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J cientific �tueri,an. 
COllPETITIVE SYSTEKS OF TRACTION IN NEW 

YORK CITY. 
There is probably no city in the world where so good 

an opportunity is presented for a comparative test of 
the merits of the various systems of street traction as 
that which is offered on the lines of the Metropolitan 
Traction Company, New York. In addition to its 
world renowned Broadway cable line, which carries bv 
far the heaviest traffic of any cable road m existenc�, 
the company operates some miles of electric under­
ground trolley road on Lenox Avenue, upon which also 
it is running experimentally some compressed air mo­
tors built on the Hoadley patents. 'rhe fierce competi­
tion between the surface and elevated roads of the city 
is favorable to an unbiased judgment of results ; for it 
is safe to say that after complying with the restrictions 
of the law, that system which proves to be the most 
ecOnomical and effective will �e finally adopted. 

In a recent interview with President Vreelan d, of 
the Metropolitan Company, we were given certain facts 
regarding the situation which are timely and si�nifi­
cant. The policy of the company in buildi ng the cable 
road on Broadway, and its later extension on Lexing­
ton Avenue, and also the proposed underground t.rolley 
lines on Eighth and Sixth A venues, has been determined 
by the exigencies of an ever increasing and overbur­
dened traffic. So rapid has been the growth of travel 
in New York City that there has never been a time 
when it has not exceeded the capacity of the com­
pany's roads. Extensions and improvements have 
been made under the spur of pressing necessity, and 
the company has ne ver been able to afford the time 
necessary for any lengthy experimental work of its 
own to determine the best form of. traction. In all 
contemplated 4.mprovements it has had to choose the 
best system in sight at the time. This �as the Cll.se 
when the cable was chosen for Broad way, and it is the 
same pressing necessity that causes the company to 
put in the costly underground trolley on forty-three 
miles of its lines on Eighth and Madison Avenues, be­
fore its experimental work with the compressed air 
motors is completed. 

With regard to the cable road, the company is satisfied 
that in spite of the high state of efficiency to which 
electric traction has been brought and its superior 
economy under average conditions the cable is the best 
form of traction for the tlxceptionally heavy traffic on 
Broadway. The fact that electricity is replacing the 
cable in San Francisco and elsewhere, and showing a 
higher comparative economy, proves the case only for 
such conditions as obtain on these lines, where the 
volume of travel IS moderate and the headway between 
cars is measured by minutes. The Broadway cable 
road, however, is operated under conditions that find 
no parallel in any city of the world. The average head­
way between cars is twenty seconds, and during the 
.. rush " hours it is as small as ten seconds. Add to this 
that the bulk of the travel on the busiest portions of 
the line is local, necessitating frequent stops, and one 
has some idea of the enormous demand that is put 
upon the power house, and the value of having at com­
mand the great reservoir of momentum which is pro­
vided by the cable and its miles of moving cars. The 
problem of transportation on a lin e where the head­
way is measured by seconds instead of by minutes re­
solves itself largely into one of celerity in starting and 
stopping, and the managelDent and engineers of the 
Broadway line are satisfied that this is more efficiently 
solved by the existing cable than it could be by any 
form of electric traction. 

That the company considers this efficiency to hold 
good only where the burden of traffic is abnormally 
heavy is proved by its intention to equip the parallel 
lines on Eighth and Madison Avenues electrically. 
These lines are at .present operated by horse cars, and 
the change is being-,made chiefly with a view of re­
lieving the congestion on Broadway, and incidentally 
to provide a better service on these lines.

· 
The change 

will affect forty-three miles of road. The Eighth 
Avenue line will extend from One Hundred and Fifty­
third Street to Fifty-ninth and thence by way of Sixth 
Avenue to a terminus at the lower end of the city. 
The Madison Avenue line will extend from One Hun­
dred and Thirty-eighth Street t.o the Post Office by 
way of Fourth Avenue, the Bowery and Center Street. 
The construction and equipment will be similar to that 
which is used on the Lenox A venue line. an illustrated 
description which was given in the SCIENTIFIC AMERI­

CAN of February 22, 1896. Power for the Madison 
Avenue line will be furnished from the Twenty-fifth 
Street power house, in which will be erected· four 850 
kilowatt generators, driven by direct conntlcted engines 
of 1,300 horse power. At the One Hundred and Forty­
sixth Street station three 850 kilowatt generatorS will 
be added to the two 400 kilowatt generators which are 
already in place. 

With reference to the experiments in compressed air 
traction which the company is carrying out on Lenox 
Avenue, we are informed that electricity was not 
chosen for th.e new lines because of any unfavorable 
results which had attended these trials, but tlimply be­
cause the experiments had not extended over a suf­
ficient period to allow any reliable data to be tabu-
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lated. The results have so far been satisfactory, and 
two more motors will soon be added to the equipment. 
The company still has over one hundred miles of horse 
car lines which have yet to be changed to some form of 
mechanical traction, and if the compressed air motors 
fulfill their present promise after a sufficiently lengthy 
trial, they will probably in time be placed on a portion 
of these lines. 

••••• 
WELDED RAIL JOINTS, 

There is certainly no part of the roadbed of .steam 
railroads that has received more careful attention of 
late years than the rail joints. Time was when these 
were the most neglected portion of the track, and two 
small strips of iron, loosely bolted to the web of the 
rail, were considered to be a sufficient reinforcement. 
So long as the ends of the rail were held fairly well in 
line, the roadmaster was satisfied. The idea of attempt­
ing to restore the whole strength of the rail does n ot 
seem to have been seriously entertained, and as a con­
sequence the rail ends soon became permanently bent 
under the incessant pounding of the traffic, and every 
joint became a hollow spot, lying more or less below the 
track level. TO-day, however, the engineer has changed 
all that. By designing the joints on scientific princi­
ples. giving them a section adapted to the strains which 
they have to endure, it has been possible to produce a 
length of. track whose vertical stiffness and strength are 
continuous, the joints displaying these qualities as 
fully as the body of the rail itself .

. 

Such, at least, is the condition of first-class modern 
track when it is first laid. Laboratory tests have 
shown· that some of the moderu joints possess even 
greater rigidity than the rail itself, at least under the 
conditions of test where the load is applied as a static 
pressure, and has no dynamic effect. Conditions of 
service, however, are so entirely different that it can 
easily be understood that the results fall far b(llow 
those which are obtained in the testing machine. The 
loads, represented by the weight of the train concen­
trated on the wheels, come upon the joints with the 
dynamic effect of a blow, the bending effect of which is 
far grf'ater than would be due to the quiet load. The 
tendency of this pounding is to loosen the f�stenings 
and allow movement and weal" of the parts, with the ul­
tiIiIate result that no amount of screwing up will take 
out the .. sag," and keep the joint up to level. Al­
though it is true that by increasing the weight of rails 
and fastenings these difficulties are reduced, yet in the 
best of track the joints still remain the chief source of 
care and expense. 

In view of this fact, it is natural that engineers should 
be directing their energies to the design of a continu­
ous joint, in which there shall be no break in the 
metal. Such a joint would at on ce get rid of the de­
fects of all " fished " or spliced joints-always provided, 
of course, that the welded joint shall be perfectly sound. 

Of late years the production of better rail joints has 
been greatly stimulated by the rapid development of 
electric traction, and this for two reasons: First, the 
destruction of joints was increased by the heavy 
pounding of rigidly supported motors (a difficulty 
which the partial supporting of the motors on springs 
has merely reduced, but has not removed); and sec­
ondly, the desire to secure the greatest possible elec­
trical conductivity has directed attention to welded 
joints. 

The first efforts to secure a continuous metallic joint 
were made by electrical welding, and this was followed 
by what is known as cast welding. In the first case 
a powerful electric current is passed through the ends 
of the rails and pieces of iron, known as chucks, 
which take the place of the fishplates. When the 
metal has been raised to a welding heat, heavy pres­
sure is brought against the side plates and they are 
welded to the rails, the flow of metal filling in the 
space between the rail ends and forming a butt weld. 
It is claimed, and justly so, that a perfectly welded 
joint is stronger than the body of the rail. In cast 
welding, molten cast iron is run into a mould which 
incloses the abutting rail ends, which are thereby 
heated (or are supposed to be) to the welding point, 
so that the resulting joint is solid and continuous. 

Mr. W. K. Bowen, superintendent of the Chicago 
City Road, has recently given some data in a paper be­
fore the convention of the American Street Railway 
Association, at St. Louis, which promise well for this 
style of joint. He stated that, of the 17, 000 cast 
welded joints made on his road in 1895, only 154 were 
lost, and these breakages were due to fia ws in the metal. 
Comparative tests have shown the joint to be " far 
stron�er than the rail itself." The joints are made as 
(ollows : After the rail ends have been scraped or filed 
off so as to present a bright surface, a cast iron mould is 
placed around the joint, the fit being made so snug 
as to prevent the escape of any metal from the mould. 

The metal is then poured in, and the outer part of 
the casting, being chilltld by the mould, sets first, form­
ing a crust which retains the molten metal. As this 
crust contracts faster than the interior, the latter is 
forced up against the rails and a more perfect contact 
IS insured. 

Although the first object of electrical engineers in 
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making welded joints, electrical or cast, was to secure 
better electrical conductivity, as a matter of fact the 
mechanical ad vantages of this style of joint are of scarce­
ly less importance. The strength of a 1J0lted joint is 
entirely dependent on its fastenings being tightly held 
in plaee; and the construction of city tJlacks is such 
tbat these fastenings are often beyond the reach of 
the trackman's wrench. However well they may be 
secured when the track is laid, they soon slack up un­
der the pounding of the traffic. This fact wil,l account 
for the noisiness of street as compared with main line 
track. 'l'he welded joint requires no attention and 
may be covered up by the street paving with impu­
nity. 

As to the question of expansion 'and contraction of 
the rails due to change of temperature, it was proved 
in an experimental test at Johnstown, a few years ago, 
and in subsequent tests, that the elasticity of the steel 
is capable of accommodating such changes of length as 
take place. It should be noted in conclusion, however, 
that a continuously welded track, to be safe from dis­
tortion, must be exceptionally well spiked to the ties, 
and the ties and ballast must be of first class quality. 

• • • 
'J'he Latest Plan of Rapid '.I'I·a.,slt for New York 

City. 

The plan of rapid transit adopted by the Commission 
at its Jast meeting shows important modifications of 
the proposals recently made by the chief engineer. 
The reason for the changes, as stated by the president 
of the Commission, Alexander E. Orr, is that the main 
object of any proposed railway must be to secure 
really rapid transportation between the northerly and 
southerly portions of the city, and to obtain this re­
quires the running of express trains and the consequent 
construction of a four-track railroad. While a three­
track road permits the running of express trains at 
certain hours of the day, a two-track road in a city 
mast be run solely as a local road. It follows that, if 
two two-track railroads were constructed north of 
Forty-second Street, the one east and the other west of 
Central Park, as originally proposed, the scheme would 
entirely fail in furnishing rapid transit to the district to 
the north. 

The amended route is as follows : . A two-track 
road starting from a loop at South Ferry and running 
beneath Broadway as far as Chambers Street. From 
Chambers Street and City Hall Park, where another 
loop would be constructed, a four-track underground 
road would be run beneath Elm Street and Fourth 
Avenue to Forty-second Street; thence westerly, under 
Forty-second Street, to Broadway; thence northerly 
under Broadway and the Boulevard to One Hundred 
3:Ild Fourth Street. At One Hundred and Fourth Street 
the road will divide into two two-track branches, the 
westerly branch continuing to the north under the 
Boulevard, Eleventh Avenue, Elmwood Street and 
Broadway, to a point in Kingsbridge immediately 
north of the Harlem River, where connection could be 
made with existing surface roads running north. The 
easterly branch from One Hundred and Fourth Street 
and the Boulevard would run in a northeasterly 
direction beneath private property, One Hundred and 
Sixth Street and Central Park, to Lenox A venue; 
thence northerly beneath Lenox A venue to the Harlem 
River, beneath which it would be carried by a tunnel. 
From the Harlem River the line would be carried to 
Bronx Park. 

The west side line would be underground from the 
Battery to One Hundred and Ninetieth Street, except 
across Manhattan valley. The easterly branch would 
also be underground from One Hundred and Fourth 
Street, beneath the Harlem River, to a point east of 
Third A venue, beyond which an elevated road would 
be built. 

The estimated cost is somewhat less than $35,000,000, 
and the Commissioners are of the opinion that, while 
such a system would not be complete, it would soon 
demonstrate its success, and would ultimately be sup­
plemented by say a branch from Forty-second Street 
to Fourteenth Street, and another branch on the east 
side of Central Park, from Forty-second Street to One 
Hundred and Tenth Street, to connect with the pres· 
ent proposed route. 

Taken altogether, the revision of the original pla�s 
shows good judgment and is warranted by the city's 
experience with the existing roads. 

The substitution of a four-track for two two-track 
roads from Forty-second Street to One Hundred and 
Fourth Street, with a view to securing unobstructed 
tracks for express service, is well made, for the new 
scheme must give an accelerated service if it is to secure 
popular approval. The COIIlmissioners have also sup­
plied an important missing link in the original plans, 
by including a two-track underground from South 
Ferry to City Hall Park. 

.... -
THE wave length of Roentgen rays has been ascer­

tained by Dr. Fromm, of Munich, at fourteen mil­
lionths of a millimeter, that is about seventy-five times 
smaller than the smallest wave length for li!;ht. This 
determination was based upon interference phenomena 
observed by Dr. Fromm, says Prometheus. 

J titutifit �mtritlu. 
'.I'he Khelnfelden HydrauJle Pow�r Plant, 

Most American tourists who cross the ocean every 
year to pay a visit to the Continent know that part of 
the Rhine which forms the frontier between Switzer­
land and the Black Forest, that is, the part between 

35 
ful faculty for organization resulted in a continuous 
expansion of the work of the institution, until it is now 
in the front ranks of American scientific schools. As 
an educator, General Walker will be sorely missed. 

. ' .. . 
the picturesque Falls of Schaffhausen and the ancient A Snggntion for Laying Gas Pipes. 

city of Basle. Many of the visitors may also remember Those of our readers who have undergone the vexa­
the rapids over which the Rhine rolls its foaming wat- tion of having their lawns cut up and more or less 
ers near the little town of Rheinfelden, near Basle. disfigured by the process of pipe laying will find the 
This quiet and pretty little town has now got quite a method adopted by Mr. Charles Lurcott, an employe 
lively aspect, since a work has been commenced in its of long standing in the office of the SCIENTIFIC 
immediate neighborhood which is destined to change AMERICAN, of practical interest. Mr. Lurcott was 
the whole sUl'rounding country. Some enterprising desirous of putting in the gas in his amateur work­
men, among whom are some of the leadIng engineers shop, which is 24 feet distant from the house. To 
and financiers of Germany and Switzerland, had, a avoid digging the customary trench across the lawn, 
couple of years ago, formed a company for the utiliza- . and the permanent disfigurement which follows, he 
tion of the water power of the Rhine, and as there was deterinined to bore a hole through the soil from the 
no difficulty in obtaining the concession from the two cellar to a point below the floor of the shop. The 
adjoining countries, a well known engineer, Prof. boring apparatus was extemporized out of a piece of 
Zschokke, of the Zurich Polytechnic School, was in- !. inch flat iron, a � inch bar, some 6 foot lengths of 
trusted with the execution of a work which, on com' piping and a carpenter's brace. The flat iron,!r; by 1 
pletion, will be the largest of its kind in Europe. In inch and 2 feet long, was bent cold with a twist of half 
short, once more nature is to be made serviceable to a turn in 6 inches at one end, the other end being 
man, and the considerable quantity of water (on an scarfed and riveted to a 6 foot length of � inch round 
average 12,400 cubic feet a second) which the Rhine iron. The opposite end of the � inch iron was threaded 
carries over the rapids of Rheinfelden will he brought to into a % inch pipe coupling, and with the addition of 
yield some 30,000 horse power, to be transmitted as elec- three 6 foot lengths of % inch pipe and couplings, the 
trical energy to industrial establishments within a ra- apparatus was complete. To connect the carpenter's 
dius of twenty miles. brace with each piece of pipe as the boring proceeded, 

The first part of the work is nearly finished, and it is a short length of 7.i: inch pipe was screwed into a % 
expected that before next autumn 16,800 horse power inch cap, its other end being filed square so as to enter 
will be available. To obtain this force a canal had to the brace. With this simple and cheap boring 
be constructed five-eighths of a mile in length and 165 machine completed, all that was necessary was to 
feet wide, which is partly built in the bed of the river, remove a stone in the cellar wall and commence boring. 
and is separated from the river proper by a, wall from The auger cut its way readily through the soil, and in 
33 to 39 feet in height, with a width of 15 feet at the just 15 minutes a hole large enough for a % inch gas 
foundation. This wall alone absorbed some 23,550 pipe was made for the required distance of 24 feet. The 
cubic meters of solid rock, mostly excavated from the auger cut its way without any tendency to swerve out 
bed of the river, which, with innumerable mines, had of line, and had any rocks been encountered, it would 
to be deepened considerably at the lower end of the have been easy to dig down and remove them. 
canal, so as to allow the water to flow away easily after It should be added that the ground at the time was 
having passed the turbines frozen and covered with several inches of snow, and 

At the lower end of the canal, standing diagonally anyone who has had to dig a trench under such 
across it. we find the building which contains the twen- circumstances will appreciate the saving of labor 
ty turbines, all manufactured by the well known firm attending the methods of pipe laying employed by 
of Escher, Wyss & Company, of Zurich, and each of Mr. Lurcott. 
which has a capacity of 840 horse power. The same ------�._'H._' ...... ------

building contains the electrical machinery which pro­
duces the current. These engines are constructed part­
ly by the famous "General Electric Company," of 
Berlin, and partly by the" Manufactory of Oerlikon," 
near Zurich. 

By means of an iron bridge the works, which are 
situated on the German side of the river, are connected 
with the Swiss side. This bridge also carries the num­
erous cables which are to transfer the electric energy 
to the various industrial centers in Switzerland. The 
whole of the network is to cover some 315 miles. More 
than half of the available energy is already disposed of 
to industrial enterprises, which have come to establish 
themselves at Rheinfelden in order to take advantage 
of the exceptionally cheap motive power, the prices for 
which rank considerably below those of steam. Some 
large electro-chemical factories are now in course of 
construction, which will be manufacturing aluminum, 
chlorine, soda and calcium carbide. Several railway 
lines are also being built now in order to connect the 
large territories belonging to the company with two of 
the principal railways of Germany and Switzerland. 
In fact, to look at the activity displayed round the 
electric works of Rheinfelden, where hundreds of work­
men are busy building and constructing, the casual 
visitor would hardly recognize the quiet old town on 
the Rhine. 

• 1., • 
Death of General Francis A. Walker. 

General Francis A. Walker, Presidep.t of the Massa­
chusetts Institute of Technology, died suddenly at his 
residence in Boston, on January 5. General Walker 
was born in 1840. He graduated from Amherst College 
in 1860 and then studied law. When the war broke out 
he enlisted as sergeant major in the Fifteenth Massa­
chusetts regiment and was rapidly promoted. He was 
captured at Reams Station and kept for some time in 
Libby prison. At the close of the war General Walker 
taught classics and tried journalism. In 1869 he was 
appointed chief of the Bureau of Statistics at Wash­
ington, and a year later organized and conducted the 
Ninth Census. His executive ability was seen and re­
cognized and some of the best features in the Bureau of 
Statistics date from General Walker's incumbency as 
chief. In 1871 he became United States Commissioner 
of Indian Affairs, and in 1873 Professor of Political 
Economy at the Sheffield Scientific School at � ew 
Haven. In 1876 he was chief of the Bureau of A wards 
at the Centennial Exhibition. In 1879 he organized 
the Tenth Census, and in 1881 he became president of 
the Massachusett8 Institute of Technology. 

General Walker attained by his many writings and 
lectures a great reputation as a political economist. 
Notwithstanding these various interests General Walker 
devoted the bulk of his time to the Institute of Tech­
nology since he became its president, and his wonder-

A Large Waterea]]. 

A special dispatch from St. Paul, Minn., says that the 
following letter has been received from S. A. Thomp­
son, at Santa Catalina, Venezuela: 

"During the exploration of the concession of the 
Orinoco Company, headed by Donald Grant and other 
Minnesota men, a trail was cut to the Imataca Moun­
tains, starting from this point, a village of 150 inhabi­
tants. The duties assigned to some members of the 
party kept them upon or close to the Orinoco until a 
few weeks ago, when two of us, Leslie O. Dart, of Litch­
field, Minn. ,  and myself, of Duluth, found time to 
make an excursion to the mountains. 

.. Pushing on beyond the point reached by the other 
party, we heard from the top of a mountaIn a sound 
which at first we thought to be thunder, but afterward 
decided that it must come from a waterfall of consider­
able magnitude. Working in the general direction of 
the sound over a difficult trail, we came, at noon on 
Thursday, October 15, to a large river, and discovered 
what must rank as one of the greatest waterfalls in the 
world. 

"The river bursts diagonally through an almost per­
pendicular cliff, which I estimate to be 1,600 feet in 
height, breaks into half a dozen separate streams, 
which divide and subdivide, spread out into broad, 
fanlike expansions, and twist about in such a curious, 
corkscrew fashion, that the water at the bottom of the 
falls flows in exactly the opposite direction from the 
course it holds where it first comes into view. 

"By clinging to bushes and going up the giant creep­
ers hand over hand, we climbed up the cliff until the 
aneroid indicated an elevation of more than 500 feet, 
but it was impossible to reach the top and learn how 
much higher the falls are. " 

.'.'. 
Biela Lands III the Far North. 

Mr. Tyrell, of the Geological Survey Depanment, 
has arrived at Winnipeg, bound for Ottawa, and re­
ports having discovered rich tracts of agricultural and 
stock raising country hitherto unknown. He left Sel­
kirk on January 24. From Norway House he de­
scended the Nelson River in a canoe to the Pine River, 
ascending it to Wolf River. Again the Nelson was de­
scended for seventy-five miles, until the Brentwood 
River was reached, thence down the Grassy River to 
the Sturgeon, which brought them to the Saskatche­
wan at Cumberland House. Recently they reached 
Prince Albert. Mr. Tyrell says that there are large 
areas of rich, cultivable lands west of the Nelson 
River, and thollgh wheat is not grown, simply because 
it would be of no value, all varieties of vegetables are 
produced in the gardens of the Hudson Bay Company 
posts, and prove hardy. Except for the climate, he 
declares that that country is as richly blessed as the 
famed Red River valley. 
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THE TENNESSEE CEN TENNIAL EXPOSITION. 

Since the Chicago World's Fair, of 1893, there have 
been expositions held somewhere in the United States 
every year, with one exception, the California Mid winter 
Exposition and the International Cotton States Expo­
sition following each other in quick succession, and 
now the present year is to witness what the indomita­
ble energy of a single State can accomplish. Tennessee 

and lighting has been carried out on approved lines. By 
May 1 the Park will be all that a perfect climate, a fertile 
soil and artistic landscape gardening can make it. In the 
great circle around the center lake is an imposing col­
lection of monumental, though ephemeral, Exposition 
buildings. As will be seen by reference to our bird's 
eye view, the ensemble is most imposing; in fact, it 
looks like a bit of the Columbian Exposition, set down 

under kinder skies, in a more 
genial climate. In front of the 
llIa�nificent reproduction of the 
Parthenon, which is the center­
piece of the Exposition, stands a 
heroic statue of Pallas Athene, 
43 feet high. A little further on 
is a reproduction of the famous 
bridge of Venice, the Rialto. 

PARTHENON FROM COLONNADE. 

The Parthenon, the noblest 
example of ancient architecture, 
is reproduced exactly, as to out­
ward form and color, and stands 
on a considerable elevation. It is 
a fireproof structure and is in­
tended to hou�e the art collec· 
tions. The light COUles from a 
large skylight in the roof, as in 
all Greek temples. The largest 
building on the grounds is the 
Commerce building, which is at 
the left of the Parthenon. Its di­
mensions are 500 X 315 feet, the 
wings ,being 150 feet wide. The 
height of its central dome is 175 
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State will be exhibited. The design provides for a 
Greek cross with a dome. One wing will be used for 
colonial history, another for early times in Tennessee, 
the third for Confederate relics, and the fourth for 
Federal relics of the late war. The buildiJ1g will, of 
course, be made fireproof, owing to the great value' of 
its contents. '.fhe space between the two lakes back 
of the Parthenon is devoted to the minerals and for­
estry, the Auditorium, the Horticulture and the Gov­
ermnent buildings. The Minerals and Forestry build­
ing is built in the Roman·Doric style. It measures 400 
feet by 125 feet. The building will prove especially 
attractive to those who are interested in the wonderful 
mineral and timber resources of the Middle and South­
ern States. In the southern end beautifnl marble, 
onyx, g-ranite and sandstone specimens will be shown, 
while at the northern end will be placed all grades and 
kinds of coal and countless varieties of timber. The 
Auditorium is colonial in design and Ionic in treat­
ment. The interior of the building is furnished in 
hard wood, the seating capaeity being 6,000, and the 
stage and band pit are ample for all purposes. Above 
the colonnades are pleasant balconies for the viewing 
of pageants by day and the ela.borate electrical and 
fireworks displays by night. The tower is 140 feet in 
height and affords a magnificent view of the expo­
sition. The Women's building occupies the cornel' of 
the Exposition grounds, and is designed by a woman, 
as the building is devoted entirely to women and 
their work. An assemby hall' is provided for meet­
ings under the control of the women's board. Other 
rooms are devoted to the various arts and industries 
in which women have been engaged; one section 

will hold what will be called the " Tennessee Centen- feet. This building will house 
nial and International Exposition" at Nashville. The many of the important exhibits, 
date of the opening of the Exposition is May 1 and that both foreign and domestic. Ten­
of the closing October 31. The occasion of the Exposi- ne8see is a great agricultural 
tion is the one hundredth anniversary of the admission State, producing almost every 
of Tennessee as a State into the Union. It is very. \ crop grown in two zones. N atu­
creditable that this progressive State should express its rally their agricultural exhibit 
gratitude to the founders of the commonwealth in such was given one of the finest build­
an eminently patriotic manner. Tennessee is the first ings on the grounds. It mea­
State in the Union to so celebrate the one hundredth sures 525 X 175 feet. As is the 
anniversary of her statehood, and the interest which case with the other buildings, 
has been evinced by all sections of the country shows the exterior is covered with staff. 
that the celebration will be of national importance. It The building to the right of the 
is not intended to run the Exposition as a llIoney mak- Agricultural building is the Ma­
ing scheme, as it is largely prompted by sentiment, and chinery building, constmcted in 
the grave defects in the management of all the American the Doric style. It is of the type 
expositions since and including the Chicago World's of the famous l)ropylreum in 
Fair have been carefully guarded against. President Munich, and measures 375 X 138 
Cleveland has signed the bill appropriating $130,000 for feet. In order that the bliilding 
the erection of a suitable building to contain the gov- may be pleasant on warm days, 
ernment exhibits; so that the success of the Exposition no steam will be admitted, but 
seems now assured. Many of the Exposition buildings the boilers and engines will be 

COMMERCE BUILDING FROM LAKE. 

are already finished and nearly all will be ready to re- at the power house, which is directly back of the Agri­
ceive exhibits by March 1; so that there is very little cultural building. Simplicity is the feature of the de­
chance of any delay in the opening of the Exposition. sign selected for the Transportation building, which 

Shortly after June 1, 1894, a company was organized,- is directly opposite the Machinery building, across the 
a charter was secured 'and stock was issued. Not- little lake. A most pleasant effect has been obtained, 
withstanding the fact that the Exposition was arranged without the use of a single column, merely in the 
for at a time of great financial stringency, the money grouping of the lllasses in the proper proportion. 
necessary to guarantee the suceess of the Exposition The building has a frontage of 400 feet and a depth 
was fort-hcoming. As was the case with the Chicago of 125 feet. Next to the '.fransportation building is 
World's Fair, it was found impossible to finish the the HistOl'y building, where the'historical relics of the 
work in time to allow 
of opening the Ex­
position on June 1, 
1896 ; so, following 
the precedent set by 
the W orId's Fair, the 
grounds were dedi­
cated with appropri­
ate eeremonies on 
the anniversary and 
the opening of the 
Exposition itself was 
postponed for one 
year. 

