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THE MONO-RAIL FOR HIGH-SPEED TRAVEL. 

The mono-rail railway has achieved a sufficient 
measure of success to entitle it to rank as a standard 
system of construction, at least for certain classes of 
work. At present the system is restricted almollt ex­
clusively to railways designed for the hauling of 
freight by draught animals or by manual power on 
plantations, or to light railways which act as feeders 
to the main lines of traffic. It has found its IllOst ex­
tensive field of operation in India and some parts of 
South America. Only of late years has it attracted 
more than occasional attention as a possible meansof 
passenger traffic, although the mono-rail line betwl:'en 
Listowell and Ballybunion, Ireland, niiie and on�­
half miles in length, has been for SOllie years jQ,su�­
cessful operation. In our issue of May 5, 1900.Ml gi\,ve 
illustration!! of the Langen mono-rail railroad betwJe� 
Barmen and Elberfeld, Germany, -which must be .c�, 
sidered as the most important development yet made 
in this direction. This is a double-track, elevated line, 
carried upon steel posts and A-frames. The trains are 
made up of full sized cars. each .with a seating capa­
city of fifty people, t.he average running speed of tht) 
trains being twenty miles an hour. 

In both the Irish and the German lines above re­
ferred to, there is no attellJpt to obtain exceptional 
speeds, the operation of both systems conforming to 
the common practice of suburban and light rail ways. 
Rightly or wrongly, however, the advocates of the 
mono·rail construction claim t.o see in the sY8tem spe­
cial qualifications for the running of abnormally fast 
express trains, and, as was to be expected, some highly 
absurd claims have been made and impossible methods 
of construction and operation suggested. The propo­
sal which is just now ahractiug the most atte'nUon is 
the construction of an express railroad between the 
cities of Manchester and Liverpool upon what is known 
as the Bllhr system, in which the weight of the train is 
borne 'by a central elevated rail, and' the cars are 
guarded against excessive oscillafion by means. of 
steatlying rails placed below the level of the sin�de 
rail, one 011 each side of the structure. The first ap­
plication of the company for the necessary parliameut­
al'y powers met with refusal; but it seems that another 
effort is to be made to obtain the necessary powers, and 
as the project is backed by the powerful influence. of 
Sir WiliiallJ Preece, so long identitied with the British 
Post Office, it is considered probable that it will be 
carried through. The " trains," which are to be elec­
trically operated, will con�ist each of a single coach 
weighing 45 tons and seati ng 64 passengers. These cars 
are to be started at ten llIinute intervals, and traveling 
aj the rate of 110 miles an hour, they will cover the dis­
tance of. 347i! miles in twenty llIinutes. There will 
be no intermediate stations, switches, or crossings. 
In a paper published recently upon the subject,- Sir 
William Preece seems to be perfectly satisfied that th'is 
high speed can be maintained, and that, althougb the 
fares will be slightly lowel' than those' charged upon 
the standard form of railway, the enterprise will prove 
to be profitable. 

In the interests of high-speed transit it is to be 
hoped that parliamentary obstruction will be rellloved 
and that the possibilities of extremely fast travel may 
receive the thorough testing which would result from 
the completion of .the proposed road. No one who 
considers the wonderfully rapid development of elec­
trical traction since its inception can affil'm that a pro­
posal to raise the speed of inter-urban traffic to 100 
llIiles an hour is chimerical either from the standpoint 
of the engineer or the capitalist. With a properly con­
s.tructed track, transmission lines and motors, a mean 
speed of over 100 miles an hour could certainly be 
achieved; and if the company, as they state, can carry 
passengers between Manchester and Liverpool at 
about the same fare as is charged on thl) present rail­
roads, and in half the time, it is certain that they will 
secure a sufficient volume of travel to render the un­
dertaking' profitable. We do not; however, 'ior- a mo­
ment belie\'e that the mono-rail is indispensable to the 
realization of extremely high speeds, for it would be pos-
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sible to run a train at.equ,al speeds over a surface road, 
provided the preper superelevation of the outer rail 
were given. The advantages of the ·system seem to lie 
chiefly in the fact that by carrying the trains. well. 
above the surface, the risks that are incidental to all 
sllrfalle lines on account of crossings, open gates, 
broken fences, etc., are entirely removed. 

• 1 •• • 
THE WATER-TUBE BOILER ON TRIAL. 

It cannot be denied that the disappointing results 
that have followed the recent wholesale introduction 
of the water-tube boiler into the British navy shook, 
for the time being, the faith of engineers in water­
tube boilers as such, and caused something of a revul­
sion of feeling in favol' of the cylindrical boiler of 
the. well-known Scotch type. The stearn engineer­
ing wOI'ld has awaited with considerable interest and 
anxiety the official report on the subject, and now that 
it has been ·some time before the public, and there has 
been an oppo�tunity to weigh the evidence, it is gea­
erally conceded that the water-tube boiler, as a type, 
stands pretty much where it did before, and that its 
relative merits and demerits have not been affected one 
way or the other. All that was claillJed fOl' the water­
�ube boiler has been realized, and its failures in the 
British navy are not chargeable to the boiler, as such. 
In proportion to its power, it is considerably Ijghter 
than the Scotch boiler; it carries considerably less 
water; and it possesses the advantage (scarcely to be 
overestimated) of enabling a ship to raise steam and 
get under way in far less time than was possible with 
the older type. 

According to the memorandum submitted by the 
Britjsh Admiralty, the failure of the Belleville boiler is 
to be attributed more to the inexperience of the boiler 
fQQPl ,staff than to any inherent defects in the boiler 
itsilf! . . There is no denying that it has proved to 
� an extravagant 'coal consumer; but it cieems that 
after economizers were added, and the staff had 
become tho�oughly familiar with the .managemlolnt of 
the boilers as thus equipped, the coal consumption per 
horse power compared favorably with that of the 
ordinary cylindrical boiler. It has been found that 
there is a strict relation between the economical reo 
sults achieved and the degree of training of the crews. 
When in the course of this elaborate experiment (for 
it is nothing less) important defects occur in any part 
of the machinery of new ships, the best method of 
remedying the trouble is joiutly considered by the 
builders, by the dock yard officials, and by the Ad· 
n;liralt'y' engineers. It becomes necessary to determine 
whether rhe defect is to be remedied by a different 
method of handliug the machinery, or whether it calls 
for some radical change in the plant itself. After a de­
cision has been reached, it is frequently necessary to 
delay the changes until the ship can be la.id ,off ; and 
even when the alteration has been made, prud�.c�. 
d'ictates that it should be generally adopted only after 
it has been given a trial upon'one or two ships selected 
for the purpose. All of this takes considerable time, 
and progress.is necessarily slow. 

That the Belleville boiler is not merely valuable for 
strategical and tactical reasons, but compares favora­
bly with any other type in efficiency, is shown by the 
recent trials of the sloop .. Vestal," which, on her full 
power tl'ial, with 221 pounds boiler pressure, an air 
pressure of 0'27 in ch, and a total indicated. horse 
power of 1,451, showed a water �onsumption of 16'8 
pounds, �nd acoal consumption of 1'52 pounds per in­
dicated horse power per hour. At five· sevenths of full 
power, the water consumption was 15'6 pounds, and 
the coal consumption fell to the remarkaQly economi­
cal figure of 1 3 pounds per ind icated horse power per 
hour. At half power, with a water consumption of 
15'53, the coal consumption was 1 '41 pounds per indi- . 
cated horse power per hour. These results, it wiII be 
seen, compare favorably with those which are now 
obtained on the "Deutschland," whose equipment 
may be taken as representative of the latest merchant 
mal'ine practice. This vessel, it will be remembered, 
showed a full power consumption of 1'45 pounds per 
horse power per hour. • 

. .  ' .  
THE "WISCONSIN" AND THE "VARIAG." 

The builders of the "Oregon" are to be congratu­
lated upon the fact that the excellent work which they 
put into that fine vessel has evidently been duplicated 
in the'second battleship which they have built for the 
United States Ilavy, the" Wisconsin." At a time when 
naval men were complaining of the wide disparity 
which existed between the speeds achieved by.naval 
vessels on government contract trials and their subse­
quent' performance on actual duty, the memorable trip 
of the" Oregon" around Cape Horn pro,'ed that this 
ship. at least, was an exception to. the rule; and as a . 
fitting, climax to her performance, in the' long .chase 
after Cervera's squadron she showed herself to. be the 
fastest of the battleships, and at least a match for the 
cruisers. Dispatches from the Pacitic coast state that 
011 her trial trip in the Santa Barbara Channel, the 
"Wi,collsin," ·a·sister ship to ·the ".Alabama," whose 
excl:'lIellt record of 17'01 knots an hour was recently 
mention'ed in this journal, covered the trial course at a 
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speed of -17'1 ,knot8 an hour, thereby constituting her­
self the fastest battleship in the United States navy. 
'rhe new battleship i-s a vessel of over 11 , 000 tons dis­
placement, and was reqllired to show a contract speed 
of 16 knots with an indicated horse power of 10,000. 
'l'hat she should have exceeded this speed by 1 '1 
knots is highly creditable, and suggests that in this 
vessel, as in a previous warship constructed at these 
works, the builders have voluntarily enlarged the 
capacity of the engines and boilers. 

Only a few days .prior to the trial of the "Wis­
consin," the William Cramp & Sons Shipbuilding Com­
pally achieved a notable success with the Russian 
cI'uisel' "Variag," which by the terms of the contract 
was required to maintain a speed of 23 knots an hour 
for twelve consecutive hours. It will be remembered 
that during the fil'st trial, held some two or three 
mon ths ago, the " V  ariag" maintained the req ui red 
speed for several bonrs, or until the failure of one of 
the cylinders necessitated postponement. On the trial 
recently held, the .. Variag" maintained a speed of 
24'25 knots for twelve hours, a performance which, on 
account of the duration of the test, places this speedy 
cruiser among the very fastest of the vessels of her 
class. Whi le it is true that the two Chinese cruisers, 
"Hai Tien" and ., Hai Chi," of 4.300 tons displace­
ment, achieved a mean speed of 24 knots during four 
separate runs over the measured mile, this is certainly 
not more creditable than the maintaining of 24'25 
knots for twelve consecutive hours. 

• .  e, • 
THE LATEST DEVELOPMENTS OF WIRELESS 

TELEGRAPHY. 

At the recent annual gathering of the British Asso­
ciation at Bradford, England, Sir William Preece, wko, 
as electrician to the English Post Office, rendered T(li lil­
able service to Mal'coni in the introduction of Bis sys­
tem of wireless telegraphy into England,' delivered a 
lecture upon his own experiments in th� utilization of 
the Hertzian waves for transmission" of art111ulate 
speel,h without the assis�anCE; of . con�ecting wires. 
The first experiments were conducted across Loch 
Ness in the Highlands of Scotland, as long ago as 
l!'ebruary, 1894, and they had in view the transmission 
of Morse signals by means of his electro magnetic 
method of wireless telegmphy. Two parallel wires, 
well earthed, were arranged one _on each sij:le of the 
lake, and the apparatu,S was' so arranged that the wire 
could be sY!ltematically shortened with a view to ascer­
taining the' n;lini mum length necessary to record sati's­
fae-tory signals. During the experiments ,an attemt1t 
was made to compare telephonic and telegraphic sig­
nals, and determine whether it was possible to trans­
mit vocal sounds in the same manner in which the 
Morse signaling was being conducted. It was found 
that when the length of the parallel wire .. was reduced 
to' 4 miles on each side of the water, it was possible to 
exciia�ge,,"a�ticulate speech across the loch at a dis­
tance of 17i! miles. 

Shortly after this, ho.w_ever, Marconi's practical,ap­
plication of the Hertzian waves occupied' the atten­
tion of the electrical world to the exclusion of Preece's 
experiments, but in 1899, after having identified him­
self conspicuously with Marconi's w ork, Preece re­
turned to his former investigation. His new experi­
ments were of a more elaborate character, and they 
conclusively proved the fact that the maxilllum ·effects 
are produced when the parallel wires ar«;ltermiu!!ted by 
earth plates to the sea itself. The conventional tele­
phonic transmitters and receivers were employed. 

At this time a scheme was in contemplation for con­
necting the lighthouse of an isolated group of rocks 
known as the Skerries with the coast guard station at 
Cemlyn, which is equipped with a post office telephone 
system. It was found, however, that the rough nature 
of the bottom of the chaunel and the strong local cur­
rents were such as to preyent tl,le .laying of a cable, and 
it was decided to attempt communication by wireless 
telephony. A wire, 750 yards in lengU;, was erected 
along the Skerries, and 011 tile mainland another IhlP 
was carried from a point opposite the S�erries to 
Cemly n, a distance of 37i! miles. Each line terminated 
with all earth plate in the sea. The average distance 
between the two parallel wires was 2'8 miles, and with 
this installation telephonic communication was easily 
maintained between the two stations, and the service 
has proved to be practical 'and thoroughly ��tis-
factory. ':� 

A similar �tiHri' of wireless telephony is now in 
course of erecti� between Rathlin Island, on the north 
coast of Ireland: and the mainland. The excellent 
results which ha� thus far been obtained prove that 
under existing codditions wireless telephony is a suc­
cess. and may be e,asily and cheaply adapted to com· 
mercial needs: Although the system has not been ap­
plied to ships, there is no doubt t��,telephouic COIU­
munication from ship to ship or f.r� ship to sh'ore 
could be carried o'Qt, the circuili' being� formed by 
�eanso(a' �op.per wire termmated at each end of the 
ship in the sea.; , .' 

' ' 

Another develi:>ilt!illnt '(if;;�i-tele!!s telegraphy .is that 
of Rosenberg .. whfctii'sjll�triowin practi�al del��n­
stration at the Crystal Palace, I.olldon. His system is 
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similar to that of Marconi with the exception that it 
embodies a slight but very important alteration in the 
coherer. The inventor claims that he can communi­
cate up to a distance of 2 miles without making use 
of the vertical wire, while with the vertical w ire he can 
transmit messages to a distance of 40 miles. He an­
nounces that he has completed an automatic repeating 
device, which presumably w ill be installed at intervals 
of 40 miles. Mr. Rosenberg has also devised a modifi­
cation of his system on a small scale, which should 
h ave an important commercial application. It con­
sists of a small box containing the receiving apparatus 
as used in the system. When absent from his office one 
may receive notification of his desired attendance there 
by the tinkling of a small bell. The office or business 
house may not be aware of the wherabouts of the per­
son whom it is desired to call up, but so long as he is 
no further distant from the transmitting apparatus 
than 2 miles, he can be notified. Mr. Rosenberg has 
given practical demonstration of this contrivance with 
distinct success. 

A few weeks ago we drew attention to the applica­
tion of the Hertzian waves to torpedo warfare, the in­
vention being that of a young Englishman, who is at 
present successfully developing his system. The expe­
riments described in the article referred to consisted i n  
t h e  suc'lessful steering o f  a small launch by means of 
the Hertzian waves. As a result of the favorable report 
given by Admiral Colwell, of the Bdtish government, 
the Admiralty have offered the inventor a large sum 
provided he ca.n succes�fully manipulate a torpedo 
while it is  submerged. The German government, have 
made him a s imi lar offer under the same proviso. We 
are informed that the inventor has accomplished the 
desired result, and that in private preliminary trials 
he has steered the vessel with as nmch ease when it is 
submerged as whp.n it is at the surface of the water. 
The gyroscope, which ceases to have any raison d'etre 
in an electrically controlled torpedo, is removed, and 
its place is taken by a wireless telegraphy receiving 
apparatus, which, acting upon a set of magnets. m ani­
pulates the rudder. 

• .  e . •  
CALCIUM CAbIDE AT THE CONGRESS OF APPLIED 

CHEMISTRY. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Among the papers read at the International Con­
�ress of Applied Chemistry, recently held at Paris. 
those relating to the carbide of calcium industry and 
the production of acetylene were of great interest. 
The present development of the carbide industry 
i n  Europe was shown by a series of papers read by 
different delegates, each of which described the car­
b ide plants of one of the leading countries. M. Minet, 
in his opening paper, in which he treats electro-chemi-

. cal processes from a historical and an industrial point 
of' view, mentions the carbide industry in a general 
way, and gives a resume of the installations in E u­
rope. The paper read by M. Gin gives some interest·· 
ing details as to the development of the carbide indust.ry 
in Austria-Hungary, where the abundance of water­
falls has led to the establishment of a considerable 
n umber of carbide plants. At present, seven large 
plants are in operation, and the total water power 
used is about 24,000 horse power. A number of pro-' 
jects are shortly to be put in ex€cution, which will 
bring the total up to nearly 80,000 horse power. 

The largest of these works, from the point of view 
of capacity, is that of Jafce, which has been erected 
by the Bosnian Electric Company ; the large falls of 
the River Pliva are here utilized. The river widens 
into a lake which discharges into a lower lake in a 
series of cascades. The dam has been placed shortly 
below the mouth of the upper lake, where the water 
is taken off in a canal about two miles long ; the canal 
passes through fifteen tunnels of 12 by 15 feet section 
and ends in  a large reservior near the station. From 
this point the water is brought to the turbines by t wo 
iron conduits of 5 feet d iameter. The capacity of the 
hydraulic plant is about 9,500 horse power. Eight 
turbines are installed in the station, of 1,000 horse 
power each, connected to Schuckert dynamos. The 
electric furnaces for this plant have bf'en installed by 
the latter company. The plant. situated at Paternion 
is of much smaller capaeity, but present.s many poi nts 
of interest. It has been installed by the Venetian Elec­
trochemical Society, anu is located on the bank of the 
River Kreuznerbach. The l ime is furnished by quarries 
of l imestone which are found in the neighborhood. 
A head of water of 200 feet is obtained from a water­
fall in this stream; the water is brought to the tur­
bines by canals and iron conduits to the station, situ­
ated at 1,600 feet from the fall. . Here are installed 
three turbines, of 400 horse power each, connected 
directly to a triphase alternator, working at 350 revo­
lutions. The grinding machines wi l l  pulverize 8.000 
pounds of lime and 5.000 pounds of coke per day. 
This material is transported to an automatic balallee, 
and thence by a conveyor to a screw mixing tank : 
from here it falls to the doors of the electric furnaces 
by a series of conduits. The mechanical operations 
are carried out by two electric motors. Nine double 
electl'ic furnaces are used, with space for three others 
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to be installed later ; the furnaces have a capacity of 
125 horse power. 

The Meran works is one of the most important 
plants ; it is operated by the Gin and Leleux process. 
It utilizes the water power of the Etsche, one of the 
confiuents of the River Adige. The fall has a height of 
about  280 feet. The canal is less than a m ile long; it  
passes in a tunn{!l for a part of the way, and then two 
metallic conduits, 6 feet in diameter, bring the water to 
the turbines ; there are five of these, of the Garry pat­
tern, with horizontal shaft. To these are coupled 
five alternators of 1,200 horse PQwer eQ,ch. Of these, 
two are used for the carbide plant,. to which the cur­
rent is transmitted by two cables in s�bway and over­
head l ine; these furnish 2,000 horse Power to the plant. 
A deposit of crystalline marble, very pure, ill found 
near the works. It is  carried by an aerial transporter 
�o the calcining furnace. The lime and coke �re ele­
vated by a bucket conveyor to the grinders, Ptlol3sing 
thence to the mixers and finally by a conveyor tq' the 
furnaces. The latter have a capacity of 260 kilowatts 
each ; they are disposed in battery in a large room 35 
by 130 feet. These furnaces are claimed to give, per 
kilowatt day, over 11 pounds of crystallized carbide. 

Among the plants shortly to be erected is that of 
Petrozeny. The fall of the Szill River here situated 
belongs to the Acetylene Company of Vienna. It i s  
about 75  feet high at  a maximum, and a mean of  4,800 
horse power may be obtained. Another projected 
plant is that of Alwissa, on the Cetina River. This 
large fall belongs to a syndicate, including Gauz & 
Company. of Budapest, the Belgium Aluminium Syn­
dicate, and others. The fall is  to be obtained by a 
derivation from the Cetina, using for the purpose a 
tunnel five miles in length, and in this way 50,000 horse 
power could be realized. Another fall on the same 
river is to be util ized by Descovics & Gin, who have ob­
tained the concession; a head of water of nearly 300 
feet is assured, which will give 6,000 horse power. A 
central station is to be established below the fall, and 
the energy to be transmitted to the port of Olmissa by 
the high tension system at 12,000 volts; at the latter 
point will be located the carbide works. 

The carbide industry in the United States was the 
subject of a paper read by Mr. John A. Matthews, 
who, after giving a historical resume of the subject, 
describes the Niagara and Sault Sainte Marie plants, 
and brings out the fact that the former works turn out 
most of the carbide consumed in America. He gives 
the selling price of carbide as varying from $70 to $90 
per ton ,  and estimates that it requires aoo horse power 
for twenty-four hours to produce a tOR of carbide. The 
cost per ton he estimates at $38. The carbide produced 

'at Niagara is guaranteed to I:ive 5 cubic feet of acety­
lene per pound, but the production of gas is usually 
greater. Mr. Matthews says that acetylene l ighting is 
being extensively introduced in the Western States. 

Another interesting paper was that read by M. A. 
Rossel, upon the state of the industry in Switzerland. 
Ul' to the time of the discovery of carbide of calcium, 
hydraulic power was but little used in that country, 
and there were only two important electrochemical 
works, that of N euhausen, which utilized a part of the 
fall of the Rhine for the production of aluminium, and 
the Vallorbes plant, making various electrochemical 
products. The first carbide was made in the latter 
works, and soon after the Neuhausen plant followed its 
example, as also the Luterbach works. From this point 
the carbide industry developed rapidly, and a large 
amount of capital was obtained for establishing hy­
draulic plants for this purpose. The Neuhausen Corn· 
pany greatly increased its plant, and erected that of 
Rheinfelden ; Siemens & Halske, with the Wyman 
Company, instal led a carbide works at Langenthal, etc. 
M. Rossel then gave a short account of some of the 
leading plants. The Neuhausen works use hydraul ic 
power to the extent of 2,000 to 2,500 horse power. from 
the fall in the Rhine. A part of the energy is uti lized 
to generate direct current and another part for alter· 
nating current on the two-phase system. Both alumin­
ium and 'carbide are produced at these works, which are 
in active operation. The Veriner factory takes its 
energy from the large hydraulic plant at Ch�vres ; it  
util izes about 7,000 horse power in the shape of t wo­
phase alternating current. The primary tension is  
2.000 volts and a series of  transformers reduces this to 
200 volts to operate t.he furnaces. There are thirteen 
of the latter, t welve using 500 horse power, and one of 
1,000 horse power. 'fhe Langenthal works was de­
stroyed by fire on June 5 last. It was erected in 1897 
by Siemens & Halske and operated by them i n  
conjunction with the Societe Electrique d e  Wynan. 
The station at the fall produced triphase alternating 
current at high tension, which was brought by over­
head line to the carbide plant, 4 miles d istant : it was 
transformed here to 45 volts and 3,000 amperes by three 
transformers. 

The t.hree furnaces installed here produced about 
500 tons of carbide per year. Another lar�e plant i8 
that estabhshed on the River Lonza, at Gampel. uti liz­
ing two of the falls of that river. The first fa)) has a 
head of 350 feet and operates five turbines of 500 horse 
power each, direct-connected to low-tension alterlla-
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tors, white the second. fall ,  of 680 feet, drives ten simi· 
lar turbines with high-tension dynamos; the two­
phase system is used. The first fall gives 2,500 horse 
power, whi(lh is all util ized for the production of car­
bide; the second fall gives 5.000 horse power, and one­
half of this energy is used for the sams purpose. M. 
Rossel describes a number of other plants, includin� 
th at of Vernoya. with turbines of 4,500 horse powt'l". 
900 of which is used for carbide; Thusis, usiug 3,000 
horse power, with twelve furnaces of 250 horse power ; 
the Nidau plant, disposin� of 5,000 horse power, and 
using 1,800 for carbide, etc. In the second part of h is  
paper M. Rossel speaks of the raw material used. 
Limestone of very good quality is found in  Switzer­
land, which gives l ime of 99 per cent purity and con· 
taining no trace of phosphoric acid.  The carbide de­
livered to commerce is guaranteed to give 4'8 cubic feet 
per pound, but generally it exceeds this by 2 to 5 per 
cent. Acetylene lighting is being adopted for public 
systems as well as in  some of the factories. 

. .. ' . 
THE CONGRESS OF APPLIED CHEMISTRY AT PARIS. 

The Congress of Applied Chemistry has been one of 
the most interesting of the series held at Paris. It is  
the fourth international con�ress relating to this sub­
ject. The fil'st was held at Brussels i n  1894, w ith great 
success, and resulted in the formation of the second. 
held at Paris in 1896. The third was held at Vienna in  
1898. The opening session of  the  present Congress was 
held in the amphitheater of the Sorbonne. M. Ber: 
thelot was honorary president 'of the committee, and 
M. Moissan, president. M. Moissan delivered the 
opening address ; he gave a short resume of the history 
of the previous congresses, - and showed their great 
utility. In closing he thanked the delegates from the 
governments and various societies for the manner in 
which they had answered the invi tation addressed to 
them. M. Berthelot, who was to have pronounced the 
main discourse of the session , was absent on account of 
indisposition, and the address was read by M. Moissan. 
M. Berthelot went over the general h istory of chemical 
methods, and shows the ancient origin of the science. 
In ancient Egypt the art of chemical transformations 
was practised, and this art was not merely experi­
mental, as might be supposed, but  was pursued with a 
well defined method, as is shown by the manuscripts. 
It is this ancient science, transmitted partly by tradi­
tional processes, and partly by the Syrians and Arabs, 
who have not contributed greatly to it, which became 
the alchemy of the middle ages. 

M. Berthelot passes over the succeedin� centuries to 
the great discoveries of the end of the last century, 
which laid the way for the modern science. He laid 
stress upon the important role filled by the new pro­
cesses of electro·chemistry, and sho wed how rapidly 
these industries were developing and what a great 
future was in store for this braneh of the science. 
After the address, the officers of the Congress were 
nominated, these being M. Berthelot, honorary presi­
dent, and M. Moissan, president. The honorary vice­
presidents "included more than sixty of the dele�ates. 
and all of the leading countries were represented. A 
great number of papers were read at the succeeding­
sessions of the Congress ; among the most interesting 
were those relating to acetylene, carbide of calcium •. 
production of ozone, production of metals and alloys 
by the electric furnace, methods of analysis, some of 
which will be reprodaced in full or in abstract at a 
later date. At the closing se&sion the next' Congress 
was fixed for 1902, to be held at Berlin. 

• .  e, • 
BORAX IN EUROPE. 

The greater part of the borax which now enters into 
European commerce is  extracted from borocalcite,a 
mineral which is formed principally of borate of l ime. 
It is found in great quantities in certain parts of Asia 
Minor. The process of treatment depends upon the 
reaction of borate of calcium and caustic soda, which. 
when added, form borax and carbonate of l ime. It 
has been found that the caustic soda may be replaced 
by bicarbonate of soda to obtain the same result, the 
best method being to use a' mixture of the two. tn 
the process which is now generally used, the native 
borocalcite is reduced to a fine powder in a mi l l. O f  
the powder, 1 5  parts by weight are taken, and 60 
parts of water, and this is placed in a steam-heated 
vessel, adding 8 parts of bicarbonate of soda and 2 
parts caustic soda, aud the whole is boiled for about 
three hours. The mass resulting from this treatment 
is passed into large filter presses, and the hot solution 
which comes off is placed in crysta\l iz in� basins, and at 
the end of a few days the borax Illay be col lected i n  
crystals ; these are put t o  dry in a stearn oven. They 
are often i ll irregular masses of large s izt', and these 
m ust be broken i nto small pieces, after they have been 
well cleaned. The small crystals thns obtained are 
assorted and put in barrels whose weight is from 100 
to 800 pounds . . The cake of carbonate of lime wh ich 
remains ih the filter-press is washed with water unt i l  
the borax is completely extracted, and is then sold to 
glass, paper or cement wor'ks. It is est imated that 100 
pounds of b9rocalcite will yie ld  100 to 105 pounds of 
crystallized borax. 
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A NEW MILITARY POLDING BIOYOLE. 

The bicycle as a. supplementary fighting unit Is 
rapidly making headway in the various armies of the 
world. For years it was regarded more as a toy than 
an efficient mount, and consequently the nations, ab­
solutely unaware of the capabilities of the machine for 
military purposes, did not regard its introduction with 
favor. But its advantages have now been so forcibly 
emphasized that those very people who at one period 
regarded it with resentment are now foremost in their 
recommendations for employing it upon the battlefield. 
For certain military duties, such as scouting and con­
veyance of dispatches, the cycle is absolutely without 
a rival. It is noiseless, occupies small space, and con­
sequently offers but a very insignificant target to the 
rifle fire of the foe, offers great mobil ity, and is  ab­
solutely reliable. 

In England recently, an army of cyclists numberirig 
about 2,000 men in all was organized for the purpose 
of determining how far it would be possible for an 
army of such mounted men to temporarily repel the 
ad vance of an invading army until the main army 
were able to arrive and fight a pitched battle. It was 
supposed that the foe had landed on the southern 
coast of England and were advancing on London by 
the thirty-six roads leading to the metropolis, since the 
railways had all been destroyed. The cyclists had to 
dispute the advance of the foe, and they accoUlplished 
the objellt in such a convincingly formidable Ulanner 
that their utility has been thoroughly established. 

Other nations have also been equally zealous in in­
troducing the cycle into their respective armies. 
France, Germany, Italy, Belgium and Russia all pos­
�ess military cycling detachments, and recently the 
Japanese have made the innovation in their army. In 
the majority of  the cases, however, the cycle generally 
employed is of a collapsible design. 'fhat is to say, 
the machine is so constructed that by means of some 
si mple operation it can be folded up into small com­
pass and be slung upon the back of the rider, out of 
the way. To satisfactorily accomplish this desidera­
tUUl with the existing type of machine, however, is a 
very difficult matter. The majority of the devices by 
which the cycle may be folded are based upon the 
idea of hinging the frame in some manner .. This prin­
ciple, however, destroys the rigidity and strength of 
the machine to a very appreciable degree. 

But a mi litary cycle has now been devised which is 
said to be stronger, more rigid and lighter than the con­
ventional type of machine: and ltghtness commensurate 
with strength and rigidity in a military cycle is a great 
recommendation toward its utility upon the battle­
field. 

