost . . . . . . . . . . . . . . . . . .  28,853 
tlrusbes, t00t h .  Hamburger & Company . . . . . .  28.851, 28.852 
Carpet sweepers. G. W. Perkins . . . . . . . . . . . . . . . . . . . . . .  28,854-
Churns and butter workers, combined, Owatonna 

Maoufacturmg Company . . . . .  . . . . . . . . . . . .  . . . . . .  28,855 
Ci.llarettes, A. Rodriguez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2B,M4 
Cigars. Heineman Brothers . . . . . . . • . . . . . . . . . . . . . . . . . .  28,833 
Cors�ts, Aurora Corset Company . . . . . . . . . . . . . . . . . . . .  28,846 
Coug-h drops in tbe form of tablets or lozenges. G. W. Smith & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.841 
Drymg k i lns. Standard Dry Kiln Company . . . . . . . . .  28,859 
Flour. wbeat , J. F. Meyer & Sons . . . . . . . . . . . . . . . . . .  28,845 
Foods. l iquid decoctionR or esse!lces of beef, mut-

ton, cbICken, and like, MaBon Heublein Com-
pRDy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  28.842 

Leather. sboe. American Leatber Company . . . . . . . .  28.850 
Liniment, J. L. De .1 arnatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.837 
:\lacaroni. spaghetti, vermicel l i , and noodles, 

Crescent MacaronI Company . . . . . . . . . . . . . 28.843, 28,8U 
Medicme for external apphcation, liquid, H. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.836 
Rempdy for diphtheria, J. Therrien . . . . . . . . . . . . . . . .  28,840 
Rubber sboes. McCord Rubber Company . . . . . . . . . . .  28.849 
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Tools. raHway t raCk, b lacksmiths', stone masons', ruining, ironworkers' and woodworkers', Verona 

Tool Works.. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.85!! 

PRINTS. 
.. White Sk in and Red Cheell:s," J.  Ottmann Litho· 

IZrapbing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

A 1l 1' i Jl r f' d  r O il Y  f)f tbe speciticatlOn and drawing of 
any patent in the foregoing 1ist� or any patent in print 
issued since 18iiB. will be furnisheci from this office fOI 
10 cents. In ordering plea�e state the name and number 
of the patent desired, and remit t.o Munn ,\: ro . . B61 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

( · u  Jl a d i u  l I o n  1 " 11 1  !'Ii may now be obtaIned by tne In ' 
ventors for any of the inventions named in tbe fo"e
J!'oing list. provided they a.re simple. a l a  cost of 140 eacb .  
if complicated the cost will be a. little more. }4'or full 
IUstructions address Munn & co., 361 Broa.dway. �ew 
\" ork. Other foreilU} patents may also be obtained. 

O R IH S A R Y RATES. 
I n . i d e  P a=re. each i n . e r l t o ll • •  ':;j eenr .•  n I 1 l1 r  
B a r. 't: P asr e .  e n c h  i U llle r t i o n  . . . ..  $ 1 . 0 0  a J i l l l!'  

r:r For some classes oj Advertisements, Special, and 
Hi{Jher rates are required. 

The abo Vb are cnaraes per RlZaLe line -aooat eight 
WOl"JfJ per line. This notice svows the width of the liue. 
tnd is seL in agate typo.:. ltn"ravina-s may head adver· 
tisements at l,be same rate per auar,e hne. ov measure· 
menLo as t.he ler.t.el· press. Advertls�ments musl "be 
received at Publicat ion Office dS earlv as Thursdal" 
morniDa LO appear in the I OIJOWinll week's iSSUE;. . 

Star * 
Lathes 

foot power 
Screw ... 

...  cutting 
Automatic 
Cross feed 

9 and t I - Inch Swing. 
New and Original Features 

Smd for Catalogue B. 
Seneca Falls Mfg. Company, 
6 9 5  WaterSt., Seneca Fall$.N. Yo 

AMERICAN PATENTS. - AN INTER-
estmg and valuab le  table showinJ! the number of patents 
cran ted for the 't'arious su bjects upon which petitions 
have heen tiled from the beginning down to December 
31. 1894. Contai ned In �CI E!,\ T I FIO AMRR[CAX SuP· PLE:'oI  Y.:\,T • .so.  1 no'.!. Price ]O cents. To be bad at 
this office and from a] l newsdealers 

MoaSllrin� 
Chesterman's, Excelsior. 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of all 
kinds for Architects, En
gineers and Drall/lbts
men. 

Tapos. 
Frost & Adams Co. 

EstabliShed in 1848. 39 Cornhill ,  

BOSTON, MASS. 

The Curtis Steam • • • •  

Pressure Regulator '" '" 
A steam savinI/: appliance of establlsbed 

value. May be used wherever necessary 
to control or reduue steam pressure. Its 
employment means a great savtng in oper .. 
sting expenses. 

iY"" Send jor circular S. A. 
D'ESTE 8< SEELEY CO. ,  

29-33 Haverhill St. , Boston. 

Sensitive Dri l ls, 
with 1, 2, 3, 4 and 6 spindles. 

Hi l l ,  Clarke & Co. 
160 Ol iver Street, BO,.;TOS. 

16 8. Canal Street, ChicaKo. 

Water Emery 
Tool Crinder 
Pi��� ��q�ir�B

S
io 

n
�u v�:;�t wN� 

water. Always ready ?or use. 8im· 
plest In construction, JIIOSt efficient 
In operation. 

IT" Send jor catalogue and prices' 
W. F. & l N O .  BARN E S  C O .  

1 9 99  R u by St. ,  Rockfo rd, I I I .  
Patent Carrying Track 

OVERH EAD 
TRAMWAY 

for MillS
irle�������e.