The selection of a 
site for the Exposi­
tion was a happy 
one. The old West 
Side Park and con­
tiguous property was 
secured, the otrea 
covered b e i n g 200 
acres. '.fhe tract is 
a magII'ificent stretch 
of blue grass land 
l y i n g  within two 
miles of the public 
square of Nashvi lle. 
The ground was im­
proved at once. Two 
beautiful lakes were 
created, the rolling 
surface was terraced, 
1,000 t r e e s were 
planted and miles of 
drives, walks and by­
paths were laid out, 
while the drainage AUDITORIUM. 

being devoted to patents taken out by women, another 
to books and musical compositions by women, and so 
on, to painting, seulpture, cooking, embroidery, edu­
cation, etc. 

The Children'S building is one of the unique feat­
uretJof the Exposition. It belongs to the children, and 
in it various things will be designed and arranged for 
their amusement and instruction. '1'he design of the 
building is pretty, and fills the i nterval between 
the Administration and the Women's buildings. The 

most i n t el' e s t  i n g 
department will be 
that in which the 
work of the children 
w i l l  be exhibited. 
Another section will 
present whatever is 
of interest and use 
to the c h i  I d r e n 
gathered from all 
over the world. In 
the rear of the build­
ing, for the pleasure 
of the little visitors, 
a park of tame deer 
will be kept. 

The offices of the 
Exposition will be 
located in the Ad­
ministration build­
ing, a h a n  d s o m  e 
structure. erected in 
the dub house Rtyle, 
with h a r d w o o  d 
interior and wide 
porches. The offices 
are furnished with 
every convenience. 

The United States 
Government build­
ing is directly back 
of the Auditorium. 
It is destined to con­
tain an interesting 
exhibit of the various 
departments of the 
federal government. 

Among the otbe.,-
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buildings are the History building, the Negro build­
ing, Dairy, etc_ 

Excellent means of transit to and around the grounds 
have been provided. 

The amusement feature of all world's fairs has 
come to be regarded as a very important one, and in 
America this section 
is now universally 
known as the " Mid­
way, " in honor of the 
Midway Plaisance of 
the Chicago Exposi­
tion, but in the Ten­
nessee Exposition a 
new name has been 
devised for this inter­
esting center. It is 
called " Vanity Fair," 
after the show men­
tioned in " Pilgrim's 
Progress, " which was 
seen by Christian in 
his journey through 
l i f e .  I n  t h e  tri­
angle of the ground 
m a n y f e a t u r e s  
which were attrac­
tive at the World's 
F a i r  w i l l  b e  i n  
e v i d e n c e ,  as well 
as a number of new 
shows. The Director 
General has, how­
ever, decided that 
there shall be no ex­
hibitions which will 
be offensive to any 
one. Another of the 
special f e a t  u l' e s 
which add to the 
b e a u t y  o f  t h e 
grounds will be what 
is k n o w  n as a 
" gourd arbor. " This 
will be a long avenue 
l e a d i n g  from the 
main entrance of the 
Auditorium to the 
walks of the western part of the park. A light, airy 
framework covers the walk, which will be overgrown 
with flowers and vines. 

It is, of cours�, too early as yet to give any idea of 
what the exhibits will be, but there is every reason to 
believe that they will be so interesting that visitors will 
come from every State in the Union, and possibly from 
abroad. The foreign commissioner of the Exposition 
spent a long time in Europe, and obtained a large 
number of commercial exhibits from abroad. The 
chief officers of the Exposition are : Mr. John W. 
Thomas, president ; Messrs. V. L. Kirkman, W. A. Hen­
derson and John Overton, vice presidents ; and Mr. 
Charles E. Currey, secretary. The Director General is 
Mr. E. C. Lewis_ The buildings are under the direc­
tion of Mr. Robert T. Creighton, engineer, and the chief 
of the Bureau of Promotion and Publicity is Mr. Herman 
Justi, to whom 
we are indebt-
ed for courte-
sies. 

Frenell Wa'er­

waYII. 

According to 
an official re­
p o  r t recently 
issued t h e r e  
were in France, 
at the close of 
1895, says the 
E n g i n e e r ing 
and M i 11 i n g 
Journal, a total 
of 13, 751 kilo­
meters of in­
terior naviga­
ble waterways, 
of which 8,833 
k i I o m e te r s  
w e r e  rivers, 
l a k e s , and 
other natural 
channels, and 
4,913 kilome-

J c itut i f ic �tutricau. 
are divided by law into two classes. Waterways of the 
first class must be able to carry boats of 2 meters 
draught, and the locks, if there are any, must be able 
to pass boats 38 '50 meters long and 5 '20 meters beam. 
There are 4, 204 kilometers which come up to these 
requirements ; all the rest are of the second class. The 

PARTHENON AND AUDITORIUM. 

37 
success, serving as a novel feature in many parades 
and making all its trips without a breakdown or acci­
dent of any kind. At one time it carried one hundred 
and four men, this being the entire crew of officers and 
men. The car was designed to run slowly through the 
street during a procession with its crew marching in 

front, on both sides 
and in the rear, while 
many of the officers 
would ride, then dur­
ing a long jump from 
town to town, officers 
and men would ride 
together. The boat, 
which is 37 feet long, 
was built on a con­
struction car 26 feet 
long with 6 foot 6 
inch w h e e l  base, 
equipped with two 
12-A, 30 hot'se power 
Westinghouse mo­
tors. It was con­
structed of sheath­
ing and timber, the 
whole being covered 
with canvas painted 
and varnished. The 
hull was p a i n  t e d  
w h i t e , su perstruc­
ture cream, ironwork 
bronze, guns, and an­
chor chain black, 
sponsons, lifeboats 
and turrets white. 
It was lighted with 
twenty - five incan· 
descent lamps. Red 
fire w a s  u s e  d on 
m a n  y occasions in 
t h e  s m o k e s t a c k  
WhICh gave it a de­
cided martial ap­
pearance. After cele­
brating the victory, 
special parties were 
given an opportunity 
to enjoy the novelty 

total quantity of freight moved on the rivers and canals ' of a ride on the cruiser. A few days ago she was 
in 1895 was 27, 173,904 tons. Of this traffic 32'3 per cent i dismantled and will be erected on a raft at the 
was stone, brick, lumber, and building materials, 28 '1 I pleasure park of the · company (Fitchburg & Leo­
per cent was coal, and 7 '4 per cent was iron, steel, and I minster Street Railway) in early spring. The boat was 
other metallurgical products. These three items make I designed by naval architact W. W. Lapointe, and was 
up 67'4 per cent of the total. The waterways were · constructed at the car house of the Fitchburg & Leo­
used, as might be expected, chiefly for the carriage of I minster Street Railway Company, under the direct su-
heavy freight, which must be moved at a low cost. pervision of its superintendent, W. W. Sargent. We are 

• , • I • indebted for the foregoing particulars and for our en-
A TROLLEY IAN OF WAR. graving to the courtesy of the Street Railway Review. 

While the comic papers have been cartooning mili­
tary engagements of the future as between portable 
forts operating on trolley lines, it has remained for the 
enterprising superintendent, W. W. Sargent, of the 
Fitchburg & Leominster, Mass. , Street Railway to 
actually build what to all appearances was a very 
formidable fighter. Like the steam locomotive copy 

.. f e  . ..  
Coal Conllumptlon on a C .·ulller. 

The results of the thirty hours' coal consumption 
trial of the second-class cruiser Juno recently were as 
follows : Steam in boilers, 142 pounds per square inch ; 
vacuum, port 27'1, starboard 26 ' 1 : revolutions, port 
117 '9, starboard 119 ; indicated horse power, 4,863 ; 

gIving a mean 
speed of 16 '3 
knots per hour. 
T h e  amount 
of coal u s e d  
was1 64pounds 
p e r  indicated 
h o r s e  power 
per hour. The 
J u n o  w a s  
taken into the 
Channel for a 
f o u r  hours' 
forced draught 
t r i a l .  T h e 
m e a n results 
recorded were: 

t e l' s  
canals. 

w e r e  
T h e  TROLLEY MAN OF WAR USED IN THE LATE CAMPAIGN. 

Steam in boil­
ers, 149 pounds; 
in engines, 151 
pounds ; vacu­
um, starboard 
26 inches, port 
26 '6 i n c h e s ; 
r e v o l u t i ons, 
S t a r b o a r d  
149 '3, p o r t  
149 '3 ; indicat­
ed horse power, 
s t a r b o a r d  
4,832, port 4,939 natural water­

ways include a 
number of rivers which have been made navigable 
for at least part of their length by dams, locks, or 
other artificial works. From 1878 to 1895 there was 
an increase of about 15 per cent in the total length 
reported, chiefly due to the improvement of rivers. 
These channels are under the control of the State, and 

built at Terre Haute, this new idea is suggestive of 
endless possibilities for future occasions of celebrations, 
parades, and novel special cars. The cruiser McKin­
ley was operated through the principal streets 
of Fitchburg and surrounding town:; _ during the 
late presidential campaign, and was in every way a 

-total, 9, 771 ; 
air pressure, 0 '92 inch ; speed, ·20 knots, or half a knot 
in excess of contract. The vessel returned to Devon­
port Harbor, where she will be equipped for sea. 

. . . . .. 
THE Rockefeller steamer Robert Fulton, 440 feet over 

all, is the largest steamer on the Great Lakes. 
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N ote8 on Acetylene. 

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

A firm of Italian engineers has recently constructed 
some small cars which are propelled by motors driven 
by acetylene gas. The charge consists of acetylene gas 
dissolved in fifteen times its volume of air, and with 
this mixture it has been found unnecessary to use 
water for cooling the cylinders. The method of ig­
niting the charge has not, however, been made known. 
According to the Gaztechniker, the motors maintain a 
speed of 600 revolutions throughout a working period 
of fifteen hours. The weight is only about 20 lb. ; and 
0 '8 brake horse power is developed. The cost of work­
ing is said to be about 12 cents per hour. 

At the ordinary monthly meeting of the Newcastle­
on-Tyne and Northern Counties Photographic Associ­
ation, Mr. John Watson read a paper on the use of 
acetylene for photographic purposes, which was ad­
mirably illustrated by a demonstration of the use of 
acetylene in the lantern. There was a good attend­
ance of members and friends. In his very practical 
and interesting remarks, the lect'urer considered this 
light very suitable for professional men, who, using a 
portrait lens, got a fully exposed plate at any time, no 
matter what the atmospheric conditions might be, 
with an exposure of about four seconds. He contend­
ed that in the very near future acetylene gas will be 
largely used for the purpose of lantern illumination. 
The light, which at the present time is largely used, 
is intensely white, in b urning it has no smell, is abso­
lutely safe, and, if not as good as the limelight, is very 
nearly so, and when once lit up it require� no atten­
tion. 

Some actual trials have been made on the Swiss rail­
way between Berne and Zurich of lighting by acety­
lene, with the following result : A kilogramme (2 '2 lb.) 
of calcium carbide produces about 250 liters (9 cubic 
feet) of acetylene gas, the consumption of which is 0'7 
liter (42 cubic inches) per candle power per hour, for 
flames varying between 20 and 30 candle power, being 
slightly greater for smaller lights. At the present 
price of $10 per 10 kilogrammes of calcium carbide, a 
cubic meter (35 cubic feet) of acetylene costs 40 cents, 
giving the same light as five times the volume of com­
pressed oil gas. 

An acetylene gas motor, weighing 9 kilogrammes (20 
pounds), giving out a brake power of 62 kilogrammes 
(448 foot pounds), and capable of working fifteen hours 
without being touched, has, it is stated by the Rivista 
Tecmca Italiana, been designed by Sig. Pedrell, of 
Parma, who has fitted it to a bicycle. 

The method by which M. Raoul Pictet purifies 
acety lene is given in a recent issue of the Gas World. 
It is based upon the failure of certain chemical reac­
tions when the material is exposed to low temperatures. 
At _500 c. ( - 580 F.) sulphuric acid does not act upon 
acetylene, but it does act upon the impurities usually 
found in that gas when made from calcium carbide ; 
and therefore the gas, as it is formed from the carbide, 
is passed through that acid, which retains the impuri­
ties. The purified acetylene is then more manageable 
and more easily liquefied, while its obnoxious odor, its 
liability to spontaneous ignition (through the presence 
of phosphureted hydrogen), and its action upon 
metals are very largely got rid of, while the light pro­
duced is intensely white and bright. 

One kilogramme (2 '2 pounds) of calcium carbide 
should yield about 300 liters (10 cubic feet) of acetylene 
gas. A good burner, says l'Electro-chimie, I;!pecially de­
signed for this gas, should give an illuminating power 
of nearly fifty standard candles, at a pressure of 40 
millimeters (1M inch of water), with a consumption of 
30 to 35 liters (about 1 cubic foot) of acetylene per hour; 
and some burners made by MM. Ducretet et Dejeune 
only consume, under the same conditions, from 11 to 
12 liters (mean 0 '38 cubic foot) per hour, while giving a 
light of nearly twenty standard candles. Acetic acid 
retards the action of water on the calcium carbide, 
this effect being all the more marked in proportion to 
the quantity of acetic acid contained in the solution. 

The specific gravity of acetylene, as compared with 
air, is 0 '91,  and one liter = 1 '6 pints of liquid acetylene 
at a temperature of 320 F. , weighs 450 grains = 157� 
ounces, and is evaporated into 375 times its volume at 
the ordinary pressure, 760 millimeters = 29 inches. 
Like carbonic acid, when liquefied, acetylene passes 
into the state of snow if allowed to escape from the 
receiver in which it is liquefied ; and this snow, on 
evaporating, lowers the temperature 1820 F. At the 
temperature of 680 F. , the pressure in the receivers con­
taining liquefied acetylene is 42 '8 atmospheres = 628 
pounds per square inch ; and it becomes 68 atmospheres 
= 1,000 pounds per square inch at 9860 F. These 
pressures are higher if the liquid, at these temperatures, 
fills the receiver. On account of these high pressures, 
and as this gas is endothermic, the cylinder containing 
liquid acetylene must be handled with great care, and 
the escape of acetylene at the closing cock of the re­
ceiver, or at the reducer of pressure, is difficult to 
avoid. For these reasons the use of liquid acetylene, 
says l'Electro-chimie, should be placed under strict 
control 
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The latest edition of the " Repertoire General de la 
Marine Marchande, " published by the Bureau Veritas, 
contains the usual general summary of the steamships 
belonging to the different maritime nations, and meas­
uring 100 tons gross and upward, as also the accus· 
tomed list of sailing vessels measuring 50 tons net and 
upward, and likewise a list of the smaller vessels 
which are classed in the Veritas Register. The follow­
ing table shows the number of steamers of over 100 
tons, and the collective gross tonnage belonging to the 
sixteen principal maritime nations·-that is, whose 
aggregate gross steam tonnage SUl:passes 100,000 tons. 

Steamers, 
1896. 

Great Britain and colonies . . . .  . . • • . . . .  5,690 

GroBS tons. 
1896. 

10,245,577 
Germany . . . . • • • • . . . . • .  " • . • • • • •  ' . 831 1,360,472 
France. • . • . . . .  . .  . . . . . . . . . • • • • . . • . . . . .  532 933,244 
United States . . . . . . . . . . . . .  477 761,707 
Spain . . . . . . . . . . . . . ' "  • . • . . . . . . . .  . • . . .  865 519,315 
Norway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551 494,612 
Italy. . • . . . . • . . . . . .  . • . . . . .  . . . . . . . • •  l22 344.523 
Holland . .  . • • • • . . . . . • • • • • • • • • • • . . . . . . . .  204 320,794 
Japan . . . .  . . . . . . . .  . . . . • . . • • • • • • • . . • • • • . .  267 813,568 
RUBSia . . . . . . • • . . • • . . . . • • • • . • • . • • • • • • . .  , . 814 277,802 
Austria-Hungary. . . • . . . . .  • . • • • .  . .  • • • . . .  156 254,269 
Denmark . • • • • • • • • • • . . • . • • • • • • • . . . . . .  265 248,773 
Sweden. . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  . •  427 233,777 
Greece • . • • . . . . . . . . • • • •  ,. • •  • •  . . . . . • • • •  107 144,975 
Brazil. . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  814 139,305 
Belgium. • • • . . • •  . . . . . . . . . . . . . . . . . . . . . . .  66 139,300 

Besides the steam tonnage set forth in the above 
table, there are 2;667 small steamers (below 100 tons), 
measuring altogether 415, 069 tons gross. The number 
of existing steamers whose measurement is between 
5,000 and 6,000 tons is 131 ; between 6,000 and 8,000 
tons, 59 ; those over 8,000 tons, 25, and of these eight 
are of more than 10,000 tonnage, viz. , the Campania, 
Friedrich der Grosse, Georgic, Lucania, New York, 
Paris, St. Louis and St. Paul. The general total of 
the steamers of over 100 tons is given in the Repertoire 
as 11, 155, representing 17,089, 596 tons gross and 10, 761,-
025 tons net. The sailing tonnage is  divided among 
the principal maritime nations as follows-thirteen 
nations possessing sailing tonnage of over 100,000 tons. 

!:!hipe. 
1896. 

Great Britain and colonies . . • • • • . . • . • • • •  8,726 
United States • • • • • • • • • • • . . . . • • • • • • • • . . . 3,881 
Norway. . . . . . . . . • • • • •  • .  . • . . • • • • • • • •  . . , 2,801 
Germany . . . . • • • • • . . • • • • • • • • • • • • • • . • • . • .  1,096 
Italy. . . . . . . . . .  . . • • • • • • • • • . • . . • . . . . . .  , .1,692 
Russia . . .  • • • • • • • •  . . . . . .  , . . • . • . . . . • . . .  1,753 
Sweden • • • •  ; • . • •  • • • • • • • • .  . . .  . . . . . . . . . . .  1,444 
France. • . . • • • • • • •  • • . • • • •  • • . • • • • • . • • . . . 1,425 
Greece . . . . . . . . • • • • . . . • . . . . . . • . •• . . . . • • . .  1,059 
Turkey. . • . . . .  . . . • • . • • • . • •  . . .  . • • . • • . • . .  1,247 
Spain . . . . . . . • • • • • . . . • • • • • • • • • • • • • . • • . • •  1,115 
Denmark . • • • • • • • . . . . . . . . • • • • • • • . . . • . . . .  795 
Hollandj . . . . . . • . . . . . . • • • . . . . . . . . • . . . . . . .  642 

• • • •  

Net tons. 
1896. 

3,267,625 
1,358,467 
1,176,174 

566,973 
412,002 
363,046 
285,665 
252,940 
246,196 
24,1,096 
167, 148 
149,848 
139,649 

The Mete o r  Fel l  at HI8 Feet. 

The remarkable experience of witnessing a meteor 
flashing across the firmament, watching it in its course 
and seeing the stone drop to earth within a few yards 
of where one is standing comes to but ft'w people, yet 
such a happening occurred recently to a citizen of 
Albina, Oregon, says the Portland Telegraph. It was 
shortly after 10 :30 p. m. that Mr. Hall started to go to 
his lodgings. Reaching the corner of Rodney Avenue, 
he was startled by a sudden illumination of the sky 
toward the east. Gazing aloft, he saw what at first 
he took to be a ball from a . Roman candle fired from 
some pyrotechnic display incident to the many proces­
sions. As the flaming globe approached, however, it 
assumed such size that the Roman candle supposition 
was precluded. Nearing the earth, the oncoming ball 
of fire could be seen to be bringing with it a trail of 
bluish sparks, which left the main body with a peculiar 
cracking sound resembling the snapping of charcoal. 

Barely missiug' the roof of a house, the visitant from 
the heavens took a long, swooping flight, as though re­
pelled, by the earth's surface, finally alighting in a bed 
of hardpan, burying itself to a depth of some five inches. 
The distance from where Mr. Hall was standing to 
where the meteor alighted was so slight that he had a 
fair view of that portion of the meteor exposed. From 
this came a shower of sparks, much the same as though 
the component parts of the meteoric visitor contained 
a percentage of saltpeter. 

Going over to the spot where the fragment of some 
heavenly body broken loose in space had alighted, he 
found the meteor still at a white heat. Having no 
means of handling it, he informed some people there of 
the phenomenon he had witnessed. 

Hall and two other men then returned to the lot. 
On the way an empty lard kettle was picked up, and 
reaching the spot an attempt was made to scoop the 
fragment of a disintegrated planet into this plebeian 
receptacle. The piece of the meteor, on being moved, 
emitted fumes so pungent and nauseous as to drive the 
meteor hunters away. After waiting some minutes for 
the stone to cool, the party again tried to get it into the 
kettle, but were again driven back by the odor of the 
gases. A third attempt was, however, successful, and 
the meteor was borne back to Turner's. 

The piece is of an irregular shape, much resembling 
a lump of hard clay that had broken loose from a cut 
and rolled to the roadbed below. 

[J ANUARY 16, 1897. 
Science Note8. 

Dr. N ansen has ordered a yacht of about twenty tons 
burden and intends to continue his studies on the coast 
of Norway and Spitzbergen with it. 

Mr. William Crookes, F. R. S . ,  who has been experiment­
ing with the alleged new element " lucium " has arrived 
at the conclusion that it is not an elemental substance 
at all, but simply impure yttrium. 

A recently discovered mountain lake on the island of 
Fernando Po is situated at an altitude of 1,330 meters 
and is 1, 170 meters long and 800 meters wide. High 
mountains surround the lake and a waterfall leaps 
into it, but there is no visible outlet. -Prometheus. 

A new lamp shade invented by A. Von Kozlowski, says 
the GJwerbe Zeitung, Vienna, is made hollo w, to be 
filled with a suitable liquid, such as a very dilute solu­
tion of sulphate of copper with a slight addition of 
ammonia. This shade absorbs the heat and reflects the 
light, at the same time giving it an agreeable color. 

According to the Comptes Rendus, there has been 
considerable interest in scientific balloon exploration 
recently in France. A number of captive balloons were 
sent up from different stations in the night between 
November 13 and 14, and at the same time free balloons 
ascended from other stations. The free balloon sent off 
from Paris rose to the height of 15,000 meters, and re­
corded a temperature of -60a C. 

When the Uornell scientific party was in Greenland 
last summer an extensive collection of botanical speci­
mens was made, but as nearly all the species were new 
to the collectors, it was not known how valuable the col­
lection was. As it turns out, practically all are rare 
and valuable. As there are many duplicates, the Na­
tional Museum at Washington and the museums of 
various universities will be enriched as well as that at 
Cornell. There are in the collection specimens of full 
grown forest trees less than three inches in height. 

Prof. W m. P. Blake, Director of the Arizona School of 
Mines, reports, says the Engineering and Mining Jour­
nal, the occurrence of wolframite, or tungstate of iron, 
at several localities in the southern part of Pima 
County. Ariz., specially in the Arivica mining district, 
where it is associated with gold-bearing quartz. This oc­
currence of an ore of tungsten in auriferous quartz veins 
is rare and unusual, but has been before noted by Prof. 
Blake at Murray, Idaho, where there is a vein of tung­
state of lime, or the species scheelite, alongside of a gold­
bearing quartz vein. 

The coldest region on earth is the country around 
Werchojansk, in Siberia, says Prometheus, where the 
thermometer sometimes falls below 680 Centigrade be­
low zero (900 Fahrenheit below zero). The average 
temperature of January is 490 Fahrenheit below zero. 
Notwithstanding this rough climate, more than 10,000 
people inhabit that region. As the air is generally 
calm and dry in winter, the cold is not felt very much. 
The variations of the temperature within twenty·four 
hours are very 'great in summer ; in May, for instance, 
the thermometer will sometimes rise to 850 Fahrenheit 
during the day and fall to freezing point at night. 

An apparatus for testing the durability of bicycle 
wheels described in Uhland's Wochenschrift consists 
of a frame receiving the bicycle wheel and weights cor­
responding to the average weight of a rider. The 
wheel to be tested rests with its tire on a large pul­
ley rotated by machinery, and the pulley has on its 
rim a series of projections of various width and height. 
The wheel thus strikes the projections and is subjected 
to the same strain as when striking obstacles on the 
road. The test is continued for about twelve hours, 
the pulley being rotated at such a rate of speed as to 
give the wheel a number of revolutions corresponding 
to a travel of about 170 miles. 

Some months ago an article in the Home Journal 
urged the importance of some systematic effort to fam­
iliarize the public with the distinguishing characteris­
tics of the different varieties of mushrooms. N ow a 
society for the study of this subject has been organized 
in Philadelphia. It will meet every two weeks, and 
members will read papers on such topics as " Mush­
rooms That Have Helped Me. " The organizers say 
that there are about two hundred and thirty-five edible 
kinds of mushrooms to be found around Philadelphia, 
and that tons of the delicious food go to waste, simply 
because people have a horror of what are known as 
toadstools, though the really poisonous varieties are 
few. 