It will be recognized that the frame is constructed 
upon the system of triangles, which principle is the 
most conducive to stability. The tubes of the frame 
are doubled throughout, whereas in  the existing type 
of cycle they are single. A very important improve­
ment is the front section of the frame, carrying the 
steering wheel. There is no fork. As is well known, 
this is one of the most serious defects inherent in the 
present diamond ·frame, since the system of triangles 
has to be abandoned somewhat in the front head. But 
in the Dursley-Pedersen this deCect is efficaciously sur­
mounted. 1.'here are a pair of tubes springing Crom 

to slacken the saddle as dt'slred. The recommenftation 
of this unique saddle is that it adj usts itself to every 
movement of the body, and allows perfect freedom to 
those muscles which cycling brings into play. By this 
means perineal pressure is entirely averted, while per-

THE SCHELLENBACH COLLAPSIBLE LATHE-DOG. 

fect ventilation, ease, comfort and softness of seat are 
assured. As the strai n between the saddle pil lar and 
the hub of the back wheel is purely tensi le, they are 
connected on each side by wires in place of tu bes. The 
joining of the tubes throughout the machine is accom­
plished by sweating instead of the more general braz­
in g, the former met.hodbeing considered to be stl'onger. 
The handle bar is passed thl'ough the front tubes, and 
is fixed at a low elevatiQn, the handles curving upward 
to the desired height. 

Some idea of the strength of this principle oC con­
struction may be gathered frOID the fact that the in-

THE DURSLEY-PEDERSEN IIILITARY CYCLE, SHOWING 
PRINCIl'LE OF CONSTRUCTION OF FRONT FORKS. 
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ventor's original machine was built of poplar sticks, in 
l ieu of the steel tubes, secured together. with twine, 
and represented a total weight of 18 pounds. ,Yet this 
machine, primitive though its . construction is, has 
been ridden no less than 5,000 miles without the slight­
est mipl,ap,' and is still in use. 

'l'he cycle is folded by slipping out the front wheel 
and tubes at the head and at the point where the two 
tubes radiating from the crank bracket join the front 
tubes. The front wheel then folds back upon the back 
wheel and is kept in po�it.ion with a strap. It tllkf's 
but twenty seconds to perform the operation and to 
sling it upon one's back, and it can be as readily. put 
together again. The total weight of the mllchine. 
which is constructed of steel throughout, is only 15 
pounds. Indeed, it folds up so compactly that one can 
climb obstructions and perform the ordinary military 
duties wi t h  the greatest facil ity and without the slight­
est inconvenience. The rifle is fixed vertically in a 
slot on the frame of the froll t \V heel. 

...... 
A COLLAPSIBLE LATHE-DOG. 

A lathe-dog which can be more conveniently and 
securely fitted to the work than dogs h itherto used, 
and which can be adjusted within a wide range, is the 
subject of an i nvention which George W. Schellen­
bach, of Joplin, Mo. , has recently patented. 

As shown in our illustration, the lathe-dog has a 
base, .4, which constitutes a fixed jaw. l!'rom one end 
of the base or jaw, .4, a tail, B, projects, which is to 
be used in the ordinary manner. Passing through one 
end of the jaw, .4, and provided on its lower threaded 
elld with a nut, is an arm, C, formed with notches. 
The arm. C, passes through an opening in a movable 
jaw, D, provided with a pin designed to lie in any one 
of the Ilotches of the arm, C. A key carried by a spring 
secured on the movable jaw, D, extends into the open­
ing mentioned and wedges the arm, C, and the jaw, 
D, rigidly together. The end of the jaw, D, is slotted 
to receive a screw, E, pivoted to the fixed jaw and pro­
vided with a duplex locking nut. By means of this 
nut the jaw, D, is forced down toward the ja w, Lt, since 
a slight rockillg movement is permitted by the pin 
lying in the notch of the arm, C. 'l'he working faces of 
both jaws may be recessed to hold the work securely. 

It  is evident that the dog can be easi ly taken apart 
and packed in a very smal l space and that its range of 
adjustment is wider than that of ordinary dogs. 

•• e-, • 
PetroleuD1 In Japa n. 

The petroleum industry has reached a considerable 
development in Japan, as may be remarked from tile 
reports recently published in The Japan Times relating 
to the province of Ecbigo. In this district as many as 
thirty companies now exist, some of these representing 
a capital of more than half a mi l l ion, while the total 
capital engaged in the· petroleum industry in this 
region is esti mated at more than six millions. As an 
indication of the activity which now prevails in the 
petroleu m region, it. is stated that two of the princ ipal 
banks of Japan are about to make branch  establish­
ments i n  the cities of this district. There is some talk 
of installing a pipe l ine from the distrif't of Echigo to 
Tokio, upon about the same phm as that now estab­
lished in the Caucasus region. The plans for this work 

are soon to be d rawn up. 
lind it is to be d i rected by 
M. Miyagi, a prominent 
Japanese engineer, who is 
It graduate of the engineer­
ing col lege of the Imperial 
UniverSity of 'fokio. 

••• 
The 'I'orpedo Boat 

., AI.Uey." 

The torpedo boat .. Bai­
ley " had her bu i lders' test 
on the Hudson Ri ver, at 
Yonkers, Spptember 17. 
She mad I' 30 knoTR, and it  
isthoughl �tle will show 32 
knots on her official trial 
trip. Her contract calls for 
au knots. The builders' 
trial was made at a pres­
sure of 165 pounds of steam 
and she de\'eloped a little 
over 5,000 horse power. 
Her capacity is in excess 
of 6,000 horFe power. 

••• 

the hub oC the front wheel 
on either side to the head 
of the frame. T h e  front 
tubes on each side are per· 
fectly straight, but the 
second tubes are drawn 
hack in the center, and an 
open steel crown plate 
holds all four in position. 
From the head of the ma­
chine the tubes dropping 
to the crank bracket are 
placed almbst "�l'tically, 
while from tIl.;";'_k 
bracket two more tu�­
spring to the front fork, 
holdiltg it firmly in posi­
t.ion. From the head also 
dl'Op the tubes to the hub 
of the back wheel, and 
anot.her pair of tubes 
radiate from the crank 
brllcket to carry the saddle. 
which is one of the most 
conspicuous features of the 
whole· machine. It does 
not consist of a shaped 
leather seat securely fixed 
upon a saddle pillar, but 
is a seat suspended halD­
mock fashion between 
seven spiral springs at­
tached to the adjust.able 
saddle pillar and the top 
front fork, to which it is 
secured by means of a 
strap, which can be ad-

. justed so as to tighten or 
FOLDING BICYCLE, WITH RIFLE ATTACHED • 

WEIGHT, Iii POUNDS. 
BICYCLE FOLDED AND CARRIED UP.oN RIDER'S 

BACK. 

DURING some excava­
tions in the Forum at 
Rome, the laborers un­
earthed the head and part 
of the body of a marble 
horse. It is a magnificent 
piece of sCl1lpture, and 
great value h a 8 be e n 
placed upon it. Accord­
i ng to experts, the relic 
datlls (rom about the sec­
ond century before Christ. 
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PARIS EXPOSITION-BUILDING OF THE GERMAN 

MARINE. 
At one end of the Champ de Mars, near the Seine, is 

the picturesque building which has been erected to 
represent the German marine. The photograph gives 
a good idea of its general appearance. The main 
portion of the building is in characteri�tic German 
sty le, and is decorated with marine emblems. The 
wal ls are finished in white staff" with an ornamental 
border in fresco representing vatious forms of steam­
ships and s a  i i i  n g vessels. At 
one corner is an arched entrance, 
above which are two sailors in re­
l i ef, each with appropriate em­
blem�, supporting the national coat 
of arms. Ab.ove the main doorway 
is a small tourelle in the form of a 
l ighthouse, carrying above a system 
of semaphore signals. The bu ild­
ing is surmounted by a tower which 
rises t.o a considerable height, repre­
senting one of the German light­
houses ; it is painted aiternatt'ly 
white and brick red ; a platform 
near the top is upheld by four pro­
jecting turrets, and from this rises 
·the upper portion su pporting the 
cu pola, in which  has been instal led 
a powerfu l  arc projector of the  
Sch uckert system ; from this ele· 
vated point  i t  st'nds its rays to al l 
points of the Exposition grounds. 

The building has three storie8, 
not including the l ighthouse. On 
the first floor are a n umber of ex­
hibits  of great interest covt'!ring a 
variety of subjects pertaining to 
marine architectnre and life-saving 
apparatus. There is a large globe 
of bronze, about 12  feet in diameter; 
upon it the continents are repre­
sented in s ih'er and the sea in light 
blne, whiie the rout.es of the princi­
pal Herman navigation companies 
are traced by l i nes of different col· 
ors. The geuiu8 u phold ing the globe 
is in repousse bronze, as are also the 
handsomely executed figurt's be· 
neath the globe. The total height 
of the globe from the floor is about 
30 feet. Around the base are the 
signs of the zodiac represented in 
relh�f, and a series of tab lets' bear 
the names of the prominent navi· 
gation companies. Another il I us· 
tration shows a model of the iarge 
office b u i lding of the North Ger� 
man Lloyd erected at Bremen ; it 
was design�d by the a r c  h i t e c  t 
Poppe, of that city. The model is 
executed in plaster, 

stahled glass ; below is reprt'sented the main dining 
saloon, with all its fittings reproduced in miniature ; 
red is the prevailing color of the upholstering and 
tables ; upon the latter are numerous incandescent 
lamps. The gallery above is finished in hardwood 
and bronze ; the finishing of the different saloons is 
shown, and the whole gives a very �ood idea of the in­
terior arrangement of the vessel. On one side is a large 
model of the same vessel, which measures about 12 
fe�t long ; it  is finely execut.ed in  all i ts details. Near 
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i t. a model of about the same size shows the " Kaise .. 
Wilhelm del' Grosse " of the same company ; a smaller 
model, about 8 feet long, shows the .. Friedrich der 
Grosse. " The different war vessels are also repre­
sented by a number of models of smaller size ; among 
these may be mentioned the armored cruiser " Weissen­
burg," also the " Yakumo," built for the Japanese ser­
vice. These two vessels  were built at the Vulcan 
Works at Stettin.  The 'firs t-class battleship " Karl 
der Grosse " is  represented by a model of fine work­

manship, showing the details of the 
armament. 

The floating dock at Hamburg, 
of 17,500 tons, constructed by Blohm 
& Voss, i s  repre8ented in  miniature'; 
it carries a derrick crane of 150 tons. 
Upon the dock is the steamship 
. .  Potsdam " ;  a portion of the quay 
is seen, un ited to the dock by a 
number of bridges ; a railroad runs 
along the water's edge. Another 
model shows the 0 p e r a t i. o n of 
lengthening out the government 
postal steamer " Prel1ssen " upon 
a floating dock, and the method of 
putting in the intermediate piece!! ; 
at the · same time the interior ar­
rangement of the vessel may be ob­
served. An interesting collection 
consists of a number of torpedo 
boats, constructed for the different 
governments by the S c h i  c h a u 
works at Elbing. Among these is  
represented one of  eleven torped9 
boats of 27 knots built for the RU8-
sian marine, and another of 30 
knots for Italy. A num ber of types 
constructed for the Japanese, Rus· 
sian, and Chinese marine are to be 
seen, and torpedo cruisers built for 
Norway and Austria. The Vulcan 
docks, of Stettin, have also a num­
ber of models, among which may 
be mentioned the armored cruiser 
" Herth a ; "  the cruiser " Bogatyr," 
built for the Russian government, 
is also shown. 

PARIS EXPOSITION-PAVILIQN OF THE GERMAN MARINE. 

On the second floor one of the 
main objects of interest is a large 
model of the port of Hamburg, 
bui lt upon a platform. The bui l d­
ings and streets of the city and the 
different docks with their vessels 
are well represented, giviug a good 
idea of the large amount of ship­
ping handled by this port, which 
has become one of the most import. 
ant of Europe. Near it is a model 
of the boat· which is to be used in 
the Antarctic expedition which is to 

. take place next year ; 
the b o a  t is repre­
sented in 1\ scale. 
I ts actual length is 
138 feet, with a maxi­
m u m  w i d  t h of 36 
f e  e t ;  it has 1,442 
t o n  s displac6ment. 
The engines are de­
signed to furnish 275 
horse power. '.r h i s  
boat has been built 
at the H o w a l d t s­
w e r k e  a t  K i e !. 
Among the o t h e r  
models to be seen on 
this floor may be 
mentioned those of 
the principal yachts 
of 1 8 9  9. besides a 
num ber of other ves­
sels. On the third 
fl 0 0 r is s e e  n the 
fl 0 a t i n  g c I' a n e, 
" Turgud Alb," built 
f o r  Constantinople 
by the Bremen Com­
pany, and t h e  ar­
mored cruiser •• Vic­
toria L o u  i s e." A 
n u m b e  r of collec­
tions of ships' instru. 
ments are s h o w  n 
here ; S c h a ff e r & 
B u d  I' n b e r g, 0 f 
Magdeburg, have an 
extensive exhibit of 
marine pumps and 
valves. D i ff e r e n t  
forms of diving appa­
ratus are to be seen, 
and several :mproverl 

and measures about 
7 feet square a.t  the 
base ; u n d e r  t h e  
model are a nuinber 
of p h  0 t o g  r a p  h s 
showing i ll t e r i o r 
v i e  w s in d ifferent 
vessels of the com­
pany, a n d b e l o w  
these are a number 
of small models rep­
resenting the prin' 
cipal vessels ; among 
the largest of t hese 
III a y be mentioned 
t.he " K a i s e r  Wil­
h e l m  1 1. ," t h e  
" F r i e d r ic h  d e r  
Grosse," etc. T h e  
great n u m b e  r of 
models shown indi­
cates the size of the 
company's flt'et. III 
front of each vessel 
i ;  a card giving the 
princip�l d imensions 
and data. Not far 
from this is to be 
seen a partial section 
of the new steamer 
" Deutsch land," exe­
cuted in one-third 
n a t u r a I size. The 
front is arranged to 
be fl u 8 h with the 
wal l, and the specta· 
tor looks into the in·  
terior of the vess.el.  
'fhe main ga l lery is  
t h us seen, \\' i t h  i t� 
three decks and i LS 
u p p e r  d o m e  o f  BXHIBIT OF THE NORTH GERMAN . LLOYD-PAVILION OF THE GERMAN MARINEr. forms of divers' suits. 



REOONSTRUOTION IN CONORETE OF DRY DOOK 
No. 2, NEW YORK NAVY YARD. 

The reconstruction of Dry Dock No. 2 of the New 
York navy yard, Brooklyn, affords a striking object 
lesson as to the defects of wood and the advantages of 
masonry in this kind of structure. The choice of tim­
ber in  dry dock construction was determined entirely 
hy considerations of cheap first cost ; for not even the 
most sanguine advocate of wooden dry docks has sug­
gested that they would compare in economy of main­
tenance and repairs with the stone docks. 

Dl'y dock No. 2 was built  in 1890, and after a useful 
life of only niue years, it has failed so completely as to 
render its ent.ire reconstruction desirable. Compare 
this with the record of the adjoining dry dock No. 1, a 
granite structure, which is j ust as good to-day as when 
it was opened over half a cen tury ago. 

On more than one occasion we have descri bed the con­
structive features of wooden dry docks, and the reader 
is  referred to the i l lustrated article in our issue  of 
February 20, 1897, describing the big dry dock officially 
known as No. 3. 

Apart from the serious objections to wooden dry 
docks on the score of their rapid decay and the need of 
constant renewal, either in part or in whole, their con­
struction is such that they are but poorly adapted to 
withstand the l;Jeavy hydrostatic pressure to which 
they are subjected when dry. The floor and walls of 
the wooden dry dock are nothing more than a com­
paratively thin shell of wood, bolted down upon a 
lliass of pil ing which has been driven over the whole 
area of the dock ; and whi le  they are fully able to with­
stand the outward pressure due to the weight of a ship 
when the dock is empty, or of water when it  is full, they 
are entirely unsuited to withstand the in ward 
thrust of water which may get in beh ind the 
altars and beneath the floor when the dock 
j� p umped dry. In the case of a large dock 
30 feet in depth, the hydrostatic pressure 
tending to burst in the floor and lower walls 
will approximate one ton to the square foot. 
Such a disaster is guarded against hy dri ving 
severar walls of sheet-pi l ing entirely around 
the dock ; but it frequently happens that 
carelessness in driving the piles, or the pres­
ence of obstructions underground, wil l  cause 
a break. in the continuity of the sheet-pil­
ing, and permit the accumulation of water 
behind the altars. 

J t itutifit jmttitlu. 
operations connected with dry dock repairs. The 
old floor of the dock was left undisturbed between 
the side sills, but the transverse timbers were extended 
beneath the concrete for the full width of the new 
floor: in order to give increased transverse strength to 
withstand the upward thrust due to hydrostatic pres­
sure. 

The concrete monolith will be extended entirely 
around the dock to the inner of the two grooves pro­
vided for receiving the caisson gate. Here the timber 
groove will  be replaced by one in granite. It is fortu­
nate for these repairs that the dock was designed with 
outer and inner grooves, since by placing the caisson 
at the outer groove and shoring it frolll the floor of the 
dock, as shown in one of Qur first page illustrations, it 
waR possible to build the new granite groove without 
any further preparation. Had it not been for this cir­
cumstance, it would be necessary to build a heavy cof­
fer-dam across the entrance channel, whose cost would 
have added greatly to the total cost of the reconstruc­
tion. Advantage has been taken of the opportunity 
offered by the construction of the new groove to build 
a new caisson and enlarge the entrance to the dock, 
the enlarged caisson affording an entrance 72 feet wide 
on the bottom as against 53 feet, while a gain in width 
of 5 feet has been made at the coping, and a gain of 
6 i l lches in the depth over the si ll. The result of these 
changes is that the reconstructed dock wi l l  be capable 
of accommodating any ship in the United States navy. 

When it is stilted that the cost of these repairs wi l l  
be about $600.000, it .might seem that the advantages 
which we have outlined above were purchased at a 
rat her dear figure ; but when we consider the relative 
cost for repair!! of masonry and timber docks already 
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®orre�ponilence . 

The Color Screen for Astronomical Telescopes. 

To the Editor of the SCIENTIFIC AMERICAN : 

The article on the su bject of the color screen in tht! 
issue of the SCIENTIFIC AMERICAN of September �2 
contains some statements whicli are not in accord with 
the historical facts in regard to its development, and 
some conclusions in regard to the results which are 
premature, if not erroneous. I am glad, in the 
intel'ests of scientific and historical accuracy, which 
the SCIENTIFIC AMERICAN always aims to serve, to 
give ful ier information in- regard to the facts of the 
case. The color screen for the purpose described can 
hard ly be called an invention, but an appl ication to 
visual telescopes of a device well kno�n in  photo­
graphy, but used for a somewhat different effect. Its 
use on the 26- i nch equatorial of the Naval Observa­
tory was the result of successful experimen ts made b y  
Prof. See and Mr. Peters to remove the violet-blue 
halo caused by the secondary spectrum, which is a 
source of annoyance in al l large achromatic refractors. 
While its use for this purpose is effective, it ought not 
to be inferred that it causes a decided i mprovement in 
bad definition of the image due to atmo�pheric condi­
tion , It would also be premature to assert that the 
experi lllents show such decid�d effect in the reduction 
of the d iameters as are indicated in the article in 
question, unti l  further measurements shall  have been 
made by other observers both with and without the 
color screen, in order to remove the probabi lity of sys­
tematic personal error to which all observations of this 
kind are peculiarly subject. 

At the time of the pUblication in the As· 
tronomische Nachrich ten , in April, 1900, of 
the description of the color screen and the 
preliminary results obtainerl by its use on 
the great equatorial of the Naval Observa­
tory, it was thought that the matter was 
entirely new. The editor of that journal, 
however, in an editorial foot-note, cal led 
attention to a previous successful investi­
gation of the same character as fol lows : 

" Concerning earlier successful attempts to 
eliminate the secondary spectrum, compare 
M. Mittenzwey, Astronomische N achrichten, 
2523 and 2524, ' On the Absorption of the 
Secondary Spectrum in Large Refractors. ' " 

These earlier investigations do not ap­
pear to have been generally known, and the 
use of the color screen does not appear to 
have been carried beyond the experimental 
stage or practically tested by use on an in­
strument of large dimensions. A reference 
to Mittenzwey's comm unication on this sub­
ject in the Astronomische N achrichten, 1883, 
shows, however, that he fully appreciated 
its advantages, as will be seen by the follow-
ing brief qnotation : 

. 

In the case of the dock now under con­
sideration, it seems that during a heavy -an d  
prolonged rain storm last year, t h e  culverts 
proYing i nsufficient to carry off the storm 
water, it flowed over the surface of the navy 
yard and collected behind the walls of 
the dOClk, which proved unequal to the 
strain u pon them, and bulged out at the 
point sh own in one of our first page illus­
trations, to the extent of several feet, break­
ing off the 12 X 12 caps, and generally wreck­
ing the structure over a considerable por­
tion of i ts area. lt was decided that the 
most sat is factory way to repair the damage 
wou l d  be to reconstruct the walls of the 

Cross-Section Through Side Wall of Old and New Dock, and Detail 
of Altar Protection. 

" A  thorough spectroscopic investigation 
of the absorption of a large number of colored 
media has finally resulted in an extremely 
simple method, by which the secondary 
spectrum in the achromatic telescope is so 
far removed as to be impercepti ble in an in-

d ock in concrete. 
In carrying out the repairs, the steps, or 

" altars, " as they are called, were first stripped to the 
level of the lower guide-wales of the sheet-piling, as 
shown in the lower engraving of our first page, and the 
backing was excavated to the same level. The wall of 
sheet-pil ing  was then driven, the pi les penetrating to a 
depth of 54 feet from the grou nd level. The stri pping off 
of the timber structure and the excavation of the back­
ing  was then carried down until it was possible to put 
in position the shorin� t imbers, which will be noticed 
extending from the longitudinal wales to the old sill or 
bottom altar at the floor of the dock. The excavation 
was then carried down to the floor level and round 
piles were driven over the whole surface, the distance 
from center to center of the pi l ing being 2 feet. The 
p i les were then cut off about 6 inches above the 
ground, as shown in the accompanying transverse sec­
tion of the dock. On this foundat ion, as thus formed, 
was built up the concrete monolith, its outer face 
abutting against the wall of the sheet-piling and its 
inner face being stepped into altars. It was originally 
intended to build the altars of granite : but to avoid 
the delay that would be caused by waiting for the de­
livery of the granite, it was decided to build them of 
concrete. To protect the altars, 1%" by 2M-inch brass 
nosing-strips were laid along their edges, and 3 by 12-
i nch pine fenrler-strips were let into the risers, as shown 
i ll the accompanying drawing. 

It wil l  be noticed. that the slope of the side walls of 
the concrete dock is considerably steeper than that of 
the old strnctl1re, the t wo being in the ratio respec­
tively of 2 to 3 and about 1 to 1. The result is that 
the new dock has a form which is very much better 
adapted to the docking of ships, inasmuch as it gives 
more room (22 feet on the floor) where it is greatly 
needed" and brings the u pper edges of the dock closer 
to the sides of the ship-advantages w h i ch greatly 
facilitate the oondling of rna terial and the general 

NEW OONORETE DOOK, BROOKLYN NAVY YARD. 

in existence in the United States navy, it will be real­
ized that the more durable structures are, in the long 
run, the more economical. The figures furnished by 
the Bureau of Yards and Docks show that during the 
seven years from 1892 to 1899, the repairs on the three 
stone docks at Boston, New York and Norfolk amount­
ed to only $4,543, whereas the rt'pairs on the three 
timber docks at New York, League Island and Norfolk 
amounted during the same period to no less than $426,-
073. The reconstruction of the dock has been carried 
out under Capt. P. C.  Asserson, C .E . ,  to whom we are 
indebted for courtesies extended in the preparation of 
this article. 

. . .  ' .  
A New- Use f'or Fogged Plates. 

Dry plates that have been fogged before exposure in  
the  camera by some means or other, can be util ized 
for the production of transparencies. Take the fogged 
plate and expose it to lamplight for a few minutes, in  
order that i t  may be fogged evenly al l  over. Then im­
merse it in the  following solution : 

Copper chloride . _ _  . • • • •  , • • •  . • • . . • • • . . . • . • . . . . . . . . . . . .  350 grains. 
Potassium bromide . . • . • • . • • • • • • • , . . . . . . . . . . . . . . . . . . . . . .  42 .. 
Water . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 ounce6. 

The plate should be left in this bath for about ten 
minutes, and then thoroughly washed in water. The 
whole of the operations may be performed in . orange 
light. .When dry the plates are comparatively insen­
sitive. To print, the plate is placed behind the nega­
tive in the printing frame in the usual manner, and 
with a negative of average density an exposure of from 
twenty to th irty seconds may be given in diffused day­
light ; or from two to five minutes at a distance of 
about twelve inches from an ordinary lamp or gl\S 
burner. Any developer may be used, but care should 
be exercised to use rather a large proportion of bro­
mide. 

strument of 6 inches aperture and 60 inches focal length 
with 400 magnifying power, whi le  the brightest colors 
of the spectrum suffer thereby no perceptible diminu­
tion in intensity. The image of a bright star is shown 
• . . as a little disk surrou nded by a few diffraction 
rays, yet completely free from the strong violet- blue 
halo whiClh in instruments of large dimensions forms 
such an objectionable feature. Upon the disks of 
planets, detai ls of delicate markings are rendered dis­
tinct which otherwise are seen only with difficulty. 

" The contrivance consists of a capillary fluid cell of 
blue-green fluorescent derivative of resorcin, fl uores� 
cein ,  which is inserted in the cone of rays close to t i l e  
ocular system . 

" A very weak alkaline solution of the same in glyce ­
rin, which wi l l  not dry up, was inclosed in a capillary 
cel l of two plane parallel glass plates, and this cel l in 
turn was fastened onto the plane f:urface of the field 
lens by a film of oil, or else to the cap of the eye­
piece." 

By giving the above statement due pUblicity you will 
greatly oblige S. J. BROWN, 
Prof. of Mathematics, U. S. N. Astronomical Director. 

Washington, D. C. ,  October 9, 1900. 

AT Altoona, Pa. , the Edison Electric Il luminating 
Company strings its wires with the aid of an electric 
motor, which is carried by a truck. The current 
for the motor is obtained by tapping the company's 
three· wire system. The motor drives an ordinary 
stonemason's crah. The speed is reduced by a counter­
shaft, which giyes a rate of rope travel of 40 feet per 
minute. A %:,-inch rope is nsed and a small  four-jaw 
home-made clutch,  to which the w i re is faRtened. The 
wiremen, have no difficulty in pul l ing up 3,000 feet of 
large bare copper wire a day On street work, says The 
ElectriCal Wodd, 

. 
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Selence Note •• 

The Rothamsted experimental station, which was es­
t,ablished by Sir John Bennet Lawes, was given to 
the nation before h is death.  

Lieut. Amsdrsp's polar expedition has just returned. 
rIe examined and charted the region from Cape Dal· 
ton to Aggas Island, and thus obtained a chart of the 
whole coast of East Greenland from Cape Farewell to 
Franz Josef Land. 

The failure of the " Windward " to return from the 
Arctic regions is thought to denote the· fact that the 
explorer will not attempt to return this year. It is 
probable that the season was an open one i n  the far 
North, and if this was the case Lieut. Peary may have 
taken the .. Windward " into some high latitude, 
hoping to use the " pssel in an expedition next season. 

Helen Keller. the interesting bl ind and deaf mute, 
has passed the entrance examination to Radcliffe 001-
leg-e. She has chosen the French, English, and Ger­
man courses, alld i n  addition the course in history. 
The examinal hn papers were made out, using the 
ra.ised point  system, and she wrote the answers upon 
a typewriter. At the lectnres she is accompanied by 
Miss Snllivan, who sits close hehind her and gives her 
in the manual language whatever the instructor may 
be saying. 

Prof. Robert Koch, the famous bacteriologist of Ber­
lin, has returrH'tl to Enrope. He has been conducting 
scientific i n vest.igations i n  the German colonies for a 
year, and has now reached Hong Kong. He states 
that he has d iscovered means for preventing the spread 
of malaria in malarial districts, and has found means 
of extirpating i t. H is  experiments in this line were 
cond ucted in New Guinea, whel'e large numbers of 
natives die yearly of malaria. He pr"scribes a medi­
cint' the ch ief  ingredient of which is quinine. It is 
said to be both curative and preventive. He also 
found it necessary to expel the parasi tes of malaria. 
Details are not given as  to how this is accomplished, 
but it  is known that he has carried on invest.igations 
u pon the transportation of the malarial germ by mos­
qn itoes. He considers that in temperate climates it 
w i l l  be more t'asy to stamp out malaria than in tropi­
cal cl imates. His investigations will be completed in 
his laboratory at Berlin.  

When O. Lehmann announced his discovery of liquid 
crystals, ten years ago, he was greeted with a chorus of 
doubt and disapproval, but he has since succeeded i n  
proving that all the characteristics of crystallization 
w hich his l iquid crystals do not possess cannot logical ly 
be made part of the definition of a crystal. ']-,he only 
�eneral characteristics of crystals ar", that they are 
not isotropic, and that they possess a molecular direc­
tive force which governs their shape and the distribu­
tion of accretions. The directive force is preserved 
by means of the surface tension, and crystals may, 
therefore, be liqnid or sol id, but they cannot be gas­
eous. Liquid crystals may be produced by depositing 
solid crystals from a mother l iqn l lr on the cover glass 
of a microscope and gently heat ing the latter until the 
fusing point is exceeded. Theil' optical properties can 
then be conveniently studied. Their don ble refraction 
and d ichroism indicate a difference in  the dielectric 
constant and the electric conductivity respectively in 
different directions, but these differences cannot be 
placed i n  evidence owing to tht' electrostatic rotations 
which free crystal s immersed in a liquid undergo in an 
electrostatic field. In a magnetic field, however, the 
cryst.als show a distinct tendency to place their axes 
of symmetry normal to the l inps of force. The author 
expects to obtai n valuable results by apply ing this dis­
covery to living cells.-O. Lehmann,  Ann. der Physik. 