M
���

n
jor

S
�E�: 

or for 
The Coburn Trol ley Track Mfg. Co . ,  

• • •  H O L Y O KE, llIA8S • •  , 

SENSITIVE DRi ll 
A tool adapted for light drilling. 

Constructed specially for the 
of Bicycle Manufacturers. 

C. :L"T. C.A.:J:)"Y' , 

If" DO YOUR OWN Save money ! Make 
• ' .  money printing for 

PRINTING others ! T.ype-settIng easy:. PrInted rules 
8:s. PRESS fbr WrIte for cataiollue. 

. cards, circular.s, &c presses type, cards, 
. .". Press for prlnt!ng etcK�l,1f�\9'1·co. a small Daper, f4U. :Meriden. Conn 

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

The Globe Teiepbone Co .• Winchester. Ky. have 'or
dered a full equipment to be put In place of the "Koko
mo," because the latter operated so poorly that patrons 
refused to pay rentals. 

Hundreds of similar cases may be cited aWecting the 
apparatus of nearly all so-called competitors. 

WEST E R N  T E L E P H O N E  CONSTRUCTION C O .  
260 S o u t h  C l i nton Street, Chicago 

The Largest Manufacturers oj Telephones in the U. S. 

Direct Coupled Enllines and Dynamos for 
MAR I N E  and LOCAL 

LI G HT PLANTS 
Equipment complete and un
su

�
assed. Electric Motors 

an M�tY��:: l:
l
fg�� :np� For particulars, address 

BE LKNAP MOTOR C O .  
DOME OFFICE, 

Port land.  Me . . U. S . II .  Brancll Ojfices: 19 Pearl St., Boston. Thames Bldg • • N.Y. 

Electrical MIg. Co. 
ELBRIDGE, N. Y. 

MANUFACTURERS OF 
• • •  High Grade 

Dynamos 
and Motors 

for Light and Power. 
NEW IMPROVED 

TAPPI NO MACH I N E  
25·��s����t\�liP�afl�'d?

ay. 
Machhlf�ry n n d  T o o l s .  

HI'ass Machi n e  S(·l' f" W M .  

H ARVEY H U BBELL,  
Wl" __ ..... 

876  State Street, 
Bridgeport, 

Conn.  

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANOENT, 
REFLECTINO and WIEDErIANN 

l�!I!!!'!!�� 
OALV ANOrIETERS . • • • • 

CatalofTUe free. 

E. S. Ritchi� �!.ons, Brookl ine, Mass. 

A. Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 
as easily as· 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
May we t ell you about it 1 

P ENBERT H Y  I N JECT OR  C O . , 

1 1 6  Seve n t h  Street, D ETRO I T, M I C H .  

I M PR OVED 

A DJ USTABLE 

"S" WRENCH . Easily operated. 
Free and Accurate 

Strong, Durable. For Circular. address 
IIEillI S & C A L I, H A R H WA R E  & TO O L  C II.  
I' .  I I .  !lox 1 4 00, Spri n gfield,  M ass., U. S. A. 

for Bicycle Manu
facturel s and Small 
Repair Shops. Best 
hPuller" and strong .. 
est on the market. 

Send jor circular 
uS. M." and prices. 

Springfi e l d  Ma
Id, 0., U .  S.  A.  

Patent Improved LUb�i�!i i n g  Fifth Wheel 
F O R  A L L V EH I C I, I';S. 1":1 

Used and indorsed by leading car ... 
riage builders. Lower half iB com
posed of wrougbt iron. Upper balf 
of fine bronze, in which a series of 
pockets are set, filled with a com .. 
pound of IZraphlte under higb pressure. Absolutely self-lubricating. Manufacturers of Graphite Bushings, BearlIIgs, and Wasners. lllustrated circulars sentjree. n it A  PH I'I'E 
LU ll lt IC A T I N G  C O . ,  "Box S. 11 0 0 1 1 <1 Brook, N. J .  

FOR BICYCLE M A N U FACTURERS 
QUINT'S 

TURRET DRILLS 
Arranged for Tapping witb from tWu 

to twelve spindles. 
A. D. QUINT. 

4 C l i nton St. ,  H artford, Conn. ,  U. S. A. 
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lWannt'. MotaU"'pi!l!0f::: ':;Wla�� the Mast Cool.

• • •  J UST R EADY • • •  

The Metallic Alloys 
A Practical Guide for the Manufacture of all kinds of 

�;�r�e::'t�:��lr
a
���g:� �rpt�sr.,:tah���f:.; and their Application In the Arts and the Industrle. ; with an ,4.Plendlx on the CoIOrl.w, of Alloys lind the 

::'l?;.t'l .f?ec�n�h���· �I f'�:f,a�� E!�i�� Metal Worker's Hand�OOL" IDnstrated hy 3( en· 
=��o; 1-J:': .. �� . . . . . .  �.��.�� . .  �I.t.li�.r.l 

rr ThiB volume wUl be """" IrII mail to � addr .... in 
the world. or aeli.vered !nJ _ .... ·0. O. D .. frtJlaht paid, to 
anll addr ... in the United Statu for t4,6Q. 

P'"" A circular of 4 _ .... showing the ful.l Tablt of Pc"," 
tents, wUt be sent Iree to a1l1l one Jumishiny �"i8 (I'.·..ItrllBB. 

H EN R Y  CAREY BAIR D cl CO. 
I N DUST R I A L  PUSLISH E R S ,  BOOKSELLERS .. I M �iltTERS 

8 1 0  Walnut St., Phi ladelph ia. Pa • •  U .  S.  A. 

The Bartley D irect Running Saw Mi l l  
�J't s����� 'j?��.; Saw Mill no ... on the market. Can be set up anywhere. Cuts all kinds of lumber. Entirely self-contained. No lost power. Hundreds In use. rr Write for Illustrated Catalogue. 