Cazal and Catrin (Annales de l'Institut Pasteur, ix, 
12 ; Central blatt fOr innere Medicin, December 12, 1896) 
have investigated from the bacteriological standpoint 
the question of how far books are capable of convey­
ing disease. A book from a hospital circulating li­
brary was found to contain a number of saprophytes, 
and in addition a few pathogenic germs, staphylococci 
and the Bacillus subtilis. Even a new book, fresh 
from the publisher, was not sterile, but showed only 
harmless bacteria. The authors infected several books 
with known pathogenic species, and a few days later 
implanted bits of ' the leaves in culture media. The 
streptococcus, the pneumococcus, and the diphtheria 
bacillus were thus found to be communicable by books, 
but the typhoid organisIll and the tubercle bacillus 
gave negative results. 
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Pro"reaa In ADlerican Tea (lnlture. the seeds sent here do not represent the varieties that 

BY GEORGE ETHELBERT WALBH. are claimed for them, and this is another source of wor-
The prospects of making tea an American product ry and disappointment. Of the many pounds of seed 

would be poor indeed if it were not for the energy and imported for the Pinehurst farm, only very few have 
perseverance of Dr. Charles U. Shepard, who has yielded satisfactory results, and now more reliance is 
spent a good part of his life in experimenting with tea placed upon the cuttings fOl' propagation than upon 
plants on his Pinehurst farm in South Carolina, and the imported seeds. The gardens are so wEll established 
whose annual crop of leaves creates a little sensation,in that there is ample stock on hand for increasing the 
that branch of the commercial world which deals in number of plants from cuttings. 
imported teas. The success of the Pinehurst tea gar- During the. few severe winters we have had, the tea 
dens is made more important in view of the floods of plants at the Pinehurst farm have suffered more or less, 
cheap, inferior teas that have been imported into this but the Humber actually killed is not great enough to 
country to the detriment of the trade since the tariff discourage any one embarking upon the enterprise. 
was reduced; for the sole aim of the owner of the Pine- The winter of 1892-93 was severe enough to kill a few of 
hurst farm is to produce a quality of tea that will com- the tea plants, and to impair the vigor of others. The 
mand the highest prices in the market. In his own winter of 1894-95 was another severe test of the plants. 
words, "Asiatic cheap labor, at six to eleven cents daily The experiences so far seem to point to the conclusion 
wages, precludes competition in the inferior sorts." that tea plants can be raised at a profit in South Caro-

In 1892 the first crop of tea ever raised in this coun- lina either from seed or from cuttings, and that the 
try was cured and sold in our own markets, b ut the Chinese and Japanese sorts are better adapted to the 
total product did not exceed 150 pounds, as only the climate than the India or Ceylon teas, although many 
small and tender leaves were picked. Since then the of the Assam hybrids develop iuto tolerably luxuriant 
crop has steadily increased, and the prices realized for plants. The crop must of necessity be of a high order, 
the Pinehurst tea have exceeded $5 per pound. The and to accoml 1ish this only the young leaves ·can be 
yield of the tea plants has proved as high as that of picked. The ,luestion of profit, however, is not set­
the best Indian gardens of the same age, and the rate tIed when good plants and leaves have been produced. 
of production at Pinehurst has averaged 250 to 500 The cost of p '.cking and curing the leaves is much 
pounds from every garden of 1 ,500 plantR. This rate higher than ill  China, Japan, India or Ceylon, and 
could be greatly increased if the large leaves were herein lies the real difference between the industry in 
picked, but the small, young leaves are the only ones this country an d the Oriental lands. A high tariff on 
suitable for the manufacture of the high grade teas. tea would prevent the importation of many of the in-

The original tea plants of the Pinehurst farm were ferior grades now brought into this country, and inci­
planted in the old gardens near Summerville, South dentally it might help tea growing- in the South. But 
Carolina, before the war, and they were neglected for better than this would be the invention of machinery 
nearly twenty years thereafter, growing wild in clumps for reducing the cost of picking and (luring. The sub­
and thickets in spite of their uncongenial surround- stitution of machinery for manual labor would imme­
ings. Dr. Shepard obtained possession of the ga.rdens, diately bring into existence a considerable industry in 
and while some of the plants were transferred to better tea raising. 
situations and soil, many were · left standing in their The industry at present is not attractive t.o the 
original l00ations. From these early plan ted shrubs average farmer, for a tea garden of only it few hun­
the present Pinehurst crop was raised. At the same dred acres would involve the expenditure of considera­
time the owner obtained consignments of seed from ble money, with no prospects of getting any profits 
our consuls in China. These have obtained a good age back inside of five or six. years. If a central curing 
now, and the plants are vigorous growers. A great factory could be established in the best tea growing dis · 
part of the deterioration of the tea plant in China has tricts, it might be possible to induce farmers to culti­
been the result of neglect, and consequently the shrubs vate ten or twenty acres of tea plants as an investment 
from similar seeds planted at Pinehurst have produced for the future. Even with the present prices paid for 
finer foliage than those iIi China. This improvement labor in the South, the best quality of teas can be 
in the Chinese tea plants through careful cultivation raised at a good profit, or at least, this has been the 
has been one of the most encouraging features of the case for several years on the Pinehurst farm. The 
work at the South Carolina garden. picking is the most expensive work, but, while long and 

But most of the crop heretofore gathered in this tedious, it is not arduous labor, and women and chil­
country has been of the Assam hybrid plants. The dren can do it equally as satisfactory as men. 
true Assam tree is a vigorous grower, with leaves seven • , . ,  .. 
or eight inches long and three inches broad, capable of The Fo rmati o n  or Natu ral B r!d"ea.* 
producing twenty-five crops of young leaves in a Prominent among the rock formations which have 
season, but cold interferes with the proper develop- attracted the attention of student and sightseer alike 
ment of this variety, and it cannot be profitably grown . th rches of solid stone spanning deep chasms and 
outside of a small part of British India. In its �atu- ::mi:g

a
an unbroken union between massive cliffs on 

ral.' unprun�d state the plants frequent!y attam a I either side. Were they more common, they would be, 
he�ght of thirty or more feet. Interme�late bet�een perhaps, less noted ; but so far, very few of them have 
thiS large tea p�ant and the small Chmese varl�t�, been brought to public notice, and it is probable they 
the

.
re are many kmd� that have resulted from hybndl- are of rare occurrence. The opinion has been advanced 

za:tlOn. These hy?nds rep
.rese�t good and bad teas, by some geologists that natural bridges are the remains 

With all the possible modlficatlO�s between the two of former caverns. It frequently happens that the 
extremes. In gardens where hybnd seeds are planted f f n underground chamber approaches so near to 
indiscriminately, b�th �he broad and narrow leaves ��� s:r:ace of the earth as to be unable to support the 
are found, and also mferlOr and extra fine tea leaves. . ht of rock and soil above it · consequently it gives 

I . t' ·th t . .  thO t 
Welg , 

n expenmen m� W
.
l ea growl�g m IS co�n ry, way, forming a sink hole. If this process continues a 

the questIOn of vanetws early occupwd the attentIOn of ffi 'ent length of time the entire roof will fall in and 
Dr. Shepard, and it required considerable study and 

:� Cl 
vern become an �pen ravine. Sometimes how­

comparison of data to ascertain j list what results might 
e c�ne portion of the roof may be so thick

' 
or so 

be expected fro� the leading plant,; of China �nd Cey- ::r��g as to hold its position after all that part to 
Ion. A companson ?f the records

, 
of the chmate of either side of it has disappeared ; and this fragment 

Charleston, a shor� d istance f.rom Pmehurst,� and those which remains constitutes what is known by the name 
of other tea-growmg countries over a period of ten f " t al brid e "  While this theory is shnple 

h d th 't t ·  'bl thO 
0 a na ur g . 

ye�rs, s �we . at 1 was no a
.
n Impossl e mg to and may be correct in regard to some of these forma-

ra:lse tea m parts of South Carolma. The mean ye�rly tions, it is clearly erroneous when applied to others. 
chmate was about the same as that ?f the upper statl�ns 

Caverns are usually very tortuous, seldom preserving 
of Ceylon, but much warmer than m Japan. The wm- th d' t' I I f 'd bl d'  . . e same lrec lOn or eve or any conSl era e IS-
ter season m Upper Ceylon, however, rarely brought ICe, t d th f h �e sh pe 18' such that 

h ' l  t P' h t ·t . thi ance, an ere are very ew w 0" a 
w 1 e a me urs 1 � appearance IS no ng �nusu�l. they could under any circumstances be converted into 
In Japan frost and ICe are common. The ramfall m . St'II h d . t d th b th . , . . open ravines. 1 ,  suc 0 eXls ; an e a ove eo-
Ceylon IS much greater than m mther Pmehurst or Ja- . 

t' f t ' b 'd es found under h , " ry IS sa IS ac ory concernmg rl g suc 
pan. From these observahons, It 18 apparent that d·t ·  B t th t i t th th . t· . . .  con 1 IOns. u ere are a eas ree 0 er varle les 
South Caroh�a has too httle ramfall and too great of these formations for which it cannot account ; and 
extremes of chmate to produce the finest tender varie- f h f th t i t · ·  cessar . . . . .  . or eac 0 em a separa e exp ana IOn IS ne y. 
ties of Ceylon tea. ArtlfiClal ungatlOn partly supplies A t f tl fi t I b t k th t . . s a ype 0 1e rs c ass may e a en e mos 
the first defiClency, and the protectIOn of the tea gar- f 

. 
d h th I t t 1 b 'd . th . amous an per aps e arges na ura rl ge m e 

dens by wmdbreaks made of trees helps to offset the Id 1 th t '  th Sh d h V II of V '  
d d '  d t wor ; name y, a m e enan oa a ey lr-secon Isa van age. 

ginia which gives its name-Rockbridge-to the county 
The te� fields of J�pan, which more closely resemble in which it is found. In this instance, the strata ter­

those of t';outh Carolma than any other, send us annual- minate at the river hills on one side and rise to the 
Iy 50,000,000 pounds of tea. The Ceylon and India tea surface of the ground beyond the brid�e on the other 
growths are not so

. 
popular i� this

. 
cou�try, as the leaves Water sinking into the earth sought an outlet toward 

are strong, and dehcate and �lght mfusIOns are preferred Lhe James River by following the lines of separation 
here .. Carefully selected Indl�n and Ceylon seeds are ex- between the strata ; and dissolving the limestone 
pensive when brought to thiS country, but when they through which it flowed produced a tunnel or under­
once be�ome established they are vig�rous g�owe�s, The ground passage open at both ends. The upper strata 
cost of eighty pounds of the seeds dehvered m thiS coun- were much less affected by this erosion than the lower ; 
try averages abo u t  $50, but as only about one-fourth of for a smaller amount of water made its way into them 
them are good for anything when they arrive here, the 

' 

'lOst is much greater than appears at first. Many of * Popular Science News. 
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besides which they were, from their position, com­
pressed and hardened and thus better enabled to resist 
the destructive process. When this passage became 
well defined the wear was almost entirely at the bottom 
and ends ; the central portion suffering no further 
change except that resulting from atmospheric agen­
cies. No cave has ever been discovered whose ramifica­
tions bear the slightest resemblance to those produced 
by surface drainage, nor one in which the various 
branches from a central chamber lead, without excep­
tion, to the surface of the ground at different points. 
In Hardy County, West Virginia, a considerable stream, 
known as Lost River, completely disappears within a 
few rods, the water sinking between the strata of a 
syncline and reappearing on the other side of the 
mountain in a number of great springs whose united 
waters form the Cacapon River. The rock is a hard, 
compact shale or slate ; if it were limestone or other 
mineral soluble in water, there would be at this point 
a tunnel two miles long. Probably in this manner was 
formed the tunnel in Scott County, Virginia, through 
which a public road once ran, and which is now utilized 
by a railway company. 

The tunnel and natural bridges of Carter County, 
Kentucky, Which may serve as a type of the second 
class, had their beginning and development in a some­
what different manner, by reason of the difference in 
the geological conditions. Here the surface rock is a 
very hard carboniferous limestone, passing by a con­
tinually increasing admixture of quartz sand into a 
typical sandstone below. As soon as a depth is reached 
at which the .:land becomes appreciable in amount, 
false or cross bedding is very marked. Water passing 
through the upper layers dissolved more or less of the 
lime which acts as a cement for this sandy material, 
and when an outlet was once made below, the disinte­
gration proceeded rapidly, until the nearly pure sand 
rock at the bottom was reached. In this way have 
been crell.ted two bridges, each surpassing in some 
respects that of Vi'l"ginia, and a tunnel several hundred 
yards in length. Riffles and shallows, alternating with 
deep pools, are common in the streams of this region ; 
but there are no underlying strata, at least none at 
present within reach, through which other streams 
may burrow. Four large caves in the vicinity have 
been thoroughly explored ; and there is no point in 
any one of them where it would be possible for a bridge 
to form having any resemblance to those existing. The 
only similarity in the formation of the two phenomena 
is that both are results of underground drainage ; and 
in none of them could the causes that have produced 
the one class have given rise to the other. 

The third class which remains to be explained may 
be found in the massive, bedded limestone of the devo­
nian and subcarboniferous deposits, b<!tter known in 
various localities as the " mountain, " " cliff," or " cav­
ern " limestone. Such stone, being formed under the 
ocean, must contain a large amount of water ; when it 
is elevated above the sea level, this water drains away, 
and the stone must shrink, just as green wood does 
when it is seasoned. In this way are formed seams, or 
" joints " as they are called, which extend for a con­
siderable distance downward, sometimes almost verti­
cal. Surface water finding its way into these gradually 
enlarges them, forming sink holes or " natural wells." 
Under ordinary circumstances, this water will continue 
to make its way downward, forming a cave, or it will 
reappear at different places in the shape of springs. 
If, however, there should be a stream or a deep ravine 
in the immediate vicinity, the water may reach this by 
following the lines of separation in or between the 
strata ; and by constantly enlarging the passage thus 
made, it may form in time a ravine whose sides are 
united by the higher beds of the rocks through which 
it has bored its way. The famous " arched rock " at 
Mackinac Island may be taken as a type of bridges 
formed in this manner. Near the Kentucky caves 
above mentioned is a natural bridge formed somewhat 
in the manner as those-last described ; but the rock in 
which it occurs is a sandstone instead of a limestone. 
Several yards back from the brink of a precipice is a 
vertical crevice in grouud which is dry except immedi­
ately after a rainfall. Storm water, flowing into this 
and reaching the surface again near the foot of the 
bluff, has eroded the stone until it now presents an 
arch resembling that of Mackinac, but much larger in 
all its dimensions. 

• e e l . 
C o u nting Blood c O l·pusc1es. 

Dr. Judson Daland, of Philadelphia, has invented an 
instrument for counting blood corpuscles, according to 
the Physician and Surgeon. It works on the centrifu­
gal force principle, and accomplishes the measurement 
by means of comparative bulks. A quantity of blood 
is placed in a finely graduated tube and the latter re­
volved at a speed of about 1,000 revolutions a minute. 
The corpuscles divide by force of gravity, and form on 
the side of the tube in easily traceable divisions of red 
corpuscles, white corpuscles, and serum. The new 
method permits of larger, and consequently -more re­
presentative quantitatives being used in experiment­
ing, besides doing away with actual microllcopic count­
ing.-New York Medical Times. 
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J[ANUFACTURE OF PAPIER J[ACHE BUSTS. 

The illustrations accompanying this subject repre­
sent the manufacture of papier mach� busts ".sed 
principally by clothiers, milliners, etc. , for show 
purposes. The busts are generally fastened over the 
top of wire frames made the same shape and size of a 
man or child, over which suits of clothing are placed to 
show the quality and style of the material. The 
material used for these busts is composed of a mixture 
of carpet paper, or felt, whiting, glue, linseed oil, 
and shellac, the material being stirred and mixed 
together with water to about the consistency of 
dough, and then roBed into sheets and pressed into 
plaster of Paris moulds. The first operation in the 
manufacture of these busts is the making of a clay 
model. A frame is first formed of pieces of wood 

J t itutifit �mttitau. 
The plaster of Paris is then poured all over the section 
by means of a large spoon, to the thickness of an inch, 
and left to set for about five or ten minutes. After 
setting, the clay strip is takEm off, the model turned 
over, the plaster of Paris joint of the front cast oiled, 
and the back then plastered over in the same manner 
as before. After the back section has set, the two 
parts are then removed from the clay model. Another 
cast is then made of the interior of the plaster cast, which 
forms a duplicate cast of the original clay model. The 
plaster duplicate, when set, is then taken out of the 
jacket and scraped and smoothed into · a  perfect work­
ing model. A cast of this model is then made in small 
sections, a strip as before being placed on the model, 
spacing off the section to be cast. · , 

After the small section has been cast and set, the 

MANUFACTURE OF PAPIER IIACHB BUSTS. 

made about the same size and shape of a head and clay strip is removed and placed again in position 
bust. The frame is supported in an upright position for the adjoining section. This operation is contin­
by means of a circular iron rod running up through ued in the same manner until the entire head is cast. 
the center, it being fastened securely to the top. piece Some of these heads are composed of abonl twenty-five 
of the frame by means of iron nuts. The model maker pieces, it requiring about two days toJperform the 
then plasters the clay roughly over the framework to operation. When the casting is completed over each 
the depth of about an inch, and then with his tools half a plaster of Paris mantle or jacket is then cast 
forms out the features. The tools are ' made of steel over t.he sections, from about three-fourths to one inch 
and are curved and slightly spoon shaped at the ends. in thickness, the operation(takinglabout 1� hours. The 
It requires about one week to form a life size model, plaster jacket is allowed to set for about ten minutes. 
about twenty pounds of clay being used for the The sections or parts are then taken out of the jacket 
operation. After drying for one day, it is then ready to and dried thoroughly for about twenty-four hours and 
have a cast taken from it. The cast is made of plaster then shellacked. They are then put in place again as 
of Paris in two sections, the front, or face, being before and are ready for the papier mach�. The ingre­
formed first. A strip of clay about one inch in thick- dients forming the papier mach� are mixed with cold 
ness is first placed all around the clay head, as a water into a pulpy mass like dough. A quantity of 
dividing line between the front and the back section. the material when ready is placed on a marble slab 

about three feet in length and two feet in width, and 
rolled out in sheets ranging from 12 X 15 inches in 
width to about 15x22 inches in length and about from 
three-sixteenths to one-fourth of an inch in thickness. 
The operator, when the sheet is rolled out, places it 
while wet into the mould. The material is then pressed 
into the form by hand, the operation taking about one­
half hour. After the papier mach� is pressed into place, 
the overlapping edges are trimmed off with a knife and 
the moulds laid away on shelves to dry for about fifteen 
hours. After drying, the two mould sections are put 
together and the two papier mach� joints fastened to­
gether by pressing a little of the wet material along the 
joints on the interior, after which the mould is left to 
dry again for twenty-four hours. When the joints are 
thoroughly dry the papier macM head is taken out and 

sandpapered and painted. The head is smoothed off 
by rubbing over the surface No. 2 and No. 3 sandpa­
per, after which the head is given a coat of bluish white 
oil paint and then two coats of flesh color. The eyes, 
hair, lips, etc. , are painted with tube colors. The 
sketches were t.aken from the plant of H. A. Buchholz, 
New York City. 

... f e  • ., 
THE supreme court of Italy has recently decided that 

the original manufacturers of phenacetin are entitled 
to the exclusive use of the name " phenacetin, "  al­
though said name is now in COlllmon use. The ground 
given is that phenacetin, although not a purely fanci­
ful designation, is not the proper and official chemical 
name of the substance, and that the original manufac­
turers were the first to adopt the name phenacetin.­
La Propri�M Industrielle. 
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THE RENO INCLINED ELEVATOR. I ics, the greatest discovery in chemistry, and the great- tom of the tank, and this pipe is connected near its 

upper end with an elbow pipe leading to a discharge 
connection. As may be readily seen, the oil in the 
water of condensation will naturally rise from the point 
of discharge within the cone-shaped can, more or less 
fill ing the top portion of the can, from which it may be 
drawn off by llleans of the faucet, while the water will 
pass downwardly and into the space surrounding the 
can, rising in the tank and in the pipe at one side until 
it reaches the level of the discharge connection near the 
top, the pressure of water within the tank, outside of 
the can, being always sufficient to force out the oil 
when the oil delivery faucet is opened. The relative 
height of the oil and water is always indicated by the 
gage, and the tank may be at any time emptied by 
means of a faucet near its bottom. 

The accompanying engraving shows the working of a est discovery in physiology or medicine. The fourth 
new style of elevator which is being put to a practical prize will be for the most notable literary contribution 
test by the trustees of the Brooklyn Bridge. It is tht' on physiology or medicine, and the fifth for the great­
invention of Mr. Jesse W. Reno, who, by way of in- est achievement for the promotion of peace. The com­
troducing it to public and official notice, erected this petition for these prizes will be open to the world. It 
same machine at Coney Island last September, where is estimated that the fund will amount to nearly 
it carried over 75,000 people. The present test is being $10,000,000. 
made at the New York end of the bridge, and, as will .. I • • • 
be seen from the engraving, the elevator . is placed to 
the right of one of the stairways that lead to the stat.ion 
platform. The belt, or movable flooring, has an incli­
nation of 25 degrees, the vertical lift being 7 feet, and 
it travels at the speed of 80 feet per minute. 

Broadly stated, the device is an inclined belt con­
veyor, similar in its action to those which are used for 
raising baggage from a steamer's dt'ck to the dock 
level. It consists of an endless belt, made up of trans­
verse cast iron slats, which are 4 inches wide and 20 
inches long, or sufficient to extend across the full width 
of the elevator. The top surface of the slats is pro­
vided with thin projecting parallel ribs, one inch in 
depth, which are spaced 1� inches apart and extend 
across the full width of the slat. When the slats are 
linked together to form a continuous belt., these ribs 
form continuous parallel lines, and as they are dished 
on their upper edges, they present a good foothold for 
the passengers. The slats are linked together at their 
ends, where they are provided with small wheels which 
roll upon the top flanges of two parallel inclined 
I beams. The weight of the passengers is thus carried 
directly by these beams, which serve to keep the floor­
ing in true level. At each end the belt passes over a 
pair of sprocket wheels, the upper of which is carried 
on a driving shaft which is operated through worm 
gearing by the four horse power electric motor shown 
below the elevator. 

Perhaps the most novel and ingenious feature is the 
provision which is made for connecting the movable 
with the stationary flooring. This is accomplished by 
finishing off the stationary floor line with steel comb 
shaped landings, which will be seen in the engraving 
at the foot of the elevator. The teeth of the comb 
project forward and upward between the above-men­
tioned ribs on the slats just where the belt leaves the 
lower sprocket wheels. These ribs keep rising between 
the teeth of the comb and so tend to lift the foot of the 
passenger and carry him along. As a matter of fact, 
the passenger naturally takes a step over the comb 
onto the moving floor. At the top of the elevator the 
ribs disappear below · the comb landing, leaving the 
foot resting upon the stationary floor. How cleanly 
this transfer is effectfld is shown by the fact that a 
bundle of waste thrown upon the elevator is carried u,p 
and deposited upon the top landing. 

The present elevator is of single width and is pro­
vided with one hand rail, 
which consists of an end­
less chain, which is driven 
by a sprocket wheel on the 
main driving shaft, at the 
!lame speed as the moving 
floor. It passes over two 
sprockets placed at a suit­
able height at each end of 
the elevator. The chain 
slides on a flat bar carried 
on stanchions, and it is 
kept in place by project­
ing pins at each link, which 
slide beneath projecting 
llanges formed on each side 
of the bar. A strip of 
leather covers the chain, 
and upon this is placed a 
thick r u b  b e r covering, 
which is riveted to the 
chain and extends down 
on each side of it, thus 
forming a good hand rail. 

The capacity of an ele­
vator 20 inches wide is 3, 000 
persons per h 0 u r ;  and 
every 20 inches additional 
width will accommodate 
another 3, 000. It is esti­
mated that ten to twelve 
feet width would accom­
modate the 15,000 people 
per hour that cross the 
bridge in the busiest hours 
of travel. 

• • •  
Nobel'. Gin to Science. 

A NEW OIL SEPARATOR. 

A recently patented device for separating the oil from 
the watpr of the exhaust stearn of an engine is shown in 
the accompanying illustration, as it may be used in 
connection with the heater or condenser ordinarily em­
ployed. The exhaust pipe from the engine is tapped 

SEPARATING THE OIL AND WATER OF THE 

EXHAUST. 

. . .  � ... 
Ve�etarlanl.m-It. Eft'"ect Upon Nation •• 

In a recent communication t.o the Soch�M d'Ethno­
graphie, in Paris, M. Verrier treated of vegetarianism 
from the point of view of its moral and intellectual 
effect upon the nations who, either from choice or 
necessity, are to be classed as abstainers from animal 
food. While fully recognizing the dangers of a too 
abundant meat diet, as well as the advantages of 
purely vegetable nourishment, the speaker neverthe­
less felt constrained to come to the conclusion that 
nature intended man to be carnivorous. The physical 
constitution of the human race is so ordered that to 
insure the development of their higher qualities its 
members are of necessity compelled to become to a cer­
tain extent meat eaters. The attributes that make for 
dominion and progress are but imperfectly present 
among the eschewers of animal food, and hence vege­
tarianism causes the downfall of dynasties and leads to 
the enslavement of peoples. If, continued M. Verrier, 
the Hindoos, instead of following an absolutely vege­
table regimen, had made use of meat in a rational man­
ner, perhaps the British might not have found their 
subjugation such an easy matter. His argument was 
equally applicable to the Irish, who lived exclusively 

into an external chamber of the heater, as shown at upon potatoes. As for the Japanese, with wholll rice 
the right in the engraving, there being upper and lower was formerly the staple food, the energetic nature of 
openings into the heater from the chamber, and a pipe this people could not be cited in subversion of the rule 
leading from the lower part of the chamber to the sepa- laid down in his thesis. The reawakening of the con­
rator. The exhaust, striking the outer surface of the querors at Port Arthur and the Yalu River was coinci­
heater casing, will be somewhat condensed, and the dent with the establishment of a trade in butcher's 
water of condensation and the oil it contains will pass meat throughout their archipelago.-Lancet. 
through the lower pipe to the separator. The latter • • • , • 
consists of a flat bottomed tank, in the center of which· Dan�er "rom Steel B u i l ding •• 
rests a bottomless cone-shaped can, there being small The true danger to be apprehended in regard to the 
notches in the lower edge of the wall of the can, afford- modern office buildings of mixed steel and masonry 
ing passageways from its interior to the outside, and construction is from rust. No one knows exactly how 
by means of an elbow pipe connection, the water of con- the metal in such structures is going to behave, for the 
densation is discharged at about the center of the can. reason that such combinations have never before been 
A pipe in which is an upwardly projecting air vent I exposed in the same manner to the action of the 

elements. We know that 

A dispatch from Stock­
holm, dated January 2, 
states that u n  d e r the 

RENO INCLINED ELEVATOR AT THE BROOKLYN BRIDGE. 

iron buried in the heart of 
t.hick stone walls, laid in 
lime mortar, has remained 
unchanged for seven or 
eight centuries, presuma­
bly through the alkalinIty 
of the lime, which has been 
known for ages as a pow­
erful preventive of rust. 
Our high buildings are, 
however, built with cement 
instead of lime, and not 
much is known in regard 
to the action of cement on 
iron. Chemically, cement 
is much less alkaline than 
lime, and at; it is insoluble 
in water, what alkalinity it 
pos�esses can hardly have 
much chemical effect on 
the metal. Its insolubility, 
however, makes walls built 
with it more impervious to 
water than those built with 
lime, and, if the steel struc­
ture is well grouted with 
cement, as is customary, 
there is reason to suppose 
that the metal, guarded 
from moisture by its im­
pervious sheath, which, if 
it does not contribute al­
kali, at least contains no 
acid, may last ullinjured 
for a very long period. 
Such experience as is avail­
able confirms this view, and 
although architects w i I I 
watch with great anxiety 

terms of his will the property left by Alfred Nobel, 
the Swedish engineer and chemist, for a fund for 
the advancement of science will be realized upon, 
�nd the interest on the money will be divided equally 
into five prizes, to be awarded annually. Three of 
the prizes will be for the greatest discovery in phys-

leads from the top of the can to a faucet at the outside 
of the tank, and the interior of this pipe is connected 
with a glass gage whose lower end is connected with 
the interior of the tank near the bottom. Secured 
within the tank at the opposite side is a vertical, open­
ended pipe, whose lower end reaches nearly to the bot-

for any signs of deterior­
ation of metallic structures used in the new manner, 
as an indication which may assist in devising pre­
cautions against such action in future, they have 
certainly neither forgotten nor neglected anything that 
the present condition of knowledge affords in the way 
of information on the subject.-American Architect. 
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Fortu nate Invention •• 
MANY LITTLE THINGS WHICH HAVE MADE 

PATENTEES RICH. 
It is noticeable, remarks a Washington correspondent, 

that most of the big fortunes earned through patents 
have been gained by small things, such as would not 
be considered important by the casual observer. A 
country lass was made independent for life by the 
simple idea which is represented by the pasteboard 
compartment tray for packing eggs. She had to put 
up a great many eggs for market, and the loss by 
breakage was a serious matter. So she hit upon the 
notion of providing a separate compartment for each 
egg. and, inasmuch as pasteboard was cheap and the 
trays could easily be returned with the boxes that con­
tained them, the problem was solved. It is a fact that 
people in rural parts invent few ·  things. It was a 
Maine farmer, however, who patented copper tips for 
shoes, and it is reckoned that they were worth about 
half a million dollars to him. He had several boys 
who kicked out the toes of their shoes, and he found 
that copper tips made them last three times as long. 
Hence the idea. 

One of the most successful inventors of small things 
was C t·andall. He patented several puzzles that made 
money, but " Pigs in Clover " was his great hit in this 
line. At one time he was engaged in the business of 
making croquet sets. the lawn game being then at the 
height of its populat·ity. He devised a method of con­
structing the boxes, so that the parts were held to­
gether by groove and tongue fastenings instead of nails. 
One night he took home some of the waste pieces to 
his little girl, who was sick. She found such delight in 
playing with them and putting them together that her 
father conceived the idea of making similar blocks for 
the amusement of children. Such was the evolution of 
the well known Crandall building blocks. 

Another very profitable toy was the invention of a 
bedridden boy. This was " Dancing Jim Crow, " whiCh 
for a long time was the rage. It is said to have yielded 
$75,000 in the first year it came out. By a simple bit of 
mechanism a darky was made to dance on a box. 
The celebrated " Fifteen P uzzle " was never patented ; 
several inventors claimed to have originated it, and 
fortunes were gained by the sale of it. Most famous of 
all patented toys was the " return ball. " . It was sold 
for a cent, with rubber string and brass finger ring ; 
yet the p:'ofit ran up t.o an enormous sum. The chame­
leon top and walking alligator brought fortunes to pat­
entees. The roller skate was another very profitable 
invention, though it did not begin to make money 
until the patent had nearly run out, when the craze 
came. 

Hundreds of thousands of dollars have been made by 
Dennison out of his shipping tags. The idea consists 
simply in a little ring of cardboard that re-enforces the 
tying hole and prevents the string from tearing out. A 
lot of money has been earried by the little brass clip fas­
tening, patented a few years ago, by which sheets of 
paper are held together. Yet it is an exact copy of a 
contrivance in bronze that was used by the . Romans 
more than twenty centuries ago. In fact, t.here are not 
a few modern inventions which are in reality merely 
reproductions of antique contrivances. One of these 
is the safety pin, which was commonly employed by 
the women of ancient Rome to fasten their dresses. 
Among the most profitable patents have been various 
little devices having relation to women's costume, such 
as the perspiration proof shield of rubber, the idea of 
substituting the quills of chicken and turkey feathers 
for whalebone in corsets, and the suspender garter. 
The last was sold outright for $50,000. 

