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THE NEW CUNARD STEAMERS. I would cook and eat a piece the size of a silver dime; if 

The two new additions to the Cunard fleet of this produced no effect, he would prepare and eat a 
steamers, plying between New York and Liverpool, piece as large as a silver dollar; if this produced no 
the Campania and the Lucania, are now distiilguished effect, he would consider that fungus a safe one. The 
as the largest and finest vessels of their kind in the fact of the ease is that the only way to know whether 
world. The Lucania has JURt completed her first round a fungus is edible or not is to distinguish it by its ap
voyage and made a great record for speed. Daily pearance; in other words, to know it when: seen. 
runs of 460,490, 498, 516, and 533 nautical miles per One of the troubles incident to the determination of 
day were made. The Campania has even reached 548 ' the edible species is that in the Agaricus division, char
nautical miles in a day. acterized by the radial plates formed in the under sur-

The Campania and Lucania are as nearly as possi- face olthe head, some of the most poisonous species fall. 
ble twins. They are each 600 feet in length between Hence this identification by the radial plates in it
perpendiculltrs. Length over all, 620 feet; breadth, 65 self is of practically no value aud might lead to dan
feet 3 inches; depth to upper deck, 43 feet; gross ton- gerous results. One system of testing:consists in ascer
nage, 12,500 tons. taining if the suspected fungus will discolor a silver 

They are each fitted with two sets of the most pow- spoon ; this test is absolutely without value. It is 
ful triple expansion engines that have yet been con- also probable that any chemical test which may be de" 
structed, each set capable, it is believed, of indicating vised for determining the presence of the poisonous 
from 14,000 to 15,000 horse power. These engines are alkaloid will yield in simplicity and in directness to 
fitted in two separate engine rooms, there being a di- the simple identification of the species found. 
viding center line bulkhead between them, fitted with In different parts of the world different mushrooms 
watertight doors for the necessary purposes of com- are selected for eating, varying greatly in flavor and 
munication. Each "et of engines has five inverted other qualities. Here the field mushroom seems most 
cylinders-two high pressure, one intermediate pres- in demand, as only a few experts ever go outside of the 
sure, and two low pressure cylinders, the two high one individual species. The moral of the whole mat
pressure being placed tandem wise above the low pres- ter is that in gatherin� mushrooms care should be 
sure ones. The�e are arranged to work on three tak en and absolutely no doubt should be allowed to 
cranks, set at an augle of 120 degrees. The high pres- exist as to the identity of the species collected. Ex
sure cylinders are each fitted with piston valve, the in- petience not only proves the danger incident to mmh
termediate and low pressure with double piston valves, room gathering, but it also shows the perfect ease with 
all of which are worked by the usual double eccentrics which the proper fungus can be identified even by 
and link motion valve gear. Steam from the two high cb,ildren. 
pressure cylinders exhausts into the intermediate one; -
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. which in turn exhaust.s into the two low pressure cyl

inders, which have relieved slide valves, expansion tak
ing place in three stages. 

Steam for the main engines is generated in twelve 
large double-ended boilers, each having eight corru
gated furnaces. The boilers are arranged in two 
groups of six, each group self-contained in water-tight 
compartments, and having a common funnel of tb,e 
unprecedented diameter of 21 feet. The two funnels, 
it mlly be added, are from their lowest section 120 feet 
high, or about the height of the Eddystone Light
house. There is also a large single-ended boiler for 
supplying steam for the electric light, refrigerating 
and other auxiliary machinery. In addition, a small 
single-ended boiler is fitted on the lower deck for sup
plying steam to the distilling condensers, heating 
pipes, etc. An elaborate system of piping is fitted 
throughout the ship, and connected to the various 
auxiliary pumps for filling and emptying the ballast 
tanks, pumping out bil�es, pumping water on deck in 
case of fire, and other purposes. 

The interior fittings of the vessels are most luxu
rious. . Four hunured and sixty saloon passengers, 
180 second cabin and 540 steerage passengers can be 
accommodated. Au attempt has been made to 
bring the surroundings up to the level, in point of 
comfort, of the first class hotel. No expense has 
been spared to give the portion of the vessel devoted 
to the saloon passengers the utmost elegance. High 
prices are charged for passage on these flying palaces 
of the ocean; nor is this to be wondered at, as the 
running expenses are enormous. Each ship burns 
about 500 tons of coal per day, in ninety-six furnaces, 
and to keep them a-going requires a small army of 
stokers. 

•... ., 
MUSHROOM PO ISONING. 

Within the last few weeks several very serious cases 
of mushroom poisoning have been chronicled by the 
daily press. In the literature of the subject of mush
rooms there may be found a most vivid description of 
the agonies endured by one who was nearly killed by 
mushroom poisoning. There is every reason to believe 
that the sufferings of some (if not all) of the unfortunate 
victims referred to were very great, independent of the 
fatal results. It is a very common practice to distin
guish between mushrooms and toadstools, the latter 
name indicating presumably any kind of fungus of 
the mushroom shape, other than the ordinary edible 
one. Another popular practice is to assume the val
idity of some simple test, independent of eating it, to 
determine the edibility of a fungus. Both these ideas 
are quite wrung. No distinction between mushroom 
and toadstool is admissible, and the mushroom gath
erer of this vicinity confining his harvest to the field 
mushroom, or Agaricus campestris, often passes over 
other mushrooms which are perfectly edible but of 
whose innocuousness he has no assurance. 

The mushrooms proper are classified largely by the 
nature of the uuder surface of the head. In the 
Agaricus divisiou this part is filled by radial plates, 
familiar to us all in the ordinary mushroom. In other 
divisions this part has a different structure. The 
number of varieties is very great and the number of 
edible varieties is also far greater than usually sup
posed. The assumption that there is 8 universal and 
simple test other than eating for mushrooms is an 
error. One of our leading chemists, a great lover of 
mushrooms. adopted the following test for mushrooms: 
To determine whether an untried fungus was edible he 

Strict temperance. 
Correct diet. 
Systematic exercise. 

• ••• • 
AUTOMATIC SAFETY APPLIANCES RECENTLY 

INTRO DUCED ON A NEW YORK RAILROAD. 

I note with interest what you say in the current 
number of the SCIENTIFIC AMERICAN about railroad 
signals, having given much attentiou to the subject 
and written a great deal upon it. It seems to me that 
the very features which you demand in a perfect system 
are now working in one recently put in by one of the 
most conservative and best managed railroads in the 
country, where -it crosses the Western New York & 
Pennsylvania in the outskirts of Buffalo. I lately ex
amined this, in company with the chief engineers of 
two roads, and my two compauions were loud in their 
praise!! of it. The transmitting power is compressed air 
at about fifteen pounds pressure, and the mechanism 
in the hands of the towerman is a single lever, requir
ing a force of ten pounds to throw it. When this lever 
is upright, the distance semaphores at 1,000 feet and 
the home oues at 500 are at danger in all four direc
tions, and a double-jointed shoe is raised six inches in 
the center of the track opposite the home semaphore. 
If the engineer passes the home semaphore when at 
danger this shoe strikes a lever hinged to the forward 
truck frame of the locomotive, which in turn opens a 
cock in the air pipe, setting the brakes on the train. A 
hundred feet inside the home signal is a derailing point, 
which the locomotive would take if, by any failure of 
the air brakes, it reached that place. By throwing the 
lever in the tower to the right, the air brake shoe and 
semaphores fell and the derailing pc:,int closed on one 
line, but on the other remained as they were. The 
train on the open line advanced a few feet beyond the 
home signal, when the tread of the wheels pressed 
down a detector bar on the outside of the rail, which 
through pneumatic pressure locked the mechanism in 
the tower, so that while the signalman could bring his 
lever back to the upright position, thus setting the 
danger signals behind the train to prevent a rear end 
collision, he could move it no further, and it was abso
lutely impossible to open the other road to a train until 
after the one to which the crossing had been given had 
been cleared. 

The air is conveyed in pipes, and there is a small 
cylinder, with plunger and piston, at each point where 
its force is to be exerted. The strong feature of this 
system is that when one road is closed the other is ab
solutely and effectually closed mechanically, and be
yond the efforts of an excited or careless towerman to 
open it. The system is applicable to the approach of 
drawbridges and to the ,. blocking" of roads, in the 
latter case the train mechanically raising the danger 
signal behind it, which would be mechanically released 
only when the train had left the. block; also to the 
working of switches. The interlocking feature ap-
pears to be positive: S. D. LEE. 

Rochester, N. Y. 

FOR what is the greatest amount of lumber u!!ed ? 
Nine people out of ten will say for houses and build
ings. It is doubtful if 35 per cent of the lumber out
put goes into buildings. The railroads, farmers, and 
l�iscellaneous purposes take about 40 per cent, and the 
other 20 per cent goes into boxes. The estimate is 
made, says the Southern Lumberman, on the judI'"
ment of some of the oldest and best informed·IUluber· 
men in the country. 
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and passages given, in perfect English, by a real 
Egyptian. After Mohammed had finished his little 
lecture he produced coins, both ancient and modern, 
from pockets hidden in different parts of his volumin
ous garments (the concealed pockets of the" Heathen 
Chinee" are not worthy of mention with those of 
Mohammed), which he is very ready to exchange for 
United States coin, in spite of the uncertainty of the 
fate of the Sherman bill. He vouched for the authen
ticity of the ancient coins by saying that he was from 
Luxor himself and knew the excavations well; in fact, 
he gave us to understand that he was the best guide 
of the Nile country, to which he expects to return 

Marine Exhibits in the Palace of Transportation.- after the close of the Exposition. 
Entering the Transportation Palace by the" Golden Not far from this pavilion is a model of the yacht 
Door," the first object that attracts attention is a large Livadia, built for the Czar of Russia, which, when 
model of the Santa Maria. the arrival of which on our afloat, must be a very odd-looking craft, for it is so 
shor€s in 1492 is being celebrated bV this great Fair. broad as to give the impression of being round. Its 
The larger reproduction of Columbus' vessel that bottom is flat and is provided with (three ridges, that 
sailed across the ocean to take part in the celebration seem to be equivalent to three keels, one in the middle 
is moored in the South Inlet, near the Convent of and one on each side. It has three screws and three 
La Rabida, where crowds of people visit her daily. smoke stacks, the latter being arranged side by side 
We have already published a cut of this quaint struc- instead of one in front of the other. 
ture and the vessel. A visit to the Japanese section shows that this little 

Just beyond this model is Grace Darling's boat, in country is doing her best to keep abreast of the rest 
which she rescued so many shipwrecked people. Turn- of the world in the construction of war vessels as well 
ing from this exhibit, so suggestive of admiration of as in other branches of industry. 
courage and thankfulness for lives saved. we come In the Brazilian section there is an odd boat built 
upon one that prompts only sorrowful thoughts. We of logs, bound together after the fashion of a raft, 
refer to a large model of the Victoria, which was so but the logs are sharpened at the ends so as to give 
needlessly wrecked, carrying down with her many some shape to the bow and stern. On this is built a 
brave men. The sad catastrophe made this model little hut with a thatched roof. It carries a good sized 
doubly interesting, and it was constantly surrounded sail, and for a rudder there is only a paddle. Near 
by visitors, many of whom expressed sympathy for II· it is a dugout that is capable of carrying over 4,500 
the families of those who were lost. Th" model is per- lb. of sugar and twelve or more passengers. It can 
fect in every detail, even to the screen 
for protecting the hnll from torpedoes, 
and a little placard marks the spot where 
the vessel was struck by the Camper
down. Armstrong, Mitchell & Co. ,  of 
Newcastle-on-Tyne, are the owners of 
this and many other interesting models, 
among which is one

-
of the Spanish 

cruiser Reina Regente, one of the vessels 
sent to participate in the naval review 
at New York last spring. The active 
part taken by English and Scotch firms 
in the construction of the navies of the 
world is demonstrated by the numerous 

. models of war vessels belonging to differ
ent nations. contained in the British sec
t4>n . 
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West Virginia exhibit contains a fine display of 
bituminous and semi-bituminous coal, coke, iron 
ores, building stones, petroleum, both crude and man
ufactured products, and salt. 

In the New York exhibit is an obelisk made up of 
the geological formations occurring in this State from 
the Archrean to the Trias, the four sides of the 
obelisk representing the four points of the_ compass, 
showing the occurrences of the several formations in 
the respective quarters of the State. The exhibit 
comprises petroleum, magnetite, red and brown hem
atites and other iron ores, paint minerals, a complete 
line of building stones, lime, cement, commercial 
clays and clay manufactures, salt and mineral waters. 

The facade of the Kentucky section is an arch of 
cannel coal, while the floor of the entire section is 
covered with tiles manufactured in this State. The 
exhibit comprises chiefly clays, fire and other bricks, 
terra cotta and other manufactures of clay, building 
stones, coke. coal from several veins, and many speci
mens of iron ores. 

The facade of the Ohio exhibit is built of brick 
and sandstone, carrying a large display of glass, 
cements and clays. The floor of the section is cov
ered with artistic tiles manufactured in Ohio. The 
conspicuous feature of this exhibit is a miniature salt 
plant, showing how salt is evaporated, dried, ground 
and packed. Another particularly attractive exhibit 
is a reproduction in miniature of a Lima oil well 
from which crude petroleum is pumped. Ohioalso 
shows some fine samples of iron ore, pig iron and coal. 
One large block of coal, weighing fourteen tons, shows 
a section of a vein in the Hocking Valley which is 15 
feet 3 inches in thickness. 

Indiana's display is mostly of bituminous coal. There 
are also samples of coal dust worked up 
into balls the size of an egg by tlie use 
of agglutinizing substances. Petroleum, 
both crude and refined. commercial clays, 
building materials, ornamental and fire
proofing terra cotta, and cannel coal 
complete the exhibit. 

In the Michigan exhibit a large share of 
the space is devoted to the iron and cop
per mining industries of this State. There 
are immense blocks of native copper and 
piles of ' ingot copper, copper bars and 
cakes, reels of copper wire and rolls of 
sheet copper, while in one of the cases are 
shown many copper tools, relics of abori
ginal copper workers. 

The Cleveland Cliffs Iron Company ex
hibits a model of a cross section of the 
Cliffs' shaft mine, constructed on a scale 
of a quarter of an inch to the foot. The 
snrface of this model is covered with the 
actual material represented , which has 
been granulated and cemented in place. 
The various shafts and levels are shown, 
and the method of timbering. 

.An excellent opportunity is also offered 
for the study of the evolution of the 
transatlantic steamer. The Cunard Line, 
for instance, shows models of many of 
its. vessels, beginning. with its pioneer 
side 

·
wheeler, Britannia, which was built 

in 1840, and was probably considered a 
marvel at that time, for it was 207 feet 
long, its gross tonnage is 2,050, and its 
engines developed 403 horse power. 
These figures seem very small when com
pared with the dimensions of the beau
tiful new twin screw propellers the Cam

STEAM LOCOMOTIVE VS. ELECTRICAL LOCOMOTIVE-A TU G OF WAR. 

The Iowa State exhibit presents the 
II Black Diamond Hollow," representing 
a section of a coal mine level, with a 
miner at work with his pick upon the 

pania and the Lucania, which have been completed this be rowed or sailed, and in either case is managed by 
year and are now making such fine records in actual one man. 
service. The length of these vessels is 620 feet, their Although i seems as if there were models enough on 
displacement 18,000 tons, and their horse power the main floor to represent every variety of vessel 
30,000. that was ever made, there are still more in the gal-

The German section contains other interestiug lery; besides full sized Indian canoes and dugouts, 
models of transatlantic steamers, among which are modern sculling skiffs, and beautiful gondolas. The 
those of the Kaiser Wilhelm (length 449 feet, tonnage latter are very richly finished, although they are. of 
3,675, horse power 6,400), of the North German Lloyds course, entirely black, this being required by the law 
Line, and the Furst Bismarck (length 502 feet, horse that was passed to prevent the ostentatious display 
power 14,000) and the Augusta Victoria, of the Ham- that formerly produced such a contrast between the 
burg-American Packet Company. The names of these gondolas of the rich and the poor. In the gallery there 
steamers are so familiar that it seems like being among are many little toy-like models of devices used in Asia 
old friends when we are surrounded by the models. and Africa. One of the crudest of these resembles an 

Messrs. Laird Bros. , of Hirkenhead, England, had immense gourd across which the boatman, if the term 
an interesting exhibit consisting of a long glass case may be allowed, throws him!>elf face downward, his 
fllled with tiny models of vessels made by them, and arms extending beyond it so that he can propel him
so arranged as to give a chronological r(lcord of differ- self by means of a paddle which he holds in his 
ent types from 1830 to the present time. hand. 

An exhibit which is very interesting in a different These are a few of the exhibits contained in the great 
way is that of Thomas Cook & Son, of London, the Transportation building, a thorough examination of 
firm whose name is so well known to tourists in all which would require days. 
parts of the world. They exhibit models illustrative Some State Exhibits of Minerals.-In the Palace 
of modes of travel used at different periods, the oldest of Mining in the center of the main aisle is a shaft 
being models of funeral boats, each containing severa] of anthracite coal fifty-four feet high, representing a 
figures, that were found in tombs in E2'ypt. Some of columnar section of the mammoth coal vein in the 
these are said to be 4,000 years old. There are also mines of the Lehigh Valley Coal Company, and near 
models of Venetian gondolas and of modern excursion it is a monument of cubes, each block illustrating a 
steamers used on the Nile. It is interesting to note product of the mines of the United States for one 
the difference between them and the vessels generally second of time as estimated from the records of the 
used for the same purpose in this country. They are United States Geological Survey. The base of the 
fitted to accommodate from 10 to 78 saloon passengers. monument is bituminous coaI. Then come anthracite 
They are appropriately named for ancient Egyptian coal, limestone, natural gas in its coal equivalent, 
rulers and gods, one being called Rameses the Great petroleum, iron ore, granite, salt, and so on, descend
and another Hathor. But the most striking object in ing down the list until precious stones are reached, 
this pavilion is a fine model of the Temple of Edfou, this cube being very minute. The Pennsylvania ex
which is perfect in every detail. Interest in this model hibit is particularly complete in. its display of coal, 
is enhanced by the explanations of its various courts _ both anthracite and bituminous, and petroleum. The 

seam, with lumps of coal scattered about 
and the mine car in the foreground, nearly loaded with 
bloc�s of coal. All the tools used in coal mining are 
shown. There is a grotto filled with fine specimens of 
crystalline formations from caves in various parts of 
Iowa. 

Several propositions have been made looking toward 
keeping the Exposition open later than October 30, 
but it is doubtful if such a venture will be entirely 
satisfactory to visitors, as many exhibitors are de
termined to pack up and get away immediately after 
the legal time of closing, which is October 30. The 
buildings themselves are anticipating the closing day, 
as the plastering is cracking off in places and the staff 
work is generally stained and in some places broken; 
not enough as yet, however, to seriously affect 
the appearance of the buildings. The foundations 
of some of the buildings have settled consider
ably. This is especially true of the Horticultural 
building. 

Saturday, September 16, was Railroad day, and an 
interesting programme was prepared to entertain the 
public. but nothing seeIlled of so much consequence to 
the public as the "tug of war" between a steam loco
motive and an electric locomotive. 

The steam locomotive was No. 10, that has been 
in service on the Baltimore and Ohio Railroad for some 
fifteen years. It has 16x24 cylinders, uses steam at 
140 pounds pressure, and weighs on the driversabout 
35 tons, while the tend()r gives an additional weight 
of about eight tons. The electric locomotive is one 
recently built by the General Electric Company and 
has thirty tons on the wheels. Its motor capacity is 
250 horse �wer. Thie,'locomotiye was designed to 
operate on an overhead trolley. but as none was at 
hand, temporary cables connected the motors to the 
Exposition 500 volt circuit. The\!team locomotive 
easily drew the electric locomotive all over the track. 
The two engines were fastened together by a heavy 
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�ire c�le twenty feet long. We give a rough sketch I wants of fine tool makers, model makers, electricians is set in rotation after filling, or the latter operation 
of the contest; the electric locomotive is at the right, I and watch tool makers. An illustrated catalogue, may be performed while the table is actually in 
the steam locomotive at the left. which will be sent on application, shows the lathe motion. 

. 

The Columbus caravels have been officially turned with its different attachments and a variety of samples There is a modification of the apparatus, in which 
over to the United States government by representa- of the work done therewith. The office of the com- the rotating table, being smaller in diameter than that 

tives of Spain and have been formally accepted. They pany is at No. 474 Washington Street, Boston. previously adopted, can be driven at a higher speed; 
have been towed into the South Canal beyond the • , • , .. up to 200 revolutions per minute. There are eight piv-

reach of possible damage by the waves of Lake Michi- A qAS ENGINE EXHIBIT AT THE FAIR. oted moulds, each divided by internal walls, so as to 
gan and will remain there until the Exposition closes. The exhibit at the World's Columbian Exposition of give nine small ingots, suitable for wire billets or thin 

The Spanish sailors who have been in charge have re- the Sintz Gas Engine Company, of Grand Rapids, I sheets. By means of a central annular funnel, lined 

THE WORLD'S COLUMBIAN EXP",TWlr-THE SINTZ G4.S ENGINE 
COMP ANT'S jXllIBIT. 

Mich. ,  comprising a small boat with! with refractory material, and provided with eight feed7 

a special adaptation therefor of I ing spouts, or one for each group of moulds, the whole 

their well known gas and gasoline' number of 72 ingots are cast by a single pouring from 

engines, attracts not a little atten- the ladle, which contains from four to six tons of steel. 

tion. Their marine engine, shown - '. I -

in a separate view, is the same as DUllcultles of Railway Development In Cblna. 

the stationary engine made by the A curious example of the difficulties of railway con
firm, except that it has but one struction in C hina is afforded by the conduct of the 
small flywheel and has a different Tartar general of Moukden, the capital of Manchuria, 
base, to sult the foundation in boat. in c01lnection with the surveying work for the railway 
It also has an attachment for chang- from Kirin, another large Manchurian town, to New
ing speed of engine while running. chwang, the seaport of the province. It was proposed 
The propeller wheel is of a new de- to make a j unction on this line for Moukden at a 
sign, and in smaller sizes has only place called Lanpien, a short distance outside the city ; 
two blades. The blades are reversi· but the general got a number of geomancers to 
ble, and the wheel can be made a investigate the effect of this selection upon Moukden. 

right or left hand screw while the These sages reported that the vertebral of the dragon 

boat is running, the pitch of the which encircles the holy city of Moukden would be 

blades bei ng regulated as desired. broken by driving the long nails of the rail way sleepers 

The engine makes its own gas from into them, and accordingly the general vetoed the 
gasoline, as it is used, no boiler, coal, decision of the engineers, and directed them to carry 

wood, or water being required, ex- , the rail way in a straight line from Kirin to N ewchwa

. 

ng 

cept the small amount of water in without approaching Moukden at all. This was, no 
the jacket of the outside cylinder, doubt, much shorter ; but the engineers objected that 

The explosive charge is ignited from the country which the line would cross by this route 

a small electric battery, obviating was a low and marshy tract of land, liable to floods 

the possibility of accidental explo- during the wet season, and also that it was sparsely 

sion of the gasoline, and it is said populated, so that no traffic would be got. By the 

that the expense of running the en- route which had been decided upon, the line, though 

gine does not exceed the cost of longer, would pass through thickly populated country 
turned to Spain, and sailors from the United States three-fourths of a pint of common gasoline per 
navy are now on board. hour for each horse power. The engine has all 

••••• 
FINE WATCH TOOLS AND MACHINERY. 

The exhibit at the World's Fair of the Faneuil Watch 
Tool Co. , illustrated. herewith, occupies a space of 
15 X 20 ft. in Machinery Hall annex, and is shown in 
two cases of ebony and plate glass which present a fine 
appearance. The principal feature of the exhibit is 
the No. 4 Rivett bench lathe, which has a swing of 8 
in., length of bed 36 in. and a distance between the 
cent'ersof1S in. Four of these latheaa�1JholVll. !J'his 
lathe is used by first-class tool makers and in building 
fine machinery, and the great feature of the lathe is 
t.he many valuable patent attachments. The lathe 
can be converted into a milling machine in a minute's 
time, and the quill and the headstock both take the 
same size chuck. The case contains fifty different 
shaped cutters-round, oval, and all kinds of irregular 
shapes made on this machine. The lathes are arranged 
in the case to show the different attachments in posi
tion for work. One shows the patent slide rest, the 
rig-idity of the tool holder of which makes this tool so 
valuable, another lathe shows the turret attachment, 
a, third the milling attachment, and a fourth the 
grinding attachment. 

With this lathe is used the self�centering split chucks, 
a set of which comprises all the sizes from s\ in. to 72' in. 
by 64thI'. Two of the No. 3 lathes are shown, of which 
may be said all that has been said of the No. 4, except 
in regard to its capacity, which is smaller than the 
No. 4. Thirteen of the watch maker's lathes are shown, 
each arranged to show some different attachment in 
position for work. 

