
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTUHE�. 
Vol. LXXX.-No. 9. I 

ESTABLISHED 1845. . 1 

Tempering' Furnace. 

NEW YORK, MARCH 4, 1899. 

Automatic Press for Punching Hand Blanks. 

!" , 

� ---h::/' ____ _ 

Automatic Plate-facing Machine. 
THE BUILDING OF A WATCH.-lSee page 132.1 

Balance Melting Furnace. 

Automatic Screw-making Machine. 

[$3.00. A YEAIC. 
WEEKLY. 

© 1899 SCIENTIFIC AMERICAN, INC.



ESTABLISHED 1845. 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS TO SUBSCRIBERS. 

J titutifit �lUtritau. 
immediate overheating due to the reduced area which 
would be a source of danger. The current used would 
not have to be as large as might be supposed, the co­
efficient of electrical resistance being, for instance, 
twelve times as great for lead as for copper. With 
proper precautions the process is not dangerous, and 
the saving i n  the way of excavation and plu mbing 
will  be very considerable. 
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COST OF THE BOSTON SUBWAY. 
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��;���i6i6S:·5d.$�:&l The figures of the cost of the Boston Subway, as 

given in the fourth annual report of the Boston Tran­
sit Com mission,  are very gratifying to the friends of 
the proposed rapid transit tunnel i n  New York. It 
was esti mated in 1894, before work was begun, that 
the cost of th e sub way would be $5, 000,000. Now that 
the work is com pleted, a close estimate places the total 
cost at $4,250,000, exclusive of the cost of certain altera· 
tions called for by legislation in 189 7. It is not often 
that engineering works cost less than the estimate, and 
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AIR BUBBLES. we do not call to mind any case where works of this 
It is greatly to be regretted that the inception of magni t ude ha ve not somewhat exceeded the estimate. 

such a great ind ustry  as that of the automobile carriage There are no special difficulties or uncertainties con­
in this country should be hampered by the sensational necte<l with the construction of the New York under­
methods ad opted by some of its so-called promoters. ground scheme which afford reason to' expect that it  
We refer to the omnipresent Autotruck Company, would cost more than the estimates. The work would  
Which, under the magic spe l l  of certain names notori- a l l  be  of  a kind with which eng'ineers are familiar, and, 
ous in  the more spicy periods of the political h istory of indeed, if the funds for constru ction were furn ished as 
our city, still cont inues to enlarge on paper the sphere fast as the engineers could use them, and a big force of 
of its proposed operations. We have scarcely had time labor were engaged simultaneously along. the whole 
to grow familiar with the Air Power and Autotr uck com- route,  we think it is likely that th e tunnel coul d  be 
panies, with their capital ization of $ 10, 000,000 or more, built for something less than the estimate of $30, 000,000. 
and their inte ntion to .. control the trucking i n terests" _ '.' _ 
of the city, before we are told that ,. Richard Croker is COMPARATIVE MERITS OF THE PANAMA AND 
about to cross swords with the '.rhird Avenue Railroad NICARAGUA CANALS. 
Company by fitting out a l ine of om ni buses driven by In our recent comparison of the advantag-es and dis-
compressed air," etc. It is  also added incidentally advantages of operation in the two proposed cana ls 
that . ,  the Autotruck Company proposes to r u n  stages across the isthm us, we omitted to dra w attention to 
similar to those proposed for Fi fth Avenue, in Chicago one or two features which would have more or less ef­
and in Los An geles ,  Cal . ," yet we dOll bt  if  anyone fect upon the commercial· success of the canals, should 
has yet seen a street a utotruck, and even the company both be b uilt. We refer to the question of favorable 
cannot say more than that " orders for the constr uc- winds as affecting the alIlount of sail ing tonnage that 
tion of these vehicles have bee n  given." would seek either route, and to the yet more serious 

• •• � • q uestion of the curvature of the canals as affecting 
LIMITATIONS OF T H E  AUTOTRUCK. both steam and sai l ing yessels. It is in favor of 

We think it is extremely unlikely that the autotruck, Nicaragua that for ten months of the year there are 
i f  it should ever get beyond the precincts of Wal l Street, steady trade winds, which wou ld enable sailing  sh ips 
wil l  succeed in displacing entirely the horse-drawn to reach either terminus  without the assistance of tugs 
truck. For certain conditions of our city tl"Ucking it except in enter ing  the artificial harbors. In the lati­
wou ld be an immed iate and absolute failure ; as for in- tude of Panama, on the other hand, there are long 
stance, in  a snowstorm like the last. in which Mr. Crok- per iods of cairn which m i ght render somewhat lengthy 
er's autotrucks would be eve n  more helpless than Mr. towi ng necessary. While the objection counts for 
Vreeland's trol ley cars have proved to be. somethi ng, it is not so serious as might be supposed, 

The weak spot in t.he autotruck would lie in the fact for t.he reason that t: e deep sea sailing ton nage 
thHt the measure of its tractive force would'be detel'- forms a very  small and rapidly diminishing proportion 
llJ ined by the ad hesion of the driving wheels, and in of the total tonnage. In fa ct, it is probable that by 
the greasy condi tion of the streets 0 0  which heavy the time either canal is finished, the tramp steamer 
haul ing is done, the ad hesion would be very small iu- will  have completely ousted the sail ing ship from the 
deed. If a 5-ton autotruck attempted to cross the well long distance carrying trade. 
lubricated paving of West Street or Water Street with In laying out a ship canal,  the curvature is one of 
a full  load,  not all the $ 10, 000,000 of vaporous capita l  of the most important q uestions for consideration. In 
the air company, if put i nto the motors, could budge view of the eyer-increas ing length of ocean steamships, 
i t  an i nch . it is desirable to  make the canal as  straight as  possi-

If the dr i vi n g  wheels should chance to drop into one ble. If, owing to the nature of the country, curves 
of t he llIultitud i nolls holes with which the Metropoli- are necessary, they should be " easy." that is to say, 
tan Street Tract ion Company, having got in its wires. their radius should be large. When a large sh ip passes 
has strewn our thoroughfares, it would stay there  unt i l  I up the Manchester Sh ip Canal, she has to be assisted 
the discarded horse could be brought around to drag by a tug at her head and one at the stern to enable 
i ts discredited competitor from the pit. her to lLlake the turns. This is  tedio us, costly and full 

-----_ ...... 'H ...... '____ of risk. The smallest curve at PanauJa will be four 
ELECTRICITY AS A THAWING AGENT .  

If the statistics . were gathered o f  t h e  n u mber of 
houses that are burned down every winter, as the re­
sult  of attempts to thaw out frozen pipes by the pedl­
ous methods ordinarily practiced by the householder, 
the results would be decidedly sensational. 'I'o Prof. 
R. W. Wood, of the University of Wisconsin, great 
credit is due for showing that a frozen water pipe llIay 
be thawed out by the expedient of running through it 
an electr ic  current of the proper strength. 

In the present case a stretch of 300 feet of pipe be­
tween a house and the street main was solidly frozen. 
One wire was attached to the pipe in  the cellar, and 
the other to a faucet across the street_ The flow of the 
current  was down the ser vice pipe, along the main, 
and by way of the frozen pipe to the connection i n  the 
cellar. It was only necessary to heat the pipe to sixty 
degrees, and it is stated that within  twenty minutes 
thel'e was a full head of water in the cellar. The ap­
paratus employed was planned by Prof. Jackson, and 
is being used with great success, two houses at a time 
being relieved thereby from their water famine. 

It .  is evident that while electr ic thawing avoids the 
o bvious risks of thawing out by hot coals or similar ap­
pl ications of heat, i t  has dangers of its own, and should 
only be applied by an expert workman. The theory 
of electr ic  thawing is  that the current in flowing 
through the metal meets with a resistance which raises 
the temperature of the pipe. The temperature will de­
pend. other things being equal, upon the sectional area 
of the pipe, and care should be taken that there is no 
considerable reduction of the size of pipe at any point 
between the electric terminals, since there would be &n 

times as easy as that of the Ma.nchester Ca nal in Eng­
land, and double as easy as those of the Kiel Canal in 
Germany. 

The curvature of the Nicaragua Canal has not been 
determined. but for about 50 m i les of its course down 
the San Juan Valley it must necessari ly be very sharp, 
even after the waters of the river have been dammed. 
The approximat.e cur vature of the river chan nel shows 
a total length of curvature in the valley of 39'6 miles. 
The curves of the Panama Canal are of 8,200 feet radius 
or over, while the r i ver channel at Nicaragua has six 
curves of 700 to 1.500 feet, 15 of 1,500 to 2, 500, and 21 
curves of 2,500 to 3,000 feet. Although the Ochoa dam 
will. widen the channel, it will  be difficult, even with 
costly excavation in cutting away the spurs of the 
hills, to reduce the curvature to the extent necessary 
for easy navigation. 

••••• 

MASONRY VERSUS WOODEN DRY DOCKS. 
There is a growing conviction among naval men that 

the United States should cease to build wooden dry 
docks and in  future construct all of i ts docks of ma­
sonry. The principal argument in favor of wooden 
structures is, or used to be, the smaller fil·�t cost. 
While a timber dock could be built for from $400.000 
to $600,000 according to its size, a similar masonry 
structure used to cost from two to three m i l lion dollars. 
This of course was an extravagant figure. but seems to 
have been unavoidable under the plan of periodical 
appropriations by Congress, which caused the work to 
extend over long periods with lUuch consequent waste 
of time and money. 

The recent bidding for a stone dry dock at Boston 
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brought o ut the welcome fact that a masonry structure 
can be bui lt  for a lllOderate increase of cost over one 
of timber. The cost of the dock will  be about $1,000,000 
whereas the timber dry dock (known as No. 3) at the 
Brooklyn navy yard cost between $600,000 and 
$700,000, and in the two years of its existence it  has 
cost for repairs $ 171,000. 

Prof. W. L. Cathcart, of Columbia University, in a 
paper on the subject read before the American Society 
of C ivil Engineers, gives some sign ifica n t  figures re­
garding the cost of repairs on the two types of docks, 
in  which it is shown that the least a verage an nual ex­
penditure for repairs and maintenance was $230 per 
year for the stone dock at Mare Island, whi le  the 
h ighest expend iture was that upon the Brooklyn n avy 
yard wooden dock, above mentioned, which averaged 
$85, 500 per year. A comparison of three stone docks, 
those at Boston, Norfolk, and Mare Island, shows an 
average yearly expenditure of $1 , 558, while the average 
on four timber dockb at Ne w York, League Island, 
Norfolk, and Port Royal, was $13.364. Commodore 
Endicott, Chief of the Bureau of Yards and Docks, 
stated that a timber dock has to be practically r"bu i l t  
in from twenty to t wenty-five years, the  experience of 
the navy all tending to prove that the masonry dock 
is superior in practieally every respect. 

.. 4 ..... 
THE FASTEST VESSEL AFLOAT . 

Until the new and large torpedo boats of the " Tur­
binia " type, now building at Newcastle, England, 
have been completed, the credit of having t urned out 
the fastest vessel will belon g to a German yard. The 
" Hai Lung," bui lt by  Schichau, of Elbi ng, for the 
Chinese n avy, is credited with having made a run of 
18� knots at an average speed of over 35 knots an 
hour. The builder states that the highest speed real iz­
ed during the r u n  was 36'7 knors or 42'26 miles per 
hour.  The best r u n  of the .. Turbi n i a" for a mi le is 
35 knots, so that the Schichau vessel has a sub stantial 
lead. 

The. most remarkable feature of this boat next to 
her speed is the fact that she is fitted with reciprocat­
ing engines. At the time the " TurbiJlia " made her 
p henomenal speed, it  was popularly supposed that it  
was entirely due to her new form of  motor. In great 
part no doubt it was ; but there is reason to believe 
that the exc"l lent stealll-raisi n g  qualities of her boiler 
contributed in no little degree to t he result. Re­
lative ly considered, the performance of the " Turbinia" 
was more meritorious, for the reason that she is only a 
40 ton craft, while the Schi chau boat is of 180 tons dis­
placement, or four  and one-half  t imes larger. The 
new and enlarged " Turbinias " w il l  be full sized tOI'­
pedo boats, and for this reason it is l ikely that they 
will surpass the " Hai Lung " by a considerable mar­
gin of speed. Just what the excess will be is a matter 
which is exciting much speculation in naval quarters. 

. .. ' . 
FLASHLESS RAPID-FIRE GUNS. 

It is reported that the new French rapid-fire gun in­
vente d by Colonel Humbert gives no flash or sign of 
fire. If  this be tr ue, the French have made an ad­
vance in artil lery second only i n  importance to that 
which mar k"d the introduction by them of smokeless 
powder. In the operations around Santiago, the only 
means by which our men could locate the position of 
an enemy's piece was the flash. If  this should be re­
moved, the art of war, especially on land, will  become 
more difficult than ever, for a masked battery of 
smokeless and flash less guns would be positively undis­
coverable. The on ly deseription of the gun that has 
come to hand is rather obscure ; but it would seem that 
an attempt is made to cool the larger port ion of the 
gases belo w their flash point before they are allowed 
to reach the open air. The. rate of fire has reached a 
maximum of twenty shots per minute. To accommo­
date the increased expenditure of ammunit.ion it  is p ro­
posed to reduce a single battery from five to four guns 
and increase the number of ammunition wagons. 

RAILS AND TIE-PLATES. 
One of the most useful  i mprovements ever intro­

duced on American railroads is the tie-plat.e. Before 
its invention the life of a wooden tie, especially if tl,w 
tie was of soft wood, was frequently limited to the ti llle 
it could withstand the cutting of the rail  into its  
upper surface. Wear, due to this cause, was al ways 
considerable, and as the weight and frequency of trains 
i n�reased, it became excessive. 

In earlier days it was supposed that the material of 
th e tie gave way by crushing; but of late years it has 
been believed that it is the wave-like move ment. set 
up in the elastic rail  by the wheels of the cars, that 
acts with an abrad ing effect upon the fibers of the 
wood. If  this is the true explanation, no amount of 
widening of the base of the rail will prevent it from 
cutting into the tie. 

The inter position of the tie· plate (a square plate 
with stiffening ribs on its under side) between the base 
of the rail and the tie h as proved wondel'fu lly effecti ve 
in preventing this cutting action. The longitUdinal 
ribs of the plate sink into the tie, and keep tie and 
plate in a. fixed rela.tive position \ the rail spikes 
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pass through holes punched in the tie-plate, and are 
thus held at all times snugly against the rail .  Mr. 
Sandberg, whose good work in past years in advocating 
the use of rai ls of greater weight and stiffness is uni­
versally appreciated, does not appear to under.stand 
the true function of the tie-plate as explained above ; for 
he has lately made a plea for the widening of the base 
or flange of the rail as a means of preventing cutting of 
the ties. The only possible gai n  if this were done 
would be an increased stabil ity against ov�rturning of 
the rail (which, by t.he way, is not called for, overturn­
i n/r being a vel'y rare occurrence), and a broader 
hearing on the ties, which, as we have seen, would 
not go very far toward preventing their destruc­
t ion.  Moreover, to widen the base throughout the 
whole len/rth of the rail  would be extravagant, for the 
reason that the present base has ample cross-section 
considered as the bottom chord of a girder to carry the 
load concentrated between adjoining ties. 

encoura/red by the government. she is not able to keep 
pace with the increased demand for iron, locomotives, 
cars, coast steamers, battleships, elevators, electrica� 
apparatus and supplies, wood working machinery. tin 
plate, agricultural implements. resin, cotton, roofing 
slate, leather, scales. heavy ordnance, typewriters. tools, 
bicycles,  sewing machines, hardware. coal and other 
machinery, photographic materials, as well as in other 
lines in  which our supremacy is unquestioned. Russia 
offers such a rich field for investment and profitable 
trade that our man ufacturers should study the market 
and methods of doing business. The Russia n railway 
and man ufacturing systems are now in their infancy, 
and there will be for years a constant demand for car 
material, railroad machinery, etc. 

can be provided for by later appliances than were used 
when formerly worked. 

.... , .. 

SUGGESTIONS CONCERNING TRADE WITH RUSSIA. 

Russia occupies an area of 8, 500,000 square m iles. a 
sixth of al l the land of the globe, and it has a popu­
lation of 130,000, 000 souls. There are 140 different 
races and 90, 000, 000 of the inhabitants are farmers. 
This country, certainly. constitutes a world large 
enough to command the attention of the lead-ing man­
ufactu rers and exporters of the United States who are 
seekin g  a market for their surplus. 

As in  other export trade, it is the buyer, and not the 
seller, who determines the kind of articles he wants and 
the form in which he wants them turned out, labeled, 
and packed for shipment. It is the b usiness of the 
seller to ascertain what the buyer wishes and offer him 
a better art;icle for the same or less money than he has 
been paying. 