The ball and socket glove fastener is a Frenchman's 
idea, and it has m ade him rich. Another successful 
invention is the double ball clasp for pocketbooks and 
handbags. I t is said that no sort of clasp can be p.opula.r 
unless it makes a noise when it catches. Only a · few 
years ago a lucky man thought of putting a couple .of 
little strips of cork on the nose pieces of eyeglasses to 
make them more comfortable. Nearly all eyeglasses 
nowadays have this improvement, and every pair pays 
a royalty to the inventor. The latest of the very pro­
fitable slllall inventions is the tin cap for beer bottles, 
which is taking the place of corks. It is cheaper than 
the cork, more convenient and keeps the beer better. 
Metal lemon squeezers are undesirable, because the 
j uice of the fruit acts upon the metal· and makes a poi­
son. Not long ago somebody thought of making lemon 
squeezers of glass, and the idea was worth j ust $50,000 
to him. 

Tin . cans are now made so that they can be opened 
by simply striking the top with a smart blow. As 
soon as he learned of the invent.ion, Armour, the Chi­
cago packer, ordered 500,000 of the cans, and the invent­
or is already independently wealthy. The automatic 
inkstand, which keeps an equal supply of ink always 
ready for the pen, is said to have earned $200,000. The 
" shading pen " has earned a sum even larger. Shoe 
buttons are no longer sewn on, but are applied with a 
metal fastener. This idea has been worth a big for­
tune. A new contrivance that promises to be very 
profitable is a whistle for bicycles, made on the prin­
ciple of the siren fog whistle. There was $500,000 in the 
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wooden shoe peg, but the inventor went insane j ust 
as wealth was pouring in UPOll him. Another gold 
producing patent was the inverted glass bell placed 
over gas j ets t.o protect ceilings. Great sums have 
been earned by the rubber pencil tip, barbed wire for 
fences, and a contrivance for shaving ice. A "  hump " 
on a hook to keep it from slipping out of the eye has 
made the proprietors of the contrivance millionaires. 

One of the most valuable patents was the result of a 
dream. An engineer named Springer had been trying 
to devise an automatic lock whiah would brake a car· 
riage going down hill, so that the driver woul d not 
have to get out, but might lock the brake by pulling 
his horse in. He dreamed that he was driving down a 
steep hill and had j ust such a lock on his wagon. He 
noticed exactly how it was constructed, and on waking 
he got up and sketched the details of the mechanism. 
He then went to bed again. Three days later he ap­
plied for a patent, which was granted. It yielded 
$75,000 the first year. Of the heaps of patents issued 
every week by th!' United States Patent Office only a 
very small percentage of them have any practical nse­
fulness. But it is not alwavs possible to judge before a 
thing has been tried. A few years ago a lllan thought 
of inclosing trees in canvas and filling the canvas with 
deadly gases for the purpose of destroying insects. He 
was considered a lunatiC, but this method is now prac­
ticed on a great scale and with much success in Califor­
nia. 

One man has patented a scheme for utilizing sea­
weeds as food, shredding them very fine, drying them, 
mixing them with sugar and cornstarch, and putting 
them up in tins. They are guaranteed to last indefi­
nitely. Another inventor proposes to distill whisky 
from seaweeds. Yet another has a process for making 
flour from bananas, which are to be sliced, dried in hot 
air, and pulverized. This flour is nutritious and very 
cheap. Banana flour, by the way, is already manufac­
tured on quite a large scale in Central America. A 
process has been patented for making a kind of wine 
out of over-ripe bananas, pressed and fermented. 
Sweet potato flour and desiccated mince pie are num­
bered among the original ideas on the files. An auto­
matic tack driver is a hammer that contains a reservoir 
of tacks, so that there is no danger of banging one's 
thumb. Devices for cosmetic purposes are a finger 
taperer, a contrivance to hold back the ears, a spring 
to alter the lines of the mouth, a tongue cleaner and 
an antisnorer. A special novelty in false noses is at­
tached to a spectacle frame, and imitation gold fillings 
are added to false teeth by burnishiug gold foil upon 
them in spots, so as to make them look more natural. 

Artificial hen's eggs are to be made iu the laboratory, 
the whites being a mixture of sulphur, carbon and beef 
fat, and the yolks of beef blood, magnesia, etc. , colored 
with chrome yellow. The shells are to be shaped with 
a blowpipe from a moist composition of lime and gyp­
sum. Lockets of asbestos are intended to contain the 
addresses of people who travel on railways, for identifi­
cation in case t)f collision and fire. One inventor pro­
poses to stretch a cable the entire length of the Atlantic 
coast, some distance from the shore and anchored at 
inter.vals. Vessels dragging their anchors and in dan­
ger of being wrecked are expected to catch this cable 
and so.save- themselves. Another genius proposes that 
the government shall locate large rifled guns on dan­
gerous parts of ,the coast, to be loaded with anchors 
alid chains. On being discharged, the anchor unfolds 
and drops in the.<sea beyond the vessel, with the chain 
across her bows, so that the crew will only have to 
ma'ke the chain fast and ride out the storm in safety. 

There is a process lOr preserving oysters in a batter 
of plaster of Parts. A special sort of cannon is designed 
to shoot water. It is a fact, by the way, that taxider­
mists use water cartridges for shooting humming birds, 
in order not to injure the plumage. One inventor pro­
poses to construct a system of skeleton towers, on the 
tops of which bombs loaded with liquefled carbonic 
acid gas �re to be exploded, the result being rapid evap­
.oration and a chilling of the a.tmosphere. This is to be 
done when the weather is unendul'ably hot in summer. 
For the ben-eflt of country folks visiting cities is a de­
vice to prevent blowing out: the gas. The. breath tilts a 
delicately balanced electrode and gives an alarm in the 
office of the hotel. There is a pneumatic sole for shoes 
to lessen the jar of walking, and a process has- been 
patented for weaving textile fabrics from thread spun 
from peat. A talking watch contains a miniature 
phonograph and cries out the hour when .the stem is 
pressed. T he idea of punching pin holes in eggs to 
keep them fresh by supplying the contents with fresh 
air has actually been patented. When the hens go to 
roost, their weight on the perch may be utilized for 
actuating a mechanism which shuts the doors of the 
beehives on the farm, thus keeping out the night fly­
ing moths whose larVal attack the honey and young 
bees. A washable paper, from which writing in ink 
may be removed after the lapse of any time, is made of 
rag pulp, glue and asbestos. The manufacture of it 
has been forbidden in Germany, because it might help 
fraud. Another patent is for making gold leaf so thin 
that four million sheets are required for au inch of 
thickness. This sort of gold leaf is deposited by elec-
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tricity o n  sheets of copper and is quite transparent. 
Not least interesting is a process for extracting spider 
silk by machinery from living spiders. The common 
field spiders of the Sea Islands of South Carolina arE' 
preferred, a single one yielding 150 yards of the finest 
silk. Spider silk is superior in quality to that spun by 
the silkworm, but the difficulty hitherto has been to 
obtain it in sufficient quantities for commercial use.­
Boston Jonrnal of Commerce. 

Th e Pro:re.. or Eoglneerln:. 

Mr. Wolfe Barry, C.B. ,  gave, says the English Elec­
trical Review, some interesting statistics in his presi­
dential address to the Irlstitution of Civil Engineers, of 
the progress made by engineering during the present 
reign. These statistics, as given in the following table, 
indicate an extraordinary development in the agencies 
for distributing goods, and for the rapid transit of pas­
sengers, and a corresponding increase in the consump­
tion per head of staple products : 

1837. 
PopUlation of kingdom. .  . • •  . • • • 26,000,000 

Miles of railways. . . . . . . . . • •  . • . . 1,000 

Capital of ra:lways. . . .  . . • • .  _ . . £30,000,000 

Speed of express trains (miles) . 43 (1847) 

1896. 
39,000,000 

21,000 

£1,000,000,000 
60 

Passcngers . . . . . _ . . . . . . • . . . . .  _ . . 23.500,000 (1843) 1.000,000,000 

Goods receipts . . .  . .  _ . .  _ _  . . . . . 1,500,000 (1843) 44,000,000 
Commercial navy o· British em· 

pire (steamers) (tons). _ . . . .  70,000 6, 500,000 
Total (tJns) . . . .  _ . 2,333,000 10,500,000 

Tonlllijte of imports and exports 140,000,000 700,000,000 
Coal mined (tons) . ; . . . . . . . . . . . .  65,000,000 200,000,000 

Coal per inhabitant (to�s). . . . . . 2 '84 4 ' 73 
Pig iron made (tons). . . . . . . . . • . • 3,000,000 7,500,000 
PIg iron per Inhabitant (ton) . . . 0 ' 1  0 ' 2  
Submarine cables (miles) • . • . •  , • 162,000 
Death rate in London . . . . . . . . 24 ' 4  19 '5 

The remarkable decrease in the death rate of London 
is no doubt partly due to improved sanitation, but 
probably also, in part, due to greater facilities for 
introducing fresh blood afforded by the improved 
means of transit. It is appalling to think where we 
shall be, at this rate of progress, in another sixty years. 
The check is likely to come, in the first place, from the 
exhaustion of our coal supply, which, as Dr. Hopkin­
son has recently pointed out, may be earlier than. is 
usually supposed. Already the P. and O. steamers coal 
at Colombo with Australian coal ; a small rise in the 
price of English coal would bring Australian coal to 
Aden, from which the steps are few to the home 
markets. 

.. . . . .. 
The Propl'rtie. or U ran l n m  Gla ••• 

Glass containing uranium, to my mind the most 
beautiful of all glasses, was brought into prominent 
notice in the scientific world by tlhe experiments of 
Stokes on fluorescence. Viewed by any light free from 
ultra violet light, uranium glass is almost or quite 
colorless, although some commercial samples contain­
ing silver or copper possess and show a tint under 
these circumstances, but, viewed by daylight or the 
electric arc, the magnificent green fluorescence or phos­
phorescence is seen. To the eye a room illuminated by 
incandescent gas light and one illuminated by the elec­
tric arc light are much the same, but a piece of 
uranium glass, which will not glow in the former, glows 
brightly in the latter ; the incandescent gas light being 
very poor in ultra violet light, while the arc light is 
notably rich in ultra violet. Faraday, in lecturing at 
the Royal Institution in 1859 (Proceedings, ix, p. 160), 
made a curious mistake as to the fluorescence of uranium 
glass and similarly fluorescent bodies. He says : .. This 
glow does not extend to all parts of the bodies, but is 
limited to the parts where the rays first enter the sub­
stances. " As a matter of fact, the glow is produced in 
uranium glass all along the path of a pencil of light 
which enters, provided that light is ultra violet, or con­
tains ultra violet,and if a pencil of such light is projected 
into a uranium glass lens or prism, the path of the pencil 
is clearly visible by the glow, and appears like a thick 
green smoke in a clear medium, affording splendid scope 
for optical demonstration at the lecture table. U raniulll 
glass, which,like some of the vases now sold in tb.e shops, 
is colored yellow or green, does not show this phenome­
non like a pure uranium glass, but so minute is the 
amount of ultra violet light required to excite the fluor­
escence of uranium glass that even yellow samples will 
show the path of a pencil of sunlight as projected by a 
lens. -T. Bolas, in Amateur Photographer. 

• • • • • 
Examlnln&, the Heart by the Aid or the 

Roent:en Ray •• 
The London Electrical Review states that inasmuch as 

it has now become an accepted fact that the o utlines of 
the heart, and to some extent its movement, can be 
seen with the aid of the Roentgen rays and fluoroscope, 
the former method "f measuring the size of the heart 
by means of percussion is unsatisfactory, owing to the 
numero17.iI personal factors which enter, and conse­
quently the new - m�thod is welcomed. The method 
adopted by the writer is to place a piece of white paper 
on the back of a screen and trace the outlines of the 
heart on it with a metallic pen introduced between the 
screen and the chest, the point of the pen being read ily 
seen, the outlines thus being traced witho�t difficulty. 
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CHANGES OF SPEED FOB BICYCLES. 

In studying the rational gears for bicycles, we have 
reached the conclusion that for a cyclist of given 
strength the . ideal gear would be that which, being 
modified according to the nature of the ground and its 
declivities, would cause the cyclist to work under con­
stant conditions of angular velocity of the pedals, of 
pressure upon the pedals and of muscle. The progress 
made in the mechanics of the cycle will doubt-
less furnish a solution of this interesting prob­
lem ere long, but, in the interim, we may con­
tent ourselves with an intermediate solution 
that takes advantage of the elasticity of the 
human machine, from the standpoint of the 
three factors considel'ed, viz. , speed, pressure 
and strength, and simplify the problem by 
reducing the gears that a machine ought to 
present to two only, viz. , a high one for smooth 
roads, even ground and feeble gradients, and a 
low one for steep hills and dangerous descents. 

The U and R System.-This system, thus designated 
by the American Importing Company, consists essen­
tially of a pinion, K (actuated by the chain), loose up­
on the axis of the hind wheel and with which mesh 
four small toothed wheels, H, whose axles are mounted 
upon the hub, M. Upon the fixed axis, G, slides a 
pinion, D, through the intermedium of the rack arm, 
C, actuated by the wheel, B, and axis, A. This pinion 
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upon the hind wheel or upon the axis of the pedals. 
We find here (Fig. 3) the internally toothed wheel, D, 
the small wheels, E, four in number, and the wheel, 
C, with which they gear. The method of actuating 
alone differs. When the machine is running at a nor­
mal speed, the toothed piece fixed to a disk that is 
fastened to the wheel, C, engages with the toothing, 
D, and renders the entire affair immovable. But if 

through the external maneuver of a combin­
ation of levers, not shown in the figure, we 
bear to the left upon the piece, A, we at the 
same time arrest the piece, C, and disengage 
the piece, A, from the teeth, D. The trans­
mission of motion is no longer effected, ex­
cept through the intermedium of the wheels, 
E, gearing with the fixed wheel, C. The ratio 
of the velocities depends upon the respective 
numbers of the internal teeth of D and the ex­
ternal ones of C. 

The two systems that we have just described 
are reducers of speed, that is to say, the internal 
gearings enter into play only during a small 
fraction of the total time, at the moment of 
ascending hills, and under conditions in which 
the easing up introduced by the reduction of 
multiplication more than compensates for the 
loss of useful effect occasioned by the intro­
duction of an intermediate mechanism. 

We propose in this article to examine the 
principal solutions of the problem in so far as 
they have received a material practical sanction, 
and as we have been per:llitted to see them or 
experiment with them. A word in the first 
place as to fruitless tentatives and incomplete 
solutions. At the Salon du Cycle of 1895 there 
figured two changes of speed with " shifting 
chain. " The axis of the wheels and that of the 
pedals each carried two gear wheels over which 
a rather complicated mechanism caused the 
single chain to pass alternately, according as it 
was desired to obtain a high or a low speed. 
In order to cause the chain to pass from one 

Fig. I.-THE PEGASUS SYSTEM OF DOUBLE CHAIN CHANGE 
OF SPEED. 

Some inventors have solved the inverse pro­
blem and devised a multiplier of speed, that is 
to say, an apparatus in which the auxiliary 
mechanism acts during the entire time, and is 
suppressed at a slow speed. In such a com-

train of gearings to the other, it was necessary to 
tauten the chain by jointing the axis of the pedals or 
by using a movable tightener. The system has not be­
come popular, and the inventors have given up im­
proving upon the first models constructed upon this 
principle. 

A solution was afterward sought in the use of a 
double transmission with two pairs of gearings and 
two chains, only one of which operated at a time. 

The Pegasus System.-The Pegasus bicycle, the 
essential parts of the change of speed of which are 
shown in Fig. 1, is founded upon this principle. In 

bination there are numerous inconveniences 
is capable of occupying three distinct positions, accord- that render it unnecessary to dwell upon such systems, 
ing as it is t.hrust wholly to the right (as shown in Fig. which are not so perfect as the reducers of which we 
2), ooward the left or placed in an intermediate posi- have just given a few examples. 
tion. The objections made to ('hanges of speed are three in 

The position represented in the figure corresponds to number : complication, weight and cost. The compli­
the reduction of speed. In this position the pinion, D, cation is merely apparent, since the present processes 
is rendered immovable in space, since its teeth mesh of mechanical construction and the rational use of 
with those of the clutch, F. which is fastened to the ball bearings permit of making light of difficulties and 
fixed axis, G. The wheel, K, actuated by the chain, of reducing friction to insignificant proportions. 
acts thus upon the hub, H, only through the interme- I Weight likewise is only of secondary importance, and 
dium of the wheels, H; engaging with the fixed pinion, we are getting somewhat over the idea that it is neces­
D. The result is that at each entire revolution of the sary before everything else to construct a light bicycle, 

. wheel, K, the hub, M, describes less than with tubes too slender and fragile, with pneumatic 
one revolution. If, for example, the tires too small to surmount obstacles, with frames 
wheel, K, is provided with 60 teeth and too paltry, with crank arms too short, and with sad­
the pinion, D, with but 20, when K will dIes too uncomfortable, through their want of good 
have made one revolution, that is to say, seating capacity. As the result of our experience, we 
will have moved forward by 60 teeth, think that an increase of weight of about two pounds 
the hub, M, will have moved forward introduced into a machine along with a change of 
but by 60 - 20 = 40 teeth, say by two- speed device is largely compensated for by the aJvan­
thirds of the revolution. The ratio of tage that it gives of ascending all hills without fatigue, 
the number of the respective teeth of and especially of descending them. As for the cost, 
the pinion, D, and the wheel, K, tbere- that is evidently the most serious objection, but it is 
fore regulates the reduction of the speed, not of a nature to intimidate a goodly number of tour­
which m ay, in principle, be of any degree. ists, who will quickly get back in pleasure the amount 
In practice, it varies between 25 and 35 that a good change of speed now costs. And, then, 
per cent. the last word is not said, and perhaps the fourth Salon 

In the second position; the pinion, D, is du Cycle now opening will reveal to us some marvels 
pushed wholly to the left. It has left the that, the case occurring, we shall present to our read­
clutch, F, and bas come into gear with ers as tl:e natural sequel of this preliminary study, 
the piece, E, which is concentric with the which recapitulates the present state of the question.­
axis and toothed internally. But ' the E. Hospitalier, in La Nature. 
clutch, F, the wheels, H, and the hub • ' . '  • 

Fig. 2.-THE U AND B SYSTEM OF CHANGE OF SPEED. 

are interdependent. Therefore, wben the PROF. GILBERT DENNISON H ARRIS is making a re­
pinion, D, is pushed toward the left, the markable collection for Cornell University of the ma­
entire mechanism is blocked ; that is to rine shells of the Eocene period in North America. He 
say, the wheel, K, the wheels, H, the has finished work on only the first " stage " out of five 

this apparatus, tbe axis of the pedals carries in the 
center a hexagonal part, C, upon which slides a double 
grooved pulley, B, provided with teeth upon its two 
extreme lateral surfaces. This pulley is actuated 
through a lever, A, at the will of the cyclist, who, 
moving it to the right or left of its mean position, 
causes its teeth to engage with those at the sides of the 
hubs that carry along the wheels, E. These teeth, 
D, cause one or the other of the wheels, E, to gear 
with the axis of the pedals, according as the pulley, B, 
is moved to one side or the other. When one of the 
wheels is in gear the other is loose, and vice versa. In 
properly selecting the sprockets that are actuated by 
·the two wheels, E, respectively, one has at his dis­
posal two very unequal gears that are easily modified 
by simply changing the sprockets that the two wheels 
actuate. The change may be quickly effected, during 
a run, through the simple maneuver of a lever and 
without the cyclist getting off the machine. The use 
of two chains and two pairs of gear wheels is an in­
convenience that is counterbalanced by the fact that, 
if one of the chains happens to break, it is possible to 
finish the journey by utilizing the second chain and 
throwing the corresponding wheel into gear. Mr. E. 
Fontaine has found here a simple and elegant solution 
of the problem, but the arrangement gives the machine 
a somewhat heavy aspect. 

The systems that we are about to describe are based 
upon the principle of epicycloidal wheels. They are 
generally applied to the hub of the hind wheel, whose 
proportions and weight they increase to but a.n iusig­
nificant degree. 

piece, E, and the pinion, D, revolve to-
gether at the same angular velocity. 
Thus, in this position, there is no longer 
anything but an ordinary transmission. 
In order to pass abruptly from one 
position to the other, the extremities of 
the pinion, D, are rounded off, as are 
also the entrances of the toothed pieces, 
E and F. The piece, C, that carries along 
the pinion, D, does not enter the latter, 
but, for the entire length of the pinion, 
is reduced to the diameter of the · fixed 
axis, G. The pinion is therefore ioose 
upon the latter, which is fixed with re­
spect to the frame when it is not held by 
the clutch, F. 

In the intermediate position, in which 
the pinion, D, is not in gear with either 
E or F, all the parts of tbe mechanism 
become independent. The wheel, K, is 
capable of revolving while the hub is im­
movable, or inversely. 'It is necessary to 
avoid leaving the mechanism in this inter­
mediate position. unless the machine is 
descending a long and gentle slope, and 

Fig. S.-THE COllENDET SYSTEM OF CHANGE OF SPEED. 

is provided with a brake that permits of a quick and 
certain stoppage before an obstacle that is unexpectedly 
met with. 

The Cohendet System.-The Cohendet system is based 
upon a principle analogous to the one just described, 
but the mecbanism is of a simpler and more compact 
form, and this permits of a.rra.nging it a.t will either 

or six. From this one " stage " alone, however, he has 
secured for the Cornell Museum specimens of every 
species previously known (about 100) and fifty more, 
hitherto unknown, which are consequently in no other 
museum than that at Cornell. Similar results may be 
expected from the remaining " stages, "  and great ad­
vancement of scientific knowledge in this field. 

© 1897 SCIENTIFIC AMERICAN, INC.



44 
UCENTLY PATENTED INVENTIONS. 

En�l neerln:. 

MOVABLE DAM. -Benjawin F. Thomas, 
Louisa, Ky. A dam which may be raised and lowered 
at will, by means of a chain connected with a suitable 
motor, Is provided by thIS Invention. It is formed of A­
shaped trestles, placed side :'y side on a snltable.fonnda­
tion across the stream, and hinged to journRl boxes in 
the fonndation, the upstream posts of the trestles forming 
the barrier, and when down lying one with another on 
the fonndation, forming no obstruction to navigation. A 
continuous chain connects each tre.tle with raising and 
lowering machinery on the abutments at the side, and 
there is a footpath at the top above the proposed pool 
level. Openings near the tops of the trestles permit the 
passage of surplns water. 

Elec'rlcal. 

VOLTAGE REGULATOR FOR DYNAMOS. 
-Thomas M. Pusey, Kennet, Pa. To automatically con­
trol the \'oltage of a generator, and alford a practically 
even current throngh a circuit leading from the dynamo 
to the lamps or other devices, this inventor provides a 
simple mechanism comprising a rheostat in a shnot clr­
cult wherein Is a helix operating a balanced beam and 
serving 8l' a contact closer, there being a rhemtat ope· 
rating · motor with electrically operated brake for Its 
armature, and connections between the armatnre and 
rheostat. The reslst..nce of the beam may be regulated 
as desired by weights placed in pans. 

TELEPHONE SWITCH Box. - Wallace 

J tieutifit jtueritJu. 
wes at sull.!!ble polnt.B, and the air is exhausted hom It TABLES FOR IRON ANALYSIS. By John 
as It comes In contact with a sheet to be fed, the vacnum A. Allen. First edi tion, first thousand. 
being broken when the bar reacbes the point at which Ne w York : Joh n  Wiley & Sons. 
the sheet Is to be delivered to the grippers. London : Chapman & Hall,  Limited. 

PRINTER'S PAGE STICK. - Alaric G. Pp. vii, 85. Price $3. 
A1rich, Lawrence, Kansas. To facilitate the making np This excellent compendium of I.!!bles wUl be accepl.!!-
of books, pamphlets. etc., the bo1y of this device is ble to a vast number of chemists, relieving them of the 
made in the form of a steel rule, with lines or score necessity of strug&ling with ratio and proportion and 10-
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TIll. char"" for lm et'Uon  UfIder tM. ll ead  is Om Dollar a 
IIDe for eacll Im ... tlon ; a/JQut �lIt words to a lin •• 

.Aa11ertisementB must be ruo(ve<l at publkaUon ojfic. 

M earlli M TII,.,..OOIi mommg to appear in tile follow­
mg wu"'. "sm. 

marks on both sides corresponding to pica lines or other garlthms In converting their results Into the reqnlslte per. Marine Iron Works. ChlC8j(o. Catalogue free. 
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for .. U. 8." Metal Polish. Indianapolis. Samples free. .w ..,. conver g e welg ... 0 prec p ta , or compoun S as 

being slidable on it a movable jaw. In the various score weighed or titrated In the course of analyses into the 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

marks are opeolngs and there Is an opening In the mova, proper form for report. Thus we lind no less than Well Drill Prospecting Mach'y. Loomis Co., Timn, O. 

ble jaw, which may be readily adjusted by means of a eight tables for convertlnl[ CO, Into C, woeful in the deter- For bridge erecting eng!nes. J. S. Mundy, Newark, N . J .  
pin a t  any desired line mark on the rule, according to mlnation o f  carbon I n  pig Iron and steel, and this i s  an Handle & Spoke Mchy. Ober Lathe ('.o.,Chagrin �·alls,O. 
the nnmber of lines to form a page, the device being example of the system applied by the author to all the Wanted to purchase, a patent on a small salable 
nry serviceable when a number of pages are to be made. �rominent constituents of commercial Iron. After this article. F. H. Wilson, Washington, D. C. 
np to the same size. A clamping device with thumb come tables In a more concise shape for elfecting re- Serew machines, milling machines, and drill presses. 
piece holds the movable jaw on the body of the stick. Qulsite conversion of date. Although the book Is stated The Garvin Mach. Co., Spring & Varlck Sts., New York. 

.&&'rlcuUural. 

CORN HARVESTER.-Orison C. Miller, 
Harveyville, Kansas. This is a machine designed to 
harvest two rows of com while being drawn over a lIeld, 
the stalks of com being held within the machine prior 
to being cut and the cut com falling against a support 
from which It may be readily removl'd by one or more 
opera to.... The machine has a dumping platform on · 
which the shocks of com may be readily set np and se­
cured, tbat they may be delivered and left standing In 
the field. Two men are preferably employed to operate 
the machine. 

to be for Iron chemillts, It will be a most I1&ful companion �(mcrete Houses _ cheaper than brick, superior to for many others who work In the general lIeld of Inor- stone. .. Ransome," 757 Monadnock Block, Chicago . 
ganlc analysis. Machinery manufacturers. attention ! Concrete and 

LEITFADEN FUR EISENHUTTEN-LABORA- mortar mixing mills. Exclusive rights for sale . .. Ran. 

TORIEN. Von A. Ledebull. Vierte, 
some." 757 Monadnock Block, Chicago. 

N eu Bearbeitete A ufiage. Braun- The celebrated " Hornsby·Akroyd " Patent Safety Oil 

lich weilC : Druck und Verlag von Engine Is built by the De La Vergne Refrigerating Ma· 
Friedrich Vie weg und Soh n. 1895. 

chine Company. Foot of East 138th Street, New York. 

Pp. 11. The best book for electricians and beginners in elec· 
tricity is . .  Experimental SCience," by Geo. M. Hopkins. 
By mail, U. Munn & Co., publishers, 361 Broadway. N. Y. 

IT Send for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co. , 361 Broadway. 
New York. Free on application. 

A. Honts, Parker, Sonth Dakota, and Lars G. Nilson, 
Sioux City, Iowa. This Invention provides a mechanism lftl.cellaneon •• 

We have alreadv noted the contents of the table. for 
Iron analys18. The present monograph treats of methods 
of analysis to be adopted, and for those conversant with 
German would form an excellent companion to the pre· 
ceding work. It Is very beantlfully and clearly engraved, 
the illustrations being In the well known German style 
of wood cnttlng, which seems to lend Itself pecnllarly 
well to reproduction of laboratory apparatns. 

whereby, on hanging np the receiver, the parte will be BICYCLE HOLDER. -Le wis K. Miller, 
automatically returned � a normal . position, or one In Clarksburg, Mo. ThIs Is a light and compact device to 
whIch the call of the partIcular box WIll be automatIcally be secured to the blcvcle frame and carried ont of tbe 
placed in clrc�t, the construction being .such that any I way of the rider, bnt s� 'that it may be ready for nRe . at 
number Of. Ststl Ons connected with a cent:raI otllce may al(times on dismounting. The holder Is attached to the 
be antomatically connected to any one of the others. In lower diagonal and horizontal npper bar ·of the bicycle, 
the casl�g I� an escapement wheel adapted to make and and comprises a slotted sleeve In which slides a stem 
br�ak clr�Ult, � lockmg device, and a second whee! car· having at Its lower end oppositely �xtendlng feet or legs. 
rymg a dl8k WIth telephone call nnmbers, there beIDg a A pin on the stem projecl.!! throngh the slot In the 
spnng connection between the wheels, and means for sleeve and the lower end of the slot Is curved whereby 
automatically releasing tlte locking device. the f.:at of the holder are swnng ont to e�gage the 

MlnlDl" Etc. 