T wo Frenchmen, M. Balsan and M. Godard, recently 
made an ascent in a bal loon at Vincen nes with a view 
to reaching the greatest altitude that could possibly be 
obtained. They did not succped i n  lowering the record, 
ho wever. During their journey they kept a record of 
thei r impressions and sensations at various heights. 
They first began to experience the nauseating effects 
of the rarefied air at 18, 200 feet, when their temples 
ached and their vision was blurred. At 20. 150 fept M. 
Balsan was rendered so i l l  that he conld neither speR k 
nor reach his bag of oxygen, and had to be attended 
by his companion. Shortly afterward the latter was 
somewhat paralyzed and could only move w i th d i ffi­
culty. But  wi th  the application of oxygen they were 
rt'stored, anQ they were bnt little inconvenienced. At 
21.450 feet they described the cold as being in tensp, 
and that their beards were covered with ice. W hen 
22,400 feet was attained. they were rendered so hel p­
less, and the pain was so great, that they could hard ly 
gather sufficient strength to open the valv,e of- the  bal· 

. loon. When they reached .the ground, they were in a 
very exhaustpd condition. DI·. Ber�on, i n  com pany 
with Mr. Art h u r  Spencer, ascenot'd some months ago 
from London to a height of 27,500 feet, w h i le Messrs. 
Cox well and Glaisher ascended to the height of 35, 000 
feet, at which alti tude  one of the travelers was rel l­
dered u nconsc iou:,. �vhi le  the other on l y  j ust succeeoed 
in opening the val ve by pulling the rope with his  
teeth. 

Engineering Notes. 

At the new Orleans station, at Paris, a most elabor­
att' systt'ln of travel ing ramps has been devised for the 
transportation of baggage about the building. The 
pieces are taken from the low level of the tracks and 
are hoisted to the baggage room, where they are dis­
charged at sorting tables. 

There have been several instances in steel works of 
workmen being poisoned by water gas, which consists 
largely of carbon monoxide. Tile only remedy h ither­
to known has, we believe, been 'the transfusion of 
blooo, but another is now announced by M. A. Mosso 
in a note to tht> Comptes Ren d us of the Paris Aca­
demie des Sciences. U nfort nnately,  the remedy is 
not an easy one to apply, as it consists in putting the 
victim in an atmosp here rich in oxygen and under 
pressure. Thus, of two moukeys, both poisoned by 
carbonic ox ide, the one left to its own resources died, 
while the other, being placed in au at mosphere of oxy­
gen at 'a pressu re of 30 pounds per square inch, recov­
ered complete ly in half an hour. 

In the course of the additional forthcoming trials by 
the English Adlll iJ"alty with the old hu lk  of the " Belle­
isle " t he naval authorities will endeavor to ascertain 
the resisting qual it ies of Krupp armor under varying 
conditions. One side of the vessel will be armored for 
a length of 20 feet with 6-inch Krn pp armor, and on 
the other side a simi lar plating of 4-inch Krupp armor. 
Projectiles wil l  then be fired at these plates from the 
different guns of a first-class battleship, at varying 
ranges, and the results wi l l  be careful ly observed by 
the- representatives of the Admiralty watch ing the 
tests. The work of plating the vessel for these experi­
ments is now in progress, and it  is estilllated that two 
or three months will  elapse before she wi l l  be ready. 

In a letter to The London Times, S ir W. B. Rich­
mond, president of the Smoke Abatement Society, 
states that there are about  18 m i l lion tons of coal con­
sU liled anl1dally in London,  cost.ing some 1 6  mi l l ions 
sterling, of which probau l y  3 l lJ i l l ion tons are consumed 
by gas and other llIanufactol"ies. About two-th irds of 
the heat produced by the combustion of coal is lost i n  
the ord inary grates b y  passing u p  the chi lUney�, and 
the loss thus incu rred is about 8 m i ll ions sterling a year. 
It has been proved beyond dispute that factory fur­
naces can be quite easi ly  rendered smokeless, and at a 
saving to their owners of frolll 10 to 20 per cent of the 
fuel consullled. W i t h  the use of the  automatic feeder 
cheaper coal than anthracite can be adopted. The 
techn ical committee of the Coal Smoke Abatement 
Society has exami n ed and approved grates which ,  
while t.hey maintain the  open fire, consume a l l  t h e  car­
bon, and hence no appreciable quantity of smoke as-
cends the chimney. 

• 
The magni tude of potential ity of the maritime pros­

perity of Great Britain has been graphically i l lus­
trated during the past few months, owing to the state 
of affairs in China. When England went to war 
with South Africa, th e  w hole of her 230. 000 troops 
were dispatched frolll E ngland in their transports 
w ithout any appreciable  i nterference with her mail 
services to the various parts of the world. Trne, some 
of the  larger, more commodious, and fleeter vessels  
were commandeered to accelerate the passage of the 
troop's to the seat of war, but their places upon the 
mail  services were easily fi l led by other boats, and 
-the international traffic has been carried on in i t s  usual 
manner. Indeed, i t  was d ifficult to believe that the 
country was at war, s ince everything was accom plished 
so smooth l y  and without the slightest hitch. Bnt the 
same cannot be said in connection with the maritime 
commerce of other nations. The transportation of the 
troops from Germany to China was snch a tax u pon 
the young cou ntry that its ord i nary mal"iti me traffic 
was in danger of being absolutely d i slocated.  The 
solution of the d i fficulty was the  chartering of  English 
vessels, which were readily obtai ned,  R u ssia was placed 
in the sallie d i lemma, and when France was em broiled 
wi th  Madagascar, t h e  Frllnch tl"OOpS were con veyed to 
the scpne of operations in E n g- l ish vessels. Gigantic 
thongh t h e .  marit ime commerce of GI·eat Bri tai n is, it 
is sti l l  rapid ly  increas ing. At present  that country's 
foreign trade is equal to one- fifth of that of the whole 
world i n  val ne. Accord ing to Lloyd's Register of ship­
ping for 1 900-01, no less than 7, 020 Rteamers, aggregating 
1 1 , 513, 759 tons, and 1 . 894 sai l ing vessels, representing  
a tonnage of  1 ,727. 687 tons . are owned by varions com­
pan ies throughout Great Brita i n .  Then the various 
colonies own 910 steamers of 635, 3U1 tuns and 1,014 sai l­
ing vessels equal to 384. 477 tons between them. There­
fore, it  wil l  be seen that the grand total for G reat Bri­
tai n and her colon ies is as follows : 7, 930 steamers, ag­
gregating  12,149, 090 tons ; 2, 908 sai l ing ve�sels , aggregat­
ing 2, 1 1 2. 1 64 tons ; grand total , 10, 838 vessels, aggre­
gating 14,261, 254 tons. According to Lloyd's, the 
w hole of the world's over-sea traffic, with the exception 
of the smaller i nsignificant states, is carried on with 
28.422 vessels of all k inds, representing a gross tonnage 
of 29, 043, 728 tons. Therefort'. it w i l l  be seen that G�eat 
BI·i ta in  and her colonies own about onp-third of th : 
world's vessels, amounting to nearly half the world's 
gross tonnage. 
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Electrical Note •• 

Mr. H. Edmunds, of London, has devised a means of 
insulating cables with paper. His idea consists ot  
thorough ly impregnating paper with a mixture of  reo  
sinous material and oxidized oi ls, which are reduc�d to 
a thin consistency by the application of heat. The 
paper is then immersed in this solution, and allowed to 
become completely saturated with the mixture. When 
it  is withdrawn from this bath, the permeated paper is 
wound spiral ly round the conductor. The inventor 
claims that the paper when immerspd in the resin and 
oil bath soaks up a sufficiency of the so lnt ions to form 
a layer between the folds of the paper, between the 
conductor and the paper, and also outside the paper. 
These operations are conducted wh i le the paper is sti l l  
warm and the sol ution fluid ,  He then permits  t he 
treated condnctor to cool. Instead of treating the  
cable in  the  above men tioned mannel·, strips of papel' 
saturated with an oi ly matter 01' l uuricant which is 
free from moisture and of good inSUlating qual ities 
may be wound round the conductor alternately with 
the resin impregnated paper. The inventor, after he 
has covered the cond nctor with this paper, winds 
ronnd an outer wrapping of braid ing or some other 
material, such as j ute or cotton, which has previously 
been i mmersed in  a ' hot bath of a m ixture such as 
diatrine. 

The most economical l ight is that whose spectru m  is 
confined to tbe visib le rays, and which does not in­
volve the s imnltaneous emission of either infra-red 01· 
ultra-violet rays. Elect ric l ight  marks i n  this respect 
a distinct advance on the older m ethods of l ighting, 
and electric luminescence decided ly  w. But no for m  
o f  light hitherto produced eqnals that of the glow­
worm in efficiency. The l ight of luminous organ is l l l s  
only contains an infinitesimal amount of  heat. R.  Du­
bois has been exhi bit ing some " photo-bacterial " pm 
ducts at the Paris Exhibition , and he now gives S O l l ie  
particu lars of the l iquid medium w h ich best suits tl le i r 
development. The l iqu id exh i bited at the Pal ais de 
1'0ptique consists of water containing sea salt, g ly­
cerine or man nite, and eithel· peptone or  asparagoil lf' ,  
with an arld i tion of some phosphorated compound l ike  
nucleine, phosphorated lecyth ine, or potassium phos­
phate. The author gives no i n formation concerning the 
species of bacteria used. He says that the permanence 
of the light varies with the purity of the ingred ien ts  
and the venti lation and agitation of the l iquid. It may 
last six months. A room lllay be lighted u p  with a 
l u minosity like that of the fu l l  moon. It may be that 
these photo-bacteria will acquire the industrial importc 
ance of the yeast fungus, but that will probably be 
eclipsed by some purely physi cal method of generating 
culd l ight. -R. Dubois in Oomptes Rendus. 

Mr. H. Bremer, of Neheim on the Ruhr Ri ver, has 
been condncting  some exhaustive experiments with a 
view to obviating the blue color of the electric arc 
light. He h as prepared some special carbon i m preg-­
nated with salts of calci um,  s i l i con, and magnesia, 
especial ly  with calcium, the reddish yellow flame pro­
ceeding from w h i ch considerably softens the color of 
the tight. The oxide of calci um covers the inside 
of the globe with a thin  coating of a white deposit  
which serves to diffuse the l ight i n  all directions, in 
the same manner as if a frosted glass globe were em· 
plOYI'd . By this  means the glowing poin t  of the car­
bon is not seen, neither are there a n y  of those shadow 
l ines upon the upper half of the globe and practical l y  
darkness beneath the lamp, b u t  t h e  globe is bright all 
over. Photometer tests have been taken of lamps 
suppl ied with these carbons, and they prove all  that 
the inventor claims for them. With an arc lamp tak­
ing 1 2 ' 3  am peres at 44 5 volt�, the light was comtant, 
over 6, 000 candle power in the cone between 450 and 
900 with the horizontal, and 1 . 000 cand les on the hori­
zontal itself. The electric current consum ption of the 
lamp was 0 ' 196 w a t t  per candle without a globe and 
0 ' 196 watt per candle  with  the globe to yield a hemi­
spherical intensity of 4, 300 candles. The inventor 
places h i s  carbons in a vertical pos i t i01l, but  sl ightly 
out of al ignment.  The arc is  flattened out so that 
the  l ight  e lll i ssion may be i lll proved. The inven­
tor states that his carbons are especial l y  valuable i n  
m i sty weather, owing t u  t h e  yel low nature o f  the 

light. One of these arc lamps with four arcs haR been 
suspended at a he ight  of 312 feet from the E iffel Tower 
in  the  Paris Exposi tion, so that their various ad van­
tages and potential i ties may be estimated. The four 
lamps are arranged in two series, and take together 55'S 
amperes at 89 '3 volts. Tests were carried out with these 
lamps at a height  of 26 feet abo\'e the gronnd, first 
without a globe and then when fitted w i t h  the  globe. 
In the first instance the light intensity was 80. 000 

candles. corresponding to a current consumption of 0 ' 1  

watt per candle, that is, w i t h  the hemispherical inten­
sity estimated at 49, 7'30 candles. Bnt when the globe 
was fit,ted, the hemispoerical intensity was reduced to 
Ilbont 26, 900 candle�, which is equal to a current con­
s n mptiQn of 0'17 watt per candle. There is olle d raw­
hftel" however, to these carbons, and that is that they 
are cons ll llled in about half the time it takes the ordin­
ary carbon to burn. 



A. 1tECHANICAL SCARIFIER. 

Probably no road paving is worse than a macadam 
road when it gets uneven and is in want of renovation. 
But the repair of a macadam road is both slow and 
E'xpe nsive, necessitating the blocking of the thorough· 
fare for several days. Then, again, pedestrians incur 
considerable risk by flying pieces of stone, which can­
not possibly be avoided by the hand-pick· 
i n g  process. Messrs. Marshall & Som, 
Li m i ted, of Gai llsborough. Englal l fl.  
ha\'e placed o n  the market a scarifier 
w h ic/:l may be attached to a traction en­
gine or  steam roller. The �carifier is &t. 
tached to the back end of ( he tender of 
t.he roller in  8uch a DlllDner that the 
weight and strain in connection with the 
same are equally distribu ted over the full  
width of .the tender. The latter is con­
structed of extra thicknE'ss and strength, 
so that there is no poss i b i l i ty of the roller 
itsel f being pulled to piE'ces through the 
vibrations of the scarifier. 

The �carifier itself  works on a travers · 
ing 1lI0tion. By this means it can be set 
to scarify any part of the road, from the 
gutter on either siile to the crown, with · 
Ol1 t  having to t l1rn the engi l le  round. 
Then, agai n ,  it can be arranged to ope· 
rate either backward or forward, an 11 
the depth of t.he cut int.o the road can be 
easily · regulated by JDeans of a hand 
wheel and worlD gear. Under ordinary 
c i rcunistances it wil l  score the road to a 
depth of about two or three inches, but. 
of conr�e. this depends upon the nature 
of ( he road upon which the scarifler is at 
work. 

The scarifier consists of a dozen chisels 
mounted· i ll a swinging frame, pivoted Itt its upper ex­
tremity and carrying two segments of worm wheels gear­
ing into two worms. The tools are rigidly  held in posi· 
tion in the frame by means of wedges. so that there is 
no possi bi l ity of their working loose while at work. 
They can easily  and readily be withdrawn when re­
quired for sharpening or replacempnt. One set of 
chisels is intended for forward work and the other set 
for working backward. A lever actuates in a slotted 
sector, for the purpose of changing the scarifier from 
the forward to the backward motion, and vice versa. 

When the roller has completed its work, the scarifier 
may be l ifted from the groun d  to any desired 
height by means of the hand wheel and worm 
gear. This arrangement of gear is self· locking in 
any posi tion. 

By working with one of 'these scarifiers a mac· 
adam road llIay be scored in a very short time, 
and it  performs the work much more thoroughly 
than the hand pick. while there is also a consider­
able saving of material. The picking of a rolld is 
very destructive to the metal, but by means of 
this scarifier it is simply turned up regularly, and 
often only requires leveling and rol l ing in again. 
Then, again, the smface of the road is disturbed 
to a uniform depth throughout the whole section, 
which desideratum it  is impossible to obtain by 
means of t.he h and pick. 

. ' . . .  
THE 1 6·INCH RIFLE AND 20·INCH S1tOOTH-BORE 

C01tPARED. 
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panying map of New York city and vicinity, from 
which our cosmopolitan riladers may readi ly  deter· 
mine whether their nightly ride of one hour, more 
or less, into the suburbs would be sufficient to place 
them beyond its zone of fire. 

By the courtesy of the War Department, we are 
",nabled to present the accompanying photograph 

A SCARIFIER FOR 1tACADA1t ROADS. 

showing a full· sized model of the new :J,6·inch army 
gun, suspended above two of the largest coast·defense 
guns of the civil war period. The one to the left is a 
20·inch �mooth-hore Ro(l man. the largE'8t smooth bore 
in the world. The gun to the right of it, below the 
chMe of the 1 6  inch gun, i �  a 300 pounner Parrott rifle, 
w hich also is  the only one or" its size ever constructed, 
all the other Parrotts being of 8e inch,  6-inch and 
smaller bores. The 20- inch Rodman closely resembles 
in outline and relative proportions the celebrated 15· 
inch smooth·bores, of w h ich so many were used in 
the civil war. The i ron used in casting the gun was 
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what was . known as a No. 2 warm blast . hematite. 
The smelted pigs were remel ted and cast into pigs, 
which were again melted in three ai� furnaces. Thp 
weight of the iron mel ted was 172.000 pounds, time of 
melting 7� hours. t ime of casting 23 niinutes. After the 
gun was cast, water was run through the core for the 
first 26 hours, after which air was forced into the bore . 

at the rate o( 20 cubic feet per mi2ute 
from the 11th of February, 1864, the 
day of cft�ti n-g, to tbe 24th of the 8ame 
iuonth. 'l'he tenacity of the metal was 
found by actual test to ' be 28,737 pounds 
to the 8qnare inch. The length of this 
gun is 20 feet 3% inches, the maximum 
d iameter 5 feE't 4 i nche�, the diameter of 
the w uzzl .. is 2 feet 10 inches, and the 
total weig'ht 115 .200 pouni!s. For the 
sltke of com parison we recapitulate some 
figures of the new 16·inch army rifle as 
fol lows : The  length of the gu n is 49 
feet 2 '9 inches, the maximum diameter 
at breech 5 feet ani! at muzzle 2 feet 
4 inch e�, and the  weight  of t he finished 
gUD 300,000 pon n ds. The weight of the 
shot for the  20 inch smooth·bore was 
Itbout 1,000 pound"" whereas the t>hell for 
the 16· inch gun wi l l  weig'h 2,370 pounds. 

Ph osphorescent Bacteria. 

M. Raphael Dubois, in a paper read 
before -the Academie des Sciences, de­
scribes a series of experiments in which 
he obtains a lu minous source of consid· 
erable intensity by the use of certain mi­·crobes or photo bacteria, which have the 
power of emitting light. These are allow· 
ed to propagate in a liquid bouil lon of 
special composition. 'fhen the experi· 

men t is made with good microbe cultures to start with, 
and at the proper temperature, the . development is 
rapid, and the liquid soon contains. the microbes in 
sufficient quantity to /live the luminous effect. A glass 
vessel is used to contain  the liquid,  preferably with 
plain sides, and it is possible i n  this way to l ight a 
room strongly enough to . distinguish the features of a 
person placed at several yards distance, and news· 
paper tYPe may be read. The light has scarcely any 
calorific effect, and the properties of its chemical rays 
seem to be also feeble, as it requires several hours' 
exposure with an instantaneous plate to obtain a good 

image ; on the other hand, the rays seem to pos­
sess considerable penetrating power, as impres­
sions may be made upon the plate even though 
screens of wood or cardboard are interposed. A 
sheet of aluminium is, however. not traversed by 
the rays. 

In these experiments it is important that the 
bouillon in which the microbes are propagated 
should be .wel l  prepared. It should contain water, 
salt, an aliment analogous to glycerine or man· 
nite, another represented by the peptones or as· 
paragine, and an aliment containing phosphorus, 
such as n uclcine or phosphates, as well as traces 
of the mineral compounds which enter into the 
composition of sUl'h organ ism� . .  The use of pep· 
tone is attended w ith some difficulty, as putre­
faction is l ikely to set in and de.stroy the action ; 
if it is used, it shou ld be aerated by a current of 
steril ized air and slightly agitated. 

With asparagine the best results have beeu 
obtained, and thp solution keeps well, giving the 
phosphorescent effect in free air ; i ts cost, how· 
ever, is a disadvantage. If well prepared, the 
phosphorescent solution will keep for a long time 
without deteriorating ; the experimenter has kept 
some samples in a basement at a low temperature 
for more than six months. He expects to be 
able to increase the luwinous effect, and thinks 

In oUl' recent article on the new army lS-inch 
gnn, we descri bed the construction of this power· 
ful weapon aud gave some particulars of its reo 
markable ballistic powers. It was shown that if 
the gnn were set up at the Battery, . New York, 
with an angle  of elevation of forty degrees, and 
fired with a fu l l  charge of smokeless powder, the 
shell would reach a maximum height of 5� miles, 
and range to a distance of just u nder 21 miles. 
With a view to showing what a vast area would be 
dOln i nated by such a gun, we present. the accbm· 

1tAP OF NEW YORK AND VICINITY SHOWING AREA DOMINATED that a practical outcowe may result frow these ex-
BY FIRE OF 16·INCH GUN. periments. 

THE NEW ARiiY 16·INCH BREECH·LOADING RIFLE C01tPARED WITH A 20·INCl{ ROD1tAN SMOOTH·BORE AND A PARROTT aOO-l'OUNDER RIFL:B, 
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STRENGTHENING THE CANTILEVER BRIDGE AT 

NIAGARA. 
Niagara has a world-wide reputation for its famous 

bridges. More than one notable suspension bridge has 
hf'en built in wood, remodeled in steel, and then has 
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a center truss, and this is  accompl ished by cutting the 
great structure in two longitud inally through the cen­
ter and building the new steel work into place. The 
new truss is three times heavier · than either of the old 
trl1s!'ell, and the work will increase the carrying capacity 

of the bridge by from 75 to 100 per cent. The 
reconstruction has been in progress since last 
winter, and is being done by men employed 
by ,the ¥ichigan Central. Between the old 
piers at the water's edge two 
new stone piers have been erect­
ed on each side of the rivf'r, 
and each of these piers sup­
ports one of the new colu l11 ns • 

. On Itop of these new piers 
irOn shoes weighing 10 tons 
each have been placed. These 
shoes are heavier by four tons 
than the shoes on the old 
piers. Reaching up from the 
shoes to the bottom chord of the 
bridge are columns of steel, wh ich 
were placed in 25-f09t, sections, 
and weigh 12 tons to a section. 

249 
hole so formed, cupboards about 7 feet wide and 1� 
feet long were opened , and in them I-beams seven in 
number were placed. Each of the I-beams weighs 
900 pounds . The holes are to be filled in with con­
crete. 

The old laterals were about 30 feet long and extended 
diallonally from one post to allother. In the recon­
structed bridge they will extend from tbe outside posts 
to the posts of the center truss. In rebuilding the 

ONE OF THE TOWERS, SHOWING THE CENTER STRENGTHENI5G 
COLUMNS. 

When the new columns had 
been carried up to their full  
height and riveted in place, they 
were capped by two massive 
7-ton castings, whose d uty it is 
to transmit the loads of the new 
truss to thE) new tower. Between 
these castings was placed the 
section of the bottom chord of 
the new truss that extends over 
the tower, and above them were 
placed the vertical posts 55 feet 
long that extend between the 
bottom and top chords. On thA 
top of these posts were placed 
other steel castings. In these 
castings . in top and bottom 
chords are assembled the vari­
ous eye-bars, posts, struts, et!'. , 
that cluster at these points, each 
series being connected by large, 
t urned, and snugly·fitting pins. 
The center truss was then built 
out over the rh-er, the various 

VIEW LOOKING THROUGH CANTILEVER, SHOWING NEW 

CENTER TRUSS. 

given way to the more modern steel arch, in order to 
meet the. requ i rements of present day railroad ing and 
road t.raffic. This work has called for the E)xercise of 
unusual engineering skill and some daring original ity, 
and, indeed, it is difficu lt to. find any spot which pos­
sesses more interest for the bridge enginfler than the 
Niagara Gorge. . 

The accompanying photographs draw attention to 
the latest di fficu l t  feat to be accomp lished in this lo­
cal ity. They show the work of strengtheninlr the steel 
cant i lever bridge of the Mich igan Central Rai lroad. 
w h i c h , COIll­
pleted in 1883, 
fi n d s  i t s e l f  
quite uneq ual 
to the traffic 
demands of the 
year 1900. 

Thi s brid ge, 
wh ich is 9 1 0 
feet long, and 
consists of t \VO 
cantilevers and 
a fixed span in 
the center, the 
.. cants " rest­
in� on towers 
130 feet high, 
was originally 
d e s i g n e d to 
carry on each 
track a train 
c o n s i sting of 
two 65-ton lo­
comot ives fol­
l o w e d  by a 
train load of 
2, 000 p o u n d s  
per l ineal foot. 
When the i m­
p r o v e m e n t s 
h a v e  b e e n  
completed, the 
bridge wiH sup­
port two trains 
of over 3,000 
pounds weight 
per lineal foot, 
headed by two 
150-ton locomo­
tives. 

posts, ties, etc. , being lowered 
into place from tbe floor of the bridge by means of 
a tempurary " traveler," wh ich was shiftf'd from time 
to ti rl)e' as the work progressf'd. 

With the addition of so Ill uch dead and live load to 
the bridge it was, of course, nece�sary to increase the 
anchorages. The old anchorages were about 26 feet 
long, aud extended down to the bottom of the shore 
abutlllen ts. The new anchorages are 40 feet long, and 
extend. down into the solid rock 16 feet. 'fhe addition 
was made by opening the abutments and blasting out 
the rock to the required depth. At the bottom of the 

bridge it was fou n d  necessary to cut 2 feet 2 inches  
out  of  the floor beams over the tower, temporary tim­
ber supports being inserted to support the severed 
parts of the floor beams. The�e tim ber supports rested 
upon. the outer chords. In alf about 1 , 700 tons of new 
steel have been placed in the bridge. 

The work of rebuilding the canti lever has gone on 
undnlindful of the traffic across it,  which has suffered 
but little interruptJon or delay. A travf'l i n g  derrick 
28 feet longo, 28 feet wide in the clear, 21 feet clear of 
track and 30 feet high, has been u�ed. To lower the 

c a s t i n g s re­
q u i r e d  3,600 
feet of manila 
line 1� inches 
thick, with 10-
ton blocks on 
t h e  traveler. 
The cantilever 
is a double­
track bridge, 

. and in order 
to lower the 
iron it was ne­
cessary to cut 
t h e  t i e s  be­
t w e e n  t h e  
tracks, giving 
an opening 6 
feet wide by 1 1  
feet, long. Some 
of the iron low­
ered was 50 feet 
in length. Ma­
terial was car­
ried out on the 
structure from 
both sides of 
the river. 

T h e  w o r k  
that is now be­
ing done is the 
i n s e r t i o n  of lfIAGARA CANTILEVER BRIDGE BEFO:U Ilf8ER'lIOI OJ' lfEW (lEITEB 'lBUSS AND 'lOWER COLUIlN8. 

W h e n  the 
c a n t i l e v e r  
b r i d  g e was 
erected, al l  rh'­
eting and dri l l­
ing was done ­
by hand . but 
in rebu i lding 
the structure 
modern a ppli­
a n c e s  w e r e  
brought i n  t 0 
� erv ice, a n d  
riveting, chip­
ving and drill­
ing were done 



by compressed air, which was supplied by a plant locat­
ed on the New York side. In the compressing stat ion 
there are two �asoline engines, one of 24 horse power, 
the other of 12 horse power. A 2-inch pipe leads from 
the storage tanks clear allross the bridge, and from 
this main, connection is made by hose to the points 
of operation . 

Benjamin  Douglass, bridge engineer of the Michigan 
Cefitral, designed the new work, and it was carried on 
under the s u pervision of his office, with G. C_ Tuthill 
as 'the allsistant engineer on the work, and David 
Coughl in  liS superintendent of erection. The work 
will be completed during the fall of the present year. 

. I .  . 
Transportation Exhibits at Paris. 

Much space has been devoted to the transportation 
exhibtts at Paris ; an international station is estab­
lished at Vincenn es, covering an area of about 21 , 500 
square meters. The station is a series of halls ' (says 
The Railroad Review) about 200 meters long and 120 
m�tei's wide. There are shown about sixty locomo­
tives, most of them being large llIachines, and also 
'more than 200 cars of various kinds. The United 
St!ites is thel'e . .  with its remarkable wagons, i ts prac­
tidil.l and comfortable luxury, and with six examples of 

-its colossal alld renowned locomotives." Austria with 
seven engines, Germany with s ix  locomotives and with 
splendid coaches. Russia, which shows five carriages, 
attracts attention by the magnificence of the material 
and the finish of the construction. giving  evidence of 
its great industrial progress. S w itzerland shows, among 
other engines, an electric locomotive for working rack 
railroads. The French locomotives are seventeen i n  
number. Around the international station are in­
stalled signals and various apparatus for protecting 
tr� ins used by the great French com panies and by 
I'Qh�ign roads. A German establishment is i n  operation 
IIlojecting ties for preservation, and near by one may 
1Sa,fl a section of the Barmen- E lberfeld suspended elec­
trlc tramway and a section 50 meters long of a Tem­
p�rly transporter. Here may also be spen brakes, coup ­
lers, axles, wheels, switches, crossing'S, etc. According 
to the Joumal des T l'ansports, of Paris, the Expo­
.sitioll is a tri u m ph of the compound locomotive 
and the American car. The long car with bogie 
trucks, so Ill uch criticised among us for twenty 
years, is  no longer a novelty, and now the time of ' 
experiment is past. All of the great ,French com­
panies now use long cars with bogie trucks and 
corridors for inter-colllm unication. The colossal 
machine shown in t.he Russian section seems to 
be only a Mallet compound locomotive, with t wo 
trucks and four cylinders. Germany shows a 
triple-expansion engin'e, in which the problem of 
condensation is courageously attacked. Finally, 
the electric locomotive is i n  force. 'Fhe Paris, 
Lyons and Mediterranean Railway shows its stor­
age battery engine, and the Orleans Rai lway its 
Thomson-Houston trolley locomotive. This latter 
company makes the most impressive electrical ex-
hibit  by the mere fact of putting in operation 
its city line, underground and worked by electricity. 

. ' . . . -
The Age of the Earth. 