The Comstock lode was discovered in 1859. and up to 
the year 1879 it produced ore of the assay value of 
$363,961, 205. The value of its subsequent production 
is not known exactly. but to place the total to date at 
$500, 000, 000 is not considered by well informed experts 
any exaggeration. The wild speculation following tile 
development of this great lode forms an interestin!! 
page in mining history. The abandonment of mining" 
in the lower levels resulted fl'om the exhaustion of high 
grade ore and the h igh cost of extraction. Ore in the 
1.600 foot le vel and above is abou t exhausted. With 
the draining and ventilation accomplis hed, develop­
ment will be resumed, and there are many who believe 
that great results will follow. The later history of this 
most wonderful of all lodes of precious metals may 
prove quite as romantic and miraculous a3 that of its 
earlier days. 

......... 

NEW lIIACHINE SHOP FOR THE NEW YORK 
NAVY YARD. 

There is a general desire on the part of Russian mer­
chants and dealers to establ ish relations with Ameri­
can manufacturers, provided that it can be done ad­
vantageously to themsel ves ;  but, as a rule. however, 
Am�rican houses have a general agent in England or 
Germany, who s upervises all the business for Europe 
and appoints sub-agents in Russia, who naturally re­
ceive but  a small fraction of the commission. Russian 
agents naturally object to dealing through an agent in 
London or Hamburg, and would much rather deal di­
rectly with the home company. O ne of our great 
locomotive works and a great p ump works, some years 
since, gave the exclusive agency for their goods in 
Russia to St. Petersbur/r agents, who deal directly 
with the home company, and practically control the 
Russian market for locomoti ves and steam pu mps, 
their trade amounting to millions every year. while 
agents for rival companies are unable to compete with 
them. What has been accomplished by these com­
panies call be done by others with equally meritorious 
articles. English firms give a credit of from nine to 
twelve months, the buyer usually accepting a draft, 
payabl e  at a London bank, without interest. Longer 
credits and open accounts are also common. American 
exporters usually require payment at an American 
bank. on the presentation of bi lls of lading showing 
that the frei/rht had been delivered on board the 
steamer at some seaport. '£h is is well enough for s uch 
cash articles as cotton, resin, etc. , but, where there is 
sharp competition in manufactured articles, the terms 
offered by other countries m ust be made to secure 
business. 

The American cons u ls in Russia are in constant re­
cei pt of letters and circulars from American manufac­
turers and export associations, ma king inquiries as to 
the prospect and methods of introducing their goods, 
but  purchasers naturally desire to see and examine any 
article they desire to purchase. and, therefore, the cir­
culars printed in English, which few merchants can 
read, are of little use. Russians have respect and ad­
mi ration for the inventive genius of the Americans, 
and while conservative, they are always wi l l ing and 
anxious to look into new inventions from the United 
States ; but those who desire to do business in Russia 
should prepare special matter and have the same print­
ed in either German or Russian, p referably Russian. 
They should state the price of the articles offered for 
sale at the lowest terms of discount, terms of payment 
in Russian values and weights, an d cost delivered on 
board of vessel at a prominent seaport. The surest 
and best plan to in troduce goods into Russia is to send 
samples by a thoroughly competent representative of 
the business. It is not absolutely necessary for him to 
have a knowledge of the Russian language, as interpre­
ters can be found in all the leading citi es of Russia, yet 
an acqnaintance with Russian, German, or French 
would be of great assistance. Articles of manufacture, 
with the exception of portable and traction engines, 
th rashinl!' machines and plows made in the Un ited 
States, are preferred to those manufactured elsewhere. 
American thrashers and engines are too l ight to stand 
the rough usage to which such machines are subjected 
in Russia. There is a large and increasing trade in 
American harvesting machinery and farming imple­
ments, such as binders, mowers, reapers, hay rakes, 
etc. The only plows used in European Russia are those 
man ufactured in  Russia and Germany, which are cheap 
and give good satisfaction. The Germans are constant­
ly studying the Russian market. and manufacture arti­
cles in the style and manner they find specially adapt­
ed to the wants of the Russian farmers. 

The recent order removing the duty on almost every 
article used in agri culture will make such a reduction 
in their price as to place them within the reach of 
many farmers who have been unable to purchase them 
until now, and must largely increase their  sale. There 
is a fine field for fire extinguishing apparatus, hose, 
electric cars, passenger and freight e levators, improved 
flour mil ls, planing mills, coal and other mining ma­
chinery. It is proposed by Ambassador H itch cock, if 
possible, to hold an American exposition i n  1901, imme­
diately following the Paris exposition, as th e best 
means of introducing and ad vertising goods. and offer­
ing American manufactu rers an opportunity to become 
acquai nted with Russ ian merchants and to acquaint 
themselves with the kind of goods adapted to the mar­
ket, and the methods of doing business. By a recent 
convention the International Money Order system be­
tween the United States and Russia went into effect on 
the first day of .Jan uary. 1899. 

The above is an abstract of the interesting Consular 
Report of W. R. Holloway. our Consul-General at St. 
Petersburg. 

-----------4.�I •• �'-. __ ----------

THE COlllSTOCK lIIINES AND THEIR DRAINAGE. 
A systematic and determined attempt is to be made 

to lower the water level in the great Comstock mines, 
and permit a resumption of extracting ores down to 
the 2 ,100 foot level. By a combination of the directors 
of the thirty, or more, mines interested, $100,000 has 
been raised for this purpose. At present, these mines 
are flooded 40 feet below the outlet of the Sutro tunnel, 
which is 1 ,663 feet below the opening of the shaft of the 
Savage mine. The p urpose is first, to exhaust the 
upper level of 500 feet of water and then, if the plan 
purs ued is s uccessful, the remaining levels, extending 
as far down as 3,300 feet, in the deepest shaft, will be 
ultimately drained, and the stocks of ore, known to 
exist in the submerged territory, will  be brought to 
light. No estimate of the q uantity of water that wil l  
have to be withdrawn, in  order to dry o ut the varIOUS 
mines, has been computed, but that it _ is enormous it! 
well known. The magnitude of the task is fully real­
ized by those who have the matter in charge. In 1877, 
the half dozen pumps of the Hale and Norcross mines 
raised, in six months, no less than 400,000 tons of water 
at a cost of one cent for every 20 gal lons raised ; 1,800,000 
tons were p umped out in 30 months. 'fhe experi­
ence of every deep mine on the Comstock lode is 
identical.  

The cessation of pumping caused the immediate 
flooding of the shafts. Some conception of the enorm­
ous task undertaken can be discerned from these facts. 
The cost of rais ing these floods will be, it is estimated, 
only one-twelfth more as compared with the cost in 
former years. 

Notwithstanding the rapid progress Russia is making 
in the establishment of manufactories. which are being 

The stocks of paying ore remaining in all of the 
lower levels of the Comstock are believed to be very 
great. In former years ores of low value were regarded 
as not worth mining, owin/r to the high cost of reduc­
tion. At present ores realizing only $4 per ton can 
be m ined at a fair profit. It is also believed that ores 
of as high grade as was ever mined from the lode 
stiI l  exist in the u n explored portions. The reports of 
all  experts unite i n  supporting, as probable, this 
theory. That sufficient low grade ores will be found 
to pay for their extraction, and more than the cost, is a 
demonstrated fact. It has always been claimed by the 
geologists of the Comstock lode that the probability 
of a continuation of the great ore body to an indefin­
ite depth is more than good, and that rich bodies of 
ore will be discovered. as soon as science. in  some way, 
devises means of moderating the high. temperature 
met with in the lower levels .  It is believed that this 
problem can be solved. Another difficu lty of a serious 
character is the snbterranean bodies of water occasion­
ally met with, and which have at times cau

'
sed serious 

loss of life, but a pumping plant of large caliber will ,  
it is believed, greatly: diminish the danger from this 
source. The difficulty of mining in a temperature of 
1200, sometimes reached in the lower levels of the Com­
stock, and the dangers resulting from unexpected floods. 

The formal result of the del iberations of Commodore 
Melvi l le. of the Steam Engineering Bureau, and Com­
modore Endicott, of Yards and Docks, relative to the 
erection of a new machine shop at the New York 
navy yard will be sent to the Secretary of the Navy. 
It is understood, however, that they favor the con­
struction of a machine shop for naval work on an en­
tirely dilJerent plan from the one destroyed. '1'h e  
prlOlsent idea i s  t o  extend the boiler shop toward the 
dry docks a distance of 400 feet, moving the boiler­
making plan t  to the lower end of the structure and 
devoting the western end to the machine shop until  
the new building can be erected on the site of the old 
one. 

The new building will be one story high, 365 feet 
long, and 150 feet wide ; the added depth of 75 feet 
being taken from the length of the boiler shop. An 
office and adm inistration b uilding will be constructed, 
so that the offices will be in no way connected with 
the shops. The �etting-up shop is to be 100 feet deep, 
and in the space inclosed in the three s ides of the 
square occupied by the buildings provides for a power 
house to be erected away from the main buildings. 
The tools and machines for the new' shops will be of 
the most approved pattern, and it is thought that the 
shop will be the most complete one in the possession 
of the government and capable of turning out worl. 
with great rapidity and accuracy. 

»----------_. __ 'H.�'�.�----------

A CURIOUS ACCIDENT ON A TROLLEY CAR. 
An inspector in the Brooklyn Water Department 

is now at his home in Brooklyn s uffering from an elec­
tric shock, which paralyzed him from the waist down, 
which he received in  a trolley car. He boarded the 
car while it was raining hard. He wore no rubbers, 
but had on very thick shoes, the heels of which were 
secured by rows of heavy nails.  He stepped fron the 
platform u pon the iron plate which forms the thresh­
old of the car, the door of the car sliding back and 
forth in a groove in this platin/r. He at once experi­
enced a sharp shock, and the conductor pulled the 
helpless llIan away from the plate and carried him to a 
seat. The other passengers were then sent out of the 
car; the car was run to the power house, and after a 
considerable time had elapsed the man was sent home 
in a carriage. 

It is difficult to account for such a severe shock. 
The press ure carried by the trolley wires is about 550 
volts, and the shocks which are ordinarily obtained do 
not do any harm. It is probable that the injured man 
m ust have recehoed the curren t through the iron nails 
in the heels of h is shoes. It is also possible that the 
car heaters were improperly wired, and that a loose 
wire may have touched the framework of the heaters 
and been thereby conducted to the i ron plate which 
covered the threshold of the door, through the me­
dium of the iron s upports of the heaters. 

••••• 

A . STRANGE SOCIETY. 
The Woman's Rest Tour Association is a curious 

little society which is now becoming quite well known 
abroad. It is an association having headquarters at 
Boston, and it might be termed a m utual bureau for 
information. The society means to furnish women 
who travel for p urposes of rest and study with such 
practical advice and encoura/rement as shall enable 
them to make their trips independently, intelligently, 
and economically. It has more than 575 mem bert!. 
There is a l ibrary of Baedeker's guide books which are 
lent to members who may wish to use them on their 
travels. Foreign and American lodgings are listed in 
a small paper which appears from time to time, and in­
formation is given regardin/r travel abroad. The 
membership includes many school teachers of very 
small means to whom it  is vital ly  essential to make 
every dollar go as far as possible in a European tour, 
which is expensive at the best. The association is a 
remarkable example of women's wil lingness to help 
one another. 
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THE BUILDING OF A WATCH. 
If we w(::re asked to state the Illost important ele­

IlIent in our rapidly approaching industrial supremacy, 
we would name, without any hesitation, labor-saving 
machiner y. If  we were asked where labor-saving or 
a u tomatic machinery was to be found in its very high­
est state of development, we would direct the inquirer 
to visit one of the great American watch fac­
tories, w h ic h  are at once t h e  pride of the watch 
industry in this  country and the despair of all 
foreign competitors. 

Time was w h en al l watches were made by 
hand; they are largely so made in Europe to-
day, an d the prej udice against machine-made 
watches, based upon the mistaken supposition 
that they m ust be necessarily rough in  their 
construction an d u ncertain in  their running, 
dies a l ingeri ng death. The credit for the 
sch eme of applying machinery to watch manu­
facture belongs to thi� country, and is due to 
a Boston w.-..tchmaker, Aaron L. Dennison, 
whose ear l iest work in this direction dates from 
the year 1848. Mr. Dennison's theory was that 
the substitution of special machines for h uman 
ski l l  would i nsure such uniformity of product 
that similar parts would be practically intel'­
changeable. The cradle of the ind ustry was 
laid by Dennison a n d  his partners, Howard 
and Curtis, i n  a small  factory which they 
started in Roxbury, Mass . ,  in 1850. Four years 
later the concern was moved to Waltham, and 
out of this venture, iu spite of llIany early dis­
asters, has sprung the vast establishment known 
as the America n 'Valthalll Watch Factory, 
w here automatic machinery is now turning 
o u t  watches at the rate of 2,500 a day. 

Every one is more or less famil iar with the 
appearance of the mechanism of the watch ; 
b u t  to comparath-ely few people is given the 
opportunity of obsen'ing the operations of the 
thousand·and-one machines, most of them 
marvels  of ingenuity, which, with metal l ic  fin­
gers, pick up the crude material-brass, n ickel. 
or steel-cut it into the desired forms in a n UIll­
bel' of swiftly succeeding operations, pass it  
from machine to machine, froUl tool to tool, 
and finally deposit it, completely fashioned, 
before the attendant, whose sole d uty it  is to 
su pply the raw material at one end and receive 
the finished articles at the other. 

There is  something almost h uman and ex· 
tremely fascinating in the motions of these 
phenomenal tools, and there is  something more 
than h u man in the absolute accuracy of the 
fi n ished prod uct, llluch of which before it  can 
pass the inspector m ust be gaged to one ten­
thousandth of an inch. The American watchmaker 
has proved, not only that watches can be made by 
machinery, but that the machi ne-made watch has 
an accuracy of movement superior to that of the 
average hand-made article.  This demonstration was 
llIade over twenty years ago at the Centennial Exh i­
bition, where three Waltham watches earned the 
h ighest awards for accura cy, by runn ing for ten weeks 
with a mean daily variation of on ly twenty-three one­
hundredths of a second and an average differe nce of 
only forty-four one·hundredths of a second between 
the first and the eleventh weeks of the it'ial. 

In describing the construction and adj ustment of 

�\ 
l2.-Tr:lin Wheel Blanks and Cutting Arbor. 

the machine-made \vatch, we have chosen the Waltham 
Watch Factory as being thoronghly representati ve, 
both in the size of the establ ish ment, the variety and 
quality of its tools, and the excellence of its product, 
of the latest development of the watchmak�r8' aI',; i n  
this conntry. The factory (Fig. 3) , which sti ll occu­
pies the original site, has been entirely rebuilt s ince 
1876. It is a four-story brick structure with a frontage 
of 746 feet, and six wings w hich ,  with the main struc· 
ture, would .make a build i n g  nearly half a mile in 
length . The operativp-s i ncl ude about 1 , 400 women 
and 800 men, and as the total output is  2, 500 watches a 

J ci\utific !tutricau. 
day, it is evident that somewhat more than a watch 
and one· eighth is made by each operative every work­
ing day of the year. 

Compare this with the work of the hand·labor 
watchmaker who req uired nearly three months to pro· 
duce one high grade watch. 

A visitor to the factory has not covered very m uch of 

finished plates at the oppo�ite end of the machine. 
The facing is done by the tools, F and G. The opera­
tion is as follows: As soon as a ful l  magazine of punch­
ings has been put in place, a horizontal ly  swinging arm, 
C, swings in front of A and lets fal l  a carrier, IJ, which 
seizes one of the plates ; the arm then swings around and 
deposits the plate in  the holder at F, where it  is  faced, 

as shown in the diagram. Another arm on the 
opposite side of the plate now swings over, 
picks up the plate, swings over to the next tool 
(meanwhile reversing the p late so as to bri ng  
its opposite face to the  t601), and places it ill 
the next holder at G, where it is again faced. 
The third arm then picks it up and carries it. 
over and drops it in front of the receiving maga· 
zine, E, into which it is pushed by a plunger. 
The three arms always act in unison, and the 
motion of the machine is continuous unti! th e 
magazine has been emptied. The operation is  
absolutely  automatic, the operator merely hav· 
ing to supply another fu l l  magazine of plates 

2 3 .� 
at regular intervals. 1<'ig. G shows a fu l ly  auto· 
matic machine for recessing the plates, w h ich 
is even more elaborate, i n volving no  less than 
seven transfers, w h ich are m ade by the swi ng­
ing arms, C, C, C.  The problem is cOIlJplicated 
by thp- fact that most of the recesses being ec­
ce ntric to the plate, the lattp-r has to be cen · 
tered accord ingly on t h e  chucks, A, A, A, after 
each tran sfer. This  is done autollJatically, and,  
as in  the machine just described, the attendant 
has merely to feed the magazines of faced 
punchings at regular intervals at one end and 
rp-move the fi n ished work at the other. When 
one arm moves, all move, so that a finished 
plate is turned out at each transfer. Most i n­
genious of a l l. howe ver, is the automatic IlIa 
chine shown i n  .Fig. 4, whose duty it is to dJ'i l l  
with mathematical exactness as to size alld 
position the holes in the pil lar plate, nuIU beJ' in� 
39  in  all .  I n  this  machine the magazine�, A and 
C, are placed vertical l y, and the transfer aJ'llIs 
swing in a hOJ'izontal plane. Five transfers are 
made and each of the  turret heads contains six 
drills. As �oon as the plate has been trans· 
ferred to a new holder, the latteJ', which has a 
u n iversal movement in a horizontal plane, 
moves the plate to the proper position, when 
the particular dril l, correspond i n g  to the re­
quired hole, rises from t he turret head and 
dril ls a hole. The holder then shifts to a new 
position and the opera tion is  con tin ued unti l  
al l  of the required holes of  that particular size 
have been dJ'i l led, then a second drill of a dif· 

•· •• �' ·I 
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ll.--Automatic Pinion Cutting Machine. 

the two-llI i 1P- journey wh ich is necessary to complete 
the circuit of the various floors before he  real izes that 
to describe comprehensively or in any detai l  the bui ld­
ing of a watch would requi l'e a volume of no small di­
mensions. This wi l l  be uuderstood when wp- state that 
an ordinary watc h movement is composed of 160 sepa­
rate pieces, req u i ring for their production 3,750 distinct 
operations. For it is to be understood that there is no 
part of the watch mo\'ement which is not made in this 
factory. It. is the aim of the present article to present 
such a selection of views and as m uch descri ptive 
matter as w i l l  give the reader some s l ight conception 
of the rare ingen uity, skill, and acc uracy which char­
acterize both the tools and the finished output of this 
modern watch factory. 