CONCENTRATING AND G RADING ORES. 
-William H. Coward , London, England. An apparatus 
Is provided by this Invention for concentrating, grading 
and classifying crushed ore, especially adapted for use 
with a roller grinding mill. The apparatus has a casing 
with openings in the opposite sides and a series of 
a1i�ed tapenng shells rigidly connected with interven­
ing spaces, the shells being adapted to have a current of 
air passed throngh them, and to engage particles of ore 
carried In the current, causing the particles to drop 
through the spaces between the shells. The bottom of 
the casing Is hopper·shaped and IItted with sliding doors 
at which the contenta of each compartlnent may be with· 
drawn. 

COAL JIG GATKS. -Tlleod ore E. Smith , 
Shamokin, Pa. To automatically operate the gates of 
coal jigs, for the discharge of slate or impurities accn­
mulating at the bottom of the jig, this inventor has de­
vised a mechanism consisting of a gate operating lever 
and a continnously reciprocating lever locked together 
by a bolt and latch in snch way that they will be held 
locked to![ether for a greater or Ie •• time according to 
the resistance olf�red by the material. The 8uspended 
and vertically reciprocated jig has perforations in Its 
bottom for the passage of water nsed to clean the coal, 
and at one end Is an ontlet for the escape of the slate, 
etc., tbe gate, according to this Improvement, being an­
tomatlcally opened when there has been snlllclent accu­
mulation to place tension on Its movement. 

lftechanlcal. 

COMBINATION TAP AND DIE. -Stephen 
E. Prank!" . Buchanan, Va. This is a tool adapted to 
quickly and simultaneously cnt external and Internal 
threads on spn'is, pipes and other articles, the cntters 
belug readily changed for work of smaller or larger 
diameters. A collet having a central opening at Its rear 
end Is shaped to lit a holder adapted to carry a tap, tbe 
front end of the collet having a bore Into which extends 
tbe tap, and the collet rol.!!tlng with the tap holder and 
carrying t.hread cntting chasers. The heels of the 
chasers abut against a collar screwing on tbe rear end of 
the collet, and when the cbasers are adjusted they are 
locked in proper posltir.n by a locking collar. 

NUT LOCK. -William C. Nones, l.ouis­
ville. Ky. For locking nnts on axles, screw bolts, etc., 
this inventor has patented a device consisting of a metal 
plate bavlng a slot to receive the bolt and a lIange to 
embrace the nnt, while a spring bar pivoted to the plate 
is 80 arran� as to close the slot and ·prevent the plate 
from becomlug ftccldentslly detached hom the bolt and 
nnt. A square·headed screw skein bolt is threaded In 
the opposite direction of the thread In the nnt to be 
locked, and has parallel grooves In opposite sides of Its 
head, to be nsed In combination with the plate. 

MAKING SCRAPED BRASS . -Ed ward G. 
Smith, New York City. To etllclently scrape brass and 
ada pt it to be driven Into rollers to form the type for 
printing wall paper, this inventor has devised a macbine 
in which two feed disks C08Ct with revoluble cntters 
separated from each other, and whose cntting teeth have 
tlleir oppositely arranged cutting edges beveled. Two 
adjustabie guide blocks run beneath the feed disks and 
cntters and extend beyond them, forming gnldes proper 
through which the work passes. 

ground on each side when the holder Is lowered, and 
when It is raised the feet are swung in bne with the 
frame so as not to project at the sides. 

TYPEWRITING MACHINE. - Lawrence 
F. Urbanns, Chicago, Ill. This is designed to lie a su­
perior typewriter having the revoluble type wheel on 
which the type heads are mounted and means by wblch 
they may be moved to elfect the Impression, a simple 
and etllcient feed mechanism being provided to move the 
carriage backward and forward. 'rhe key mechanism 
is so arranged that cbanges maybe made from uppsr to 
lower case, and in the line and letter spaces, with Kre&t 
facility and nicety, and a variable spacing mechanism is 
provided, SO that absolntely exact printing may be dOlle. 
The machine Is designed to be operated .. t high speed 

and do the best work, the keys merely throwing the type 
Into position for printing, the actuill work of which 18 
done by a rotating disk or cylinder, whereby all the let;. 

ters are similarly and nicely printed. 
HOSE COUPLING. - Joseph S. Blac k ·  

burn, Salem, Ohio. This patent i s  for a n  improvement 
on formerly patented Inventions of the same inventor, 
to prevent the buckling or bulging of the elastic sleeve 
serving to form a continuation of the bores of the male 
and female sections of the conpler, and also simplifying 
the construction of the jaws of the conpllng and provid. 
Ing a better seat for the wrench adapted to open the 
jaws. In coupling the two sections are simply forced 
together, when the inner joining sleeve presents a solid 
wall throughout Its entire lenl[th, and when the sections 
are nnited they l\ave a substantially swivel movement on 
each other. 

VEHICLE SEAT CANOPY COVER.-
Alvanes G. Henery, Mall.!!, O. According to this im­
provement, tbe seat Is so made that a top or cover may 
be folded Into It when not in nse, means being provided 
for detachably connecting the sections of the canopy or 
top and holding its members otie npon the other. The aide 
braces are pivotally connected and provided with a device 
limiting their spread, and ribs are removably connected 
with the braces, while the seat comprises a skeleton base 
covered by the seating section, there being in the base a 
roller and a folding canopy having hinged connection 
with tbe base and being adapted to be stored therein. 

MOIST C OLORS . - August SlI.rtori Ul'l, 
New York City. Colors for use In water color aud 
l(Ouache style are provided by this inventor In a special 
manner, in described proportions, with chief ingredients, 
as binding and dItI80lving media, of soft soap, mn­
cllage, salicylic acid, glycerine and mirbane 011, the 
colors not containing any substances that require the 
application of heat for amalgamation. They may be 
readily applied In a nnlform manner, dry qulckly and 
yet permit of blending or the application of one color on 
top of another be.ore fnlly dry. The proportion of 
color and mixing medium varies according to the nature 
of the color. 

NOT1!:.-Coples of any of the above patents will be 
furnished by Mnnn &; Co. for 10 cent.s eacb. Please 
send name of the patentee, title of Invention, and date 
of this paper. 

NEW :BOOKS AND PU:BLICATIONS. 

ROUGH NOTES ON POTTERY. By W. P. 
Jervis . N e w ark, N. J. : Publishpd 
by the author. Profusely illustrated. 
Pp. 112. Price $1. 

A TEXT BOOK OF PLANE SURVEYIlS"G. 
By Wi lliam G. Ray m ond, C. K 
New York, Cincinnati, C h ica go : 
American Book Companv.  Pp. 484. 
Price $3. 

-

We feel that this book deserves considerahle praise for 
Its treatment of the snbject of plane surveying. It is well 
np on recent practice, and as a special example of its 
method the portions devoted to the use of the level may be 
cited, to tJ!e adjustment of which nearly eliht pages are 
devoted. In its pages may also be foond treated plane 
table work, and the use of the slide rule, planimEter and 
stadia measurements are excellently given. Full tables 
and numerous examples of work In the way both of 
nndergronnd snrveying and of ![eneral topography are 
also given. 
CATALOGUE OF THE PUBLIC DOCUMENTS 

OF THE FIFTY-THIRD CONGRESS. 
And of all departUJeuts of the gov­
ernment of the United States for the 
periorl from March 4, 1893, to June 
30, 1895. (Being the "Com preh ensive 
Indpx " provided for by the act ap­
proved January 12, 1895.) Prepared 
under the super\' ision of the su perin­
tendent of d ocuments, Government 
Printing O ffice. Wa!lhington : Gov­
ern ment Printing Office. 1896. Pp. 
638. 

To those Interested in knowing what the United States 
Congress does with Its time, what constitutes the con· 
tenl.!! of the many reports, as prepared by the federal 
government, and what work is being done In its scien­
tillc departlnents, this Index wi\l be of great value. It 
presents In consecntive Index form the topics of the 
public departments; the Indexing running consecutively 
from beginning to end, there bein/!" very sensibly, no 
snbdIvlslons attempted, beyond the data and the list of 
government otllcers to whom the Indexes are to be credo 
ited. 

MECHANICAL DRAWING. By Charle� F. 
Jackson . Philadelphia. : J. B. Li p­
pincott Company. Pp. 63, 20 plates. 
Price $1.50. 

A work for the use of students In archltectura1 as well 
lIS mechanical drawing Is here preaented by a teacher of 
many years' experience. The subject of projections Is 
fully treated, dltl!cult terms are avoided as far as possl. 
ble, and the explanations are carefully and concisely 
made. 

BLOCK AND INTERLOCKING SIGNALS. 
By W. H. Elliott. New York : Loco­
motive Engineeri ng. PJ,). 277. 

This Is a repnbllcation In book form of a series of in· 
teresting articles originally published serially, written by 
one who has had practical acquaintance with the subject 
as having had charge of this bureau on the Chicago, 
Milwaukee, and St. Panl Railway. What signals are for, 
what they do, and how they do It, w\11 all be found an· 
swered In these pages, including telegraph system •• 
manual systems, and automatic electric systems, to­
gether with methods of operation and rules. 

DICTIONARY OF THE COAL TAR COLORS. 
By George H. H u r!lt. F. e S. Lon­
don : Hpyw ood & Com pany. Pp. 
212. Price $3.25. 

That It shonld reqnlre a large book t.o simply describe 
and classify the dI1ferent colors made from what was a 
waste product twenty years 81(0, and these colors now 
the most Important In the employ of the textile colorist, 
i. one of the most striking of the many \11ustrations of 
onr progress In applied chemistry. This book has reached 
Its' second edition. It gives the chemical composition of 
the dI1ferent culors, formula, method of making, and 
date of Introduction, with the properiles and uses of the 
colors. It gives also a I18t of the leading foreign coal tar 
color makers. 

SHEET FEEDER.-Georg-e B .  Wurtz, 
Shreveport, La. To feed sheets of paper of like or dif­
ferent sizes rapidly and certainly to printing presses, 
paper folders, etc., this Inventor has devised a mechan­
ism comprising a snctlon bar and means to exhaust the 
air from It, the bar being mounted on an endless carrier 
which moves to and from a platform or table oil which 
are thp sheets to be fed. The Huctlon bar has a facing or 
cushioQ of rubber or other elastic materlaJ, and aper-

The anthor, without aiming to present a complete trea­
tise. gives a large variety of most Interesting fact.B regard. 
ing early makers of the best specimens and the develop. Commencing with January, 1897, the 
ment of the mannfacture of line ware. The notes on early Street Railway Review will Issne a special foreign edl­
English pottery and. on Stalforshlre work are e"peclally I tion, which in size and quality of matter, illnstrations 
interesting, but the author brielly, and In an eclectic and general attractiveness will be fully equal to their 
fashion, goes over the whole field, so far as may be done ; present home edition. As nsnal, the Review will be the 

Iii the limited space. A short chapter is devoted to hls- ' pioneer In this new departure, bnt no expense or elfort 
torical American earthenware, and another to ware made will be spared to make It deserve the same recognition 
here and abroad for the American market. I abroad which It has earned at home. 

HINTS TO CORRESPONDENTS. 
N am e .  a u d " d d re .. must accompany all letters 

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

Il e r  .. rr'' '·.· .. to former articles or answers should 
give date of paper and page or number of question. 

I lIq " i r l .· .. not answered ill reasonable time shonld 
be repeated : correspondents \\'\11 bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or In this department. each mu.t take his turn. 

B .. ,· e l·� wishing to purchase any article not advertised 
in our columns w\11 be furnished with addresses of 
honses manufacturing or carrying the same. 

Speci a l  " ' lo i l l e' . 1  1 , , "u )"lli u l i n n  on matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

S l' I e l l l l l i .· "\ ""' 1' \ <' '' 11 S U I' I, l e m e u , .  referred 
to may be had at the otllce. Pnce 10 cents each. 

80 .. k ..  referred to promptly supplied on receipt oj 
price. 

,'I I :::k�"
o���!d�xamination should be distinctly 

(7082) R. W. L. a�k8 for ciirections for 
making an electromagnet for working telegraph sounder 
on an ontdoor line of about 200 feet (metallic circnit). 
What number insulated wire should be used, and how 
mnch f How many ceUs of gravity batteries will it take 
to work it f A. For cores use two bundles of Iron wire 
two Inches long and about li inch in diameter. Wind 
with No. 20·24 wire to an Inch or more in thickness. As 
yoke you may nse a bar of iron, or simply bend six inch 
lengths of wire into a U, and dispense with yoke. Two 
cells of gravity battery should work it. 

(7083) J. W. asks : 1. Is electric light­
ing with batteries snccessful f A. No; except with storage 
batteries. 2. Wh .. t kind of ceUs and how many would it 
take to run four 16 candle power lamps four hours per 
dayt A. Ten cells storage battery for low voltage lamps. 
8. Which would be the cheaper light-four 16 candle 
power lamps from batteries or coal oil lamps to Ught a 
room 24X86 feet? Oil at 85 cents per gallon. A. The 
coal 011 lamp 18 about the cbeapest of the ordinary illn· 
minsnts. 

(7084) M. S. K. says : A few days ago I 
had occasion to make some standard resistance coils. I 
fonod that without exception a certain length of wire 
had more resistance wben coiled on a wooden spool than 
it had before it was SO coiled. Will you please give me 
an explanation throngh the columns of the SCIIINTlFlC 
A)[IIBICAN f A. Any disturbance of the molecular con­
dition of wire changes its resistance. If it hardens it, the 
resistance generally may be assumed to increase, and 
bending a wire operates to do tbis 

(7085) F. S. G. says : Please tell rue 
what kind o f  glass is best for Leyden jars and whether 
tbey can be charged with an induction coil. If so, how I 
A. A good qnallty of hard glass is the best for Leyden 
jl11'll. Some glas. is so inferior as to be qUIte worthIeS!!. 
To charge, connect the Inner coating with one terminal 
and tbe outer coating with the other terminal. Take 
care of shocks. Induction coil experiments are described 
in our SUPPLII)[IINT. No. 166 

(7086) T. W. B. says : I wish to wake a 
20 ohm telegraph sonoder : will you please inform me, in 
your paper, of how many f""t of what kind of wire will 
give the most satisfactory results I A. Use No. 28 to No. 
30 wire. 

Approximate length, No 28 • . • • • • • . • • • • .  800 feet. 
No. 29 . . . . . . . . . . . . 200 .. 
No. 30 . . . . . . . . . . . . .  100 .. 

(7087) J. B. M. asks : W h at is the re­
sistance uf .. gallon gravity Bunsen, Fuller, and Le· 
clanche batteryl A. For the Leclanche battery aliow 1 

obm, for the gravity 4 ohms, for the others 7.i ohm, all 
snbject to large variations. 2. How long a spark i6 reo 
qulred to make a good X ray? A. Two inches is a good 
length. 

(7088) J. D. ask� (1) for a sol u tion to keep 
photojUllph proofs hom fading. A. Dip the proof in a 
solution of hyposulphite of soda 20 grains, diA"olved in 6 
onnces of water for ten minutes. then wash in changing 
water for two honrs. 2. Also mention where I can get 
unmounted photographs of actresses. A. For picture8 of 
actresses consult your local book or stationery store' 
keepers. 

© 1897 SCIENTIFIC AMERICAN, INC.
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INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBER 29. 1896. 
A N D  E A C H  B E A I U N O  T H A T  D A T E. 

[See note at end of lI.t about cople. of these patent8.] 

fa�����rJ�eF�s�i>����: : : : : : : : : : : : : : : :  ���:� Air brake for railway train., automatic, W. H. Hall . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  514 Air heater, ventllatlngi C. V. Roberto. :  . . . . . . . . . . .  514, 
fl��k ��� �::".3:r::..c.�;.,�:!::':e::iD:· · · · · · . f::g�:.t�r.:t,:::a����T.8r�����: : : : :  g�= Animal trap, J. M. !Wllkin.on . . . . . . . . . . . . . . . . . . . . . . .  57',29& Annunciator, electrlca.l, Hunter '" HIggins . . . . . . .  514,327 Axle boxes, oll port lid for railway car, C. Erd-brink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,006 Axle journa.iB In pedestal. means for .upportlng hou.\nJ18 of car, H. L. Gee. . . . . . . • • . . . .  ; . . • . . . • . .  514,028 Bag. See Mall baa. Baa holdlnlr mecha.nl.m, H. H. Cummings . . . . . .. .  674,137 Bake panj• G • Lalrelouze . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . 573,!W!6 Bale tie, • W. GriBwold . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  673,8'/2 
Band cutter and feeder, W. Morley . . . . . . . . . . . . . . . .  573,8118 Bank, coin, S. E. Swen.on . . . . • . . . . . . . . . . . . . . . . . . . • . .  5n,11l1 Barrel machine, J. Polke . . . . . . . . . . . . . . . . . . . • . . . . . . . .  573,915 Bat��O:;��d l�ecl�G.�f����� &f!':�. �� 573 Bearing, ball, E. J. Kelly . . . . . . . . . . . . . . . . . . . . . ..• • . . . •  573 Bearinlfl .hut, M. Jefferson et al. . . .. • .  . . . .  . . • .  . . . . .  574 Bed tab: e attachment, J. A. Norton . . . • . . . . . . • . . . . •  Belt f ... tener, B. F. BarIles . . . . . . . . . . . • . . . . . . . .  _ . . . .. . 57 Bicycle canopy, A. A. Bennltt. . . . . . . . . . . . . . . . . • • . . . •  57 Bicycle holder, L. K. Miller. . . . . . . .  . . . . . . . . . . . . . . . .  57 
Il��l: =t. V.'I?�l:{: .��������: : : : : : : : : : : : : : :  � Bicycle support, A. G. Olson . . . • . . . . . . . • . . • • . . . • . . • •  Bicycle snpport, D. C. Wallace . . . . . • . . . . . . . . . . . . . . . •  Bicycle toe cliP. E. A. Thiem . . . . . . . • . . . • . . . . . . . . . . . .  Bicycle trainer..]'. B. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . •  Bicycle wheo1 J!l. Neild . . . . . . . . . . . . . . . . . . . • . . . . . . . . . , :un:a ::1":: .:-J�for iiaiiiiDii::F: G�i8WOriiij Block .Ignal .ystem, elecitropneumatlc. /L. H. Thorp . . . • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • 57.'l,932 Blowing apparatu •• automatic. T. P. Burke . . . . . . .  67&,188 
ID.O"'i;�'b':rR����v!�.�.� .� . .  ����: : : : : : : : : : : : : :  g�t� Boller. See Steam boiler. . 
Bgn:� ��=c:. ���.eil���d������: : : : : : : : :  ��tl:I Boiler furnace. upright. E. B. ParkbUl".t . . . . . . . . . .  573,912 
Bgn: f�'t.�:"J!�":, ��h��:;o�:g �.?:l��m; 'F: 574.063 

G. Bird. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573,853 BoI��rp\a; . .  ����.��. �� . ?����� . ��� . ���: .�: 573 Boring machine. J. C. & E. J. Bullock . . . • . . . . . . . . . .  

:�m:: �o':,.�'f3a�e�����':rniieit:: : : : : : : : : : : : : :  Bottle. non-relillable. F. L .  Cook . . . . . . . . . . . . . . . . . .  . Bottle. non-relillableljl' W. Woodrnlf .. . . . . . . . . . .  . .  
Igm: =re:,·t:; l�!:i��: : : : : : : : : : : : : : : : : : : : : :  Bottle w ... her. J. F. Leeper .. . . .. . . . . . . . . . . . . . . . . . . .  . . Box nailing machlnej H. R. Kumler . . . . . . . . . . . .  -. . . .  · 674. Bracket. See Shlngl ng brac!ket. . I Bracket. A. R. Knnz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i73,985 
I��t; :ef'�r&ke:" 'car "brake:" 'veiiiciie 573,891 

brake. Brass. machine for ma.klng .craped. E. G. Smith 674, 
I�:n: glt: r..Jia::�:::: : : : : : : : : : : : : : : : : : : : : : : : : : : :  
1����t�:tt�i..Br�:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  � Building. rat or vermin proof. J. T. Crawford . . . . .  674 Burner. See G ... burner. BU.hl

�
. taP. J. Mohn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Butter ar. A. M. Wiatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674 Butter ub. sanding machine. C. D. Ames . . . . . . • • •  573. Button. autcmatlca.lly attachable. H. A. Sevigne 67 Button or clasP. J. C. McRae . . . . . . . . . . . . . . . . . . . . . ; . .  Button press. rotarI:: S. B. Lane . . . . . . . . . . . . . . . . . .  . . 

��0'ge�eKt'fI:� ·o=.e . . . . . . . . . . . . . 574.266 to 
Can opener. combination, J. E. Munro . . . . . . . . . . . . .  573.991 Can opener • •  crew driver tack puller and ham- . mer\,. combined..:!. P. Daly . . . . . . . . . . . . . . . . . . . . . . .  574.197 Candle older. A. w . ·H01flnann . . . . . . . . . . . . . . . . . . . .  574.356 
�.�"ci '!irA.b��c�:�i,;g:"auiiimaiic: · :t "M: 573,976 

Rainey . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  674 Car bolster. railway. C. T. Schoen . . . . . . . . . . . . . . . . . .  57 
8� g��,; ;lae:�';;, �..ft;.,���';.7cKee,;: 4: RenShaw �1 Car coupling. C. F. Bake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674 
8� ��gn�: :.·8.·I�u�.:: : : : : : : : : : : : : : : : : : : : : : : :  Car coupling. R. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
8::: ��gl=: 8..:!.'l�Ji: : : : :  : : : : : : : : : : : : : : : : : : : : : : : : :  Car coupling, L. L. Moe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 8::: �;:g�t;:"': ii.V Ge�';��: : : : : : : : : : : : : : : : : : : : : : : : : : :  Car fender, Rice & Ettinger . . . . . . . . . . . . . . . . . . . . . . . .  . 
8::: �:�a:�: �. ':l�aii8: : : : : : : : : : : : : : : :: : : : : : : : : : : :  Car .Ignal. automatic. D. W.  Troy . . . . . . . . . . . . . . . .  . .  
car�����.���.��� .�?�. �������.� 
8:::�?�t����: �: t. 'i';,'l��p: : : : : : : : : : : : : : : : : : : : : : : : :  Carpet fabric. T.  B .  Doman . . . . . . . . . . . . . . . . . . . . . . .  . . 
8���t��'i-�'W. �j5E���'3.����: : : : : : : : : : : : : : : : : :  Case. See Brush case. Sample case. C ... e con.truction. W. H. Watson . . . . . . . . . . . . . . . .  . .  8:� �Tfc"J� :;rrl�:.��;:'e�1nMU;;lij,r.:: : : : Caster. G. B. M. �e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cell case •• machinery for manufactUring. W. E. Williams . . . . . . . . . .. . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . .  573,947 
8:�m�=:l '::!�t'i�<:,' J\fIiI�.:'�::: : : : : :  : '. : : : : : : : �� Cha.ln from sheet metal. machine for automati-cally manufactUring, C. F. Smith . . . . . . . . . . . . . .  . 
8�:u,��..:,�:"1'.1¥!,'ae�er�.������: :::: : :  
8��: f.·!M�:-Ji: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
8r�i �io������ij,Cirt·c8.i '8.ii.i-iii ·clrcuii.: ·j: c: Wollin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573,948 Clamp. See Splicing clamp. Cleaner. See Flue cleaner. Grain and seed cleaner. Clip. See Blc�le toe clip. Clipper. balr! . Dry.dale . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574.243 Clock repeat ng mechanl.m, Salford & Ross . . . . . . • 574.114 ClUire,'h:��.����. ���� .���.����� .���?�'. �:.�: 574.269 Coal drllll::t, machine. W. C. Johnson . . . . . . . . . . . . . .  574.868 cO�l!ft'h . . . ::.���.���.�.���I�.��t.�.��: �: �: 574.228 Cock • • top and w ... te. A. '" H. Steinhauer . . . . . . . . .  574.(Ii\I Coining preaa. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.227 &:��, W':::.dutIi::��� .• " """ " " "" "" "" "  574.200 
Commodec!. E. L. Clialke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.134 
&:�f.:'y��. ���: re��l�;.��.�: : : : : : : : : : : : : : : : : : : :  g�= 
8��'i!J�.:����::&TCl!rr.��I.��: : : : : : : : : : : : : : : : : :  g�g� 
8gr��� �afe '![Jfl!.tg. or ' opeiiiDii "maciitiiii . . M: 573.W;1 

Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ]74.048. 573.1181 Cotton gin .creen...!. S. Jenkins . . . . . . . . . . . . . . . . . . . . . 674.:111 Cotton plcker,p. _wi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5·j4.2t8 Cotton pre ••• M. Swen.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.W Coupll�. See Car coupling. Car and air brake 
�!K I� If::'s�We��' Curling comb. L G. Krau ... . . . . . . . . . . . . . . . . . . . . . . . . . .  lmI.l!!!7 Corrent controller or rheostat, E. 1!l. Werner . • . . .  674.231 Current generators. method of and n:.eans for regulating alternating. B. G. Lamme. . . . . . . . . . .  67'.006 

cJ.,ieutiiit �mtrita •• 
Curtain .uPpOrt ... D. Turbeville . . . . . . . . . . . . . . . . . . . . . . 514.348 Nut lock. H. L. McCann. . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  57 Cu.t:!dorSN: J . .. uttendorf . . . . . . . . . . . . . . . . . . . . . . . . . .  674.148 Nut lock. W. C. None ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
8:!tt r. .n. s:rd�W''ii f�uel 'f:'tter. 574 151 �Ntc!:kB�B�.��?�.����: : : : : : : : : : : : : : : : : : : : : : : : : : :  

45 
Thrashing machine. W. H. '" J. Butterworth . . . . .  57 
��:'"�'l.��!.'he.;r�·. ������. ��.� : : : : : :  : : : : : : : : :  Time loc][. "I. G. 1Ilake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Dam���vabfe. B. F: Tho� ... �� . . : : : �: : � : : : : : : : : : : :  574:229 Oil can and torch, combined. T. W. Ke.ter . . . . . . . .  De�.::.��'At'ygfu:�:.��.����� .. �� .���.�� . ���: 57 OP��r.� . .  �� . .  ����� •. .  ':?�.����: .�'. �' . .  ��: 674.124 
Tire. bicycle. L. C. Neal . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  . . Tlre. bicycle. F. L. Woodhou.e . . . . . . . . . . . .  : . . . . . .  . .  TIre for vehicle wheel •• • prlng. J. Ridge . . 673.Il'.10 to 

Dellr:oJiith � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 Ope&� .f.���gl�.��.����� �������.�?�: 674.125 
E::tal matrl���·,:;l�:=er;:f M: ·si;oiii: : �� Ore cru.her. J. ROger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.273 
Dental plugger or ma.llet. H. A. Edgecomb. . . . . . . .  Ore ro ... tlng fUrnace, J. Roger . . . . . . . . . . . . . . . . . . . . . .  674,2'/2 
Br;::�.p�W�iat, ��mbert. . .  . . . . . . . . . . . . . . .  ore�r �.�AAara�.�:d:wT.ts:,����: 574.241 DlBh drainerS J. G. Kerner . . . . . . . . . . . . . . . . . . . . . . . . . . .  573,91J3 Organ. automa'tfc. T. P. Brown . . . . . . . . . . . . . . . . . . . . . .  574.188 
B::g� �ili8t::r�H� <f�r:i.i::: : : : : : : : : :  : : : : : �= g��·�e:raftn: a�:::iU8:' iI.i:':Prici.himi:: : : : : : : :  �t!lf1 Dowel pin for pattern makers. metailio. W. N. Packi'll\' pl.ton rod. O. J. Garlock . . . . . . . . . . . . . . . . . .  674,853 
nra;':":1' iiupPOrt ·iJier.;for: iiiitii8r '& DaVid: 573.970 �ad. tl"'k K,:� PrtIri �raln order blank pad. 