We commence our history with a rapidly-rotating 
molten planet, not impossibly already solidified about 
the center and surrounded by an atmosphere of great 
depth, the la rger part of which was contributed by 
t.he water of our present oceans, then existing in  a 
state of gas. At what period did these great 'cosmical 
changes occur ? The answer to this question has long 
occupied the attention of geologists, and the opiniOns of 
the greatest lights of modern science are at variance. 
At the Bradford meeting of the British Association for 
the Ad vancement of Science, Prof. W. J. Sollas, one of 
the greatest geologists of the century, , made a most i \lJ� 
portant address, deal ing with the age of the earth. 
He first gives his attention to the estimates of .others, 
Lyell, Kelvin, George Darwi n ,  Joly and others, and 
then develops h is subject with particular relation to 
the  depth of those rock formations which are clearly 
of  sedimentary origin. He takes them at their great­
est thickness, which he finds to be about fiftY , mi les. 
Naturally, great difficulty ' is experienced hi obtaining 
eVt!n an approxi mately accurate average rate of depo­
sition, but Prof. SolIas adopts one foot a centurv as 
tilt! most satisfactory standard, and on this basis 
Would place the age of the earth approximately at 
about 26, 000,000 years. H is arguments tend to har­
monize the estimates of others, as far as po�sible, and 
he more nearly approaches those of Lord Kelvin than 
those of otber scientists. The estimates suggested by 
other data are as follows : 

1 .  The time which has elapsed sin!'e the separation 
of the earth and moon, 56,000,000 year!'. This is the 
minimum estimate of Prof. G. H. Darwin. 

2. Since the " coD!!istentior status "  of Lord Kelvin , 
20,000, 000 to 40,000,000 years. 

3. Sin('e the condensation of the ocean, 80, 000,000 to 
90, 000,000 years, the maximum time which Pr('f. J. 
Joly considers to h ave elapsed. 

It may be at once ob�erved that these estimates, 
although independent, are all of the same order of 
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magnitude, and so far confirmatory of each other. 
Prof. Soli as's arguments are most interesting, and his 
complete address will be published in the SUPPLE­
MENT, beginning with the current week. 

. . . , . 
THE PANTRY MOTH. 

BY s_ FRANK AABON. 

This insect, which has also been cal led the Indian 
meal moth, and is known to naturalists as Plodia inter­
punctella, is, next to the cockroach, perhaps the most 
t l'onblesome pest of the housekeeper. It is a small in-

1 2 3 
THE PANTRY MOTH AND ITS STAGES. 

1. Caterpillar. 2. Chrysalis. 3_ Moth. (Magnified.) 

'sect allied to the clothes moth and the grain moth, and 
not unlike them in appeal'ance. T h e  pantry moth, 
h owever, i s  more showy in  appearance and i s  bicolored,  
the onter hal f  of the wings and parts of the body being 
of a chocolate brown. the rest buff or drab. It is 
about three-eighths of an in('h long when the wings are 
folded or at rest. The larva is pale, varying from pink­
ish to gray blue, the t int bei ng influenced by t he char­
acter of its food. The eggs hatch in a few days after 
being deposited here and there upon su itable food by 
t:be female moth. 

�.."arly everyth ing edible or nourishing �erves fl)r food 

INJURY BY PANTRY MOTH. 

1. Cake of chocolate, ahowing larva at w.ork (natural Aize) . 2. Millet seed after 
infestation (magnifted) .  

to th is  insect, but the  materials that it com monly in­
fests are ',flour, corn meal, grain of a l l  kinds, beans, 
seeds, dried fruits and vegetables, and chocolate. It 
is not the quantity the larva eats, however, that makes 
its presence objectionable. so much as the defilement i t  
causes. Wherever it goes it  leaves a silken strand be­
hind it, adhering to its excrement and to the particles 
of food left uneaten, thus rendering the material utterly 
unfit for human use. 

When full grown, the caterpi llar spins a fl i msy 
cocoon, within which the pale yellowish or brown pupa 
rests but a few days in warm weather before emerging 
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FLOUR INFESTED BY PANTRY MOTH , (MAGNIFIED.) 

1.  Normal condition . 2. Webs and excrement after being- infested. 

as a moth . If, however, the surround ing temperature 
should be cold, the pupa may remain in the cocoon all 
winter. The entire per iod covering all the stages, egg, 
larva, pupa and moth, averages. dnrin� warm weather, 
about six weeks. and in art ificial ly  h eated buiIdin� 
that cool at night during winter, two or three months. 
There are, then. about three broods normally during 
the snmmer. and in  well  warmed buildings during 
winter about two broods, perhaps three. Thus, we 
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have from th ree to six broods annually. and in very 
warm climates as many as seven or eight may appear_ 

The pantry moth is practically cosmopolitan, j udg­
ing from the infested food stuffs received from nearly 
all parts of the world_ There are isolated sections 
where it does not occur, but in these days of vast com­
mercial .intercourse a -pest " having these food habits is 
certain soon to be carried'everywh'ere. Only the great­
est care, most thorough Jinspection and fumigation can 
prevent this 'resu lt, if at'alL 

' 

'1'0 insure against the presence of this moth, the 
housekeeper or dealer must resort to storing his food 
stuffs in insect-proof receptacles. With materials that 
m ust have air, a box with wire netting covering the 
openings for ventilation will  suffice, but these open­
i ngs should be at 't'he s,ide 'of the box, as it  i s  probable 
that the moths wouttl dl'e.p their eggs through the 
wire mesh if placed on 'the :top. If material is  already 
infested 'and only sl ightly injured, the, only way to 
kil l  the insects within it is to fumigate with carbon bi­
sulphide, an inexpensive disin fectant. A wad of cot­
ton as large as a lemon of average size, and saturated 
with the bisulphide, placed in the top of a large can, 
tight box or keg holding two or three gallons, care 
being taken to replace the cover q u ickly and tightly, 
wi l l  destroy all i nsects and vermin infesting the ma­
terial previously placed therein .  The vapor of carbon 
bisulphide is heavier than air and sinks to the bottom 
of a vessel containing it_ It is extre mely poisonous, 
and so inflammable that on no account m ust flame be 
allowed to approach it.  

To insure succeesf u l  fumigation, the receptacle m ust 
remain tight ly closed for at least six hours. , I t can 
then be uncovered and turned upside down for a few 
m i uutes, after which the pungent odor can no longer 
be perceived. Another way to ki l l  the larva of the 
pan try moth and simi lar pests in  food stuffs is to sub­
j ect them to a perfectly dry heat for at least one hour 
at a low e\"en temperature. 

• I e , . 
A utomo bl1e N ews. 

There 'are at present thirteen incorporated automo­
bile clu bs in the United States. 

Experiments have been conducted in New York 
'with electric vehicles for col lecting ma, i l  from street 
boxes. It was found that fifteen min utes were 
saved per trip. 

At the Paris Exposition a d inner was g-iven to 
over twenty thousand mayors of French cit ies 

' and vil lages_ T h is is probably the largest nuin­
ber of persons who were ever served at one time. 
The tables, if placed end to end, would have been 
four miles long. Several motor cars and four  1110-
tor cycles were used to increase the rapidity of 
service. 

A new electric automobile has been brought 
out by the National Carriage Syndicate, of Lon­
don. It is of elegant design, each of the wheels 
being 36 inches in d iameter and the distance 
between axles 67 inches. The force is furnished 

by two small motors, which operatt' the rear wheels 
by a chain which passes from a pinion on the axis 
of the motor to a large wheel placed on the i m ide 
next the spokes. The motor is mounted u pon an 
independent frame, which is supported u pon spri ngs. 
Two sets of accum ulators are used, which are con­
tained in two boxes placed under the front, and 
rear seats. Each of the motors gives 2 horse power, 
working upon 40 volts ; it gives 600 to 700 revolut ions 
per minute. The motor is very l ight, weighing only 
105 pounds ; besides, it can, if necessary, be worked up 
to 3 horse po wer, and runs without noise. The motors 
differ from the usual type, as the armatures are at the 
exterior a'nd revolve around the fieid. The windi ng of 
the armature is  very simple, and is arranged so as to 
give a motor of smal l weight and h igh efficiency ; it 
lIlay be overloaded as high as 100 per cent without 
danger. The armature, bei n g  of large d iamet.er, acts 
as a fly-wheel alld regularizes the speed. The fi.e !ds 
have twelve poles arran ged i n  a circular crown OD the 
inside of the armature. The JIlOtors are ent.irt" y i n­
Closed and protected from d ust. The battery used is 
of  the Rosenth al type ; it has forty cel ls in  all ,  which 
gives a total wl'igh t of 950 pounds. They will give a 
d ischarge of 20 amperes for seven hours, and wil l  also 
stand a considerably h igher rate, giving 40 amperes i f  
necessary_ T h e  controller is  arranged for five speeds, 
3, . 6, 8, 10, and 12 miles per hour, with a reversing !'peed 
of :3 miles. ' T he cont.rol ler handle is pushed to the 
froni and rear for forward and back movement ; it is 
arranged to give t.he p roper connections for chargi n g 
the batteries. As the field is separately  e:{cited, the 
motors themsel ves �erve as brakes by the reverse action 
of the arm fl t.ure u pon the fil'ld , the motor tenci in g to 
run as a dynamo_ 'r h i s  Ipachine will cover a distance 
of fifty m iles at a single charge_ 

. .  ' . 

THE Co m m issioner of I m m i gration has decided that 
t uberculosis is a d isease wh ich can l'nhjpct t.hp patient to 
q uarant i ne. A J  apanese w ith ttl ber!'ulosis arrived at San 
Francisco and it was decided t.hat the patil'ut cou ld not 
land and must return to the port from which he sailed • 



OCTOBER 20, 1 900. 
RE·INVENTION IN THE WORLD OF SURGERY. 

BY R. E. THOMAS. 
.. Died of internal trouble" was the verdict which, 

prior to the l8.8t half century, was the comprehensive 
term used to record the unsuccessfu l  efforts of treat­
ment of women's diseases. Up to that time gynecology, 
w hich has since revolutionized the surgical world, was 
practically unknown. The few rare cases in which 
an operation was performed were attended with such 
an alarming element of danger prior to that time, that 
even the foremost surgeons he!litated to resort to this 
last desperate measure. That gynecology was a lost art 
was an important fact unguessed at since the burning 
of the great library of Alexandria destroyed an incal­
cu lable amount of valuable matter upon this su bject 
as well as of others of equally important beari ng in  
the scientific world. There was, therefore, no scant iest 
record that such a science had not only flourished, but 
been brought to its present state of perfection more 
than two thousand years ago. 

Yet such is  the case, such the almost incomprehensible 
truth borne in  upon the world of science when the ex­
cavations of Pompeii revealed the astounding col lec­
tion of surgical i nstruments, mainly for use in gyne­
cology, unearthed i n  the house of the surgeon ad­
joining the Temple of the Vestal Virgins. 

These instruments, shown i n  the accompanying pic­
ture, now occupy olle of the most interesting cases in · 
the m useu m  of Naples, where, for greater safety, the 
most valuable of the excavatioll finds are kept by the 
Italian government. What is far more incomprehen­
sible than the illere fact that these instru ments, after 
having been buried since the 
eruption of Vesuvius, 79 A. D . •  
have revealed that gynecology 
was a science flourishing in  i ts 
perfection long before that date, 
is that in every instance the in­
struments are almost in their 
minutest particulars, exact d upli­
cates of those in use by the most 
approved modern science of to­
day. Had there been a record 
u pon which surgeons a.nd physi· 
cians could have built up this 
practical treatise upon the d is­
eases of women, the ' wonder 
would be less. As it . is ,  with 
absolutely nothing to hint that 
gynecology was a lost art, or that 
it had existed even, it seems 
nothing short of marvelous that 
modern minds should in the 
evolution of this century's in­
struments have traveled along 
identical l ines pursued by those 
marvelously skil led Pompei ian 
physicians to the Vestal Virgins 
ministering in the Temple, on 
the idyllic remnants of which 
the sun shines to-day from bluest 
of Italian skies, and the waters 
of the Bay of Naples lap their 
cerulean waves almost to the 
gateways of that charmed place 
about which must ever l inger so 

1 

J c itutific �mtrica •• 
Following Dr. Sims' trip abroad, when the value of 

his invention was recognized by the leading surgical 
authorities of England and France, he returned to this 
country to make a large fortune by this means. The 
speculum was then taken up and developed, and addi­
tional discoveries practical ly put to use ,by other emi­
nent surgeons and physicians, each) i n  turn giving to 
the instrument his own name. Among the best known 
of these are those of Meier, Cusco and Ferguson. 

Fol lowing upon these inventions, together with 
others of s imilar nature, came those finds in the 
Pompeiian excavations of the house of the surgeon 
which told to the worl d a stupendous truth, that tbe 
instruments in  use to-day, for the alleviation and clue 
of internal troubles, are identical with those used by 
skil led pmctitioners when the world was younger by 
two thousand years. 

• · e ,  • 
Bat G u a no Caves In Southern NeU' Mexico. 

Southern New Mex ico is a land of natural curiosities, 
and one at least of these has proved to have a h igh 
commercial value. A resident of that district had the 
good fortune a few years ago to accidentally stumble 
upon several bat caves, one of wh ich is stateli to be 
some six m iles in  length, and as he  has shi pped in the 
last two years 3, 392, 240 lJolmds of phosphate or guano 
from these caves, for which he has received about $48 
per ton, it can be understood that the present and 
prospective value of these caves is considerable. It 
can be readily understood that bat guano posse8ses 
great value as a ferti l izer, and the valu e  of the caves is 
enhanced by the fact that beneath the guano is a con-

organization of the staff and oftlce of the department 
of patents in the interests of inventors. This move­
ment has taken the form of a petition addressed to the 
Victorian legislative assembly, which is being exten­
sively signed by leading men of all trades and profes­
sions in that colony. The petition has been initiated 
by a leading patent agent in Melbourne, and it is re­
ceiving considerable support from those members of 
the profession who consider that a more l i berll.l treat· 
ment of inventors wil l  u ltimately lead to more exten­
sive business in patents. 

In reading the petition it is evident that the main­
spriug  of tile movement is to be found in the more 
l iberal and advanced methods which are in vogue in 
our own patent system, and in a less degree in  that of 
Great Britain.  The most im portant point  asked for 
in the petition is that the examinat ion into noyelty 
may be retained. It is clai med that this examination, 
w hich was prescribed by the patent act of 1890, is now 
conducted by the department w i t h sufficient complete­
ness to be of great publ ic  benefit, and -that it is, in a 
large degree, a deterrent of fraud u lent and improper 
applications. It is  claimed that the abolition of ex­
amination into novelty wi l l  throw the ' burden of 
search upon the inventor, and that i f  the examination 
is struck out, the patentee wi l l  be under increased 
expense of from $75 to $ 1 50 for an ord inary search, 
w h i le it would be no unCOIll Il1011 thing for a heavy 
examination to cost $250. The pet i tion quotes the 
report of the Commissioner of Patents of the United 
States as affirming  that it is because of novelty ex­
aluinations that patents are so salable in this coun-

try. The pet itioners are of the 
opinion that " to avoid grievous 
rest raints of t rade, encourage-
ment of impostures upon the 
publ ic, the u�due raising of 
prices of commodities, and the 
nnnecessary multipJication of 
ruinous lawsuits, the granting 
of i l legal monopolies u pon arti­
cles of commerce without any 
investigation as to the novelty 
of such articles should not be 
permitted."  

The petitioners also pray that 
the Patent Office examiners' re­
ports, as well as other documents 
in connection with patent mon­
opolies granted, should be open 
to public inspection in like man­
ner as in the United States of 
America. It is also requested 
that steps be taken to remedy 
the long-continued and grievous 
delay and shortcomings in re-

much of romance and poetry. 
A difference between the sur­

gical instruments of to-day and 
RE·INVENTION IN THE WORLD OF SURGERY -A GROUP OF INSTRUMENTS DISCOVERED 

. spect to the issue of pUblications 
from the Patent Office respect­
ing new i nven t.ions and monopo· 
lies : and the reasonableness of 
this petition . will be understood 
when it is learned that th" pub­
lication known as . .  Patents and 
Patentees," issued by the Victo­
rian Patent  Office, is nine 'years 
in arrears. and that after being 
printed it can only be obtained 
at a cost which is prohibitive to 
the majority of inventors inter-

those of the ages ago is that 
w h i lto' the latter were of the finest wrought iron, those 
of the former are of polished nickel plate. But :the 
workmanshi p is as fine as anything to be prod uced in 
this l ine i n  the twentieth century. The i nstru ments are 
hand wrought, the screws as threadlike and capable 
of as delicate manipulation as anything to be found 
in to-day's achievements. 

It is not more than half a century since gynecology 
may be said to have had a place in modern surgical sci­
ence. Dr. Marion Sims in the lead with his duckbill 
specu lum has had a mighty rush of followers. ])r. Sims' 
treatment of vesico- vaginal fistula was a revelation at 
the time. To him the world is i ndebted for the sugges­
tion and perfection of measures by which this al most 
untreatable'condition has been rendered one of the most 
certain of relief with in  the 'field of surgery. From pro­
found ignorance his  duckbill  speculum has brought 
gynecology to the front ranks of surgical I;lki ll and at­
tainment. 

In every particular, however, Dr. Sims h ad been 
anticipated, as ill May, 1829, Dr. H. S. Levert in The 
American Journal of Science expounded the results of 
his experiments in the use of s ih·er wire. This was 
followed on November 21, 1834, in The London Lancet, 
by Mr. M. Gosset giving a description of his method 
of using si l ver wire, and later in 1846 W8.8 published the 
method of Metgler. 

The first record which surgical science has in this 
country of the use of a speculum was of an ordinary 
t�h;;poon used by a Southern country practician to en­
able him to see a rent in the bladder of a woman pa­
tient. By this primitive means he was su bsequently 
enabled to administer successful scientific treatment. 

IN POMPEII. 

siderable deposit of phosphatic rock (the remains of 
defunct bats), w h ich, when ground up and treated with 
phosphoric acid, is h ighly prized as a fertilizer. 

Since the discovery of these ancestral homes of the 
bats, in which they have made their resting place for 
unnumbered centuries, the search for more such caves 
has continued intermittently, and it is probable that 
many more valuable finds of this nature will  be made ; 
for the section of the country in which they lie is l iter­
ally in fested with this obnoxious, but very lucrative, 
l ittle crE,'ature. The caves which are frequented by 
bats are of lava formation , and carry evJdence of hav­
ing been subject to violent volcanic  action. A remark­
able bat-trait is Inentioneri by onr correspondent, which 
has the effect of renderin g  the caves of permanent value. 
It sef1ms that after the ent i re front of the first of these 
caves to be opened had been torn down to within a 
foot or so of the narrow openings througoh which for 
cent uries the bats have come and gone, the little crea­
tures continued, and still continue, to fol low t.he ways 
of their ancestors. Flying upward past the large open­
ings, they would squeeze in  and out of the caves as of 
old. Since tpe first cleaning out of one cave seven tons 
of guano have been removed, all of which had been de­
posited subsequently to the first removal. It is esti­
mated that from the deposits which have already been 
disco"ered , there has been taken an annual crop of 
about 1, 500 tons of guano. 

• • • • • 
B emodellug the Victorian Patent Practlc .. e. 

There is a. movement afoot i n  the colony of Victoria, 
Austral ia, which has for its obji'ct the canying out of 
certain drastic reforms in the patent laws, and the re-

ested in securing it. It is certain 
that in the judgnien t of American inventors, the au­
thors of this petition are making out a very strong 
case for reform. 

• • • • •  

The C u rrent Supplement. 

The curl'ent SUPPLEMENT, No. 1294, has many inter­
esting addresses and lectures. " Chemical and Techni­
cal Education in the United States," by Prof. C. F. 
Chandler. This is a most important paper, and deals 
with the snbject in a mast.erly manner. " The Age of 
the Earth , "  by Prof. W. J. Sol1as, is an address before 
the British Association . " Australia : The Wonderful 
Island Conti nent " is  a thoroughly i l lustrated article 
by Sidney Dicki nson , F. R. G. S. The Opening As­
tronomical Address, by Dr. A. A. Common before the 
Briti sh Association,  is concluded fn th i s  issue. " Ameri­
can S u n  Myths " is an address by Dr. Franz Boas. 

Content ... 
(II Iu8trated articles "re m"rked with an ... 1 ... rl8".) 

Age of the earth . . . . . . . . . . . . .  _ . .  _ .  250 

Automobile news . . . . • • . . . . . .  ' • • .  250 
Bacteria, phosphorescent . . . . . . . . 246 
Bicycle, folding . . . . . . _ . . . . . . . . . . . . 24( 
Borax in Europe . . . . . . . . . . . . . . . . . . 243 
Brldlle_ Niagara strenllthenlng·. 2(9 

Calcium carbide . . . . . . . . . . . . . . . . . . . 243· 
Caves, guano . . . . . . . . . . . . , . . . . . . . . . .  250 
Chemistry, congress of . . . . . . . . . . . 24:1 

Dock. repairs to .. . . . . . . . . . . . . . . 241, 246 

Electrical notes . . . . . . . . . . . . . . . . . . .  247 

Engin eerinll notes . . . . . . . . . . . . . . .  247 

I nventiomo\. index of . . . . . . . . . . . . . .  2.1)2 

Inventions rerp-n t l y  rllt-ented . . . . 252 
I�athe do�. col lapsi ble"' . . . . . . . . . . .  2« 
Marine, German' . . . . . . . . . . . . . . . . . . 2(6 

Mono-rail.. . .  . . .  . . . . . . . . . . . . .  . .  . . . .  2(2 

Moth , pantry._ . . . . . . . . . . . . . . . . . . . . 250 
Notes and queries . . . . . . . . . . . . . . . . .  252 

Patent practice, Vict orian . . . . . . . 2ill 
Petroleum In Japan . . . . . . . . . . . . . .  2« 
Plates, foglled . . . . . . . . . . . _ . . . . . . . . . 216 

Rifle. IS-Inch .. . . . . .  _ . . . . . . . . . . . . . . . 248 

Science notes . . . . . . . . . . . . . . . . . . . . . 2.7 
Scarifier' . . . . . . . . . . . . . . . . . . . . . . . . . . .  2�8 
Supplement, current .. . . . . . . . . . . . .  251 
Surgery. reinvention in* . . . . . . . . . 251 

Telescopes, screens for . . . . . . . . . . . 246 
Torpedo boat " Bailey '· . . . . . . . .  � .  244 

Transportation exhibit" at Paris 2W 
Water tu be boilers . . .  _ . . . • •  _ . .. _ . . 24Z 
Wlrele •• telegraphy . . . . • . • •  _ • • • • •  242 
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RECENTLY PATENTED INYl;NTIONS. 

Agricultural Implement •• 
PIiOW.-JoHN W. REAVES, Morgau, Ark. The In­

vention provides a simple and effective means where­
by cnltivator blades or teeth may be arranged at one or 
both sides of a .. bull-tongne " plow- blade or adapted for 
bse in con;"ection with tbe sbare of a turning-plow. The 
device is characterized by its simplicit.y and effective­
bess. 

Mechanical Devices. 

WATER-WHEEL.-MARK A. BROWN, Douglas, Ga. 
The water. wheel is of the type in which the water oper­
ates upon a serles of blades or buckets. On the bottom 
of a casing tbe motor-wheel is mounted to revolve. A 
shaft is held to rotate with the wheel, bnt is free to slide 
relati vely thereto, and is provided at its lower end with a 

ball bearing be10w the bottom of the casing. Owing to 
the sliding connection of the wheel with the shaft, the 
weight of the machinery connected with the other end 

attachment of pivot-teeth. The crown or artificial tooth 
has a symmetrical conoidlll cavity. A post or anchor is 
baked iu the crown and fixed in the center of the cavity. 
A convex, metal cap, made separately or independently 
of the crown and post, has a central opening adapted to 
receive the post and allow adjustment therein. The cap 
fits the cavity, whatever may be the adjustment of the 
crown. Tbe crown ("an be set at an angle to tbe root, 
instead of in alinement with It, without a1l'ectlng the IIC­
curacy of the fit. The crow!! has all the merits of tbe 
well-known Richmond crown with none of its defects. 

DENTIST'S STOOL.-GEORGE B. MCKINNEY, Barry, 
TIl. This improved stool is so constructed tbat it will 
have a yielding or spring action laterally in  any direc­
tion, the spring-section permitting this action being a 
portion of the standard or upright of the stool. The 
seat of the stool can be conveni�ntly raised, lowered, and 
held firmly in adjusted position. 

Vehicles and Their Accessorle8. 

of the shaft is snpported by the balls and the bearing. TRACE-LOCK-THOMAS J. HALSTEAD, Dallas, Tex. 
The operation of the wheel is not affected by axial vibra- The trace.lock consists of a ferrule adapted for attach­
tion. ment to a whillletree, and a bntton carried by the 

COMBINATION-TOOL. - FREDEnICK C. ENGEL- ferrule, which button cau be placed and held in either a 
HARDT, Manhat.tan, New York city. The tool is to be horizontal or a vertical position and be operated by one 

·nsed , by machinists for repairing articles of ;netal or , hand as readily in the dark as in the light. 
wood. In standards supported by a base, a lathe-spindle THILL-COUPLING. - WINSTON K. PENDLETON, 
is mounted. On its inner end the lathe-spindle carries a Ocoee, Fla. The object of the invention is to provide 
lathe-chuck. A holder, mounted to slide on the base, Is a thill-conpllng of comparatively few parts, easily de­
provided with a box-receptacle consti :uting a socket to tached from and attached to the axle, and with which 
receive dies for cutting bolt tbreads. The box-receptacle the shaft or pole can be coupled quickly and securely . 
h�s vertical grooves in its side walls, extends out through The pole is held by jaws baving recesses at their upper 
the bQttom. and has horizontal grooves in the walls at the ends. A base-plate extends beneath the axle, is con­
bottom, intersecting the vertical groOVBS. Set-screws in nected with the jaws, and has an aperture near its rear 
the side walls of the box-receptacle hold material il1 end. A bolt extends loosely through the aperture near 
place. its rear end. A clip engages the bolt and extends over 

PICKER MECHANISM FOR LOOMS. - EPHRAIM the axle. Ears on the clip are arranged to enter the re­
M. KEFFER, Hespeler, Ontario, Canada. By means of c. sses In the jaws. The shaft or pole is securely held 
this invention the picker-stick and connected parts are from withdrawal. 

prevented from being broken in case the picker-stick is HANDLE .BAR. - ALEXANDER Bms, Schenectady, 
accidentally locked agaiust movement by the shuttle's N. Y. This bicycle handle-bar comprises the nsual stem 
Jodg:ne: on the top of ,the picker, thereby preventing the to which a head is secured having tnbular ends in which 
picker-stick from actuating the picker aud throwing the fiuted pins are Inserted. The gripping-bars have their 
shuttle throngh the open shed. tulmlar ends interiorly fiuted aud arranged to lit over the 

CAN-LABELING M A C  H I  N E .  - WILLIAK H. tubular pins and into the tubular ends of the head. The 
LEISTER, Westminster:Md. The cans are rolled aloug grippIng-bars cau be readily raised or lowered and moved 
a ch,lte or track and are succes�ively operated upon. A nearer together or further apart to suit the convenience 
portion of the adhesive material is apppJied to the can ; of the rider. 
and the can is then rolled upon a pile of Jabels, picking off 
the npper label by means oUhe adhe.ive material and then 
wrapping the label about the can, the other end of the 
label being pllllted so that, as it is wrapped about the can, 
it will be secured in place. The novel features of the in­
vention are an improved means of feeding the cans to 
the chute by means of receiving-tracks ; a device which 
enables cans of diffierent sizes to be labeJed ; a mechan­
ism "for regulating the rate at which tbe cans are fed ; a 
device for applying a small quantity of paste to the can ; 
a label-feeding mechanism ; and Ii seaming appliance. 

HOISTING·GRIP.-JOHN PIERCY, ' Brooklyn, New 
York city. The hoisting-grip comprises a casing In 
which gripping-jaws are arranged and monnted to move 
toward or from each other in order to grip or release the 
cable. 'l'he 'jaws are provided near their upper ends 
with outwardly-extending ears or lugs formed with 
elongated .Iots. Pins or bolts extend through the slots. 
In the casing cam-levers are pivoted, the cam ends of 
which are adapted to move into or out of engagement 
with the jaws to grip the eable or rope. Links pivoted 
to the outer ends of the levers are connected with a 
hoisting device. Upon an npward pull, the links cause 
the levers to move the jaws into gripping contact with 
the hoisting rope or cable. The device is simple and 
durable in construction. 

GRINDING-M A C H I  N E • - FRED A. NYSTROM, 
Cosmopolis, Wash. The invention is designed to grind 
the faces of band. saw wheels and to render these faces 
trne to insnre proPer running of the band. The machine 
comprises two oppositely-extending swinging frames, in 
one of which a grinding-wheel is mounted and in the 
other of which a pulley is held. Between the grinding­
wheer and the pulley; gearing is arranged, whereby the 
former is operated from the latter. An adjusting device 
for the frame carrying the grinding. wheel is provided. 

CLIP-FORMING M ACHINE.-GEORGE E . . SOPER. 
Kankakee, Ill. The invention relates to improvements 
in machines for forming or bending metal into U.shape 
to form Clill@ while the metal is cold, thus saviug the ex­
pense of heating and the extra work of handling hot 
metal, Manufacturers find it necessary to heat the stock 
before hending, so that when formed, the opposite mem­
bers of the clip will remain parallel when cold ; for, in 
the ordinary method of cold bending, the ends of 
the members spring out of parallelism. According 
to the present invention, the metal strip is so bent that, 
when finished" the side members of the clip will ,be 
spaced apart equally 'throughout their length. 

FRICTION-BHAKE. - FRIEND N. and HARRY W. 
WHITCOMB, Barre, Vt. This friction-brake is designed 
for nse on power capstans and other machinery. The 
meohanism comprises a brake-wheel ; a split brake-ring 
baving one end forked and carrying brake, blocks on its 
outer face to engage the · brake-wheei ; and a shaft 
mounted in the forked end of the ring. An eccentric is 
l!ecured to the shaft between the members of the fork 
of the ring, with its working face projecting beyond th] 
end of the ring. The drum can be readily braked by 
turning the shaft to open or close the ring and move the 
hlocks into or out of engagement with the brake­
whee l. 

DEVICE FOR EMPTYING TANNING-LE ACHES. 
-BENjAMIN SYKES, Curwensville, Penn. TIle combined 
agit,ating and collecting device coneist" of a series of 
arms which radiate from a hub and which closely ap­
proach the inner face of the leach. Each stirrer-arm is 
provided with collectine:-blades, the shanks of which Dre 
adjl1sllibly bolted

'
to the stirrer-arms. These collecting. 

blades serve to plow'the tan from the center of the leach 
and d!?ect it to the sides, so that by means of the stirrer­
armS it' can , be  pushed to a discharge-opening. 