A watch may be defined as a self·contained motor of 
t h e  stored-energy type, whose duty it is  to im part mo­
tion to a train of gearing, the speed and un i formity of 
which is regulated or governed by the Vibrations of a 
sllJall balance wheel .  The energy is contained in a 
coi led main spring and is imparted to the balance 
wheel through a train of gears, which are so propor­
tioned to each other that three of them wil l  complete 
a re volution respectively in one minute, one hour, and 
twelve hours, while the balance wheel is v ibrating at 
the rate of five beats to the second, or 18,000 to the 
hour. 

PILLAR AND Top Pr,ATEs.-The various members 
of the •. movement " are carried upon delicate steel 
axles, which have a pivotal bearing in two plates 
known as the" pillar plate " and the" top plate," the 
bearings i n  the better grades of movements consisting 
of jewels set in the plates, and with holes of �uch exact­
ness that the clearance between the pivots and the 
jewels is only one one· thousandth of an inch. 

Blank punchings for the pillar and top plates of the 
required form are received from the brass llI i l ls, where 
t hey are punched out of sheet brass or n ic kel, the lat­
ter metal being preferred for the Waltham watches. 
The preparatory machining is done in the i llgenious 
machines shown in Figs.  4, 6, and 9. The p lates are 
first faced on b oth sides i n  a fully automatic llIachine, 
of which two are shown in Fig. 9. The operations are 
shown by the diagram at the top of the cut. About 
100 blank p u nchings are packed face out ward in a 
cylindrical magazine, A, from which they are taken 
one at a time. A s imilar magazine, E, receives the 

ferent size is  brought into operative posit ion 
and the operation is contin ued until about one · 

fifth of the holes have been dril led. The piece is then 
transferred by the arm , B, to pusit ion No. 2, where 
more holes are drilled, the operation being contin ued 
throughout the series. 

GEARS AND PINIONS.-The gears are made from 
sheet brass and the pin ions from steel wire. To follow 
the manufacture of the former, we must first pass to a 
room i n  which we see rota ry cuttp-rs cutting the sheets 
of brass into long strips, which vary from one·fourth 
inch to three-fourths inch in width.  These strips are 
then fed by an attendant to a punching machine, 

l3.-Complete Watch Balance, Showing Pivot 
Jewel and Endstone. 

l4.-A Non-magnetic and a Steel Hairspring, 
Latter Distorted by Magnet. 

where the gear blanks are punched out at the rate of 
25,000 per day. The l ittle wheels thus produced, ready 
for the gear cutter, are very perfect, with hub,  spokes, 
and rim complete. Just here it will be well to say that 
all the parts of a watch that admit of it are fabricated 
from punchings, and it  is in th i s  department that some 
of the greatest saving of labor is achie ved. For such 
delicate work, of course, the dies have to be made with 
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the nicest care, and so well is the work done that the Fig. 16. Its duty is to bring to a full stop at regular pel' day. If the motion of a ba lance should be de­
p u nchings are wonderful ly clean and true. intervals every wheel of the train, and after a brief pe- fective to the extent of makin g only 17, 990 vibrations 

By far the most del icate work of this kind is done in riod of rest permit it to start agai n. It has to do thi s per hOUI' (only ten below the standard), the watch will 
th!> prod uction of min ute, hour, and second hands. In five times in every second or 18, 000 times in  the hour. lose two seconds per hour, or forty-eight seconds per 
this case the m etal is  too fine to admit of its being It consists of an escape wheel, E, with curiously shaped day-over three-q uarters of a min ute. Hence we clm 
punched at a single stroke of the machi ne. Three teeth whose top and side edges are so fOl'med as understand the necessity for making the " balance " 
opel'atioll s are necessary. The flat wire is first run to impart a rocking motion through the sapphire Jive fully up to its name. To make the exact numuer 
t h rough a machine (E'ig. 7) which produces rough hooks, C, D, to a lever, B, w h ich rocks upon a pivot, F. of vi brations, both its diameter and its weight 1Il 1l �t  
punchings. T h ese are then swaged in a second ma- The upper arm of the lever has at its end a slot, which bear an exact ratio to the strength both of the luai : 1  
c h i n e, which leaves the form of the hand standing out engages a little sapphire pi n ,  G, set i n  and at right an · spring and the hair spring, not merely a t  the time i t  i� 
in  clear rel ie f ; and the sUlwrfluous stock is then re- gles to the face of a small  disk, A, w hich is mounted insel·ted in the watch, but under all the possible con ­
m o\-ed in a third machine, which punches out the de- on the same staff or arbor as the balance wheel. As ditions of service. It is necessary, therefore, that the 
l icate hair- l ike l ittle pointers to finished size. Great the arm, B, of the lever or " pallet " rocks, it  catches elastic  strength of the hair spring should be at all 
care is exercised in pr"eparing the dies for this work. the pin, G, within the slot above mentioned, and car- times in variable. I f, for some cause, such as change 
The die  is held against a vertical file. of great. fineness, ries it alternately to right or left, giving it an impulse of tem perature, it should increase, the frequency of the 
which works through a table so mewhat after the man- which causes the balance wheel with its  controlling vibrations of the balance would increase, and vice 
ner of a j ig·saw. The heads of the pointers are polished hair spring to vibrate in  unison with the escapement versa. Moreover, the length of the spri ng is constantly 
by means of a hard rubber block, A, Fig. 15, and wheel. The horns, C, D, and the roller pin, G, are changing. It lengthens with a rise and shortens with 
Vienna l ime, the former having a rapid reciprocating made of some precious stone such as sapphire or ruby. a fall of temperature. As it  lengthens, the frequency 
movement above a small table, B, in which is  a recess The escape wheel is cut by an automatic machine car- of the vibrations reduces ; as the spring shortens, it 
of the exact size and form of the pointers. In order to rying six cutters, and it takes six cuts to form each increases. Hence. un less some automatic compensation 
secure a convex face on the poi nters, the table is given tooth. The pal let stones, D, G, are ground to s ize in is introd uced, the balance will vibrate faster in  winter 
a l ateral rocking motion. blocks of forty 01' fi fty cut, to proper length. and shel- and slower in summer. 

To retul'Il to the gears : The cutting of the teeth is lacked into the pal let. The jewel rolier pin is ground The compensation is introdnced by so const.ructing 
done i n  a special machine, part of which is shown in with copper laps and then polished with shell laps the balance that the heat which weakens the elastic 
!<'i g. 12. Fifty or more of the punchings are assembled charged with d iamond dust. force of the hair spl'ing serves at the sam e time to re­
on a split arbor, B. which is placed between the cen- 'fHE HAIR SPRING.-The duty of the hair spring duce the  d ia l ll eter of t he balance, so as to exactly adapt 
tel'S of the machine. A fly-cutter, A. then begins to ilS to absorb the JllOlllentum imparted to the balance by it  to the fOI'ce which the weakened spri ng is  capable of 
cut across the gears, the arbor being rotated exerting. To secure this end the balance is 
between each cut by an amount equal to the made of two metals, steel and brass. The arms, 
pitch of the teeth . A, and inner portion, B, of the rim (Fig. 17) are 

The pinions with the m icroscopic shafts on made of steel and the outer portion of the rim 
which they turn are made out of a �[lecial of brass, the metals being carefully fused to-
grade of steel wire. They are automatical l y  cut gether in a special furnace (Fig. 2) .  The rim is 
to the right len gths,  roughed out and pointed, cu t  through on opposite sides at 1 and 2, the 
and then are transfel'l'ed to the l IIach ine (Fig. point of severance being located close to the 
11 )  which cuts the teeth. As it is necessary arms, A. Now, since the expansion and COI ' -
that these d i m i n u t ive pieces should operate traction of brass is nearly double that of steel .  
w i th the least possible friction.  they are cut it follows that under a rilSe of tempe rature the 
with epicycloidal teeth, and the cutting is per- two halves of the rim will be curved in ward, as 
forl lled by a tool carrying three mi l ling cutters. shown in Fig. 17. This brings the center of 
The p inions are p l aced in a c i rcular rotating gravity of the rim nearer the center of the 
magazine tray, A, from which they are picked wheel and lessens the degree of force that must 

. up  by a pair of tongs. B, one at a time, and be applied to give it a certain rate of vi-
placed between the centers, C C. The first bration. Simi larly, u nder a fall of tempera-
cutter sa ws out the stock, the second shapes i t, ture, the brass in the rim contracting more than 
and the third finishes the teeth with a t l'Ue the steel wili tend to curve the rim outward, en-
epicycloi dal  cun'e. The pinions are then hard- larging its diameter ; consequently, in cold 
ened aud telll pered and polished ready to go weather the balance enlarges as the spring 
i nto t.he watch. shortens and in warm weather it grows smaller 

SCREW l\fAKING.-In Fig. 8 is shown a l i ttle as the spring lel lgthens, .the compensation be-
machine w hich perhaps more than any other ing wonderfully accurate. The little screws, 
appeals to the mechanic as exhibiting the very C, C, around the rim serve two purposes. Fi rst, 
refinement of i ngen u ity in automatic mechan- by i ncreasing or reducing their n u m her, we can 
ism. At one point there is  fed into the machine change the actual weight of the balance ; sec-
a length of steel w ire and at another point ond, by changing their position on the two 
t here issnes from it perfect l ittle scre ws, many halves of the rim and placing them nearer to 
of which are so fine as to call for a magnifying or farther from the ends, we can change the 
glass to discover at which end is the head and 15. -Watch-hand Polishing Machines. effective weight of the rim in respect of vi bra-
at which the thread. The wires enter long tion . For a screw placed near the supporting 
cyliudrical split  chucks, 1, 2 and 3, etc. , see d iagram, the pallet and fork, bringi ng- t he balance to a stop, and : arl IT will  not,  under the changes of diameter due to 
which are arranged on a rotating head. Opposite, I then, by vi rtue of its resiliency, rotate the balance in tem perature, be so effective as one placed near the 
and on each side of the head, are two cutting tools, the opposite direction, bring ing the roller p in  into posi- point  of severance of the  rim. Hence, by shiftin� 
A and B. At point 1 the screw is pointed ; the head tion to receive another impulse from the pallet. As it these scre ws, it ·  is possible to secure a marvelous n icety 
then rotates to 2, where the stock is cut off ; at 3 has to do this with the nicest accuracy of time and of adjustment, so exact that, as we pointed out early 
nippers draw the screw forward ; at 4 a die, C, force, it is evident that the manufacture of the deli- in this article, a watch can be made that will not :vary 
comes forward and threads it ; at 5 the screw is cut off, cate coiled hai t· spring is one of the most important more than twenty-three hundredths of a second in a 
and a plunger comes forwal'd, seizes the screw and features of the watch maker's art. day. 
carries it over to 6, where the head is  slotted ; and Hair springs are manufactured from roun d  steel wire To faci litate the turning of the balance, the fine 
finally at  7 a wire passes through the plunger and about one-sixteenth of an inch i n  d iameter. The needle-like ends of the staff on which it is carried are 
pushes out the finished screw. A stream of oil is di- wire is first drawn through sap · borne by small end jewels, A, Fig. 13 ; and the holes in 
rected constantly at each point  where cutting is being phil'e draw-plates to about fifteen the jewels, B, in  which the staff turns are rounded. 
done, through the curved pipes, D, D, D. There are in one-thousandths of a centimeter The bearing surfaces are so proportioned that the 
this department 4 1  of these real ly  wonderfu l little ma- Jf _ 

diameter. It is next flattened by friction is the same whether the watch is in a horizon-
chines, and their capacity is 175, 000 finished screws per � passing i t, through special rolls, tal or perpendicular position. 
day. Experience has shown that the best constructed bal-

TEMPERING AND BLUING. -All the parts of the ance may vary from fi ve to one hundred and twenty-
watch which are made of steel are carefully tempered, five seconds per hour when subjected to the infl uence 
and all of them are d l'awn to some desired color, in  the of magnetism. Polarization of the parts of the move-
case of the Waltham watches the preferred color bei ng 2. ment demoralizes the sensitive hair spring and bal-
a dark blue. The heating is done i n  gas furnaces of 0 A I ance. In Fig. 14 are shown two hair springs, A and B, 
the kind shown in Fig. 1. T he articles to be tempered which are mechanically identical. The spring, A, 
are placed in small cyl indrical boxes, B, B, several of I however, has been polarized , and the effect when the 
which are packed together in larger cast iro n  boxes, C, two are brought near a magnet is very marked. One 
of the kind shown at the bottom of the cut., and CO\-- of the greatest achievements in modern horology has 
ered with powdered charcoal , D, the latter being used been accomplished b y  the Waltham Company in sub-
to exclude the air. The boxes are then placed on a 16.-Fork. Pallet, and 1 7.-Action of Heat on stituting for steel as used in the balance, rol ler, hai l' 
little revolving turntable. A. within  the furnace and Escape Wheel. Watch Balance. spring. and pallet and fork, metals 01' alloys which are 
kept there u ntil the contents have been raised to the non-magnetic, but which possess the properties of 
proper h eat. The hardness i s  then obtained by plun g- and to reduce it to perfect gage, i t  is drawn through elasticity .and expansion in  such relative proportions 
ing into oil or water. The coloring is done in the ap- diamond dies. The average hair spri ng is about nine as to enable them to compensate for the varying condi· 
paratus shown in Fig. 5_ It consists of a closed sheet- inches in length. Three of these lengt hs are wound tions of heat and cold. 
iron case, A, in the bottolll of which is a set of Bunsen together inside of a circular bronze box, in which they With th is  brief mention of what ma.y be considered 
burners, B, which play upon a revolving cylinder, U. are heated and tempet'ed, and they are then fi nished as the last and greatest triumph of the watch maker's 
The articles are placed in a loose cylinder, D, which is and blued. The springs are next fastened to a brass art, we close our description, necessarily all too bl'ief 
placed within C, and rolls withi n  the latter during the collet at the center and to a steel stud at the outer and fragmentary, of one of the most characteristic and 
process of h eati ng, the rolling serving to expose every end. When the spring is in place in the watch, the successful of our American ind ustries. 
piece fully to the action of the heat. The color is de- .col let is fastened to the balance wheel shaft, and the - , • , • 
term ined by the temperature to which the contents stud to the frame of the watch. BUDDHA'S tooth, presented by the peop!e of Burma 
of th e cylinder are raised. MAKING THE BALANCE. -I n making the standard to a temple in Ceylon, has been seized by the custom 

THE ESCAPEMENT. -Limits of space forbid our giv- number of 18, 000 vibrations per hour the rim of the house officers. The rel ic is inclosed in a jeweled case. 
ing a detailed descri ption of that most ingenious and ordinary balance will travel 3,479 feet. or t wo-thirds of The Burmese do not wish t.o pay any duty, and ap­
delicate part of the watch known as the escapement, a mile in the hour, that is to say, about eighteen miles pealed to the Secretary of State for India for relief. 
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A PERCOLATOR PACKAGE FOR M AKING COFFEE. 