674� 
.on. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 573.976 ,P.:rn't ·or Cooating' com::Ooiiilo':': 'ii: iI.i:': joIiiiSiOii:: : :  674,0119 

�8.l?I��g���:.':': •. �.�.��;.:: : : : : : : : : :  �tm �::er = �\l':e':"E. E. Clan •• en. . . . . . . . . . . . . . . . .  674,1m 
:Edge llni.hlng machine. S. D. Tripp (reissue) ;.. . . .  ll.iIIJ Paper feeding machine. automatic. N. E. Funk. . .  574,1lJ9 
=�':tIe���¥nm�A�·iieici: : : : : : : : : : : : : : : : : :  g�� PaPf'iJr.ffl?�K'l:.':r������·. ����� .������� ���� 674. 
Jm='!t:¥���=n� �gf�o �'r"�;,;,:'G:A:' 611\,874 , '�:l::rl��?���!�n�·.�:.����::: ::: ::::674;�: �t 

Grindle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.322 Pencil. I� F. W. Mu.son . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
Jm:�tr�at� 'lff:::�'l� :e�a::.r'ort&bie ·.;ie: 674,038 �f'�lg..'!�I::.�.e::n:it�: y.ufl"8.i��� 574 

vator. Water elevator. PhotographiC .hutter. J. A. Robertson . . . . . . . . . .  . .  
Elevator .afet.y device. P. W. Trlmborn . . . . . . . . . . .  573.965 Photographic .hutter. A. E. YOuIllrl!r . . . . . . . . . . . .  . .  
End gate f ... &eDing. W. H. Amer . . . . . . . . . . . . . . . . . . .  5Td.848 Photograph. In reller. prodnclng. T. C. Marcean 67 
End gate. wagon. M. I. COnderman.. . . . . . . . . . . . . . . . .  67'.0:11 Photograph •• revolving .tand for. B. Epsteln. . . . .  " 
Engine. See G ... engine. Rotary engine. Steam Picker. See Cotton piCker. 

engine. Plctnre and plctnre hook bang� G. W. Willard 573,946 
EngIne. F. C. Rlnsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.003 Pin. I See Dowel pin. Hat pin. aI.t and .kirt 
Il:ngIne .haft rotation Indicator. S. H. Hunter . . . .  574.328 p n. 
Engines. mixer for g .... F. M. Underwood . . . . . . . . .  574.183 Pipe connectlonilnlversal JOint. E. J. Knapp . . • •  �249 
Engravl� W. S. Eaton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.987 I=\pe w�c�. ti Ifretce . . t;; ·r . . . . . . i1iiiitiig . .  ,f 999 

��or . . g.:���ug8.rextractOr: ·8piie·j,x: 574.284 pl:CCre::,.� . . .  � . �.� . . . . . �� . . . . .  ?�. �� . . . . . . . .  : . .  : 67'.104 
tractor Pla.nIng machine. Gocher '" SchreconlW.t . . . . . . . . .  574.1(6 

Fabric. see Carpet fabric. Knit fabric. Planter drilling attachment. com. R. MurchiBon 674.3»1 
Fastener A. B. Silverston . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.009 Planter�tato. M. L. Ma.nleIi . . .. . . . . . . . . . . . . . . . . . . 574.007 
Feed outler. A. Kaltenbrunn. . . . . . . . . . . . . . . . . . . . . . . . 673,883 �Ig:.at U=� I:;,d!fd:::h.:I��.· ir: E: WemiZ ��.� Feed rack. E. M. Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674.100 P I 'i ad) t xt Ibl J B B rth I 

• 
Feed tro�in C. B. EJiJ.erI; . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.312· 0 e or .epara ors. e en. e. . . a 0 0- 574,297 
�=: :�In:' ='�d PI��t·W:MOZiDjjO· :  g�:.= Por':.'h'fe elevator; ·pati.irson·& He;'i: : : : : : : : : : : : : : : 673,913 
Fence po.t. G. W. Cla:vt9n . . . . . .  .' . . . . . . . . . . . . . . . . . .  : . 574:191 PpOStt.toSdelge FenceE. l!08At.11 574 128 Fender and brake mecha.niBm combined A L. 0 '" ger. R. . en. . . . . . . . . . . . . . . . . . . . . . . . . . .  • 

Kraus . . . . . . . . . . . . . . . . . .  : . . . . .  .' . . . . . . . . . . . . .  : . .  : . . . .  574.007 � •• seeluJtonlf.reBIJ. Co=J::;.s. Cotton 
Filter. C. E. '" J. M. Osgood. . . . . . . . . . . . . . . . . . . . . . . . . .  57'.161 · PrI reas.F MY brau c preaa. pres.. 573 897 FIre amrm. J. A. McGaby . . . . . . . . . . . . . . . . . . . . . .  '. r . . . .  6Td,lJOO PrI:� iino'le�iii ' or"1ioor' cloiti" eiii." iD&ciIiiiie • 
� =·.toit!n��kikiir;;r.i: : : : : : : : : : : : : : : : : : : :  g�� for. T .  Dale . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  : . . . . . . . . . . .  578,965 
FIrearm. recoil operated. H. Carr . . . . . . . . . . . . . . . . . . .  574,1811 Printing or other machines. toothed rack for. C, 
FIrearm recoil operated. R. M. Catlin . . . . . . . . . . . . .  574;350 1'. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.1w;, 
FIre extlngnlBhe!:o H. Bush . . . . . . . . . . . . . . .. . . . . . . . . . .  67'.019 Prlmbj� PreBh •• R. Mpllehlle. . . a. . . ·G . . . . . :: . . . . . . . .  574.UI; 
Flue cleaner F. u. William .. . . . . . . . . . . . . . . . . . . . . . . . .. 673.948 �ne, lah ex o. ve. n .... ve. . . . . . . . . . .  . .  
Fruit jar. J. L. De Steiger . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.006 peller. A. 'L. Kraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnace. See Boiler furnace. Hot air fumacie. Pi'opeller • •  crew. G. W. Hnbbard. . . . . . . . . . . . . . . . .  . . 

Ore roasting furnace. PulR. prell&l"inll wood ohlps for making. Jones '" 
Furnace. automatlca.llY feeding. B. D . . Chlldrey . . . 574.100 �albot. . . . .  -; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnace door E. M. Andm .. . . . . . . . . . . . . . . . . . . . . . . . .  673,847 Pump. M. T. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnace feeding device. G. R. Jarman . . . . . . . . . . . .  , 574.331 PumP. D. Lippy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.261. 
Furnace for enamellnir and heating wtthout Pun��I,:'�riIiJi belt, Pryor '" Schaetzle . . . . . . . . . . . .  . 

mulDes. twin. C. M. Herrmann . . . . . . . . . . . . . . . . . .  1i73,975 Pun�biift and riveting machine, Sca.lfe '" Moeckel 
Furnace for pulverised fuel. Clarke'" McEachren 573;86:1 1 Push bu ton. G. Jep.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Furnace grate, E. J. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  57'.1m Puzlle. O. A. Mapel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Game apparatus. W. W. Cllmenaon . . . . . . . . . . . . . . . .  -5'l'_ �r:�lfn G.t:::! . . · a . . . . · aiii." fo':"  . .  radu . . . .  . . 
Game apparatn •• J. Conner . . . . . . . . . . . . . . . . . . . . . . . . . .  574.3M stevens '" Le1f8rta ppar - p cIng. 573 928 Game apparatu •• A. C. Frick . . . . . . . . . . . . . . . . . . . . . . . . 67' Race .tartlng machlne"W ·M . . . .  · eir . . . . . . . . . . . . . .  674'316 Game apparatu •• Heap & Van Kuran . . . . . . . . . . . . . .  fI{ Rack. See Feed rack • Shoe��ack . . . . . . . . . . . . . .  • 

Gaune table. J. A. Hamilton. . . . . . . . . . . . . . . . . . . . . . . . .  I Rail bonding. mechanl.m for locatlnir and deter-
���!J:.��rG�iI�?�:·. : : : : : : : : : : : : : : : : : : :  mining defect. InjP. O. KellholtB . . . . . . . . . . . . . .  674.383 
Gao burner J F BurgeBIJ 674 . Railway cro •• Ing. E. . Tague . . . . .. . . . . . . . . . . . . . . . . .  674.286 
Gao dl.trlbutIDg·aPcaratWi

·R:L:oweii:::::::::::: ; Railway. eleetrlc, J. A. Roche. . . . . . . . . . . . . . . . . . . . . . .  574.In 
G ... engine expano on. J. W. EI.enhuth . . . . . . . . . . .  574, ! Railway rail bond. B. Jennings . . . . . . . . . . . . . . . . . . . . . 573;1JIQ 
Gao generaiOr acetylene, J. H. Waite . . • . . . . . . . . . .  573,988 Railway .wttch operating miolumlBm . J. Geaaler 574,319 
G ... meter and g .... regnlator combined J Coons 573,863 . Railway track bed. O. C. Newsom . . . . . . . . . . . . . . . . . .  57'.106 
Gao..JIroCeBB of and apparatus formanUiaciuring. I Rai��.rm�:�. ����?� . .  ������ .��.����: .�: 574.816 F. G. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,W;7 RealBter See Cash rllldster Hot air gI ter 

. 
Gu�proce •• of and apparatus for mannfacturlng. . I Roller .md blind attaclimeni. H. C.·JO��D. :  . . .  574,152 Mlrol. '" Bates. . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . .  573.988 1 Rolling metal tube •• machine for. H. O. HarrI • . . . 573,873 :tt'- � �d gate. 574,296 Rolling meta.! tnbes machine for, E. F. Holmgren 573,877 
aeri:;rator: s'!.':,�mDioiii�··gu· g.;neraiOr: ·Gaii II Roollng. metal. W. W. Turner . . . . .  ; . . . . . .  , . . . . . . . . .  573.1187 

generator Motor generator Steam gen- Rotary erurlne, R. '" A. L. Baner. . . . . . . . . . . . . . . . . . .  573;Wi9 
erator • • Rubber sole. to .hoes. apparatus for vuleaniBlng. 

Glove fu� P E. L. PerdriBet 574,042 G. F. Butterlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.238 
Governor for PQ'w';" .hafts oW. H. il.i:'c:ii8ciden::::: 574.3»1 Rubber .oles to 8hoes. vulcanizing. G. F. Butter-
Grain and seed clA·�er T :r Hatlleld 57' -, I lIeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574 - � . •  . . . . . . . . . . . . . .  ...... ule and lining e, spac\na:. Harrl. '" Corbin . . .  li GGra.IA III'QPQrtloner an" mixer. 11'. s. Rltte! . . . . . . .  - 57 •• 210 I . e. checkl tu •. A. �. SOuthwtck. . . . . . . .  67 rappl-a L. H. CariBon . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . 674.133 1 pie case · H Braen ' 57 
��ln. J�J�.;;�ons:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �::� f ... tener. . h et al. : : : : : : : : : : : : : : : : : : : : :  
Hammock seat attachment, I .  E. Palmer . . . . . . . . . .  674.073 d. G. Meyer . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . .  . 
Harp. R. Dolge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'14.007 to 574.3111 I w m;;,�'f!!�ltl\�M;�i��I·p;:eniic;; · · 6iliiii Harrow and roller. combined. F. O. Kinney . . . . . . .  573J184 bbinJr iiiiChlne J S. 'Hliclicock . . . . . 
Harrow. WheeledbD. C. MIller . . . . . . . . . . . . . . . . . . . . . .  574,tm hl\gnt A E. C<iIirate · . . . . . . . . . . . . . . · 571 Harve.ter. corn, . C. MIller . . . . . . . . . . . . . . . . . . . . . . . .  573,896 I ectlve 8� C E. 1!Icrlbiier . . . . . . • • . . . . . . . . . . . . . .  674 Harve.ter. corn ... J. Odell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.mJ I parator. See'Steam .eparatOr: · · . . • • • • •  . . • • • . .  . .  
Hasp futener. 1:1.. Schllchttng .. . .. . . . . . . . . . . . . . . . . . 574.276 wtng machine Frederick '" Plumley Hat crown pouncina machine. G. E. Bru.h . . . . . . . .  5Td.856 wInjf nil><*lne: H. 1. Illinaworth . . . . .  : : : : : : : : : : : : :  Hat fastener. C. E. 1Ia.ilowelL . . . . . . . . . . . . . . . . . . . . . . .  574.148 , wing njII.chlne buttonhore. W Raenchle Hat lroningmachine. E. Mes.er . . . . . . . . . . . . . . . . . . . .  674.0'10 . Sewtng !}lachine, double cb&tn .tlteh A. Ronike Hat mark, -J. S. B. Hartsock . . . . . . . . . . . . . . . . . . . . . . . . 674.3:15 I Sewtng

a
achlne. fancy .tltch W. F. Jagielski . .  . .  Hat pin ... A. E. Self . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,007 I Sewing· achlne overedge i! J Perdr8anx Hat .tinelling machine. L. R. Helm . . . . . . . . . . . . . . . . 573;876 1 se� achine' .huttle II DieM . . . . . .  5m: 

Heater. See AIr heater. Se Ines. bObbtD. oa.e anci. ·Ii.older· ior 'r;;' Heel nail. G. A. CortiB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,140 vo v hook A Miller Hol.t dmm. H. B. Denton. . . . . . . . . . . . . . . . . . . . . . . . . . .  574.086 Shade ier DaVi. &. Mooney . . . . . . . . . . . . · . . . . . . . .  . .  Hol.tlng apparatu., H. Aiken . . . . . . . . . . . . . . . . . . . . . . .  674.127 Sheet er G B Wurta . . . . . . . . . . . . . . . . . . . . .  . . 
Hol.tlng machlne. d. A. McGregor ... . . . . . . . . . . . . . . . 573.904 Shin.. • kQt,·E. A BBrdweii" Jr . . . . . . . . . . . .  . .  Holdback. bnggy. Friend '" Brown . . . . . . . . . . . . .  , . . .  674,816 I ShiP'S J & Oldham • . .  . . . . . . . . . .  . .  
Hook and eye. N. Hyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &73,879 Shoe e 'J KotBlov.iy . . . . . . . . . . . . . . . . . . . . . .  · Hose coupling. J. S. Blackbum. . . . . . . . . . . . . . . . . . . . . .  674.988 Shoe pollsb\nii machine J T:' Ray' 2ii. . . . . . . . . . . . . .  . Ho.e coupling. E. J. Knapp . . . . . . . . . . . . . . . . . . . . . . . . .  574.087 ShoefilJuack A. C Schodori • . . . . . . .  � . . . . . 67 115 
Hot air furnace. Sweet '" McBride . . . . . . . . . . . . . . . . .  573.1m Shntttli for fIi.e protection. auiO"maii;': 'J!i;"ii: ReY: • 

1I���!�t�r ca� . .  · . . . . . . . . . . . . . . . . . . . .  · · ·  ��� nolda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  674.001 
Hydraulic pres. for cOvertng' ;,abie.· Wiiti· i88.d': if ���m:·to��':ici.uCiOr· 'X: M: 'ciiouieion::::::: k1t:JM Carlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.,132 Ett See Car .Ignal. ilelectlve � Ice cream mould and dipper. J. '" S. Zimmer . . . . . .  674,185 S .y.tem. selective C. E. Scribner: . . . . . . . . . . .  674.222 
R!::r�lli.:·l:���j.·iiliiiciie.: ·ei;,: :R: ·C;;nrow:: : :  �1::= SliIrt I=der. H. W. Bury . . . . . . . . . . . . . . . . . . . . . . . . .  674.131 
Indicator. See Speed Indicator. ��o'! �'ow.'1�B. <t,l!:,'e�: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Insulator. C. B. Martln. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,101 Soda fountains. device for supplying IIa.ItB for. F. Insulator h er. R. Duncan . . . . . . . . . . . . . . . . . . . . . . . . 673,988 H Lippincott. 574100 i=� S::'b�tter J� FrUit jar. Sodlttin blilatbonate 'irOiii ro'88t.er· asIi.; Diaktiig: "j: • 

Jar f ... tener F JabeJA:. 674 �wliCBek . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.0811 
Keyboard apparatus F. B.: il.i:'ciieri;, . . . .  • •  . . . . . . . . . . 573 Speed Indicator. H. Schlotfeldt . . . . . . . . . . . . . . . . . . . . .  674.(Jj'6 
K . pad J. T RI • • . . .. . . . . . . . . . .  , . . .  SpetId of electro motors. apparatus forvary\ng. L. 

�:r£abrlc 'tubU�'C ' H 'Yoiing""""" ' ' ' ' ' ' ' '  - Imboll'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Knitting moohlne D C BeIIIB . . . . . . . . . . . . . . . . . .  Spike extractor, A. Wel.h . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kllittlng machine; circular h.miCC: J: :ijij,i8iOJi:: �Clr:;::,ct=�·� N?O:y�:.����::: : : : :  . : : : : : : : :  Lamp b ... e .  electnc, W. C. Bryant. . . . . . . . . . . . . . . . . .  Splint cutting machine Weston '" Marston Lamp. electriC arc . ... H. Page. . . . . . . . . . . . . . . . . . . . . .  Spoon handle hook R. M: Gannon. . . . . . . .  674 Lamp. electric arc. C. E. Scribner.. . . . . . . . . . . . . . . . . .  Sprinkler See LaWn .prlnkler . . . . . . . . . . . . . . . . .  • 
LamP. electrlo arc, H. A. Seymour . . . . . . .  574.117 to StamP. electric branding. J. M. kirker et al . . . . . . .  074,311 LamP. electric arc. E. Thom.on. . . . . . . . . . . . . . . . . . . .. Stanclllon cattle J H. Vlrkier 57' 991 Lamp IIttlng. Incandescent. A. Swan.. . . . . . . . . . . . . . .  il M . . . . . . . . . . . . . . . . . . . . . . '. 
Lantern. magic. T. S. Barbour. . . . . . . . . . . . . . . . . . . . . .  �t= �'ie.Tcic)Di�·H:W:Foi-iiliinii : : : : : : : :  gft= Lantern .lIde malo W. H. Olm.ted.. . .  . . . . . . . . . . . . . .  Steam generator and condenser. F. Ljungatrom . . 674.157 Lawn .prlnkler. u. L. TravlB. . . . . . . . . . .. . . . . . . . . . . . .  Stew:n means for reheating exhaust, JCoCleilan 
l1;trl.gs���, :.t;!�= . . . . . . . . . . . . . . . . . . . . . . . . . . . �tOO6 & Glrllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,100 
Lifting ack' W C WOOd . .  ;u:.;. . . . . . . . .  • • • . . • . . . . . . . .  573 111iO Steam .eparator. J. J. Hoppes . . . . . . . . . .  ;.� . . . . . . , . -. 573;873 
Mght ee Searchlight. w . . . . . . . . . . . . . . . . . . . . . .  • Steam trap. automatlo. N. Nilson. . . . . . . . . . . . . . . . . . .  673,908 
Llght'emlttlng bod), d d cI T .. �, .... Stone. means for making artIlicla.l. F. J • . Ronit. . .  67'.172 
Limb artilicial J N an �ro u ng same. . _ace U " , """ Stopper. See Bottle .topper. 
Linen rubber M ·S :!q'h, t . . . . . . . . . . . . . . . . . . . . . . . . . �ZHJ� Stove. T. R. Kenne'!y_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,334 
LI Id • .  f' w . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......... Stove. hot bl ... t. G. w. McClure . .  573.000 to 573,002. 674,00 q�J{&r'ce.:.g d::go��aratu. t.0r purifYIng. Stove or furnace. downdraught. E. D. MoLeail . . . 57 

M P�d� ng alco 0110 or other. Stove or furnacI! lP"ate .... E. FBles . • • . . • • • • • • • • • • • • • • •  57 
Lock: See &�r·io;,ii. . .  Time·iock: . . . . . . . . . . . . . . . ... 674.111 �f.::;:�r �:e ��h&;L.ii;;.: : : : : : : : : : : : : : : : :  Lock, Leonard '" Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574,2i!O Strap. ree Loom lug .trap. Lock. s. E. Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,179 Stnlilng powers. coin controlled apparatu8 for �ocom�tlve. elec;rt'" J. F. McLanghlln . . . . . . . . . . . .  673;10> testing. HrlzK. Hanaen . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  574.324 
LoLoo
og::IEeto����· o�:-:

.
;er: : : : : : : : : : : : : : : : : : : : : : : :

.
: : �1:lfi ���:1�Jfust1'lli:.P�t�b���.�: : : : : : : :  ��:� m u and takeup mechaniBm. C. H. Heln- Swttehboard.. test .ystem for mnitlple. C. E. 

Loodell . . . . . . . . . .  · . . . . . . . . . . . . . . . .  · ·  . . . . . . . . . . . . . . . . . . . .  · 67'.826 Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.006 m ng .trap. C. P. Livsey . . . . . . . . . . . . . . . . . . . . . . . .  574.*" Swttch Ilgnal wire compensator. dlBtant. J. R. '" 
L1.OW water alarm. J. W. Eberman . . . . . . . . . . . . . . . .  ; .  574.1(3· J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. nbrlcator. W. J. Ferguson . . . . . . . . . . . . . . . . . . . . ... . . .  674.362 Slruping machine. multiple. F. A. Roblna. . . . . . . . .  . Lubricator. G. Klug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.088 Table. oJ. Bru ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Lumber .orter. E. C. Seebohm . . . . . . . . . . . . . " . . . . .  ". :67�7 !Tann\ng hide. or .kin •• Wagner &; Maler . . . . . . . .  . . 
�et. electrometer. C. Partington . . . . . . . . . . . . . . . . 574.215 Tap and bu.hlng. A. FiBcher . . . . . . . . . . . . . . . . . . . . . .  . .  
�_'l bb�·f�.:tenJOhern·TtonG . .  C . . u . .  nn . .  ·lng . .  · h  . . �;.: . . . . . .  · ; ' . . . .  · �77�·084= TTap ank t'tldle• combE.lnastllng0n'al8.bE. Pranke . . . . . . . . . . . 
..... _ - ., . .  � . . . . . . . . . . . . . .  .. .. ea e . e cover. . • e . . . . . . . . . . . . . . . . . . . .  . Marble .hootlng Device. C. B. Landes . . . . . . . . . . ; . . .  574. Teeth. appliance forlble8chlng. M. W. Hoillngs-M.easurer for creamerles, automatic, O. B. RoSB. wortli . . . • . • . . • . . . . . . . • • • • • • . . . . . • . •• • • • . • • • . • • • . . . .  
M tal t aI hte I 674.274. 574.275 Telegraph pole. C. A. Peterson .. . . . . . . . . . . . . . . . . . .  . .  
Met • � g G n ng machine. Atkins '" COyle. . . . .  573,956 TelephOne clrcnit. C. E. Scribner . . . . . . . . . . . . . . . . . . . 57' 
M�:�. 'i:me� 'le:�rgan . . . . . . . . . . . . . . . . . . .  _ . . . . . . 573,866 �:l:g�g�: :���=.BfJ::":�'trj, FA�MIf:r:.�: : : �� Milker ... cow. C. G. P. De Laval . . . . . . . . . . . . . . . . . . . . . .  67'.857 Telephone exchange By.tem. c. R SCrIbner . . .  ;; . :  57' Mill. <lee E� runner mill. - Telephone excbariire .Y8tem automatic R. Cal-Mlrrol!, IISeeOOr ... o.her "' Streeter . . . . . . . . . . . . . . . . . . . .  674.254 lender . . . . . . . . . . . . . . . . . . . . . . .' . . . . . . . . .  , . . .  : . . .  _ . . . . .  573,SIiO _ou � lce cream mOUld. Telephone exchanges. automatic .Ignallng de-Mould., method of and apparatn. for forming vice for Scribner '" McBerty . . . . . . . . . . . . . . . . . . . .  57'.2111 sanu. S. J. AdIUn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.0511 Telephone lines • •  Ignallng apparatus for ScrIbner Motor. See Vehicle motor. ""Wave motor. "' McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . , . .  5n.3:15 ... otor ronerator. c. E. Scribner . . . . . . . . . . . . . . . . . . . . .  674.278 Telephone .wttchboard 'plng. l!crlbner '" MeDerty· 674 281 Mualc ox{ J. Bomand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.2119 Telephone .wttchboard •• • prlng jack for C. E. • 

Mu.lc cab net. J. F. Barrow . . . . . . . . . . . . . . . . . . . . . . . . .  674,ll57 SCribner . . . . . . . . . . . .  _ .. ; . . . . . . . . . . .  , . . . . . . . . : . . . . . . .  67'.224 Mu.lc leat turner. T. A. Farrell . . . . . . . . . . . . . . . . . . . . .  M" ;au Telephone .wttchbox. Hout. '" Nilson. . . . . . . . . . . . .  574 245 
:��Icad.:e��::t\' mecha.nlcal. M. O. Claus et al 674;JlO Telephone toll box. C. E. ScrIbner . . . . . . . . . . . . . . . . . .  67':048 
N . I t f bl cl R. . Telephone trunk lines. 81gnal1ng clrcnit for. C. E. 
N�elP ade o� ItCY es·::t· A.

ra:.�
J!:ll"· " ·  578,1 . ScrIbner ... ' . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  . .  c e an co a • manu u .• eo . . . . 67' Tent, shel�l� Rioe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Noule attachment, sprinkler, L. OrcIner ••• • • • • • m. . Tent."umbl'ellllt B..mtDe, .J  ... . _ ....... .... .... . . .... . 