Dental Invention •• 
DENTISTRY. - AUGUST P. JOHNSON, Ada" Minn. 

The invention is an improvement in the construction and 

Hall_ay-Appllance •• 
RAILWAY-CAR CHOCK. - JOHN T. CONDON, Le 

Mars, Iowa. When cars are switched to a siding, it 
sometimes happens that, by reason of too great mo­
mentum or failure of the brakes, they will pass off the 
sidine: and on the main track again. Tbe invention pro. 
vides a simple device for preventing the cars from pass­
ing off the side track. The device consiFts of a lever­
controlled, hook-shaped beak which can be lapped over 
the track to obstruct the car·wheels. 

Miscellaneous Inventio ns. 

FURNACE.-JOHN S. L. RODRICK, 101 Fifth Street, 
Washington, N. W., District of Columbia. A series of 
upright snperheating-cbamber. encircle the fire-pot and 
combustion-chamber and discharge at their upper ends 
into'"pipes or supplemeuta1 fiues which lead into the main 
heating-fiues. By this construction a large number of 
superheating-chambers is provided, the heat from which 
fiues may he directed into any desired one of the main 
heating-fiues to increase the heat supplied to the main 
fiue and to indnce the heat up through the fiue. 

REFRIGERATOR.-CARL SANDER, Brooklyn, New 
York city. In this construction a door, when opened, 
will occupy a position in the compartment out of the 
way and will automatically cause a sliding snpport for 
material In the compartment 'to be CIIrried out of the re­
frigerator so that the material is readily accessiole. 
When the door is closed, the sliding support re-enters 
the refrigerator. 

COTTON·YALVE.-GEORGE W. WILLIAMS, Waco, 
Tex. The invention reiates to a valve for controlling the 
passage of cotton from the cotton-biii or warehouse to 
the elevator by whIch it , is carried to the gins. The 
valve may be used in connection with lin elevator con­
sist.ing of two divisions, so that one division may be cut 
out whUe the other is in operation. 

COMBINATION REAMER, TAP, AND COUNTER­
SI!ifK.-CARL BOENTGEI', Astoria, Ore. Mr. Boentgen 
has devised au improvement In tools for boring and 
reaming bung.holes il! casks and threading the edges of 
the holes to adapt them for the reception of screw­
threaded bushings having a lateral peripheral fiange. 
The invention is embodied in two separable parts or 
tools wbich are constructed to be nsed separately and 
al"o co-operatively, so that one serves as a pivot·poRt or 
guide for the otber durlug the formation of the counter­
sink. 

ATTACHME!ifT FOR FIREARM - BARRELS.­
READE M. WASHINGTON and ALFRED W. CMY. Dallas, 
Tex. Tbe attachment is designed to modify or prevent 
the noise made when a weapon is discharged and to snp­
press tbe smoke almost entircl"y when black powder is 
nse'l. The mechanism employed includes a defiecting­
plate, a discharge-chamher with a discharge-opening, 
and a sprinl!;-controlled valve. When the bullet is dis­
chArged, the gases are defiected downwardly by the de­
fiecting-plate. against the valve. The pressnre of these 
gases forees the valve against the discharge-opening, so 
that the smoke is imprisoned until the pressure in the 
barrel is sufficiently reduced to permit the spring to open 
the valve. 

SYRINGE.-CHARLES A. BUCKLIN, Manhattan, New 
York city. At the upper end portion of �he syring<'­
barrel a hollow, enlarged, and longitudinally-tapered 
container is formed. The barrel is extended beyond the 
end of the container. A cup-shaped gland for the 
syricge-piston stem is adapted to engage with the barrel. 
A llange on the gland serves as a cover for the container, 
the flange and gland being integral. 

BOOT-llEEL.-CHARLEB E. KELLER, LOB Angeles, 
Cal. The inventor has devised a yielding heel for boots 
and shoes, which heel comprises a rubber-pad to which a 
spring is attached. The heel Is thereby rendered more 

durable than if constructed entirely of rubber, and yet 
provides an effective cushion. 

GOLD-SEPARATOR. - FRANK P. HoPKINS and 
LoUIS MANZKE, Spirit Lake, Iowa: Two rotary cylin­

ders are inclined in opposite directions, one arranged 
above the other. The upper cylinders have two cylin­
drical screens of different mesh, and a gravel-screen. A 
chute feeds the pay-dirt from the npper cylinder to the 
interior screen of the lower cylinder. 'rhe coarse mate­
rial from the npper cylinder is discharged into a rotal,. 
pipe and is then passed into a seri�s of receptacles. An 
air-blast separate! fine sand from the values passing into 
receptacles. 

SURGEONS' CASE.-EMIL A. EDLEN, Moline, TIl. 
The purpose of the invention is to provide a case for 
carryine: surgical instruments. Special attention has 
been paio to the provision of means for transporting the 
instruments safely and for permitting their convenient 
sterilization, as well as the stenlization of other ma­
terial, such as gauze, bandages, and the like. 

HOSE-COUPLI�G. - SHELDON JOSEPH, Columbu", 
and WILLIAK H. CLARK and WILLIAM J. CLARK, 
E'alem, Ohio. The coupling is designed to be used 
where the internal pressure is less tban the external 
pressure. One section of the coupling hag within 
its head a metallic tubular extension separated from 
the contignous surface of the head by an annular 
chamber. The other mating section of the coupling 
is provided with a fiexible tube adapted to enter the 
ch�mber of the first.named section between the wall of 
the head and the tubular extension. 

INClj'BATOR.-JOHN MABUS, Minier, TIL The pnr­
pose of the invention is to furnish a ineans for turning 
eggs in an incubator without opening the cover. The in_ 
cubator has a member movable longitudinally to turn 
the eggs and movable transversely to he passed in and 
out of the incuhator. Combined with this apparatus is a 
reciprocating-bar to which fingers are

' attached, which 
engage lugs or projections on the mem bers of the incn. 
bator. 

HAT-SIZE INDICA'l'OR.-ABRAlIl B. LUSTIG, Man­
hattan. New York city. The Indicator bas separable 
sectio�s, each of which corresponds with one of the hats 
in a box. If a hat be removed from the box. the cor­
respondin{( section of the indicator may be detached, the 
remaining portion of the indicator thus showing not 
only that one hat has been taken out, but also what 
sizes are still left. 

SAW.-RALPH ROCKWELL, Oracle, Arizona 'I'erritory. 
The top lind front portion of this buck-saw are made of 
a single length of material having a channel along its 
top or outer portion. A back or handle pnrtion extends 
above the top of the frame. To this upward extended 
portion a tie-rod is attached, which \s carried throngh the 
slot of the front and then throngh an opening in the 
front near its lower end. A frame thus made is light and 
strong. The usual lateral vibrations are obviated, since 
the frame con�ists of but two sections connected by tne 
handle. ' 

LIFE-PRESERVER.-PASQUALE ANGELLILI, �7 Mul­
berry Street, Manhattan, New York city. The life-pre­
_erver consists essent18liy of two parts, a carbid recepta. 
cle and a water compartment" commnnication between 
the two being cut off by a sprine:-pressed valve beld in a 
normal, closed poSition by some filling soluble in water. 
Wben the preserver is in nse, sea-water dls.olves the 
filling, thereby removing the resistance to tbe valve� 
spring and opening tbe passa{(e between the carbid and 
water receptacles. The acetylene gas e:enerated serves 
to infiate the life-preserver. The parts can be separated 
whenever they are to be cleaned. 

De.lgn •• 
BOOK-HOLDER.-EDWIN S. WOEHR, Geneseo, m. 

The base of the bolder is a parallelogram with laterally 
and vertically extending supports for the books. 

GAME-BOARD.-JAKES L, ROBBRTSON, JR., Manhat­
tan. New York city. The design provides a miniature foot­
tall game-board furnished with figures upon which, the 
various plays are indicated, such as goal from the field, 
end play, tackle play, center play, kick off, answer to 
kick off, goal play, retnrn kick, and IInswer to kick. 

NOTE.-Copies of any of these patents can be fur· 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 
PRELIMINARY REPORT ON THE STRUC­

TURAL AND ECON OMIC GEOI,OGY OF 
MISSOURI. Jefferson City, Mo. : 
Bureau of Geology and Mines. Svo. 
Pp. 259. 

The reports of the Geological Survey of Missouri are 
always excellent, and the present one is no exception to 
tbe rnle. We regret to note that Dr. John A. Gallaher, 
the State Geologist, died recently. 

AMERICAN METAL M I NIN G - G O LD. By 
T heodore F. Van Wagen, E. M. 
Del iver, Col. : H. R. Van Wagen & 
Com pan y. 1900. Pp. 20. Price 15 
cents. 

TABI,ES OF PLATR AND RIVET VALUES, 
FOR THE USE OF BOILER DESIGN ERS, 
BOILER MAKERS, ETC. By T h om as 
H. Craft, C leveland, Ohio. Three­
fold table. 

ENGINR TE�TS. By George H, Barrus, 
S. B. New York : D Van Nostra nd 
Company. 1900. Svo. Pp. 339. 
Pri�e $4. 

Tbe volume embraces the results of over a hundred 
feed water tests ami other inve"tigailons of steam en­
gines, conducted by tbe anthor. It is believed that tIie 
data here presented will prove of value to the engmeer­
ing professio>l , and to owners and intending pnrchasel-s 
of steam plants end to any who are Interested in the eco­
nomical production of power. The tests are fnlly de· 
scribed and the data presented is elaborate. The book is 
a .olid contribution to the literature of steam engineer­
ing. 

OCTOBER 20, 1900. 

MUNICIPAL IMPROVEJ\lENTS. A Manual 
of Methods, Utility and Cost of .�ub­
lic Improvements for the MUDlClpal 
Officer. By W. F. Goodhew, C. E. 
Third Edition. Illustrated . New 
York : John Wi ley & Sons. 1900. 
12mo, Pp. 207. Price $1. 75. 

The aim of the writer of tbis work has been to assist 
members of municipal councils, etc., iu obtaining a good 
perspective view of the general plan- and scope of va­
rious public improvements contemplated dnring their ad­
ministration. The trend of tbe edncation of all sucb 
persons has usually been along other lines, but there Is 
no reason why tbey should not have an intelligent grasp 
of the broad facts relating to the muniCIpality, so as to 
enable them to pa"s intelligently npon the various mea· 
sures proposed and enable them even to initiate such 
measures. 

PRACTICAL HINTS ON JOINT WIPING 
FOR BEGINNERS IN PLUMBING. New 
York : David W i l l i a m s  Compan y. 
1900. 16100. Pp. 66. Price 25 cents. 

A practical series of articles bave been com bined and 
published in ' pl1mphlet form, and the book will prove 
useful to all plumbers and also to those who have oc­
casion to do joint wiping on copper pipes, and on brass, 
iron, and tin pipes. 
MEXICAN CUSTOM HOUSE TARIFF. Eng­

l ish Translation frolll the Official Edi·  
tion. Translated and revised by J. 
P. Taylor. Citv of Mexico : F. P. 
Hoeck" & Co. 1900. 12100. Pp. lS0. 
Price $2, 50 United States currency. 

A very useful book for all who have business with 
Mexico. 
A H UNDRED YEARS OF GERMAN BRIDGE 

BUILDING. By George C. Mehrtens. 
Berlin : Juli us Springer. 1900. Folio. 
Pp. 135. 

This book was published for the Paris Exposition of 
1900, by a nnm ber of German firms of bridge builders, 
and the edition is intended for tbe use of engineers who 
visit the Exposition. 'rhe sU,bject is admirably treated, 
the illustrations are good and there are 195 half -tone and 
line engraviugs. A vast amonnt of in formation is given 
in the large volume. It is a very satisfactory contribu­
tion to engineering literature, and refiects great credit 
upon the firms concerned in its production. 
ACETYLENE. A Hand Book for thp Stu-

d e nt and Mauager. By Vi vian B. 
Lewes, F. L C. Lon d on :  Arch i bald 
Constable & Com pan y. New York : 
The Macmillan Com pany. 1900. Svo. 
Pp. 97S. Price $7. 

The author is a well known gas enl!ineer who haR C0n. 
tributed a large number of papers of great merit to the 
scientific press. The book whicb he has produced is one 
of the most excellent technical works which it has ever 
been our ple�sure to review. The author's style is lucid 
and bis treatment of the snbject is most thorough and 
shows an intimate acqnaintance with every detail of the 
subject. The pnblisher has done his part by printing the 
book beautifnll y, and the conteuts of the paragraphs are 
brietiy noted in red ink marginal notes, adding a great 
deal to the value of the bonk. The half-tone en!(1"avings 
are excellent and well printed ; in all there are 2'!8 en­
gravings. The book is divide:! into three parts-,scien­
tific, technical and a digest of legal enactments and Eng· 
lisb patents. One of the most interesting illustrations is 
a lamp post for an independent generAtor. In conn try 
district:! this will undoubtedly plove of great value. 
How TO MAKE AND How TO MEND. By 

an Ama teur Mechanic. London : 
Swan Sonn�nsch ein & Compan y, 
Limited New York : The Mac m i l lan 
Com pany. 1900. 16mo. Pp. 28S. 
Price $1. 25, 

Tbe bonk' has no Preface and the arran .. ement is en_ 
tirely alphabetical. It tells how to make a number of 
'simple articles such as electric bells, toy balloons, hoats, 
how to do bookhinding, how to make paint brnshes, 
butterfly cabinets, how to clean CIIrpets, plaster casts, 
how to draw curves, how to do dyeing, egg blowing, to 
tle knots and many other subjects of the same generol 
kind. The material Is most heterogeneous, but the hook 
will probably prove of value to amateurs who wish to do 
little odd jobs around the house. 

PREHISTORIC IMPLEMENTS. A Reflir-
ence Book . Bv Warren K. M oore­
bead, as"isted by others. Ci nci nnati, 
O h i o : Robet·t Clark & Company. 
Svo. , Pp.  429, 621 fillu res. Price $3. 

The autbor antagoulzes the reader at once by stating 
that there are twenty-seven men who may be considered 
as scientific archreologists, and that there are twenty. 
three others connected with mnseums, in varions capaci­
ties, and it is from the reports and other publications of 
these twenty-seven autbors that much of the information 
printed in this book has been obtained. The book is 
very well illustrated anrl thB engravings show 3,000 speci­
mens. The alltjor states that 5,450 persons in the United 
States and Canada are more or less interested in the 
study of prehistoric archreology, Mr. Moorehead having 

kept a card index of such persons. To them the book 
will nndoubtedly be of considerable interest, and it will 
tend to inform the student and beginner, and stimulate 
the sludy of implements in musenms and private col lee,. 
tions. 

HYDRAULIC POWER ENGINEERING. By 
G. Croydon Ma rks. New York : D. 
Van Nostrau d Com pany. l�ondon : 
Cro!'bv Lo�k\Vood & Son. 1900. Pp. 
360, 200 i I Iu!'trat ions. Price $3. 50. 

Tbis work may be regarded as a successor to a smaller 
"Volnme of the same author on " Hydraulic Machinery." 
In the present book an attempt is made to give an ont­
line discussion and description of the main points aud 
p�inciples requiring attention by engineers having the 
responsibility of designing or constructing works and ap.. 
pliances for the utilization of water for the transmission 

of power. It is an elaborate keatise and is well llluB­
.!rated. The author nnderstands the subject thoroughly 
Jlnd Is able to present recent practice. 
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XBusiness anil �er$onaL 
Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. 8. Mundy. Newark, N. J. 
u U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Hutton Co .. Waterb'y, Ct. 
H.mdle & Spoke Mcby. Ober Mfg. Co., 10 Bell St .• 

Chagrin Falls, O. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co .. 141 Vurick St., N. Y. 
I)'be celebrated " Hornsby·Akroyd " Patent Safety OU 

Enzine is built by the De La Vergne Refngerating �a· 
chine Company. Foot of East 138th Street, New York. 

rl'he best book for electricians and beginners in elec­
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 361 Broadway, N. Y. 

rr Send for new and complete catalollue of Scient.ific 
and other Books for sale by )-lUllll &. Co., 361 Broadway, 
New York. Ij'ree on application. 

N anlC!!l a nd Add"ess must accompany all letter. 
or no attention will be paid thereto. rl'hls ie. for our 
information and not for public3Liun. 

References to former articles or answers should 
give date of paper and page or numher of question. 

Inq u i t'ies not answered in reasonable time should 
be repeated ; correspoudents will bear in mind that 
some answers require not a lIttle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Un }'c rs wishing to purchatie ally article not advertis(;d 
in onr columns will be furnished with addresses of 
houses manufacturin,g' or carrying the same. 

Special 'V ritten I nfor lllatio ll on matters of 
per:sonal rather than general interest cannot be 
expectfd without remuneration. 

Scic ntifi c  A merlc.a u  S U P l,lcments referred 
to may he h,d. at the office. Price 10 cents each. 

Boo ks rcferred to promptly suV])lied on receipt of 
price. 

llIi ne" als sent for examination should be distinctly 
marked or labeled. 

(7975) E. A. B. ask� : H ave you seen or 
heard anything of the new light given by radium � I am 
anxious to get more information in regard to it. A. 
Radium is a suhstance recently derived from pitch blende. 
It has the strange property of giving off radiations which 
affcct photograph plates in the same manner as X-rays 
do, and that without any apparatus such as is required to 
produce X-rays. But these radiations do not affect the 
eye. They cannot be detected by it, and to call them 
Jil1bt is a misnomer. They are not proper light rays in 
any sense of the term. 

IN DEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

OCTOBER. 9, 1900, 
A N D  E A C H  B E A R I N G  T H A T  D A T E, 

lSee note at end of list about copies of tbese patents., 

Acid. making sulfuric. A. C. Jobnson . . . . . . . . . . . . . .  659,2�*i 
Acid. metu-amidotolyloxaruillsulfo. R. rrag&'��4�. n59.4il7 
Adjustable table. H. S . .  Jordan . . . . . . . . . . . . . . . . . . . .  f.i59,532 
Air compressing ap�aratus. hydraulic. W. O. 

\·Vebber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,270 

" St " Foot and 
ar Power 

Screw Cutting 
A11��tic Lathes 

FOR FINE, ACCUR.ATE WORK 
Send for Catalogue B. 

SENFCA FAllS MFG. CO. 
695 Water Sireet, 

Seneca Falls, N. Y., U. S. A. �ENGINE.&'FOO"') M A C H I N E  S H O P  O U T F" IT5 , 
I TOOLS AND SUPPLlES�'Y.'lfv, 

ATHEs. �[BASlIAN LA1H['(O I������m,s.j 
WALWORTH 

PI PE VISES 
are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 
W A L W O R T H  M FC .  C O . , 

MASS. 
B A R N E S '  

N EW FRICTION D ISK DR ILL 
FOR LIGHT WORK. 

1Iu!!I These Grcnt Advlllltngc@ : 
The speed can be instantly ch!Ulged from 0 to 1600 without 
stopping or shiftmg ht:lts. Power apphed can be gmduated 
to drive, with equal safety, the smallest. or largest drills 
within .its range-a wonderful economv iT! time aud gr.:.at 
saving in drill breakage. @" Send tor catalogue. 

"'. }'. & oTNO. HAnNES co., 
1999 Ruby Street, Rockford, Ill. 

SU B-PRESS PUNCHES AND D I ES 
We make to order to drawings or mod-
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and Stands. Send for Descriptive Ci:rc'r. 
T H E  PRATT & WHITNEY CO. 

Hartford, Conn.,  U .  S. A. 

M AX I M U M  POW E R - M I N I M U M  COST. 
If you use a pump for 

beer, lard. acids, starch, 
p et r o l e u m .  brewer's 
mash, tanner's liq�or, 
cottollseed oil or flUIds. 
hot or cold, tblck flr tbin 
you want to get the 

TABE R ROTARY PU M P  
whiCh does the most work at. 

. the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect-
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TABER P U M P  CO . ,  32 We l ls St . .  Buffalo, N . Y . ,  U .  S. A 
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Threading and Cutting ilIachine 
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convenient "  cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from '[,hread­
ing- wbile in motion, opened. to permit 
pipe bein!?" cut and closed instantly 
and positively. Send jar Catalogue. 
THE MEItItELL lllANUFAC_ 
TURING CO.. 501 Curtiss St., Toledo, Ohio 
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prices, catalogue, etc., with testimonials 
and references. Estimates cbeerfully 
furnished. Agents wanted. 
THE SIMPLEX INTERIOR. 
TELEPHONE CO., 

43 1 Main St., Cincinnati, O,hio.  
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�eatillg out machine. Johnson &. Cutcbeon . . . . . . .  H5!J.:':;98 ft>ct economical boon where 
Beating- out macOine. C. 8. & \Y. S. Jollnson . . . .  _. tl59.:{!}!1 ;���l� �
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Bed. invalid, J. A. I .. emmons et a1 . . . . . . . . . . . . . . . . .  659,au8 Both friction and Hell. automatic gong, E. D. �tacy . . . . . . . . . . . . . . . . . .  ()5H.�2i hoist from 6 to H. P. Belt,s. guide for drive. V. D. Kern . . . . . . . . . . . . . . . . . .  Hr>9.:1iO formi'.lt:s,C]uarries,do<:ks Bicycle, J. P. Schooler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t).,,)H .. 5ilf> etc. Every m a c h i n e  Bicycle gearing case, T .  B. Jeffery . ,  . . . . . . . . . . . . . . .  659,2:{'� fu lly guaranteed Send Bicycle lock, }<:;rl'ick & Batt . . . . . . . . . . . . . . . . . . . . . . . . . .  ti;)H.4·��' for free catalogal;d  state Binding- �trap clasp. 1. P. Fox . . . . . . . . . . . . . . . . . . . . . . .  659.2H7 size of engine wanted. �: �1.O���.�· �����;�: ������
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Blower. rotary. 'l'. \V. Green . . . . . . . . . . . . . . . . . . . . . . . .  f)f>!).tiI9 
Hobbin. separable cone. \-Vood & Emery . . . . . . . . . . .  65\1.59i 
Boiler sediment collector. ri'. G. Lovegrove . . . . . . .  65!).540 
HOOk holder. K C. Pasai. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19,251 
Hook. manifold order. '1'. McDowell . . . . . . . . . . . . . . . .  65!l,4ta 
Book. manifolding" sales. rr. :\tcDowel \ .  . . . . . . . . . . . .  65V,414 
Books. slu b holder for check or otber. R. F. Mc-

Kinley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!l.250 
Boot or shoe hold f"lst. C. D. Bowen . . . . . . . . . . . . . . . .  1)5!Uil5 
BOOL or shoe toe cup, 11;. l-t. Finfrock . . . . . . . . . . . . . . .  1l59.51!1 
BOLL Ie. non-refillable. H. i\l. \V hite . . . . . . . . . . . . . . . . .  6;W.272 
Bottle stopper. J. 1\1. Harmony . . . . . . . . . . . . . . . . . . . . .  65\-).395 
Hrake beam. E. Pusson . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  659,3Hl 
Bra\ie block, automatic. \V. H. Sauval!e . . . . . . . . . . .  65!-l,ti29 
Hromo tannin gelatin compound. H. Brat . . . . . . . . .  1)'�!I.204 

CO M B I N E D  

�Urrl�1 & �UZZ Pllur 
Panel and Rotary Bed Planers, 

Shafting. et.c. 
Water Rallls, Water Wheels ur Senel for Ci.-c,,/ars. 

C. & A .  HODGKINS CO" 
Marlboro, N. H. 
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Ruckle . .  J .  ... V. Heylmun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.30'2 
Building- or other materials. apparatus for con-

veying or trnnspol'l ing, N. C. Schouboe . . . . . . . .  659.492 
Button. electrical ly illuminated, W. A. Church . . .  659.4ti7 
Button Tlmchille. N. C. La easse . . . . . . . . . . . . . . . . . . . .  659,347 
Buttonhole machines. tril)ping device for stop 

molion mechunisms for. \-V. N. Parkes . . . . . . . . .  659.415 
CalCium c�rbid. preparation of • .  \L P. E. Letang .. 1)59.447 
Camera attacllmenL, Pierron & Miller .. . . . . . . . . . . . .  65!l.50Z 
CHI'. cOllvertible street. G. N. H'illis . . . . . . . . . . . . . . . .  659.220 
Car journal bearing-sLop key. C. H. Howard . . . . . . .  1)&!l.Zil2 
Car t1nderframe. railway. H. R. Keitbley . .  G59.401. G5!l.40'2 
Cal'bonatation v;.�t. E. C. Burr et al . . . . . . . . . . . . . . . . .  lib9.:l59 
Cn.rbureter. \.y • •  J. lt:gan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65n.4:� 
Carbureter. A. K Hodder . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,476 
Cardboard Cl'easlIlg machine, L. A. Mayall . . . . . . . .  fi5H.241i 
Cardi1lg machine t'eeoiTlg device. '1'. Lee . . . . . . . . . . .  ti5t1.240 
Carpet cleaning machine. A. Burkbolder . . . . . . . . . .  t��n.4:-W 
Carriage. folding" baby. Ii. B. fl'opping . . . . . . . . . . . . . .  1)59.42:1 
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C. Burr et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!J.361 
Cel l u lo!o1e m<LIlU fUCLuring apparatus. E. Morterud 659:31� 
Chair, \.y. (.;. I l a�tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.301 
Cbec], hook . .,'. G. Snook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.1;11 
Churlling device, Norcross & Holloway . . . . . . . . . . . .  659,625 
CLulLe sprilll! for mntrix assembling machines, 

etc . .  Ilenz &. Collins . . . . . . . . . . . . . . . • .  , . . . . . . . . . . . .  6S9.:122 
Cigar packinj! device. W. P. {l·olsom . . . . . . . . . . . . . . . . .  659,520 
Cigar wrapper cULLillg machine, P. E. ShIrk (re� •. � 

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,864 
CigareLte roller. A. "'V. Brown . . . . . . . . . .  _ . . . .  65V.33i, (��H.5il 
Circuit closer, time, C. E. Katsch . . . . . . . . . . . . . . .. . . . .  65!I.4S0 
Circllit controller. A. Lungen . . . . . . . . . . . . . . . . . . . . . .  059.244 
ClOCk. electric program. H. F. Jordan . . . . . . . . . . . . . .  f�'>9.4'jH 
Clothes poullder, �'Iesher & Crisler . . . . . . . . . . . . . . . . .  �5!"h290 
Clutch. :Moon & l\1cMurren . . . . . . . . . . . . . . . . . . . . . . . . .  659.R49 
Clut.ch. Rogers & Chadwick . . . . . . . . . . . . . . . . . . . . . . . . .  659.�7H 
Clutch. friction. O. Williamson . . . . . . . . . . . . . . . . . . . . .  6b9,275 
Coal or ore handling and storage device, mov-

attained in the 

STOVER 
GASOL INE 

ENG INE  
The best i s  always cbeap­

est. Write Jor p,·ices. 
STOVER E N G I N E  WORKS, F R EEPORT, I LL. 

TH� �Hls KEROSENE 
and GAS Engine 

burns K E R O S E N  E cheaper 
and safer than gasoline. Auto­

matic. simple, reliable N o  
electric battery or f1arne used 
Perfect�egulatio

I
l.Belted or 

directly coupled to dynamo 
for eh�ctric ligbting, charg­. ine- stornge batterIes and 
all power pnrposes. Q:F Send for Catalogue. 

A. l\UETZ, 1 �8-138 MOTI ST., NICW YORK. 
Markt & Co.,London,Hamburg,Paris 

T R I A L. 
Prepaid to any address. 

able. R. D. \Vblt.e et a1. . . . . . . . . . . . . . . . . . . . . . . . . . .  6;)9,50'2 
Coin holder. H. L. Haynes . . . . . . . . . . . . . . . .  c . . . . . . . .  659.228 Coggesball Patent Steam Tube Cleaner. Cold storage apparatus. M. Cooper . . . . . . . . . . . . . . . . . .  65\1.41;8 TH E  C L E A N E R  T H A T  C L E A N S  C L E A N  
8g�g'u'i���0';,��b'.:'r�k�:;c'\;\�.;.,�/\c�i·l!: · Mere: 659.44:) NO MOisture. Saves cost quickly. A trial co_sts 

dith . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . .  .'. . . . . . . . . . . . . . .  6m. 407 Scale. Cleans from end to end. you notbmg 
Cooker. frUit, E. Peach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I)5U,31'l i The Coggeshall Mfg. Co., 1 2 3 Liberty St., New York. 
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Cotton, compreSSing. S. J. Webb . . . . . . . . . . . .  _ . . . . .  t.)5!'.Ul2 
Cradle or crib. P. McMurdy . . . . . . . . . . . . . . . . . . . . . . . . . .  65!J.4S7 
Cue tip fastener. Gbezzi & Bianchi. . . . . . . . . . • . . . . . .  1i5!J.524 
Cultivator, �'. J.. ¥oun!< . . . . . . . . .  .-. . . . . . . . . . . . . . . . . . .  659.:l56 
Curlin� iron heating apparatus, J .  M. Cammack . .  659.604 
Curtain pole ring, J. Kroder . . . . . . . . . . . . . . . . . . . . . . . . .  65B.534 
Cushioning body. n. 1. Stewart . . . . . . . . . . . . . . . . . . . . . .  65�.2ti6 
Cut 011' for Cisterns, automatic. J. ri'. & C. G. Mar-

tin. . . . . . . . . . . .  . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  1l59.541 
Cycle. ice. D. W. 'l'ietjen . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5n.51iO 
Cycle saddle. W. S. Hicbmolld . . . . . . . . . . . . . . . . . . . . .  6.'>!l.:l2ij 
Cylinder lock. H. S. Lockwood . . . . . . . . . . . . .  659,483. 1)59,484 
Dental articulator, G. R. Johnson . . . . . . . . . . . . . . . . . .  65n,531 
Dental cbair. Dowling & Durham . . . . . . . . . . . . . . . . .  ti5H.216 
Desk and seat, school. McAulay & Anderson . . . . .  659.411 
Desk. chair back. W. H. Andersoll ... . . . . . . . . . . . . . . .  65\1.4�1 
Dilator. electric bipolar. C. L. Mosber ... . . . . . . . . . . .  ti5n.4G9 
Disinfectant, D. M. Kel:sey . . . . . . . . . . . . . . . . . . . . . . . . . .  (��!l.'i21 
UiSphty and cell case. A. A. Grau_ . . . . . . . . . . . . . . . . . .  ti5U.22tl 
Displaying advertisements. device for, Adams & 

Cr}l,vford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G59.42S 
Door, J. A: \Vbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wiJ.3.54 
Draft apparatus. J. Cederstrom . . . • • . . . . . . . . . . . . . . .  (iaS.bi7 
Draft equalizer. C. H. Sawyer . . . . . . . . . . . . . . . . . . . . . . .  1;'1)!).:124 
Drawin.ll l11strument, chan. E. N. Moyer . . . . . . . . .  1>59.410 
Dredge • ...:�. It. Osgood. . . .. . . . . .  . . .  . .  . . . . . . . . . . . . . . . .  tJ59,489 
Driving genr. worm and chain. D. Corcoran . . . . . . .  659.58.� 
Driving- wheel. frictional. W. O. Worth .• . . . . . . . . . .  65!l,427 
Dye and making same. violet-red. O. Bally .. . . . . . .  659,51J5 
Dye and makin� same. yellow·red, O. BaBy . . . . . . .  U5f1.56ii 
Dyeing, J. W. �ries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IiW.3-lil 
Dyeing, A. Si�gmund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,11),556 
Ii':;g-g beater. H. M. Sturgis . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5!J,f)58 
I£gg carton packer. \V. H. Davis . . . . . . . . . . . . . . . . . . .  w9.4ti9 
Elect ric circuits. apparatus for locating faults in. 