The accompanying i l lustrations represent a novel 
percolator package or bag which has recently been 
invented by Henry M. Humphrey, 4 to 8 Water Street, 
Brooklyn, New York, and which is  designed to con· 
tain the coffee to be boiled or infused. The bag is 
made of a porous fabric, such as muslin or cheese cloth, 
and is provided with a weight which keeps it  in proper 
position in the water. The weight assists the package 
in its downward course, and serves constantly to 
change the position of the package, so t hat the hot 
water is always in contact with the coffee. 

visions the exports to Germany in 1898 show a marked 
gain in nearly all classes. In  salted or pickled beef the 
exportations increased more than 25 per cent in 1898 
over 1897. Exports of bacon increased 25 per ceilt, or 
nearly 10, 000, 000 pounds ; those of hams i ncreased from 
less than 5,000,000 pounds to nearly 12,000,000 pounds ; 
those of pork, fresh and salted, from less than 3, 000,000 
pounds to nearly 13,000, 000 pounds ; those of lard, 
from 205,000,000 pounds to 238,000,000 pounds ; while in 
fruits and n uts the exports of 1898 were nearly 50 per 
cent in excess of those of 1896, and but slightly below 
those of 1897. 

Of the accompanying i l lustrations, sho wing the va­
rious positions assumed by the percolator package in A 

... . .  1: .  
SIMPLE PIPE CUTTING AND THREADING TOOL . 

a coffee-pot, Fig. 1 represents the first action of the The improved pipe cutting and threading tool i I lus­
weight in drawing the slack bag down into the water. trated h erewith is designed to be used on pipes of vari­
In a few min utes the bag assumes the position indi- ous diameters, and to lake the place of the usual 
cated in Fit'. 2. As the water hoils up the bag rises, costly pipe-cutting machinery which can be used only 
as shown i:: Fig. 3, the weight serving to keep the in the shop. 
s welling coffee i n  the hottest part of the water. When The tool is designed to be attached directly to the 
the boiling is stopped, the bag sinks to the position piece of pipe which is to be threaded or cut off, and is  
represented in Fig. 4 ; and the coffee is then ready to held in place by means of a universal chuck having a 
be served. threaded and flanged collar surrounding the pipe. 

Although it is intended that a clean percolator bag In connection with the chuck, there is also provided 
be used every time that coffee is made, it  is, never- a carria�e having a threaded sleeve engaging the col­
theless,. possible to use a bag several tilIles. This new lar. Upon the carriage t wo sl ides are mounted-a 

primary slide and a secondary slide. These 
slides are connected by an adj usting bolt 
having a swivel whereby the two sl ides can 
be separated and drawn together. By means 
of this device the two slides can be separated 
so as to adj ust the cutting-tool nearel' to the 
center when it is desired to thread a smaller 
pipe. The primary slide is directly in con­
tact with the carriage, and the secondary 
slide is mounted to move on the primary 
slide. The primary slide may be moved to­
ward or from the pipe by means of a radial 
adj usting shaft. To the secondary slide the 
tool-holder is pivoted. 

HUMPHREY'S PERCOLATOR PACKAGE FOR MAKING COFFEE. 

The carriage has a longitudinally extended 
portion w hich is provided with guides re­
ceiving two rack-bars which extend parallel 

method of making coffee, it will be observed, does 
away with the possibi lity of leaving grounds in the 
coffee-pot, and doe� not require the use of eggs i n  caus­
ing the coffee to settle. 

. . . ' . 
T h e  I nventors' Bank In Au stria. 

The Austrian government has granted provisional 
concession for an Austrian inventors' bank. The 
company's capi tal is to consist of $100, 000 i n  shares of 
$80 each. The amount can be eventually raised to 

. $200,000 and to $400, 000 on ratifh at ion by the govern­
ment and stockholders. The statutes designate the 
aim of the company to be the utilization of inventions 
and patents for the Illutual benefit of the inventor 
and the bank, which may involve the erectiou of facto­
ries for such patented articles, the fou nding and man­
agement of trade enterprise for the sale of these articles, 
and the right of the ban k to carry on all other legally 
l i censed busi nesses which are adapted to encourage the 
act i v ity of the inventors in  Austria. If the capital 
f o r  the new enterprise is not procured at the "nd of 
s i x  months, the concession will be withdrawn. Such 
an establish m ent, if indorsed by t h e  government and 
administered by fully rel iable parties, cannot but prove 
of interest to the inventor. 

• I e • 
Trade Belations Betwee n Germany and United 

States. 

A good deal of unnecessary anxiety seems to be ex­
h ibited both in German y and in the United States 
about the trade relations between the two countries. 
Some figures just prepared by the Treasury Bureau 
of Statistics showed that the supposition t hat Ameri· 
can trade in Germany or German trade in America is 
being disturbed or depressed by exist ing con<litions 
seems to be unfounded. Certainly the U nited States 

with the pipe and are adapted to be en­
gaged by a pinion on the upper portion ·of the adj ust­
ing-shaft of t he primary sl ide. By means of this con­
struction the threading or cutting tool can be auto­
matically fed. 

The carriage, the slides aud the t(101 are made to 
travel by means of a long handle, a portion of which is 
shown in the illustration. As the carriage passes 
about the pipe it is gradually worked toward the 
cl utch, as the Rleeve on the carriage moves along the 
collar of the clutch. 

The tool may be fed manually or automatically. In 
the latter case, the 
adj usting - s h a f t  of 
the primary sl ide is 
revol l'ed by the en­
gagement of its pin­
ion with one of the 
previously described 
racks, as the car­
riage travels toward 
the clutch. The ro-

SIMPLE PIPE CUTTIN G AND THREADING TOOL. 

is giving to Germany a larger percentage of her i mport 
trade t han ever before and is selling to Germany a 
larger percentage of her exports than ever before. 
American exports to Germany increased over 11 per 
cent in the past six months compared with the corre­
sponding six months of the preceding year, which of 
themselves were phenomenal l y  large, and the i m ports 
from Germany into the United States in  the past six 
months were nearly 25 per c�nt gl'eater than those of 
the corresponding six months of last year. The share A 
of our i lllPort trade given to Germany has steadily in­
('reased d urin g  the past -decade, as h as also the share 
wh ich she takes of our exports. A decade ago 10 per 
cent of ollr imports was taken from Germany, while 
now 13 per cent comes from that country ; a decade 
ago 8 per cent of our exports went to Germany, now 
over 13 pel' cent goes to that country, and i n  the last 
half of the calendar year 1897 our exports to Germany 
were $32, 632, 122, and in the last half of the calendar 
year 1898 were $40, 615, 770, an increase of nearly 25 per 
cent. Our exports to Germany in the last half of the 
heavy export year 1897 were $77, 132,053, and in the last 
balf of 1898 were $85,903,120. Even in meats and pro-

iug-shaft wil l cause the tool to be automatical ly fed 
toward the pipe in order to cut a taper thread. The 
tool may be fed away from the p i pe by bringing the 
other rack into engagement with the pinion. When it 
is  desired to cut a pipe, the carriage-sleeve is loosened 
so that it  will not turn with the carriage; by  this 
m eans the carriage will be held i n  one position relative 
to the pipe, and the cutting-tool may be fed inwardly 
by hand, until the pipe has been severed. 

The tool has been patented by the inventors, Ferdi­
nand C. Walter and Herman F. Repkow, of 149-151 
East Huron Street, Chicago, Ill. 

A VARIABLE BICYCLE DRIVING·GEAR. 
An ingenious mechanism has been invented and 

patented by Charles G. Evans, of Nelson, British 
Columbia, Canada, by means of which the driving­
gear of a bicycle may be changed to any degree of 
speed between two extreme points. . 

Fig. 1 is an elevation showing the device applied to 

EVANS' V ARIA1ILE BICYCLE DRIVING-GEAR. 

a bicycle. Fig. 2 is a sectional view of the sprocket­
wheel. Pig. 3 is a fragmentary front elevation show­
ing the means for control l ing the sprocket- wheel. 
Fig. 4 is a cross-section of a l ink of the sprocket­
chain.  Fig. 5 is a detail section showing the action 
of the sprocket-chain on the sprocket- wheel. 

From the top bar «f the bicycle there extends 
down wardly a vertical fr 'mt brace, forked at its lower 
end to carry the crank-sbaft. From the rear end of the 
top bar there extends a diagonal brace likewise forked _ 
and joined to the fork of the previously mentioned 
brace. The rear wheel is held in  a fork pivoted to the 
rear end of the top bar. For the usual back stays of 
the bicycle, toggle- l inks are substituted, which al'e 
pivotally connected with a forked, link-controlling rod 
running vertically through the top bar. On the rear 
portion of the top bar is a n ut engaging a thread on 
the l in k-control l ing rod. The n u t  is grooved to re­
ceive a band which runs to a p u l ley carried on the 
front portion of the top bar and operated by a hand­
wheel. The hand-wheel also controls a rod, w hich 
runs through the front brace, and which is provided 
at its lower end with a bell-crank lever, engagin g  the 
sprocket-operating devices (Fig. 3). 

The main d riving-wheel consists of two sprocket­
sections, as shown in Fig. 2, on each side of which 
sections, extension p lates are held to slide. These 
plates are pivotally connected with l in ks, which are i n  
turn pivoted t o  a collar sl iding o n  t h e  crank-shaft and 
engaged by the lower member of the bell-cran k lever, 
show n  in Fig. 3. 

By turning the hand-wheel on the front portion of 
the top bar, the rod extending through the forward 
vertical brace will  be causfld to operate the bell-crank 
lever in order to adj ust the sprocket-wheel. When 
the hand-wheel is turned in one direction, the collar 
of the cran k-shaft will slide and cause its l inks to force 
the extension plates radially outward, as shown by 
dotted lines in Fig. 1. When the hand- wheel is turned 
in the opvosite direction, the extension plates will be 
retracted. 

The sprocket-chain, as i ndicated i n  Fig. 4, consists of 
linl,s, the under surfaces of w h ich are formed with fo ur 
V-shaped grooves running longi tudinally with the 
chain and de�igned to engage the edges of the exten­
sion plates. When the plates are extended in the 
mannel' before described, they will grip the fOUl' 
V-shaped groo ves of the chain l inks as shown in Fig. 5. 
S imultaneously with the extellsion of the d l'i v i ng­
wheel, by means of the hand-wheel, the toggle-l i n ks 
between the rear wheel and the cran k-shaft wil l  be 
raised by means of the rod pivoted to their inner ends 
and connected with the hand- wheel by the band pass­
ing a.round the rod- nut  and the hand- wheel pul ley. 
In  this lllamwr the variations in  diameter of the d riv­
ing wheel and the change in position of the rear wheel 
are compensated for. 

It wil l  be observed that the gear is not l imited in i ts  
changes to a fixed set  of speeds, but that the adj usting 
devices and the construction of the driving sprocket­
wheel enable the bicycle to be geared to any degree 
within the two extremes. 

. I .  I • 

AN Italian medical journal states, according to The 
New York Medical Journal, that while water will not 
q uench the flame of burning petroleum in a limited 
space, milk accomplishes the object by forming an 
emulsion with the oil, disturbing its cohesion, and thus 
attenuating the combustible elemeut. 
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Scie nce Note8. 

The statue of Von Helmholtz by Herter is completed. 
It  wil l  be placed in the court of the University at Ber­
lin. between the statues of the two H umboldts. 

Vienna has begun the construction of bicycle paths 
through the streets. Ground has been conceded for 
the purpose of building a new street on condition 
that a strip be prepared for the use of bicyclists. 

A young French artist is the discoverer of a fine and 
genuine example of the Sp'anish painter Velasquez. 
The canvas was found on a recent tour to Spain. It 
is  a l ife sized portrait. of a man and is in the belSt style 
of the master. It  has been submitted to eminent critics 
who have pronounced upon its genuineness. 

The city councilors of Ulm, Germany, have decided 
to utilize the spire of their magnificent cathedral as 
a Illeteorological observatory. The spire is one of the 
highest buildings in the world. The i nstruments will be 
supplied by the Royal Ob,;ervatory at Stuttgart, and 
the registrations will be made b y  the watchmen of the 
cathedral under the direction of Dr. Schimpf, a meteor­
ologist. Next to the Eiffel Tower in Paris. the cathe­
dral spire of U l m  wi l l  be the highest artificial post of 
meteorological observation in the world. 

Letters have recently appeared in  The London Lan­
cet. in reference to the colors of newly born negro 
children. Several medical men have given the result 
of their experiments, and the evidence shows that the 
children are of the color of a light quadroon. It is re­
corded, in a paper published in The Journal of the 
Anthropological I nstitute, of the nath-es of the Warri 
district of the Niger Coast Protectorate that when 
pure negroes are born they are pink l ike young rats. 
but at the end of three or four months they become 
black. From this i t  would seem that atmospheric con ­
d itions seem t o  b e  necessary t o  produce the full black 
colored negro. 

The Park Department of Boston has for a long time 
thought that parks were something more than simply 
i nclosures where ci tizens and their children could walk 
dressed u p  in their best and look at the grass and 
trees. Playgrounds have been provided in different 
parts of the city and in these the children can play i n  
t h e  sand and make m u d  pies t o  their hearts' content. 
while older ones have outdoor gymnasiums and ball 
grounds to attract them from the sickening and vicious 
life of the pavements. The idea is an excellent one, 
as it is a one-sided policy to neglect a chi ld's physical 
development while spending large sums upon the 
equipment and maintaining of schools for its m ental 
training. 

Four submarine mines broke away from Castle 
Island and floated on the beach at Marine Park. at 
South Boston, Mass. For a time it was thought they 
were floating barrels. but when their real nature was 
discovered they were t,aken to a place where there 
would be no danger of premature explosion. It ap­
pears that the mines had been anchored in a little 
cove at the southerly end of Castle Island. Til ey 
were placed there in order that they might be exploded 
as soon as the weather permitted. The storm was 
sufficient. however, to sever the mooring lines which 
held them together as a group. which accounted for 
their going adrift. 

A very curious case of telegraphic disturbance is re­
ported from Utah. where the Oregon short line lost 
six teiegraph wires for a distance of eighty m iles north 
of Ogden, Utah. It was found on i nspection that the 
cross arms and insulators were heavily coated with 
salt varying frolll one-sixteenth to a quarter of an inch 
in thickness. This coating, when wet. taken in  con­
nection with the snow lying on the cross <l.rl11S, formed 
a dead cross. During the middle of the day, when the 
sun was shining brightly ,  the salt appeared to dry out 
and the wires could be used to some extent. When 
the cause of the trouble was determined. an engine 
was started out eq ui pped with a large hose w hich was 
used with hot water fOt· washing off the coating. The 
salt was carried by the winds blowing over the Great 
Salt Lake. and as salt is a cond uctor of electl·icity, 
the short circuit.ing of wires is easily explained. 

A cable dispatch frolll Paris, dated January 28, says 
that an im portant discovery was announced in the 
I!'rench Academy of Med i cine, by M. Georges Jallbert. 
He has been experimenting on the supply of air, or 
t he renewal of oxygen in atmospheric air for the use of 
a man in a hermetical ly inclosed space like a diving 
bell. He believes that 79 per cent of nitrogen con­
tained in respirable air remains intact after 21 per cent 
of the oxygen has been consumed. and the same nitro­
gen mixed with another fresh supply of oxygen becomes 
respirable ai r when the carbon dioxide and the water 
vapor produced by breathing are removed. He found 
that his hypothesis was correct. and it is stated that 
he had discovered a chem ical substance which by con­
tact with the atmosphere clears the vitiated air of all 
the impure gales prod uced by respiration and refur­
n ishes automat.ically  the requisite quantity of oxygen. 
The allthor states that six or eight pounds of this sub­
stance will enable a man to live for a whole day in a 

diving bel1 

$ t itutifit �mtrital. 
lBI8cellaneoo8 Note8 and Receipt.. 

The Porcelain Gate at Nanking. -In 1430 of our era, 
after nineteen years of incessant work and an expense 
of almost $4, 000,000, the Chinese government finished 
the wonderful porcelain gate of Nanking, which re­
mained in existence until 1806, i. e. , for almost four 
and one-half centuries. It was octagonal in shape, 260 
feet in height, having nine stories, each with a cross 
and a gallery. One hundred and fifty-two bells were 
fixed thereon in such a manner that every motion of 
air moved them to and fro. causing a constant ringing. 
-'--Keramische Rundschau. 

A quickly hardening cement is obtained, according to 
the Deutsch e Maler Zeitung, by cooling off blast fur­
nace slag i n  the promptest manner. The slag sand 
thus obtained is m ixed w ith slaked lime and well inter­
mixed in mortar engines. This mortar is al lowed to 
harden in moderately thick layers on the paved grounq., 
and after solidifying ill broken into pieces of suitable 
size. These are burned in a furnace at red heat and 
t hen ground in  mills i nto fine po wder. By regrinding 
cement already solidified, and the addition of slag sand 
and lime, it is in one's power to more or less retard the 
solidification. 