Tire. pneumatic, R. PattISon . . . . . . . . . . . . . . . . . . . . . .  . .  
��l.':':n\r'tJa���.FM:\l!�\,����·: : : : : : : : : : : : :  67 Trace loop. adju.table. S. Eo Purdum . . . . . . . . . . . . . .  67 Train order blimk PfUI.. F. W. Week .. . . . . . . . . . . . . . .  67 Trolley. Stanley '" Refllolda . . . . . . . . . . . . . . . . . . . . . . . .  57 Truck. railway carl. W. Pennock . . . . . . . . . . . . . . . . . . . .  67 
R.':.':. an.:.!= t f�:e��li;·l�:�re;.iitbie: 'ii: 57 Goodwtn . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,147 Twr holder. S. B. Lucas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,988 Twlne holder. Field. & Boynton . . . . . . . . . . . . . . . . . . . .  674,317 Type. mannfacturlng .tencll. F. D. Belknap . . . . . .  573.851 Typewriting machine. J. Felbel . . . . . . . . . . . . . . . . . . . . .  674,1" Typewrlt\ni machine. R. J. FI.her . . . . . . . . . . . . . . . . . .  5'13;811!1 Typewriting machine. H. W. Merritt . . . . . . . . . . . . . . .  674.1li8 Typewriting machine. L. F. Urbanus . . . . . . . . . . . . . . .  674,200 T.J'pewrltlnJl machine platen. C. W. Sew:nans ... . . .  674.175 Umbrella. R. P. Sa.ifold . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  674;21.9 
V:::���:l'W��-:!in� l�Teit�: : : : : : : : : : : : : : : �tlI Valve, _. b. P. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � VehiCle brlU<e. automatiC. H. C. O.burn . . . . . . . . . . .  573;\1116 Vehicle folding .eat. J. A. Edward .. . . . . . . . . . . . . . . .  674,310 Vehicle. motor. E. J. Pennington . . . . . . . . . . . . . . . . . .. 674;262 Vehicle motor and wheel. C. F. Goddard. . . . . . . . . . .  674,200 Vehicle .eatB. folding canopy cover for. A. G. Henery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,974 Vehicle wheel .... J. S. Copeland . . . . . . . . . . . . . . . . . . . . . . .  67'.19& VI.e, E. & J. AlinJrenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 57l1;11811 WllIIon. dnmplng.'E. L. �n . . . . . . . . . . . . . . . . . . . . .  573.987 
;:r.�n �dcr:� �r:r::d bel� ��:e:!.'cH:oop.;r; 574.978 combined. C. & E. J. DeltBch . . . . . . . . . . . . . . . . . .  . .  
;:t��c"h�:·J'ec'{;�J!?"A:"TuridiigiOti 573, Water clo.et appa.ratu •• C. H. Moore . . . . . . . . . . . . . .  674 Water clo.et fin.hlng attachment. P. J. Madden 674. Water elevator. J. M. Com . . . . . . . . . . . . . . . . . . . . . . . . . .  673,863 Water from wells, .yatem for collecting. L. C. Eisenhut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.1118 ;:;�::�J. ��f"�'d:l:���.:I��"�: : : : : : : :  �� Welfhlng machine. F. H. Richard •. . . . . . $4.168 to 574.170 We jack.�k for 011. J. Barrett . . . . . . . . . . . . . . . . . .  574.006 ;rt!;>��. dc,,�Ce�J; ��:�ke.i�iO·:c:·j: 674.258 

Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  574.139 ;t.1f.::m:e:M.w��:�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Window. J. C. Kable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,1113 Window. F. Starace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674;283 Window •• etc .• machine for cleaning. C. Kinkel . .  674.311 
;::ga.:g:�'1n"'�eiP.���:: : : : : : : : : : :  m:� 
;����W��:��I:.�: .�: .�?�����:: : : : : : : :  Wrench. F. S. '" C. W. Kaufman . . . . . . . . . . . . . . . . . .  . .  
r=.hb�b'lO:,vrt�:nd�rKiUiiDier·::::::.�.'� 67 

DESIGNS. 
1=: l li.�f.r�r·ei"8.i: : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:� 
11':/.:l.:'r.::.��'.'F;k?H':;����: : : : : : : : : : : : : : : : : : : : : : :  �= Book cover. etc.. ornamental pattern or print for i/' Arbuckie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,402 
I��n �k �;.!ciI�1��ike: : : : : : : : : : : : : : : : : : : : :  �= Cane fabric. H. M. Cililester . . . . . . . . . . . . . . . . . . . . . . . . . .  �475 Cane fabric, E. G. Watkin .. . . . . . . .. . . . . . . . . .  26,476 to �481 Cap, A. Wolfgang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,'51 Caro hOld�ce. E. Sao.enholf . . . . • . . . . . . . . . . . . • . .  �tiIJ. DIsh. cov • W. H. GrlndlW; . . . . . . . . . . . . . . . . . . . . . . .  26.4111 
R:.'!fi�t.f�a:..1 d�'E.b�� . .  ����: .�'.�: .��.��� =::: Jew� trayhF. a Sadler . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  �41i9 
t1i:nP • .J:::'h i fi!t���:: : : : : : : : : : : : : : : : : : : : :  1m 
:!m��aakw�Ft�i��: : : : : : : : : : : : : : : : : : : : : : : : : :  I:: P&dlock case. C. A. Erlchson . . . . . . . . . . . . . . . . . . . . . . . . .  26.482 
r.:��r:: ='l..J�':.'k�=�.�: .�.�� : : : :  =:: Stove �ateln W. S. Stevenaon. . . . . . . . . . . . . . . . . . . . . . . .  26,473 
�f.::;:·IIn�. f.: ctf��w�� : : : : : : : : : : : : : : : : : : : : : : : : :  =::� Tool handle, J . .A. Trant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26;464 

TRADE MARKS. 
fl�;J.·:�:���f��tioDipBiii: : :  : : : : : : : : : : : =:= Ammunition. article. of. Petera Cartridge Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.388. 29,8811 BIC�::'jE:'.���� . :.������� . . :.?�. ����.� 29.3IJ1 

�t:'''nd ':�!;.. HJTc�':f"::;���t.°���':�i =:= Bread • •  ott. Smith .... CollIn. '" Company ... . . . . . . . . . . .  29;380 Butter. Kurzman .Drothers . . . . . . . . . . . . . . . . . . . . . . . . . . .  29;384 Carbonating IIqulda. powder for. Church '" Dwight Cilmpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
8tr��W,'�"Jl�':id�������.� .�?��: : : : : : : 29:ss. Cril.cker •• oy.ter. American BI.cult and Mannfac-turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.379 :ill41ge tools. certa.ln. CoilinB Company . . . . . . . . . . . . . . .  29,3118 �our. patent wheat. W. H. Stokes . . . . . . . . . . .  29.881; 29.382 FJinltB. dried. L. Schroter '" Company .. . . . . . . . . . . . . .  29.388 Gin. rum. and whlBky. C. M. Roof . . . . . . . . . . . . . . . . . . .  29.369 Gl ...... . heet. Chambers Gl .... Company . . . . . . . . . . . . .  29.395 Gnn. and .hotgun shell •• • hot. Au.tln Cartridge Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,3111 HJl,t8 and caps, men's. boys', and women's, Dunlap '" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,342 
�tt�::;t�'1�tGtid��=:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:= LIil\ment. P. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.249 Lotion for the .kln and h� B. Hafer . . . . . . . . . . • . . .  29;358 

L6z��:.. . �? . . ���� . .  � . .  �����.�: . .  �.���� . .  � 29.374 Matches. EntBnlrl.e Specialty COmplloJl7 . . . . . . . . . . . . 29.3IJII Medlctnal tea. e. '" H. StelnI<rans . . . . . . . . . . . . .  : . . . . .  29.361 Medicine, antll"heumatlc.. antlnenralglc and antl-
l�c. C. G. BaconbJr . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,354 rfA for Ii1t�= e�t..��'::;r'C: E.ij,iie:: : : :  �fl Ointment for toilet purpo.e8. Edward R. MarBha.l1 

OIl�'."&T':l"oiO:,:tiiicti· peas;' Biici.· Diacaroni; 'Fj.J: 211,300 Ph�'iia���::O�t�{iDii .oiiiOOt .. .  tii . .  moiioii; 29.887 
apparatus for. A. Lumlere & Ses FIl8. • • • • • • • • • • •  29.394 I::::n: �':.������sr�=�� 1>�HUe'm� 29.362 
cine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.355 It::::::n:' �:';,.�,:,tfdi;.c!'·I�'C!rs 'A, "Wiiii.i �:= Remedy for headache. nenralJria. rheumatlBm. and pa\nB In the .tomach and bowels. H. IL 

RuJf�Biici.·1iouiiCiDii:(ni."Lev.;ring::: ::::::::::: =:� Sa.imon. fruit. and vegetable •• packed. J. G. Meg-
ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.386 

��=�0=�1�� g��:�.:.':"l;..::::::.: �:= Silk good'!....Knickerbooker Silk Company . . . . . . . . . . . 29.346 Soap. W. waltke '" CompanOO . . . . . . . . . . . . . . . . . . . . . . .  29.3IJII 

�i.!1:,PBo:u::i'tfe.D1in�1ep�Wd::.r�liii.in:i�� 29.378 

TIr�I��="�iDpo;.itioii . for' ·menci.ing· ptieii: 29.3ID 

TO=c,..;�n��.dt"ll=� ��=.& 29.3118 

Wh�';�dersoti . . & ·  i!l'eiiioii ' DiiiiIi8riei'��� 2Il,886 pan)" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,872. 3I!.873 WhlBky. C. :M. Roof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29;870; 29;an 
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�iloertigement&. 
ORD INARY RA'l'ES. 

J nMlde  Palre, each insertion - - 7 i'i cents a line 
Back Page. e a c h  i n sertion • • • •  $ 1 . 00 a line 

J]r For 80me c!<uses of Advertisements, Special ana 
Higher rates are reqw!rea. 

Tbe above are cbarges per agate line-about eil{bt 
words per line. This notice shows the width of the l ine. 

r:!�!8
e��� �� ��t;a%�e;at���a�!!f: {fn� �;a:e�ri��: 

ment, 8S the letter press. Advertisements must be 

��T�� t��p���i�\�!, f3rl.':I': :::iTs r:'u��ursday 

WO�tPou��P.!�e!��S 
time and '11Wney by using our 

and Band Power PlacnInerg 
SEND FOR CATALOG UES­

A -Wood-working Machinery. 
B-Lathes, etc. 

SEBEC.A FALLS MFG. COlllPABY. 
DUo Water St., Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
efltm� and va.luab le table showinw t h e  num ber of patents 
�rilnted for the various subjects u pon wh ich petitions 

�l�v?s3t�en 8�����Oe� �:e �bce:������c d�w:Jr.k�c��ceSJ�;� 
PJ.E" E NT. No. 1 00'J. Price IU cents. To be had al  
this office a,nd from al l new�dea)ers 

• POWER & FOOT I 5HAP[RS,P LAN�RS . D RI L LS 
I- AT H E  S.  �l�'oC��tIM,��� 2�T1!LIJiul��t� 
5 E BA S  IAN LATH� 0 . 1 O CULVERT 5T. C INC INNAT I . O .  

ISTEAM ;O�8���;l 
I SlAM Clieapest to install and 

I 
P operate. Capacity guar­anteed. Catalogs sent. 

GATES IRON WORKS, 
CHICAGO. . . . . . . . . ..... . . . . . . . . . .  �. 

For Al l  Shaft Sizes. Hub Thrust Bearinp's 
THEY K I L L  FRICTION, 

THEY SAVE OIL,  
THEY CANNOT H EAT, 

They Wi l l  Run at Any Speed, 
They Will Carry Any Load, 

Tbey Are Durable. 

PATENTED . The Ball Beari ng Co. 
Write for Prices. 1 2  Watson St., Boston ,  Mass. 

B ICYCLE M A C H I N ERY. 

D R O P  P R ESS, 
Automatic Lifter for Forging. 

1 200 Pounds Ham mer. 
J]r Sena for Booklet. 

The Waterbury Farrel Foundry and 
Mach ine Company, 

Bank St., Waterbu ry, Conn. ,  U. S. A. 

Water Emery 
Tool Grinder 
�� ��q�g,';;'8

S
io 

n�u V�I;�t wi�g 
water. Always ready ?or use. Rim-

�e
��!�a'i.����

ruction, n:ost eiDcient 

P- Sena for cataloQue ana prices' 

W. F. & J N O .  BARN E S  · CO . 
1 999 Ruby St. ,  Rockford, I I I .  

TRANSITS ,  AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEl Wi\l\�::�ble 

1"�' .. ][ .. �JllWi ...... J .. I�][ ..... lIl��d • tall of 
all piping. Price $2.26. Size 12 Inch. For bOOkOD the level 

C. F. R ICHARDSON &. SON, 
I'.  o. Bo'x 9" , ATHOl" MA�S., U. S. A. liJjt. CAN �YmJ GOLD 

MININbuMACHaNERY 
" ,r, OR. BY ECONOMY OF FUEL' IN DRIVING OUR 

R/EDLER PUMe3C� WHICH 'f&b"MA"t? WRITEcA'\!lLOGUE.N�24�26. FRASER, CHALMERS. CHICAGO. ILL. U.S.A. 
"My Well and what came out of it." 

A story by tbe novelist Frank R. Stockton. 
"Your Well and what will come out of it." 

By tbe 
. 

Pohle Air Lift Pump 
Bulletins to tell you will be sent on application. 

The Ingerso l l -Sergeant Dr i l l  Go. 
Havemeyer B u i l d i n g ,  26  Cortlandt Street, New York. 

THE BILLINGS HAND VISE 
The Best Vise  for Linemen. 

Drop Forged from Bar Steel. 
Interchangeable Parts. Parallel Jaws. 

Hardened by Special Process. 
17 Sena for Oircular H. V. 

TH E BILLINGS & SPENCER CO. 
Drawer 3. Hartford, Conn. 

ACETYLENE APPARATUS. -ACETY-
lene number of the S C I E !': TllI'rC A M ERICA N SUPPLE­
M ENT, �escl'i bing, With fu j i  i l l  ustro.tioD8. the most 
���e:!n:��li�e; o;c�r:re

e
n:��e r�� f:rr::�:��

ia
i:El�

a
::!fe� 

The a-RS as made for and used by the mICroscopist and 
student ; its use in the mallie lantern. 'l'he  new French 
table lamp making its own acetylene. Contained in  

��r�:rJ�!�t8���'��t�d ,,����e�MENT, No. 1 0 i'i ' .  

'titutifi£ �tuttitJ •• 

THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movemen4 feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartforc4 no other machine is up-to-date 

Architecture t::ii::�� 
) Architectural 

Mechanical Drawing ; 
Electricity : Mechan­
ics i Plumbing; Min­
ing; Civil Engineering 
in all B r a- n c h e s ;  
Steam Engineering 
(Loco., Stat'y and 
Marine) 

The International 
Correspondence Schools 

'rQ Carpenters, 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi­
neers, Draughtsmen, 
Miners, Civil Engi­
neers, etc. Rtiference8 
Everywhere. Free Cir­
cular. State Subject 
1/ou wish to Study. 
B 942 8cl'BIlton, Pa. 

We solicit cash trade and can give such customers A G A I N  OF MECHAN ICAL N
D SU RVEYI N I  

50% over what is offered by competing houses in our line · DRAWINO ,  A TAUGHT BY'MAIL 
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��':,"nl'j,�m� le�3'�o�'b<t,.'f.:l��ue�seu1'� 
CORRESPONDENCE SCHOOL, Box 447, PATERSON N. J. 

PHYSICAL AND SCHOOL APPARATUS CROOKES TUBES AND ROENTGEN'S 

rhheO��:��f3�o-;i��e t��:sPa�O!o:o�a?c�YOf
a�:;ii��rg��d 1'1I TOE PLER HOLTZ 

SELF CHARG I N I  
M ACH I N E  

For Scbool, College or 
Ray work. 

pr Oircular tree. 

E. S. R ITCH I E  & SONS, 
Brookline, Mass. 

about Crookes t u bes. BeI E N 'r I F l C  A MERICAN S U PPI,E­
>I ENT. No •• l S I ,  1 89. 'J3S. 243, 244, ' 9�, 7 9 i'i .  
9 0 ;') , 980, 1 0i'i1l. 1 0i'i4, 1 0 6i'i, 1 0i'i6. 1 0i'i7, "Is" 
SCIENTIFIC AM ERICAN. Nos. "'.  S, 1 0  and 1 4, vo]. 7-'. 
'l'hese profusely i ll ustrated SU PPLEM ENTS contain a 
most exhaustive series of articles on Crookes tubes and 
��e f���Je;i��gi�s 8������,

e����h 
t:c��;e�.d��;�i:i�:n�,!�� 

fu l l y  the experiments whi�h 80 eXCited the world ,  and 
which are DOW again excitlDg attention in connectlon 
with Roenhren's photo�raphy. Price 10 cents each 
'1'0 be had at this office and from all newsdealers. 

Drop '" Forging 
I n  al l its branches done t o  order • 

Sent' us samples to figure on. Our work is eq ual to tbe 
best done In this country. We make a speCialty 

of very intricate work. 

BA G � A LL-M' U D  BLOCK 

t 6'J Commercial Stl'eet, 

FOR ELECTR I C  LIGHTING. 
SpeCial low prices to boom 

business. 

1� IIlfht l� c;p. ns vglt dy�mo I�:� 

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

���li
r
l{��:'m':fc:i':t�tl

l
��£t':if1��i!ri 

guaranteed. ElectriC motors � to 
7 b. p. any voltage. Stor:w,e bat-

�g�� ��Iu..�msS':.: c�p��rf.t 

�" " " " " " " " " " " '� 

i �,�I���}�l i 
� �rMERICAN. contlnue to examine Improve- � 

� for Inventors.
ments, and to ajlt as Solicitors of Pateuts � 

� In tbls line of bu.iness tbey bave had nearlN Flftll --.. 
years' experience, and now bave unequaled iaciUt'ies ·for � � the preparation of Patent Drawings. Rpeciftcatlons, and � 

__ tbe prosecution of A.pp i lcations for Patents In the � ---- United St9tes, Canada, and Foreign Countries. Messrs. ____ � Munn & Co. 'also attend to tbe preparation of Cav�ts, --
� ��l�ig

a�� J��o��o��, ;Z�de".:�!�isRo"lsj.':.�!ht.�sl�i � 
� buSIn<;SS Intrusted to tbem I�on� witb special care and � 

� proxp;::,ssbPe� !:�{ I:::��
a
���::��� application, con- � 

� tainlng f::R iDformatlon about Patents and bow to pro- � 
� cure them ; directions concerning 'l'rademarks, Copy- � ___ ril{hts, Designs, Patents, Appeals, Reissue!!, 'Infrlm,e-

� ments Assil{Uments. Rejected Cases. Hmts on tbe � 
sale of Patents, etc. ---� We al,o send, free of charge ' a SynOPBIS of I'oreign -­

� Patent Law�, sbowlnj( tbe cost and metbod of securing � 
Patents In /ill tbe prinCIpal countries of the world. 

� � M U N N  & CO. , SOLICITORS OF PATENTS, � 
__ 36 1 B ROADWAY,  N EW Y O R K .  � 
---- BRANCH O .... ICES. - No. 622 and 6:U F Street. Pacltlc ___ � Bulldlnl{, near 7th Street. WASHINGTON, D. C. --

�uuuuuuu.uuuu� 
ARM STRONG ' S * P IPE * TH READ ING  H ighest Award at the World's Columbian ExposItion.  

Th� ai,�lt L�th� -AYD-

CUTT I N G-OFF MACH I N ES 
Both Hand Bnd Power. 

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

ters' Tools. Hltlj(ed Pipe Vises, 
Pipe CUtters. �t(JciC8 and l.JU8 
'H.ni,'e1·fl.ftll y  ([Chn01Vlniaed to  be 
THE BEST. l'.]roSend jor catalog. 

T H E  ARMSTRONG MFG. CO. 
Ul·i dgepolot, Conn. 

Scientif ic 8!!!!! Cata logue 
RECENTLY PUBLISHED . 

Our New f:atalOl{Ue contalnlnlf over 100 pRl1:es, Includ­
Ing works on more tban flfty dllferent subjects. WUI 
be mailed free to any address on application. 
oll U lS N  &, ()O •• Publishers SCIlllNTII'IC AMERICAN, 

3 1H n .. o .. d '  .... y, N e w  y o  .. k 

The Van Norman • • 

Universal Bench Lathe. 

Faneuil  Watch Tool Co, 
Boston ,  Mass, U .  S. A. 

Greatest money making htbe Is tbe Rivett. 
Finest tool for all kinds of fine nice work. 

INV ESTIGA'I'E I 

DRILLlNGJMAC�INER� 
fMANIUF.AC TURED BV 

MS BROTHER$� 

Drawing } 
Of German, Swiss, and Ameri-
can make. Drawir:.\ 

Boards l' 
s�uares, f:olors, In s, Tracing 

Instruments C o t b  s a n d  Papers, Tbumb 
Tacks, Rules, Tapes, etc. 

B l u e  Process Papers, 
THE BEST IN THE WORLD Engineers' } FROST & ADAMS C(.! .  

I lnpol·teJO!!1. 
39 C O R N H I L L ,  B O S T O N ,  

Supplies M A li S .  J]r Catalol{ue Free. 

SIR : THESE BLADES WILL CUT I That's why we want your 
trade. We drum no deaiers, 
but sell direct and save you - two profits. This cut sbows 2-blade, razor steel, band­
forl{ed jack knlfe

i 
ex.ct size. ���� ����e

os
kl',1}�: 6:fj 

fln:'J=b�':,�".i ,�; Iliustrated ro-\Ja
8�e 

a 
fft��o

�'� and U How 

MAHER & GROSH CO. 
40 A Street, Toledo, Ohio 

Krueger's Automatic Se lf­
ing Lumber Measure 

pr E�·rA IU . I � H E II 1 8 4 ;,) . 

The M ost Popu lar Scientific Paper i n  the World 
O n l y  $ 3 . 0 0  .. Y e n  .. , Inc l ll d i n ll'  l'o.tnll'e. 

W e e k I Y--52 N ll lllber� R Y t!RT. 
1� h i �  " ' i d t� l y  c i l" c u l n t e d  aDd splendidly illustrated 

paper is publisbed weekly. Every number contains six .. 
t·een pages of useful information and a tarlle number of 
original en�ravinlls of new inventions and dlscoveries, 
representinJl' Engineerlnp Works, Steam Machinery, 
New Inventions, Novelhes in Mechanic�. Manufactures, 
Chemi8try, "F.lectricity.Tele2raphy, Photograpby, .Al'chi­
tecture, Agriculture, Horticulture, Natura.1 History, 
etc. Complete list of Patents eacb week. 

''' I' r m ",  of � II h"'(� I· i ll t j n l l . - 0ne copy of the SCIEN­
TI .. IC A.M 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' '' I 'e (� H o l l u l'S by 
t.be publlsbers ; six montbs, $lJlO; three months, $1.00. 

( : l lI b o;; , - Special rates for several names, and to Post­
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopett, securely sealed, and correctly addressed, 
seldom Il"oes astray, but is at the sender's risk. Address 
ali lettel'll and make aI! orders. drafts, etc., payable to 

iU U N N  &, ()O •• 31it n ,..,,,t! w .. )·. � e \V Y o ,.I, .  --*--Jtitntifit �tutri.�an Jupplttttent 
This is a separate and distinct publication from THE 

�C1 ENT I l!'IC AMERIC A :'\ ,  but is uniform therewith in 
size. every number containing sixteen lq.rgeo pages foll 
of enllravin�s, many of wnich are taken from forelim 
papers ant' accompanied witlr"translated dp8criptions. 
TH E SCII!lNTI"l C AMERICAN SUPPLEM IIlNT is published 
weekly, and \Deludes a very wide range of contents. It 
presel!ts the most recent papers by em�nent writers in 
all the principal departments of Science and tbe Useful 
ArtE, embracing Biology, Geology, Minera10gy, �atural 
History, Geoography ArchreolollY, Astronomy, Chemis­
try, Electricity, Light, Heat, Mecbanical Engineering, 
Steam and Railway Ene-ineeri [lg, Minin�, Ship Building, 
Marinp. Engineering, Photography, TechnololZY. Manu­
facturinJZ Industries, Sanitary Eng-ineeri�, Agriculture, 
Horttculture, Domestic Economy, ""Riography. Medicine. 
etc. A vast amount of fresh and valuable Information 
ootalnable in no otber publication. 

The most important Engineering Works, Mecbanlsms, 
and Manufactures at bome and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMlGNT. for tbe United St ates, 
( 'auada, and Mexico. $5.00 a year; or one copy ot the 
S(,IENTI"IC A MERICAN and one copy of tbe SUPPLE· 
M IIlNT, bot.h mailed for one year to one address for $7.00. 
Sinl{le copies, 10 cents. .A dd ress and remit by postal 
order, express money order, or cbeck, 

iU U N N  &, ()O., 3 6 1  n,.oadway, New YOJ·k. �-*--
�tl , ' 1 ;l '  �� ;r ' t '  �\\l ( ,n1y �ttl unt. 

THE SCIIIlNTIFIC AMERICAN BUILDING EDI TION Is 
Is"ued montbly. $2.50 a year. Sln,o:le copies, 26 cents. 
Tblrty·two large quarto PRIZes. fonninl{ a large and 
f'plendid Maaazine of Architecture. rich Iy adorned with 
elegant plates and Jtber llne en,o:ravinll's ; ilIustratiDI{ tbe 
most interesting exampies ot' modern Architectural 
Construction and Bi lled subjects. 

A special feature is the presentation in each number 
of a variety 01 the lat.est and best plans for private resi· 
dence8. city and country, including tbose of very mod� 
erate cost as welJ as the more expensive. Drawings in 
perspective and in color are given,. tOllether wlth Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

'rhe elegance and �beapness of this magnificent work 
bave won for it the L a l'�« ��r  ( : i I' C l i l at.i o l l  of aDY 
Architectural publication in tbe world. Sold by all 
newsdealers. $2,50 a year. Remit to 

lU L' N N  &, CO.,  3 6 1  Broadway, New York. --�--'gxlolort �tlitiO'u 
of the SCIlllNTI .. ,C AMERICAN, witb which is incor­
porated " LA AM ERICA CIENTIFICA E INDUSTRIAL," 
or Spanisb edition of the SCIENTI .. ,C AMERICAN Is pub­
lish ed montbly. and is uniform in size and typography 
with the SCI.l!.NTI F I C  AMER IOAN. Every number con­
tains about 50 pRl(es, profusely illustrated. It Is tbe flnest 
scientific, industrial export paper published. It circu­
lates thro11gbout Cuba, the West Indies, Mexico, Cen­
tral and Soutb America, Spain and Spanlsb possessions 
-wberever tbe Sl>anisb lanl{uage IS spoken. THE SCI­
ENT! " I C  AMERICAN EXPORT EDITION bas a large 
guaranteed circulation in a11 commercial places through­
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 26 cents. 

pr Manufacturers and otbers who desire to secure 
foreil{U trade may bave large and handsomely displayed 
announcemeu-"s published in this edition at a very 
moderate cost. Rates upon application. 

iU lJNN &, CO ., Publish ers. 
361 Broadway. New York. 

HYPNOTISM Stxty ways $5;  m y  method, ,2. 
100'lage book. lOc. Occult Forces, 3Oc. Prof. Anderson. S. . 17, Masonic Temple. CblCRl1:o 

© 1897 SCIENTIFIC AMERICAN, INC.
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ST U DY A 

T H O M E 
BY O U R  E F F I C I E N T  CORRESPO N D E N C E  METHOD,  

E LECT R I C ITY, M EC H A N I CAL � 
D RAWI N G ,  M EC H A N ICS,  OR 72-page 

STEAM E N G I N E E R I N G .  
Cat���ue 

I NSTITUTE FOR H O M E  S T U D Y  OF E N G I N E E R I N G ,  
46 ·47  B l ackstone B u i l d i n g ,  CLEVELAND, O H I O  

H A W K I N S '  N EW CATEC H I S M  OF E LECT R I C ITY 
A PRACTICAL TR EATISE 

,, � �-. ......--..� \ 

,..a::::.::«::!.:', _'; ,: , '" .  " 
: ,(, 

�-.;-�'-- � �,,\ 
��r��:�n::i�tA!������a� rna'::t��,J 1����:�bO�OSk bf��� 
lZ'old titles and edges. Strict­
ly . . Up-to-Date." Postpaid, 
$2.00. THEO. AUDEL & Co., 
63 Fifth Avenue, New York. ,-�.;..-�.;:-.:--::!;.-.;;... . 

P E P P E R  I N  SEASON 
Always fresh wben you want it. 

Grind It yourself. Get our new pa­
tented, heavy plated all metal 
P E P P E R  C R I N D I N C  BOX 

Strong, handsome and durable. 
A�entB wanted, either sex. Write for 
ful l  particulars. Price, W cents each, 
by mail , or club rates 3 for $1. Makes a handsome table ornament ax;: inches 
h igh. Special rates to agent.�. Address 
Unton Lock and Hardware Co., Box S. A., Lancaster, Pa. 

-"l a l l n l a cr u l' r  ";"' l a U I I !'i h t' d  l i ti l .  
LE I\D PENCILS, COLOR!<JD PENCILS, !SLATE 
PENCILS. WaiTING �LATES. STEFlL PENS, GOLD 
PENS, D1KS, PEN('IL CASES IN SILVER AND IN 
GO LD, STA'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 R eade Street, N ew York, N. Y. 

M a n u factory :Estnb l i . l Ied 1 ?'; t .  

N. Y.  CAMERA EXCHANGE. 
50%  Saved on a l l  makes of Cam e ras 

Headquarters for Buying, SeBinJl, 
and Exchanging Cameras or Lenses 
Large a8sortment always on band . 

Developing, Printing, etc. 
Pboto supplies of every descrip­

tIOn at lowest prices. 

IT Send 20. stamp for bargain 
list. Address 

N. Y. CAMERA E X C H A N G E ,  43 Fu lton St . ,  NEW YORK 

D I X 0 N '  S W"it'a���I;�J��oo:;:::. 
an d 

Am erican G raph ite Mention SCIENTIFIC AMERICAN 
P E N  e l L  s ���t�e�gufi�e 

c::::s n:g;;e;�mples 

l O S .  D I X O N  CRUCIBLE CO.,  IERSEY CITY,  N. J .  

O N LY P RACT ICAL MAGAZ I N E  CAM E RA. 