W". BARTLEY " SONS. "'rs •• Bartley Station,  N. J .  

GOLD OR SILVER 
ores can be crushed more eCQnomlcally by onr patented STEAM STJtM P than ·byany other method. DO YOU KNOW that in 
IIrstcost,operatlon, lransportatlon, montbly repalftl, time spent In Installing, WE CAN SAVE YOU MONEY. Prospectors and capitalists write 
CATES I RO N  WORKS, ' C H ICACO. 

CROOKES TUBES AND ROENTGEN'S 
�heo���r(�f��o����e t��:8Pa�O!��r�Yofase::i�.��fg:.�d 111 about Crookes tubes. SCIENTU'IC AM1I!RICAN SUPPLE
MENT. Nos. l S I ,  1 89, �3S, 243, :.t44, 1 9'.l. 79il, 90;;, 9S0. 1 0;;0. 1 0;;4, 1 06;;. 10il6. 1 Uil7, also 
SC IENTIF IC A M EHICAN. Nos. 7. S, 1 11 and 1 4, vol. 74. These pro(uAely i l l ustra.ted SU PPLEMEN'rS contain R most. exhaustive seri�8 of articles bn Crookes tubes and 
t�e f���le;i��:;.S B������re�;�;h f:ct�;e�,���li�:ruv':�� tully the experiments which 80 e�oited the world, and wblch are now again excitlDg attention in connection with Roenhren'a photography. Price 10 cents eacb 
To be had at this oflice Rnd from 1111 newsdealelIIo 

SAVE � YOUR FUEL 
By usln� our (stove pipe) RADIATOL 

With HI 120 C'ro .. Tubes. 
ONE IItove orturnace croe. the work of 
TWO. Drop postal tor proofs from 
promtnent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from eacl1nefghborhood 
tllled at WHOLESALE price. and IIeCU1'eII 
an agency. Write at once. • 

ROCHESTER RADIATOR COMPAitr, 
3:4 Fum_ St.. IIOCHE8TER. N. r. 

WIRE Machlnery 'or maklng WIRE any articles 'rom 

Antomatic ������nl�����1r.f.artment Is In 
Machinery for making sheet metal goods. 

THB WATERBURY MACHINB CO. ,  
P .  o .  Bo][ 1025, 

WATEIUlURY. CONN • •  U. S. A. 
Durable-Easily Applied.  Tbls roofing I. mannfactured 
from natural Trinidad .... phalt materials. and Will not dry up and become brittle under ex
posure to tbe weatber a. coaltar rool1ngs do. IT Send jor 

�:'cTr�=�=t:.1'to 
WA ltRE'" C H EMIVAL 

& IU FG. CO •• 

!!Iil �:!�0�0��.
e
�!'8. A. 

MANUFACTURE OF STARCH FROM Maize.-By J .  ({ riegner. Full detai ls of t.he process. With one i l lul!JtratlOn. Contained In SCIJl.:NTIFIC AMERICAN SUPPLK>l ENT. No. 1 01:.t. Price 10 cento. To be had at this office and from al l newsdeuler6. 

ACETYLENE GAS AND CARBIDE OF Calcinm.-AII about the new tl luminunt, ita quulit ies. chemistry. pressure of liquefaction;. it! probM.ble future. experiments performed with it. A most valuable series of artiCles, lli vinJl In c'Jmplete form the pH.rticulars of this !ubject. A ppar"tll. tor makin" the " .... COntained in SCIENTIFIC AM KILICAN SUPPLEMENT, Nos. 99S. 1 004, 1 007, H)I �, 1014. 1 01il, 101 1;. 10:.t�, l03il and 1 03S. 'rhe wOlt recent IIpparatu8 of sim-
r,le aDd more 'elaborate type described and Uluatrated 
n special acety lene Supplemellt No. 1 Oil,.. Price 10 oents each. To be bad lit this office and from all newsdenIerf'. 

H.YP· NO' TISM 1i1Xty meth...1 ... �; m:r prooese n. 
100 page book, 100. Kef to l'ower. 

JIOo. ftof,. . .AlufenIo .... S. A.. 11; lfaaoilIctTemJll8,o �o. 

J 'ltutifit �lUtritau. 
VELOX PJ'( '(;lET.) A Revolution I n  Pho-M .- .'\.. tographlc Printing. 

When exposed to the """,e light, print. ilOO tlme� q uicker thau a l b u m e n .  • • 

GLOSSY 0 MATT No dull or rainy weather to Interfere With your work. r • !'trio dark rOOl1l8 nor (�omJ.�l icated manipulation. Devel·,ped and toned as !ast as tile printing frames can b. ft/Ud. A choic. 0' to'rlU """,e 
beautifm than can be proouced on anll otller paper. Permanent prints. Tbe IO'OOtest paper for hot or damp cJtmates. A O  cell hi in stamps brings two sample dozen cab's, developer and three sample prints. 1'1 e p e r  .. Platlnoid, Enameled and Rougb Bromide Pap .... are the best and most uniform In tbe market. N e pera I' () P, an ..... o/ubl< gelatine paper. 

N Oh ' I 0 Rembrandt, a Matt Prlntlug-out Paper. epera emlca 0., Sole Man u facturen, NE PERA P A lt K ,  N. )" .  

AUTOMOBILE C A R R I A G E S :  THE O N LY PRACT ICAL MAGAZ I N E  CAM ERA. Parl!!.Bordea.ux·Paris Race of.-Brief account. of the perforlDlIllce of the vehicles tbat obtllined the prizes . in  S U N A R T ' S  I he competition instituted b y  the Petit JourlHtl. \V lth 
9 i l l ustrations. Contamed in  SCI ENTIFIC' A M E IUCAN " UtNI ,  V IOl V IC I ," S P P P L E M KNT. No. 1 O�3. Price 10 cents. '1'0 b o  had at � thifl office and from aU newsdealers. 