W. E. Athearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65n.:l57 
ElectriC meter. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . .  65V.;l59 
ElectriC motor supporting device, C. A. Lind-

strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.539 
Elevat.or, W. H. Mechlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)59.400 
Elevator safety device. G. E. Sbepler . . . . . . . . . . . . . .  659.{9il 
End gate. wagon. W. Carpenter . . . . . . . . . . . . . . . . . . . .  65f1.5i5 
Kngine muffler. J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  65!J.451) 
Engraving and die sinking machine, .F'. D. Van 

Norlnan.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.461 
Excavator. O. Hetlesaet.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.632 
Extension table. G. A. j\lyers .. . . . . . . . . . . . . . . . . . . . . . .  G59,ti24 
Eyeg-Iasses. A. Licht .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.404 
Fastening device, \Vales . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G59,aoo 
�'aucet, P. F. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,28b 
l1'uucet attachment. G. C. Hamilton . • . . . . . . . . . . . . . .  659.394 
li'ence post, H. J. Van Valkenburgh . . . . . . . . . . . . . . . .  659.42.t 
l1�erti l izer distributer, R. C. Hoyer . . . . . . . . . • . . . . . . . .  1�5�) ,2a3 
Fifth wheel. M. Hoagland . . . . . . . . . . . . . . . . . . . . . . . . . . .  059.528 
b'ilter. A. M. Amos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tj5!.t.4i� 
.b"'i lLer, J. A. l\·laignen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {).-jfl.48b 
Firearm. recoil operated. J. M. Browning .. . . . . . . . .  ti.j9.rlO7 
Firearms, means for sighting ritled. J. �·ormby . . .  659,Wli 
F'ire extinguishing liquid tbrougb gas distribu� 

ling pipes, means for discbargillg. A. Reid . . . .  659,548 
Fir
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F:!sh.gatf. B. J."Warrell . . . . . • . . . . . . .  _ . . . . . . . . . . . . . . . .  f§?'�2 
f! Ishm/l reel, E. Holzmann . . . . . . . . . . . . . . . . . . . . . . . . . .  {).:",).4 ,  I 
Flag. signal. H. F. Beaver . . . . . . . . . . . . . . . . . . . . . . . . . .  fi59,2SO 
{l"'lash powder. A. 'Veiss ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti59.i�n 
Iflax machine. Eastwood & ·NOt m .llld . . . . . . . . . . . . . . G5!l,:l42 
Flutd mixing tlxture, A. A. Schratl . . . . . . . . . . . . . . . .  65!l,200 
Ii"'ork. See Carvl11g fork. 
l.l'ront wheel and yoke for trucks or other ve-

bicles. K Wballey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)59.:l,�2 
Ifruit pitting machine. W. Anderson . . . . . . . . . . . . . . .  059.598 
Fuel feeding attachment, 1'. AsencIO . . . . . . . . . . . . . .  659.200 
j-!'urnace. See Hot air furnace. Recuperative 

furnace_ 
Furnace. D. E. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.590 
Furnace. W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  65U,4�5 
Furnace. H. 'filden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.4 f50 
�'urnace arch plate. steam boiler. D. U. Richards. 659.549 
Furnaces, appal"Htus for heaLing air to be sup-

plied to. w. C. Wallace . . . . . . . . . . . . . . . . . . . . . .  _ . . .  1)59,461 
Furnaces. feeding ail' device for. P. Matbias • . . . . .  659,312 
Furnit.ure. detacbable covp,r for upholstered, F'. 

N erud. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  659,251 
Gage. See Micrometer 01' similar gage. 'I'ruing 

gage. 
Galvanometers, magnetic regulator for, Bradley 

& Pi�llolet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.500 
Game apparatus. F. S. Kratzet . . . . . . . . . . . . . . . . . . . . . .  65g.403 
Garment waist closure. J. Stone . . . . . . . . . . . . . . . . . . . .  659.459 
Gas controller, automatic. ,"V. G. Miller . . . . . . . . . . .  {)'5Y.248 
Gas ellgille. A. A. \Villiams . . . . . . . . . . . . . . . . . . . . . . . . .  659.426 
Gas from carbid of calcium, generating acety-

Jene. M. P. Eo Lelang . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,448 
Gas generator. acetylene. Ii'. A. Feldkamp . . . . . • . . .  6.19.618 
Gas generator, acetylene. 1. T.... Harris . . . . . . . . . . . . . .  659.226 
Gas generator. acetylene, H. 11"'. 'Yilliams . . . . . . . .  _ .  G5H.2i3 
Gas producer. S. A. �·raser . . .  _ . . . . . . . . . . . . . . . . . . . . .  � 659,472 
Gate. See Elld gate. 
Gear. cbangeable speed. A. ll'ischer . . . . . . . . . . . . . . . .  659.300 
Gear. short turning. C. A. Williams . . . . . . . . . . . . . . . .  65�,274 
Generator. See Gas generator. Steam genera-

tor. 
Glass blowillg machine, H. J. Colburn . . . . . . . . . . . . .  659.289 
Glass blowmg machine. L. H. Colburn . . . . .  659.290. li.&9.291 
Glue or gelatin free from fat. prodUCing, C. rI'. 

Setterberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.261 
Grain drill. G. D. Hawortb . . . . . . . . . . . . . . . . . . . . . . . . . .  659.227 
Grain drill. F. A. Placek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,545 
Grain drill feedinl{ mechanism, R. Galloway . . •  _ . .  6b!l.:167 
Grass cutter • . 1. P. Itledy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.594 
Grate bar. o. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.451 
Grate, gas. G. E. Sbarpe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>59.b53 
Hair receiver. toilet. F'. Lemon . . . . . . . . . . . . . . . . . . . . .  65!:J.5.'->8 
Harne and trace connector. }l"'. P. White . . . . . . . . . . .  659,425 
Hammer, pneumatic. C. K. Pickles • . . . . . . . . . . . . . . .  65\).418 
Hand stone, B'. A. Reichardt . . . . . . . . . . . . . . . . . . . . . .  659.�20 
Hand stra.p. U_ McClincbie . . . . . . . . . . . . . . . . . . . . . . . . . .  659.412 
Harp. orchestra. Almcr8ntz & 'l.'ornqvist . . . . . . . . . .  6.19.42!J 
Harrow. H. II. Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.536 
Harrow. sulky. C. D. Carter . . . . . . . . . . . . . . . . . . . . . . . . .  659.a76 
Hat holder. J. J. Cannan . . . . . . . . . . . . . . . . . . . . . . . . . . .  6::S9.3G.'l 
Hat poullcina machine. C. H. Reid . . . . . . . . . . . . . . . . .  ti59.259 
Hay loader, �'. N. '['rissei .  . . . . . . . . . . . . . . . . . . . . . . . . . .  65U.:182 
Head cutting machine, "'V. E. Nicbols . . . . . . . . . . . . .  65!l.4SS 
Header. �. M. Pring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  659.54.i 
Heel attachinl! mach me, C. W. Woods . . . . . . . . . . . . .  659.4ti.'1 
Hinge. N. A. Bourquin . . . . . . . . . . . . . . . . . . . • . . .  _ . . . . . . .  65�1.203 
Hook. See Cbeck book. 
Hook. F·. Wendler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,271 
Horn substances. producing homogeneous, J. G. 

Biericb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,358 
Horseshoe calk sharpening machine, P. B. 

Braze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.388 
Hose swivel. D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!J.32ti 
Hot air furnace. S. A. Cheney . . . . . . . . . . . . . . . . . .  _ . .  6!W.208 
Hotel register, J. Bul lock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!J.572 
Hurl clltting and separating machine. W. H. 

Fau Ikner. . . . . . . . . . . . .. . . . . . . . . . . .  __ . . . . . . . . . . . . . .  n.59. 441 
Hydrocarbon burner. W S. Haworth . . . . . . . . . . . . . .  H59.:1-t4 
Ice making- machmery. '1\ Shipley . . . . . . . . . .  659.554. ti5!l.tilO 
Incandescent mantle�. means for inserting sb ir-

rinll strings into. B. von Bultzillgslowen . . . . . . .  G59.6Ji 
Incandescent structure suitable for hghting. 

Duncan & Barnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.:)15 
Incubator. J. H. Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,52Y 
Indicator. See Schedule indicator. 
Inbaler. H. A. McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19,542 
Insecticide, C. H. W. Scbambacb . . . . . . . . . . . . . . . . . . .  H59,552 
Joint. See Railway rail joint. 
.Journnl box. Born & Dunbam . . . . . . . . . . . . . . . . . . . . .  G5B.284 
Knife for cutting- wrapping twine. G. S. Lyles . . . .  1;59.445 
Ladder, extension. Marston & Hutch . . . . . . . . . . . . . .  f)59.�10 
Ladder. step. J. S. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;59.:11;2 
Lamp. llcetylene g-ns generating, J. C. F'. Dick . . . .  G5Y.43ti 
Lamp and foot warmer, combined carriage, J. B. 

Bartbolomew .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fJ,'!l.2i9 
I,amp burner. F'. '1'. \\Tillia.rns . . . . . . . . . . . . . . . .  G59.333. lib9,aM 
I,amp extinguisher. W. C. Miller . . . . . . . . . . . . . . . . . . .  G5!-l.241 
I.amps. device for removing and replacing in. 

cande,cent. Croteau & Mes.ier . . . . . . . . . . . . . . . . . .  659.631 
Lamps. glower heatinJZ" apparatus for electric, 

Van Vleck &. Stevens. . . . . . .  . . . . . . . . . . . . . . . . . .  . 
LAtch. door. },omax & Tomlinson . . . . . . . . . . . . . . . . . .  f)'�9.t)3:1 
Lens. headlight. J. H. Pitkin .. . . . . . . . . . . . . . . . . . . . . . .  fib9.:)5.'{ 
J.�etter box. \V. ll. Mulloy .. . . . . . . .  , . . . . . . . . . . . . . . . . .  6.�H.48fi 
Letter sheet. return, A. J. Elias . . . . . . . . . . . . . . . . . . .  (;.19.218 
Lightning arrester. C. M. 1'aylor .. . . . . . . . . . . . . . . . . .  659,559 
Limes. lemons. etc .• device for squeezing, P. 

King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.046 
LiqUid rAiSing apparatus of the llir·lift type. J. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659,491 
Lock. See Bicycle lock. Cylinder lock. Nut 

lock. Permutation lock. Sasb lOCk. 'I'ime 
lock. 

I.-oom. C. F. Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f),')9.fi28 
Loom jacquard mechanism. J. Dean . . . . . . . . .  , . . . . .  f)'1n.BH4 
Loom let off motion • •  J. C. Bryan .. . . . . . . . . . . .  _ . . . . . . 659.205 
tgg� :g�U�:·r:;ot%"n?Rrr:��t£�Yiid: : : : : : : : : : : : : : : : :  :��::�� 
Lubricator, H. F'. Loos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.24� 
Metals, means for applying-fluid. W. H. Smyth . . .  659,il8O 
.'teter. See ��Iectric meter. 
Methyloropylcarbinoluretbane and making same, 

Bonhoetfer & Dreser_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9.202 
Micrometer or �imilar gage. Brooker & Baxter . . . .  659 . .1iO 
Milk and cream separator, P. C. Smith . . .  _ . . . . . . . . .  1�1)9,494 
Milk cooling apparatus. J. A. Myers . . . . . . . . • . . . . . . .  659.R75 
Miner's separating pan. A. J. Ketelsen . . . . . . . . . . . . .  659,237 
Mining macbines. cutLing chain tor, H. H. Mer� 

cer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . .  6[)9.R48 
Miter machine. U. W. Debn .. . . . . . . . . . . . . . . . . . . . . . . . •  6.�Y.2W 
Molder's chaplet or anchor. Haskins & Fisher . . . .  659.444 

(Continued on page 251,) 
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Letters copied whi le  Writing. 
No press; no ,vater; 110 brush ; no 

work. Any ink; any pen; any palJeI·. 
Our Pen-Carbon never smuts; our cllp hulds 
paper firm. Write with no extra pressure. 
and our Pen-Carbon Letter Book pro-
g��

e
�: E:!!JC!n�

O
�ber:

or
I�

e
;��·�

. ��!\�'o��C; 
does not keep it; write for free speCimen of 
work. Address Department 1. 

PEN-CARBON MANIFOLD CO. 145-"-9 Centre Street, New York. 

Perfection Electric Alarm C lock. 
A great improvement over the 

ordinary alarm clock. Rings un­
til you get up and stop it. 3-lncb 
silver-toned bell. Battery lasts 
12 to 18 montbs. Highly orna­
mental and effect.ive. ar- Send 
Jor Oi1·cular and P.rice List S. A. 

THE J .  J O N ES & S O N  CO. 
64 Cortlandt Street, New York. 

� SAVE ONE·HALF YOUR FUEL ���:t We Tell You How. 
R�ci.e8ter Radiator Co. 26 furnace St. Rochester,N.Y. 

$500A DAY EASY FOR ALL WILLING TOWORK 
- Gold, Silver, Nickel, M.etal 

Platina-. Ai home or traveling, taking 
orders, USiD&: and selling Prof'. Gray'. 
Machine .. Plates Wa.tches, Jewelry, 
Tableware, Blcyclea aDd all metal goods. 
No experience. Hea.vy plate. M.odern 
method8. We do plating, manufacture 
outfits, all sizes. Guaranteed. Only out­
fit8 complete, all tool8, lathes, materials, =��'���.:�iC., ready for work. We teach you 
the art, furnish · secrets and formulas 

Pamnhlet. samples, ete., FREE. 
Work .. VINVINNATL I) 

Awa,.ded 
UGRA ND PRIX" 

{16 West 23d St. 
166 Broadway. 604 Fulton St. 
169 Tremont st. 
.924 Chestnut St. 
'148tate st. 

N. Y. CAMERA EXCHANGE, 
50% Saved on a l l  makes of Cameras 

an:�
a
�c���:r�� �:m��:���'f:�

l
��f. 

Large assortment aiways on hand. 
Developitng. PrintinQ, etc. 

Photo supplies of every description 
at lO'lvest pr·ices. 

W- Send 2c. stamp for bargailn 
list. Address 

N . Y. CAMERA EXCHANGE, 1 1 4  Fulto n St., N E W  Y O R K  

Crest Mfg. Co., 
CAMBRIDGEPO RT, MASS. 

3 & 5 H. P. MOTORS. 
Lightest Motor per H. P. lllade. 

CREST I N DESTRUCTIBLE 
SPARKING PLUG. 

GUARANTEEO. 

Mannfactory Established 1'761. 
LEAD PENCILS, ()OLORED PENCILS. SLATE 
PENCILS. WRITING SLATES. S'!'EKL PENS, GOLD 
PENS. INKS, PEl\ClL CASES [N SI.LI'ER AND IN 
GOLD. S'!'ATIONERS' RUBlIER GOODS, lWLERS. 
COLOHS AND AR'['IS'l'S· MATERIALS. 
78 Reade Street, New York, N. Y. 
Paris Exposition,  1 900. Grand Prize. H ighest Award. 

A RTESIAN 
Wells, Oil and Gas Wells dr\l1ed 
by cnntruct to any depth from50 
to 3()(K) feet. We also manufac­
tUff:J and furnish everytbing re­
quired to drill and · complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus­
trated catalogue. Address 

W ELL ENGINEERING AND SUPPLY CO. 
LIBERTY STREET. NEW 'lOr.K, U. S. A. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. 'l'bis U built-up " laboratory g���t;; �i
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by any amaleur s�illed in the use of tools, at.ld it will 
work as well as a $125 balance. 'l.'he  article is accom­
panied by detailed working drawings showing various 
stages of the work. 'I'his article is contained in SelENa 
TIne A" ERleAN SUPPLEMENT, No. 1 1 84. Price 10 
cents, For sale by MUNN & CO., 361 Broadway, New 
York City •. or any bookseller or newsdealer. 
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. Stimulating, BraCing, ffealthfu/ and 

ffarmless Combination of 

E l e ct r i c  T r e a t m e n t 
with Physical Exercise. 

For headache, nervous weakness and exhaus. 
tlon. insomnia, rheumatism , neuralgia and the 
many other complaints for which electricity is re· 
commended, 

It.r Effect i.r M aiicai 
The machine is perfectly constructed, handsomely 

finished and wi l l  wear indefinitely. The life of the 
battery is about six months and i t  can be replaced 
for 25 cents. 

SEND FOR DESCRIPTIVE BOOKLET 

Price, Complete with Foot Plate, $7.50 
THE BADGER. BRASS CO. 

1 0  BROOK STREET. K ENOSHA, W IS. 

Molding machine. G. Weiss .• . .  , . . . . . . . . . • • . . • . . . . . . .  li5n.I)J3 
Mop WrllIg"cr. K .1. Peck . . . . . . . . . • . . • . . . . . . .  _ . • . . . . . .  65!J.2;)tj 
MOLor. See Steam mnLor. 
i\11lsical i l lstrument. K .r\. 'rapley . . . . . . . . . . . . . . . . . .  t).j!),330 
)'1usical illstrUTIICllts, pneumatic regulaLor for, 

\V. H. "Iemilll!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.)!).442 
Napkin hulner. ( '. H. Pl'Iltl . . .  ron.258 
Nut lock, ,,y. I I .  Cal'l'l1thcns . . . . . . . . . . . . . . . . . . . . . " ii.1!).46ti 
Nut lock • .  1 .  L. DoeJp . . . . . . . . . . . .  " . . . . .  , '  . . . . . . . . . . .  659.215 
Ojl  f'abl'i('�. lIlaking. A. N. Ftn'd (reisslIe) . . . . . . . . . .  l l ,&i:! 
Uieag-illulis meal. apparal tiS for heating alld 
Ol'g?l��

I
:\�I��\i/T11�1�t·:C.t;I�·�:II�:��

I
.I:�: : :  . . . . . . . . . . . . . . . . . �8:}� 

Packa�e for containing whisky, elc., L. C. 
St.rauss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f;;j9.328 

Pail. (li l i ller, l\1. \Velkee... . . . . . . . . . . . . . .  . 1;;j�I.5ti2 
Pail, SHp. A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . w�'.:�73 
Pan. :-:ee ,M iller's- sCllarating' pan. 
Paper bag. L. D. Uenllcr . . . . . . . . . . . . . . . . .  , . . . . . . . .  G59.IXn 
Paper feedin!l machine, T. C. DextEJ" . . . . . . . . . . . . .  1);)9.510 
Paper machine. cylinder. lleveridge &. b'rye . . . . . . .  tilU.2..,,:3 
Paper pnl� frolll calle brake cane. forllling. '1'. 1�, 

Plllllips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.!)9AOO 
Paper lnue llIakillg machine. C. A .  Bailey . . . . . . . .  w:J.5lJ!1 
PHl't it ioliS. sheet met.al frame work for. 'I'. F. 

O'b'''·I1 . . . . . . . . . . . . . . .  , . . . . . .  'i;j�,XI,o 
Pencil sharpener. J. lL lUlL . . . . . . . . . . . . . . . . . . . . . .  ti5!1.5:!j 
Permutation lock, L�.  A. Hcd(lick. . .. ti5�Uj27 
PhoslJhatC rock drier. O. (·oocly . .  , . . . . . . .  65�',�2 
Phot l)graphic till'll devc!oJ)lllg apparat.us. C. 

'l'rax leI' . . . . . . . . . . . . . . . . .  , . , . . . . . . . . . . . . . . . . . . . . . . . .  tj.j9.-l9S 
PIJotographic print washer, D. Arg-erbrigbt .  . . . .  , ti'-)9.27R 
Plano, cylinder. A. Capra.. , . . . .  . . . . . . . . . . . . . . . . . . . .  li5'J,4li5 
Pipe. ::::'ee 'j'ouHceo pipe. 
Pipe cuupiin!!. C. 1 1 . UO\lth. . . . . . .  . "  . .  ();j9.a.�(j 
Pipe makill� apparatus. A. J.. Dixon. .  . . .  f�;fl.4:{7 
Plane. bench. }�. O. Ctll·vin . . . . .  . . . . .  (j;)�.28j 
Plant. CllI! el' and 1 i ;1 er, 'I'. l<:�tla(·k . . . . . . . . . . . . . . . . .  t);·J!I.518 
Plal1ter und fertilizer distributer, convertible. 

K M. King. . . . . . . . . . . . . . . . .  (i5tt.:{}4 
Planter, corll . . J. \V. Herlien . . . . . . . . . . . . . . . . . . . . . . . . .  G5!J.2UI 
Plug or plu� S\Tit.ch receptacle. C. n. Platt . . . . . . . .  fj5�I,a4!i 
Post. See Fellce post. �i�1I lJost. 
Power from solar beat. H pparatns for obtaining. 

K II. i\1c l l ellry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j.;9,4.)() 
Power trllnsmitter. D. \Vil liamsoll . . . . . . . . . . . . . . . . . w!I.27li 
Pres!'!. :-;ee i-'rinlilH! press. 
Printing plate and ba�e, F. J. \Vendell . . . . .  659,3S-l. fi5n.:{8.; 
Pl'1 l l t i l l� press. l-i.  K PanroHst . . . . . . . . . . . . . . . . . . . . .  U.;�I.:);·)I 
Print,jlll! 1)l'e88 fpectilll! device. H. \Vil::;Oll .. . .  . . .  fi;jfl.277 
Pump governor, 1 1 .  :\IHschmeyer . . . . . . . . . . . . . . . . . . .  (j.,)'J.:{ 1 1  
Pyromeler. recurdllll,r ail'. \V. H. $:. E. n. Bris-

tol .  . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . . . . .  'i5�.';1G 
Hailway accidents. apparatus 1'01' aUlumat icall)l,' 

preventinl! . .  J.  :\1 . 1 .:I"·a�.. . . . . . . .  ti5U.:-)()7 
Hailway. elect ric . .  J. D. l{uherts<JIl . . . . . . . . . . . . . . . . . .  f0U.;){)(J 
HHilway 01' tramway vchicles. hydraulic brake 

for. C. Durey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f:5!l.;")17 
Hailway rail fastenillg and brace. J. N. Powel l .  ti;i!1.2;')7 
Hailway rail joint. B. l;.  Braille . . . . . . . . . . . . . . . . . . . .  ti;J!l.:{s7 
Hailway switch. G. Durchholz. . . . . . . . . . . . . . . . . . .  . tj;i!I.51ti 
J,tailways. apparHt l1:O; fIll' l ifting and grippillJ.! 

ropes. cables. or chains of rope or similar. \V. 
P. Bullivant f:�r" �!� Hai�ill seeder. F. 1-1. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  h.I.I.ad 

Hake attacllHlell l .  horse h:lY. H. Hoppe . . . . . . . . . . .  ji5\I.:!:�1 
Ratchet mechanism. ;1,. T. }o·urLJisb . . . . . . . . . . . . . . . .  fi;')H.5:!1 
Hatchet wrench alld drill .  C. 1-'. Anderson.. . ().j�I.5fi4 
H.eceptaele foldillg-. .  J Kil ling-cr. . .  . . .  f0�1.23,·; 
I{ecuperative furnace. 11'. Bredel... oo9.titi2 
Reel. Spe }o'ishJ1lg- reel. 
Hel;{1SLcr. See Hot el regist.er. 
Itel!islering mechHl1i�lIl .  J.  :-'chinneller . . . . . . . . . . . .  659,421 

Those who subscribe now 
f'or the 1 9 0 1  vo lume of 

T� Youth's 
Com.panion 
Sending $ 1 . 7 5 ,  a y e a r ' s  sub. 

s c r i p t i o n  pric e ,  with this slip 

o r  t h e  name o f  this p u b l i c a .  

t i o n ,  w i l l  receive, 

F r e e a l l  t h e  remain· 

, i n g  1 9 0 0  issues 

from the t i m e  of s u b s cription 

To J a n uary I ,  1 90 1 ,  In· 

e l u d i n g  the H o l iday 

issues. a n d  The C o m p a. n i o n ' s  

1 9  0 1 ., Pu ritan Girl · ·  

C a lendar. l itho. 

graphed in twelve colors. B V!21 

I l lustrated Announc ement 
and S a m p l e  C o p ies F R E E  
on R e q u e s t .  '" '" '" '" '" 

The Youth's Companion .. 
Boston, Mass. 

Hespiratioll. apparalus fur illducill,!! artificial. 1£. SPEGIAL OFFE R ! L. noyell . . . . . . . . . . . . . . . . . . . .  . .  . .  65n.512 
Hing. !.-'ee Curtain I)ole rill�. 
Hiveting machine. I I . C. I'olll eroy .. . . . . . . . . . . . . . . . .  wn. ti2ti 

A Handy Book for Handicrafts-Men 
American S t 0 Typewriter ! U������ d�?:r�W

a
[�'.��2n�r' . . .  �����,�

oIler
: . . . . . (>5�.�"1 

We w i l l  give the first person answering this ad., from HOlary engine, .J . i\L �vatls .. . . . . . . . . . . . . . . . . . . . . . . . ij.�u.�rl 
�rhere is a H pocket preceptor "  :1hout Tools-an encyclopedia of infonllation concern­
ing every tool lIsed i l l  every tnlde, with an illustration of it. It contains tool knowl. 
edge in a nutshell and is called eacb town in the United States. a splenrlid OPPOl'tullIty HOt,IlI'y elH!llIe . . J. I I. .J ackson . . . . . . . . . . . . . . . . . . . . . . 1)i)!U>=-10 

to obtain the American 'rypewrlLer, the only :standurd Sash lock. L. j f. �park�. . . . .  . . . . . . . . . . . . .  . . . W�U'-)7 
low-priced typewriter on tile market, on unus;\1aJl y  at. ::;aw. druJ!. H. F. i\ectrnw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti.j!I.:�7H 

tractive terms. \-Vrite promptly for catalol!ue und �am- Sawilll! kel'f�. Il!acllille fur. G. A. Holmes . . . . . . . .  tl.)�I.:!:;(I 

pie work, and see if uur offer does not interest you. Sawillg machine. L . . 1 . 1 f <lnhart . . . .  . 6.)�1.4 j5 MONTGOMERY & CO.'S TOOL CATALOGUE. 
American Typewriter Company. 267 B'way, New Yorko Sawing mach111e. \\'00(1. (�.  H . •  J ackson . . . . . . . . . . . . .  li5!I.3(!.-) 

Scale. plat. fol'll l  spring balilllce. J. \V. ('ulmer . . . . .  G5!1.:!�r2 The latest edition is printed from new type and contains lots of new matter and 
hundreds of new pictures. Copious index. Pocket size. Free by mail, 25 cents. - Schedule Illdicator. J . :::'. Uili .  . . . . . . . . . . . . . . . . . . . . . .  ij.;�I.:;�N; 

The 
Is quick to $ee the faults 
in cheup pain\:s. \\' rite for 
book that tells bow to u voiu 
paint faults. Sent free by 
the makers of Patton's 
Sun Proof Paint •• 

JAS. E. PATTON CO., 
217 Lake Street 
l-Illwaukee, Wis. 

EVERY BOY HIS OWN TOY flAKER. 
1'eUs how to make alJ kinds 'l'oys, 

Steam 'FJngines. Photo r.umeras. 
\Vindmills. Microscopes. Electric 
'r�legl'apbs,'l'elephones. Magic Lan· 
tern�, £oltan Harps, Hoats from a 
rowboat to Ii schooner i also Kites. 
������sBo��I�J'Ar��:,��� f-i��):' 
SlinS?s, Stilts, FiS!J'ng- l'ackle,Rabbit 
anr1 Bird Traps. and many others. 
A l l  is lUade so plain that a boy CUll 
eusih mUke t.hem. 200 handsome illus. 'l'hts gleat book 
tty mail, IOc" 3 for 25c, C. DEPUY, Pub" Syrucu,e, N, y, 

�cow. dumping. 'I'. Lawsull . . . . . . . . . . . . . . . . . . . . . . . . . . oo:J.2J�) 
Scraper for cleaning- di tches or trenches. J. 11. 

(i l'el!ol'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i5!).4j:� 
�ealil1g- claHl}). I..  B. Hee(!. . . . . . . . . . . . . . . .  _ _  . . . . . . .  659.378 MONTGOMERY & CO"  1 05 FULTON 
Separatur. See )l l 1k alld cream !oIeparator. 
Sewa�e. puriticatioll of. ( ) .  \V. Pfouts. H5!l.-t;J·! 
�ewage t l'cati l lg appal'atus. H . .  J . ,<"; .  \Vood . . . . . . . .  I�;!I.;")II:� . ' PAL IU E lt :--tatiollary i 
Sewing machille. overseaming. 1 L .  A .  K lemm . . . . . f�j�IA�:! �� � and Marine Gasuline En- Agents 
:-=ewilll! TlIacbine pre�ser fout, \V. N. Parkes . . . . . .  tj.)tI"-)4:� _ . II i  I � }!ines and L�ullciles. J\to.toJ' 
:-:ewil1Jor machine presser l oot. A .  G. I 'eter:-:oll . . . . .  li;')!1.:: 1 7 1 �IJil�';d':;�""";;il �:yl

a
lg·£l

o
ll
n
es�ngI1 les. PUIBplIlg 

:-:ew I Ill! 011 buuoll8. lTI:tchllle ful' . .... '1'. Leilich . . . .  t0�J.;"}:';7 � 1"'. • 
�hade t1xture. J. \V. Paterson . . . . . . . . . . . . . . . . . . . . . .  li"')�I.:-)I ,') - ' � Send for Catnlog. 
g:�::��e';�i,��

r
;r�:-:;,\';'f.e. �::I��,�'i::dl�\\; i'I I;;,I" . . . : : : : '  U�ij:�t _l'_A_l_,;'_I_E_' l_t_l_I_lt_O :S., lU IA N I I :S, ()() /li N .  