S U N A R T ' S  
" VENI ,  V I O l  V IC I , "  
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Send for Illustrated Cata-
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ACETYLENE GAS AND CARBIDE OF 
Calcium.-A I I  about the new i l l um inant, its qual i t ies, 
chem istry , press�re ot l iquefact ion , its probable future. 
ex perIments performed with it. A most valuable serips 
of art iC les, Io:' iv ing m c'Jmplete form the J>articuJars of 
th i �  �ubject. A pparatus for mak inJl the Jlas. ContR.ined 
III SCIiCNTIE'lC AMERICAN S UPPLEMENT. Nos. 998. 
JlI IH, 1 00 1' ,  1 O l �, 1 0 1 4. ] 0 1  .. , 1 0 1 1;. 1 0��. 
1 0:.1 ;)  and 1 0 aS, The most recent R.pparatu8 of s iro. 
pie and more elaborate type described and illustrated 
in speCial acety lene Supplement No. 1 O!l'1. Pri ce 10 
cents each. To be had at this office and from all news­
dea lerg. 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

:-l4U pages. 782 fine cuts . substantially and 
beautifully bound. Price in cloth, by mail, 

$4. Half morocco, $5 . 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 

men in the choice of a career. It will give 
anyone, young or old. information �hat will 
enable him to comprehend the great im­
provements of the day. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for i l l ustrated circular and 
complete table of contents • • . •  

M U N N  & CO. , Publishers, 
Offi<:e of the . • • 

;;CIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 

I ,itutifi, �tUtti,ali. 
Cbtrt's no ? about it ! 
H the First Typewriter had 

" Writt¢n in Sig�t" 
No One Would Have Bough,t a " Blind tt Machine. 

Cbt· " Daugbtrtv Uisiblt " 
has it Most of Any. 

for a Machine on Trial-Prove what we say. 
CATALOGUES OF 

THE DAU G H ERTY TYPEW R ITER C O . ,  

--I\N\AN\N\.--
Subscribers to the SCIENTIFIC AMERICAN and SCI EN­

TU' I C  AMERICAN SUPPLEMENT. who wish to preserve 
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scription " Scientific American " and " Scientiflc Ameri­
can Supplement " in gilt. Price '1.50, by mail, or $1.25 
at th is ofllc�. Address 

M U N I)I  &. CO. , 361 BROADWAY, N EW YORK 

Locust and Mai n Sts.,  K ITTAN N I N G ,  PA.  

Tho TYDOwritor 
EXCHANGE, 

It Barclay St. , N ew York ,  

156 Adams St. , Ch icago , 

38 Court Sq . ,  Boston .  

47 
DYNAMO AND MOTOR 

CAST I N C S  
and ELECTR I CAL S U PPLIES 

T E L E P H ON E S STEA M  AN 0 CAS 
E N C I N E CASTI N C S  

SE N D  STA M P  FOR CATA LOG· 
PAL M E R  BROS . ,  Mianus,  C o n n  

E L �:C 'l' RO MOTO R. Sl  M I 'L E .  H O W  TO 
maKe. By G M .  Hopktns.-Descrlptlon of a small electro 
motor devi�efj and cpnstructefj wlth a viE'w to Hssistinp­
amateurs to make a motor wnich might be driven W .th 
advan t age by a current derived fruro a "Vattery, and 
wnich w(lp ld have suttlcten :. power to operate a toot 
lathe or any mactJmf> requiring not over one man power. �!��'L �\���i�bNO��rl�

i
�e?;��e �f6 ���::.I ';.oAt�F.b�'�·A.ii 

this oIfice and fre·m aU ri8wsdealers_ r'l ,.'11 (IlLANTERNS WANTED ==DE�g:A\\� h JlJ l)HARBACH " co. 809 Filbert St.PhiILPa. 
RELIABLE MAN TO HANDLE AGEN'I'S B'OR 
!elepbone tahlet and specialties. Pays $5,000 a year. 
Incl ose stamp. Victory Mfg. Company, Cleveland, O. 

$5000 We o:O'er cash for simple ideas, patented 
or not.. Send 10 cents to cover postage 

and expense, and we win send plan and particulars. 
H. H. t<RA N K L Il'i  lU I<' G. C I I . ,  �y rRC1l8e.  1\". Y. 

lOlbOUS8hd 

81 8 Wyandotte Street, Kansas C ity, Mo .  
We will save you from 10  tn 50 per cent. on Typewriters EXPER IMENTAL M AC H I N E  & MODEL 
of a1l makes. IlF" Send jor Catalogue. Work. First-class equipment. Secrecy guaranteed. 

H .  R O B I N S O N  & C O . ,  5 1 6  Southern B o u l evard , N .Y . Clty 

Color . Combinations fol' BUy T E L E P H O N E S  TANK LUGS and H O O P  LOCKS 
That Are Good - · N ot " C heap Th ings" The D ickey Mfg . C o .  

The di1Jerence in cost is little . We guarantee our appa. _ _  
RACINE, . WIS. 

Pclinfed Houses 
ratus and guarantee our customers against loss by patent DEAFNESS &, H EAD NOISES CURED suits. Our guarantee and instruments are· Hot" Goofl 0",  IN VISIllLE TUUE "u.hi,n' ho lp  .bon  a" " .. fail: 

WESTERN T E L E P H O N E  CONSTRUCT I O N CO.  8mdto •. Hlseox ���!8�8���;�;� ;;:.�Ir����s�:r; ��:�� FREE 
PATTON'S HOUSE PAINTING MODEL shows 
just how your house would look if painted any 
one of �o,ooo artistic combinations of colors. 
Designed and made only for the manufacturers 
of PATTON'S Pure Liquid PAINTS. May be 
had free of our agents, or sent postpaid upon 
receipt of 10 cts. "How to Increase the Size 
of Your House With Paint" mailed free. 
" Fl. E. PATTON CO., Milwsukee, WI&, U. JIt. "  

2 5 0·254  South C l i nton Street, Ch icago 
Largest Manufacturers of Telephooes 
exclusively in the United States. 

Wattbmaking a Cradt for �oung mtn and Womtn 
Parsons' Tnstitutt for Watcbmakm, Engraom and OPticians in ntw Quartm. 

� Send for 1897 Catalogue. 1 1 1  B RADLEY AVE. , PEORIA , I L L I NOIS 

How to Build a H ome----..-...... e� 
Thooe intendinl( to bui ld will lind the very best practical sug­

gestions and examples of Modern Architecture In the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition . "  

Each number 10 illustrated wltb a Colored plate and numerons 
handsome enll"ravlngs made dJirect from photoaraphs of buildings. 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city reSidences, churches, 
schools. public buildings, stables. carriQ!!"e houses, etc. 

All who contemplate buUdinJ!, or jmprovm� homes or structures 
of any kind, have In this handsome work an almost endless series of 

the latest and best examples from which to make selections, thus saving time and money. 
P U BLISHED M ONTH LY. S U BSCRI PTIONS $2. 50 A Y EAR.  S , NGLE .COPIES 25 CENTS. 

Fo� s�l� a: �ll.
n�w.s �:'�tess M U N N  & CO . ,  Publ ishers, 36 1 Broadway, New York 

IT BEATS 'EM ALL··A SMALL HAN D DYNAMO 
fsri:iI���ie'lf� ��IIIt;i���'t'��:\.t� 
work, such as giving shocks, will run 
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young experimenter or for schools, 
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letter at our risk. 
B UBIER ELECTRIC C O . ,  LY1\"N, M A SS. 

S P E E D  I N D I CATO R� 
for a s c e r t a i n i n g  the correct 
s eed of Drnamo.. Steam En­
:rnes, Shaftmg, Floor Machines • .-
��c. 

c.;},�:fs
te�'::3 ��o

��:of��:G 
��

re�o$��.fo;.�li�!al;� As'�PPLY CO., �3 Ol iver S t reet, Boston, IUns •• �5 HAND BONE SHELL AND 
CORN MIUitorpotitrJmen. 
Circular and testimonials Free. 

WILSON BROS., E,utoll, P .. 

� R A M  S ��n yg�b��IV!��gw!lF.! 
. shut them off with t"e power of the water. 

More water raised in proportion to waste 
tban any ra.m made. No stoppi!lg. 

C. Hodll"k l n s  & SODS, Marlboro, N. H. 

ICE-BOATS-THEIR CONSTRUCTION 
and MansJlement. With working drawings. detft.i1s. and 
directions in fu l l .  Four enjiZravinJ.ts, showing mode of 
construct ion. Views of the two fastef1lt ice·sft.i l ing boats 
llsed on the Hudson river i n  wint er. By H. A. Horsfal l ,  
\ t .E. Contained in  SCIENTIF IC AMERICAN SUPPLE. 
\lENT, 1. The SRme number altlo contains the rules and 
regulations for the formation of ice-boat cl ubs, the sal1· 
inJl and management of ice-boats. Price 10 cent". 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. contain ing 
full, practical directions and specifications for the con­
struction of the fastest and best kinds of Ice Yachts of 
the latest. mogt approved forms. l l lu�trated with en­
Ilravimcs drawn to  sca le. showing the form. pOS i t ion, 
and arran£'eILent of all the parts. Contained in SCIF.N­
TIFIC AMERICAN S U P PLEMENT, No. 6�4. Price 10 
cents. '1'0 be hud at this office and of al l  newsdealers. 

B 4 U BY INCUBATORS 
Send 6 cent. for our fi n e  i l lus­

trated catalogue and 
Itr, book. It's worth 

,1 It will pay yon mllDJ' 
times i t '8 cost. Add.reel .... 

C� . . Box 75, DES MOIIIES, ,A, 

PI IONITOR INCUBATOR 
" _ Illustrated Ca.talogue for fltam . 

_edal •• d Dlplo ... A..w.rd� .t the Worl�' Falft 
A. Y. WILL ... " •• 61 Race St. Bristol . Ot. 

Model Locomotives 
Com p l e t l'  S e t s  Castlnl[s for {,ntest I l esi gn Ex-

" 999" ����:l.�.oeiToJ!��r4c. '�r��t���.
l 1· R I 

G. H .  O L N EY, 165 Herklm�r Street, Brooklyn, N. Y. 

KRAFTUBERTRAGUNGSWERKE RHE INFELDEN .  ��c;:�YOiO{h�
h
l'M)��I����re�§;rt�e�:!'l. 

1 n, S O O  H .  P. N O W  A V A I I . A B L E, TO R E  I N C ltEA !'''';D TO :\0,0110 H .  J'. 
The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 

terms. They also offer to appllcants wishin� to establish themselves near tbe works, sllitable land on -eitber the 
German (BOOI.h) or the Swiss side of the Rhine, In tbe vicinity of Important railway lines . .  Cheap labo�. 

For further information please address The Manal[e r, Kraft u b e rt rag u n g swerke, Rhelnfelden,  SWItze r land.  

VEllOX P )'( T.lET.l A Revolution i n  Pho­
H 1- l'\. tographic Printing. 

When exposed to tbe same light, prints 
,;) 0 0  t ime!ii quicker t Jl n l l  a lbn men • • •  

GLOSSY or  MATT. �� �I�r�
r 
::��r.6

w
::�����Jn

t
;j�.�r :a� Yu��ri�g.

rk. 
Devel')ped and/toned as fast as the printing frames can be fined. A chQi.,. oj t<mes more 
beautiful than can be produced on any other paper. Permanent prints. The Jlreatest paper 
for hoi or «tamp climates. :\0 (,pn tt" n stamps brtn�s two sample do�en cab's. developer 
and three sample print!. N epPI· l I  Platinoid, Enam�led and Rough Bromide Papers nre 
the best and most uniform In the market. N t'pt'I'R I" U P, an insoluble �elatine paper. 

N Ch ' I C 
ll e m b l'ull cl t .  8 Matt Printlng-out Paper. 

epera elJlICa 0., Sole Manufacturers, N E I'ERA PARK, N .  Y. 

X Ray Apparatus 
E .  v. BAlLLARD, I06 Liberty Street, N .  Y 

d, BSA2NOK�2r�!!!��!lFl2h�� Must be 30ld. Write at once. . 
The 8. T. IIEAD cYCLE (JO • WIIbub A .... ChIcI&<>. IlL 

-�WOO D E N  T A N KS. 
For Railroads, :Mills and Manufactories. 

I Builders of 8teel Towers anLl Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W. E. CA J . J l W I'; J . J .  c) 1 I  . •  
217 E .  Main Street, Louisville. Ky. 

WAT E R  ENG INE  �u°ri!'8��i�:':ii�
s
c�I��:'���� 

saws, latbes, phonographs telephones. electric 
dynamos! for power and light, organettes, organs 

self-playing pIanos, etc. Price $5.00. Agents wantelf. 
Bolgiano Manufacturing Co., Baltimore, Md. 

Brass, Nickel-Plated. No Stringa or 
;CTORNADO TOP  AN&:'s¥��1J:E 

_ .  Agentswanted. John Goodricb, Detroit ,Mich 
�g;���ciUI�������. ��l��:!�: fg�n:a!�r:. 

We manufacture the " Pathlight " and .. Scorcher " 
bicycle lamps and other bicycle sundries. We have a 
snug little plant and every faCility for st�mplng, nickel­
plating. and finishing- small metal bicycle novelties in 
first-class style. For estimates. address The Place & 
Terry Mfg. Co., 247 Centre Street, New York. 

Twelfth Edition Now Ready. 

THE SC I ENTIF I C  AMER ICAN 

C Y C LO P E D I A  O F  
Receipts , Notes and Queries 

1 2 ,500 R ECEIPTS. 708 PAG ES .  

Price,  $ 5 .00  i n  C l oth ; $6 . 00  i n  Sheep ; $6 . 5 0  i n  Half  
M o rocco, Postpaid .  

T :o�� h����; 
been on the mar­
liet for nearly 
six years, and 
tbedemand forit 
has been so great 
that twelve edi­
tions h ave been 
called for. 

I t is entirely 
distinctfrom the 
ordinary receipt 
book in being 
t horoughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
p r a c t i c a L  ex­
perience of the 
ablest chemists 
and workers in I 
all parts of the 
world ; the information given being of th e  bighest 
value. RrrR n �ed and condensed in concise form. 
convenient for ready use. Almost every i l l quiry 
that can be thought of. relating to formu:re used 
in the various manu facturin g  ind ustries, will here 
be fou nd n n swered . 

Those w h o  are en gaged in almost any branch 
of industry wiL L  find i n  this book much that 
is of practica l vaLue in their respective caLL­
ings. Those who are in  search of indepe ndent 
business or employment, relating to the home 
manu facture of salable articles, will find in it 
hundreds of most excel lent suggestions. 

� Send for descriptive circular. 
MUN N & C O "  Publishers, 

361 Broadway, New York. 

© 1897 SCIENTIFIC AMERICAN, INC.



O R D I N A R Y  RATES. 

I nside Palle, each In.ertlon • •  '11i cent. a line 
lIack I" "lle. each tnsertlon • • • •  81.00 a line 

ITFor .""'" .1aBs .. oj A<W<rtNementl. Spedal and 
H4IhtJr raw ....., reqmrod. 

The above are cb&l'lfes per agate line-about ell{bt 
words per Une. Thl. no�lce .how. the widtb of the line. 
a!ld I. set In agate type. Engravll1l!8 may h8llll adver­
tisement. at the .. me rate per agate line, b¥ Cure-
:."e:;�rve':i" ��

e J:t\r:"1l�"'6f11:edv.:rt.!!r�e:-- Th�; 
momlnl{ to appear In the foll01l'lng weell: • 18aue. 

* $.W8 * 
Our Star BacIt Saw. are noll' uaed In nearly all Iron-

r.3
r
���

g 
f��s

t
�;�!� ��

e
iIl ���a:e��l m:: 

They w\ll cut Iron and wood equally well. A nail does 
not dull them at all. One blade, which C08te five cents. 
will cut off an Incb square bar of Iron :aJO t1mel 1l'lthout ���t=�· lrl

e ::;.r:::e o��� 
a � :ruJ!I�es tre�� 

.. wa. If not, we 11'111 aend one steel frame and .Ix blades 
by mall, prepal!1 •• on reoeillt of noo * All good blades are stamped 1I'Ith a 

MI LLERS FALLS CO., 93 Reade StrHt, New York. 

ACCOUNTANTS 
11'110 _ the Comptometer 

have no trouble with their 
trial balance. Has it ever 0c­
curred to you that by gettinll 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Write 'fir PtuflpIIl ... 
FlL T .. TARAANT .. ,. CO. 

8a-e • •  LUN ••• aT . •  CHIOAM. 

Nickel Silver 
Watches, • 

We are casing all sius of movements in this 
new metaL It tabs a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enabla 
one'to have a perfect timepiece at small cost. 

Our Solid Gold and Fillecl Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been acIded. 
Our '97 Model 

Trump Cyclometer, 
the 10tOOO mik wh&d.� 

an: aft sfiown in our nc:w catalogues. which 
will be Imt to all. 

The Waterbury Watch CO. 
WATERBURY, CONN. 

A M E R ICAN SC R E W  co. 1 
THII: ONLY lLAKII:B o. Tnll: 

N��w�:I,1t�!��w�;�!�,��:W APril 7 . "loy It, '61; 11111 19, � I 
F ACTOBIII:S : PBOVIDEliICJ:, a: I. LJUI:DS. ENG­

LAND. HAMILTON, ONT. 
AGII:NCIlC8 : 

New Vorll:, 94 Chambers St. ChlC8l{o. 19 Lake St. 
Ilaltimore, U W. German St. San Francl800. 23 Davis St. 
Phi ladelphia, 618 Commerce St. Boston, 3II Pearl St. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns 

Letters-Patent No. 463,s6c;, 

grant.ed to Emile BerliJiler 

November 1 7, 1 89 1 ,  for 

a combined Telegraph and 

Telephone, coveting all 

forms of Microphone 

Transmitters or contact 

Telephones. 

J ,itutiiit �tutri,au. 
To THOSE INTENDING BUILDING,�· 
T o  insure a perfect and permanent finish on all natural interior woodwork the use of 
the WH EELER PATENT WOO D  FI LLER is essential. It leaves the wood pores transparent. 

AN OUTSIDE PAINT that outlasts lead and oil paints, is BREI N I G 'S LlTH OGEN SILI ­
CATE PAINT, especiany adapted for buildings exposed to salt air, 
Arcbltecta and oll'Ders, ln

f�
�elt�:,!tI�

y!:ra�
lJ!:f�1g:: =�t'l�:,,:g:il�:,,'if.r��� In full, and examine bills 

References-Moat of the leading architects tbroughou� the U. S. Sole manufacturers of the above articles. 
THE BRIDOEPORT WOOD FINISHINO CO. ,  New Milford, Conn. 

New York, :140 Pearl ,street. CblQ80, lIi! a. lAke Street. BoIIton, Ss Oliver .street; 

(ribunt � Bicydt 
Tested and True. 

The Ba.le., Ruunlnlr Wheel In the WOl'N. 
Ii!r Send Jar CIataIogue. 

THE BLACK MFG. CO.,  ERIE,  PA. 

HALF A CENTURY O.I!' CYCLEB. -AN 
intere',ttn,r hietory of the oycle from Ita ori.lZin up to the 
present tIme. 'l' he firat crank-dri ven bicycle. 'rhe 
• •  boniH,baker " Rnd its 8UCC8880fS. 'l'he tricycle. The 
modern wheel . Cycle bni ldtnR' a Bclence. Points of 1 m' 
p!'ovemenr... 'l'he pneumat ic  tire. A hand and foot cycle. 
With 9 llIustratloDB. ContaIned In SCJlINTUJC AMBBI­
CAN SUPPLlCMBNT, No. 1 I1 1 �. Price 10 centll. To be 
bad at thll ofllce and from all newsdealers. 

PHOTOGRAPHIC 
SIMPLICITY 

Pocket Kodak. 
EASTMAN KODAK CO. 

BotI�/'t f,.ee 41 artru:ie.t 0, 1.:1 mail. Rochesteto. N. Y. 

Free! Free! 
• T H E  EI •• UJTIC TIP CO.'S 

New InTention Calendar 11'111 be m .. � eltha.· 
from Boston, CbICIIgo, or San Franclaoo, .  F it :E, only 
aend.n_sary malHng expense, flve :le. atam 

PRIESTMAN SAFETY O I L  EN G I N E  
"..t t1lorougl>'I!--.tuI B� 

gine uftng a sare OU."-Franklln Imtltute 
No Extra IDBurance, No · . 

�"3!'t,\:'0 J;n; ���\�: 
and Convenient. Ch08en by 
Nine GQvernments. Used for 
nearly every purpose. 
PRIES1MAN II CO . . l ncorp'd. �30 Bour." Bid •• , l'H I I. A D E I.PH IA. PA . 

THE 
CHARTER GASOLINE ENGINE 

At 

is used for almost every 
purpose power is appl ied 
to u nder the sun,  and i s  
u neq!Jaled. 

Full partiCulars by addresalng 
CHARTER GAS ENGINE CO. 

�""''''=''��3 Box 1 48, Sterl ing , I I I .  

I P 81cyel_, WalCb. Gans, Buggie. H�1'DeI� rl C � Se"!Ull llaebtD" Organa. PlaDt» Sate.,Toob 
4- Seal. or all .,..rledea llDd 1000 oiherartlcltll UN free CBIC"-OO Sc"-I .. <"0 . Chltsgo 111 .  

J [ S S O  P ' S  S T E  E LTHB\'S\RY 
, O R  T O O L S , S AW S  E T C 

W� J f S S ( 1 F  & S O N :  � o  '.:1 1 J C H N  S T  "' l V'.  Y O R K  

f'R'd Blass ' Brooke, Moulds. Expen M&ldng Nell' 
Se3. , Articles. RemovedQBarcl&y St., N.Y. 

Do Your Own Translatirur_, • 
' .  tWl"lrttrSpnfr ",anish, Frencft, or Iferman in -frj;rr;onths. 
sp��I!I�g�;'�rr�e'o���::i��:flt��:-'\lY������� day at home for three months and you can write and 

DEFORE GOING TO "UROPE OR TA.K.ING A.N BXTBNDED TOUR. 
For thirty da,.s we 11'111 sell the Rosenthal MethOd In either Jang1llll!e for ta60 (reaular jlrloo. e6.00 for the 

complete set In ten p6rte); Thl. Inoludea membership In Corr8l!lpondence Coll8l{e al80 entitle! you to tree cor­rect!on of all exerclaes by tbe eminent IIl11{Ulst, Dr. R. S. Rosenthal, formerly Prof. of Langua,ges
h
Univenlty of Berlin. The metbOd Is·slmple ... natur&l, and the moat practical system of lan&'UMe stud), ever publil ed, la adopted and used In every country In IliUroY:n and Indorsed by the leading educators of the world. ��� ��
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R. S. ROSENTHAL LANGUAGE COLLEGE,  444 .THE ROOKERY, CHICAGO, U. S. A.  

POWER ? POWER ? 1 POWER1! ! THE IMPROYED lAS 
FIfty per cent . . In_ at Two cyllnde1'!l In . one caatlng. 

no addltlorial e�Iise. Occupies Ie... space and weighs 
-r- Ie ... for Ila power than any engine 

Victor Vapor Engine made. Can be used wherever pow-• er la required. Either ata-
Emphatically the Twentieth tlonary or marine. No fire. 

Century Gu EngIne. No beRt. No smoll:e. NoH-Send stamp !or oatalogue "...... C\8DBed engineer required. 
• ReUabJe _to wanted. pro Send Joroatalogue. 

THO MAS KANE " CO.  SINTZ GAS ENGINE CO . .  6t-6Il Wab&8h Ave., Chicago. 
Gl'anci Rapid., 

Mlch . . U. S. A. 

DORMAII'S 
VULGAIIIZERS 

are used an over the werlit 
E:ti:cl118lve Ma�u"rera of steam Ma-

cblnes lor }tubber pa. Wll Aloo mate 
Dry Heat Vul • ComJllete outfits from ,10 to 'UnJ. . I Stamp �d Stencil 
Toolo and Supplte ... ,,�r&8s anll 'Steel Dlea 
for all . purposes. .,. alo, Enaraving and 
Ole SInJ<lull of aU lllnds. Eatabllshed 1800. -_ ..... -.... ... pro Send " or  Ca.ta/ovI&OI. 

'rUE J • .,. W. DORMAN CO. 
1!1t E. Favell"'S" , BnU\".ore, Md .. U. S. A .  

•• 50 aDeI ap. ....&md lor Cat4looIII. 
TrulDOU Boat IItg. Co.,  Drawer 8. St. IOlepli, .leII 

P DO IOU USE 82 
OWE . 

Ail ril'hq :I'!,U need CHEAP Power. One Cent 
�r Kone p.,ower per Hour Is CHEAP. Weber 
Gtl8Qllne En«!nee run anything. .. EOOnomy In 
Power" I. o� motto. pro Send Jar oataIogue. 

WEBER 83 AND GASOLINE ENGINE CO •• 

402 Southwest' Boulevard, "aII .. i Cit" Mo. 

-a1 !�!� LI���: .u���an:r'! Of�h�!2.!��80�ImPl��tQ�'!�:- 4� 
erate them • .  No are. M'lInII8hecl 'lflth electriCal igniter. Send stamp! for deacr\

'1
tlve matter and ." 

yrteea. An slsea up to 86 h. p. PIERCE ENGINE CO., 1'1 N. l'th 8t. Racine. WI •• 

(JANUARY 1 6, I8<}7. 
Waltham 
Watches 
are always 
J(uaranteed to be 
free from any defect 
in material or 
construction. The 
makers particularly 
recom mend the 
movements engraved 
with either of 
the trade marks 
"RIVER SIDE " or 
"R O YAL." Made in 
various sizes for 
lad ies and gentlemen. 
and for sale by all 
retail jewelers. 

II  WOLVERINE " lAS AND .ASOLl IE 
ENGINES 

N U M B E R  
4 

yO S T  
A Perfect Typewriter Does 
Perfect Work. � � � 
"The Beautiful Work of the 
Yost" is Ull.,..lnl, ,JA 

pro 8M4 Jar. Ca� 

Tost Writing Machine Co. 
61 Chamber. Street, 

New York. 
40 Holborn Viaduct, 

London, Eng. 

(bt Sdtntlflt }lmtrital 
PUBLICATIONS FOR 1 8 91. 

The prices of  the <llfferent pubHcatioDB ln the United 
State .. Canada. and Menco are &8 follows : 

RATES BY M A I L .  

ScIentific American \ weel<ly). one year, taOO 
ScIentific American Supplement (weel<ly), one year • .  6.00 
D:l:JlOrt Edition nf the SL1entlflo American (month-

ly) In Spanl8h and EDI{lIsh, - - - - - 3.00 
Building Edition ot the Scientific American 

(montbly), - - - - - - - • - 2.60 
CO M BI N E D  RAT E S  

In the United Statea, Canada. and Menco. 
Scientific American and Supplement; - 7.00 
SCientific American and Building EdItion, - 6.00 
Scientific American. the Supplement, and Building 

Edition, - - - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

pJt,�t'ci:i�i!I f����·�f!�'!,��'i:':rf�!��
n
!�fI:,o���can 

u. s. ED&II_ lI_y. IIOMJ'. 

Scientific American (weekly). - - ".00 
Scientific American Supplement (weekly) 6.00 

£ s. d. 
0 16 6 
1 4 8  

BUl
l.?!��=!\�g.�

t th� ScI�ntl�c �er: 8.00 If 12 
�pon Edition of the ScientifiC Amer­

Ican (monthly) In Spanl8h and Enl{-
IIsh, - 3.00 0 12 4 

COMBINED R ATES TP FOREIGN COUNTRIE!S. 

Scientific American and Supplement, - 8.150 1 14 11 
ScientUlc AmerlClln aud Building Edi-

tion, - - - - - - - - 6.60' 1 6 9 
S
cI����1e��:LI:,"d �'i!lim:

c t.'It��ri;"'! 11.00 2 5 Z 
pro Proportionate Raw Jar SU Months. 

Tbe above rates Include po!t&j(e. whlcb we pay. Re­
mit by poatal or express money order. or draft to order of 

M U N N  ... CO . . 361 Broadway, N e w  Y n,·k .  

BRASS L A B E L  H O L DERS. 
Per Hundred, with tacks and carda, 1x5�-lu., $2.75. Other BiseB In stock. GOLbING & CO., BOtIton, Ma ... 

PRINTING INKS 
The SCIENTUIC AMlCBICAN Is Drlnted 1l'ltb <-"HM'. 

ENEU JOHNSON & CO.'S INK, "Tenth and Lombanl 
Ste.. PhUadelpbla, and 47 Rose St., opp. Dnane. New Yorll: 

© 1897 SCIENTIFIC AMERICAN, INC.