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

, -' .. 
No licensed Engineer or Pilot required. Speed and Sa!et-u 
Guaranteed. No Dangerous Naphtha or Gasolim used. 
:Uarlne Vapor Enlline (:0 .. J cney (J l t y ,  N .  J .  

They have a t o n .,  that' 8 
n i l  th .. i r  own • • • • •  

THE  NEW :r� t�? ���et 
D EPART U R E �no"�\h3 
BflLS · �Wer!,-:�esl�I�: 
�:�:M�c:�" r  ��dN�:t"llt3:. 
l' A R'I' U RE II .. L l, (JO. , 
� 1 0 N orth Main p,u'eer, 
Bristol. (;Oll ll . ,  U .  S. A. 

An old and well est.bllsbed house havlug every facilIty at t.helr own establlsbments In London, Manchester. Liverpool, CardUr and Southampton, for the Introduction and sale of goods are open to take the sole agency 
::'m��t r�lr!!ln �� -:fu�:�\�t�:;:'':I!,�?I�'\lre�: 

SU NART MAGAZINE. 
SU NART FOlDINGS.  

Send for Illustrated Cata
logue-2 cent stamp. 

SUNA It'!' 1'0 0'1'0 CO . .  ROCH .:S'1'EIt, N. Y .  
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To EI.ctrlcal 

.... Work.rs. 

SCIENTIFIC AMER lCAN DYN A lM O. Description of a plain shunt-wound dynamo of simple construction, capable of supplylDj( a current of from 00 to 75 11O-volt Incandescent lamps. or of be� used ... a 
�:r lb:boe��ftt ��\'h:=a�� ��s��

n
:�i��"1iC .��:�!r. by Mr. W. S. Bishop, of New Haven, COnn. It Is de-

���':l'e�?r!':����:t;;�!: sfJp't:.ef'�� �g� t��t�� use, but ... ho do not care to enter Into the subject scientifically. Wlt� :U illustrations. Contained in "'IENTIVIC 
A M EHlCA " � u P PJ.>; " Y. S T, No. !Sf;;;. PrIce 10 cent.. To be had at this office an11 newsd<l&lers. 

LlJrhtand line machinery to order ' models and el_ t l'icail work specialty. E. O. CHASE. NEWARK, N. J. 

Shorthand by' Mai l  ������'lJl��JI� Ius.,.. Pre<. Potu tlhorthand COllege. Williamsport, Pa. 

I CE  M"\ ( · H I N E�. ( � (I 1' I i !iiPl ": lI lr i ne,i..  H l' P U" f" I'III' 
a n d  lIor r l er!i1' !'I n r h i nery . THE VILTEB M1!'o. CO .• tI99 Clinton Street, Mil ... aukee, Wis. 

��� ... 
e&rl!!!.�r�t��m�s�n��L'M�!� 

W ELL DR ILLING AND PROSPEOTING  
mines. g ... an:f water works. mllls

t 
blvcl!'8. ete., etc. 

=".:'J': s3��I=i, x:;.d�[ lILt.. �t�: 
MACHINERY OF HIGHES'1' GRADE. 

1.00M18 (JO .. '1'iJlin, Ohio. 

FOR SALE, choi(:e sites for Factor
ies, Found ries, Refineries, Ohem 
ical Works, Lumber Yards, etc. ,  

4!��s.
D!t�I I��!�a!n 

... ��r�!n�r
o� �2�1fD VOL:\EY W. M A SON & co. 

fi.'i.":i!�,s�rl:g,.����� loo:;s��'C:�.d also fronting fRICTION PULLEYS, CLUTCHES, ana ELEV A 'fUI �S OOD E N  T A N KS. 
For RaIlroads, lIms and Manufaotorles. Bnllders of Steel Towers and Tanks. 

s. B. SCHIEFFELIN, 968 Madison Ave .• N. Y. I'ROV I J) Er\CE, It. I. 
La. Red Cypress Wood Tanks a speolalty. 

W. FA CA 1 , J1 W .: r . 1 .  ()O • • 217 E. MaIn Street. Lonlaville, Ky. 

�" " " " " " " " " " " '� 

I �,,�!:.�.�!=� I �:"ERIC.AN. continueto examine Improve. � 
� tor Inventors."'ents, and to act ... SoliCitors of Pateuts � � In this line of bu.lnes. they have had nearl1f.. �11 � 
� l�1'�������'or�a�ri! ��::i�:?���'���8, �J � � tbe prosecutlun of Applications for Patents In the � __ United Ststes, Canada, and Foreign Countries. Messrs. _____ -- Munn '" Co. also attend to tbelreparation of Caveat., __ 
� �8Y�p�':tsf�� r���e���:!' of i!:��:8. Al�i��Ii:'::,; � � Intrusted to them Is done with special C.ll'e and prompt- � 
� nes':\. ��:.e'iil�t:����"e t�r::�8.rge on application. con- � � tainlng f:m Information about Patents and how to pro- � � cure them ; directions concerning Labels, Copyrl"hts, � 
� �::g!:ie�t.�eW:je�gge8�.es�eiii�::8 ��fl�:e:;:,n�1 � __ Patent.. etc. ---- We al.o send, !ree 0' charge. a SynO£8IS of �'orelgn � 
� �:��ts�� :g�;�r.fctp.5 ��i.:J�;�;\h�d;�r���ur!ng � � M U N N  cl CO. , SOLICITORS OF P A T E N TS, :: 
� 36 1 BROADWAY,  N EW YORK. � __ BRANCH OFFICES. - No. 622 and 624 F Street. Pacll1c __ -- Building, near 7th Street. W ASHI�GTON, D. C. __ � � 