The Rivett lathes, as is well known, stand in the 
front rank of appliances for executing all kinds of 
fine, nice work, being especially adapted to satisfy the 

the necessary appliances for working automati
cally, the governor regulating the charge of oil or 
gas, and thus controlling the speed. 

Compression of Steel Ingots by Centrifugal 
Force. 

At the Nykroppa Iron Works, in Sweden, It 
method of consolidating steel ingots, by subjecting 
the freshly filled mould.to pressure developed by 
centrifugal a6tion, has 'been introduced by the 
manager, Mr. L. Sebenius. 

The. apparatus consists of an upright shaft in 
the center of a cylindrical casting pit, carrying a 
frame of four arms, to each of which is articulated 
a platform supporting four ingot moulds. While 
the shaft is at rest the moulds are upright, and
are filled in the usual way ; but when it is set in 
rapid rotation they fly up into the horizontal po
sition, and a pressure in the direction of the length 
of the ingot is developed equal to thirty times 
that due to the column of liquid metal in the 
mould, which drives the gases out, and produces 
a perfect solid casting. Uniformity of composi-
tion is also induced, as, on account of the rapid cool
ing, liquation is preveuteiL The process, which has 
now been in use about two years, has been applied to 
both the Bessemer converter and to the open-hearth 
furnace. The ingots are free from external defects, 
and the loss by defective ends has been diminished 
40 per cent, the metal being so compact as to 
bear rolling to finished sizes without the use of 
the cogging mill. The cost of the apparatus is about 
£400 for a three-ton charge and £800 for a ten-ton 
charge. 

The circumference described by the bottom of the 
moulds, when spun 
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up into the horizon
tal position, is about 
67 feet, correspond
ing to the working 
speed adopted of 125 
revolutions, to a ve

locity of nearly 10,000 
feet per minute. The 
p r e s s u r e  on the 
m 0 u I d ,  taken at 
thirty times the pres
sure on the ingots, 
will be about 150 feet 
of iron, or from 500 
pounds to 600 pounds 
per square inch. In 
the form of the ap
paratus intended for 
smaller ingots, the 
moulds are arranged 
in an inClined posi
tion, and radially to 
a central fixed verti
cal feeding tube uP" 
on a turntable, which 

THE SINTZ MARINE ENGINE. 

and on high and level ground. The engineers reported 
the matter to Li Hung Chang, who wrote commending 
the Tartar general for his anxiety for the geomantic 
influences of the ancestral home of the reigning dynasty, 
but adding, as his candid opinion, that these influences 
would be improved by the junction rather than other
wise. However, the viceroy said, as the general had 
vetoed the decision of the engineers, the matter must 
be laid before the Emperor and the works stopped 
until his Majesty's decision was known. This seriously 
alarmed the general, who promptly wrote asking that 
the works should go on, and in the meantime he 
would think about it. A place a few hundred yards 
from the former site was chosen, and the geoinancers 
declared that this would not affect the dragon's 
pulse, whereupon the general wrote to the viceroy 
that he was now satisfied, and that he trusted no 
report would be made to the Emperor of the delay. 

... , . 

Origin of Atmo81,Iaerlc Oxygen. 

Dr. T. L. Phipson, who has devoted a considerable 
amount of attention "to problems concerning the con
stitution of the atmosphere, is led to the conclusion 
that the original atmosphere of the globe consisted of 
nitrogen alone, and that the oxygen now present is the 
product of vegetable life. In a paper in the Chemical 
News he states that minute microscopic plants (Proto
coccus pluvialis and P. paZustris) can be easily trans
formed into manufacturers of oxygen gas. As the reo 
suIt of experiments, some of which we recently referred 
to (see ante, p. 83), he concludes that plants absorb car
bonic acid by the roots and secrete oxygen by the 
leaves, from which it is subsequently given off. IntO 
the primitive atmosphere of nitrogen, the early vege
tation would thus pour oxygen during countless 
years until its composition became practically what it 
now is. 
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A SNOW AND ICE VELOCIPEDE. 

A machine resembling an ordinary safety bicycl'3, 
and driven in the same way, but which is adapted for 
use on either snow or ice, is shown in the engraving 
and has been patented by Mr. Jonas Schmid, of No. 
607 East Sixth Street, Erie, Pa. The frame is prefera
ly tubular, for the sake of lightness, and its rear end 
terminates in an axle on which are pivoted bearing 
blocks secured to the top of a runner aligning with the 

� I --' � 
SCHMID'S SNOW AND ICE VELOCIPEDE. 

J titutifit �tuttita •• 
the exhibit is a large eight-foot squaring machine and 
a hemming or binding machine for making map 
binders. The firm make a large line of shears, up to 
heavy power shears for cutting or shearing heavy 
metal, and including shears having irregular shaped 
blades for cutting any desired shape, such as elbow 
sections, corset steels, saw blades, etc. , these blades to 
be used with either foot or power shears. Other shears 
are especially adapted for cutting corrugated metal, 
the blades fitting the corrugation and blades of differ
ent sizes fitting the same shears, these shears being 
especially desirable for cornice makers, roofers, etc. 
These shears all have the most recent improvements, 
are made of the best material and sho w first-class 
workmanship throughout. Hand shears, nippers, 
punches, chisels, grooviug tools, tinners' stakes, ham
mers, roofing tongs, seamers, soldering coppers and 
num berless other tools contribute to make a display 
which for extent and variety has few equals. The firm 
also make a large line of house furnishing goods, and 
their name stamped upon an article is in every case a 
guarantee of its sterling worth. Their main store and 
office is at No. 27 Chambers S t reet., New York City. 

• • • • •  
Stearn Cnts Metals. 

M. Daubree points out that leakage from steam pipes 
may cut through metal plates. He cites an example 
in which metal exposed to the escaping vapor from a 
steam pipe at a pressure of seven atmospheres, 105 
pounds, was found to be channeled and striated ; the 
marks being similar to those made by a saw or a file. 
A valve on a steam pipe and the seating of a safety 
val ve may be attacked in the same way. All groovings 
in metal attributable to,this cause are polished as if by 
emery. This observation 
points to the remarkable 

driving wheel. On the front end of the frame, in a conclusion that, given suf
ball bearing, is a sleeve through which extends the ficiently high pressure and 
steering post, at the lower end of which is a curved rapid motion, gaseous bo
runner, its shape enabling it to be easily turned in dies can polish and striate 
steering. The driving wheel has a thin steel rim with in a way generally sup
projecting. teeth to get a good grip in the snow or ice, posed to be confined to the 
and is driven by a sprocket chain from the crank action of solid bodiel'l. This, 
shaft. Extending upward from both members of the indeed, is in conformity 
fork in which the wheel is journaled, are posts con- with the general results of 
nected by a stiff fiat spring with the frame, the spring ad vanced p 11 y s i c  a 1 re
being clasped near its center by pins on a depending search, which show that 
link pivoted to a lever fulcrumed on the back part of under sufficient pressure, 
the frame, at a point lower down, the forward end of h a rd and solid bodies can 
this lever being held at the desired height by a rack I be made to act as liquids ; 
bar

.

, whereby the spring is raised or lowered to tilt the I while soft and ev

. 

en g

. 

as· 
frame of the driving wheel and thus regulate the eous bodiel', if endowed 
height of the wheel in relation to the rest of the ma- with suffiCIent force and 
chine

.

. The saddle is carried by an arrangement Simi- I' speed, act like

. 

solids. 
lar to that in use on the ordinary safety bicycle. When ---.---•. ---

the machine is to be used on ice, skates, as shown at Inventor of the Sere", 

2 1 3  
thorities to forbid any further experiments of the kind, 
and the inventor had to continue as an employe of the 
forestry department of the government on a salary of 
£70 a year. That his great achievement should have 
been unrecognized and unrewarded during his lifetime 
is, perhaps, the best of all reasons why the present op
portunity should be taken to do honer to his name, 
and to perpetuate his memory in an effective manner. " 

.. 4 . . .. 
KNITTING MACHINES OPERATED BY ELECTRICITY 

AT THE FAIR. 

One of the most attractive displays of the EXposition, 
to any one having even but a slight acquaintance 
with th e extent and variety of the textile industries 
of this country, is that of Messrs. Scott & Williams, 
builders of knitting machinery, whose main office and 
works are at No. 2079 East Cumberland Street, Phil
adelphia. The exhibit is in section 29 Machinery 
Hall, where a complete outfit of their machines for 
making knitted fabrics is shown, all in full opera
tion, run by electric power. Here may be seen a rib 
border machine making rib tails, drawer bottoms 
and cuffs ; a ribbed underwear machine making 
ladies' plain or shaped rib vests, with plain or royal 
rib stitch-the machine being also used for making 
union suits ; a two-feed sleever for making long or 
short sleeves, or rib tops for half hose ; a single-feed 
welter which makes tops for half hose and legs for hose 
with welt and slack course, etc. An automatic splic
ing attachment for the last mentioned machine re
enforces the knees of long hose by automatically 
knitting in an extra or re enforcing thread half way 
round the stocking. There is a fancy ribber for mak
ing fancy stitch for hosiery, caps, or an y similar class 

the bottom of the picture, are attached to the front I Propeller. 

and rear runners, the skates being held in firm . posi- In referring to the recent 
tion upon the runners by l ugs, flanges and thumb celebration in Austria on 
screws, while the construction admits of their ready the centenary of the birth 
attachment or removal. The machine may be very of Joseph Ressel, inventor 

THE W ORLD'S COLUMBIAN EXPOSITION-SCOTT &; WILLIAMS' EXHIBIT OF 
KNITTING MACHINERY. 

easily and rapidly driven and perfectly controlled. of the screw propeller, who died in poverty and neglect 
• ' . '  • in an inn at Laibach in 1857, the Shipping World, of 

A WORLD'S FAIR EXHIBIT OF TINNERS' TOOLS, London, says : 
MACHINERY, ETC, " His claim to priority in the invention of the screw 

The display of tinsmiths' tools and machines in the propeller was disputed in England and elsewhere, but 
exhibit of the Peck, Stow & Wilcox Co. , in Machinery seems now to be well established, the various docu
Hall, contains a large variety of goods of the highest mentary proofs having just been published, together 
grade of excellence, the most of which have long had with invectives against his ' stupid countrymen ' and 
an enviable reputation, not only in the United States, the ' heartless foreigner who snatched the honor and 
but in many foreign markets. Prominently shown in the glory from him, to whom both were legitimately 
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due. ' Ressel de· 
scribed his idea 
of using the Ar
chimedean screw 
for the propulsion 
of ships as early 
as 1812. It was 
not u n t i l  1829, 
when his former 
patents h a d  all 
lapsed for want of 
money to renew 
them, that he suc 
ceeded in interest
ing a Trieste mer
chant, n a m e d 
Fontana, in his 
i n v e n t i o n .  A 
small steamer, the 
C i d e  t t a ,  fitted 
w i t  h t h e  first 
screw, left Trieste 
harbor in t h a t  
year, and proved 
m a n a g e a  b l e in 
ev�ry respect for 
the first five min
utes, when, unfor
tunately, one of 
t he pipes burst. 
This was enough 
for. the Tri�Bte a.u-

of work, and an ingenious bar stitch or pillar oar 
machine for finishing the edges of ladies' vests and 
children's underwear. A delicate silk ribbon is fed 
to and automatically inserted into the bar stitch finish 
made on the machine and attached to the garment. 
This machine is used for attaching any variety or form 
of lace or edging, and inserting a ribbon at the same 
time. A chain machine makes eleven strands or ' 
chains for use on this bar stitch machine, the chain 
being crocheted or looped by an ingenious mechan. 
ism from yarn or thread. There is also a machine 
styled the looper, for closing the toes of stockings pre
viously knitted on another machine. The exhibit re
ceives the marked attention of practical men in thb 
business, and is acknowledged to be one of the most 
complete and meritorious of the displays illustrative 
of the textile manufacture. 

• I e  • •  

The Age of Matnrlty. 

Statistics are said to show that. young men do not, 
on the average, attain full physical maturity until they 
arrive at the age of twenty-eight years. Professor 
Scheiller, of Harvard, asserts, as the result of his ob
servations, that young men do not attain the full 
measure of their mental faculties before twenty-five 
years of age. A shrewd observer has said that " most 
men are boys until th<!y are thirty, and little boys 
until they are twenty-five, " and this accords with the 
standard of manhood which was fixed at thirty among 
the ancient Hebrews and other races. 

. .. .  , . 

THE costliest mile of railroad is a mile measured on 
the steel portion . of the Forth bridge. The length of 
this portion is a mile and twenty yards, and the cost of 
it was considerably over $10, 000, 000. The most expen
sive railway system in the world is the " l�ner Circle " 
line of London, which cost, including the purchase of 
land, from $8,000,000 to $5,000,000 per mile. The last 
constructed mile, between the Mansion House and 
Aldgate, cost altogether, ineluding " compensations,"  
nearly $10,000,000. 
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Tests o f  Holtzer Shot. 

The initial test of Holtzer armor-piercing shot manu
factured in the United States was made September 5 
at Sandy Hook proving grounds. Two of thd projec
tiles were fired at 9 inch armor plates. The Holtzer 
shot is the invention of M. Edouard O. Brustlin and 
the name Holtzer is derived from the name of the 
makers. The Midvale Steel Company, of Philadelphia, 
have obtained the exclusive right to mapufacture the 
new projectile in the two Americas. The projectiles 
tested were 8 inches in diameter, 28·2 inches long, and 
weighed 300 pounds. The shot was fired from an 8 inch 
sea coast defense rifie, the armor plate being a nickel, 
oil tempered, and annealed steel plate, 8 feet 4 inches 
long and 6 feet wide. The plate was made by the 
Bethlehem Company. The approved charge was 100 
pounds of brown prismatic powder, as this was found 
to produce the required velocity of 1,625 feet a 
second. 

The first shot fired passed through the 9 inches of 
steel, 36 inches of oaken backing, and buried itself in 
the sand. The perforation in the plate somewhat re
sembled that made by an auger. O wing to the strain, 
some of the edges curled upward and outward and 
showed a blue tinge, which denoted that the force of 
impact had heated the plate to 600° F. There were 
no cracks radiating from the perforation, and the plate 
was regarded by the officers in charge as highly suc
cessful. The second shot developed the same chamber 
pressure as the first, 23,460 pounds to the inch, and the 
penetration was equally good. The workman found 
the second shot, and when measured it only showed a 
difference of five-thousandths of an inch in diameter 
and two-thousandths of an inch shorter. The sharp 
point was not blunted, and the shot could almost have 
been fired again if the rifiing band of copper had not 
been injured. The test was considered highly success
ful, and a third shot was not fired. A series of lots of 
8 and 10 inch shot will be submitted later on. 

THE "VIGILANt TO CONTEST THE. INTERNATIONAL 
YACHT RACE. 

The yacht selected to defend the America's cup 
against Lord Dunraven's Valkyrie is shown in the 
illustration as she appeared when crossing the line at 
the close of the last of the trial races, September 11. 
The Vigilant is of the deep centerboard type, and was 
built at Bristol, R. I., by the Herreshoffs. Her length 
over all is 124 feet, water line 86 ·12 feet, beam 26 feet, 
and draught 14 feet. Her displacement is about 140 
tons. While her framework is of steel, the plating on 
her from the sheer strake down is 'of Tobin bronze: 
The rivets are also of bronze. Her bottom is, there
fore, very smooth. The surface is kept free from 
barnacles and weeds, and is capable of acquiring a 
very high polish. The Vigilant is widest at the deck. 
On the ways she appears to be a boat with a great 
depth of keel, an easy bilge, a shoal body and a small 
displacement considering her dimensions She has an 
immense spread of canvas. According to the official 
measurement, her boom was 100 feet long ; gaff, 54·76 
feet ; mast to j ib stay, 74'85 feet ; mast to jib topsail 
stay, 75 '90 feet ; length of spinnaker boom, 74·62 feet ; 
perpendicular hoist for determining 
sail area, 122 ·28 feet ; length of top
mast, 56 '88 feet. 

The British yacht V a l k y r i e, 
which is to sail against the Vigi
lant, arrived at New York Septem
ber 22, after the rather long voyage 
of thirty days from Southampton, 
England. The Valkyrie was de 
signed by Mr. G. L. Watson. 

A TOY CANNON. 

Let us take a glass tube three millimeters in diameter 
and about ten centimeters in length, and let us close 
one of its extremities with a little sealing wax. This 
will constitute our cannon. 

On another hand, let us cut out from a sheet of cork 
a piece two centimeters square in which we shall form 
an aperture through which will pass our glass tube, 
the open extremity in front. Let us fasten this piece 
by means of pins to the extremity of t wo strips of co-rk 
cut into the shape of stocks, cheeks, and trail. Finally, 
by means of pins let us fix to the sides of the front 
square piece of cork two disks cut out of cardboard or 

TOY CANNON. 

sheet cork. Here we have our gun mounted upon its 
carriage. It now remains for us to procure the priming, 
load, wadding, and projectile. This will not take long, 
for we shall find the whole united in an object easily 
obtained, viz. , a simple wax match. It is necessary to 
select wax matches with a blue extremity, which snap 
through friction, on account of the presence of a sm all 
quantity of chlorate of potash in the ' ,phosphorus 
paste. 

' .. 

Pinch the match between the thumb and forefinger 
of each hand, very near the end opposite the head, 
and break it in all directions, so as to cause the stearine 
to fall from the part between the fingers and expose 
the wick. Then bend tow8,rd each other the small 
and large ends that remain rigid, and expand the un
covered portion of the match and form a sort of tampion 
of it, as shown in the upper portion of the figure. The 
match being thus prepared, introduce it head first into 
the glass tube, and drive it in until the expanded por
tion of the wick forming a tampion closes the mouth 
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be received upon a piece of paper as a precaution against 
spots. 

Care should be taken to fix the wheels upon a visit
ing card by means of pins in order to prevent a recoil, 
which, moreover, will be manifested by a backward 
sliding of the glass tube in the piece of cork that serves 
it as a support. 

Despite its frail appearance, this little gun is capable 
of firing a hundred shots without being put out of ser
vice. In case' the chamber becomes foul, it may, when 
cool, be cleaned out with the little device used by 
smokers for their pipes.-La Nature. 

• • • • • 
Welding Hall Joints by .Electrlcity. 

In the course of a paper read before the American 
Street Railway Association, Mr. A. J. Moxham gave 
the results of experiments made at Johnstown, Pa.,  in 
the electric welding of very long rails. These experi
ments were carried out with rails jointed solidly and 
held by heavy fishplates, and they demonstrated that 
for street rails buried in the ground expansion could 
be neglected. Subsequently 3,000 ft. of line was welded 
solid, and although the track has been subject to a range 
of temperature of 30 deg. , no linear or lateral motion 
has been observed. This line was laid in May, and the 
welds were made with a specially designed Thomson 
welder. Now, as mentioned in a previous issue, 16 
miles of track at Cambridge are being welded. The 
track has been in constant use for two years, and the 
welding is being done without disturbing the track 
or paving, except to remove a few paving blocks at the 
rail joint. The rail is a heavy girder rail about 8 in. 
deep. The old fish plates are first removed, anq. the 
ends of the rails freed from rust and scale by a hand 
emery wheel on a fiexible shaft and operated by an 
electric motor. A thin piece of steel of the same shape 
as the rail section is driven tightly between the rail 
ends to insure contact. Then the joint is ready for 
welding. The current necessary to the operation of 
the car and plant is taken from the trolley wire over 
the track. This current is employed directly to propel 
the car, to operate the derrick by which the welding 
machine is moved, to run the emery wheels before 
mentioned, and to actuate a large dynamotor inside 
the car. This machine takes the 500 volt direct current 
of the trolley wire and converts it into an alternating 
current of 300 volts potential. This alternating current 
is in turn conducted into a transformer, which recon
verts it into a current estimated at four volts and 40,-
000 amperes. This current is then conducted from 
the transformer though 1,000 strips of copper to the 
secondary poles. and through , the fish plates /lnd the 
web of the rail. The forcing of this great cun-ent 
through the plates and rail causes heating sufficient to 
produce a white welding heat in two or three minutes. 
The poles in contact with the white-hot fishplates 
are kept cool by a jacketing of water circulated through 
pipes. When a welding heat is obtained the pressure 
is applied by a few revolutions of a hand wheel, and 
the flshplates are forced against and cemented to the 
web , of the rail. This pressure is accomplished by a 
system of levers. The poles of the transformer, the tie 
plate, and the web of the rail are between the lever 
jaws. By such an arrangement of levers and screWI! 

a small force applied to the hand 
wheel exerts a pressure of 400,000 
lb. at the weld. Under this pres
sure a union of the pieces is ob
tained and the welding completed. 
The current is then cut out, the 
machine is lifted by the electric 
derrick, and the operation is re
peated at another joint. 

• • • •• 
Photography Adoat. 

Photographers who practice their 
art afloat during the yachting sea
son may be glad to know that nega
tives can be safely and effectually 
freed from hypo by soaking in sea 
water. I have treated many plates 
in this manner during the summer 
with perfect success. I rinse off 
the negative on removing it from 
the fixing bath, and then leave it 
for some hours or all night in a 
washing box attached by a line to 
my yacht as she lies at anchor. 

She has a long, well shaped body, 
and looks to be a thorough racer. 
Her construction shows a radical 
departure from all English prece
dents. Her spar and sail plan are 
unlike anything before attempted 
by English designers. H e r  esti
mated dimensions are: Length over 
all, 126 feet ; water line length, 85 
feet ; beam, 22 feet 6 i n c  h e s ; 
draught, 15 feet 6 inches ; boom, 90 
feet. Her bowsprit is only 16 feet 
long. Her mast is stepped well 
forward. In her races on the other 
side the Valkyrie has shown up 
better in light airs. She is strong 
to windward and fast on a reach. 

THE YACHT VIGILANT " CROSSING THE LINE," WINNER OF THE TRIAL RACES. 
The box is a simple affair, loaded 

with lead on the bottom, outside, 
so that its top is level with the 

water. Half inch holes are bored through the sides, 
with wire netting nailed over them to keep out eel 
grass and other floating matter which might damage 
the film. The plate lies on the bottom of the box, 
secured in place by buttons that come about an 
eighth of an inch over the edge. After this sea batn 
I rinse out the salt with three changes of water in a 
t�ay. 

The harder it blows, the better she seems to like it. 
It is expected that the race will come off October 5, 
the course being at the entrance to New York Harbor. 
The contention is for the famous prize cup won by 
the yacht America, in a contest with a fleet of British 
yachts, off Cowes, England, in 1851, and which has 
since remained as a standing challenge for British 
yachtsmen, the latter having never yet been able to 
win it back, although they have earnestly striven to 
do so in many spirited races, which have been 
fully illustrated and described in the SCIENTIFIC 
AMERICAN. 

of the tube. The closing should not be absolutely 
hermeticaL 

The gun is now loaded and ready to be fired. In 
order to effect the firing, place the flame of another 
match under the glass tube, heating more especially 
the portion in which the head of the match is located 
in the gun. Quite a strong detonation will at once be 
heard and the projectile will be seen flying in the midst 
of a light cloud of blue smoke. This projectile is repre
sented by the wick of the match, which, after describ
ing its trajectory, falls, at a distance of from five to six 
meters from the eannon, upon the floor, where it should 

I do not advise an experiment with which I began"':"", 

towing the box while under way ; as the film was 
found at the rear end of the box in a state of pulp. 

Boston, Sept. 11, 1893. A. D. 
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THE H. W. JOHNS IIANUFACTURING COMPANY'S tical uses of all the above articles are shown in the treat-

1
discharging :fine streams of water. A small tube at- . 