A new coating, which is said to successfully protect 
posts and other timber surrounded by earth from 
rottIng, is given by the Baugewerkszeitung. Take 
resin, 00 parts ; finely crushed chalk, 40 parts ; fine 
w hite sharp sand, 000 parts; l inseed oil, 4 parts ; native 
red cupric oxide, 1 part ; and sulphuric acid, 1 part. 
First heat the resin, the chalk, the sand, and the lin­
seed oil  in an iron kettle, then add the oxide and the 
sulphuric acid with caution, mix everything carefully 
and paint the wood with the hot mass, using a strong 
brush. If the mixture is not liquid enough. it is diluted 
with a littltl l inseed oi l .  When the coating is dry, it 
forms an extremely hard varnish, which allows no 
moisture to enter. 

Innovation in Decorating China.-Th e  process of por­
celain painting heretofore consisted in baking the 
moulded porcelain ware at once with the glaze and to 
paint the finished article afterward with colors, which 
were then burnt in at a slight heat either in groups or 
singly in succession. thus not infrequently causing the 
piece to crack and destroying the whole work of the 
painter. The new method is based on colors which are 
appl ied on the dead-baked, unglazed porcelain, the so­
called bisque. and are burned in simultaneously with 
the glaze i n  the sharp fire at a tem perature of 1 , 600° 
C.  A greater permanency of the decoration is  insured 
thereby and the colors protected by the glaze receive 
luster and adhere more inti mately to the porcelain.  
because they are fused with the glaze. The whole is 
of a handsome harmonizing effect which is more 
adapted to the article than that produced by the 
former method. .  The said process relies on the resist­
ance of the ne w colors to such high temperatures as 
are necessary for the glazes, while the old colors used 
heretofore were destroyed at considerably lower tem­
peratures.-Zeitschrift des Vereins Deutscher Zeichen­
lehrer. 

Decorating Glass and Distinguishing False Diamonds 

by Means of Aluminum . -According to a discovery by 
Mr. Charles Margot, assistant at the physical cabinet of 
the Geneva H igh School, aluminum seems to be des­
tined to play an important part in the decorative arts. 
Mr. Margot fou nd that, with a pencil of aluminum. 
distinct writing can be done 011 smooth surfaces of 
materials containing silicic acid,

' 
such as glass, porce­

lain. etc. , and that the letters adhere so firmly to the 
respective materials that even continued rubbing w ith 
moist substances will not remove them. If the charac­
ters are treated with strong hydrochloric acid or caus­
tic potash, the metal d isappears gradually, but leaves 
on the writing surface traces as if etched. Hence the 
soft metal must actually enter more or less into the 
hard. siliceous substance by virtue of a yet unexplained 
power. An indispensable condition for the production 
of d istinct characters or designs is a most thorough 
cleaning of the surface and the removal of even the 
slightest traces of grease by polishing with chalk, as 
even the thinnest grease layer would disturb an inti· 
mate connection between surface and pencil. Shortly 
before writing the material is coated with a thin water 
layer by breathing on it, whereby an easier touch of 
the pencil is effected. The metal lic characters and 
designs can be given such a luster by treatment with 
the burnisher and oil that it is not possible to d istin­
guish them from works of inlaid sil ver. Magnesium, 
cadmium, and zinc also possess this writing capacity 
for glass and similar materials, but their easy oxida­
bility renders them too perishable and without perma­
nent gloss. 

Furthermore. this property of the said metals to act 
upon substances containing Eilicic acid can be practic­
all y  utilized for distinguishing genuine diamonds from 
the imitation article. The latter. as regards flre, can­
not, sometimes, be distinguished from genuine ones. 
although taey are but paste. as a rule. But they are 
ch aracterized as such, beyond a doubt. by aluminu m ,  
magnesium. cadmium, and zino pencils.-Deutsoher 
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Great Britain continues to be the greatest customer 
of the United States, despite the fact that Ol) r pur­
chases from her continue much below those of former 
years. The figures of the Treasury Bureau of Statistics 
covering the calendar year exports and imports show 
that our sales to the United Kingdom in the year 1896 
were $038, 661, 787, against $48lol.690.024 in 1897, whi le 
our imports from Great Britain in 1898 were but $111 . -
361,617, against $109, 002. 286 in 1897. 'rhus our sales to 
the United Kingdom are nearly five ti mes as much 
as our purchases from her. The exports to the United 
Kingdom increased $06, 000. 000 over those of 1897. while 
at the same time the import.s frolll that country into 
the United States were decreased $48.000. 000. 

The following table shows the val ue of leading 
articles imported into the United Kingdom fl·O Ill the 
United States in the calendar year 1898 compared with 
1897, as shown by the '.' Account of Trade of the United 
Kingdom " for the month of December, and the calen­
dar year, j ust received by the Treasury Bureau of 
Statistics : 

Articles 1897 1898 
Wheat . • • • . . . . . . . • . . . . . . . . • . . . . . . . . .  � . £20.193,864 £24,743,O'n 
Bacon . .  . • . . . . . . . • • • • • • • • . . .  • • . . • • . •  5.353,624 6,438.239 
Lard . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  1.927.162 2,796.281 
Copper, nnwrought. • • •  • • • • • . •  . • •  . . • • .  . 1.474.578 2,058,820 
Raw cotton . . • • • • • • . . . • • • • • • • • . • . . • . . .  24,557,513 27.513,032 

. Leather . . . . . . . . . . . . .  . . . . . • . • • . • . . . . .  2.606,406 3.036.&11 
Hams . . . .  . . . . . . . . . . . .  . . • . •  • • . . . .  . . . . 3.411 .559 3,651.414 

Hops . . . . . . . .  . . . . . . . . . . . . • • •  . • • • • • • • • •  280.453 838,074 

Tallow and stearlne . . . . • • . • .  . • • • . • . . . •  240.617 538,243 
Fresh beef . . . .  • • • • • • • • . . . . . . . . . • . . . • •  4,609.130 4,6'7 7,341 
Indian com . . . . . . . . . . . .  . . . . . • • • • . . . .  . . 6,623,280 7,814,935 

Oats . . . . . . . • . : . . . . . . . . . . . . . . . . . . . . . . . 1.913.478 2,294.001 
These reductions in our imports from the United 

Kingdom are, however. merely an incident of the gen­
eral reduction in our imports. which during the calen­
dar year 1898 were $107, 637.000 less than those of 1897. 
Indeed, the United States it!  proportionately to her im­
ports a better customer of the United Kingdom than 
the average foreign cou·ntry. The coun tries of the 
world . omitting the British coloni�s. took but about 
10 per cent of their imports from the United Ki n�dolll, 
while the Umted States in  1898 took over 17  per cent 
from the United Kingdom. Indeed, our purchases 
from that country were far in excess of those from any 
other part of the wOl·ld. being 00 per cent in excess of 
those from Germany, double those from France, more 
than the total from Asia, Africa, and Oceanica com­
bined, and more than one-third of the entire importa­
tions from Europe. 

The reduction in our purchases from the United 
Kingdom during the year 1898 has been al together in 
the class of articles whose manufacture is being in­
creased in the United States, and in certain raw ma­
terials of which last year's importations were in the 
early part of the year abnormally large. as shown by 
the following statement of exports frOID the Un ited 
Kingdom to the United States given in the official re­
ports of the British government for the year ending 
December 31, 1898, compared with those of 1897 : 

Articles 1897 1898 
Beer and ale . . . . . . . . . . . . . . . .  • . .  • • • • . • . • •  £159,796 £146,113 

Salt . . . . .  . .  . • . • • • • . . .  • • . • • . • • • . . . . . .  94.405 81,146 

SplrltB . . . • . . . . , . . . .  . • • . • . . . . . . . . •  • • • .  160.242 145.941 

Wool. sheep and 1amb·s . . . . • • • • • . • . . . . .  1 ,288,285 128.503 

Cotton piece goocj.s . . . . . . . . . . . . . . . . . . . . . .  1,503.246 1.247,856 
Jute piece goods . . .  . . • • • • •  . . . . . . . . . . . .  . .  1,258.494 340,198 
Linen piece goods . . . . • • • • • • • • . . . . . . . . . • •  1,925.861 1 .63(,288 

Worsted yam . . . . . . . . . . . .  . • • . • . . . .  • • • . .  67.628 13,475 

Woolen tissues . . . . . . . . . . . . . . . . . . .  • • . • . •  868.574 2;6,501 

Worsted tis�ues . . . . . . . . . . . . . . . . . . . . . . . . . 2,431.221 764.761 

Tin plates and sheets . . . . . . . . . . .  . .. . . . .  9-J7.751 683.913 

Alkali • • •  • • • • • • . • . . . . • • . • . • • • • • • • • . . . • .  439,706 169.221 

Bleaching materials .  . • • . . • •  . . . • • • • • • • • •  236.886 194.009 

Earthen and china ware . . . . • . • •  . • •  . • . . .  . 643,323 534.009 
Carpets . . . . . • • • • • • . . . . . • • • • . • . . . • . . . . . . . 53.970 43,699 
Worsted yarn . . • • .  _ . . . . . . . . . . . . . . . . . . .  67.623 13.475 

Apparel and slops . . . • • .  . • •  • • • • •  . . .  . • • • •  54.,380 46.462 
Paper. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  58.951 47.285 
Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107.177 87.875 

Hardware, nnennmerated . . . . .  • • • .  . . . . . . .  154,463 Sb.891 

.. .. . , .  
A Locomotive .-or Col umbia U n lver8lty. 

A full sized locomotive. built and presented by the 
Baldwin Locomotive Works. has recently been placed 
in the laboratory of mechanical engineering at Colum­
bia University. and will be used to give the students 
proper instructi9n in the construction and operation 
of locomotives. It has been set in position on a short 
length of track at the western end of the engineering 
laboratory. Of course, means must be provided to 
prevent any actual forward movement of the engine, 
and this is accomplished by a set of friction wheels 
which support the driving wheels and are free to re­
volve with them. Resistance to these wheels is ob­
tained by four large brakes which are each capable of 
taking up 400 horse power. They also act as dynamo­
meters and serve to measure the power. When t.he 
locomotive is  running at a speed of 40 to 40 Uli les, 1 , 600 
horse power has to be taken care of. Th ere is also a 
draw-bar pun amou nti ng to 20,000 pounds.  The mea­
suring devire is applied so that the hau l ing power of 
the engine at " arious speeds can be ascertained.  The 
mechanical engineering laboratory will soon be one of 

the finest equipped laboratories in the country, if  Dot 

the finest. 
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J t ieu tifit  �metitau. 
RAISING SUNKEN VESSELS. determined by the lines, and, by means of rods placed 

The usual method of setting afloat a vessel that has against the lateral keels, succeeded in taking (and 
sunk at a place where the water is not very deep is transmitting by telephone) a series of levels, which, 
based upon the principle of cl osing all the apertures com bined with the successive frames of the vessel, 
i n  the submerged part of the hull  and then pumping out the draught of water, etc. , allowed her position to be 
the water. Such an operation, however, is not unat-

she let go in succession two anchors, the chains of 
both of which snapped. Red uced to a state of help­
lessness, she ran aground, in 25 feet of water, and 
about a mile from the extremity of the jetties. 

tended with difficulty, since, in addition to fothering 
the leaks, i t  is  necessary to have the h ull and deck 
carefu l ly  strengthened by divers, in  order to permit 
them to sup rort, wit hout yielding, the great pressure 
that is applied to their burface at the time of exhaust­
ing the water. 

Vessels that have simply sunk without sustainiJ!lg 
any serious damage, and the largt'r part of which re­
mains  above water .  are usually more easy to raise ; 
but i n  order to set afloat such as h ave sunk to a con­
siderable depth in lllud 0 1' sand, it is necessary to over­
come the great friction that the grounded portions 
exert u pon the bottom_  'Vith vessels of mediulll size 
thi s is effected only with difficulty, and when it comes 
to havi ng to do wit h the great modern shi ps of war it 
is necessary to have recou rse to special processes, 
since the traction effected by tugs would, as a general 
thing, be i n adequate to disengage them. As i t  i s  im­
possible d i rectly to overcome the friction opposed by 
the bottom, the idea has occurred to suppress it  by 
disintegrat ing the mud or sand either by means of jets 
of water under pressure or of suction dredges, or 

An attempt was made in the first place to displace 
the vessel by connecting her stern with two tugs that, 
both together, developed 1,500 horse po wer. But this 
merely caused her to turn abou t ; with the advantage, 
however, that it placed her head in a better direction. 
O n  the next day (February 15) the operation was re­
su med, this time at the bow, but without any appre­
ciable result. However, in hauling upon one of her 

I anchors, the vessel was made to s l ide upon the bottom 
for about 300 feet. At the same tillie, the crew pro­
ceeded to unship the coal and some of the projectiles 
in order to l ighten the vessel and permit h er to float as 

even, in certain cases, by means of the two systems I Fig. I .-OPERATION OF RAISING THE CRUISER 
combined. " ROSSIA." 

Two i nteresting examples of such lllethods have re-
cently been described, one of them applied to the obtained with great acc uracy. In order to disinte­
Russian crui ser " Rossia," which sank in iihallow water grate the sandy bottom of which we have spoken, 
in the river Neva near Saint Petersbu rg, and the other there was t ied up alongside of the vessel a lighter that 
to the British armorclad " Victorious, " which ran carried a force pump of which the pipe was 25 i nches 
agrounll to the northeast of the jetty of Port Said. in diameter. The divers inserted this pipe i nto the 

The " Rossia " meas ures 480 feet i n  length between bottom beneath the keel to such a depth that its 
perpen diculars, 75 feet in w idth and 24 feet in depth . lower extremity was about  25 feet beneath the surface 

of the ice. I n  this way they suc­
ceeded in softening all the parts 
in contact. The direct explora­
tion of the bottom (which they 
proceeded with after the stop­
page of the pump), as well as the 
settling of the cruiser both fore 
and aft, permitted of ascertain­
ing the results obtained. The 
operation, which was begun on 
the 19th of Novembel", was fiu­
ished w ith en tire success on the 
15th of December. It was, of  
course, m uch prolonged b y  the 
preliminary studies of which we 
have spoken and by the freezing 
of the river. On another hand, 
the vessel was not p laced in a 
dangerous condition, as was the 
" Victorious, " as we shall  see, 
and the duration of the work 
was not as lengthy as it was in 
the case of the latter. 

soon as she should reach a depth of 26 feet. 
As may be seen, the results were but middling. At 

this point, M. Quellennec, engineer- in-chief of the 
Suez Canal Com pany, made a proposition to the com­
mander of the " Victorious " to excavate a canal uuder 
the ship by means of a suction dredger operating on the 
port side and of t wo tank boats provided with force 
pumps that should direct u pon the starboard side jets 
of water under pressure against the bottom. Fig. 4 
gives a representation of the work_ 

'1'he suction dredger, lying abreast of the ship, was 
held on the side of the offi ng by two anchors through 
which it was hauled from stem to stern and recipro­
cally. The debris sucked up was thrown back into the 
sea. At the salIle time, the jets of water of the tank 
boats kept disintegrating the muddy sand on the star­
board side, and the tugs kept pulling away. All at 
once, on the morning of February 17, t he vessel start­
ed forward a h undred and fifty or t wo hundred yards, 
and then foundered anew. This spurt caused the cables 
that con nected the vessel with the dredger to snap, but 
fortunatel y no i nj ury was done. The operations were 

Fig. 2.-DISINTEGRAT ING THE MUD AND SAND UNDER THE 
" ROSSIA." 

This ship (Fig. 3) is one of the 
most powerful of the British 

Fig. 4.-0PERATION OF SETTING THE " VICTORIOUS " 
AFLOAT. 

navy. She is 390 feet in length, 
With a full load, she displaces 12,200 tons. At the and 75 in width, and draws 27� feet of water. She 
t i me of the accident her displacement was 10, 800 tons. has a displacement of 15, 140 tons and has a speed ' of 
She �ett.led to a depth of about 30 inches i nto a bed of  18 knots. On February 14 last, j ust as she came in 
fine and muddy sand, mixed w ith a large proportion front of the prolongation of the jetties of Port - Said, 
of peb bles, and, as a conseq uence of the lowering of she was driven toward the east under the influence of 
the level of the water, exerted upon the bottom a pres- the wind and a very rough sea. After endeavoring, 
sure of 2,500 tons. U n fortunately, it was in the month u ll successfully, to make a resistance with her engines, 
of November, and the river 
having frozen over, the ice 
formed so thick a layer around 
the hull that the effort to 
break it had to be abandon­
ed. It having been reported 
by d i vers that the stern was 
free and that the lateral keel 
on the left side was free also 
for nearly its entire length, 
an endeavor was made, but 
without success, to float the 
ship by pulling her sideways. 
The school of divers of Cron­
stadt was then put in charge 
of the operations. The d iv­
ers donned their suits under 
a tent set up on the ice (Fig. 
1), and descended t wo at a 
t i llie, accompan ied with elec­
.t r ic  lamps and telephone ap­
paratus, and were able to 
stay under water for half an 
hou r. 

resumed at half past seven o'clock ill the evening ; but, 
in order that the d redger might move at the same 
t ime as the ship, no anchor was throw n out from it. 
Half an hour later, t h e " Victorious , .  began to start 
forward with slight jerky lIIotions and then commenced 
to float. This was at e leven o'clock at night. On the 
next morning, at daybreak, the d l'edger was anchored 

near the shore, and the ship, 
completely disengaging her­
self, was i n  a condition at 
eight o'clock to be towed to 
a depth of 35 feet, where she 
became mistress of her own 
movements. From the 1 7th 
of February, at noon, to seven 
o'clock on the morning of the 
18th she had made a passage 
of 450 yards in water 25 feet 
deep, that is to say, 22 i nches 
less than her draught. 