�" " " " '�" " " " " " '� 

MODE LS 0.. E X P E R I M E N TA L W O R K 
Uo *- GAT A L O G U �S � ?t'" • , F FI E E  - \..S,::J 

i'l � GE AR S UN ION �OD'E'i:'WDilK'"s: CH ICAGO -4 ,,--D EA F N ESS ! and H EAD NOISES relieved by using 

2 . Wi lson's Common Sense Ear Drums. .. Ne ... sclentillc Invention, entlrell dltrerent In construction from all other devices. As.ls the deaf 
... hen all other devices fail, snd where medical skill h ... Iliven no relief. i!afe. comfortable. ana Invisible ; no 
"1'tV'f ,���f� at�A'�refitlt l�rt'M°:-3tJ"lfc��etco , 
rr lCnDf::.!I��u�� !�

I
I����'i:!�!�"YOrk 

��!..!!!PEJ!I!p'h.!g!.. 
� h�:-��� 

whtspftmay M plalDly h-.rd at600 ft. No � 
Nqulred. BeoelTItII are lIIIit:atiOll bard rubber, tbiI 
IUDl in toftQ .. ued 01l J'fIIUlar I •• tta.mentl. Por 
io.llde ad aU .bort u.. thla 18 better u. ... a '100 Outat.. Complete tor both .. a..nh all....arl .. aad lutnto.. tor ualq. Snt by apNI on neelph! 10e. or by mill for •• H. IlaEISOLL '" IRO. OS CORiLAIIT ST. 

mORarcb ' ..  'JURat .. Batttry 
King of Acid Batteries. Price complete, No. 1, lUll: No. 2, II.Ill ; No. 3, 13.00. Illustrated cfrcn1ar free. Blao
trio bell banger·s gulde. lOc. C. M. TU RNQUII!IT, 21 6 South (Jlark "'tre.,t, ChI cairO, I I I .  

The Berkefeld House Filter 
TI&e �ter�l��� ....... leadlnlLanthorltles In Europe and America. It Ilivea a contlnuona 110 ... of 111-tered water, absolutelj free from gernJlI. It I. easily cleaned, ... �I Im�.r8ll "" main on tbe surf_ of t e ter!ng c:rllnder. Cylinders can be at oed by boiling In water for one hour. tor 

cirODI ..... IIIld Ilrlcee to the BKRK.ElI'EI,D . •  ILTEll -CO'l 4. Ceur tier • .,,, !lie .... Yora. 

BOO KS Standard works on Political Economy and FinanCial questions of the day, 8�'fpa!�?00� eJ';;.,lJ�e ="'� 
Mercanti le Book Co • • %6 Medi nah Temple. Chicago. 

NEW LONDON---

THE INSIDE ROUTE 

How to Repair Bicycles 
An I I I u 8trated Treatisp, covering the entire sub-
�'i::t'!��rfii"���th�rel.h;:s't�I'A��:

a
fl �� 

In stamps. T H E  fo'RASSE CO. , !ll Warrea St .. New York, N. Y. �(§)O.- On brighl lIIetal sur· 

.... � faces. :\1achmery . .". ",  

g. Tools.ctc .• absollltel�· 
. p r e v e n t e d  b y  u s i n g  

MANNOCITIN .. V'DOHED ..... LEAD! ..... nRlIU. 

_ _ . '-ca.�_� {lftoGoetze.n8 Broad St .. NewYork 

INSTRUCTION IN CH:BMl�TRY. Exhpecalrl-menta1..Ino_lc. OllJBlllc, Theoretical and Tee nl ('beml.try ; -nlo ...... lpe. Qualitative and snantltatlve 
����

s
:,si =Y\S�s�����.M�}f��tl:'� � 

wltb Degree of B. S. New and Commodious Labor
atories. "FIne Gymn ... lnm and SWImming Tank. Personal Attention to each Stndent. Address, Chemical Department, Polytechnio Institute, Brooklyn. N. Y. 

DIXON 'S 69 1 
CYCLE CHAIN  

aRAPH ITE 

saves wear of  chain, pr� vents rust and inpreases 
ease, speed and comfort. 

r;w- It will pay you to 
send 10 cents for sample. 

JOS. DIXON CRUCIBLE CO.. JERSEY CITY. N. J. 

THE BICYCLE : ITS INFLUENCE IN Health and Oi.ease.-By G. M. Hammond. M . D. A val_ uable and interestill� paper in which the tlub.lect is exhaustively treated from the fol lowjn� standpoin t s : 1. Th"e uee of the cycle by persons in health. 2. The use of the cycle by persons diseased. Conta.ined in 8(,IE�Tl FIC 
:r�::�"a:l �t �gr.';,�� Kai,� �� �'!;WSd�":J.0 cents. 

�8u USE  G R I N DSTO N ES ?  
(f so, we can supply yon. Ali sizes 
Dl ol l i l l e d  and 1I 1 1 1 11 0 1 1 1 1 I f· d .  always kept In stock • . Remember, ... e make a specialtyof selecting stones for al l spe. cial purposes. rr Ask!or catalogue. 
Til "  C I . EVELA N J) �TOr\E f :O. 

2d floor, Wilshire. Cleveland, O. 

SMALL MOTORS for All Purposes. �he best manufactured. Specially adapted 10 all kinds of �ht work� sewing machine outllts �n�' s�J fO��:aIO��:�e%I�:t��t\m�r��1 ;lI O T O R  ( : 0  . . Manufacturers of Electric Mot�rs and Electrical Speclaltl.... 1 2 :.t  
,' l i tc h e l l  

. 
St., I'ROVIDEN.(JE, R. I. 

Twelfth EditIon Now Beady. 