EXHIBITS AT THE !'AiR. . ment of the structnre, the interior of which is ingeni- tached to a cistern of water projects out into the air for 
Among the most interesting features of the World's ously wrought in panels, columns, friezes, etc. , decor- some six or eight feet. The tube and cistern are very 

Columbian Exposition are the various exhibits of the ated with colors, stains and varnishes. H. W. Johns carefully insulated, and a wire is led down to It knob 
H. W. Johns Manufacturing Co. , represented in our liquid paints have a world-wide reputation and com- within reaching distance, also highly insulated. On 
first page illustration. The name of this company is mand a higher price than any other. turning on the water j et a :fine stream of water :fioats 
inseparably associated with asbestos, its numerous In addition to the well-known :fire and acid resisting away on the air. In a minute or two the whole appa· 
applications having been made possible by their in- qualities of abestos, the :fiber in its pure state is recog- ratub, which has some consid erable capacity, is charged 
ventions and constantly increasing improvements in nized as one of the best electrical insulators lmown, and sparks can be obtained. In registering, a wi re is 
mannfacturing processes during the past 25 or 30 years. and the company's sixth exhibit, illustrated in the ac- carefully taken through into the dark room and reg'
The materials produced by this company are neces- companying sketch, shows a great number of forms of isters automatically in the way mentioned. M. Chau
sary in nearly all branches of mechanical industry, insulation. It is situated in the west gallery near the veau devotes a good deal of time and attention to this 
and are of such great variety that to intelligibly center of the Electricity building. One of the most interesting experiment, mounting the Eiffel tower, 
illustrate their various forms and applications, it was important products of asbestos is vulcabeston, which every day, rain or shine, and on some days in winter, 
found necessary to display them in six separate de- is a strong, tough, :fibrous material composed of asbes- when the wind blows a perfect gale, this is by no means 
partments, distributed in four of the main buildings tos and India rubber vulcanized. Vulcabeston is the a pleasant or even a safe task. In winter, of course, 
of the Exposition. A visit to these various exhibits standard insulating material for magnet spools, bush- the reading is very difficult, for the water freezes, and 
will convey an idea of the important position which ings, washers, armature rings and other parts of elec- the other way to obtain the potential, by means of a 
asbestos has taken among the industries of the world . trical apparatus, especially where suhjected to me- gas :fiame, is not less troublesome. Sufficient curves 

The company's general exhibit is situated in the chanical injury, and is used in dynamos, motors. arc have been taken, however, to lead to interesting re
northeast corner gallery of the Manufactures build- lamps, switches. street car controllers, rheostats, etc. sults. The potential ri1'es and falls in well defined 
ing, and consists of a comprehensive collection of the Mica, like asbestos, is also an excellent insulator for curves, and very nearly a year's records have been ob
numerous specialties made by the company. This certain electrical purposes. From this is manufac- tained. The potential varies very much-from 3,000 to 
space is partially surrounded by a white colonnade, tured the so-called moulded mica, which is composed 7,000 volts is common-and on a brilliant, clear day, at 
adjoining which is a conspicuous tower composed of of :fiakes of mica and adhesive insulating substances this time of the year, 10,000 volts, we were told, was 
various kinds of asbestos sectional coverings. These moulded under pressure. Moulded mica is used in in- not uncommon. 
coverings are designed for use on steam pipes, etc., as sulating the well known trolley line materials. It fur
non·conductors, being one of the many forms in which nishes the insulation for waterproof incandescent lamp 
asbestos is supplied for this purpose. Other types of sockets and rosettes and is made in a variety of forms 
covering are shown in the form of a plastic material for special purposes. To meet the requirements due to 
combining the properties of a felt and cement, for use recent improvements in trolley line construction, the 
on boilers, domes, large steam and other pipes, etc. ; insulating material must be of the best, and all parts 
also in rolls or sheets similar in textme to hair felt, but must be amply strong to endure the strains of over
composed partially or entirely of asbestos, and abso- head suspension. This company's insulators are de
lutely fireproof. Each different style is adapted to signed for such conditions, being exceptionally sub
meet special requirements of heat insulation, d ura- stantial and durable. Tbey insulate the greater part 
bility, strength and lightness, from low pressure steam of the trolley lines in the United States. Samples of 
heating pipes to superheated surfaces in power plants. insulating pieces and electrical apparatus are shown. 

4 f e , "  
The Schneider SYliteDl. of CreDl.atiOD. 

The system of cremation used in the new cremation 
urn at C ypress Lawn Cemetery, San Francisco, is that 
invented by Richard Schneider, an engineer who 
lives in Dresden, Saxony, bays the San Francisco 
Examiner. It is the same introduced within the Ill.'St 
year at Hamburg, and is probably the best process yet 
kno wn. Under the Schneider system fuel is put into 
a gas regenerator and lighted, and when the gas is 
formed it is mixed with air. During the process of 
combustion the :fiame heats the fire-bricks which wall 

on locomotive and marine engines, etc. Th6 
practical application of some of the asbestos 
heat-saving coverings is shown in upper left 
hand corner of illustration, as employed in the 
power plant of the Exposition, which will be 
mentioned hereafter. The high non-conduct
ing and fireproof qualities of the mineral are 
so universally recognized that there are now no 
approved forms of heat-insulating covering 
which do not consist wholly or in part of asbes
tos. In this exhibit are shown many forms of 
gaskets, or packings, for forming steam-tight 
joints, made from pure asbestos sheets and 
cloth ; also a variety of wound cloth, twisted 
aid braided asbestos piston rod packings, fire
proof asbestos roo:fing materials, etc. ; but an 
object of special interest is the handsomely 
decorated asbestos curtain, so hung as to form 
a pleasing background to this exhibit. Al
though made wholly of stone, this curtain is as 
flexible as any other woven fabric, and is un
affected by fire. Asbestos curtains are now in 
general use throughout the United. States, all 
prominent theaters being equipped with them. 

THE WORLD'S COLUMBIAN EXPOSITION-ELECTRICAL GOODS 

EXHIBIT OF THE H. W. JOHNS MFG. CO. 

the incineration chamber, and the products of 
combustion, after passing through the chamber 
and a fire-clay grating, are carried off through 
a :fiue. After the fire has been burning for 
some hours the regenerator becomes bright red 
and the incineration chamber shows a white 
heat. Then the operation of reducing the 
human body to ashes may be commenced. 
The body is placed in a marble sarcophagus, 
which stands in a niche at the right of the 
main auditorium of the crematory. A button 
being pressed, the body is lowered by machin
ery into the preparation room, where it is 
stripped and wrapped in a sheet soaked in 
alum water. It is placed in an iron receptacle 
whose bottom is covered with a solution of 
alum and water. T he door of the incineration 
chamber is then swung open and the body is 
given to the consuming heat. Through an 
opeuing in a door of the chamber the official 
in charge of the operation closely observes the 
progress of the incineration, and when it is 
concluded he reverses the gas and air valves 

They are generally used as drop curtain!'! ; scenery, 
:fiies, etc. , are also made from the cloth. Other objects 
of interest are masks, fire shields, gloves, etc., for use 
in smelting works, iron and steel furnaces, etc. , as 
protections against fire, heat, and red hot metals. A 
:fire escape ladder made from the pure fiber hangs from 
one end of the structure. The large number of articles 
in this exhibit form an interesting collection, suggest
ing future possibilities of use for this mineral, which, 
but a few years ago almost unknown, is to-day to be 
found in some form in every factory, public building, 
or structure of any kind. 

There are two exhibits of the H. W. Johns Manu
facturing Co. in the Mines and Mining building. The 
principal one is on the main floor near the center, and 
is depicted in the center of our frontispiece. This 
shows machinery in motion, illustrating one of the 
processes of manufacturing asbestos. Here may be 
seen the separation of the :fibers from the rock, the 
spinning of yarns, and the weaving of cloths. Various 
:finished products from the mineral are shown, includ
ing a handsome curtain, similar to the one described 
above. The other, known as the technical exhibit, is 
in the gallery on the weLltern side of the building, in a 
large case, and consists of specimens of asbestos ores 
from all parts of the globe-a rare collection, and one 
of great interest to the mineralogist. 

In Machinery Hall may be seen the great pipes of 
the Exposition's power plant. These steam pipes, 
leading to more than :fifty engines, the connecting 
pipes to the long battery of boilers, the main steam 
pipe and branches and many minor connections 
throughout the buildings are covered with H. W. 
Johns abestos coverings. 

. In the handsome pavilion shown at the top of the 
page is an elaborate exhibit of the paints, etc .• manu
factured by the company. The materials here exhibit
ed comprise all paints, varnishes, stains, etc. , used for ex
terior and interior decoration, including shingle shins, 
wood stains, :fine colors in oil. varnishes. wood fillers, 
floor paints, roof paints, fireproof paints, etc. The prac-

, .... 

fully illustrating the applications which have been 
made and comprising the most extensive and complete 
collection of electrical insulators ever exhibited. The 
large generators of the Westinghouse Electric and Man· 
ufacturing Company, furnishing current for the thous
ands of lamps which illuminate the grounds and build
ings of the Exposition, are insulated with vulcabeston, 
showing another interesting illustration of the practi
cal application of the goods exhibited by the H. W. 
Johns Manufacturing Company. 

It is worthy of remark that the H. W. Johns Manu
facturing Company occupy a unique position in the 
Exposition, having the largest number of exhibits of 
any manufacturer. 

. , . . .. 
Potential 01 the AtDl.ospherc. 

What is the difference of potential between the air 
at the top of the Eiffel tower and of the ground at the 
foot ? This is the question, interesting alike to elec
tricians and to meteorologists, which has been put to 
and the answer sought by M. Chauveau, of the Me
teorological Department at Paris. The result is rather 
astonishing. One would expect a few volts difference 
of potential-even a few hundred volts. But the 
answer is 10,000 volts I This certainly seems extraordi
nary at the height of 1,000 feet only, yet on a recent 
visit to the Eiffel tower one of our representatives, says 
the London Electrical Engineer, saw the attendant at 
his tests, and the amount was then over 7,000 volts. A 
noticeable spark, clearly seen and heard in broad day
light, of some millimeters length, was taken from the 
outside knob . . . This apparatus is of the simplest, but 
accurate means of measurement are installed. A Thom
son battery of several hundred volts as standard, a re
:fiecting potentiometer, and a photographic register of 
the light spot are the means used for obtaining the 
curves of rise and fall of potential. Plotted against 
curves of thermometer, barometer, and hygrometer, 
this will probably tell an interesting tale. 

The means of obtaining the potent.ial of the surround
ing air adopted it! that suggested by Lord· Kelvin, of 

and the ashes fall into the ash pit of the crema
torium. No fire is visible. A rosy light, the product 
of more than 2,000 degrees of heat, plays around tlle 
shrouded form. No sight could be more impressiv(', 
few more beautiful. 

. A Royal Houselaold. 

Whitaker's Almanac for 1893 contains a vast amount 
of useful information. Some of the details relating to 
the Queen's householrl are very curious. The Lord 
Steward receives £2,000 a year for his services, as does 
also th e Lord Chamberlain. The Examiner of Plays 
draws £320 per annum; the Bargemaster receives £60; 
the Keeper of the Swans gets £30; the Pages of the 
Back Stairs, £250; the Pages of the Presence, £200; 
Pages Men, £100; Royal Housekeepers, £120; Master of 
the Queen's Band, £300; Physicians in Ordinary, £200; 
Dentist to the. Household, £70 ; Poet Laureate, £72 ; 
Clerk of the Closet, Chapel Royal (Bishop of Roches
ter), £7. The Master of the Horse is a very important 
personage indeed, receiving £2, 500. The Equerries in 
Ordinary draw £500 to £600. The Bedchamber Women 
get £300. Some of the titles sound strange to American 
ears, as : Gentleman Usher of Black Rod, Painter in 
Ordinary, Surveyor of Pictures, Master of the Music, 
Her Majesty's Body-Guard of Yeomen of the Guard, 
Serjeant Trumpeter, Hereditary Grand Almoner, Lady 
Rider, Master of the Buckhounds, Whippers-in, Acting 
Mistresses of the Robes, Groom of the Robes, Lord 
Warden of th e Stanneries, and Groom of the Stole 
(household of H. R. H. the Prince of Wales). These 
positions, in many cases, are :filled by titled noblemen 
and ladies of high degree. 

.. . . . • 
A Cap Cor tlae Obelisk. 

Cleopatra's Needle, 01' the Central Park obelisk, is 
to have a gilded cap. It has been found that obeliSks 
were originally provided with a top covering. The park 
commissioners have em powered the purchase of an 
aluminum cap, which will be gilded. The obelisk is 
now being treated again, so that it will stand the rigor 
of our climate. 

, 
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THE OLSEN TESTING MACHINES. 

The exhibit of Tinius O1sen & Co. at the World's 
Fair, in Machinery Hall, includes a new autographic 
and automatic testing machine which registers up to 
100; 000 pounds ; a new torsional testing machine which 
will test bars up to two inches in diameter and sixteen 
feet long ; a cross section testing machine for cast iron ; 
a wire and band iron testing ma-
chine, which was largely used in 

J titutilit jtutritaa. 
capable of planing a block 30 feet long, 12 feet wide, 
and 10 feet high _over five out of its six sides at one set
ting. It would plane the top and sides of the block 
simultaneously with four cutting tools, two being 
carried by tool boxes on the cross slide and the other 
two being carried by tool boxes on each upright. 
These three sides would, therefore, be planed by the 

. .. ; . . . ; :  � . . 

flanges of engine crank shaft bearings, or any other 
surfaces lying in vertical planes at right angles to 
each other, or in horizontal planes between snugs at 
right angles to each other, can be planed at _ one set
ting. To express the capacity of the machine, in other 
words, while still referring it to the five sides of a cube, 
it may be said that the machine will plane a total sur-

.- ,- - " 

face at one setting of 1,200 square 
feet. Of course, in ordinary work 
the capacity of the machiue is use
ful, not for actually planing the 
whole of these five surfaces, but for 
covering the whole of their length 
and breadth, so as to be able to 
plane a surface here and a surface 
there on the sides, ends, or top of a 
large casting at one setting, thus 
insuring the true parallelism or 
squareness of all the tooled parts. 

testing wire for the electrical de
partment ; a cement-testing ma
chine, etc. Mr. Olsen has invented 
and patented a great number of 
improvements in testing machines 
and instruments, and in 1890 the 
Olsen testing machine received the 
Elliott Cresson medal and was the 
subject of a highly commendatory 
report of the Committee on Science 
and the Arts of the Franklin Insti
tute. In this report was noted the 
great ingenuity of the inventor, es
pecially in providing " the me
chanism which produces a graphic 
record of the test, similar to th(O' in
dicator of a steam engine, and thus 
brings to perception at a single 
glance the variation in the strain of 
a num bel' of specimens as well as 
the work required to break them." 
The Olsen Little Giant testing ma
chine, in which tensile, crushing 
and transverse tests are made with 
great facility, has long been a great 
favorite. The firm also make in
struments for indicating the point 
of elastic limit, a duplex microme
ter measuring instrument, spring 
testing machines, cloth, paper and 
lubricant testers, etc. Their ma
chines are used by some of the 

THE W ORLD'S COLUMBIAN EXPOSITION-TESTING MACHINES SROWN BY 

Messrs. Buckton's own experience 
has proved to them the great ad
vantage of having a planing ma� 
chine of sufficient width bet ween 
the uprights and sufficient height 
under the cross slide to take in as 
large a piece of work as ca n be car
ried by the railway companies. 
The largest cross section that will 
travel on the principal English rail
ways may not exceed 12 feet by 
9 feet, so that this seems to give a 
certain degree of finality to the 
maximum useful dimensions ·, of ll{ 
planing machine. For many en� 
gineering purposes also large sur
faces require to be truly planed all 
over, and by ordinary methods one 
of the difficulties in doing this satis
factorily arises from the inevitable 
wear of the tool steel itself between 

TINIUS OLSEN & CO. 

largest industrial establishments of 
the country, as the Baldwin Locomotive Works, the I ordinary longitudinal motion of the table and the or
Homestead Steel Works, the Cramp Shipbuilding dinary self-acting traverses of the tool boxe8. For 
Company, the Pennsylvania Rail road, etc. The office planing the ends of the block the ordinary arrange
and works of the company are at No. 500 North Twelfth mentl:! would not apply, but on this machine there is 
Stre.et, Philadelphia, Pa. in addition a cross planing motion to one of the tool 

• I • , • box(O's on the cross slide. When this is in action it gives 
A MONSTER PLANING MACHINE. a transverse cut up to 12 feet long across the table of 

- The machine which we illustrate in perspective the machine, and the tool box will feed vertically 
(O'levation herewith is believed by the makers, says down the work, or the table of the machine may be 

�:��f1�i;;"-�1�:i!�e �:�h�:n� m�:�tr:a:re�e�� I ;�:a::: s��tr f�;l!ha:�:�h!����u:�a:a�:s �;i�:; 

the first cut and the last over a large 
surface. In the machine under 

notice this difficulty is met by the application of the 
patent double·cutting tool holder . which has been suc
cp.ssfully introduced by Messrs. Buck ton. One of these 
tool holders if;! shown in th(O' perspective view, in posi
tion for transverse cutting. When this tool box is in 
use there is no time lost in an idle return stroke, 
the planing gQes on equ�lly on both strokes of 
the machine, and the self-acting feed is made to ad
vance the tool boxes fot: , It fresh cut at each end 
of the �tr()k.!il ; S() ,t;pat, siiPJ-lP§�f1g. the feed 41. be a.t 
the rate- of twelve cuts to the inch, the tool box woukl 

fLANING MACHINE FOR THE HASLAM FOUNDRY CO., DERBY. 
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have taken two such feeds for each double stroke of 
the machine, and at the return of the table to its first 
starting position i inch wide would be planed. By this 
double rate of progress divided between t wo cutting 
edges i� results that there is theoretically only half the 
wear, but practically much less than half the wear, on 
�he cutting edges between the first cut and the last 
over a large surface. 

The advantages of the double cutting prin<liple be
<lome more and more important, as the size of the 
surfaces and the weight ()f the articles become greater. 
The two-fold feed motion is effected by means of 
double ratchet wheels, which gives the power of feed
ing any of the boxes in any direction, as from left to 
right, or from right .to left, or up or down, and to take 
tha� feed at each or either end of the stroke; so that 
the double feed .arrangement gives advantages even 
upon work to which the double-cutting tool boxes may 
not be applied. The feed motions take place in ad-

erecting work upon. The transverse cnt on the cross 
slide is driven by cross and open belts. with belt-throw
ing and feed motion similar in principle to those of the 
table. 

The countershaft for driving this motion is attached 
to the cross slide by radius bars, so that the belts are 
of uniform length and tightness whatever be the po
sition of the cross slide. The cross slide can be raised 

2 17 
merits being that not only does one obtain the richest 
cream, but it will keep for two or three days without 
becoming sour. Why this English dainty is not used 
in this country to the same extent as in England is to 
be wondered at, but our dairy folk seem to know 
nothing about it. 

. I .  I .  

and lowered on the uprights by belt power and l'e- THE WORLD'S COLUMBIAN EXPOSITION- THE 

versing gear. Machines of equal width to this, and in ITALIAN EX.HIBIT. 

most respects similar, have been made by Messrs. The kingdom of Italy has made a very creditable 
Brwkton for Messrs. John Brown & Co. , of Sheffield, exhibit in the Palace of Manufactures and Liberal 
for planing armor plates, but the traveling table of Arts. The exhibit is not large, but the wares placed 
those machines was 20 feet long, and this is the first on view show conclusively that the people of modern 
machine on record that the makers know of having a Italy have inherited a share, at least, of artistic ability 
30 foot long table which will also admit of 12 feet be- from the glorious old masters. In fine mosaic, glass 
tween the uprights and 10 feet under the cross slide. and lace work Italy excels, and her marbles, which are 
Its capacity to use eight cutting tools, i. e. ,  four in many cases made by· unknown artists, might well 
on each stroke, and to cut transversely in both grace the home of the millionaire. Bronzes, tapestries 

THE WORLD'S COLUMBIAN EXPOSIT lON-ITALIAN EXHIBITS-PALAOE OF MANUFACTURES AND LIBERAL ARTS. 

vance of the belt-throwing motion, and the feed vertical and horizontal planes, makes it still more I and silken fabrics are largely made in Italy. Our view 
knocker fork is independent of the belt knocker fork ; unique. represents the entrance to the main exhibit of Italy 
it follows that the machine may be stopped and .. I • I • from Columbia Avenue, as the central aisle of the 
started at any moment without disturbing the feed De"ODsblre Cream . Manufactures building is termed. Italy has also an 
pawls and without marking the work. There is a belt- Persons on their return from their travels abroad annex at quite a distance from the main exhibit. The 
throwing handle at each side of the machine, and there express surprise that they can never get at home such large picture at the left is really made of painted tiles 
are two bars on the American plan to throw a cross delicious cream as they have in Englanrl and Scotland. of the usual size, the colors being fired in. The exhibit 
and open belt, one at a time, and to throw each one the It is known as Devonshire cream, and not many people, of lace made by a Venetian house is very fine and 
complete width of the pulley face, neither more nor in this country especially,  know what it is, but sup · was much admired by the Duke of Veragua. There 
less, with a positive and invariable action. The bed pose it to be the. particularly rich cream of the coun- are several exhibitors of the curious ragged terra cotta 
of the machine is 45 feet long. The uprights and gear- ty in question, whereas every American housekeeper figures called lazzaroni. The Italians excel in wood 

, 
ing plates are bolted to it, so that the machine is en- I may have Devonshire cream on her own table if she carving and fine cabinet making. Some of the exam-

: tirely self-contained. The bed has three parallel V I will take the. trouble t� prepare it. Rich new milk is pIes exhibited are superb. It is really surprising to , guides f

.

or the table to slide in, and the V's have

. 

oil I put in a very shallow vessel with an ex

. 

tended surface, see how moderate some of the pieces of statuary are in' , pockets at 5 feet pitch apart, fitted with miter disks and is then set on the range, where the milk will be price. Skilled labor can certainly be obtained at low 
: supported on springs which roll the oil on to the V's warmed, but on no account must it boil or even scald. rates in Italy. 
of the table as ft passes over them. The table is The heat will cause all the cream to rise to the surface The names of the exhibitors show their nationality, 

. driven by two parallel steel racks with straight teeth, in a very short time, and the pan is then taken off as Roccheggiani, Pasqualetti and Trilli. The exhibit 
through double purchase steel gearing. and placed in the ice box or in a cool place. Wilen of jewelry and small objets ,part is very fine and .' may 

The table is made in two pieces with a '  single trans" thoroughly chilled the cream may be taken off and be favorably compared with the larger exhibit in tha' 
verse joint, so that when a continuance of work is in will be nearly of the consistency of newly made butter. same line made by France. The position of the Italian 
hand, not requiring more than a 15 foot stroke, one This is put in jars, and at breakfast is helped with a I exhibit, being at the extreme south end, is rttther un
half of the table may remain stationary at one end of spoon and is delicious with oatmeal, jams, berries- favorable, as a portion of the exhibit is under the gal
the bed, and may be used as a setting-out plate or for everything ' in fact that ordinary ,cream is qsed for. itl! ! lery Rn.d is, therefore, badly lighted. 

---� -----
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The Preservation or Paintings and Draw-Ings. 

In the report of the commission on the action of 
light on water colors, it is pointed out that every pig
ment may be said to be permanent when exposed to 
light in vacuo, and the commissioners observe that 
" this indicates the direction in which experiments 
should be made for the preservation of water color 
drawings. " Numerous experiments and practical 
trials have been made with a view of preserving works 
of art of this class from atmospheric deterioration by 
the exclusion of the atmosphere from their surfaces. 
The difficulty, however, appears to have been that 
hitherto no means were employed for detecting a leak
age of air into the vacuum chamber, so that an unsus
pected pinhole or the slightest i�filtration of air through 
any undetected cause would destroy the vacuum and 
entirely mar the result. It was to remedy this defect, 
says the Times, that Mr. W. S. Simpson, C. E. , set 
himself t.o work, and he has devised a very simple and 
effective means of overcoming the difficulty. He 
incloses the picture to be preserved in an air-tight 
casing, the front of which is glazed. there being a 
space between the face of the picture and the glass 
and another space at the back of the picture. The air 
is extracted from this casing, the extraction being 
effected by a Sprengel pump, and the small tube 
through which the air is extracted is hermetically 
closed directly the desired vacuum has been formed. 
The most important part of the invention, however, 
and that by which Mr. Simpson has rendered the 
vacuum system of preservation practicable. is a small 
indicator, on the principle of the aneroid, placed inside 
the casing, but out of sight. This indicator has a 
small arm which is visible before the cham her is 
exhausted, but which disappears out of sight and is 
hidden by the frame of the picture when the vacuum 
has been formed. Upon any leakage of air into the 
chamber occurring, the little tell-tale immediately 
comes in sight, thus again revealing the fact that the 
vacuum has become impaired, and enabling steps to be 
taken for remedying the defect without prejudicial 
delay. The whole arrangement is very simple, and 
the process of preservation practically consists in re
moving the painting from its original frame, placing it 
in an air-tight chamber, creating a vacuum, and re
placing the whole in the original frame. 

The ADlerlean Standard or LIving. 