The idea occurred to make 
a diagram of the bottom upon 
which the ship lay, and . to 
this effect the hull was divid­
ed into ten parts, each marked 
with a white l ine. 'rhe di vers 
were lo wered succes5 ively in 
each of the vertical fllanes Fig. 3.-GENERAL VIEW OF THE BRITISH ARMORCLAD " VICTORIOUS." 

The operation was, there­
fore, entirely successful and 
the British armorclad was 
drawn out of a very criti­
cal position, since, in It bot­
tom of sticky sand l ike that 
i n  which she ran aground, 
the ad hesion of the keel is  
such that a foundered vessel 
may, u nder the i nfluence of 
the tides that necessarily hol ­
low the bed, chance to s ink 
progressivel y  up to the m ast­
head. Such a disastel' has 
happened several t imes, es­
pecial ly  in the road�tead of 
Bi lbao. For t h e  above parti­
culars and the il lustrations, 
we are indebted to La Nature. 
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THE BANANA AS THE BASIS OF A NEW 

INDUSTRY . 

The banana grows well  in our new possessions in the 
West I ndies, and we have no lack of delicious fruit 
which has great food value as well. Unfortunately, 
however, bananas do not stand long sea voyages, and 
the result is that a considerable market is  closed to 
them. Bananas can, how­
ever, be dried and convert­
ed i nto a flour called " ba­
nanine, "  which may prove 
to  be the basis of a very 
\'aluable ind ustry. France, 
n n derstandi ng the ad van­
tages it  wi l l  be possible to 
derive from the banana 
plant, has sen t a cOlllmis­
s ion to the Un ited States 
and Central America for 
th e purpose of studying 
the banan a ind ustry upon 
the spot, and it has also 
been s u g g e s t e d  by M. 
C h arles Pati n ,  of  Belgium, 
who hae i nvestigated the 
su bject, that the banana 
plant will  prove the sub· 
ject of important agricul­
tural operations  in  the 
Congo and destined to pro­
d uce cheap food for the 
working classes in  Belgi­

U lll . According to HUl\l­
boldt the banan a has for­
ty-four times m ore n utri­
ti ve val ue than the potato, 
and according to another 
authority on dietetics it is 
twenty· five times more so 
than good w hite bread. 
S i nce flour can be prod uced 
from it at less expense than 
that obtained from wheat, 
it  is permissible to believe 
that the products of the  
banana plant wi l l  furnish the working classes of many 
coun tries with wholesome, nourishing food at the lo west 
possible cost. Bananas besides being n utritious al'e 
very easy to .jigest and may be used by the sick, since 
they are perfectly adapted to weak, delicate stomachs. 
.The lirtide is a direct product of the banana that has 
rea('hed its com pl ete development. The fruit  is peeled 
by slitti n g  the sk in  longitUdinally and giving it a 
rotary motion with the hands.  The peel having been 
thus detached the fruit i s  cut into thin transverse slices 
which are dried in the sun or in a furnace. It is then 
only necessary to bray or grind these slices in  order to 
obtain a fine flour therefrom. In Central and South 
A merica hand mills are in use for grinding corn for corn 
bread, an d such apparatus are admirably arranged for 
obtain ing from the slices of banana either the banana 
meal or an impalpable flour made through simple grind­
ing without any passafl'e through a sieve. 

There is another branch of the banana industry ; 
t h is is the drying of the plantain, which is done in  
the following manner. The bunches are gathered in 
Qll antity as they approach maturity and are suspend-

J c itutific  jlUtriclu. 
e d  in  a shed i n  order t o  allow the fruit t o  finish its 
ripening, say for four or five days, then the fruit is 
peeled and placed on mats and exposed to the sun. For 
the first two days the fruit is  t urned over every two 
hours, but after this they are turned only once a day. 
At the end of six or seven days they are sufficiently dry 
to be put into boxes or baskets like figs, or assorted ac-

THE BAN AN A TRADE IN CUBA. 

cording to their length, and are then put up in bun­
dles, as is done with van i l la  beans. These plantains, 
packed in boxes and wrapped in  tin foi l ,  may be pre· 
served indefin itely. The flavor of the dry banana is 
somewhat strange at first, but the palate soon adapt� 
itse lf  to the taste. 

• • • 
A REMARKABLE FIRE IN NEW YORK. 

There occ urred on the 1lI0rn i ll g  of T�ul'sday, Febru­
ary 9, a serious fi l'e on South Street, New York city, 
involving a n u m ber of buildings and a loss of property 
estimated at about th ree-q uarters of a million of dollars. 
N early all the buildings in the block bounded by Front, 
Moore, South, and Whitehall Streets wel'e practically 
burned out. As soon as the firemen ar· 
rived at the scene they were con v i ll ced 
that it was a fire of �reat importance, and 
by ten o'clock all  of the apparatus and 
firemen south of Twenty-fifth Street had 
been called out, and two fire boats were 
also hard at work. The fire was fanned 
by the wintry blast, threateninff great 

137 
damage, and it might have b urned two or three blocks 
in that part of the city if it had not been for the great 
heroism of the firemen, who succeeded in limitin g  the 
conflagration to one block. Some of the buildings were 
nearly a hundred years old and were perfect fire traps, 
so that it was a most difficult operation to fight the 
fire successfully. All  the time that the fire burned the 

water froze as it  struck the 
buildings. The fronts werc 
coated with ice, and f!"Om 
the cornices and Willdow 
s i lls h u n g h u g  e icicles 
which were frozen into the 
most fantastic shapes, as 
the wind h ad b lown the 
water in  process of freez­
ing. The fire escapes on 
the fronts of the bu ildings 
supported i c i c I e  s which 
were sometimes the height 
of an entire story. The  
ladders which the  firemen 
had placed a g a i  n s t the 
buildings when they first 
arrived were soon slanting 
pil lars of iCfl, and there 
was no resem b lance to a 
ladder left. The spaces 
between the rungs were 
frozen solid  and the lad­
der was soon two or three 
ti mes its 0 r i g  i n a  I size. 
Each wire was covered 
with a coating of ice, an d 
even the elevated struct­
ure in Front Street Wfl S 
incrusted with ice and 
long icicles depended frolll 
it. The firemen III 0 V e d 
slowly around in the street 
below, carrying a 1 m  0 s t 
th eir weight in ice, and it is 
needless to say that they 
suffered s e v e  r e i  y ,  an d 
those in active service had 

to be rel ieved at intel·vals. The fire boats, as the tide 
fel l ,  were soon left agl"Ound,  as they had come u p  very 
close to South Street, alld they soon pumped streams 
of mud against the South Street buildin�s, and the 
m uddy water hung down in dark chocolate brown 
icicles. The flag pole on South Ferry Hotel became 
so weighted with ice that it bent ll nt i l  the tough ash 
pole formed ahlJo�t a 8elll ic ircle. Firemen very sel· 
dom have to work under more discoura�ing conditions 
than those which existed at this fi re, in w h ich the 
temperature ranged from zero to two degrees above 
zero, and the northwest wind blowing at a velocity of 
thirty-six miles an hour. Our photographs were taken 
shortly after the fire, and show the front of one of the 

FIRE LADDER HIDDEN BY ICE. FRONT OF A BUILDING INCRUSTED WITH ICICLES. 
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I� 
bui ldings and also one o f  the ladders incrusted with 
icicles. 

For the next ten days the firemen were constantly 
bein g  called out. Over three hundred and fifty alarms 
were sent in within a few days, and the blizzard of 
February 13 and 14 made it al most impossible for the 
engines and other fire apparatus to get through the 
streets. and in  some cases they were stalled. The 
firemen of New York deserve great credit for their 
heroic cond uct during the severest test to which they 
have ever been p ut. 

• • • •  • 

New U ses of Glass. 

Early in October, 1898, a pavin g  company of Lyons, 
France, began lay ing  on the Rue de la Republique a 
piece of pavemen t  of ceramo-crystal, ceramic stone, or 
devitrified glass. During the months of November 
and December of 1898 and thus far in January, 1899, 
this pavement has been driven over during all hours of 
the day and night. It has stood as hard usage as any 
pavement could be subjected to during that time, and 
is sti l l  in an ad mirable state of preservation. The 
glass. or ceramic stone, pavement is laid in  the form of 
blocks, 8 inches square, each block containing sixteen 
parts in the form of checkers. T,hese blocks are so 
closely fitted together that water cannot pass between 
them, and the whole pavement looks like one large 
checkerboard. Li ke all thoroughfares in France. the 
roadbed slopes gently to the walk on each side. Some 
of the edges of the checkers have been broken off d ur­
ing their three months' service. U nited States Consul 
Covert counted some twenty of them that have been 
sl ightly chipped on the edges. It is contended that 
this does not argue against the value of the m aterial 
as a pavement, and that any kind of stone would have 
suffered j ust as much or more in the same time. 

Mr. Covert visited the Ceramo-Crystal Man ufactur­
ing Company's works at the suburban village of Demi­
Lune, about. s ix  miles from Lyons. The factories cover 
nearly 8, 000 sq uare yards of ground. Work is now 
stopped i n  them while  additions are being made to the 
bui ldings in the shape of second stories. In the yards 
are many tons of broken bottles, which the superin ­
tendent told me was thf'ir " raw material ."  O n  the 

J t itutifit �tUtritau. 
the current will be 110 amperes ; and if the resistance is I A Fossil Plant froDl. the Upper Devonian Strata. 

one·tenth ohm, the resulting current will be 1, 100 am- The New York State Museum has recently added 
peres. to its geologic collections one of the most remarkable 

The heat developed in any conductor depends on fossils that has been unearthed in recent years. It is 
the n umber of amperes flowing, and if the amperes are a fragment of a large fossil plant, about 12 feet i n  
sufficiently increased in  a n y  case, t h e  conductor may be length, with an average cross section of 15 by 11 inches ; 
made red hot, white hot, or melted. the short diameter was perpendicular to the plan e 

As the electric current is costly, we cannot afford to of bedding, and was probably caused by the pressure 
let m uch of i t  be wasted i n  heating conductors t hat of the superincumbent rock. It was collected by 
produce no  useful effect thereby, and we, consequent- J. Nelson Nevius, of the m useum staff, from thin bed­
ly, proportion the wires of an electric circuit so that ded, blue sandst,one of the Hamilton group, near Mon­
their resistance in ohms is small, and there is but lit- roe, Orange County, N. Y . 
tie heat produced in them by the electric current. Both flattenecl su rfaces show prominent transverse 

Lamps and motors form most olthe resistance of the ridges, which evidently were the natural conioU\' of 
electric circuit, and in them most of  t he heat is  pro- the plant. The rounded surfaces are so badly weath­
duced and work done. ered that it was impossible to collect several feet of 

'.rh us it  is common to require electric wiring to be them, but where they are in better condition they 
proportion ed so as to have from 0 '02 to 0 '5 of the re- show that the ridges exten d  entirely around the trunk. 
sistance of the lamps or motors attached to it,  so that These ridges are irregular in d istribution , but average 
from 0 ·95 to 0 '98 of the total electric energy is expended 4%, inches apart, with an ampIit ude--froIll the depres-
in the lamps and motors. sion to the crest of the ridges-of 1%, inches. 

From the above i t  is evident that, should a lamp or One end of the specimen includes the stumps of sev­
motor with much less than the usual resistance be eral branches. Before the specimen was removed from 
connected to the wiring, a very large current  would its bed, six branches were cou nted, all branching with­
flow through the wires, and the loss i n  them, and,  con- i n  a distance of 4 feet along the trunk. They were 
sequently, their temperature, would be greater than from 4 to 7 inches in  diameter, and were so compressed 
intended. that it  was difficult to trace any particular one for a 

Suppose again that, through some defect in a lamp considerable distance; particularly as the compositions 
or motor, or in the devices for connecting same, as of the fossil and the surrounding rock are very si lll i­
switches and sockets, the service wires are connect.ed Iar. On the side of the excavation opposite that from 
by a resistance even less than their own. which the specimen was taken, and 20 feet from the 

A current in amperes ten, twenty, or even fifty times point where the branches diverged, the continuations 
as great as i ntended may now flow thro ugh the wir- of t wo branches were perfectly distinguishable on the 
ing, heating i t  red hot or even melting it  and setting face of the rock ; the larger of which was 5� inches i n  
fire t o  surrounding materials. diameter, and of nearly circular cross-section. 

The enormous flow of current, corresponding to the The com position of the fossil varies considerably. 
sl ight resistance, takes place much quicker than one The greater part of the interior of the trunk varies i n  
can t h i n k  of i t ,  and t h e  first notice o f  a n y  trouble no visible particular from t h e  surrounding blue sand­
llI ay be the melting of a wire or the blaze of surround- stone, and is homogeneous entirely across the tru n k. 
ing materials. At sOllie places the center of the speci men is a cru mb­

Experience has shown the dangers from a rush of ling llJass of carbonaceous sand and impure limon i te, 
electric current through an accidental low resistance while in other places the material is almost a quartz i te. 
connect ion between the wires to be so great as to ab- The latter condition prevails particularly ill t. h e  
sol utely prohibit the use  of constant-pressure circuits branches, which usually show more of  a cel lu lar struc­
without some device to interrupt or disconnect the ture than is noticeable in the trunk, Many of the l i m bs 

four sides of a large brick smokestack are specimens of wiring when a low resistance contact is made. The are hollow, and have a tendency to fract.ure along the 
ceramo-crystal for buildings and interior decoration, device almost universally employed to disconnect a rings of growth. 
some of the pjeces as smooth as h igh ly polished marble, circuit of electric wiring, when a connection of too Most of the exterior of the trunk was covered with a others being rough, like cut stone, and still  others hav· low resistance occurs, is the electric fuse. thin layer of limonitic, earthy material, having a fibrous ing a surface like comlllon brick. This fuse usuall y  consists of an alloy of tin, formed 8 ppearance which su ggested bark ; It d man y of the The advantages attributed to this ceramo-crystal by into a thin strip and fumished at each end, in all but troughs between the ridges contained thin layers of the manufacturers are : As a pavement, it has a great- t

.

he  smallest sizes, with a copper terminal adapted to I soft coal . These materials were so fragile that the 
er resistance than stone ; it  is a poor conductor of heat, go u nder a screw head. Fuses are proportioned to greater part of them was u navoidably destroyed in  
and ice  wi l l  not  forIll upon it  readi ly : dirt wi l l  not  carry any desired number of amperes, and to melt., removing the  specimen. 
accumulate upon it  as easil y as u pon stone, and it  will  thus breaking the connection, a l itt le beyond rated ca.  Thin sections of the plant, u nder the microscope, 
not retain microbes ; it is more durable than stone and pacity. To confine the hot fuse metal when i t  melts, show a more marked cell u lar structure than is appar­
j ust as cheap. The Central Architectural Society of the fuse is mounted by clamp contacts on a block of ent to the eye. 
France made a report recently on this ceramic stone. 

porcelain or slate, and the block provided with a cover Evidences of plant life abound in the sandstone and 
This subject is being discussed in the press and is re- of slate, iron, or some incombustible material. Fuse shale at this local ity. Strata overlying those from 

ceiving general consideration. An elaborate and ex- blocks are insertej in  th e  wiring at necessary points, which this plant was taken are filled with fragments 
l:!aUlsti ve article in the Revue des Deux Mondes for 

. 
h ' the princi ple being that every part of the wiring must of what appeared to be sea-weeds. At several local-

November trea;,ed the questIOn u nder the ead�ng of connect to the source of current through a fuse that ities the black, carbonaceous condition of the shale 
"A glass house, '

. 
the wr:te� asserti ng that a large o�se . 

wil l  melt and break the connection before enough cur- has led to considerable excavations in a search for 
constructed entlrel� 0 g as� would be an attractive ren t  flows to heat the wire to a dangerous point. The coal, which is, of course, fruitless. Small  quantities of fe�ture of the commg world s exposition i n

.
?900. He result of this arrangement is that near the dynamo. shale, sufficiently carbonaceous to burn on a grate, 

s�ld that glass
k 

could be .used fO; tUb��, 
.
plpes, �ats, connecting it to large wires, carrying the entire current, have been found. 

tiles, smokestac s for factories, and or bU\ dmgs. ou- are placed large fuses perhaps of hundreds or even As no paleobotanist has yet studied this specimen �le glass walls i n  a house would  admi
.
t of t he circula- thousands of amperes c�pacity. As the dynamo is left its identity is unknown, but the consensus of opin ion �lOn between them of cold or warm air, thus regulat- behind,  smaller wires are used, branching in various of those scientists who have seen it i n dicates that it i s  

mg t h e  tem perature.
. " directions, and each connected to the larger wires a gigantic sea-weed. It has been suggested that i t  

The glass house, or the  I Ullunous palace, which It  has th rough a fuse of the proper size, until, finally, a one Illay be the species described by Dawson as Cel lu­
been decided to b uild on t h e  grounds of the 1900 ex- ampere fuse may be used to protect the flexible card of loxylon primaevum, which Penhallow says is an alga, 
position, is  now being constructed. a single lamp. or sea-weed, and belongs to the genus N elllatophycu�, 

• • • • On the flow of too great a current, then, through a synonym for Prototaxities, concerning w h ich there 
The Elect ric F u se. 