THE SCIENTIF IC AMERIOAN 

CYC LO P EDIA O F  
Receipts, Notes and Oueries 

1 2 ,500 R ECEIPTS . 7 0 8  PAG ES.  
Price. $ 6 .00 In  Cloth ; $6 .00 i n Sheep ; $6 .60 I n  Hall 

Morocco, Postpaid. 

T �o�� h����'; been on the market for nearly six years, and thedemand forit 
has been so great 
that twel\'e editions have been 
called for. 

I t is entirely distinctfrom the ordinary receipt book in lIeing tboroughly up to date. 
The work may 

be regarded as tbe product of 
the studies and p r a c t i c a l experience of the 
ablest chemist. 
and workers in 
all part. of the world; the information given being of the highest value. arran.ed 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 bere be found answered. Those who are engaged in almost an.v brancb of industry will find in this book much that is of practical value in their respective cal lings. Those who are in search of independent business or employment, relatmg to the home manufacture of salable articles, will find in it hundreds of most excellent suggestions. 

r;w- Send f(W de8er!ptive eireulan'. 
MUNN & CO., Publishprs. 

361 Broadway, New York. 
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mOrntDR' to appear in the followtnll week's i ssne. 

(ribunt � BitVdt 
Tested and True. 

The ER8ie.' R u n n hllt' Wheel In the World. 
lIT Send for Catalogue. 

THE BLACK MFG .  CO . ,  ER IE ,  PA. 
HALF A CEN T U R Y  OF CYCLES. -AN 
intere8-tinl! h i story of T he cycl e from i r s  orhdn up to the  
pre6ent t i me. T ile  first  crank-rt ri v e i l  b icyc le .  rr he 
. ,  bone-shaker " A n d  its su cceSbors. The tr icyc lp,.  The 
modern wbep- I .  Cyc le  bni ld inc: a s(� ien ce. Poi n t s  o f  1 m  .. 
Dr"",ement. T h e  onel lmar ic  t i re. A hand a n d  foot c'fcle.  
With 9 illustrations. Contatned in SCIENTIFIC A,,'I<RI
C A N  SUPPLEMENT, No. I O t � . Price 10 cents. To b� hq('j at.thls office and from all newsdealers. 
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Typewriter 
____ Patent 

This company owns Letters 
Patent No. ,');;8,428, issued April 
14, 1 896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. . The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 

I GE"TS WANTED FOIt FINE TOOLS IN EV£RYSHOP 
It CAT�T��R U.H.BESLY &. (;0: AND AGENCY. CHICAGO, I LL.U.S.A.-

N I C K E L  
AND 

Electro- Plating 
Apparatus and  MateriaL 

T H E  
n & V a n W i n k l e  

Co., 
NewRl'k, N. J .  

1 36  Liberty St., N .  Y. 
SO & 37 S. Canal St., 
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J c itutifie  �mtrican. 
To THOSE INTENDING BUILDING�......--�· 
To insure a perfect and permanent finish on all natural interior woodwork the use of 
the WH EELER PATENT WOOD FI LLER is essential. It leaves the wood-pore" transparent. 

AN OUTS I D E  PAI NT that outlasts lead and oil paints, is B R E I N IG'S L1THO G E N  S I LI 
CATE PAINT,  especially adapted for buildings exposed t o  salt air. 
Architects and owners, in their own interests, should see their specification8 <STied out in fu]], and examine bills 

for the articles specified before accepting work as satisfactory. ' . .  __ _ 
References-Most of the leading architects throughout tbe U. S. Sole .6t.nufacturers of the above articles. 

THE BRI DGEPORT WOOD FINISH ING CO. ,  New rlilford, Conn.  
New York, 240 Pearl Street. Chicago, 2 1 5  E. Lake Street. Boston, 85 Oliver Street. 

can be made as w e l l  with 
any kind of pain t-Even .. hlte 
lead. But If you have an eye 
for beauty, a thought for econ
omy, a desire to do the work 
right, you should get 

PATTON'S &��fD PAINT 
Prepared on scientific principles i n  Patt.on Proportions 

Tested for 40 Jears and durab i lity guaran teed. 
Exclusive agency gi ven to onc dealer only I n  a tow n .  Ir  

y o u r  town h a 9  no agent, order direct. $1.50 p e r  gal . ,  regu� 
lar bouse colors. Freight paid to any R. R.  station east or 
D en\·er. " How to increase Lhe aize of your bouse with paint"  (ree for the asking, 18 cnmbinations of artlstio bouse 
colori ng free of agellts, or send us 4 2c. stawps. 

lAS. E. PA.TTON CO., MII,",ukee, Wis., U. S. A. 
Also Patton', Patv.t (White Paste Forw) Same Quality. 
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IT Wnte for Special CatalO/Jue. 
W E U "" I'Elt iU l? G .  C I I .  

1<114 West 15th Street, CHICAGO 

SAFETY O I L  ENG I N E  
"A thoroughlV StlCcessful commercial En

gine uBim4 a Safe OU."-Franklln lnstltut.e 
No Extra Insurance, No 

���t:.t\:'
o 

S��: \Ocg,�S�\�':.t 

The $5 .00 

POCKET KODAK 
EASTMAN KODAK co., 

Sample photo and booklet 
/I)r two 2-C(Jlt stamps. 