The fact is not only demonstrable, but stands proved 
and unquestioned, that the average standard of living 
is higher in the United States than in any other 
country in the world. The industrial masses, who em
body the vital forces of the nation and represent its 
life and character, eat more and better food than the 
toilers of other lands, wear ampler clothing of superior 
quality, occupy larger and better furnished apart
ments, enjoy higher opportunities for culture, and find 
open avenues to advancement on industrial, social and 
intellectual lines. Every statistical investigation of the 
comparative condition of the world's workers brings 
into prominence the physical status of our own peo
ple. It is shown that the meat consumption here is 
more than thrice that of Europe for each individual, 
and fifty per cent more than that of Great Britain, the 
nation which takes most of the surplus mea.t of this 
country. More than seventeen pounds of cotton per 
head, and eight of wool, besides a liberal quantity of 
silk and linen, are required for each individual-two 
or three times as much as the average in Europe. A 
country containing less than one-twentieth of the 
world's inhabitants uses one-fifth of the wool in the 
world, and nearly as large a proportion of the cotton. 
In other words, the clothing required by an average 
Yankee would clothe an average family of the other in
habitants or.the globe. This is not a guess, but a demon
stration, as the world's supply of clothing material is 
approximately known. House room and furniture 
share in similar liberality of supply, and are supple
mented by ingenious appliances for comfort and con
venience in housekeeping. 

Educational facilities, public and private, are extraor
dinary in extent and variety, including all that is com
prehended between manual training exercises and post
graduate university courses, available alike to the 
child of fortune and the son or daughtereof the indus
trious laborer. It is possible for the child of a com
mon laborer to attain the highest honors of the uni
versity, as is constantly demonstrated in conferring the 
highest scholastic degrees. It is demonstrated that 
few of the more advanced nations in industrial skill 
and civilization pay wage rates two-thirds as high as 
ours, and many European states pay scarcely more 
than half as much. While a large part of this gen
erous difference goes toward better living and higher 
intellectual development, much remains to the pe
cuniary credit of the individual, in home ownership or 
savings banks deposits or other property . . A surpris
ing illustration is furnished by the industrious and 
thrifty people of New Hampshire, whose deposits in 
savings banks alone average about one thousand 
doI1ars for each family, with nearly twice as many de
positors as there are families. 

Thiil republican independence of spirit, this training 
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of heads and hands, with generous living and thrifty I hundred of the workmen employed in the construction 
surplus saving, inspires ambition for continued ad- of the works were entertained by the company at a 
vancement, and insures the breaking of all barriers of supper served in the same place. 
class, which in foreign lands are chains of steel that • ' . , • 
bind to ancestral occupations and hold fast the birth- Lo west Cost or Mining and Milling. right of caste. We have here a field of action which In' reply to a correspondent who asked how cheaply is at once an opportunity and an inspiration. This con- ore can be extracted and milled under the most favortinent is a new world, furnishing at the same time a able conditions, citing instances, the editor of the Minwide theater of action and a worthy inducement to ef- ing and Scientific Press says : . fort. With every variety of climate, the result of altitude The Tread well mine in Alaska probably secures betand situation, of configuration of surface and the course tel' results from low-grade ore than any other large of adjacent ocean currents, all products of temperate mine in the world. The Treadwell is practically an and subtropical zones are certain rewards of labor. open quarry. The report of the Alaska-Treadwell The vines of France, the olives of Italy, the fruits of Company for the year ending May 1, 1893, shows that Spain and the Mediterranean isles, are all grown on the quantity of ore crushed was 237, 235 tons, yielding our southern and western coasts, while the cereals, an average of $2. 13 in free gold. There were 4,276 tons fruits and vegetables of the temperate zone are pro- of sulphurets saved by concentration and 4,584 tons duced in profusion elsewhere. Soils are equally various, treated, giving an average of $41. 28 per to!). The in richness and in mechanical and hygrometric con- average for all the ore treated, including yield from dition, available for the growth of almost everything sulphurets, was $2.94 per ton. require� for use of man or beast.-Dr. James Richard The cost of work last year is given very fully in the 
Dodge, W the Chautauquan. . report. Mining (237,235 tons) cost for labor 39 ·60 cents; • · • · " 

I supplies, 20 '74 cents; total, 60 '34 cents per ton. Milling The New- Mode or Constructing Fou udatlons. (237 235 t ) t f I b 18 '37 ts· I ' 25 '60 T . . , ons cos or a or, cen , supp Ies, he. method of convertm� a bed �f sand mto �rm cents; total, 43'97 cents per ton. Chlorinating concenmate�lals adapted for foun�atIOns, whICh Mr. Nel;rkirch trates (4, 584 tons) cost for labor, $5.3432; supplies, 
?e�cnbe� befor� the AmerIC�n .Congress of Eng�neel's, $3. 649; total, $8. 9922 per ton. Averaging all costs on IS �ngemous ; but whether It IS gene�ally app�ca?le, the ore mined, the result was : Mining, $0. 60; milling whIC� the Re�l Estate Record and (}u'tde, of thIS �Ity, and concentrating, $0. 44; chlorination, $0. 17; general quenes, remams to be seen. He converts the sand mto expenses at mine $0 07' San Francisco office $0 02. a sort of co�crete by forcing �nto it cement in �owder bullion charges (f�ight, ' insurance, etc.), $0.05; tota� through a pIpe, by means of all' pressure.+ The pIpe has $1 35 t an inte�nal diameter of abo�t 1� �nches, and is drawn Pro�:�l;n

the cheapest milling of ore ever accomto a pomt at the lower end,. m WhI.ch the
.
re are three or plished in the world was by the use of a roller mill at more holes,. of about three-eIghths mch dIameter. �he the Spanish mine, Washington Township, Nevada u�per end"u: connected by a be�d �nd rubber tubmg County, Cal.,  four or five years ago. WIth the aIr pressure supply pIpe III such a manner At this mine the vein averages 90 feet The han . 'n that �he pipe ca? be �aised, lowe�ed, and m�ved while wall is a slate, soft, shaly, and not well' defined. 7;h: the au p�essure IS. �ctm� through It. In the aIr pr�ssure true vein is on the footwall and consists of solid quartz, supply pIpe prOVIsIOn 1& made, by I?eans of SUItable 4 feet thick. It does not pay for working. The pay is branches and stopcocks, for connectmg an apparatus found on the hanging wall side which contains 

�hich, by �eans of an injector device, ena�les any d�- veinlets and streaks of Ierru�inous quartz car�y�:� SIred quantIty of cement powder to be fed mto the au gold Where no quartz is to be found there is n current. The air pressure, together with the p.ement The 'slate on this the west side is talcose 
0 pay. 

powder, issues through the small openings at the lower The main tunn'el was in 1 200 feet Th; vertical disend of the lance pipe, and is driven with considerable tance f om the surface to the end �f the main t n I pressu�e �nto t?e sand foundation. This is very mobile was 35; feet. One of the methods of extractin� �:e wher� It I� entuely under water, and conseq�ent�y the here was as follows : There was an excavation from the blowmg III of the cement produces a motIOn m the I tunnel to the surface which acquired the form of foundation pit similar . to that in a: vessel of boiI�g open cut with sloping sides, too steep for a man �: water, steam bubbles mstead of au bubbles bemg stand on. A Chinaman, armed with a churn drill, was formed. . . . . . .  lowered by a rope., He dnlleda hole which, .whim deep The cement carried by the rur IS retalllEl'a by the wet eno h was char ed with about five pounds of po d san? a:nd form� sand concrete. By the �oiling motion and u:r�d, CauSing
g

a large quantity of the soft sla;e :� 
�n mtImate mIXture of . t�e �et sand.wIth the cement slide to the bottom, whence it was taken out through IS e�ected. Afte� the I�J?ctlOn of au has ceased, the the tunnel. The mine employed a foreman, two white grams of sand, m subsldmg, adhere very firmly to- men and eight Chinamen who extracted about 4, 000 gether, and experime�ts have show� that a natural tons' of ore a month-enon'gh to keep the mill at work. bed of sand, after haVIng one-fifth of ItS volume of ce- The wages paid were ' White men $3 per day' foreman ment injected into it, will, after �he operation, occupy $3. 50; and Chinamen: $1. 50 per d�y. 

' , 
a smaller space than before. ThIS was shown by the Tha ore obtained came out of the tunnel by gravity, fact that the surface of the sand concrete lay deeper the empty cars being hauled back by mules. The ore was 
�han that. of the surrounding ?atural sand bed . . The passed through a Blake rock breaker and then ground mtroductlOn of the �ance.tube mto th.e sand bed IS ('o�- in a Huntington roller mill, of which there were three fected by first blowmg aIr through It, so that the aIr of 5 fe t diameter and one of 4 feet The mills which issuing from the lower end forces back the sand and in made �ft -eight revolutions per �nute wer� fed by setti�g it in motion renders the sinking of the �ube to Hendy a�omatic ore feeders. 

' 
c�nsI�erable depth.s, such as 16 to 19 fee.t, readI�y pos- The following record of one month's run of the mine sIb�e m .a comparatIvely s�ort space of tIme; thI� ope- may be taken to indicate the low cost of werking the ratIOn IS rather more. dIfficult when the bed IS not ore, and to show also how very low grade an ore may purely sand, but contams large stones, wood, etc. In be profitably treated when the conditions are all favorthis case it may be necessary to raise the tube again bl ' and to insert it at a different place, so as to avoid the a e .  
obstructions. In order to insure a uniform mixture, 
the foundation pit is divided into small fields of from 8 
to 12 inches square, lI,ud into each of these the required 
quantity of cement, which is ascertained by dividing 
the cubic contents of the field by the required propor
tion of the admixture, is blown. The lance tube is 
first sunk in each field down to the solid substratum 
by means of air pressure alone. When it has attained 
this depth, cement is supplied to the air current, and 
during the continued introduction of the cement pow-
der the tube is slowly drawn upward until the required 
quantity of cement has been introduced. 

• • • • •  
A. Dinner Under a Gasholder. 

On the occasion of the opening of the new Strandvei 
works of the Danish GaR Company, situated near 
Copenhagen, and built to supply the migratory popu-

MINE-COST OF PRODUCTION. 

[Run : 28 days' work pMduced 3,443 tons of ore.] 

Extracting ore . . . . . . . . . . . . . . . .  . 
Delivering ore to mill . . . . . . .. . .  
Dead work . . . . . . . . . . . . . . . . .  . . 
General expense . . . . . . . . . . .  . .  

Cost per ton . . . . . . . . . . . . . . . .  . 

Labor. Supplies. 
$703_50 $113.41 

160.20 17.95 
105.20 10.93 
78.35 1.95 

$144.24 

0'042 

MILL-COST OF REDUCTION. 

[Run : 24).2 days reduced 3,443 tons of ore.] 

Mill expenses. . . .  . .  . . .  . .  • . . . .  . . .  $227.32 $194.33 
Water for power. . . . . .  . . . . . . . . . .  161.70 
Handling ore . . . . . . . . . . . . . . _ .  . . .. 154.50 5.35 
General expense. . . . . . . . . .  . . . . . 78.40 1.95 

Total . ... . . . . . . . . . . . . . . . . . . . .  $460.22 $363.33 

Cost per ton. . . . . . . . . . . .  . . . . . . . . 0'133 0'106 

Total. 
$816.91 

171.15 
116.13 

80.30 

$1,191.49 

$421.65 
161.70 
159.85 

80.35 

$823.55 
0-239 

lation of the city with cooking gas, a dinner to 120 
Bulliou prodnced . . . . . . . . . . . . . . . --- $3,138:55 guests, representing the local authorities, press, etc. , Total expense. .  . . . . . . . . . . . . . . .  2.015 04 

was given by the company's engineer (Mr. F. D. Mar-
shall) and his colleague (ML Cridland) on behalf of the Profit . • • • • • • • • • • • • • • • • • • • • • • • . . • . • • • • • • • • • . . • • • • • • • • . $1,123.51 

directors. The banquet hall used for the occasion was It will be seen from this that the ore only yielded a 
the huge dome under the Intze gasholder erected at trifle over 91 cents per ton, yet a profit of 32'6 cents per 
these works, which was lighted by a series of Siemens . ton resulted. The percentage of profit was 35 '8 of the 
lawps ; and the effect was most startling. Several of total. In the previous month, 2,796 tons of ore were 
the guests, however, when they came to realize the worked. which yielded $1. 16 per ton. The profit was 
situation, and were intormed as to the quantity and 56 cents per ton, or about 48 per cent of th� total. The 
weight of the volume of water above them, became profit that month on a yield of $3,268.49 was $1, 572.91. 
rather alarmed, and were much relieved when the pro- The cost of mining was 37� cents and of milling 23 
ceedings terminated. In the evening, upward of a cents per ton. 
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Water Tanks. 

In a paper recently read before the Engineers' So
ciety of Western Pennsylvania, on " Iron and Steel 
Water Tanks," Mr. W. C. Coffin ·stated that the most 
economical proportions for such were obtained when 
the height was equal to from two-thirds to the whole 
diameter. The height of settling tanks should be 
about a quarter the diameter. Stand pipes should 
have a diameter not less than one-tenth their height. 
The thinnest plates used in constructing such tanks or 
stand pipes should not be less than three-sixteenths 
inch thick, and the bottom plates should not be less 
than one-fourth inch to five-sixteenths inch thick. 
Dipping the plates in a hot bat.h of asphaltum before 
shipping protects the material better than any other 
method of painting. In painting the tanks care should 
be taken to see that the paint is of such a consistency 
that it will not scale off. This can be ascertained by 
dipping a piece of painted iron in cold and in hot 
water, and also testing it by a hammer. 

. �  . . . 
NOVEL SCENE IN IN.LlIA. 

The illustration represents a scene which, it may 
well be believed, is not a very common one, even in 
India, where the greater portion of the population 
have had sufficient proofs of the danger to life from 

ti�ers to give them a wholesome dread of that ani
mal. Our sketch, which is from the London Graphic, 
was made by a party traveling with the troops near 
Bombay. The captive tiger was in charge of a native, 
who was going around the country exhibiting him 
for such small sums as spectators might contribute. 

. I .  � . ( The Ptlrlods of Incubation and Dnratlon of' 
Infectiousness of ZYJDotie Diseases. 

. 
A very valuable contribution to medical knowledge 

. bas been made by the report of a committee appointed 
by the Clinical Society of London, to investigate the 
periods of incubation and contagiousness of certain dis
eases. This inquiry, as the Pacific Record states, par
takes somewhat of the nature of a collective investiga
tion, and the quality of the committee was such as to 
warrant perfect reliance upon the accuracy of the work 
done. The report gives a complete list of all the cases 
in abstract form ; but it is the general conclusions that 
will be of most interest to the medical profession at 
large. 

The iQvestigation of diphtheria showed that the 
usual incubation period does not exceed four days, and 

. that it is oftener two days tban any otber period, while 
seven days may be set as the outside limit. The dis
ease is undoubtedly communicable during its whole 
course and the duration of the infection period is very 
variable, althougb, as a rule, some unhealthy condition 
of the throat will be found to account tor late casea of 
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infection. While the disease is usually communicated I delayed as long · as eight days. Infection begins with 
by personal contact, there were found plenty of in- the earliest symptoms and is very active in the later 
stances of infection through articles of clothing, furni- stages of the disease during desquamation. Quaran
ture, or carpets, sometimes years after the original tine should be at least eight weeks, and in all cases as 
cases. Quarantine should certainly be continued for long as any desquamatiou continues. This is the dis
two weeks after apparently complete recovery. ease which is of all most readily communicated by a 

Information regarding typ'boid fever is somewhat I third person, probably through the medium of the 
unsatisfactory. Its usual incubation period is twelve clothing. The mild cases, without eruption and but 
to fourteen days, and the limits may be placed at nine slight sore throat, are common distributors of the dis
and twenty-three days. It is infectious throughout its ease. 
whole course and for at least a fortnight after con- The labors of the committee served to confirm the 
valescence. This last statement of the committee ! old rule that twelve days il' the usual incubation period 
should not be taken for more than it is worth, for there I of smallpox, although this time is sometimes reduced 
is good evidence that the stools of convalescents from to ten or increased to fifteen days. Th e disease is 
typhoid may contain the infectious principle much communicable from the start until the last scab has 
later than two weeks after convalescence has been es- disappeared ; but the danger of infection is not great 
tablished. until the disease has become well developed. 

Although epidemic influenza is included in the re- Chicken-pox resembles smallpox closely in tbe fea
port, it is much less interesting than the other diseases tures of tbe periods of incubation and infectiousness, 
mentioned, because its infectiousness is not universally except that fourteen days is the usual time of incuba
admitted and information regarding it is scanty. Its tion rather than twelve. The danger of communicat
incubation period appe�s to vary from one day to five, ing this disease lasts until all scabs have come away. 
and usually to be two or three days. The text-books give so much latitude to the incuba-

In fixing the incubation period of measles, the ap- tion periods of contagious diseases, particularly the ex
pearance of the rash was taken as a starting point, be- I anthemata, that the information obtained from them 
cause of the difficulty of determining .. the time of be- is of but little use, and it is an excellent thing to have 

A CAPTIVE TIGER IN INDIA. 

ginning of the period of invasion. This would probably 
lengthen tbe actual time of incubation by about four 
days, but as given it is found to be fourteen days very 
exactly, more than three-quarters of tbe cases reported 
following · exposure in thirteen, fourteen, or fifteen 
days. Exceptionally tbe interval may be as short as 
seven or ail long as eighteen days. Measles is com
municable tbroughout its course, and, as is well known, 
the contagion is active when tbe catarrhal symptoms 
first appear. Quarantine witb disinfection may safely 
terminate three weeks after the appearance of the rash. 

Mumps has a very long incubation period, and the 
majority of observations makes it very exactly three 
weeks, WIth a limit of fourteen days on one side and 
twenty-five days on the other. It is most infectious at 
the start, beginning four days before the parotiditis 
appears, and the danger of communicating tbe disease 
becomes gradnally less for two weeks, when it may be 
considered to be over. 

German measles or rotheln appears in from two to 
three weeks after exposure, its incubation period being 
very irregular. It is infectious two or three days be
fore the rash appears, and in most cases quarantine 
need not be continued more than two weeks . 

Scarlet fever has an incubation period that is meas
ured qy hours ratber tban by days. A large majority 
of the Cases appear in from twenty-four to seventy-t wo 
hours after exposure ; but a respectable number de
velop during the first twenty-four hours, and somQ are 

some reliable and accurate rules for guidance in tbe 
important matter of qnarantining not only those who 
actually suffer from contagioufJ disease, but also those 
who bave been exposed to it. . ' . , . 

TreatJDent f'or Children. 

In a recent number of tbe Medical Record, Dr. J . 
W. Huddleston, of this city, describes a very success
ful method of treating young children for diarrhea, 
without diet or medicine, namely, by means of in
jections of water. He simply washes out the little 
one in a very thorough manner. The infant, bared 
of shoes, stockings and diaper, is placed across tbe 
mother's lap face down, with the legs hanging by her 
side. Beneath tbe child's abdomen is a sheet of rub
ber cloth which is held snugly around its waist by 
the mother ; the lower end of tbe cloth rests in a 
small tub placed besidE' the mother's chair. A two 
quart fountain syringe filled with a salt solution of 
nearly normal strength (six per cent) is hung about 
four feet above the baby. The water is at the tempera
ture it flows from the fancet-i. e.,  from 68° F. to 75· 
F. In the middle of the tnbe leading from tbe bag is 
a glass pipe which serves to show when the current 
is flowing freely. To tbe nozzle is attached a large 
soft rubber catheter (size No. 12). This is anointed 
with vaseline, passed up the baby's rectum and colon 
as far as it will go, and the entire contents of the bag 
allowed to flow throu"h it. 
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TLY PATENTED INVENTIONS. 

Engineering. 

FIRE GRATE.-Abraham Stroh, Free
land, Pa. This is a grate adapted for u8e with boilers 
and stoves of every style, its construction being such 

C. that the grate openings can be set or varied to have any 
C1arl<e, New York City. By this improvement it is de- desired air space opening, providing for the burning of signed to facilitate the construction of bridges of longer the smallest or largest size coal or other fuel. It has 
span than has heretofore been attempted, and with this stationary skid bars with lateral members and rider 
view suspender girders are nsed, the members of which bars with lateral members held between the skid 
take up the compre88ion wbich comes from the ties sup- bars, the riders having longitudinal movement be
ported by the towers. The stays are also arranged upon tween the skid bars. Every piece of the grate is free 
converging lines to enable them to resist wind pressure, to move loosely, so ' that there will be no crowding or 
and an expansion joint is provided by which the bridge straining, and the several parts can be easily 'assembled, 
members are allowed to expand or contract withont in- and any portion readily renewed, if it should wear ont or 
terfering with their proper action. The bodily move- be broken. 

CANTILEVER BRIDGE. - Thomas 

ment of the girders from unbalanced loads is resisted by 
a peculiar arrangement of the stays. 

DAMPER REGULATOR.-J ohn H. Blake, 
New York City. A regulator to be connected witb the 
boiler, and so affected by the boiler pressure as to auto
matically regnlate the furnace dampers so as to keep 
an even pressnre npon the boiler, has been designed by 
the inventor. The improvement may also be nsed for 
other purposes, snch as operating pumps, mechanical 
stokers, etc. Weights are so arranged that when the 
pressure in the steam chest becomes too Iow an indicat
ing piston will be moved to open a port and operate the 
damper, an excessive pressure opening 1I!l0the>: port 
whereby the damper is moved in the opposite direction. 
A novel mechanism is employed to effect a differential 
movement so as to move the damper ouly the required 
distance to maintain the proper boiler pressnre. 

Railway Appliances. 

NUT LOCK FOR RAILs.-Henry Cohen 
and John W. Tharp, Memphis, Tenn. The screw bolt 
uniting two fish plates has a locking plate on its projected 
end, a radially grooved nut beating on similar grooves in 
the plate. In the opposite face of the locking plate is a 
channel adapted to receive a locking pin, connected 
with which is a wing plate, the pin being inserted iu a 
hole produced by the junction of the groove in the lock
iug plate and a radial groove in the face of the nut, If 
the winged pins are made of rigid metai, the nuts may 
not be moved nntil the pins are taken ont, bnt the pins 
are preferably of lead or other soft metal, when a lever 
wrench will split them and allow the nuts to be nn
screwed. 

CABLE RAILWAy PULLEY. -Carles A. 
Johnson, New York City. A main rim of  the pulley, 
having flanges and elongated slots, holds within its 
flanges an auxiliary grooved rim made in readily re
mova b.e sections. The pulley is especially designed to 
carry the traveling cable, and is arranged,to prevent the 
rapid wear of the rim, while a worn-out rim may also 
be conveuiently removed, a new one substitnted without 
discarding the remainder of the pulley or disturbing its 
position in the journals. The removable sections of the 
auxiliary grooved rim are made of a hard metai, to pre
vent rapld wear. 

FUSE LIGHTER. -William C. Matthews, 
Denver, Col. This device consists of a metailic tack, 
dipped In a mixture of gunpowder, glue, and, water, 
which, when dried, forms on the tack a combustible 
body, or the mixfure may be moulded around the tack, 
the whole being then covered with paraffine as a pro
tection from moisture. The point of the tack is left 
exposed, and this point is thrust into the end of a fuse to 
be lighted, the match being applied to the head coated 
with a qnick combustible. 

GRAPPLE.--John C. Manning and Al
bert c. Wilson, Marshfield, Oregon. This invention con
sists of a pair of tongs with upwardly and outwardiy 
curved handles connected by links, the middle link being 
attached to the hoisting rope. The device is ' of simple 
and durable construction and adapted to firmly grapple 
and hold an article while lifting or moving it from 
place to place. 

FENCE PosT. -William M. Black, Ur
bana, Ohio. This post is ordinarily all of metai, al
though portions may be made of wood, the body being 
U-shaped in Cross section, with the lower end bolted to 
anchor tie plates. It is especially designed for nse as a 
comer post Or gate post, and may be adjueted in the 
direction of any side, and when used in a wire fence 
may be braced against any tension, the adjusting 
mechanism also facilitating the brluging of slack
ened wires of the fence under proper tension. 

INTERIOR HOUSE FINISHING.-George 
Knower, Cbelsea, Wis. This invention provides bat
tens of peculiar construction, for use iu connection 
with a padding of paper material, in making arched 
wooden ceilings, etc., so that on the shrinking of the 
lumber the padding and battens keep the joints closed 
and water and air tight. The improved ceiling is read
ily put np, is not eXPensive, and may be made highly 
ornamentai. 

WAGON BRAKE. -James Vanderveer, 
' Middle Village, N. Y. This is a strong, simple and in
expensive device, readily applicable to any form of 
vehicle, bnt especially suited for farm and other wagons 
which carry heavy loads. Combined with the brake 
lever are toggle levers, one of which is pivotally con
nected with'the brake lever, while a link pivoted to the 
toggle levers at their junctions is pivotally connected 

!tIechanlcal. with a hand or foot lever. ,A shifting lever secured to 
. 