ALTAN D. ADAMS. 

any part of the wiring, the protecting fuse melts, in- is a difference of opinion as to whether it  is a marine 
stead of the wire, and d isconnects the wiring where or a land form. 
the fault exists, without damage. Two distinct advan- This specimen had lain exposed to the weather for Incandescent light and electric power al'e commonly 
tages are gained through th e  use of fuses : First, the some time, and upon being raised it fell into hundreds distributed from what are known as constant pressure 

circuits. 
The distinct feature of constant pressure circuits is 

that a uniform el<3ctric press ure, measured in  volts, is 
maintained between the wires to which lamp and mo­
tors are attached. 

Now, the fundamental formula governing the flow 
of electric currents in any conductor, measured i n  am­
peres, is that the amperes equal the volts between the 
ends of any conductor, as a latu p or motor, divided by 
the electric resistance of the conductor measured in 
ohms. 

Expressed as a fraction, above rule becomes 
volts 

amperes = --­

ohms 
It is  evident from the relation j ust stated that when 

the volts remain constan t. as in constant pressure cir­
cuits, the amperes flowing through any circuit wil l  be 
very great when the resistance of the circuit in ohms is 
very small .  

For example, the pressu re of the ordinary lighting 
circuit for incandescent lam ps is 110 volts ; if  a con­
ductor is  connected to the Wires, which has a resistance 
of 1 10 ohms, the resisting cu rrent in the conductor will 
be one ampere ; if the conductor has resistance of 1 ohm, 

tem perature of the molten metal is red uced from about of fragments, which Mr. Nevius has reunited. and the 
1930° Fahr. , the fusing point of copper, to 442° , the fus- entire speci men is nearly read y for exhibition in the 
ing point of pure tin,  or to even less than 200°,  if some museum, where it is already attracting  much atten tion.  
of the al loys of t in are used ; se:lond, the melted metal,  Whatever the fam i l y  and genus of this  plant  ll Iay 
in3tead of dropping at various points across a room, prove to be, it i� extremely rare from the Hamil toI l  
onto inflammable materials, is confined at one point, group. Large trees were very abundant during the 
in an i ncomb ustible box, where it  can do no Carboniferous era, and fossils of them are common ; uut 
harm. this  specimen probably was i n  exactly its present con­

The fuse can be replaeed at once, for an insignifi- dition ages before the vegetation of the Carboniferou� 
can t sum, w hjle, to replace a line of wire, would era began. 
involve time and material expense. Fuses are some- ------........... � .......... ------

times supposed to be used for the protection of lamps 
and motors, but this is incorrect, as their main and 
pri mary purpose is to protect the wiring. It is impos­
sible for a fuse to protect incandescent lamps to an y 
definite extent, as, under greatly  increased l ine pres­
S lIre, the only possible case for the fuse to sa\'e lamp�, 
the lamp fi laments will usually break before the fuse 
blows. A fuse may. sometimes protect a motor from 
contin uous overload, but its use for this purpose is not 
very satisfactory. Some persons in charge of electric 
plants have been known to replace b urned-out fuses 
with wire, nails, or strips of sheet iron;  but considera­
t ion of the fire risk involved should insure for this 
practice the strongest condemnation. 

THE time is undoubtedly coming very rapidly when 
the isolation of the farmer wi l l  become mitigated, owing 
to " n eighborhood telephone lines," by means of which 
they can ('olllmunicate with each other without refel'­
ence to the cond i tion of the roads or press of work. A 
local paper of an in land city i n  New York State de­
scl'ibes an in tere�ting- l i n e  where the subscribers con · 
structed the l i ne. furnishing the tools and doing t h e  
work themselves. th e  expense for win), instruments. 
etc. , was eq ually divided among them, and the cost 
was only about $14 per share. '.rh e  li ne, of course, is 
free to subscribers, but others can make use of it by 
the payment of a small fee. At present there are ten 
subscribers to the line. 
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NEW RAILWAY ENTERFRISES IN FARIS. 

The transportation facil ities, a lways good in connec­
tion with former expositions, will be vastly improved 
during the Exposition of 1900. First, the Paris terminal 
of the Orleans Railway, now located in the eastern por­
tion of the city, near the Pont d'Austerl itz, is to be 
brought closer to the business center and to the very 
gates of the Exposition grounds, on the south bank 
of the  Seine. 

Then a small portion of the proposed great belt line, 
which is to be constructed by the Paris Metropolitan 

structures in the vicinity, and, by a sharp curve, I by Fig. 2. In one section, however, a double arch 
reach the embankment by means of a subway di- and four tracks are a necessity to allow for the 
rectly under th8 Place Valhubert. The approaches proposed extension of the old Sceaux line, to which 
to the Seine along Quai Saint Bernard are so broad reference has already been made. The double arch 
that a strip of 9 meters width can be taken without construction will  be formed by running a line of cen­
detriment to public interest:,!. This means that the tral s upports or pillars connected with arches of heavy 
road wil l  be practical ly  a surface road to a point near masonry. The two sections will each have a width of 
the Sully Pont. The Quai being much narrower 8 meters instead of 9 meters, the width of the section 
from this point on ward, the tracks have had to be shown in Fig. 2. The two sections will run side by side 
placed at a lower le\'eJ ,  the bed of the road being nearly for a distance of 500 meters. 
on a plane with the surface of the river, as shown in In the prosecution of the work of excavation and con-

Rail way, as a ,. subterra­
nean boulevard,"  a n d  
somewhat similar to the 
Lond.on underground, wi l l  
be ready by 1900, which 
will also land i ts passen­
gers at the Exposition. 

The other railways enter­
ing Paris have the termi­
nals of their lines well 
placed, the terminals of 
the Compagnie de I'Ouest 
being especial ly convenient 
through the march of city 
i m p r o v e m e n t s ,  t h a t 
known as the Gare Saint 
Lazare being most central, 
and the Orleans Railway 
has suffered therefore from 

1 .-CROSS SECTION NEAR PETIT FONT. 2. -CROS3 SECTION BETWEEN FONT SULLY AND 
I'ETIT FON T .  

struction, there has been, 
practical ly, no interfer­
ence with surface traffic, 
and, in fact, the public 
have hardly realized what 
was going on. En passant, 
New York city might profit 
from examining into this 
admirable system in car­
rying out any future un­
derground rapid transit 
projects. An attempt of 
this kind was made in Bos­
ton while the great su bway 
was being constructed, but 
not without complete ob­
structiun to public circu­
lation, at certain points. 
The work on the Orleans 

the powerful cOIlJ petition 
which. naturally,  has followed. 
Such a state of affairs has neces­
sitated the extension of its lines 
into the heart of Paris. and the 
establishment of a new terminus, 
with convenient stations for sub­
urban traffic at other poi nts. 

The present  t.erm i n us is  at 
Place Valhubert, on the east side, 
not far from the Place de la Bas· 
tille, but on the south bank of 
the Seine. Such an improve­
Illent has been contemplated for 
many years, but the mai n  diffi­
culty in the way was to secure 
the necessary seven or eight 
acres of land which would give 
proper t rack facilities. Recent-

S.-MAF OF THE EXFOSITION GROUNDS AND EXTENSION OF THE ORLEANS RAILWAY. 

Railway extension is being 
carried on by the construction of 
subterranean vaults, the roof soil 
being held i n  place by large 
metal shields w hich are pushed 
along. as the work advances, by 
hydraul ic jack screws, the ma­
sonry work immediately follow­
i ng, while the debris is removed 
automatically. The shield used 
is the sallie in principle as that 
invented and used by the late 
Alfred E. Beach in building a 
section of road under Broad­
way, New York, in 1869. This 
system was fol lowed in the con­
struction of the C lichy Electric 
Line wiLh perfect success, and it 
will be employed by the Metro­

l y, tbe opportunity to profit through the acquire- Fig. 1, which gives a transverse view of the line along 
IlJent of lands, which were to be disposed of  on the the Seine. A metal cei l ing supports the causeway, there 
left bank of the river, and the fact of the approach- being no indication above ground of a rail way line. 
iug  Exposit ion, decided the company that the time Light and ail' are supplied through frequent apertures 
for the desired extension had come. A law passed placed in th'e wall, which are apparent in the outline. 
in December, 1897, ceded to the Orleans Rail way I It  is needless to remark that all precautions have been 
Company the lands occupied by the former Cour des I taken against danger of flooding the Rubway through 
Comptes and the barracks contiguous, and, the pro- any pressure that might be caused by a rapid rise in  
ject having been previously planned i n  a l l  its details, the  r iver. Attention i s  called to  the inverted arch be­
the work began al1ll0st im mediately upon the COIll- low the bed of the rai l way in the outline, for which we 
pany's obtaining possession of the ground, and the are indebted to Le Moniteur des Expositions. An ac­
ru ins  of the Cour des Comptes were soon demolished. queduct or drain is also placed between the tracks to 

I n  1892 the company purchased the old Sceaux line, carry off the water, and w hen the n atural d rainage 
which had its station at Place Denfert" somew hat re- cannot be depended upon, as in time of inundation 
mote from the city proper. The old road, which was from a rise in the Seine, pumps have been provided at 
antiq uated, was at once reconstru cted u nder its new intervals. 
proprietorship, and it  was deemed a necessity to trans- The construction of the subway between the Sully 
fer its d istant term inus to a point,  pro\'iI;ionally se· Pont and the Petit Pont, a few hun dred yards 
cured, near the Jardin du Luxell lbourg, in order. west of Notre Dame, is  on a different plan,  as shown 
eventually, to effect a j un c­
tion with the other l ines 
wh ich would terminate at 
the new station of the 
Orleans Rai lway on Quai 
d'Orsay, at the gates of the 
Exposition . 

The extension of the 01'­
leans Railway proper, the  
present term i n n s  of which 
.is at Place Valh ubert, wi l l  
fol low the Seine i n  the di ­
rection of Quai  St. Bernard 
I1 p to the approach es of 
the Quai d'Orsay. Refer· 
ri ng  to the accOIll pan ying 
map. the presen t Orleans 
Rail way station will be 
noticed on the extreme 
right, from which point it 
proceeds to the left toward 
the Exposi tion Grounds 
along the Seine, as indi­
cated b y  heavy dotted 
l i n es, and terminates be­
t ween Pont Royal and 
Pont Solferino. The u n­
broken part of the line 
shows the  location and ex­
tent of the open cut. 

politan Company wht>n the work ,of constructing the 
new belt system is begun. 

While the Quai d'Orsay terminus will be the gen­
eral station of arrival for travelers, there will be a sta­
tion at Place Saint Michel for the suburban travel, to 
be open only to passengers without baggage. And 
that the suburban patron may be subject to as little 
annoyance as possible, the station levels will be raised 
to the level of the car floors, a practice common in all 
English railway stat.ions, and to some extent in those 
of France. Such a system would, of course, be out of 
the question in our own country, because the ponderous 
American railway coach is an entirely different proposi­
tion. 

The old station of the Place Valhubert, the present 
terminus, will  become a way station,  a yard station fOI' 
the sorting of trains, and the point of departure for 
troops or other large bodies of men. 

The work on the new station at Quai d'Orsay has 
progressed no further than 
the foundation, which is  a 
superb piece of engineer 
work. 

The accom panying il­
lustration shows the state 
of the work about the first 
of October, 1898, at which 
time the photograph was 
taken. The anticipated ex­
pense of the work of ex­
tending the Orleans Rail­
way to its terminus i!< 
stated to be 40,000,000 
francs. 

The Paris Metropolitan 
Railway project is a much 
greater u 11 d e r t a k i n  g .  
While it i s  said that a por­
tion of the system wi l l  be 
in operation during the 
Exposition, the work in its 
enti rety will require a de­
cade for its , completion.  
The portions of the new 
line that, it is  hoped, wi l l  
be i r;t  operation i n  1900 
are : a section from Place 
du Dan ube to the round 
poin t  of La Villette and 
another from the Tri­
umphal Arch to the Tro­
cadero, the arch being at 
the h ighest point on the 

Starting from the old 
station, the new tracks 
will be laid below the 
surface, so that the line 
will pass under existing 4.-PARIS 1900 EXPOSITION TERMINAL, GAD DES INVALIDES, OOTOBER, 1898. A v e n u e des C h a m  p s 
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Elysees, and the point of intersection of sevel'al im- The fifth line starts from Boulevard de Strasbourg and The Curreut S u p plement. 

portant avenues. _ runs about 2� m iles to Boulevard de la Contrescarpe, 'fhe current SUPPLEM E N 'l', No. 1209, is a very im-
From a recent number of Nineteen H undred the fol· 

lowing statements are gleaned regarding the differen t 
l ines which, connecting with each other, will form the 
. .  belt " when completed. 'l'he first line, subterranean, 
w i l l  run from Parc Vincennes to Porte Dauphine, a 
d istance of nearly seven miles, with eighteen statio n s ;  

I The second l ine is circular i n  shape and fol lows the ex­
terior boule vards . Starting in the i m mediate vicinity 
of the Arc de 'friomphe, it  runs ( undergrou nd in the 
Avenue Wagl'luu) to the Bou l e vards de Coureel I es, de 
BatignoHes, dE' Cl iehy, de Rochechouart, along wh ich 
the l ine  is intrenched. It becomes an elevated line o n  
Bou l e vard d e  Rouchechouart and continues thus as 
far as the Rue de Meaux. T hence, it  proceeds to La 
Vi llette. and on to Bel levi l le  and Men i lmontant , and 
the Lyons Rai lway term i n us, w here it connects with 
line No. 1 .  I t  n e x t  cl'osses the Sei ne, a n d  after reach­
ing Place D e n fert- Roc ir ereau and Montparnasse, ex­
tends as far as Grenelle,  where it crosses the Seine again 
and passes beneath the Trocadero and Avenue Kleber. 
Its total length is 14 �  m i les , with forty-six  stations. 
'l'he  third l i ne, s ubterranean, runs from Porte Mail lot to 
Menihuontant, 5%, m i l es, with sixteen .. tations. 

when it joins line 4, with eight stations. It passes portant. issue. The first article is .. Progress of Ex­
Austerlitz Bridge, Place de la  Republiq ue and Place de periments with Kites at the Blue Hill Observatory ; "  
la Bastille. The sixth line runs from Cours de Vin- this article i llustrates, for the first time, the mechanism 
cennes to Place d'Italie, via Pont de Bercy, about 3;l4 employed in flying kites carrying meteorological instru­
miles, with nine stations. A study of the location of ments. It is accompanied by sixteen il lustrations 
the stations shows that the line connects with all pro- showing the kites and all parts of the fiying mechan ism. 
minent point.s in  the city, and it  will  therefore give It is by Mr.  S. P. I<'ergusson. " Memorandu lll on the 
Pari� an u n s urpassed rapid transit system. Mineral Resources of the Philippine Islan ds " is a re-

The C h e m i n  de Fer de l 'Ouest will  also be connected port by George F. Becker, published in the Mineral 
with t.he Exposition,  and a new line is being extended Resources of the Unit.ed States. The usual notes are 
from the Gare St. Lazare, running around to the west- published and they n u m ber some twenty-two. " 'fhe 
ward of t h e  Exposition grounds, thence passing down Toy Ind ustry of N uremberg " describes a curious i ndus­
the Seine t h rough an u ncovered way, belo w the sur- try carried on in the old German city. " Acety lene," 
face, to the Exposition tel'lninal, the Gare des Invalides. by Vivian B .  Lewes, is the fourth lecture and is ac­
O ur i i lustration gives an idea of the present appea:r- companied by important tables. .. Apparatus for 
ance of the excavation and foundation of this terminal N ickel Plating Numerous Small Obj ects at a Time " 
station, the l ine being known as the " railway des describes a form of apparatus concerning which our 
Moulineaux. ' ·  so called from its first terminal. This  I readers have often inq uired. " The Economic Status 
will be wholly covered, and at the surface will, in fact, of Insects as a Class. " by Dr. L. O. Howard, is an in­
form a part of the new Avenue Alexander II. ,  which terE'sting and scholarly article. 
crosses the magnificent Alexander III .  B l'idge, now in '!!!!!!!!'!!'!!!!'!!'!!!!'!!'!!!!'!!'! .. -.. ---.... -..... -.. ---.. -.. -----.... -........ !!!'!!'!!!!'!!'! .... !!!'!!'! .... """'"­

The fourth I iue will start at the Porte de C l ignan­
court and work its way to the Porte d'Or leans, via 
Bou levards Ornano, Barbes, de Magenta, de Strasbou rg 
and de Sebasto pol. As it emerges from Rue du Louvre 
it will pass u n der the Sein e, an d when it reaches the 
left bank wil l  continue its route via Rue de Rellnes 
and Boulevat'd Raspail as far as Place Denfert-Roche­
reau. It then follows Avenue d'O r!eans. It is nearly 
seven miles in length and will h ave twenty stations. 

process of construction. The station, t.herefore, will  be 
wholly underground, and directly beneath a central 
point of that portion of the Exposition grounds which 
lies nearest the Place de la Concorde and the heart of 
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RECENTLY PATENTED INVENTIONS. 
Bicycle- A ppliance ... 