Sharpellina- ruck dri l l::! .  etc . •  machine 1'01'. \V. J!;. 
K i ll lbel'. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . f�j�U{71 

Shavill� mill! :\lIrt brtlsh.  1 1 .  Berry . . . .  _ _  . . . . . . . . . .  tj;jU.�:! 
8bir�:.

I��. "� I.
l� Jl.l �

c�.
i
.
I �� . . ��.�' .��?��.

l
� .. .  

l
.{ .

.
. �: . ��\� �'. 1i5!l.224 

::::'huu el' worker. K l l . Price . . . . . . . . . . . . . . . . . . . . . . . . .  (j.;�I.41n 
�il!ll po�t and holder. �t.I'eet, S. I£. r-i'orloll . . . . . . . . .  658.iH4 
Si).!I1al system. 1. \V. Ullman . . . . . . . . . . . . . . . . . . . . . . . . 659,400 
Skirt fHstellel' ulld supporter. combined, 11. II. 

Byrlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,074 
Sleeves 01' wheels. apparatns for makillJl ribbed. 

/'.. 'l'. Furhish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ();,)H.522 

GERE GASOLINE: ENGINES S IMPLE-tiT BOAT EN61NE6 MADE r: � CAB I N A" "OPEN B OATS [ I I S ''''N' CAHlN.'. BOAT 'RAM" "9 G[O.H.G[RE YI" "'c:':vNCH W/(" 
NEW CAT FOR -4 STAMPS 6RAND RAPI05.MICMIGAN. 

STREET, 

N O W  

N EW YOR K  CITY. 

The Standard. 
Tbe only " Dripless" 
Tea and Coffee :"!tl'ain­
er. No drip to soil lin­
en. No f a II i n e: oft·. 
Nickel. plated. )-1ailed 
on receipt of 2f> cents. 
�tnlHlllrd !Oitruincr (]u. 
Dept. K, 37 M a i d  e Il 
Lane, New },'ork. 

R E A DY. 

AN AMERICAN BOOK ON 
Smoke 1)l'e\'cllter {lr COIl�1111ler . •  J .  A .  Beck . . . . . . .  H.;�l.IiO(l 
l"'now guard. roof. C. U. Uillllall. . . . . . . . . .  fi.;!I.:{!l:! 
:'oldering machil lP. \\" . I I .  :-' lJ Iyth . . . .  . . . . . . .  ti59,381 
Speakilll! t ube t. ermini. com hilled receiver and ._ . .... Horseless Vehicles, 

u·cll1:O;llI it t.er fllr. ('. K Urlltsby. . . . .  h.I!l" {' 1 
C U Y E R ' S  P A T E N T  >'pool hoI<Jer, ,I . A .  �lye\'s . . . . . . . . . . . " . . . . . . . . . .  " .;;n.?4!1 

Spool or bohblll . •  J . IJ. l{inll�lallct .. . . . . . . . . . . . . . . . . . .  tit)�I.;{()ti Automobiles and DE SULPHURIZING FURNACE. �pnol\ ,  self lev""l1g. l)O(ld ,\0 (;reer . .  " " , . . . . . . . . . .  ";�.X41 
::::'qu<lre. A. P. Dnb\ls .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t�;!I.;)I:-) 

Latest, Cheapest and Best, �t�i�i>;'.\gi,���;�ei>!:ct�l.dEH(i:. ��l·sk��:�
f
t�:

I
·h;liid: j: U.W.535 

Takes tbe place of Heap �te<!.;�e��t�T:: �·t·l�fl·et: :t' �tos·ler:.-.-.-. -__ .-__ .-.-::: .. .-ti5H.tj2'l. :�R�:��� 
or Stall Roasting. 

Saves time ancl money. 
Write for particulars, 

Casilia �14, LD1 A ,  PERU, S, A 

Steam generator. G. Ourl' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;;i\),217 
Sleam motor. J. H. Fedeler.. . . . . . . . . .  . . . . . . .  ti.5�1.2W 
�tolle dre"'sillg' machine. A. F. Jones.. 6[)!1,478 
Stool. t'oldlllg . .  I. I" . CIJ)lin� . . . . . . . . . . . . . . . . . . . . . . . . . .  U5'J,508 
�tooper. �ee Bot T Ie st C l I J i>PI'. 
Stoppers. Ulan\lfactl1rill�. A. Blumer • . . . . . . . . . . . . .  f)'1H..)().') 
BLore serVIce appHrat.I1�. \\' illiams &. LIppy .. . . . . . .  t�)�I.ti14 
Stove, Feeney &. �chl'oyel' . . . . . . . . . . . . .  " . . . . . . . .  li"iHA7I 

THE TIN PLATE INDUSTRY IN THE Stove. l!"as, L. ""h n  . . . . . . . . . . . . . . . . . . . . . .  " . . . .  " . . . .  ti,',!I.400 
Stovepipe fastener . . J. ,.y. Combs . . . . . . . . . . . . . . . . . . .  1i.;9.211 U nited Slates.- ·\ n  interes.tlng p:lpel'. sliuwi llJ.! the ex­

traordinary developlllent of t he t in plate indll�lry in 
th iS country. and the serh)u� cOlllpet i l ion Illtn whIch it 
is now ellterinl! wiLli the Hri l ish indust ry. With IS i l l l1s� 
tr;lI inn�. COIIT:l i l led in SCI E X T I F ' C  A )f Io-:IU ('A X :-: f l l ' I'Ll-:­
M F. "T, I>os, 1 U 1 11 .  ] U'� U, 1 412 1 ,  l it·.!,.! "ncl l U·�3.  
Price IU cent� cach, or  50 cellt.� for t ile series. '1'0 be h:-.td 
at this office aDd t rum all l Iewsdenlers, 

A 
W E E K  

and expenses easi­
ly made by selling 
the well-known._ 

Strainer. finICet. A. t ; .  ne \Valdo . . . . . . . .  , . . . . . . . . .  ti;')�I.:{ti;') 
Strainer. Sink. E. S. nuffy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5U,5I4 
81 rap. �ee Hand strap. 
Streets. machine for removing dirt from. 1-1. S. 

J;'arquhar . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . .  n.;!1.440 
Sugar faCtories. lime tank for. ��. C. Burl' et al. . . . .fi.59.:3!iO 
SU6!ar solutions, defecatillt!'. S. M. Lillie . . . . . . . . . . .  1���1.211 
Sur,l.!ic}ll instrument. G. \V. Shidler . . . . . . . . . . . . . . . .  fi5!1.42'2 
�uspenders. invisible. F.. S. Halsey. . . . . .  . . . . . .  . li'-)9.fl2U 
SwIng. C. K. Hunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5H.3tXl 
Switch. See I{ailway switch. ��:t�t� �l�;I;rl��

l
����I:l�:i�

l
l
i
;��n\'v ��L�s�11\��S : :  . . .  : : :  ��:�� 

Syringe. A. r. EI-u!el's . . . .  . . . . .  oo!).470 
'rable. See Adjustable table. "Exteiisioil i�;bie: ' 
'I'ag. metal. .1. \V. A ndertoll . . . . . . . . . . . . . . . . . . .  . . .  ();")fI.lfl9 
'llap and valve. barrel . .... F. Church . . . . . . . . .  (}')�'.2SS 
'l'aJ"j!et. combillat ion. \V. H. Park . . . . . . . . . . . . . . . . . .  650,352 
Teeth. process of fln ntLHchmellt for buildillg- up  

bJ'()ken or derayed, J .  P.  Carmichael . . . . . . . . . . .  659.2()1; 
'l'ele:!raph system, F. IJ. Pearne. . . . . . . . . . . . . . . . . . .  659,;J.J4 
Telegraphic me8sa/!es. perforator for preparing. 

Muckingbum & Germann. . . . . . . . . . . . . . . . . . . . .  65f1.·p�:-) 
'J'elepholle excbange annunciator. B. \-Valler . . . . .  65t1.2li!l 
'l'elephone switchboard anllunciator alld .jack. C_ 

1'. Mason . .  " ,  . . . . . .  " " , ,  . . . . . .  , , " " " , . . . .  . . "  65n,.\SS 
'rellurian, J.  H. F. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li;'l8.25.� 

Acetylene 
Schwarz Perfection lava Bu rner. 

Hif:!hest awards in all Acetylene Expo· 
sitinllS. Made of one piece of lava. A re 
faultless and {''I'cr!! MIt' tested (l11(� (/lW'I" 
anteell-. � Send fo;' PI'iCl' lAl!t. 

N 0 BIowi.ng. . 
Sole Agents fol' SmOkll�g. . the U. S. unci 

Perfe���\bly�lT
l
l���I�:�' Canada.' 

Ill .  JUn.CH UER,GER & C O. 
50 \Vn.l'l"cn 8u·cct. 1\ c ,v YOI·k. 

.t\ ��tl��J��a��� g� 3�fOl'i�
r
g 

will do well to write 
The Air Brush Mfg. Co. 

Motor Cycles. 
OPEnATI�D n'� 

Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D .  H ISCOX, M .  E.  
A u t h o r  of' " GUI-!, Gu�ol('ne nnd n i l  ,""pur 1-.::111:[11(,8,'· 

UIHI • •  2Uc(·hullh·ul ll u\'('lIIcnt�, u,,\· I,·t.·!!1 
und AI)I)liull('(,!>I." 

PRICE $ 3.00 POSTPAID, 
'rhis work is written on a broad basts, and cOlllprisei:J 

in its scope a full i l lustrated description willi details of 
tile progress and manufacturing advance of one of the 

80 Nllssau Stl'cet, mo!.'!t importa.nt inrwvaLions of the times, contributing 
Il.oc],fol'd, 111., U. S. A. I to the pleasure and business convenience of mankind. - I  The umke·upand managcment of AutomoiJile Vehicles VOLT=AMMETERS of nil kinds is JiiJerally treated, und in a way I hat wil l  be , I appreciated uy tbuse who are reaching out for a better 

POCKET SIZE. knowle(Jge of the new era in locomotion. 
��i���·

e
)�.�grti�;

tt
;�

i
�I�;.u��'�;I���: �t�: 'rile book is up to date and very fully illustrated with 

REL1ABLK POH'l'ABLE. various types of Horseh."ss l'ul'1'iages, AutomobiJe8 and 
� 1jend fo1' Uircular. )Iotor Cycles, with details  of tlJe same. 

L. ill . 1' I G :\ ()LE'l', 
80 Cortlandt Street, New York, N. Y. Lal'ge 8vo. About 400 pages. Vel'y Fully 

Illu strated. Magic 6as 
Lamps. 

'l'bermostat. electriC, L. H. Des Isles . . . . . . . . . . . . . .  tj.j9.tj()a 

�n�
l
b'i.��;����,'�Sil�

ll i
P

b
.
erd

: : : : : : : : : : : : : : : : : : : : : :  �i:j�� F R I CT I O N  C L U T C H  E S  
Tile, floor and wall. A .  I ' lant . . . . . . . . . . . . . . . . . . . . . . . .  ti5�,4;j.) Simplest and 8urest. \Vl'lt e  for ( 'atalogue. 

ur Sene! fOl' ct" cular oj contents .. 

ENDORSED BY INSURANCE UNDER. 
WRITERS A N D  T H E  P U B  L I  C. 

IN USE EVERYWHERE. 
SUPERIOR To�[L[CTRICITY 

t3 T .� . . �)!r- , ' ·"11':i·� lfh,Uj 
CH[AP[R THAN K[ROS[N 

Best a nd cheapest light knowll, G o o  d 
agents wanted. Write quick for sample I;Llnp 
and particulars, Good territory now open. 

THE MAGIC LIGHT CD., 
9·1 6 R iver Street, 

C H t CAGO, ILL. 

'l'ill
J�II�

I
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. . "':. J : Slltber
� o�? �2� ; 900 W'��'[if.!��� ��?e�2R Wm:flt.�.;, N. y. i MUN N  & CO. 36 1 Broadway, New York 
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;I�;. ��llp·�;\��lt·us· 1'0'''- 'lisc' 'i�� w.).H� . -----

cOllnect il l� together. A. \V. l\:lacoIHlchie . . . . . .  fl5!l.:{j4 
Tire for vehicles. pnel1mHti�. U. P. Sill it b . . . . . . . . .  t)5H.;).)1 
Tire for wheels, pneunnllic. lL .1. C. Mitcbell . . . . . (59,;'>- ')!) 
Tire. 1'ubber. J .  L. Conllable. . . . .  . . . . . .  . . . . . . . . .  li;j!I.;'-.(HI 
Tobacco pipe. \V. R. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)5�.BiI:� 
'I'nnl handle fasteninl!. �. '1'. FurhiRh . . . . . . . . . . . . . .  G.1f1.i)2:� 
'l·n\Ver�. :lPPllfllt u 8  fur raising, Gifford & Hull  . . . .  0.;9.1',0-;' 
'I'ov. ;\1. Shuster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl5!1.i).--)� 
Toy vel(lf'ipeoe, '1'h(\lTI p�nll & Evans . . . . . . . . . . . . . .  (j.;�I.:!fi7 
Traee fllstener. H. P. ( ·hi lrtre�� . . . . . . . . . . . . . . . . . . (j.;�1.241fl 
Track clealler <lIld Oilillg ctevice. \-V. Morck et al . .  li'-)fl,W8 
Track clellrer. ;\1. B. l£atol1. . . . . . . . . . . . . . . . . . . . . . " fJ5�'.:!9-t 
'l'nip or �iphon for drains or the like. Kesselring 

& l(o'hellbacher . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  , . . .  65�.481 
Trolley tillder and guard, H. C_ Williams . . . . . . . . . .  fiaH':>5;J 
'I'rolley pole base. A. C. \Volfe . . . . . . . . . . . . . . . . . . . . . .  65H.:tV, 
'J'l'uck. :\'Ieulley & Stover (reissue). . . . . . . . . . . . . . . . . .  11 .8·i:{ 
Truck bolster. metalliC. K Pnsson . . . . . . . . . . . . . . . . .  M9.3:!O 
Truck for autOf"ars. A. :\lublber/! . . . . . . . . . . . . . . . . . . .  65!/',-)fI() 
'l'rucl" ladder. T. J. MncCnrthy. . . .  . .  . . . . .  _ _  ti:I!I.H\1 
TrUing- U-flu-e. J. l<'::. Haberlill et nl . . .  . . . .  F.;�I.:)'i8 
'rube maklllg macbllle. W. C. BeckWith . " . . . . . . .  ti.j9.5tjj 

(Continued on Va(Je 1/,,5) 

Puncture Pl'oofFuldillg Boats. Adopted by the  U. S. \,Var unct Navy Depts. in 
March and Sept., lS!JlJ. Only  mpdal and award at \'V Ol'ld's I?air. Beautiful mOdds. 
perfectly safe for fa.mily as well as sportsruen's use. Sails, centerboards. rudders. 

Packs In small casc. Send 6c. for catalol(, jO e""raviHgs K i n q  Fo l d i n g  Canvas Boat Co., Kalamazoo , M ich . , U . S .  

TN E H A HRI SO N CO N VEY 0 R O�II��!��C c�����)�ti��m�.oC�!1 ��d
t
t."ll 6���v

i
����tet�.I.li���!:�i���'k'� 

Screens, Roller Scr��ns, Elevator�, Hoisting Engines. Clam tihell Buckets, Breaker Rolls, Picking Tables, How. 
Standard Scales. Howe Gas and Ga$;oline Engiues. For catalo�ue and prices, address the manufact.urers. 
BORDEN &. SELLECK CO., 48-50 LAKE STR EET, C H I CACO, ILL. 

- ��>�. . P E f' FO R ATORS O F  ALL M ETA LS. ��"'�'����:�:I::,� l'or Cotton. (hI and Rice l\llll�, Io�erhhzel', '!\lmm,:r, Concent \'atiug' Ga� nnd \\'atPI ••• .-.:� \Vorks. Tluc!'ihers, �ellaratUls. c 'orn �h€'II(' l "  allll llll kiJlds of Liram Cleanll1!! 'IacilIll� 

••••••• �\� ... 

' t'ry. Heavy Steei awl Iron Plate:; anu l'"hwlers tor �I reeDln� 01 £>, (·o,d. :-o.tone. I- lIr 

'8 •• ••• �\��W \'\\ 
J'llters, Oil, Gas and Vallol StO\'H� untl al l  :')pl'<.'lUl plll'p():se� Spcl'lal f'lze ... to}' Coffee 

••••• •• :J<���>' \ �" 

cleanmg ana RoastIng :\lacb'"mel �. Pertotal('(l 'fIn alld Brass. 
"-'! .. . .. ;;��� , ..• • 'THE HAR R I NGTON & KING PERFORATI NG CO �:l:, ]\i. 1 :l;IC' -'; "q .. �""'''\��� ...... �:\_ .. ... ...... ... \.':::: � " ClIU.'l\GO.. f 
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Support 
Yourself 
WhUe 
Learning a 
Profession 
Building erected 

and occllpied by 

The International Correspondence 

Our new circular will show. a way for you to earn a good salai'y in a 
pleasant position while learning the profession of your choice. As you 
learn more you will earn more. The 
circular is free. You can become a 

Mechanical Engineer 
Electrician 
Architect 

200.000 students'" Bnd graduate8 fn ]ore­
cl.anleu'. Electrical, �telllll, (;1 vll and Min­
ing Engln<>crlng; Architecture; Drawlnc 
and neeigning; Cheml�try; '1'elegr9phy; 
1.'eJephony; Stenography; Book-keeping; 
English Uranchc8. When .vriting state 8ub­
ject in which interested. 
'INTERNATIONAl COR�ESPONDENCE SCHOOLS, 

EotabU.hed 1891. Cupitu1 il,500,OOO. 
Box 942. SCRA�TON, PA. 

E LECTRICAL E N G I N E E R I N G  
TAUGHT B Y  MAI L .  

Write for Ollr Free Illustrated Book. 
" CA N  I BECOM E AN ELEC. 

TR.ICA L ENGINEER. ? "  
'\'"e h-:lCh Eleclri(":ll EIl)'rlnc .. rili/!. Eledl"H: Lightill!!. 

Ef,'dri(' H:ulW:1Ys, !'.Ie.;hank:d f:1I�illet::ring, :\Iedl:lnic:l\ 
/ Ir:lwilll!. dl'., at your hOlllf' 10\' 1I1:'l1i. I llstitut� in-

t'J:�:IC
I
!i: InlC�\t ����(ll

l �)�: �tr�t::
r

i'X STTT I T T E, J I" pl. A. 2-t.O.�-l2 ,,'. 23d St., X ew Y ork. 

For (" '",ry outJoor purpos� the new. c!c.;lric light . 

C LOV E R  L E A F  L A M P  
i s  Ihe hl'sl. \\"ind :m,1 waler proof. C:umOl bl"w nut. BeSI fnr I":lrria::es, :1U1"))I,)l.ilo.:�, .... al"ills, h":lls, 
ell'. :\ st.rong:. sart' and h:tndsOlile laHlI'-,·:t",il .\· 

��;:�;����il;l�h:n��,/l J�
':�ls
�r 1�;�Pilnu��.i l l  t(:\�n:;k�: 

110 I!rC:ISi'. 110 .'Ilth · l I .  I'rict', w i t h  a-cell hattery. �].'i.  
AIII('rh'UIl Elec..-iric,-ul XUH·It;r .t· �Ifg. (;0., 

255 Centre �t" e('t, ':\' l'W \�ork. 
Write for 1900-1901 Catal ogue of Elt'drical :\On:llit!s. 

The Deadly Faucet !  
From it comes the germ-laden 

water carrying with it all the ele­
ments Of dbease, but if you use The Berkefeld Filter 

the water wi l l  be thoroughly purified i l l  
pas�ing tbrougb the cylinders of ] u fll­

soria) Earth which I'et,ain� every at,om 
of slJlid matter. F.asy to clean. Yields a 

DER Ii: E}"' f:l�  i,
a� .. �lt�!lJ�rto.�t�r ��ctnl�l���,t�scw Y ork. 

The Pipe of the Century. 
... THE... " MALLINCKRO DT " PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE O N LY P I P E  F I T  FOR A 

G E NTLEMAN'S U3E.  
You may appreciate the exquisite flavor and taste 

of a good smoking tobacco, but you can never have th'lt 
enjoyment with a dirty, foul-smelling- pipe, thorOUfZhly 
saturated with poisonous nicotine juice�, so bitter and �b �g';l·�l�fi i ����;d i a)�;;heie

b �� � j:i���t
a��l 

�::8?:�r;
la �� 

�orlJed before l'eacbing the lllOlltil, and assuring a cool , 
elean and healthy smoke. MOlley refunded if not �atis­
factory. Prices from 30 to 50 cents each. accol'ding to 
si:te and ftnisll. Over 100,000 sold in ISU9 alone. 

Send for il lustrated circular .'�. A." wi t il prices. 
T H E H A R V E Y  &. W ATTS CO. , 

2 7 5  Canal Street, N. Y. Stat ion E, Philadelphia. 

Scientific P hysical Culture 
S U C C E S S FUllY TAUGHT BY MAIL. 

Tile �tone Systeul requires ouJy a few minutes 
a day in your own room. before retil'ing, With no ap­
paratus whatever. Your i n d ivid u al eondition care­
fully considp.red, and mild. medium or -v igol'Ou:s exel·· 
cise prescribed exactly as yonI' particuhl' l'equire­
Olents and mode of living demand. hllell i/Zellt ex-
�����s'���\r�Uli[ ��. i'il�I{.�l�Itcli.ttl{J �1�L�O �

i
i:� 

Oil'ector of Athlet ics of the Stone S('hool of Scien­
tific Physical Culture. lJas been Directul' of AtLlptics 
of Columbia C;;ollege. the )lanhat tall Athletic ASSO­
cia.tlOn. the Knickerbocker Atilletic Association, 
and is at. present acting in tbat capacity with tile 
Chlcaao Athletic Assoc�ati()n, an ol'J,(anizatlon of 
Cbicago's most prominent busine:;s men, whose club 
bouse represents an investment of over $500,0011. He 
is a practical l llstructor, and at thp age of 50 years is 
a physically perfect. man. Our ailn i:s to create a per· 
fect development. greater strength and better health 
���;

r
n;f��e��a�

l'
tl�::t�a���f�gt�

n
s�x�t�llfa��� 

from 15 to 85-are alike benefited. lU'lt$lt,l'flt f'd de­
sCl'ipNve book.let ann. meas1l!l'ement blank sent, l"REE. 
The Stone School of Scie ntific Physical C u l t u re, 

�lI l t (· Ht;,5 �h'!ilollI(· TClllpl('. (;h INlgO. 1 11. 

J C itu tif ic �mttican. 255 
'rwisting macbinery. yarn or threac1 . '1'. A. Boyd . u.J!I,5t.i!J 
'l'ype casting machilles, meltlllg put for, A. 'Y. 

Hanham. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . li5�I,52;") 
'l'ypewriters, t abulating attachment fol', li .  H.  

J rish. . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  1��!' • .l..'i7 
Umbre lla. foldin,2'. C. A. "' hiLney. . j;'�!'.5W! 
Urinal. L. D. Lawllill . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  ti5!I,Hti 
Valve apparatus, aULOlllulically C losi l lg rtuat. A .  
Val�'��

C
�]I��' __ Oft::<J: ·j-iiigi]·cs : . . . . . . . . .  . . . . . .  :ti,;::}!l 

Valve, combinatioll. A. \V. Cash . . . . . . . . . . . . . . . . . . .  l�j�I,2Uj 
Valve, com billed vacuum and dilScilargc. H. U. 

Chadwick.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  t�!;I.:i!� VaJve gear. L. ::5teele. . . . . . . .  . . . . . . . . .  ... . . 1�).1.4;Jti 
Valve. hydrant.. l-l . .... Neumeyer. . . . . .  1;',)U.2;,);! 
Valve, rehef. C. L\1. \V. :;ml t h  . . . . . . . . . . . . . . . . . . . . . . . .  t;""l!I.2ij.'.) 
Valve. reverslIll;. S. Foner . . . . .  1;':j:U�:!1 
Vapor treatment apparal us,  F. ({, Hyan. . . 05:1,,);)1 
Vat. See Carbonatat iun vat. � �g:�::: ��g���: �. �t

r
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. .  : : : : : :  *�?;:�1 
Vehicle, motor. G. '1'. Pillill�s. . . . . . . . . .  . . .  1,;).1.,,18 
�� :p�g:�ed:��t
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���i�l!;�:�'�. �e��'il��l�.�?:: .. A . . i ji·ciiei.� ti.j!I,504 
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It's on the President 
Tbe patent principle which baR made the PresWent Suspender 
famoul-\ can be found on no other suspender in the world. It's 
the freest, ea"iest and most stylish suspender ever produced. 

President Suspender 1"::�:7d 
is the on ly stlspender made on which the trimmi!lgs will not rust. Look for the name "President" on the buckles 
of tbe genuine. 

$1 500 for Est'lmates on Presidential Vote will be given 
, to wearerBot PresldentSuspenders. 

464 prizes. Contest closes November 5th. Send for book let. 
• Presi( lent POinters"-free. Full informatioll with each suspend-
er. For sale by all dealers, or 50 cents, postpaid, direct from 
C. A. EDCARTON MFC. CO., Box 222, S h I rley, Mass. 
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:���\�I;l����i�ll�li�;!/���' ��· Jtl\\\111/�IIS.� : : : : : : : : : � : :  ��:� K I  NO MARINE ENGINES I I CE llIA C H I N E�, Corliss Engines HI'elvers' \¥agon, 1. A. Manchester . . . . . . . . . .  . . . . . .  . . . . . . .  . .  ti50.300 all�l_ lJortlcl's' lUllChillCI'Y. �rHE VIL'rER ��!:�gg �l�nk

b
e
o�z.d \�iS��'�iiig.: ·G·. · E: jj;t,·, i i·eis. : ��:lli For illl lll�(l iate clelivel'Y in 4, !} and 16 H. P. size�. �1" 0 .  CO., b'UlJ Clinton Street, Milwaukee. Wis. 
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. (j,j!),38{j Sl.ecial Prices. 't��,,�at�� Washing machine, .J. 1-1 .  llne�"e... . . . . . . .  Ii:>�.r.oa CHARLES B. KINO, DETROIT, ilI l C H .  \Vashing machine, .1 . C .  Churcbill . . . . . . . . . . . . . . . . . .  659.580 } TYPE W H EE L S. MODELS L EXPERIMENTAL WORJCSM.M.1:IMCHINER'f \Vasbing machine. A .  S. & S. A. Fl'idOl l Jh . . . . . . . . . . ti50.:tl;{ 
\Vater closet flushing device. H. Pan Is . . . . . . . . . . . .  659.255 
\Vave and tidal engine. J . . J. i\lclmYl'e.. . . . . . . .  t).�9.Ii(1.J 
\Veather strip. G. I, . Scoville. . . . . . . . . .  . .  . . . . . . . . .  G.�ff.4;i.1 
\\'eed cutter. 'McCurkell & :i\lcEaclif'I·11. . . . .  659,t.iOS Weldin,2' macbllles. self adjusting cin 'u ,  ' , ('I' 

\-verf�U
e
�rl���

i
ti�l��i;l�' 1��:�'l{a'liisnl"it'li': \ . . . I cc'I�� ti5!
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17 
art.. . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  wn,5.';G 

\VheE::1. See Drivillg" wheel. Fifth w!leel. Front 
wheel. 

'Vhisky cooler, i\f. Gratz. . . . . . . . . . . . .  t).j!'.2!J8 
\Vindmill. C • •  J. Lallllenbach . . . . . . . .  . . . . . . . . . .  6.1\).372 
\Vindow clealler. E. G uggenheimel' . . . . . . . . . . . . . . . .  G.=)!Uj4 
\V indow venlila,ting at.tachment . S. �l. King . . . . .  Ij�!1.30.:j 
\Vil'e fabric. composite . . J. C. Perry . . . . . . . . . . . . . . . ti5:J.41ti 
\\'rench. See Ratchet wrencb. 
\Vrench, J. Beermaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j;:'!}.281 
\'Vrench. It. �'. Oowney . . . . . . . . . . . . .  nr)9.2!l:{ 
'Vrencb. J .  A. H ensler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiW.:·1fiH 
\Vringer. See Mop wringer. 
Y east extracts. makill!!. }1�. De Men lemeester . . . . .  G5!J,214 
ztll�.a2gl ,f,�r��.

r 
... �.�.�.� . .  �I��.ir. ?I:��,. ����.����5.:J§'. ti59,340 

DESIGNS. 
�:���\.�: �i�g;.: : : : : :  : : : : : : : : : :  : : : : : :  . : : : : : : : : : : : : : : : :  1t� 
��?t r���J �
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�����'t;I;;il�:.�.l�� �I��':�� .

. : : : : : : . . . . . . . . . . . . [� .�� 
Brllsh braCket. rotary. O. :\1 . Deemer . . . . . . . . . . . . . .

.
.
.

.. :
.
f ••. ; .. ··.:.�.:�. : Car spat backs. h inge ann for, ] 1 . :;. l lale . .  ,., 'loP 

Car si l l .  rai lway. I :l .  It. I\:eilhley . . . . . . . . . . . .  ,).t .. ,4U 
Cnl1ar foundation. g. K. " an·ell . . .  itl 351 ;{:-{ :W' 
Di:-;p lay ('ase. J. L. l'eiscnt l lal . . . . . .  : :: : : · 

. . 
· ·  ... . .' . . .  : :�)::�� 

Display fixture 1'01' stores, 1 1. G. HOLIJ . .,{;-{ .. )4a 
Gallle board. ;\1. Lazare . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.35.) 
Glass. ornamelltefl sbeet or plate of. Bro.!..mn &. 