BENCH VISE.-Thomas B. Jackson, Sa- the axle of tile vehicle prevents any strain on the body 
, of the wagon ot the springs when the brake is ap. lem, OreJon. On the under side of the work bench is " plied. guide strip along which moves a sliding shoe connected 

by a iliaIwnal brace with the lower end of the movable QUIL'rER FOR SEWING MACHINES.
jaw, in which is swiveled !he horizontal s?rew stem' l William H. �hapman, Br�ord, A�k. An �ttachment 
The middle portion of thJ8 , stem works m a screw- readily applicable to an ordinary sewmg ' machine is sup
t)lreaded plate in a front standard of the bench, and its plied by this inventor, being a simple and inexpensive 
hiner end swivels in the brace near the sliding shoe. By quilting frame, enabling the quilt to be conveuiently 
this construction yokes or slides passing around guides handled and turned in any direction, so that seams may 
are dispeused with, the shoe moving freely along the be run straight or in snch curves as desired. It com
guide strip in such manner as to never get cramped or prises a track, carriage and quilting frame, with horlzon
stUck and all the parts being readily accessible. taily arranged link counection between the carriage and 

T N DEVICE FOR ' LOOM SHUT- frame to support the latter and permit it to turn freely, ENSIO springs normally holding the frame in aIigument with TLEs.-Etioone Domenge, Paterson, N. J. In weaving the carriage. ' silk it is necessary to regulate the tension uf the threads 
with great nicety, which is the especial object of this 
improvement. . .. The swinging flies have the usual thread 
loops, and the springs of revoluble spring drums connect 
the drums and flies, while spring-pressed studs serve as 
supports for the druuJB. Adjacent supports for .the 
stads have sqnared holes in which enter squared heads 
on the sfuds. The device is applicable to the ordinary 
shuttles and shuttle gnards, and facilitates the qnick and 
perfect adjustment of the tension. 

HACKLING AND PREPARING FIBERS.
-loheodore B. Allen, Brooklyn, N. Y. A machine es
pecially adapted for treating sisal flber for rope making 
has been patented by the inventor. It comprises a ma
chine which finally hackies the fiber and delivers it in 
the form of a large, properly treated sliver, and an ini
tlaI hackling and combing .ma�hine lIelivering to the 
'final machine, which consists of two ordinary differen
tIalIy moving hackling chains or belts having the usual 
drawing and feed rolls. A table is arranged as an in
clined trough in connection with the final hackling 
IMcmne, between it and the combing cylinder, to sup
port the flber which passes continuously from the cylin
der to the feed rolls of the hackling machine. 

WIRE SPLICER.-John D. Thomas, 
Rcranton, Pa. A device to facilitate the quick and ef
fective splicing of broken trolley wires without solder is 
here provided, thereby saving time and preventing de
lay" on the road. It consisb! of a spindle-shaped fube 
in the sides of which are apertures where are fitted ser
rated wedges or dogs, adapted to force the wire with 
great pre88ure against the inner surface of the opposite 
side of the fube. 

Miscellaneous. 

SAFETY DEVICE ' FOR ELEVATORS.
Ffank H. Shurtz and Henry G. Swan, San Francisco, 
Cat. The elevator cage has lugs traveling in a vertical griide at each side of the shaft, pivoted angnlar blocks 
being, located one above another ror the entire height 
of each guide. The blocks are eugaged by a chain sup 
ported by a sprlng-pre88ed bolt, and means are provided 
for automatically releasing the bolt from the chain in 
CII8C ,of accident to allow the blocks to drop into the path 0600 lugs of the cage, whereby the cage will be Instantly 
looked in place. The blocks may be readily reset and 
the attachment readjnsted without the help of skilled 
labor. 

lrEYHOLE GUARD. - George Hisgen, 
Fort Plain, N. Y. This is a strong and simple lock at
tachment to lock the key or bolt in place, and at the 
same time form a gnard for the keyhole to prevent 
opening the door by Unauthorized persons. It has a 
slide with V -shaped offset, an arm engaging either the 
bolt and passing over the keyhole or engaging the key, 
there being a guideway for the slide, and a knob to 
move it with its 'offset and arm into or out of the door 
lock casing, 

ICE CREAM FREEZER. - Jam es K. 
Patterson, Crete, Neb. The cream cylinder of this device 
has at one side a pivoted scraper, and below is a pivoted 
cream pan projecting beyond, a hopper delivering to the 
projected end. With a refrlgeratiug componnd in the 
cylinder and cream in the hopper, the cream is depos
ited upon the cylinder as the latter i& revolved, where it 
is immediately crystallized and removed by the scraper. 

HAMMOCK SUPPORT.-Nelson G. Rey
nolds, Bangor, Mich. 'rhis support has oppositely ar
ranged dJverging legs and braces when in position for 
use, the legs having at their npper euds hooks from 
which the hammock is suspended. The device may be 
folded into very small compass when not in use, and is 
very strong, light and easily operated. 

BRACE FOR USE IN EXCAVATIONS.-
George S, Miller, Council Bluffs, Iowa. This device 
comprises two bars, one having a head and the other a 
series of apertures, a yoke being pivoted on the head, 
and a stop pill passing through one of the apertures, a 
link locking the two bars together. The improvement 
is designed to afford a simple and sure meilDs of sup
porting planks in excavations, such as ditches, canals, 
etc., the brace being readily extensible for varying 
widtlJB. 

SUSPENDER END. - William Bloom
berg, New York City. This is an improvement in straps 
adapted to be secured to tl1e buckles to carry but
ton pieces to connect with the drawers, the suspender 
end strap being made with an integral tongue to�fasten 
the device to support the 'drawers, the strap and ton�e 
being readily applied to the suspenders, and being very 
cheap and durable. 

DISHCLOTH HOLDEJt. - Clara Abell, 
Baldwinsville, N. Y. This is an elongated wire frame, 
with tin backing, .there bein& a SPrina coU or double 

loop at one end of the frame and hooks at Its opposite 
end, thus forming a light and convenient ,deyice for 
holding the cloth when used in washing arti�les" withont 
danger of scalding the hand by the hot water. , , " 

DOLL. - Frederick B. Schultz, ' New 
York City. This is a simply and strongly made jointed 
doll, in which springs are arranged in the body and con
nected by swivels with chains for holding the parts to
gether, whereby the several parts may be turned without 
danger of disconnecting or breaking the jointing de
vices. 

FINGER OR TOE NAIL CUTTER.-Ed
mund T. Mason, New York City. This is a manicure 
device which may be readily manipulated by one hand 
to cut and shape the nails. It may be conveniently car
ried in the pocket or suspended from a watch chalu. 

SPITTOON CARRIER. -Gerard B. Nagle, 
Revelstoke, Canada. A pair of tongs is pivoted on the 
end of a handle of suitable length, �m which also is ar
ranged an opening and closing device connected with 
the tongs, that the latter may be conveniently used to 
clasp the spittoon, when it may be readily lifted and car
ried away for emptying or cleaning. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

PHARMACEUTICAL PREPARATIONS, WITH 
THERAPEUTIC NOTES, FORMULlE, 
DOSES, , ETC. Philadelphia : John 
Wyeth & Brother. 1893. 8vo. Pp. 
224. 

This little book, though published in the interests of ' 

the trade, contains a'vast amount of information which 
cannot but be of value to all physicians, pharmacists and 
chemists. The reading pages are written by practical 
chemists and the subject is frequently illustrated by 
graphic symbols, formuliJB, etc. Some of the new re
medies are described by well-known physicians. Messrs. 
Wyeth are to be congratulated on the production of 
such ' a creditable work. 

The Royal Edition of the Architect, 
Builder and Decorator for August contains several 
superb photographs of pleasing residences. The desig
nation of .. royal " is merited. In excellence of contents 
and beauty of typography the A,·chUeet, Builder and 
Decorator has no rival. 
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Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 

minute. All sizes in stock. Irvin Van Wle, Syracuse, N.Y. 
Wanted-A party to pay cost of foreign patents on 

new hydraulic air compressor for an interest in the 
patents. Address A, S., Box 773, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
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Inquiries not answered ill reasonable time should 
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some answers reqUite not a little research, and, 

, though we endeavor to reply to all either by letter 
or in this department, eaeli must take his tarn. 

Special "' rUten InCorlDatlon on matters of 
personal rather than general interest cannot be 
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(5377) E. F. P. writes : 1. I read that 
1 ,800 volts were used in the execution of a New York 
murderer. Accordmg to that, it would be fatai to graIlP 
the terminals of a battery of 1,800 Daniell cells joined 
in series. Would it t Again, as the voltage of a cell is 
independent of the size of the plates, if each of the 
above mentioned cells was no larger than a lady's thim
ble, the series should be equally fatai. Would It be ?  If 
not, why not ? A. A constant voltage has very little effect 
on the human system. Sudden changes in potential 
in dynamo circuits, perhaps partly in themselves and 
partly by the production of induced currents, are the 
fatai elements. The batteries described wonld have very 
little effect, md would be perfectly safe. 2. I have a six
cell plunge battery that must have a voltage of nearly 12. 
Why do I experience no sensation whatever when I grasp 
its terminals ? A. See answer 1. 8. Can a good 
D'Arsonal galvanometer be made to show the indnction 
currents generated by moving a coil 'of �opper wire, 
through the field of a permanent magnet ? If so, how' 
,should things be arranged so as to show the effect to an 
audience ? A. Use very fine wire, so as to get as many 
turns as pOBBible, and connect its ends to the galvanome
ter. Sweep the coil rapidly across the fleld close to the 
magnet poles. Be careful not to shake the galvanometer. 
4. What advantage, if any, can be obtained by using a 
storage battery if (a dynamo being unobtainable) It mnst 
be charged by means of 8 primary battery ? Would it 
not be better always to use the primary battery direct ? 
A. A small primary battery CRJl charge in a given number 
of hours a storage hattery, so that a very heavy current 
can be taken therefrom for a less number of hours. It is 
virtually a concentration of many hours' action of the 
primary into a few hours' action of the secondary battery. 
5. In computing the energy of a moving cannon hall or 

Wv' 
ra'lway train I am directed to use the formula K=--

2<; 
Now, why nse 2g, since, that quantity is exclusively an 
element of the laws of falling bodies ? Isn't it possibie 
to compute the energy of the ball or train referred to by 
a process entirely independent of gravity considerations ? 
A. Energy is always referred to gravity consideratiolls, 
and is expressed in foot ponnds or other unit of vertical 
height and weight. The formula given reduces enerlP' 
of motion to energy of position; position referring to 
height or advantage of position with respect to gravity. 

(5378) E. W. L. writes : l am making a 
pocket battery, % inch in dlameter iuside and 8 inches' 
long, to hold 1 ounce of electropoion ftuid. I want to 
know which is the cheapest and best way to protect' 
the zinc so that it will last longer. I want it to heat a 
No. 40 platinum wire to incandescence, the wire'having 
a small loop, ann about J4 inch long, the length to be 
heated being � inch. It is not to be heated steadily, but 
for a few seeonds at a time, and will tl;te battery do it and 
how long ? The size of zinc and carbon Is to be � inch 
in diameter and 3� Inches long. A. AmaIgaiuate the 
zinc with mercnry. A very small quantity will snffice. 
The battery will exhaust itself when not in use. It 
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when fed. The disposal of the larger q1l&l)tity of sewage natnral to a cnrrent, where, by C!>ntact with cold air. its molstnre 
water supply system. If there · are no wells it is safe to would be condensed and fall as rain. Where the condi

says : · Will you kindly dig cesspools as deep into the water stratnm as practica- tions are favorable, as .in a nearly . .  satnrated atmosphere, 
&p{Iwer the following ?  1. Ocean steamships on their trip ble for present use. If neighbors have wells drawing the experiments seem to have been successful in pro-
edt �e better time than on the trip west. Is it due from the water · stratnm. then cesspools are more or less duclng a shower. When the atmosphere was of a low 
to.ocean curren IS, ofi'shore winds, or do they make the dangerous. If niade, they should be shallow and tight degree of humidity. failure was the result. The idea was 

and arranged for the convenience of pumping into tBnk derived from the fact that rain has followed some of the trip on the.&rC of a great eircle ? A. The ocean steamers cm-IB for removal to a safe distance. great battles of the world, or, more probably, thatsome of follow great circle sailing as nearly as possible both ways. 
It Is the prevlUence of westerly winds and the easterly (5386) 7. B. B. writes : Why in two the great battles were fought just before a storm. 
set of the Gulf Stream that counts favorably to the east- diJferent formulas for waterproofing woolens there ap- (5395) J". W. V. asks : What can I use 
ern trip, 2 •

. 

To settle a dlspnte betWeen two friends : pears to be the divergence in applicatioli I now describe. to kcep planished copper and brass bright and what will 
A elaims that Florida is larger than England, Wales. thus : 1. a soap and b alum solutions. In this case the clean them without much rnbbing ? .Also what kind of 
Scotland, and Ireland combined, B claims it Isn ·t. Please woolen is dipped first in a and afterward in b. the result a solution do the silversmiths use to clean their ware 
give rinmber of square miles of each. A. B Is correct. being an insoluble combination in the fiber of the ma- with and to keep It bright without rnbbing ? A. For 
Florida has 59,268 square miles; England, Wales, Scot- terial treated. I IlI}derstsnd the f'ationl,lle of this. 2. 1Il keeping cOpper and brass utenslls bright, there Is 
land and Ireland 120,879 square miles. acetste of lead solution. y sulphate of alumina solution. nothing better than tripoli, rottenstone, or rouge, wet 

(5880) L. I. S. says : Do you know of I WQuld have thought that in this CII8e, 88 in case 1, the with a solution of oxalic acid in water, about one ounce 

news .and more practical information than most purely 
electrical papers. 

(5402) W. M. G. writes : I am making 
a storage battery and would like to know if the plates of 
a storage battery could be niade of type metal and· iIthe 
88lIIe would in any way a1I'ect the action of the battery : 
A. You can use type metal for storage battery plates. but 
we think the alloy would be improved by the addition of 
pure lead, as type metal Is rather brittle and apt to 0& 
easily broken. An: alloy of lead imd anilmony is now in 
use for secondary battery plates. 

(5403) B. A. C. writes : I wish . to con
nect a small dynamo used to charge storage �tteries W Ii 
windmill. There Is an abundance[of power. but ·there II! 
an irregularity of speed. Now, will the dynamo cbarge 
the batteries while running nnder diJferent rateS of speed? 
A. You must arrange an . automatic cut-out to throw 0« 
the dynamo current in case· the speed is too high .or too 
low. A considerable range of irregularity is permissible. 
An automatic governor might be devised to regulate the 
charging current. 

· any method by which black sheet iron drums could be woolen would have been treated to an alternate dipping to the pint, usiog a linen rag for a rnbber. When pol
soldered with ordinary soldering copper without first re- in each solution. allowing the combination and the re- Ished, wash in hot water and wipe dry. This saves mnch 
�g to galvanizing, or any other method by which sultant insoluble ·crystals to form in the fabric; hut in rnbbing, over the polishing material alone. Silverware 
same could be made watertight ? A. By removing the this case the direction is to combine. the two liqnids; de- cannot be kept bright without rnbbing, which for plain 
scale ai the joints by acid, or scraping, the iron can be cant the supernatant acetate of alumina, leaving the in- goods needs nothing but wiping with a wash leather and 
tinned with a coppe�, sal ammoni3c being us. ed as a soluble carbonate of lead and soak the fabric in the Vienna lime or the finest chalk, such as used for cos-

acetste of aluminO, leaving It to dry out. Will you please metici!. For frosted and chased ware, a soft brush should (5357) For " fifth "  root in aboye que:ry 
· 1inx and .  tin as solder, and. when niade uP. soldered, or say how or why it is tIiat the exposure to wet does not be used charged with Vienna lime or line chalk. read " sixth " root. 

perhaps a better way for riveted -and lapped joints,· dip '!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
the drums in hot coal tar or thin asphalt vamlsh long wash out the solnble crystal, if it would not be better to (5396) E. T. M. writes : 1. Will a wind-
en6up to allow the tar or . varnish to penetrate to the dip (and partly dry) the fabric alternately in case 2 as in mill 8 feet dismeter draw water from a distance of 40 case 1, or if yon can advise that process 2 as above is seams, then drain and cool. . � re&llY good, Whether 'it woUId require oft renewing? It teet horizontal by 25 feet vertical through 1M inch pipe, 

(5381) G. F. K. asks : Having heard so is certalu!y the cleaner process of the two. if it will ouly and force same through 1 inch pipe to height of 30 feet ? 
A. The windmill will easily pump water through the much in .regard to the use of oil on water dnring alltorm stand good, as long as process.l. A. The . aticmal8 · of the pipes as ststed . . 2. Is there any kind of tnrbine or other 

· at sea, I 'would like very mnch if von could inform ):n� first process is to tlli the texture of 
. the goods with alum 

: what action the 011 has in stopping the foree''Ilf'the waves, soap, which Is insoluble in water, and hence must be pre- wheel by which I co1l.ld run a sewing machine with a fall 
or in other words, what is the natnre of oil with water? cipitated as described. The ·second process Saturates t.he of 25 feet water, something cheap and safe ? Bottom of 

· A. Oil forms a tllm over the waves, Which prevents them goods with . a combination of aluminum with a weak tank would be about 25 feet above sewing machine and 
· from breaking, redncing them to the condition of smooth acid. This Bait ilt supposed to decompose and in a cer- water not plentiful enough to waste. A. A small water 

��e:�!=tes by preventing the dangerous break- ::c:::' :eo:t::rss:!: :::!'!�.e:a::: :�::.� ;OO; .
b

;.,�e.!�:::e�t;r n!:. C,:=� 
them for prices. S. Do you know probable cost of such (5382) D. W. O. writes : In your SUP- (53s7) W; H. U. writes : 1. Iu using 'a il small tnrbine for this pnrpose, or is there any other 

TO INVENTORS. 

An experience of forty-four �ars, and the preparation 
of more tban one bundred thousand applications for Patents at home and abroad. enable u. to understandtbe 
laws and practice on both continent., and to P088es. un
equaled facilities for procuring patents everywhere. , A  
.ynop.i. of the patent law. of the United States and all foreign cOuntrie. may be bad on application. and person. contemplating t be securing of patents, either at home or 
abroad, are Invited to write to this · ofllce · for prices which are low. In aCcordance with the lllme. and our ·exten.lve facilitle. for conducting the bu.lness. Address 
MUNN & CO •• ofllcil SCIENTII/IC AMERICAN. 861 Broad� way. New York. 

' 
� of August 2&, ,ll8ItIl 14717, Is an article entltled. warm cyanide solution with a 20Id coin or an anode, I clean, safe method of running the machine whereby foot 
"The Dlstrlbntion of Refrigeration in Cities from Cen- get a slight coating on copper ' cathode followed by a de- power could be avoided, and would a small gasolineaen-

. tral Stations:" I would like to knowif it would 1!e prac- posit of brown incmststion which prevents all additional gine be cheap and safe to pump .the water distances men- INDEX OF INVENTION � 
· tical for a hotel having 40 horse power (water) always at deposit, battery 5 Crowfoot Cells. What Is the trouble ? tioned in 1 andrun the machine. not at same time, bnt 
· control to refrigerate a room for cold storage and to A. Use a pure gold anode and connect your battery in each alone? A. A gasoline engine, if placed no higher 

mannfactnre its own iee. 300 pounds daily. Also what quantity. 2. Approximately how much metal (brass or twin 25 feet above the water, will do the pnmping and 
ice plant 1If>uld best be suited for a hotel with the above CoPPer) can be depoi!itedwft!1 dy:ruu;no deeerlDed in-Sup- run the sewing machine. Address advertisers of gaso
power, saifor the mannfactnre of 500 pounds daily? A. PLEMENT, No. 79S, in a day's run • .1O hours. A: AlIo,,!, line engines in SCI1INTIlI'IC AMEruCAN. 

lI'or which LeUer. Patent or t b e  

U n ll e d  State. were Granted 

September 19. 1893. The operation of a refrigerating apparatus for the pro- one-qnarter of a grain per second. S. Is there any patent (5397) R. G. ·M. says ! I take the liberty 
:c::a�

i
: :�:r:,,�

:a��i:,m::
::;.: :r:::!'fba� =:!!.::� �

ouS
C:�:� of as� for directions for polishing hom. A. Use & N O  EA CH BEARING THAT DATB. 

ing air at the power ststion and transmitting throngh many articleS on this subject. No very prominent in- linely ground pumice stone and water, applied with ·felt 
PiPes to the cold rooms, and there . expanding into the vention has been recently illustrated. 4. When a storage polishing wheel ; finish with rottenstone applied in the [See note at end of list abou.t copies of. theBe patense;J 
rooms. or throngh coils immersed in brine for freezing in battery has been charged for some time, will it devruop same way, or having scraped the work perfectly smooth --------------------'-

pans. as used in the ammoula process for making ice. a current instantly or does "it require time to get · in full IUid level, rnb it with very fine sandpaper, repeat the Air current governor. S. P. Smith . . . . . . • • . . . . . . . . . .  606,238 
The operating of cold rooms:by!compressed air is much in action ?  A. Practically speaking, it will. rnbbing with a bit of felt dipped in finely powdered char- Ar��:.r;,�oi.dl�:I':i'�rl���� .����.� ��� ��: "'"' 24t 

. coal with water; and lastly with rottenstoJie or putty A ..... 
use in England and on �hips in the meat and fmit trade, (5388) D. B. H. asks : 1. Is the making powder and 1IniBh with a piece of Boft wash leather, A·pll:lrum• etc., extracting and reflnlng. 

• F. L. 1i05.416 also on some of the Umted States war ships. There are of electrical instruments galvanometers ete embraced damped with a little sweet oil; or stlll better, rnb It with Autograiiliic·':8ii!Bter: Ba8Seii"& Dement:::::::::: l!QII,260 
no refrlgeratine; plants as yet in use in the United States ' 

. , ., Axle, carriage, C. W. Brooks .. . . . . • ...... . . . • . ; • • . • .  � 
' to. our kno�ledge, that are operated by compressed air: - in the machinist's �e, or is it a trade � itself ? A. subultrBte of bismuth ·by the palm of the d. Axle lnbricator, J. G. Coburn ..... .. . . . . . . . • • •. . . .••. . =:m 
altholigh several projects have been named. The There are .some special tradeB in mechanIcs that deslg- (5398) W. L. F. says : 1. 1�:�.u����·c!'r.������iJi::·.:::·.:·.:·.:::·:.:·.:·.: II405 
eCouolllY � the. ammonia processes has probably stood nate certain branches to which the term " machinist " is . let me know what I can use to remove I:ll�J'

r
���. ���vI�G��i· obJecii.; . '0. ' .  A: 006;889 hi - tbe way 

. of progre88 in the air process but where not generally appli.ed. as watch and clock makers, electri- from white lilarble f A. Turpentine, 2M tablespoo Smith . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . • • • . . . • . . . . . •• • 6OIi,41' 

· ai'tipIe"ter fJl,\Wer Can be had the econo:Uy or com" cal instl-up1.ent Jl1&kers, philosophical! ()lItical, and mathe- lye, 1� gills ;  ox gall, l� ounce; pipe clay. q. s. to B:rfe��' s�';,"Wi'i;ci'rt�·p�=ii&iiei-1:· · · · · · ' · · · ·  &05;249 . .  �air cooling becomes a m� economical on�. The :niaticiU instmment niakers. The term .. mechlln!clan " a paste. Apply the paste to the stain and let it remain Bearing, O. B. Jacobs . . . . . . . . . . . . • • • . . . . • . . . . . . .  ; , . . 
trBnllmission of electric power from a distant -rer power has .been very properly applle. d to persons pnrsnmg th

. 
e f eral da Iro uld i k ts be ta!< Bea� • •  Pindle. w. fj'. Draper . . . . . . . . . . . . . • . . . . . .•• 

"'."on I. �""cab'e for ope-ting a refrlgera"ng plant liner branch.es of the mechamc arts. 2. Does It reqmre or sev ys. n mo or n spo may en '1:1 b:�ft'fat!".{'I!.': I:a�ii��·::.:·.:·.::::::::·::.::: : :  D ... .. .., ... _� '1 . � " out by dissolving in 1� pint rain ·water, 1� ounce oxalic Bed f d b M & A 
.... th air or ammonia. Address Delamater Iron Wor"'. a steam. e�e of one horse . . power to run a •• lejl or war ro e. orrl.on meso . • . . . . . . •• 
WI ..." acid, !I( ounce butter antimony, 1lour sufficient to make Beer temperlllR device G Kruse 
8l 'Sonth 5th . Avenne, . New York, as to comp-·-" .,� 746 watts to its full cap8CIty t A. Yes. . Bell, I. H. Abell . . . . . . .  .' . . . : . . . . . . .  ::.::·::.::·.::·:::.:: : 

<.",...,.. _ the mixtnre of  a ·  proper consistency. Put on with a B II d A A P plant, and Pictet Ice :Machine Co., 26 Cortlandt Street, (5389y J". R. C. says : Kindly state brush, let it remain a · few days, wash 011'. Grease spots B:lt' Cl�l.' E. s. M.':vi.:es::::::::::::::::::.;::::::' : :  
New York, as to ammonls plant. your columns at what height an observer must stand may be removed by applying common clay satnrated Ir���'t:'cha;���elW:i'i: iiart,· ji=::::::::::::::::.: 

(5383) W. M. P. asks : 1. How would see an object thirty feet high, which is sixty-one miles with benzine. 2. Also something to remove moss from B:��l: �::tl:' f.ij�t'i.<gl:,n�:·taDib·.:·.:.:::·.:::·.::.: �;..,....,., If b"""" to stop your engine when steam distant across the water. A. The depression of the broWJi st,Qne where 1lower pots have been standing t A. Bicycle sU'PPor\;. Hertel & Beck . . . . . . . . . . . • • • • . • . . . • yon ... � 0 '-- , horizon for an object 110 feet high over the sea is 7M Mildew stains on brown sandstone are very dimcult to Bit. See Bridle bit. ReamlJlg bit. 
was blowing 011' at the safety valve, and a heavy fire in . . . . 