The . . .  
R O C H E S T E R ,  N.  Y 

Premo Camera 
* 

Styles for 

1 8 9 6  
now ready 

* 
R O C H ESTER O PTICAL C O . ,  R ochester,  N .  '( 

and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
P R E I S T M A N  & CO . . l ncorp'd,  � 30 n o u r s c  B l d � . ,  l' H I L A D E I . I' H I A , I'A .  '- HAVE YOU aOT OUR CAT-
The Chicago Gas & Gaso l ine Engine CAS AND CAS���U: �;:; I�S::R

O; E N G I N ES 
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s
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g� CASOLI N E  T RACTION E N G I N ES 

equal for absolute, steady speed COM B I N E D  E N G I N ES A N D  P U M PS 
rgd

s�z'!,"
a��tYa 1��ma

s��ag CASOLINE PORTABLE E N G I N ES 
stre,!-gtb. Catalogue sent on USE D A N Y  PLACE 
apphcaUon. BY ANY O N E  

MANUFACTURED BY FOR ANY PU RPOSE 
J. J. N O R LlI A N  C O . . CHARTER GAS ENGINE co. Box 1 4B Sterl ing I I I .  

48 U A "  iputh Clinton St., ' "  
OBICA.GO, ILL. ---------------------- --------

F R E E  from 
����lf�����8 

Greatest simpJil1i .. 
ty I efficiency t and 
durability. Get cat
alogue by sendino 2 
:/-cent stamps. 

P. F.  O L D S  & S O N ,  
T h e  Gasoline Engine Builders, Box �18, LANSING, llICH 

ACETYLENE APPARATUS.-ACETY-
lene number of the SCIE!'\TIl"IC AM l&1UCAN SUPPLE .. 
M EST, descri binll. with full i l lustrations, the most 
recent .  sim ple, or borne made and commercial apparatus 
for �eneratln",  acetvlene on the huge and smal l scale. 
'l'he /las as made for and used by tbe m icroscopist and 
studen t  j its use i n  the mallie lantern . Tbe new French 
table lamp making its own acetylene. Contained in 
SCIEXTIFIC AM E IUCAN SUPPLEMENT, No. l O � " .  
Price 10 cent!. Tu b e  had a t  offioe. 

DON'T BREAK YOUR BACK 
but use the MEWElt AUTOMATIC FEED DRILL. 

No pressure re .. 
'mired. All the 

power Is applied directly In 
cutting. No power Is lost In 

forcing e drill tbrongh the metal or In feedln� th� 
machine ... t h e  feed and pressure batn" entirety autQ
ma.tic. The operator simply turns the btt .. brac,e (or 
wha.tever meRns is used to rotate the drill) and the 
ma('bine does aU the rest. Can be used in any bit-brace. 
flexible shafting, etc. A great labor saver. Indispens
able to all mechanics using a driU. Every machine war
ranted. As& your dealer for one. Manufactured flnly by 

M E W E R  TOOL CO. , PORTLA N D ,  M E. 

How to Build 

U�lng Natural Gas, 
(�al Gas. Producer 
Gas, and Gasoline di
rect from the tank. 
1 to W H. P., act1.Ul!. 

Th" S p " i n lt' fi e l d  
(� I I  Ii' E lI U' i  U t" e o . ,  2 1  W. Washington St. 

8pl'intrfie l d , O. 

At I p '  Blcvclea, W:l.tChlll Gutlet Buggie8 H:'rnt'I', SlOwmg lla.cbint" Org:lDl. Pi�n08 Sltfell,ToollI 

4- rl r 0 Scalet or ftll v" rletiea RDd 1000 other articles lJ U Lilts free_ CHICAGO Sc.t..LB Co. , ChlC:lgO 1 1 1 .  

Does Your Bench lack 
anything t o  make i t  complete in the way of 
a tool outfit, or do you need a boiler injec
tor ? Consult the " BOOK OF TOOLS . "  

, t��Am��P�ci'!���!S�� 
alogue ever Issued. 
Contains 550 pages and 
over 2,000 illustrations. 
Prices are given. 

A OOpy of this book sent 
postpaid to any address on 

. receipt of 25 cents In stamps. 

CHAS. A. STR ELI N G E R  & CO. 

AddresS B o x  1 2�, Adv . Dept .  D ET R O I T ,  M IC H .  

J ESSO P'S  S T E E LTHB\�\RY 
F O R  TO O L S, S AW S  E: TC. 

W'!! J E S SOP '" SONS t: �  91 JOHN S T  NEW YORK 

a Home".-"--·� 
Those tntendlng to buIld will find the very best practical sug

gestions and examples of Modem Architecture In the handsomest 
Arcbitecturai Magazine ever published 

"The Scientific American 
Building Edition. "  

Eacb number I s  illustrated with a Colored plate and numerous 
handsome en�ravlngs made direct from photographs of bUildings, 
together wi th Interior views, floor plans, descrlptton, oost, location, 
owners' and architects' names and addresses. The Illustrations 
include seashore, southe� colonial and city residences, churches, 
schools. public buildings, stables. carriag'e houses. etc. 

All who contemplate bulJdlnl!', or imprOVing homes or structures 
ot any kind, have tn tbis handsome work an almost endless series of 

the latest and best examples from which to make selections, th1lll aavlng time and money. 
PUBLISHED MONTH LY. SU BSCRIPTIONS $2. 50 A Y EAR. S, NGLE COPIES 25 CENTS. 
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::g�ress M UNN & GO., Publishers, 36 1 Broadway, _New York 

N U M B E R  
4: 

yOS T 
A Petiect Typewriter Does 
Petiect Work. � � � 
"The Beautiful Work of the 
Yost " is Unequaled. � 

I'Ir SernI for Catalogue. 

Yost Writing Machine Co. 
61 Chambers Street, 

New York. 
40 Holborn Viaduct, 

London , Eng. 

- - T H E  

IT E"'TA H J. J "' II E I I 1 S.J � . 
The  Most Popu lar Scient ific Paper i n  the  Wor l�  

O n l y  8 3 .0 0  Il Y e lll', I n c l  . .  d i n �  1'0 H I R � e .  