.i\tallocil.. . . . . . . . . .  . . . . . . . . . . . . .  ;):�,:)4;t ;';:l.::41 
Hammel'. n. Hansum . . .  . . . . .  :{X.:i30 
Hoe. "" . B. Smit Ii.. . . . . . . . . . . . . . .  . . . . . . . . . . . . . ;;X.X.-{l  
.\Ieat or vegelable ('hopper. V. K Kent . . . . . . . :i;';.;i2S 
Nebulizer t'l'anJe. \V. &. .1 .  Boel.:el. . . . . . . . . X:l,:W1 
Pellcil holder . . 1.  A. Skaer . . . . . . . . . . . . . . . . . . . . . . . . . . .  X,'1.:i:?5 
Penholder allrl ellvei")p upener, Il. J .  J\twel l. . . .  :1:t:i:?4 
l'ullJfj slock. J .  1 1 .  �ch l ilt1 y . .  ;):·Cl:H 
Hailway frog. E. �. \\" ilJ! lIs . . . . . . .  :�'.).;{� I 
H efl'iueratol'. P. J. \·anc1el'linda. . . . . . . . . . .  . . . . . . . :{:l.:·HS 
I{ein holder. L\ . F. �llJ i th . . . . . . . .  . ;{;�.:{.'.)7 
�aw SeL tlnrl .!!ll.!!e. I .. \" <l lel i l ine. . . . . . . . . .  ;{:-{.:-{:{;{ :-:'coop. COI'II 

C
lil l i l l.!!. F. B. Cri t t el ldell . . . . . . . . . . .  X,'l.32i 

SharpeJJel·. tl iOI . \\' . J I. lJiJ!.!!:-; . . . . . . . . . . . . . . . . . . . . . . .  ;";;i • .'.)2!l 
�()de water fOlllllaill. H. I I .  Ueml )hi l l .  . . . . . . . . . .  3:3))47 
SlJoonS 01' similar art it"les . halldJe for. G. J.. .. . 
T iri.

r
��" rJ�·C·l��·bie . . : : : : : : : : : : : : : : : : : " ·  . . . . . . . . . : : :  �tt� 

Tree root proleCtor. P. J .  \V ilsoll. :{:i.:-);i2 
\Vall t ie, P. Hieseck.. . . . . . . . . . . . . . . . . . . .  33.:142 

TRADE MARKS. 
Beer. lager. II. I .. Haul!htulI . . . . . . . . . . . . . .  .. . . . . . . . .  ;-15.22;') 
Hoiler cleaning cOIII Puund. 'l'. Smith, Jr. X,1.2:)0 

�i:,';.��i:��
d S�ll�,i�i·�:II;:· ���:�::i ll " il,ir,,';d: ' ' i :e�e,: 00.207 

HI'OI hers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :>5.228. a.i').22!1 
ConfeCl ionery. I'obes. I llIyward & Company . . . . . . . :�.:!12 
Dairy products. cerlain lIanled. ��. L. :\Ic�pa l'l'al l . .  35.215 
Doug-hware. certain named. Val eI' & COlllpany, 

(jesellschat"t mit Beschrankter I laftllll.!! . . . . . . . .  35.217 
Exterminators fur nits. mice. roaches. a I l L�. and 

bugs. Americall .Extel'lll iliating- Cumpany . . . . . .  ;{,j.2'li �:l��::: :{: �.
i
�l�h

e
��;ls� 's�J'lis: : : ' : : : : : : : : : : : : : : : : : : : : : : : :  ��J1? 

Flour. wheat . Duluth Universal )lilJ COlllpally . . . .  Oil,2W 
Food drinks. vegetable and cerea l preparations 

for. Nervine Food CO lllpany . . . . . . . . . . . . . . . . . . . . . .  ;�5.22'2 
Groceries. certain named, C. K Conder & Brotber 3:i.:.!U 
Headache powders . .... 'V. K locke . . . . . . . . . . . . . . . . .  35,208 
Leather currying compound. Vacuum Oil Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a.).2;{� 
:\Ieal preparatioll, l-I-O ( Hornby's Oatmeal) Com-

pany . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.218 
i\lechcal compounds. certain named, Gold Crown 
MeJ;I��

i
C�������:d�:

Y
cerL�l'li '  iit�;rleci : '  :i. · 'A: ' �1'�s� 35,210 

grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;1.211 
Medicine fur certaill lIamed diseases, H .  Ii. Sum-

OPt�;r�;PJ)a'ilitu�: certt�ii; 11ci;lie'ci: G il'l�d'l�cil' UPt;: 3.�,2ro 

Pot�:,��i:r�'i��l;�lIid' s�"eei: ��� as'ieril' S'I;o'r'e (If ' viI:: 
3.1.235 

Sa:8i,lltla�d�dS\�cJ;;1�{�h).t����ii·�lctu i'iilg · Co;jl·��iii).: :X>,2lti 
Shoes. pnste 01' WllX for po)(shing, \\'hi��e���):'� 35.23�l 

Brother� &. Com�aIlY . . . . . . . . . . . . '- . . . . . . .  . .  . . . . . .  :-15.2;{1 
Silk. St irJing- Silk :Manllfactunn� Company . . . . . . . .  0::>.2()I-i 
Si,rup and �ugar. maple, A. A. Luw.. . . . . . . 3;;,21;{ 
'rea. \.y. Hill &. SOilS . . . . . . . . . . . . . . . . . . . . . . . . . . .  :x-,.2'13. ;-\:j.:!U 
'J'hermol1leter�. climc'll. Oebchlae/.!'er Brot her;-; .. . . ::i5,:?;{{j 
'robacco and ciC:llrettes. smuking. American To-

bacco Com I)all y . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  35.22G 
Varnish, cel'taiu named. Cleveland Varnish Com-

pany... . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ro.2:1.:l 
Watch lllU\·ements. Hampden \Yatch Company . . . 36,234 

LA BELS. 
U B. B. Odel l . .Jr." for cigars. Canniff & 'Varing . . . . .  7.818 
" Crispy Corn "Vafers," for COnfeCtions, CrlsPY 'Vafer Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,SW 
" }�rb's Health Capsules." for lL mediCine, L. G. B. J;;rb.. . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  7,814 
•. La Dominencia." for cigars, M. Newlander & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,819 
U Lobelia. Sweet. Corn," for canned COl'n. United .. N�����'�� �r��i�infl l��t�I�:�::,Y. fo'I: ' 's'piil� ' 'sil'k ' 'ya'r',i: 7,S1 1  

tthudd Hope Silk :\'lanuf:Jclurin� Company . . . . .  : 7.821 
•• Our Sen�tor.t) for ciJ!ars. B. B. Smit h . . . . . . . . . . . . . 7.820 
U Peanut Helish." for a rel ish . F. \V. �·reeman . . . . . . 7.810 
h Pearl-E-l'eetb." for a Looth wasIl. J. \-Y. H. 

A hrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,813 
•• The Bo�ton." for candy, Roston Confectionery 

Company.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  .. . 7.81,1 
.. U. �. (;rll l l t ." for cig-ars . i\1 . Riaskower. . . . .  . . . . . . 7.S17 
., 'Vm. Penll Family Soap." for solllJ. Nat ional Soap 

W (Jrk� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " . . . . .  7.812 
•• YUill Yum Plums," 1'UI' plunJs. C. H. Gudfrey.. 7.80!1 

PRIN t'S. 
, U Francisco Goya," for Cigars, Schmidt & Company .. 2(;7 

A printed copy of the specification and drawing of 
any patent in t h e  foregoinl! list. or an\' patent in print 
issued since lSfi:). will be fUl'ni�hert from th is office for 
10 cents. In ordprin,l! p lea�e st.att' tbe name ann nnmber 
of the patent de!'ired. tlnc1 remit to :.\ l llnn & Co . . �jl 
Broadway. New York. SpeCial rat.es will be .!!iven where I It large number of copies are desired af, one time. 

Canadian patents may now be obtained by the in· Ventors for allY of tbe inventions Iltlmed in the fore 
>!()inll li�t. provined they are simple. at a. cost. of $40 each. 
Lf compl icated the co�t w ill be a ht t le  III ore. For full I �l�::��

l
C1J�h�/f������ ���

l
l�t: ni��'a�ci b

B
:g�r:;��d.N

ew 

MORAN FLEXIBLE JO INT 
fo.' Stealn, A il' 01' ] ... iqnids. Made in all :sizes to stand any deSired 

pressure. 
M o ran Flexible Steam J o i nt C o . ,  I nc'd 

147 'I'hil'll Street. LO[J[SVIL]�E. Ky. 

M E R ITO R I O U S  I NV E N T I O N S  
financed 01' patents sold outright. Capital furnislJed 
for �0Q(1 PU1 crpl'ises at 5 per cent. Stock comp:.ulies 
formed and int1uential directors procured. Stocks aud 
bond:'\ sold. \Ve t ransact all husinf'SS 011 commission 
strictly. No ndVllnce fees. PE'l'EJt WHITNEY, 100 
Broadway, .\'ew York. . 

50 Y E A R S '  
E X P E R I E N C E  

Anyone :-;el Jd i l l!.! a sl;;etch and ctescript ioll may 
qu ick ly as.('enai J l  nlll' oplIl i (Hl free whet,hel' all 
in"el l l i l lJl I �  pl'nhably palentab le. COJlII IJlll l iclt­
t iOJ l� SI I' I C ' ! ly eOllrtden l. i ,.l1 . ! I :lndbook on Patents 
sent free. Olr lest :wency for sec'uring patents. 

PaI P I l l�  t a.ken I h l'lI l1,l!h )l U1Jn &. Co. receive 
sl)ecin.l noti.ce. wit.!wlIt chan-re. ill the 

S\i�ntifi\ Jlm�ri\an. 
A hallri�olJlely i I lusl l':1t ed weekly. Largest cir­
C1llat l l ill I I I  any �eielltific journal. 'l'el'nls. $3 a 
year : fUlIl' lTlollt,ils, $1. :;old by alJ newsdealers. 

MUNN & CO ,36 1  Broadway, New York 
Brancb Office. 0"25 �' St .. Wasbington, D. C. 

D .  L. . H OLDEN . 
1 3 3 6  BtACH st. PHI LADtL'/IiA PA. 

RSEGEALED ICENACH INES 
SEE FIRST PA ( (IENTln( AMERICAN ·SlPT. 2 . 1899 

LIFELIKE ARTIFICIAL EYES • 8'- Uur I\. O Ii.. EL eyes, made specially to 
' . • � match the natural, defy detection. 'Vrite for . Ill'ices and fuJI particulars. W. '1'. G ��OHGEN, 

Dept. A, 32 East 23d :5treet, New York City. 

T N V E � T O lt of weB-known money making devices. 
will arrallge with a manufacturer tor exclusive �ale of 
Patente(l A rticle (sheet metal 1 of exceptional merit. 
JJarge dpmand. liberal term;-;. and an opportunity to :se­
cure money fl.aking article. Add. L. Box 't73, �ew York ----

NOVELTlE�. a. ETC. NEW "'O ,:sTENCIL WOR�I 100 NASSAU 8! N.Y .. 

MODELS & E X P E R I M E N T A L  WORK. 
Inventions developed. Special Macbinery. 

E.  V.  BAILLARD, Fox Bldg . .  Fra n k l i n  Square, New York. 

GAS E N G I N E  CASTI NGS. 
Materials and Blue Prints. W"ite for Catalog. 

PARSKLT, & WEED, 129·Ul West 31st St., New York. 

I N V E N T I O N  S ReMelol��in�!:�ed 
Jlesigning Special lliacl.ines ana Drallgbting. 
ERNEST W. GRAEF, Mech. E ng i neer, 2 5 3  B'way, N.Y. 

N EW M ETHOD for L I M E  BURNING 
WANTED. 

�log!��
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power. Address Box 216, Providence, R. I. 
W ANTED-A man capable of designing dies for special 
forms to be forged in Bulldozer and under Drop Ham· 
mer, and capable of die sinking. 'l'o suitable party 
���c�

d
rn�j$!���:��ecr�d.

e ��7i����1J;.��82�t:l:ri��f:.i: 

FOR SAL E .  -���c�tr�����rw�rf:� �r�p�3.
n �����{ 

owners not active nor conversant with the business. A thoroughly capable man wbo would know wbat. and how 
to manufacture, with SOlllP. capital, can buy this plant 
�� le¥E'i'i"'.Me\f�· ilr.i.tt'�

s
l:O., Watertown, Wis. 

S 3 0 S Send u. your addre .. 
a ay ure .ndwowill .howyou 

how to m,lke 18 a day 
absolutely slue ; we 

. furnish th� work nnd teach yOU free, you work in 
the locality where you hve. S�nd us your address and we will 
explain the business fully, remember we guarantee a clear profit; 
oft3 for every day's work,absolutely sure. . Write at once. 
SOUL lIUNUl'£CTURlNG CO., 80%354, Uetrolt, al.", 

-H.E.C TRICAL 8ARG�AIN MACH I N ERY l:iA I n., 'ARC LAMPS. ALL K I N D S AND 5 1 ?E 5 
OF DYNAMo5.ENGINE.S ,MOTOR5 fTC 
CORRESPOND W I T H  US TO B U Y  OR SE.LL.  

�HOMP50N JON & CPO 105 LIBERTY 51 N. Y. 

� II
�

r�!!�ra�.�g�m·l
· 

,& Supp,letl. Write forcataJog. '45 
illustrations. FtUO�; it gives in· 
formation for musicians <\nd new 
bands. LYON '& H EALY , 

1111 A4amo St., ClU()AGO. 

R E A DY O C T O B E R  2 0 .  

IDE paOGRESS OF IJYERlIOJ � 
� IJ IHE JIREIEEJIH CEJIUay 

By EDWARD W. BYRN, A. M. 

LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS.  PRICE 53 .00 BY M A I L, POSTPAID TO ANY COUNTRY 

IN THE WOR LD. HALF RED MOROCCO, G I LT TOP,  $4.00.  
Renders of the SCIEXTIl>'IC A M E R I C A N  are uwal'e to wIlat extent it has devoted itself for more than haif a 

century, to chronicling the great inventions and discoveries of tile present century, a.nd to wortb i ly commemorate 
the completion of tIle nineteenth centul'Y its pull i ishers are about to bl ing Ol.:.t a scholarly and interesting volume 
which will present in concret.e form the great scient. itlc and engineering acbievements 
of the celltul·Y. 'rhe chapters give a most cOll lprellensive and coherent account of 
t ile progress which distinguisbes this as the " golden age of invention ," resuiting in 
industrial and commercial development which is without precedent. A chl'onoloaical 
calendar of the leading invent.ions is une of the important features of the book, enab­
ling the reader to refer at a glance to the inventions and di:scovel'ies of any particular 
year. The lJook is printed with large tYI)e, on fine paper, and is elaborately illustrated 
by 300 engravings and is attractively  bound . 

Every reader of the S("IE�TrFlc Aill i-.:IUCAN should possess a copy of this unique 
and timely publicn.t ion . 

'l'be follow ing is a brief Table of Contents. Cha.pter I-'l'he Perspective View. 
II-Cluonology of l Jca(Jing Inventions of the Nineteenth Century. HI-The Electric 
'1'ele;.!I'apb. 1 V -The AtlantiC ('aule. V -'J'be Dvnamo and Its Application8. VI - 'l'he 
ElectriC Motor. V f l-'l'he 1�:lectric Light. VI rI -·'I'he Telephone. 1 '\ -Elect,ricity, 
Miscellaneous. X-'l'he Steam Engine. Xl-The Stenm Railway. X II- Steam Nuvi­
gation. X I I I-Printing. X I V-The 'I'ypewritt�r. X V-'l'he Sewing :\Iachine. X \T1 _ 
The Rc:tpel·. X \'II-Vulcani zed Itubber. X VIII-Chemistr".. XIX-Food and Dl'ink, 
XX-L\Jed icine. 8ul'J,!el'Y and Sunitution. XX I-Thp. Bicycle ·f1.l1(1 Automobile. XXIJ­
'l'be Pbonogral)u. XX I l l-Optics. X X IV-PhotolZrapilY.  XX\"-The Roellt.l!en or 
X-Rays. XXVI-Gas Lighting. X X VII-Civil F.n�ineel'inC'. XX \·I1T Woodworktll,El. 
XX[X-�let"l Working. XXX-Fire Arms and Explosives. XXXI-'l'extiles. XXXH-Ice Ylnchlnes. XXXIII-. 
Liquid Ail'. XXXIV-::\1inor Inventions. XXXV-KpilogllP. 

A JItH 'l'able oj Contents. 'wHh samllles of illustrations, 'is ')Wtv ')'cady and 'will be sent "ree to anll address. ana 

th, book 'Vil! be nady for distribution October 20th. 

M U N N  &. CO .,  Publishers, SCientific American Office, 36 1 Broadway, New York. 
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-M A D E.  AT KE.Y W E.STJ-! These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
�.V''''''''...,. ....... '''' 

OR DAMAGE 
TO 

PROPeRTY AND 
LOSS ,01'· Ufe AND 

INJURY 
TO' PERSONS 

DON' T INVEST 
YO UR MONE Y 

in an automobile until you have thoroughly investL 
gated the subject. 
Tbose who undol'­
stand these ma­
chines best admit 
that tbe 
WINTON 

M OTOR 
CAR R I A G E  

is superior to  alI 
0thers in appear-

PI'ice S 1 ,200. :���'iif.!g� S��l�d. 1� 
s'ifety. It costs about %' a cent a mile to run and is easy 
to operate. Hydro,Carbon system. Send for catalogue. 
T H E  WINTON MOTOR C A R R IAG E C O . ,  Cleve land.  Ohio.  

Eastern Department, '20 Broadway, New York Ci.ty. 

AUTO M OB I LE 
E X P LO I TAT I O N  

PATE NTS 
C O M P A N Y. 

U N nEnTA�·ES :-Thl! manufacture of Automoliilf's nnd Motor· 
Cycles. Tht· examination of AulolllOuill' patents. To enlist capital 
for th� de\'doplllt:nt of inv�ntions. 

F U I�� 1 � 1 I  E� : -Spe.:i:llists to m:lke thorou�h examinations of 
patents. Exp .. rts v, !t:st motors :uul autol11ohiles. Opportunities to 
11I\'elltors to pJ't'st:ut properly thdr propositions to concern;; willing 
to cOllside-r and t.o undertake the samt'. 

PUIIC IIASE�: -,\ll  lrI�ritllrinus patents, lieenses IUlIl i!n'entions 
rdatin!!, to motor-.:ycles, ulvtvrs, gears, :Lutomohiles alld their parts. 

F. B. HYDE, Secretary. 21 "'Ililum St •• New York. 

CHARTER ENG INE 
USED ::YA:iAbENE FOR ANY PURPOSE 

Fu EL-Gasoline, Gas, Distillate 
Stationaries. Portables, E n g i n es and 

P u m ps, HOisters 
ar State Your Power Needs 

CHARTER GAS E N G I N E  CO.,  Box 14B,  STERL I N G ,  I L L .  � ALVAN CLARK & SONS, 
lUakers of the famous 1\ Y E R KES, LICK, PULKOWA, WASH I NG T O N ,  

P R I NCETON, HARVARD aud oth" .,.,I,,,,,o,,,,. 

Our new Equatorial, $150. 3-in. aperture. I Circu lars 011 application. 

CAMBRIDG E PORT, MASS. 

This Little Instrument 

because it is the master player, 
It will play Hymns, PO)JUlnl' Songs, Church 

Voluntaries, Dance lllusic, Ovel'tuI"eS, etc., on 
Any Good Cabinet Orgau i n nd You Can Piny It. 
�PRICE, $40� 

ProJUable Business for Good Agents. 
T H E  MAESTRO C O M PANY, Box C, E L B R I D G E ,  N. Y .  

Factory to Family b y  mai I post-paid. 

�idr it���� ,� ���a��f���it��t������eMo�l�:��lt�;i�� 
deer gloves unlined nnd silk l ined $1. 50 to $2.UO; man,' �tf�� �\ru�<;�;;.�:Job��kl�� P��H:;:es ��i�1�;:.�·p

d Nuti�,��d.:, 
·B lack G al l o \vay, t:alf�kin,. and other fur coats: 
Galloway whole hide robes. rraxidermy and Head Mount­
ing in booklet "Moth-Proof.lI Do you want hidoBor skins 
tanned for rugs or robes ? get our "Custom Tan Folder." 
We also buy raw furs. THE CR()�nV FR II"IAN FlJIt COIl'lPANY, 1 1 6  lUill :Street, U"chester, N .  Y. 

J ,itutifi, �Ultti,au. 

WALT HAM WATC H ES 
Over twenty-five years ago the 

American Waltham Watch Company 
stated that "350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people." 
To-day EIGHT M I LLION 
Waltham Watches are in  
use throughout the civilized world. 
U The Perfected American Watch ", an illustrated hooR. 

of interesting information ahout watches, will he sent 
free upon request. 

American Waltham Walch Company, 
Waltham, Mass. 

Watches ! 
N EW 

I M P R OVED Microscope for Projection , 
New metal 

track plate 
w i t  h keys 
to un l o ck  
s t a n d a r d  
and change 
instantly -
c omb i ning 
also polari­
scope a n d  
stamoscope. 

If you wish to see the latest thing in 
Ladies' Watches, send faT 

THE BLUE BOOK. 
Or if you are interested in lllen's 

Watches, to!end fol' 
T H E  RED BOOK. 

We will be gl�d to send either or both 
of these attractive books. free. 

'I'HE NEW ENGLAND WA'l'CH CO .. 
37 )1aiden Lane. 149 State Street, 

New York, N. Y. Chicago, Ill. 
Spreckels Building, San Francisco, Cal. 

flat field. weB liltbted and clear 
sta�e condenser on a new system. 
catalogue, etc., free. 

New series 
of projec­

objec­
w i t h  
Bub­

'rcular, 

QUEEN & CO., 1 0 1 0  Chestnut St., Philadelphia, Pa. 

ALL ��b�'l.�Kt1.ICAL � � 
solved rapidly and accurately �E 
by the Coruptometer. Saves �.s 60per cent oftirlle and entire- � B  
ly relieves mental and ner-
vous strain. Adapted to all E8j 
commercial and scientific �--: 
computation. Why don't you 0 � 
get one ? I-Vrite fur pamphlet. �� FELT &. TARRANT MFG. C O .  I Sl "  

52-56 ILLINOIS ST. CHICAGO. J 002 

N I C K E L  
AND 

Electro- Plating 
Apparatus aDd Material. 

T8E 
& VanWinkle 
Co., 

Nen·Ul'Ji. S • .J. 
136 Liberty St., N. Y. 

30 & 32 S. Canal St 
Cbicago. 

�!�I�t�!.�::���, ���!� �P_OSI!lon. I:�� f!.. '- '\ . � 
Razor, with :1 blades, in Handsome !\'loroccO Case, ;(50 ' � sbaves the Inildest as well as the strongest H.:l7.0r, with :3 blades, in Handsorne .Morocco Case, 4.50 - _' beards without the slightest dang-er of cutting Automatic Stroppiug' �b('hi]]e, with Strop, _ 1.50 . � :: the face. It is the �hnl,le8tt Safest, and most Ca.fawgue of complete sets mal.led free. ; . ' , ;: 

Pel'feet shaving device ever invented. No Sutll!'fuctiofl gllnrunteed or money refu nded : f ' . � practice required to �et the best shaves and with A � the Cutlery al\�1 (:cllt's Furnishiug sture, insist upon I ! fl�' _ the Automntic :!Stropping 11lacl.ine the getti ng the " N ew Gem," with !I guarantel! lkket. . ..Y . � 
Blades are always kept in keen cutting order. The G e m  Cut lery Co.,  33 Reade St., N. Y. c.o;if!=;;; . . �, • 

OCTOBER 20, 1 900. 

A Christmas Present 
of a HA YNES-A p_ 
PERSON A U'ru-
1l10BILE would be 
very appropriate for 
your wife. and tben 
she would be UI' to 
dale. Tbe wealthi­
est Bnd mOE-t fash-
b
o
u
n
y��� te�7���r a.

re 
Christmas pres­
en  t s ' All our 
f�������

le
���

'
g ir�''::lif�?=� 

powerful double 
cylinder, v a r i ­
able speed gaso­
line e n g i n e s ,  
'J1ue most reliable power on earth. Buy your A utomo­
bile from old and experienced builders. \Ne are the 
oldest in America. Immediate delivery. No Agents. 
T H E  HAYNES·APPERSON CO .. - KOKOMO, IND IANA. 

JESSOP 'S  STEEL ���r!t{.?t 
for Excellence in Quality and WOI'ktnnllshil'. 
NEW YORK OFFICE, 91 JOHN STltEE'I'. 

SOLD EVERYWHERE. 

Williams' Shaving Stick, 2Sc. 
Genuine Vankee Shaving Soap, 1 0c_ 
Luxury Shaving Tablet, 2Sc. 
Swiss Violet Shaving Cream, SOc_ 
Williams' Shaving Soap (Barbers'), 6 

Round Cakes, I Ib., 40c. Exquisite also for toilet. 
Trial cake for o]c. 

Tnt olily finn in 
THE J. B. 

L01'OI)ON 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's rJse.-'l'be utilization of 1\0 volt 
electric circuitR for small furnace work. By N. Monroe 
Hopkins. 'rhi� valuable article is accompanied by de­
tailed working drawings on a large scale, alld the fur. 
nal1e can be mnde by any amateur who is versed in the 
use of t.ools. l'his article is contained in SCIENTIFIC 

(b¢ (YI'¢writ¢r Excbang¢ ZEPHYR MAGNESIA 
1 �  Barclay St .• NEW Y O R K  PLASTIC  COVE R I N G .  

���B��\�Ab� il���,"L�'�O���Rr�'l'Ja��:YI :�;
e
Y��k

C
��t

t
;: 

or by any bookseller or newsdealer 

JlN .. inter na t lo n al 
Jury of twen ty­

five members' at the �arts Exposition 
awarded a Diploma 

of Honor, 

--TO THE-Smitb Prtmitr tV"tWrlt�r. 
No HIGHER AWARDWAS POSSIBLE and, in the Janguage of the Jury's Report, i t  
was givenUFoR GENERAL SUPERIORITY 
OP CONSTRUCTION AND EFFICIENCY." 

1 24 La Sal l e  St .. C H I CA G O  Unequaled as " n(ln-conductor of beat for use on all 
38 Bromfield St.. BOS TO N  steam and fire beated surfaces. 
8 1 7  Wyandoite St. .  Guarant.eed to covel' 40 square feet. flat surface. J inch 

KANSAS CITY,  MO.  tbick, and weigbs only 60 [munds pel' bag. 
2 0 9  North 9th St . .  Magnesia Asbestos M o u lded Sectional  Covering, 

432 Diamon
�T

St
�

.
OUIS,  M O. Felted Asbesto� Air Cell S�ctional Covering, 

PITTSBURGH PA Wool Felt SectIonal Coverings, 
3 West Baltimore St 

, .  
Asbestos Cement,  and a complete line of insulat-

BALT I M ORE M D .  ing materials of all kinds. For prices address 
5 3 6  California SI. ,

' THE CORK FLOOR AND TII.E CO., 
SAN FRANCISCO, CAL. 1 39 Congress Street, Boston, ilIass. 

We win save you f'rom 10 
to 50% all Typewriters of aU makes. Se'nil for Catalogue. 

A C E � Y L E N E  
DO YOU KNOW that the most light, least tl'ouble, 
�r�:

t
tS:s�

o
�:>�!r

C
�� �. 8��

r
��Ii�WAirfi,§

oo
�8Nbl;'�: 

Write, inclosing Z5 cents. for sample. 
STATE LINE 'I'ALe CO., Cbattanooga, '1'enn., U. S. A. 

I RESTFUL SLEEP 
III Camp, on the Yacht and at lIome. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

Style 61. ca�go1\!��tr��tt���sPJ�Jg:le��ached. Also 

Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 

ar Send for Illustmted Catalogue. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engine. 
The o n l y  re" ersing a n d  self­
starting g:lsolille eng-jilt! on 
the market. Lightest engille 
for the ]lowt:r built. Practi­
cally n o  yibration. Absolute­
ly safe. Single, double alld 
triplt: marine and st.ationary 
motors from ll{ to ao H. P. 
W O L V E R I N E  

MOTOR WORKS, 
Grand Rapids, M ic h .  

Acetylene Gas Lighting 
Redllced to the most 

Efficient. Safest, Sitnple 
and Econollli cal Use. 

We guarantee our ma�hines per­
feCtly automatic in action, to ex­
tract all the gas from the cal'bid�. 
and absolutely no over pl'oduction 
or loss of gas. Approved by tue va­
rious Boards of �'ire Underwriters. 
�tandaJ'd sizes 10 to l;)() lights. Ex­
clusive territory given to responsi­
ble agents. Correspond with 

NIAGARA FALLS ACETY LE N E  GAS MAC H I N E  CO . •  
Niagara Falls. N .  Y .  and Canada. 

S I AU varietIes at lowet-;t prlCes. Rest Railroad 
lr:gk1<Mldus���fO�rt?�'le��oi�kCI���A�

s s�1��: C a � S Sewing �lacbines, Bicycles. '1'ouI8. etc. Sav" 
Money. Lists F'ree. CHICAGO ':;t:.A l.l'� Co., Cbicago. I l l .  

A BOON TO BICYCLISTS 

. B R A K E .  MORROWCOA ST E R 
. ( ::, FITS ANY CYCLEc I O O , O O O  I N  U S E  ..". ADDS PLEASURE AND SAFETY- A LL DEA LERS SELL THEM. 

R I D E  50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C?, EL��AXN .Y. 

You have felt the 
numb soreness. the r'6��: r����h!fb

a
:�'!:d� 

dIe . wa� the cause 
f it. Just try a 

Barron Automatic 
Self Adjusting 

Bicycle Saddle, 
which is constMlct­
ed on hyg-ienic prin. 

, ciplesandcombioea SEND FOil BOOKLET. health, comfort and 
beau f y. Prevents 
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