.... _ Blade, fieTibIe. F. O. Climer . . . . . . . . . . . . • • • • • • • . • .• •• _ 

the furnace ? A 0 the tire door wide throw a cov- miles. which must be deducted from the total distance, remove eXcept by refinishing, ·but the appelUl>nce of the Boller furnace, J. K. TbompsQn ... • • • • . • • •  "' . . . ••• . . 
• pen , hich lea es 530/ miles as the total distance to which de- stone can be improved by scmbbingjthe mildewed stones · Boller furnace • •  team. J. Clej{born . . . . • • . •. . • • . . . -

erIng of coal thinly over the tire and I!1Brt the pump feed- w 
. 

:v 
. 74 . • . ' . Bottle stopper fasteners B. Gunuorson . . . . • . . . . . . . • 

tug the boiler. H the gauge pressure continnes to rise, preBSlon of the bo�on 18 .dne. whi�h amounts to approlO- with a strong solution of eaustic soda in water. Bg�I:����P��I"c;.:. �lI,.W�d�Wiii::::::� � 
DlIghtly lift the safety valve. 2. State the most economi- matel�;1,700 �ee� �clndiri� refraction. Di1I'erent harome- (5399) W. R" California, asks. bow the Box . . See Cracker box. Stufllng box. . . .  . 
� point in the)troke at which to cut 011' the steam in tric and hygrometrIc condition!' of the atmosphere make magnetic varistion of the compass needle is determined. B�:" �e�a&!:,o�"ke: · iiied' brake.:·· · · ·· · . : . . . . .. . . 1i05,253 
the cylinder, and demonstrate it by an example. A . . the totsl hei!!'ht somewhat vanable. A. If you have a theodolite, a simple observation of I�Xfe���bd��.�inft�.�:::::::: :: : : :::::::::::::;:: TJle·J!l(l8t economical point of cut-01l' in a steam engine ' · (5390rJ". J". P. asks : How much power Polaris at its upper or lower culmination will give the Broom corn cleaner. F. W. Ree.e • . . . • • • . . . . . • . • . • . .  
varies with its kind and with the initial pressure. The will be required to run a sixteen foot boat, forty inches variation on the needle circle when the zero cirele read- B��uw..o;.r':u� �:.··iiycii-008i-iioii·�;;r:· 
least _volume of steam in pounds of water evaporated in beam. seven miles an hour? What size propeller,should lug Is vert.�lly collimated with the axis of the telescope. nero Oil burner. Petroleum fluid burner. ' 
the. bQil. er per horse power per hour is assum. ed. as the · be used ? What speed could such a boat make __ 'n" a Polaris L .ow 1M degrees from the true pole and oppo- Butter. treating. J. H. Stebbins. Jr . . . . . . . . .. . .  · . . . . . •  liOO,lS'r 

. ..,;�. Calendar. perpetual. D. A. Holtzman . . . . •.• • •  :. . . . .  1iOO,313 
tnflasUre of economy. The terminal pressnre in·the cylin- current of five miles an hour ? A. Three horse pOwer. site to th _  3tar Mizar, which Is next to the last starin tbe Can. See Oil can. Tank can. . .' . '  
!fer �di.cates in a measure the point of cnt-01l' for various Engine cylinder �x3%: inch. Propeller 20 inches handie of the Dipper. When Mizar Is on the meridian Candelabrnm. C. S. Koebler . . .  . . . .  • . • . . . . . . . .  . . ... •. 31' 
'P�ures.. • � it approximates near to the atmospheric diameter, 300 revolutions per minute. The speed against either above or below Polaris, the polar axis Is in the g: ��f{:: a·l.a;'��ICii: : : : : : : : : : : : : : : : : : : : : : :: � 

.> '-'th · initlal · f l00' ds ... �.. . d be ' ·cal lin Wh ..... I. t . ht I to th t, Car coupllnE. J . J· Crowley . . . . . . . . . . . . • . • . • . . . . .. .  , . •  line w< an pressure 0 poun , one ........... cn.. or with the stream woul 2 miles or 9. miles. verti e. en >UJ,<Oar .., a rig ang es e wes Car, pilot) G. Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . •  off WoUld be the economical point, while with stearil at (5391) C T B says ' Perha s yo I Polaris is 1M degrees east of the true pole, and vice Vff'8a, Car regl.rer� streetH O. E. Michaud . • • • . • . . . • . . . . . . •• 

80 pounds one-1lfth cut-01l', 60 pounds one-fourth cut- . .  .
• • •  • p ur cor- so that a good observation may be always obtsined within g:::J:�. W. v:.YEDiO::d��: : : : : : : : : : : : : : : : : :  : : : : ; :  011'; 50 pounds tbree-tenths cut-01l', and so on. respondent T. D. D., Notes and Queries 5319, �f Sep, six holll'l' after dark, by allowing for the three di1I'erent Carrlwre. A. '!chroeder . . . . . . . • . • • . . . . . . . . . . • . • • • . . • . . 

J" B B ks 1 H I 
tember 19. 189S, would be interested in the article by positions of Polaris If a compass Is used a plumb line ���·W.sc.s:.l'�.:h��::::::::: :::::::: :::: ::: : :  (5384) • • • as : • ow are c ose George H. KnIght, in  the. Oostrwpolitan Magazine for should be hnngfro� 15 to 20 feet from the compasll, SO Cartridge. W. H. Saenger . . . . . . . . . . . . . . . . . . . . • • • • . . . .  

coiled spiral springs wound so �ey ha."e such �ng ten- September, pa� 620, relative to the p!·actlcally continuo that both comPMs sights will cut the line of sight of the Cartridge bolder, Krill( & JOl'llen.en . . . . . . . . . . . . . . .  . 

" sion ? A . . The tension of helical coiled 8pnn� � due ous rsilway rails being laid at Cambridge, Mass., for plumb lin& and the rear sight and plumb line also in line g:r,'1�sl�?!f.\,���\�;·. �·. �:. �.I��:::: : : :: : : :: : �.19i 
to the tol8lonal resistance of the steel. The twisting of an electric railway. .th P Jar. All f th ·ti f P lari if t 

ast Gash :-:nr.ster and indicator. J. H. Greenleaf . . .  ;. ; 1IIl6.101 

a 8lllali steal wire will illustrate the di1I'erence between "  . . • • • . 
Wl 0 18. ow or e p08l on o 0 s . . a e C�terpl ar trafci;r- DhNfonito· ·T . .  · ·Ii· · · ·  . .  · · · · · · Ii06·� 

th be d d to · nal reaistan 2 H 
. teal (5392) S. H. wrItes . I WISh to convey or west elongation as above stated. The plumb line can gb:� h�: fj'3. H':"\r�a#agne��!.� . . ���: . :  • . • . . • 1iOO,147 

r � � mg an
kin :1 tc �b 

• 

�
w are u:m hot mineral water from the hot springs to my house. The be illuminated at the points ·of sight hy lsnterns shaded .e vat heater. R. OlE· · · · · · · ·  . . . . . . . . . . . . . . . . . . . . lill6;4ta. 

�g the ��ed gstee\B'':d·'then tem��g �
g

�� Ste� distance Is about two miles and on�-eighth, with about 50 from the eye. Chalk the plumb line to make it �y r ����::t':,��: g�J:
o
h�';iey: : : : : : :  : : : : : : : :  : :: u· 

· stamping letters are made by punching the. central parts feet full. I wish to �ow if you know of any one who seen �Jf' . 
s�:ec��!�r�':�. 

. . 

with small punches suited to the . various forms of the makes an anger that will bore �ump 8� from 8 to 10 (5400) W. F. W. says : Will you kindly �r:ftier. See Broom com . cleaner. Dish 

letters, by engraving and by 1llinJi: the outside ' to the , f\lOt lo
:n:s:r,!:

e �e�v:- s� 2 mch bo
ni' A. inform a reader what is the fastest time made on rsil- Clock. alarm. Ma.on .& Suow . . . . . . . . . . . . . . . . • . . . . . . . •  lillum 

proper form. S. What aCids are used in etching German Ames . . . g ., c pee, ass., man . actnre roads in England and the United Ststes respectively. Also 8l::t� n.:t��t�i!,:c�,:!e. g.;y� Cl�.;gr:.;: . M.: .i>: IiOO,2M 
silver. brass, nickel, aluminum and steel ? A. Use nitric pump augers and reamers for making wooden PIpe and the fastest schedule time in each of the . two countries, Meissner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . • 

acid.diluted with water for all but alUminum, for which pumps. and what improvement in time has been made in the 8lg��:: ��1I�·3.;�1l�: : : : : : : : : : : : : : : : : : : : : : : : .: : : :  
nie &cet!c acid satnrated with common salt. 4. Where (5393) . D .  B .  K.-Your boiler for 1 2  gal- last forty years? A .  The fastest schedule time in both Cluteb, !. C. Glb.on . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . 
can the report be obtalned of the aeronautical congress Ions capacity should be niade of � inch iron. The .tIre England and the United States is about50miles per hour. 8l���.:�:�� .. :-. Cf: f: ��r:p';Oii:::::::::::::·::: 
held in Chicago, of which yon niade mention last week ? box should be ventilated by tnbes, like other vertical About 90 miles in Englsnd and 112 miles in the United �t �� �:: �gg:: I: �"?Iv::::::::::::::::::.�� A.' The report of the aeronautical congress Is not yet boilerS'. Ststes are the fastest spurts. Probably 25 per cent Is Color. upon cotton� etc.. fixlnl<. J. Bracewell. ,  . . •  

blished . Addre88 the secretary Professor A F the· schedule increase in 40 years Combination lock. . H. Daniels . . . . .  : . . . • . • . • . . •• • . pn ., . . . . '  . . .  (5394) A. V. L. , Texas, asks : What is . Combination IpCk. T. 'Y. McGratb . . • • • . • . • . • � . • • .  ; •. 

Zahm, Notre Dame Univemty, Indisna. 5. ls there . . .  (5401) G H N asks ' 1 What is the Compass • • blp . recordmg. J. Hope . . . ... . . . . . . • •. .• 

nictIcal . lin road 'tabl to tw the theory upon which the ram makers carry on their • • •  . •  Compound .pring, G. H. {Joatmon . . . . . . . . • • • . • • . . . .  a p . . gaso e wagon, s
m e carry 0 .operations ? Is there .a sound basis to the theory. or diJference in winding dynamos and motors ? A. There Con:veyer cbaln. J. Pollock . . . . . • . ... . . . • . . . .. . ... . .  

persons at 's speed of from four to twelve miles per hour rathllr, in which instsnces, if any, have they actnally Is no di1l'er6llce. 2. What Is the di1l'erence in winding g:�:�\��oii�'iKi..�x�·. �.���::: :  :: : :::: :::: ::::�  � .. :drdinliry roads, now in use ? and if so'
. 

give .J,lame succeeded in bringiug down a copious rain t The ex:peti- dynamos for hie:h or low voltage? A. The diJference in I Cor.et steeY. E. Wll.on . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 

&lid ad!hes's of the makers Also cost of machme if Cot. portable foldln". B . D. Morrell . • • . • . • . • • .. . . . . .  Ii06 
. . • . . ment was tried here lasi year. but did not succeed. and it · voltage will be made · by increasing or decreasing the Coupling. See car coupling. " . . . . . .

' 
. known. ·· A. Road wagons run by gasoline engmes are Is said that � ...... tions are now being niade for another length of wire in the colis of the armatnre. S. What Is Cover. box. J. R. Barry . . .. . . . . .  , . . . • • • •  ; • • . • , . ;  . • IiOO,213 

notyet nn sale· i'hey are as yet in the experimental p.-...... - . " " Cracker box. J. C. Lo)lghry . . . . . . . . . . . . . . . . . . . . . . .... . 005.110. · . • trial. Many people seem to regard It as a piece of fool- the diJference in winding for steady o�. alternating cur- Craue • • team. btdraullci. w. S. Hal.ey . . . .  : . . . .  , : . �. t;OO;22O' 
stage; . . ish nonsense and waste of money. A. The theory, as far rent? A. The di1I'erence between direct and alternating �:;}I��'r�e�nf'i:a:�:..:,ls���:tt'uieiii"for 606,2'l6 

: (5885) . G: �. C, writes : � a residence as �e understand it, 1B based npon.the pos�lblllty of pro- current maehines ls so great as to render it nnpossible to Cut���' te:iri':t�b��re�: · ·GiaBs iiiIie·Ciiite.r: ;'.p'; �SOII 
,0< wldch 1 am bullding I desire to put m water closet and ducmg condensation of the molstnre in the upper atJna- fully describe it in the 8pB!ltl avf!.ilable in Notes and tato cutter. " . 
' ;  �tb,l'Oorn: .Onr clty has water wor� bu� n(j sewerage, sphere into clouds, which are <;<>mposed of lIluidte vesiCles Queries • .  We refer you to. SUPPLElDINT. NOS. :as and 

I 
�::ar.nUg�e�.d::I�n���.�·.·:.·::: ;:::·.::; HO:"!' cp.ii l arrauge a cesspool so that It will be perfectly of water; or, if clouds are in. 81ght, to develOp a,n enllirge- 446. 4. What electrical magazine can I subscribe f�l DIsb cleaner M. D . Colbath . . . . . . . . . . . . . . . . . . . . • . . . •• 

Sat .. Y ' Our soil below the surface Is hard elay with no ment of the water vesicles into raindrops "" the intense that Is not printed for the advertisements it can get and Door check. k'. Reichert . . . .  : . . . . . . . . . . . . . . .  : . . . . .  ; .•• . Y. . .  " . .  . Ul . . . • . Door opening or olo.lng devlee, J. H • .  WbltBker .• · vefu !>hand or gravel, but we find water at a depth of vibratiOn of the npper atmosphere, or perhaps, by tlte in- tlIat wlli give me useful �ormation, keeping me posted Door operating apparatus. electric. Hicks A i  
00· • tw ty feet. A A City with water works and no tense heat of the AYnlodlng -- to Cleate an npward cur- air to Dew inventions ete The SCIBNTIlI'IO AinlruOAN Troy . .. . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . .• . Iim 2'/0. 006,711 a u' . . en .

• . .
. 

-r . ...-. . . , .  Doo� time releaslntr device for gravity. W. L. . 
.ewers Is II! something of a dilenimli in the u\aJlner of rent from a nearly Batnrated under cnrrent into a colder and SlJ1'PLlIJIlINT contain all of the important electrical WeIler, Jr . • . . . . . . • . • •. . . . • . . . • . . .. . . . • . . . . . . . • ••• . .  1IM,41Ii 
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DoUgb r .. lser. E. H. M .. cIntosb . . . . . . . . . . . . • . . . • . • . •. 505.364 I Pur.e or ca.e ... coln. L. T. Condon . . . . . . . . . . . . . . . . . . . 1i05,11l2 
Dr .. ugbt equalizer, J. W. G .. mble ............ . ...... 605.898 : Puzzle. �. S. w orley .......... ......................... 505.210 
Dra1lJfbt evener. H. H. Harnden ..... . . .... ......... 605.160 . PyroXflme coll .. rs. m .. cbme for making. Gold-
DrawIng frame,S. S. Robinson ..... . ................ 605.371 I smltb & Merrill . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . 1i05,3\l9 
Dredger mast. w .  B .  Pless . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.176 , Rack. See Firearm rack. Hay rack. 
R�fi�·c�8�0��t��.�����: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.199 ltalt�':.;�n�u.f.!�1:,'l. ��rll: �1�:g�d •. �:.��.I��: :  � 
Drying apparatus. E. F. Mead . . . . . . . . . . . . . . . . . . . . . . .  505.116 Rail joint. O. O. Winter. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 
ElectrIc light fixture. H. F. Flint . . . . . . . . . . . . . . . . . • . . 605.097 Railway coach vestibule. Ortt & Shearer . . . . . . . . . .  . 

�l=�� ll��tl�:--;,�I;.:'�: 1. �:W��eriiouse: : : : : : :  �:� 1:;1::; ��\r.ry�r���'E���
u
�ogn�':t��: : :  : : : :  : 

Electric machine. dynamo. A. S. Atwater . . . . . . . . .. 605.184 Railways, current conveyer for electriC. W. Law-
Electric machine •• automatic regulator for dyna- �ence. . . . . . . . .... .. .. .. .. . . .. .. .. .. .. .. .. . .. . . . ... 605.204 

Ele��c
O
m�itr�M����,;mond·. :·. ·.·. : ·.·.·. :: ·.·.·. ·.: ·. ·. ·. '.: : : l:!:i�mi.LM::rR��!:��·.·. ·.·. ·.·. ·. ·.·. ·. ·. ':.'

. '::.' . . : ... .... :'.: �� 
Electric primary battery. T. COad. . . . . . . . . . . . . . . . . .  Receiver and stench trap. T. J. Ryan . . . . . . . . . . . . . . 605.130 
Electrodes. manufactnrlng. C. Pollak. . . . . .  . . . . . . . . Reel. See Fishing reel. 
i!:,;i���

r �:3'as
ca':::�n':.· 1to�e.rngh1e: · i'i-&C: I:��:���� lPX�J��M·. �'. ��� : : : : : : : : : : : : :  : : : : �:� 

Enifg:; :��:'·8team. A. J. Bates . . . . . . . . . . . . . . . . . .  605.153 I:�g::�:�g�: k't.����:.':i:::::::: '::::::::::::::.: �:� 
W'''::::t,?����. ��:��: �: �����: : ::: :::::::: : :  : 100 Reg

l::�
r 
ca�

�e
r���f::.aPbic register. Car regis-

Faucet. D. A. Hitchcock. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Regulator. See Oven heat regulator. Steam reg-
Faucet. filter. E. 0 Wilson. . . . . . . . . . . . . . . . . . . . . . . . . .  ulator. 
Feather fur. treating. B. Tausk . . . . . . . . .  ; . . . . . . . . . . .  41 Retort. mechanical. R. Halg . . . . . . . . . . . . . . . . . . . . . . . .  605.356 
J:�':':J�w�

t
s'l:'��r�: .����.�' .. ::� :'::::::. '.: " .: : :  .ls&J 19��i��I���&����'r'��:ii�'- .�.���'::.

'
. ':. :'::::.: : : �:� 

Fence post. H. B. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 605.156 Rotary enltine. C. H. & A. Stone .................... 605,S1M 
Fence post. J. D. Paldi ............ . . . ... . . . . . . . . ... . .  605,367 Running Itear. Stevens & Breene ... . ............... 1iOO.139 
Fence stay. wire. W. Van Horn . . . . . . . . . . . . . . . . . . . . .  605,146 Sash fastener. E. Ament . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.341 
Firearm rack, J. A. Meadows ... .... . . . . ... . . . . . ..... 605.320 Saw and plane;. combined. J. Bowles . . . . . . . . . . . . . . . .  605,154 
Fire back. J. G. Sheldon . ............. . . .. ...... . . .... 605,237 Scale. spring. 07. H. Chatlllon .... ................... 605.091 
Fire en� bamess. T. Murphy .......... . ... . ..... 1iOO.410 Screwdriver and tool handle. combination. J. B. 
Fire klDdIIIE composition. P. S. Grindle . . . . . . . . . . .  605,311 Hugbes . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . 605,165 Flsb scoop.-t>enny & Biggerstafl' . . . . . . . . . . . . . . . . . . . . 605.295 Seal and seal tag. E. J. Brooks ...................... 505.388 
��n:�':,�lj�:iI�C��!�ay::::::::: ::::::::::::::::: : � ��:::·t������nfpt�:���. ti.PE ..... J'eye,:: :  : : : : : : : : :  �:}1Il 
Flue- cutter, E. W. Pratt. .  . . . . . . . . . . . . . . . . • • . . . . . . . . .  Sewer trap, P. Stander . . .  0 • • •  0 • • • •  0 • • • • • • • • • •  0 • •  0 • • • •  005,302 
�g����:t�I§>. 'J'c�ell����l��� .... .... . : . •

.
•
.

.
.

.
. ::.: .... :: .... :.: 605. 33 

Sew
�'ife��.���

n
�. ���.t.�

l
� .

b���i� . .  ��.I���: . �: . . �: 605,305 
Fracture apparatu •• J. T. Berllhoff . . . . . . . . . . . . . . . . . .  605.382 Sl\eet metal. galvanizing. S. A. Sague ............. . 505,131 
Fruit holder. W. Nicholson, ................. . ....... 605.323 Shoe. E. Kinsell ........................ ................ 605.428 
Fruit stoning machine. P. Maisonneuve . . . . . . . . . . . 505,206 Shoe, B. Scarinci . . . . . . . . . . . . . . . o • • • • • • • •  o • • • • • • • • • •  o , 0  505.;298 F��';.�ii�e�:ci:��.fWrnace. Hot air furnace. 

�g��i!;' :;j.�;'itt1: Ziegier:: ':::.: ':::.: ':::.: ':::.: : : �:� 
_��:B 

J 
Wi�h 'l���·��parailis fo': ·cb.argii.g::i: 

605.143 �i�ar�;:;�"al��\��t�j. Ifi.1��'lf��: : ::OO5.j,iil: �:� 
Ga.::�"a�':f!�n��oombiiied: ·ii:w:Bowen: : : : : : : ::: �:� �l.'r'J�1;'�:�gf�:���·s�F:eII��::.-::::::::::::::.: : :  605.

10
2 

Game board. W. G. Howell . . . . . . . . . . . . . . . . . . . . . . . . . 1i05,3U Sled brake. P. Chelius . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . .  
Gas. al£aratus for charging liquids with carbonic Smelting furnace. O. Ludwig . . . . . . . . . . . . . . . . . . . . . .  . 
Gas

a
��it�e�c.

T
��W:kiiey·::::::::::::::::::�:�: �� ��:g·h�o::R.aW·:oariieii:::::::::::::::::::::::::: : :  

Gas. purifying ammonia. Vail & Cbarlton . ......... 605,m Snap hook. C. H .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Gas :����� �� ��������� . .  �����.

t
:.� .. . ����: 605.372 ��?�r.:�:taIni�/���i��:nJ.' ii: ·Nortiirop::.iiiJ5:iia; 

Gate. See Farm gate. Flood g .. te. Tilting Sponge aud soap holder. T. M. Hilliard . . . . . . . . . .  . . 
G8t���: J; Andre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,212 �f!}l"5rai��eJ.0�I:?3:.�. �P��: . •  � ����I.� �'r.�' . .  
Gate and mecbanlsm therefor. T. H. Lindley . . . . .  1iOO.2U Stamp. hand. H. H. Norri�on . . . . . . . . . . . . . . . . . . . .  . 
Gate b .. nger. F. A. Collen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.196 Stamp .tem guide. H. P. Grugin . . . . . . . . . . . . . . . . .  . .  
Gems. cluster setting for. R. Fuchs . . . . . . . . . . . . . . . .  605,218 St .. rchlng macbine. T. A .  Thor.en . . . . . . . . . . . . . . . . .  . 
��:.;��� §��

e
�iit;e��:'�t. ��: : : : : : : : : : : : : : : : : : : :  �:� St�:n����r�t;,�!��lo�f��V. a:�;:,�?�

i
.��. ��� 505,085 

Grinding macbine. T. Shaw .......................... 605,178 Steam cbest cover casing. E. W. Mackenzie-
Handle. See Bicycle handle. Hoe handle. Hnghes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.164 
Hanger. See Gate hanger. Picture banger. Steam motor. E. A. Edwards ........................ 605.350 
Harmonica, G. Hyman .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.223 Steam regulator. automatic. J. Solter .............. 1i05,179 
Harvester cotter b .. r. W. H. Palmer. . . . . . . . . . . . ... . Stone. m .. nufacture of artificial. F. F. Von Aln-
Hay press, L. L. Moe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bach. .. . ....... ...... .... .... .. .................... 605.092 
H .. y rack. W. H. LaIrd. . . . . . . . .  . . . . .  . . . . . . . . . . . . .  . . .  Stool. plano. W .  T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 605,256 
I:!d�l:el !i2;t:l��·.A:: Edward;;;'. :::::::::::::.:: ����::.or�;'�1J�i�l�e::�Pper: · · · · · " · · " · · " · · " · · · ·  505.1

38 Heater. See Cheese vat heater. Tank heater. Stove. oil, Fo.ter & H .. mmel. . . . . . . . . . . . . . . . . 605,244. 605.245 
Heating and lighting vebicles. device for. N. B. Stulllng box. E. Rh'ldes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.369 

Ross. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . . . .  . Sogar in mould •• "pparatus for refining. O. Men-
Wo'!f�iJ�e��.'l:;.�h���: : : : : : : : : : : : : : : : : : : : : :::: S�����imeS:preP8rtng:T:8:·W .. eaV.;r: : : : : : : : :: �}� 
H0:i\ horse. C. Cottis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  Switch. See Telephone switch. H�nap �':;'oi:

beck hook. Coat and hat hook. 
�!t�

h
s���� :�g

a
���(j.'l�ilg�'ii4/:.���:. ::.: : :  �
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Hot air furnace. A. J. Erwin . . . . . . . . . . . . . . . . . . . . . . . . 505.096 Tally sbeet. F. W. Barrett . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Hot air furnace. J. H. Putnam . . . . . . . . . . . . . . . . . . . . . . 1iOO.177 Tank can for varnls9, etc" C. L. Wagandt . . . . . . .  . . 
Hydrocarbon burner. A. Schafer . . . . . . . . . . . . . . . . .. . .  1i05,374 Tank heater. sto

� 
u. F . .... vn . . . . . . . . . . . . . . . . . . . . .  . 