W e e h: l y--5� N n nlbel'� R Y enr.  
'l' h i ",  n· i d e h· c i rcu l a t e d  a n d  splendIdly i l lustrated 

paper is published weekly. Every number contains six
t een pages of useful information and a larJZe number of 
original engravinlls of new inventions and discoveries, 
representin� Engineerln� Works, St.eam llachinery, 
New Inventions, NoveltIes tn Mech anic�, llanufactures, 
Chemi 8try, F,lectricity.Tele't'raph y, Photograoby, A l"chi
tecture, A griculture, Horticulture, Natural Hi story, 
etc. Complete list of Patents each week. 

'1'" « ' 1 " 1 1 1 ,," of :-O ll h !Ol c l" i ,) l i n l 1 . - 0ne copy of the SCI E N  .. 

TI FIC All ERICAN will be sent for one year 52 numbers
postage prepaid. to any subscriber in the United States. 
Canada, or Mexico, on receipt of 'l' h 1" t !e  U u l l a  .. ", by 
the pub:lshers ; six months. $1.50 ; three months, f1.00. 

( � I I I h ... . - Special rates for several names, and to Post. 
masters. Write for particulars. 

rl'he safest way to remit is by Postal Order, Draft, or 
Express Money urder. Money carefully pl aced inside 
of enveLopef:, securely sealed, and c� rrectly addressed, 
seldom goes astray, but is at the sender's risk. Address 
Jill letters and m ake a1 l orders, drafts, etc., payable to 

ill U !\ �  &; V () •• 3fi l B nuul ,,· n y .  i\ C \V \.'" 0 1'1,. 

--.@ ----

Jdtntine �Ultriean JU1)plrmrnt 
'{'his js a separate and distinct publication from THE 

�CJ ENTU'IC A,MERICA -,' , but i s  uniform therewith i n  
size. every number containing sixteen largE:' pages full 
of engravings, many of wnich are taken from foreig-n 
papers anc accompanied with translated dp8criptions. 
THE SCI KNTIFI C AIU ER1(;AN SUPPLEl\f�NT is published 
weekly, and lDcludes a very wide range of contents. It 
prc�cr..ts th:� most recent papers by emi nent writers in 
all the J)rinciPflI uepl'!,rtment� uI ;-::c : e IH;e anel the t: �eful 
Art� ,  c rnhraci l lg' ll i o h JJ;Y, (� l'( l j ( jgy,  ':\l ineraloc\". ,"atural  
History, Geography Arch reology, Astronomy, Chemis .. 
try, El ectricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Enl!ineeri rg, Mininjl, Shlp Building, 
llarinp. Engineering, Photography, Technology. Manu
facturin� Indust.ries, Sanitary Engineerin�. ARTiculture, 
Horticulture, Domestic Economy, Riography. Medicine. 
etc. A vast am ount of fresb and valuable Information 
obtainable in no other publication. 

The most important Engineering TJarks, Mechanisms, 
and :\lanufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLl:l'tI l!:NT. for the United St ates, 
« 'anada, and Mexico. 15.00 a year ; or one copy of the 
SCIENTIFIC AM ERICAN and one copy of the SUPPLE
M ENT, bot.h mailed for one year to one address for ,i.OO. 
Sin�le copies, 10 cents. A dd reas and remit by postal 
order, express money order, or check, 

iU U lIi N  &; C O . ,  3 6 1 U l'ondway, New YOl'k. 
--*----

�ttilc1i llg �(tithnt. 
THE SCI�NTIFIC AMERICAN BUILDING ED1 TION Is 

is.ued monthly. ,2.50 a year. Single copies, 25 cents. 
Thirty. two large quarto paJZes. forming a large and 
splendid l\1a2azine �f Architecture. rich ly adorned with 
elegant plates an<� Jther flne engravings ; illustrating the 
most interesting exampi es ot modern Architectural 
Construction and alhed subjects. 

A special feature is the presentation in each number 
of a variety Of the lat.est snd best plans for private resi
dence�. city and country, including those of very mod
erate Cost as weH as the more expensive. Drawings in 
perspective and in color are given, tOJZ"ether with Floor 
Plan�. DeRcript'lons, Locations, Estimated Cost, etc. 

'rhe e legancp and rh eapness of this magniflcent work 
have won for it the I . n l' � e S I  ( ; i l'c n l a t i o n  of any 
Arcbitectllral publi cation in the world. Sold by all 
newsdealers. '2.50 a year. Remit to 

lU U N N  &; CO . . 3 6 1  Il l'olld way, New York. 
--i) ----

�lvort �(litiOll 
of tbe SCIENTIFIC AMERICAN, with whlcb Is incor
porated U LA AM ERICA CIENTIFICA. E INDUSTIHAL," 
or Spanish edition of the SCIENT I FIC AMERICAN is pub · 
IIsbed monthly. and 18 uniform In size and typography 
with the SCI l<...N T I F I C AMER : CAN. Every Dumber · con .. 
tains about 50 pages, profusely i l lustrated. It Is the finest 
scientific, industrial export paper published. It circu .. 
lates thr011ghout Cuba, the  West Indies. MeIico, Cen
tral and South Ameri<"a9 Spain and Spanish possessions 
-wherever the Svanisb language is sp.:.)ken. THE 8CI .. 

EST 1 F ! C  AMERICAN EX PORT EDiTI( 'N has a )arge 
guaranteed circulation In all commercial ph.ces through
out the world.�.I8.00 a year, po.tpaid,.to .lny part of the 
world. Single eoples, 26 cents. 

� MBtmfacturers snd others wbo desire to secure 
foretlt'n trade may have large and hands(,mely displayed 
annOUDcemen�s published tn this edition at 8 very 
moderate cost. Rates upon application. 

1l1 1' l'i N  & CO .• P u b l i s h ers. 
361 BroadwRY . N ew York. 
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