Indicator. See Lamp filling Indicator. Ta
C
' coll .. psible, . W. Doolittle . ... . . . . . . . . . . . . . . .  

Ins�!.'1t:: o1.
e
t.�.

w
Jfu'il\·n'to,,:�.��� . .  h�I.��.�. �I�: 605,215 Te W'tf.b J��.��� .�����. �:.����� .. .  �������: 605,293 

Insulator pin. J. J. O'Neill . . . . . . :. c . . . . . . ... . . . . . . . . .  1i05,123 Telephone. Booth & Falconer .. . ... ........... ...... 505.007 
Iooulator pin and bracket machine. C. A. Eisen- Telephone switch. ·r. W. Ness . . . . . . . . . . . . . . . . . . . . . . .  605.170 

hart . .... . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 605.309 Telephone system. W. W. Davis . . . . . .. . . . . . . . . . . . . .  1i05,308 
Iron or steel, apparatus for the manufacture of Telescopic stand. tor mathematical and optical 

. .heet. S. A. Salrue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i05,132 , Instruments etc., M. We)'! . .  . . .. . . . . . . .. . . . . . . . . . .  505.H9 
Joint. See Railloint. Tilting gate • .rg

rtabJe. A. Snyder ................... 1iOO.375 
. �ln'� ��ne ���:';i.iitiiUi; 8miiti· & '� 605,299 T

l
n
tt

l
:�a"nu.,f��

g
oi�W� w.����g:�:t��. ��� 

�&o\"Jer·iQi-·;,iiOOi·in8i&i·v_iS;·c: H.· ·u;.;,:: 11.006 :re:.�:�=r.:'b�;,�o���.;j:j'.·j:;yi.ii: : : : : : : : : : : : : 
LaJ'£:r:' aditiSiiibie 'pitcii roof: .�:.A:: :A.iiSiiii::::::: �� if:g��o�(M�t;:'l3.J:M:'l1:'''um.oni: : : : : : : : : : : : : : : : : : : : : : :: 
Lamp. Pinkham & Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.326 Traction engine. A. C. Ames . . . . . . . . . . . . . . . . . . . . .  . .  
Lamp. electric arc. A. S. Atwater . . . . . . . . . . . . . . . . . . .  fi06;183 Tramw .. y. wire rope, C. T. Finlayson . . . . . . . . . . . .. . . 
. I::g: :l:�g�: �: ::fJn���:::::::::::::::::.: . :  �= ;r�� f��'i,�I�!:',iI'�t,:E •• =.r i.

r
Wo'x .. . . . . . . .  505.159 Lamp filling Indicator. T. W. Bartholomew .. . . .... 505.188 Trnck frame. D. t Barne . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,162 

l::g."T.'��tB�i:'fi'��: .:: .�'. ����.� •. ��'.'.'. :::::::: �� :g�'i.".�il��:�n.;;,y:liidiC8ior·mooii8.i:iiiim for; 1i05
,
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Latch and lock combined. W . .A. Justice . . . . . . . . . . .  605.403 J. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lawn sprinkler. S. S. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  506,088 Valve device. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
t:�t;MJ:

e
i�sgg:;e���;drosi&tlii,' '0'.' 'y: ' FrYk; 1i05,093 ; :l:}gl�e".f::'l· �n�o�����. ':::::::::::::::::::. ':::.': 

holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  1i05,269 Ventilating. Induction apparatus for. M. R. 
Light. See Electric light:; Headllgbt. Ruble ... ... . . . ...................................... 505.281 
Lighting device. J. E. Barlow . . . . . . . . . . . . . . . . . . . . . . . 506,185 Voltmeter,recording. W. H. Bristol. . . . . . . . . . . . . . . . 605.243 
Lighting fixtures. device for supporting. H. Roth 605.129 Wagon. T. Geisel . ................ . . ...... . . ..... . ..... 605.100 
�\�nlnle�°'1ii�y3e 

C
c��

b
�Ck: ' "  Combinaiion 605;106 ;:f�:w%'!':l�M�A�d�::��rl.I�: : : : : : : : :::: :.: : :  �:� look. Wel

f
hlng b .. sket\-lf0al. T. C. Dupont . . . . . . . .. . . . . . .  605.394 

I:g��;;otIve 
B:t�t};: ·W: ·Ji.iackeliZie.:ii:Uiib.e.::: : : : : : �iM ;:hs�.r�v?� 10r di-':.�� 'oosiDiioi ·iron:..· deeidj: 605.3

77 
Loom shuttle. J. W. Keeley . . . . . . . .. . . . . . . . . . . . . . . . . 605,003 Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605,262 
Lubricator. See Axle lubricator. Wheel. See Water wbeel. 
�:�f:I�i��e=!�r. ����l��s� Jit�=�·::. :.:: : �:� ;i��g: ����':?

t
�a

r
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k
��Vice: 8: it: 605,122 Meat preserving device. J. W. Powers . . . . . . . . . . . . . 505.126 Kirby . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605,3l5 

,Mecb .. nlcal motor. J. E. West . . . . . .. . . . . . . . . . . . . .. . .  605,339 Wire covering machine. J. A. Barrett . . . . . .  Ii05,379. 1i05,380 Medleal air injector, electro. Dawdy & Cattern . . .• 605.393 
Metal tnbes. machine for bulllng. T. Harper . . . . . . 005.221 
Metal working. electrical. Burton & AnJ!:ell . . . . . . . . 605,263 Moulding tlasks. retaining b .. r for. T. J. Brad-

berry. . . . . . . .. .. .. .. .. . . . .. .. . . .. . . . .. .. .. .. .. . . .. .. 605.156 
Motor. See Electric motor. Mech .. nlcal motor. 

Steam motor. 
tro::.fa�.

g
����lg�t�.����� .����:.�:.� 505. 

0 

. t1::!�I��
e
:!J���;/b�d�:,rr�':iter:::: : : : : : : : :  

Non-conductin
r, 

composition of matter lor cover-
Nnl����'IJJt��.�

I
���.�� �: �: .����.�::: : �:� 

Nut lock, W. M. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.140 
Ob.tetrlcal and examination stirrup. J. M. Mau-rer . . . . . .  : ...... ..................... . . . . . ......... . 505,319 

DESIGNS. 

t�r:f�lai�e"��t8�h�F��t".i: : : : : : : : : : : : : : : : : : : : : ::: �:� 
�:: g�!,3. f?\I.·G�rrn�t;!:��.�: : : : : : : : : : : : : : : : : :·.: �:iM 
Horseshoe. P. J. Snllivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.794 
Spool stand and pin cushion. combined, R. Walsh. 22.791 
;�tt���;.�d.Bs�O��iier: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 

TRADE MARKS. on borner for furnaces. W. N. Grave • . . . . . . . . . . . . .  505.355 
g�� �n��ra�g�b

��t'cGiew:: : : :::: .. :::::: :005.169, ��1 Beverages classed as soft drinks. unfermented 

ORDINARY RATES. 
I nside Palre, each In8ertlon - - 7li cent8 a line 
lIack Palre, each In8ertion - - - - 151.00 a line 

t:r' For .ome classes oj Advertisements. Specia! and 
Bil/her rates are required. 

The above are charll'es per agate line-about eight 
words per line. This notice shows the width of the line. 
and Is set in agate type. EnjIT .. vlngs m .. y head adver
tisements at the same rate per agate line, by measure-
1D.ent, as the letter press. Advertisements must be 
received at PublicatIOn 01llce a. early a. Tbursday 
mominJ;r to appear in the fol1owi� week's issue. 

WELL IltLIliG MACHINERY, 
MANUFACTURED BY 

W I L LIAMS BROTHERS. 
I T H A C A, N. Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam. or .horse 

Brothers 

SCIENTIFIC EXPERIMENTS . ...:. D E· 
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a trian!(le, surface of the sphere. Senl!Ca Mfg, with 6 illustrations. Contamed In SCIENTIFIO AMERICAN SUPPLEMENT. No. �'il. Price 10 cent •• , .To be 

IMPROVED LATHES MODERN ' bad at this olllce and from all newsdealers. 

ENGINE DESIGNS 
Also Foot Lathes. Tools aud Supplies. Cat .. logue Free 

Sebastian Lathe 00. l��;lJM�Xi'i:to�m)�t 

SPECIAL  N OTICE I 
Two handsome photo-eDgraved display sheets 

����:i lmprovements in Air Com:p'reBsors,�' 
" Recent Improvements in Rock Dnlls," 
�d���I:�:;:e� ::l i1,':JI1t\� :����

t
h���: 

and address. 
INGERSOLL-SERGEANT DRILL Co. 

Havemeyer Bldg .• Cortlandt St .• New York, U.S.A. VELOCITY OF ICE BOATS. 
lection of interesting letters to the editor of the SCIENTIFIC AMERICAN on the Question of the .speed of ice 
boats, demonstratinll bow and why it is that these craft 
sail faster tban tbe wind which propels them'. llI"otrated 
with 10 explanatory dhtgrams. ,Contained in ISCIENTIFIC AMERICAN SUPPLEMENT. No. 214.. Price 10 cents. 
To be had at tbis ollice and from all newsdealers. 

OI L WELL SU P P LY CO. 
91 &: 92 W A'rER S'rREET, 

P I T T SBURG, P A. 
Manufacturers of . everything needed for 

ARTESIAN WELLS 
for either Gas

E 
Oil. Water. or Mineral Tests 

��gg �rors�s
efc�P!lt��[.?a��· 'M�I!I cat��t'

8h;::: :;:'t:e::::t�is-

MA�E
"l��R- MEOHAN IOAL ENGINEER OR DRAUGHTS MAN j 

Or qualify 
.

to take charge of or to superintend tbe manufacture Of
.
:·�in

. 
ery 

.

• 111 
. 
.' de

voting your Idle hollrS to Home l"tu dy by the method of THE.>tI!iP-R.ESp�n
ENeE S e H O O L  OF MECHA S I C 8. Scranton . Pa. To begin, st\'itl.ents need only 
know how to read and write. Moderate charges. Send for FREE Circular. , 

I t ���S �rAI!!n �h�� y��!�� !a�!r!�t��e� 
in quantities. write to THE JONES BROS. ELEC
TRIC CO .• 28-30-32 West Court St. ,  Cin'ti, O. 

TAN K  WORKS,  
(INCORPOUATED.) 

lIanulaeturers of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICA GO, ILL. 

ENI INE  CASTI NIS • • • 

an�n
����� tfuJ.'i'?at�aPbo��;;g�';;t 1J'?:lz�� 

ceipt of stamp. Gas Engine and Dynamo C ... tlngs. 
Small Boilers. Experimental work for inventors. 
A. J. WEED & SON. 106 Llberty·St .• NEW YORK. 

DEI. A N EY' S 
'Expansion Packin g'S 

for Steam. Water & Ammollla 
are best and cheapest. 

n E L A N �;Y' 8 1m Metal lic Gasket8 and 
make efe�'ta':.fi�� joint •. 

H • .I .  Delaney &. Co. Mfrs. 
Third & Fowler SU., Milwaukee, Wis. 

A New and Valuable Book . 

1 2, 500 Receipts. '08 Pages. Price $ 5 .  

Ores o f  zine, manganese. or Iron. treating. G. E. malt and hops. Non-Alcoholic Beer Brewing 
Org�0�:ilows;exii8ust ·for· ·reed; F: \iV: · iiediie� 

605.
408 C .. n�y.:��'f!reliiX·C&nd)e ·(jOmP8nY::.�:::::::::::::: : �� Rubber Ro l ls and Wheels . land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,161 ' Canned vegetables. IlImol. Canning Co . . . . . . . . . . . . . 23.621 

Bound in Sheep. $6. Half-MMoCCO. $6.ilO. 
This splendid work contains a careful compilation of 

the most useful Receipts and Replies given in tbe Note. 
and �ueries of correspondenta as pub1ished 1n the �ci-Oven, baking. Pfleiderer & Werner . . . . . . . .. . . . . . ... 505.175 Ch .. mpagne. Kunkelmann & Co . . . . . . . . . . . . .. 23,626 to 23.628 

OV"C'ia:�;�i��� . ��������� . .  �� . . ����' . .  �:. Chlro'1:"J'e�� . �.���.� ���.� .�����
I
.
t
.����:.�: . ��� 23,624 

�:gi't::�t,!'����t1�·t..:::��·::. ':::. ':::. '::: .. :: : :  gg��:: �,liI'&::S ��J'�:r:;'1�:�I�
m

W�ker 23,635 
Pail bottom. metal. D. A. LI.k. . . . . . . . . . . . . . . . . . . . . .  318 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  23.636 
Paper hanging machine, A. H. Lohlker . . ... . . .. ... 109 Clothing made from a knit fabric having a smooth 
Paper hoops. machine for making. W. E. Frost . . . 005.421 face and a plush back. I. Jaros . . . . . . . . . . . . . . . . . . . . 23.615 

�:li��' =6't=t�, �e:�it�:
r 
the" 'water" "hairs 505,259 ��fe�ll��u�D!-·k�r�� razors: "shears: IDes: etc.� 23,631 

, pen1j;g�;,�����Jo����:::::::: : : : : : : : : : : : : : : : : :  �:� Dec����f�e
o
��;k��:����

h
ru.med: 'ii:8.ii'&' Gm'ison: �:m 

Perforating cb .. r .. cters. machine for. P. L. Kos- Dividers. proportional. Keulfel & E.ser Company .. 23,640 
.clalowski . .  . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  505.404, Fertilizers. CI .. veland Linseed Oil Company ........ 23.633 

Petl"Qleum finld burner. H. Bragg . . . . . . . . . . . . . . . . . . . 605.417 Germicides. dislufectants. and other deodorizing 
Petroleum. means fOr utilizing waste products of. preparations. Ob!'mische Fabrik Auf Actlen. 
Ph�to�=�

e
'pi-iliilng' fmme; ' LOw ' &; . Sti8kes:: 1iOO.395 H..;;::���a:c'i,\�?o��: '"nd 'otlier' 

.imilar · insirn� 23.
629 

PhJi�'i;;:y' mlrroi-'ior·w.e iii: ii: 'P: iii.,iiger:::.: �:m Ho.:::�g�J.r�Ji�
s
::��re: · iliureki. · Fire 'Hose Com; 23,614 

Physician's Vl8i case, A. & H. Hoff . . . . . . . . . . . . . . . . .  605.2:n pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,616 to 23.618 
�:igr:���=�;,g��,

iJ���iJgfn�����·::.:·::::: �:� �Ii
e
f���:�r��� Pa��

d
��te�' :s·e�O���T��iiis. · T. 23,634 

Pin. See Clothes pin. Insulator pin. Ingballl: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  23.630 
�::raz�:eh

T
=:l!Y:rt & Schmidt . . . . . . . . . . . . . •  505,113 

P
�a ��?�r:e ��s�fi���sanlr;:::��s, s.&lV�i 

Plane. bench E. J. McCullocb ...................... 605,119 & �ro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  23.622 
Plant protector. J. Garbes!.. ................ . ... . . . .  605.354 Plows and cultlvator� Moline Plow Company ...... 23,6H 
Plauter. cheCk row corn, F. C. Peck . . . . . . . . . . . . . . . . 505.251 Radiators. A. A. Grimn� Iron Company . . . . . . . . . . . .  23,637 
Planter. corn. C. J. Miller . . . . . . . . . . . . . . . . .. . . . . . . . . .. 605.168 Soap. toilet. Colgate i!< Co . . . . . . ; .... ............ ...... 23,632 
Planter marker. com. C. Council . . . . . . . . . . . . . . . . . . . . 605.266 Water closets and unnals. R. Carlisle . . . . . . . . . . . . . . . 23,688 
Plastic material, apparatus for making hollow Wbeat. rolled or crushed. C. S. Laumelster . . . . . . . . . 23,620 
, articles from. R. Kieserling ........... .. . . ....... 505.362 

Pliers. nipper •• or similar took, C. Eisele . . . . . . . ... . .  505.217 Plow or coltlvator tooth. W. ". Lee . . . . . . . . . . . . . . . . 605,425 A prinu'd cop�' of th"speclflcatlon and dr .. winJ!: of 1'98t. See Fence post. any patent In the foregoing lI.t, or any patent In print pota. to cotter ... S�ed. J. Colgrove . . . . . . . . . . . . . . . . . . . . . 605,095 1 issued since 1863. will be fumisbed from this olllce for PresJ!. See "allng press Hay press. Letter 25 cents. In ordering please state the name and number press. . , of the patent de.ired, and remit to Muon & Co .• 361 

Power Wringing Machines. Drying and Ventilating Fans. All styles of Trucks made to order. Catalogues 
free. G E O Il G E  J' . e ) . A R I\. ,  

B o x  I � ,  Windsor Lock8� COUll .  

�t� m"a�y��J��� �urr���:'t�t :lJrti:�; together 

h:::��ll!t�.\'�vn"eJi� ��:
an: .. ��l:'�l�h���F;r :;: 

being represented. It is by 7ar the most comprehensive 
volume of the kind ever pl .. ced before the public. 

The work m .. y be regarded as the product of the stUd
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arranged and cOJ:ldensed In 
concise form. convenient for ready use. 

Almost every inquiry that can be tl10ultht of. relating 
to form,ulre used in the 'Various manufacturing indUS
tries, will bere be found answered. 

Instructions for working m .. ny different proce.ses in 
the art. are given. 

pr'{;l:��Ty �Wt �j i�'lt'lf'b�J� '::��h �h"a�
c
l:. g� ����i1� 

value in their respective cal1ings. . 
Those who are in search of independent business or 

��P�i�:��' -ittfia��8 � 1�e
h���e�s

a��f:.��r:�le��t 
snggestions. 

t:r' Send jM Descriptive Otrc'lUar. 
MUNN & Co'., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New Yor,k. 

C>I::L :E�Gr:r�:mS.' 
S h i pm a n  A u to m a t.i c  Steam E n g i n e  

1 ,  2. 4. 6 and S H O RSE PO WER. SINGLE. 
S Rnd 22 HORSE POWER, ·(JoMPOUNn. �� :r,:�I�:e��e�mll� �d�;,:.::���.r G: P: 605.353 1 Broadway. New York. 

�=:�8Crew:ii:aii·& . .  si08n: : : : : : : : : : : : : : : : : : : : : :  .�� I v�����%�nag;�nr;:, "t:�e':,,�I'o:: ��e�e�b
rb!hf';,�!: ' pump

\ l
ift. J. N. Moebn .............................. 605.276 1 gOing

.
lIst. PI'Ovided tbey are simple. at a cost of $40 each. 

W- InsuranCA Not Affected. 
STAT I O N A R Y  .. N O  M A R I N E . 

Pump ng apparatus for tbe manufacture of car- If complicated the co.t will be .. little more. �'or full I bonized w .. ters. H. Carse . . . . . . . . . . . . . . . . . . . . . . . .  1i05,000 ' instructions address Munn & CO .• 361 Broadway. New Purse, ooln, G. Topham. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Ii06,MI) fork, other foreign patents m .. y al80 be obtained. 
� For All S:rn.all Pow-er Wo-rk. 

S H I P M A N  ENel N E  00. 200 S u m mer St., Boston. Mass. 

© 1893 SCIENTIFIC AMERICAN, INC.



F<mnded l>u Mai� Carw, 1'185. 

H E N R Y  C A R E Y  B A I R D  ell. CO.  
'udu.trial PllbU.hers, Boolnellers, a n d  Importers, 

�J 0 Wal a a t  St.·. Philadelphia, l'a . . U. S. A .  
"-Our new and Revised CataloI'De of Practical and 

8etentific Book., 88 lI&I<e8. 8vo, and our other Cataloguee 
and Circulars. the whole coverinll every branch of Scl-
rg�';,:����� �yt�rtA.;rih":�o�fA'�'t.�d";ft·tf�:!t"'m: 
addres.. . 

Now Ready. RoyaJ. Bro. C/,oth. P7ic6 818. 6(1,. 474 
pages of letter-press and 884 fuJJ, page iU1.I8tratiom. 

ARTILLERY, 
Jts JIl'OIll'tlss and preeem position. By S. W. Lloyd, late 
Commander, R,N" and A. G. Hadcock, late B.A., deal
Ing fully with all pOints connected with 'modern practi
eal Gnnnery. whether for Naval or Land service, as well 
8B with theoretieal lf1lllllery. 

J. GRIFFIN &; CO.,  
lImitat'!l MId Naval Publi8her. (to her Maje8t1/ t he  Queen), 

�, The Hard, Portsmouth, Entrland. 
New York AlI:ents, D. VAN NOSTRAND & CO., Limited 

The machinery I make is the kind 
you want. Every machine bears the imprint 
of my brain as well as my name. Of the best 
work and finest material, it does the best 
work, saves the' most time, and m/lkes you 
the most�money. Send for a �atalogue •. :. 

Cat.alog ..... : A, woOdwor�ng uiach'Y ; B mach'Y for 
brass, ivory, horn, etc.; 0, 8h&ft'g. pallen. hangen, etc. 
It. P RY I B I L , � w. 4lst St., N E W  YORK. 

VANDUZEN SJ��M PUMP 
THE BEST II TilE WOIL • •  

Pumps Any Kind of Liquid. 
Al .... y. ln Order, .ever Olog. nor 

By,," Pli.mn a"Arant •• 4. 

Oataloll'oe" Wanted.-Meesrs. Segrove & Lord, M.e-
ehanleal Engiueers of Retalhuleu, Guatemala, 'Cen

tral America, 80liett catalognes, prices, · and discounts 
from American manufacturers ; eelleci8.lly of Ewrines, 
Roilers, Water Wheels. l!llectrlc Plants and Power 
Transmloalon, Sngar and CoII'ee :Machinery. 

I & ORE BREAIER C4qJacity up to 000,_ per hour. 
Has produced more ballast, road 

metal, and broken more ore thaD all other Breai<e 8 comhlned. . 8ullders of HUrIl. Gnode-MlJllng Machinery. 8enil torOatalogties. 
C A T E S  I R O N  .wO R KS, 

liO C So. C l l o to n  St.,  Chleall'o 
136 9. LibertY Street, New York. 

2Ir1 C. Franklin St.. Boston, M.ass 

P D I LIC WORIS DEPARTME NT, 

CAIRO,  Ea'PT. 
Several applications having been made for the estab

lishment and working of tramway lines In the City of 
Cairo and its environS, this M.inlstry decided to author-
��r.e orli!�: o�h&=I:,:,d branches indicated In 

Otlers will therefore be received at this Ministry np to 
uW��,!h:.n���{h�StrnctiOUOf these linee 
mnst indicate the width., the dimensions, and all other 
dl8positions of the liue and the roUing stock, as well as 
the amount of annual compensation to be paid to Government. 

The fare per maximum trip (II'iven in Art. 13 of the 
Act of Conceeslon) to be chaii!8d Is also to be stated in 
the oll'er. 

Coplee of the Act of Couceesiou will be forwarded to 

1l1':!t:rhgf f1:.�fic Wo::.m by letter, addreesed to the 
. The Efiptian Government reeerve to themselves the 
right o£8electin£ and accej1tlng whichever oll'er they 
preter1,o! even of'not accepting &DJ oll'er, whatever Its 
jldvanu.ges may be. 

W E - H O U S E  AND COLD ROOM. -BY 
B. G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT. No. li lt .  PrIce to cents. To be had at this 
oftIce and from all uewsdealers. 

MASON &; HAMUN 
SOREW STRINGER 

One of �t=�t:n��e::,�� in the 

K.eep. the Plano In Taue . 
Much MO I'e Dnrable. 

Qu ality of Tone Purer. 
p- hUll IUUBtrated Catalof1lJ<l .mt on 

application. 
:Mason & Hamlin Organ & Piano 00. 

'WI""",,!!! 152 TIUIMONT ST., BOSTON, MAss. 

I 
I 

Jeituti fte �tutri'I'. 
W. L. DOUGLAS 

.$3 SHOE FOR 
GENTLEMEN. 

Best Calf Shoe In the World for the Price. 
Fine Calf Dress Shoes. 8a.50. 84.00 and ..... 00. Very Stylish. 
Policemen's, Farmers' and Letter Carriers' 83.110 Shoe. Three Soles, Extenaion Edge. 
82,S0 and 82.00 Shoe. "1: General 'Wear. Extra 

ValDe. -- . JIO)'II and Youths wear the 82.00 and 81.'1'6 School Shoe. 
For Ladles. 83.00. 82.110 and 82.00 Shoes. Best Dongola. 

W. L. Douglas Shoes are ma.de of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 

X>o 'Yo'U. �ear TheD1 'l 
w. L. Pot/glas' 1la1lle a1ld price is stamped on the bottom before' they letrTJe ike jactory, lo 

irokct yo," against higk prices. Poing Ihe large.<t ad'fJel"tisld ·shoe bu •• inlss in Ike 
world we are c01llented with a s11lall profil, kn01lJing thai Ihuxlra value put ,'j, w. L. Pougla6 
Shoes w;11 give a continuous increase to our business. The dealer who sells you unStamped 

shoes make. tke price to suit himself. He tDUZ ehoIrge you ff'O'li& $4 to $6 a pair fot' 
.hoes of the ........ qtudUy as W. L. Douglas $8 Shoe. The stamped name and price 
syslem is tlte be .• t/or yot/, becat/se it gttara1llees/ull value by Ihe ,nanu/aclurer,jor tI,e money 
paid, and .<aves tkousa"ds oj dollars, annually 10 those who wear W. L. Pouglas Shoes. 

I£ you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in need. Sent by Hail, Postage Free� when dealers cannot supply you. 'rake 
no substitute. Send for CatalOJrU6 with full instructions how to order by mail. , 

Address W. L. DOUGLAS, Box lilU, Brockton. H .... 

The AUTOGRAPHIC 
REGISTER. 

A ) ,abor - Snvlnll' 
Buunes" System. 

Enforcing Honesty 
and A ccuracy. Chieago . Autographic Register Co. 

11)0 E. Monroe Street, C H ICAGO, ILl .. 
Sma Jor catalooue d: price 1i8t. 

LIQ " ID FUEL FOR STEAM MAKIN G. 
-By �'. R. Hutton. A paper pointing out the advan-
ft'J:;.Of 8���l�d

e
?g

e
3c��::I�

e ������ f���:� 
MENT, No. �90. Price 10 cents. To be had .. t . tbl. 
oftlce and from all newsdealers. 

THORSEN Ie CASSADY CO. , HU1iOiiifs:r 

The Orcutt Comp'y Leading L ithographers 
W . B. ORCUTT ,GB!lL.MoB. 

Cornap'd' .. !oUolted. Chlap. 

S T E R EOPT I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESS O R i ES. S E N D  FOR CATALOG U E  
TO CHAS BESE.lER MAKER218CENTRE 5T. 

N EW Y O R K . 

$ 1  0 0 0 to $5 0 0 ,0 ft:hl'���\r! 
• .  . • lItable b u s i .  

ne... M agie Lanterns aiJd Views of popul"r sub
UCt8. Catalogues on a

�
pI lCalion. Part 1 Optical, 2 

L:Yl':'���§�, ��
e
M�.m�'�t�e"::? �l!:�:; iif: 

T H E  A R M ST R O N a  MACH I N ES,  
For Vuttbllf Off and. ThreadlDC Pipe. 

For Hand 
or Power 

NO� B.EA.DY ! 

Fou'Pteenth Edition of 

Experimental Science 

REVISED AND BNLAI\.GED. 
120 Pall'es and 1 1 0  Superb Cuts added. 

TTalE" 'G' " RIFFIN MIT ·l UseM Books! m u j Manufaelurers, Agriculturists, ChemiSts, EngIueers 
A perfect pulverizer of all refractory substances by either Mechanics Builders, men of leisnre and pro;feeslonal 

the wet or .:I ..... process It works better and at less A"II"nAD86 men, of all classes, need good books in the line of 
...... .., . 

• . -.J:"� the1r respeelive callings. Our post olllce department 
than any other Mill, and is conceded to be the only perfect permits the transmissIon of books throtlgh the mana 

pulverizing Mill manufactured at very small cost. A comprehensive catalogue � 
• nseful books by dill'erent authors, on more than fifty 

Fo .. FREE Illn.'rated Pamphlet adflre •• · di:trerent subjeels, has recently been pnblished for 

BRADLEY FERTIL IZER ' 00. ,  92 STATE ST, BOST.ON.  :=:!�nr!,!!'::=h�!s.th�':::;d:::: 

CHA N D L E R'S 
Micrometer Holder 
It allows the hand to be free 

�h�e 
tt!:,e �nstL':,�d:�':; 

work. Prlce ;Jj) cents. 
�LEl!. & FARQUHAR 
No. 1711 Washington Street, 

BOSTON, MAsS. 
Send for CatsJogne of Tools. 

FOR SA I,E.-Patent Issued August 1 l8lIS. Device 
for holding slats of window blinds secnr;fv Tn any posi
tion. Will sell cheap. Wm. W. Hosk1nS;pjialr, Texas. 

copy have only to &Ok for It. and It will be mailed to 
them. Address, . 
M U N N  &; CO . , 301 Broadway, New Yorll. 

Barnes' Hand , Foot & Steam Power 
I ron & Woodworking Machinery 

Examine our Exhibit at the 
WORLD'S FAIR. 

Complete line of 30 machines. M&o 
chinery Hall, SectIon 14, Column J-36 

p- Catalogue on application. 

W. F. & Johu Barnes Co., 
19119 Ruby St., ROCXll'OBD, ILLS. 

THE FOX SAFETY RAZOR .  
CU. S. Patent 484,U6, October U, 1892.> 

Is the tlnest and most praeliew in the 
wodd. Every man his own barber. Makee shaving a luxury. No danger of 
��'hfJ .1111111111. blli.de · sl1- .. 
ver plated frames. Price $2 by mall, free.. lI'i Catalo� Bent fr"". 
E. L09� �lh 'l�:"�\��'New York. 

� A LAN S O N  CARY -------... , 
, '� " c t '  � F  SPRI NGS < 

, ' - ""T'))"r ]  STEEL. OF EVERY D E S CR I P T I O N  2 4 0  & 2 4 2  W 2 9� ST N E W - Y O R K  

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dYnamo of simple construellon, capable of supplying a current of from 60 to 75 U()·volt incandeecent lamps. or of bein£ used as a 5 h. p. motor. This machine was constructoa eepeclally for the benetlt of the readers of the ScientijiC American, �l. � : ":e!ll�t�Pw�d'�� ::cl.�I£o=d ���� . wf.: desire to construct a Simple dynamo for their own 118e, but "ho do not care to enter Into the subject scientifically. With 24 illustrations. Contained In !'CIENTIFIC AMERICAN �UPPI.EMENT. No. SOli. PrIce to cents. To be had at this omce and from all newsdealers. 

U S E  a R I N OSTO N ES? 
U so, we can supply you. All sizes 
m o u n ted and u n m o n n ted. always 
kept in stock. Remember, we make a 
spee1sltyof.selectl!Jg stonee for ail s_ 
mal purposee. p- Ask for catalogUe. 
Tbe ( : L EVE I,A N D  STONE CO • 

. 2d.I'loor. Wilshire, meveland, O. 

A N IDEAL STU B PEN- E sterb roo k's J ackso n 8tu b, N o .  442 . A !lpecially EASY W R I T E R ,  a C OO O  I N K  H O L D E R and a DELICHT to those w h o  u se a STU B P E N .  ASK YOU R  STATION E R  FO R T H E M .  P rice, $1.00 per gross. THE ESTE R B RO O K  STE E L  P E N  CO., 26  Joh n St., New York. 

HIGH SPEED ENGINES S I N G L E.  C Y L I N D E. R  , - C O M P O U N D . 
WATERTOWN SH AM E NG I N E  CO .  
, "�T ':-... -r E.:_ F.. T =- VV """"':; N Y  

THE MODERN MARINE BOILER.
rkt�Of'i�i�ll�'�t?e�l'e\\°3�fe:��� New York with a pI .... to Inventive minds for the PlOdnction ot a type Of boiler which shall do away Witlithe necessity ' of the present enormously larIle and heavy shells and preeent a lighter substltnte that will perform ihe duties of bcth envelope and heating slU'f_ conjointly. Contained In SCIENTU'IC AMERICAN SUPPLEMENT, No. 87'0. PrIce to cents. To be had at.thIs olllce and from all newsdealers. 
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O R D I N A R Y  RATES. 
I nside Page, eac). inSel"ti on, - ,.. � cents a line 
Hack I'aKe, each insel·tion, - - 51 .00 a line 

Ilr For some classes oj Advertisements. Special and 
f1 igJur ·rates are required.. 

The above are charges per agate line - about eight 
words per line. This notice sbows the width of the line, 
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morning to a.ppear in the following week's issue. 

COLD FORC E D  P R O D UCT. 

I IRo[ors' Drivo Scrow." 
cheaper than 
a common screw, 

Patented May 10, July 19, 1887 ; 
July 10, 1888 ; 

July 19, 1892. 
It will turn like a screw 

into wood when driven 
with a hammer, and 

wi I I  not break the 
fibers of t h e  

and, being cold forg
ed, the entire surface 
has a metall ic skin. 

wood. 

}'or applying steps to Elec
tric Light Poles, it has no supe
rior. IT Send for samples to 

AM ER ICAN SCR EW CO. 
. P R O V I D E NCE,  R .  I .  

Computing Figures 
hard:��\�l ����if���;�� 
The Comptomder makes it 
easy, is twice as quick, in
sures accuracy and relieves 
all mental and nervous strain. 
Why don't you get one ? Write for Pamphlet. 
FELT .. TARRANT MFa. CO. 

82-1$8 ILLINOIS ST • •  CHICAGO. 

�LEc'rRO MO'l'OR. SI M PL E .  H O W  TO 
:�f5r d��I?era:d

o
��!,!�r-;:;�wIt�o: �fe��alls�i���� 

8J1lateurs to make a motor ·wnicb miJzht b� driven wltn 
BdvaDi sge by a current derived from a battery, and 
w:,b!ch would have su1fictent poWer to operate a foot 
lathe or aDY ma.cinne reqnirinfl not over one man power. 
\\' ith 11 tlgure •.  ContaliJed In "Cr>:NTIFI(' AMEltiCAN 
SUP PLF.M"NT. No. 64 1 .  Price 10 cents. To be had at 
this olHce and from all newsdealers. 

PLATINUM. 
HIGHEST AWARDS at the International Exhibitions �':;u1�r�m;.tli:;;:1::;J8ig'el:"c�g;,���f.S�� 

and 

JOIi.NSON, llIA 'l"l'H E Y  & CO., I.td. 
Hatton Garden, London. Founded 1725. 

CHI OACO EXHIBITS 1 893. Value . �OO .OOO. 
�'�n.:l;����J��� ��Msol�l�til�=�

t
f��

on 
Gold-lined Plati num C o n centrati n g  and Labor

at., ., y  A pparatus, as manufactured in 1855. P!;Jt':,: .... 
et�ir'" Sheets, Cl'ucibles, Dishes, 

Series of 'IetaJa of the Platinum grOup-IRIDIUM, 
OSMIUM, RHODIUM, RUTHENIUM, PALLADIUM. 

A lloys, IRIDIO-PLATINUM, RHODIO-PLATINUM, IRI
DIO-RHODIO-PLATINUM, SILVER and PLATINUM, 
PALLADIUM and SILVER. . 

Stflnrl n l"d Metre and K i l o .  IRIDlUM, 10 per cent., 
li'�:8:n:' ���!io':. 

fu
��:i

e
t'; \1.�� I����� 

. of P l atinum � per 1,000 part... pr- Prices for f .... .uliveru Unitea States on application. 

�ATENTS ! 
. Win.E����u���: 0�h�scgi::i:1�� 

. .  

'
.

. 

AMERICAN, continue to examine Improve-
ments, and to /tct as Solicitors of Patentp 
for I nventors. 

tn this line of business they have had fortv-jt1" lleurs' 
e,t'oerieucf , and now have I l llef./ w,iea facilities for the 
preparation ·of Patent Drawings, SP'3ciftcations, and the 
orosecution of Applications for Patents .. n the United 
States, Canada, and Foreign Countries . .Messrs •• Munn 
& Co. also attend to the preparation ot Caveats, Copy
ri .{hh for Boo-tl.!�, Labels, Reissues., Assi�ments, and 
R.eports on Infringements of Paten):s. All business in
trust ed to them is done with special care and prompt
ne38, on very reasonable terms. 

A pamphlet sent free of charge on application, con
taining full infol7!latioQ. about Paients and how to pro
cure them ; dIrections concerning Labels, Copy rig-hts, 
X�::�ruit����'eAJ'r�es R

ei
��� ;�ih':f

e
:::i'e

n
�:i 

Patents, etc, 
We also send, .f1-ee. of cnarfle, a Synopsis of Foreign Pa

tent LaW8, sbowing the cost and method of secnring 
Patent. in all the prinCipal countrie8 of the world. 

lU U N 'N  &0 CO., Solicitors of Patenu, 
361 Bl"oadway, New York. 

BRANCH OFFICES.-Nos. 622 and 1m F Street, Pa· 
cillO BulldlDg, near 7th Street, W uhlngton. D. C. 

StatloDa., Petrolenm Motor. PETROLEUM MOTOR BOAT. Petroleum �...e. 

$6.00 
TO 

$100.00 

Eastman Kodak Company, 
j Send for } 1 Cataiog'ue. Rochester, N. Y. 

THE FISHER 
Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
. and the 

FISH ER PATENT GRAVITY GOVERNORS For Steam Pumps filling .. elevated open tanks, are the most 
f.:

sitlve and
. 
durable devices 

R��l�J:.�
e

f'�����"s. IT Send for circulars and testimonials. "· ljo\H �. R GOVERNO R  n)., 201 S. 1st Avenue, - - Marshalltown, Iowa. 

jGENT1.!:TED 'OR. FINE TOOLS 'RmRrsHOP. 
14 �TALOGUE eJ.H.BESLY &. (;0. AHD AGENCY. CHICAGO, I LL.U.5.A.-

Scientific B�'Catalogua 
(tEC EN'!' •• Y PUBLI !>lHED. 

Our new' cntalouue cODtaininJ' over 100 pages, includ .. 
Inl< works on more than dfty dilferept subjects. Will be 
mailed tree t.o any addres8 on appl ication. 

MUNN. & C I I . ,  Publishers ScientiHc A merican. 
3tH BroadwaY, N ew Y o rk .  

�parsons Horological Institute. 
earnthe Watch Trade 

Engraving and Jewelry Work. 
PARSONS, I D E  & CO. W- OimuZar free. 

302 B rad ley Ave.,  P E O R I A ,  ILL.  

S A W S Wanted 5(!im I>awyers 8 A W S and L u m o e r m e n  to 

A send us their full address for a copy of Em_ A erson's IT Book of SA \V S, new 1893 edi-
tion. We are first to Introduce NATURAL 

W GAS for heatiIll( and tempering Saws with W wonderful eff'ect upon improving their UB-

S ilty and tou
!,

hnes
� 

enablln
f, 

us to re3uce S �"(lt. A� '����d):'W:��el�F a'r: .. �� 

[SEPTEMBER 30, 1&}3. 

CASH PA.ID for au kinds of good Second-hand 
Iron and Wood-Worki u lI"  llIachin erE. 

!!!!!!!!!!!!!! Address W. P. DAV I S, ROCHESTER, N. Y. 

Thl Amlri�'D �111 Tl11�hanl �am��DY 
1 25 MILK ST., BOSTO N ,  MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, .January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric telepbone to 
be used to prod uce the electrical action 
on wbich the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described, witb a 
coil upon the end 01' ends nearest. th/:l 
plate; the sixth, of a souuding box as de
scribed ; the !leventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma
nent magnet and plate combined . .  The 
claim is not for these several tqings in 
and of themselves, but for an electric tel
ephone in the construction of wbicb these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463, 569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, grant.ed to 
Thomas A. Edison, May 3, 1892, for a 
SNaking Telegrapb, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon .telephones. 

IT . ESTA 1I 1 , I S H E D  1 845. 

" IMPROVEMENT T H E  ORDER OJ!' THE AGE." 

The Smith Premier Typewriter 

The Most Popular Scientific Paper in the World 
O n l y  83.00 a Vea . .  , I n c l n d i n g  I' osl.age. 

'V eel' l y-a� N ll ltlbe'·1!1 II. Y en.1'. 
Til l s  \v i d .� I :r  ci  I'cil i n  red and splendidly illustrated � paper is published weekly. Every numbel' contains slx-

S. teen , p8.jles of useful information and a large number of 

Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 
Ea.8lost RUDUilll<, and Nearly Silent • .  

All type Cleaned In Ten Seconds without Soiling the Hands. 
The SIIIitb Prellier Typewriter CCl.�CIIS8, N. y�. U, ���, 

We have 20 branoh offices In the prinCipal elt;�llronghout the UnttM st&tes. 

oriJlinal engravint:.s of new inventions and discoveries, � representlnll En,nneering Works, Steam 1\Iachinery, 
New: lnvent-ions, Novelties in MechanIcs, Manufaot,ures, 
Chemistry, Electricity TelElli-raphy. Photography, Archi
tecture. Agriculture, Horticulture, Natural History, 
et!'- .e()mplete list of patents .. ach week. . , < _ 'ft1!t!lW'tt�b""" i I"l�e-�r'ftfe SCl'I<N" -
l.'UI'Il' AAUllllJCAN will be sent for oue -f/e(u42 Dumbers
postage prepaid, to any subscriber in the United States. 
Canada. or Mexico, on rf'ceipt of I h .'ee elo l l n  '"P!i by the 
publis-hers ; six months, $1.50 ; three months, $1.00. . ... 

VAPOR · ENGINES. 
Best· arid Cheapest for Pumping and All Farm Work. 

NO BOILER I NO FIRE I Send for catalogue. 
SAFETY VAPOR ENGINE CO" 16 Murray St., N, Y 

NICKEL  
" AND i ELECTRO-PLATING 
� Apparatus aDd Material 
� THE 

. � Hanson & VanWinkle Co. � N ewal"k, I'i • •• • 
o 81 LIBERTY ST., N. Y. ;a 23 S. CANAL STREET, 
(0. . CHICAG'). .. 

Columbian ExpOsition Electrical Bldg., Sectiou L, Col. , 

IMPROVED TROLLEY SYSTEM.-DE-
scription of an improved overhead system of electric 
¥::���:�;���n;?U�?& �Ye�:�av����� �g���fg::if� 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 886. Price 
10 cents. To be had at this- office and from an newsdeal
ers. The same number contains a description (with 2 
iHuMrations) of a new electric tramway at, Paris. and 
also a description of Siemens & Halske's electric railway 
conduit, wit.b 3 i l lustrations. 

CHOLE RA : EPIDEMI OLOGY OF.-
By Dr. G_ f\ rchie Stockwel l .  An in teresting and valu
uble p:tper on the disseminat ion of  the A siatiC Cholera, 
8howin� what does and what does not 80read the dis
ease. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. N o. 888. Price 10 cents. '1'0 be had at this 
office and from a.1 l  newsdealers. 

If you want the best Lathe and DTill 
........ ·'CHUCKS, BUY 

THE .. c OLIN :J:J 
ABD GASOLIBI EBGIBES, 

FROM 1 T O  10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OLIN GAS E N GINE CO., 
�22 OHIOAGO STREET, BUFFALO, N EW YORK. 

E:1e-o"tric * :El.ail �ays 
Our exhlbit of Electrlo Railway Ap

�
aratus at the WORLD'S FAIR Is the most co

�
lete there. The entire 

Ele'iWcT��pW"8\tl f,�e ;a� �B':elJ�: �s. RA ILROA D�c��!ll!gf;��,�Awo:���"'J;,i� ��!.:n 0 
G-E :N" E R..A..L. E:x...EOT:R.:J:O O.C> ::D4P.A,.1VY'. 

DISTRICT OFFICES :  1 If> First Street . . . . . . . . . . • . . . . . . . . . . . .  S an  FranCiSCO, Cal. 
i! Broad Street. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. 620 Atlantic Avenue . . . . . . . . . . . . . . . . . . . . .  Boston, Mass. 
173 and 175 Adams Street . . . . . . . . . . . . . . . . . . .  tJhICagO

l
TIl. 0 509 Arch Street . . . . . . . . . . . . . . . . . . . . . . . . .  PhlladeJphls,.Pa. 

�'1fth and Race Streets . . . . . . . . . . . . . . . . . . .  Clnclnnat , 0. . 1 401-407 Sibley Street. . . .  . . . . . . . . . . . . .  St. Paul, Mmn. 
lIIqultable Building . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Gs. 1Ba8 F Street, N. W . . . . . . . . . . . . . . . . . . . . Washlngton, D. c. 

All business outSide. the U. S. transacted by ThOID8On-Houston International ElOOtric Co. 44 Broad St. ' New York 

(� I n  b�.-t:;peciaJ rates for several names, and. to Post 
Masters. Write for particulars . 
. The safest way to remit is oy Postal Order. Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom �oes astray. but is at tbe sender's I'isk. Address 
all letters and make all orders. drafts, etc" payable to 

iU U N N  & (; 0 . ,  3 1n U l'o n d ", ay ,  N e w V " I'I< .  
'I' H E  

jdtntifit �mtritan jupplentent 
This Is a separate and distinct publication from 'I'BE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pa�e8 full of en .. 
.n'avilllls, many of wbich are taken from foreign papers 
and accompanied with translated descriptions. 'l'B E 
I>CTENTlFIC AMERICAN SUPPLEMENT is publlsb .. d week
ly. and includes a very wide ran�e of contents. It pre
sents the most recent papers by eminent writers in all 
the principal · departments of SCience and tbe Useful 
Arts. embraclnl< BIOlol<Y, Geology. Mineralogy. Natural 
History. Geography, Archreology. Astronomy Chemls
try.Electrlcity. Light, Heat, lIIechanical Enj(ineerlIll(. 
Steam and Railway En.,linearing, Mini�, Ship Building, 
Marine Engineering, Photography, Technology, lI!l'nu
facturlnl< Industries. Sanitary Engineerilll<, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine. 
etc. A vast amount Of fresh and valuable ;nformatlon 
obtalnable In no other pubJica.tion. 

The most tlll'lw1-tall t ElIy·illur'i1/( )  lror1r8, Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year ; or one copy of the 
SCIENTIFIC AM ERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single coples, 10 cents. Address and remit by postal order. 
express money order, or chec� 

iU U N N  & (;0 •• 3 1i t  III'oadway, N e w  Y O I'I" 

�uitdin!l Qtdithlll. 
TBE SCIENTIl!IC AMER'lCAN A R C H I T E C T S' AN ' )  

BUILDERS' EDITION is  issued monthly. '2.50 a year. 
I>lnl'(le copies. 25 cents. Thirty-two large quarto pages. 
fonnlng a large and splendid M ..... azine of Architecture. 
richly adorned with elegant 1Jiares i,n coiors. and with 
other fine engravinp:s ; illustrating the most interesting 
examples of modern architectural construction and 
alUed subjects. 

A speCIal feature Is the presentation in each number 
of a variety of the latest and best plan. for private resi
dences. city and country including- those of very mod
erate cost as well as the more expensive, Drawings iIi 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the L a l'gest (�h'c lI ) at j o n  of · any 
Architectural publication In the world. Sold by all news
dealers. $2.50 a year. Remit to 

M U N N  & CO .. P u blish ers, 
361 II I·oadway. New York. 
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