RAILWAY-SPIKE.- JOHN R. KUN ZELMAN, Still­
water, Minn. The spike has a shank and a laterally­
projecting wing attached to the shank. The wing has a 

GEAR-CASE.- CONSTANT A. CHEVALIER and NOR- sharpened lower edge ; its lower portion is of greater 
BE�T. G. VAS�E UR, Caen, France: '1'�e essential charac- thickness than the upper portion. A spike thus con­
terIstlC of thIS novel constructIOn IS tbat the cham- structcd, when driven into the wood, will be firmly held 
whcel may be flxedly attached to the crank-axle between I in place. The spreading action of the rails will not ­
the ball-�eari�ga, whIle still maintaimng tbe axle in one I throw the spIke out of place, owinl! to the action of tbe 
pIece ana tixmg on Its ends, as usual, tbe two cranks. I wings as they engage the wood. 
There-is hence secured a normal traction action of the I chain, which prevents all twisting motion and wbich ---
increases tbe rigidIty of tbe machine. Particular arrange- MIHcell a ne o u s  I nventions. 
ments for mountmg and fitting tbe ball-bearing., com­
bined with a novel system for lubricating the moving 
parts, complete the improvements. 

Electrical Improvement ... 

ELECTRIC PRINTING·MACHINE. - GEORGE L. 
CAMPBELL, Dushore, Pa. This invention provides nn 
improvement m electrical ly-operated printing-devices, 
and has for its especial object the printing of bnlletins  in 
puhlic places. The improved machine is so constructed 
that a large number of printing devices may be simnlta­
neonsly operated from a central point. The machine 
comprises a frame carrying a sheet of paper with proper 
mechanism attached thereto for rolling the paper from 
one roller to another. Mechanism is also provided. by 
means of which the frame carrying the paper is given a 
traversing motion in order that a line may be printed 
,""on the paper. The invention furthermore provides a 
type-wheel, whi�h is rotated by an electromagnet, and a 
type_imprcssing mechanism. also operated by an elec­
tromagnet, the two magnets being in the same circuit, 
but the second being being operated only by a current of 
�reater strength than the normal. 

Mechanical Device ... 

LOCK. - ADOLPHE MlROT, Manhattan, New York 
city. The bol t of this lock is thrown by an eccentric, 
notched throwing-arm provided with a projecting pin 
concentric with its journal . The key of the lock has a 
hole in the end of its shank adapted to receive the pin, 
and bas .lots in its side commnnicating with the hole. 
Dogs, each pivoted by one end in the slot, are spread by 
engagement with the pin so as to pnter the recesses in 
the throwing-arm. When the bolt is thrown by the ec­
centric, it is given a baIt-revolution. the eccentric acting 
as a lock to prevent the bolt's being forced backwardly 
by engagement with a knife inserted in the crevice be­
tween the door and jamb. It is, hence, impossible to 
throw the bolt. by any other means than a key of the 
character described. 

TEMPORARY-BINDER.-CHARLE. T. ROSENTHAL, 
Batesville, Kan . The binder comprises an upper and a 
lower member having hinged connection. The members 
are provided with means for holding Icaves between 
them. Guide-plates are secured to the inner faces of 
tbe members, extend in opposite directions and are 
placed out of - vertical alinement. Each guide consists of 
a body and of a hook-section carried by the body. A 
locking- p . ate is held to slide between the hook and the 
body-sections of the guides, and Is provided with re­
cesses arranged to register with the hook portions of the 
guides. Each section is capable of independent use. 
By reason of the peculiar constructIOn described, the 
leaves contained in a section may be removed withont 
disturbing those of an adjoining section. 

-

GATK-CHARLES RICE, Durbam. Ill. This gate is 

FAN-ATTACHIII ENT FOR SEWING-MACHINES. 
-ALPHEOUS RUSSEL, Wick liffe, Ky. Tbe attachment 
comprises essentially a fan carried by a vertical spindle 
driven by " rubber-tired friction w heel, which may be 
shifted in and out of engagement with the fly-wheel of 
the sewing-machine. The fan may be adjusted so that provided �ith latch-devices operated by levers !projected 
the sewing-machine case may be applied when the fan- to each SIde of the gateway, so that the gate can be 
attachment is out of operative connection with tbe I opened or closed by a horseback rider or by a person 
sewing- machine. seated in a carriage, without the necessity of di.monnt-

. ing or descending to tbe ground. The novel features of 
DRILLING-MAC�INE.-RoBERT BI�NIE, BolI�ar, tbe invention are found in a construction wbereby tbe Pa. The machm� IS mounted upon trlp� , carr!IDg end of the ga� is adapted to strike against the abut. a standard on wblch the drIll frame or carrIage slIdes. ment-posts in .ncb a manner as to relieve the latch from The drill·spindle can ?e reciproc�ted a�d rota:ed, undue shock and also permit a quick operation thereot or merely rotated. To Impart a reelprocatmg matron. a� the gate moves to its open or closed position. 

a spring.pres�ed cross-head is mounted on the frame, _ _ 
and is pivotally cunllected by a pitman with a crank- V EHICLE TRACK. - . - SANFORD R D I e  K I N  S O N , 
arm, driven by a motor through the medium of gear- Corning, N. Y. This Improved vebicle. �ck is. adapted 
ing. The novel arrangement of springs provided, espeCIally for wagons and bICycles, and IS deslgued to 
prevents the transmission of shocks to tbe cross-head. render more �asy the passage ?f sucb ve�icles over streets 
In order to impart a continuous turning motion to th and roads.  '1 he track comprIses a serIes of supported 
drill, in addition to tile reCiprocating motion, the crank� ?olumns provide� at tbeir upper ends with vertical slots 
shaft is provided with a worm, by mean. of which the 

I? allnement wltb one another. The track itself con­
drill spindle is rotated_ When it is desired to dispense SIStS of a lengt� of sheet �etal provided with a marginal 
with the reciprocating motion the pitman is disconnected flange at each RIde, and WIth a central flange between the 
from tbe cross-head and tb

'
e crank-sbaft, and only a marginal flanges. All of the flanges are projected down­

rotary motion is given to the drill. spindle by thc worm. wardly. The marginal flanges are located, o�e on. each 
An arrangement is provided whereby an intermittent �Ide of the columns ; whde the central flange IS proJected 
feed motion can be imparted to the frame. mto the slots of the columns. 

Railway A ppl iance ... 
C AR-COUPLING;-JOHN O. STOW, Lawrence, M ich. 

SNAP-HOOK. - CHARLES M. BEARD, Elroy, WIS. 
The body of tbis book is provided -at one end with a 
book and at the other end with a loop. A tongue Is 
pivotally mounted on t.he body adjacent to tbe loop and 
has its_ free end adapted to engage with the hook at the 
limit of tbe outward movem ent of the tongne. The free 
portion of the tongue is  formed with a head comprising 
two oppositely. extending shoulders which are engaged 
by two lugs formed on the body of the snap-hook. A 
hook thns constructed can be readily opened with a 
gloved or ungloved hand. 

ing the pumping-rod. A boxing extend. around the 
tower to cut off the lower portion of the wheel from 
wind furce. Above the boxing. the tower is wholly open 
at opposite sid eA. The openings are deslgued to be 
closed automatically by doors controlled by the gov­
ernor-shaft. On the outer end of the governor.rod a 
vane is mounted to swing. The vane operate� to cause 
the governor-rod to draw the doors upwardly as the 
velocity of the wind increases, in order to cut off a por­
tion of the wind. When the wind becomes exceedingly 
violent, tbe doors will rise to the top of the towers and 
entirely cut off the wind. The mill is thus enabled to 
run at a uniform speed, no matter what the velocity of 
the wind may be. 

-:;musin�ss anil � ersonaL 
The charge jor insertion und;;r this head is One Dollar a 

line fOT each insrrti.on : about eiaht words to a line. 

Advertisements must be received at publication office 

as early as 'I'hursuay llwl'n:ina to ap'pear in the foLLow­

ing week"s issue. 

Marine Iron Works. Chicago. Catalo�ue free. 
. .  U.  S." Metal Polish. indianapolis. Samples free. 
Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 
Gasoline Brazing Forge, 1'u rner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co . . W-aterb'y.  Ct. 

Hanole & Spoke Mchy. Dber Lathe Co . . Chagrin �·al ls.o. 
COMPASS. - LUDWIG RELLSTAB, Klel, Germany. Automatic Variety Wood 'l'uming Latbes. H .  II. 

This compass is designed especially for use on ship- Frary. Waterbury, Vt. 
board, and is constructed so that the deflection of the Machinery designed and constructed. Gear cutting. 
compass occasioned by the influence of adjacent mag- The Garvin Machine Co., Spring and Varick Sts_ , N. Y. 

netic bodies will be automatically corrected. This end The celebrated . •  Horns by-Akroyd " Patent, Safety Oil  
jEt attained by mounting on the compass-card an electro. f4�ngine is built,  by th e  De La V ergne Refrigeratill� lla­
maguet, which, upon the deflection of the card carrying _ ch ine Company. Fo' t  of East l3Sth Street. New York. 

the main and auxiliary needles, is energized so that a II �'�e �e�
.
t �OOk

. 
for eJectrI

.
ci

.

aJl8 !�nd b,eginners in e�ec­
counter influence will be exercised and the card returned trlclty 18 ExperImental SCIence, by Geo. M. llopkms.  

to its proper position. By mai l . $4. Munn & Co . . Dubil.bers. 361 Broadway. K Y. 
l.r Send for new and complete catalogue of Scientific 

ROADWA!. -JOHN W. MALTBY: Gates, �. Y. In I and other Books for sale by Munn & Co . . 361 Broadway 
the constructIOn of a roadway accordmg to thIS mven- New York. �'ree on application. 
tion, metal plates are so placed between receivers adapted 
to contain concrete, that the road-bed may be made in 
sectione. The sections of the roadway are completed 
by introdncing -asphalt or concrete into the receivers 
and between the receivers ; or a suitable plastic foun­
dation may be laid in the receivers, in which blocks of 
granite or other material may be introduced, if preferred. 

APPARATUS FOR DISTILLING PETROLEUM.­
FREDERICK W. MANN, Franklin, Pa. In the fractional 
distillation of petroleum, a residuum of heavy hydro· 
carbons is left. whicb has but little market value. To 
decrease the proportion of this residuum a process 
known as the • •  "racking " process is employed, which 
submits the hydrocarbon vapors w the action of heat in 
order to break up the molecules Into other arrangements, 
resulting in the production of a larger proportion of 
valuable compounds, The inventor of the present pro­
cess bas discovered that th� results produced by the 
" crae-king " process may be improved UpOI., by ollbject­
ing the hydrocarbon vapors to the simultan�ons action of 
heat and pressure. 

IRONING-BOARD. - EDWARD G. HUMMELL, Lan­
caster, N. Y. The present invention is a combination 
ironing-board, wash-bench, and portable shelf. There 
is a table to which a leg i. pivoted ; and an exten: 
sible brace consisting of sliding sections i. connected 
with the table and leg. One of tbe sections is tubular 
and has ita free end bent laterally ; while the other sec. 
tion is tootbed and passes into the tubular section. A 
locking-member is fltted to .lide in the lateral extension 
of tbe tubular section and to engage the toothed section 
of the brace. 

N OTE.-Copies of any of these patents wrll be furn­
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the Invention, and date 
of this paper. 

HINTS '1'0 CORRESPOND ENTS. 
Name .. and A dd res .. must accompany all letters 

or no attention will be paid thereto. ThIS is for OUI 
Information and not for publication. 

R e ferences to former articles or answers should 
give date of paper and page or number of qucstion. 

I n q ll i l'ie !!!i not answered In reasonable .time should 
be repeated : correspondenlE will bear in mind that 
Bome answers require not a little research, and. 
though we endeavor to reply to all either by lette. 
or in this department. each must take his turn. 

B II yer .. wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carryin g  the earne. 

Sl,eclal 'V rltt e n  I n fo r m a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

Scient i fi c  A m ericall S II P l' l e lll e n t ,.  referred 
w may be had at the office. PM"e 10 cents each. 

Book s referre<l to promptly snpplied on receipt of 
price. 

Ili i neral .. sent £Or examination should be distinctly 
marked or labeled. 

(7603) H. E. asks the meaning of the 
familiar expression, " Too cold t o  snow." A. "I Too 
cold to snow " means that it is not probable that there 
will be snow till the weather becomes warmer. It i. 
never too cold to snow in an absolute "cnse. Snow fal ls 
at tbe North Pole in great quantities. but tluring a period 
of great cold the air over large areas is very uniform in 
temperature and pressure. and also in dryncss. The re­
sult of all this is a continuance of good weather until, 
on the approach of a . .  low " arca, the wind hanls into 
the soutb, the temperature rit:wB, and ere long snow be-
gins to fal l .  'rhe warm air from the south on being 

NEW BOOKS, ETC. chilled cannot contain as much water vapor as he fore, 
AZIMUTH AND ALTIT UDE A STRO NOMICAL and the excess freezes and falls as snow. 

CHA�TS. Cam bridgE', Mass. ,  and 29 (7604) F. H. w rite� : 1 .  I i n tend to con­
Haml)t.on Terrace, Oni H u n dred �nd otruct a 50 watt dynamo for the schoolroom. Which Forty-fourth _ Street, N e w York Cl ty : . should I prefer-OO volts I ampcre, or � ampere at 100 F

j 
R.t �oar. �lr s�e�ts 

$
iTl

7
� ex- i volts? I would like to show tbc arc if possible, besides p ana 01 y pam p e . I'lce " i otber experi ment.. A. 1'here is li ttle di fference between 

Each star sheet is centered on the visible horizon for a dynam o  giving 1 ampere at 50 volts and one giv ing � 
40° north latitude and for the middle of Its right ascen- ampere at 100 volts. Fifty volts are al l  you can use in 
sian or hour angle at the middle of the three month oue arc. but one ampere will not .,;ive a strong arc. A 
period of each .tar sheet, so that tbere will be but little dynamo giving 5 amperes at 10 volts. or JO amperes at .1 
variation of tbe stars from the zenith point for the three vol ts, would be more serviceable for experiments in 
months desiguated on each sheet. The outlines of the schoolroom . 2. Is there any book for amateurs in the 

This car-coupling is 80 constructed that a brakeman C!ln 
uncouple the cars wbile they are in motion. Tbe coup­
ler has a beam with a bifurCated front portion. A 
hook is pivoted in the bifurcated portion, and a link is 
connected with the hook. On the counling, a lever is 
fulcrumed and connected with the link. When the 
levers rest on the solid portion of the beams, then the 
coupling is closed. the arrangement of the parts serving 
to prevent the hooks from owinging out to release the 
coupling!!; but, ohould one of the levers be drawn aside, 
the strain on the coupling will  throw out one of the 
hooks, and the couplings will be released. 

WINDMILL.-ALBERT J. SMALLEY. EI Reno, Okla- constellations are given, with the positions and magn i- line of Bottone's •. Instrn mellt Mal:ing for .\ mateurs," 
homa Territory. Tbe wind-wheel of this mill com- tude of the principal stars to be seen by the naked eye. ! dealing with the construction of apparatus for different 
prises spiders or end frames having radial arms to which I The Btar sheets and pamphlet are very complete com- ! branches of physics ? A. HopkinF' " Experimental 
blades are attacherl. T?e spiders �re connected with a pendiums for indicating star positions for amateurs ! Science," price $4, 

.

is the book you need. A good book 
shaft, to one end of whIch a crank Is secured for operat- and students. I to go with it iH Weiuhold's " Experimeutal Physics." 

© 1899 SCIENTIFIC AMERICAN, INC.
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received at Publication Office as early as Thnrs\Iay 
morning to appear in the fullowin2' week's iStme. 

Star * 
Lathes 

Foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and t I - inch Swing. 
New and Orig inal Feat ures 

Send for Catalogue B. 
Seneca Falls Mfg. C o m p a n y .  
695 Wat�r St., SeDeca Falls. ,N. Y 

Jeieutifit �tUtti,a ... 
INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Granted 

FEBRUARY 2 1 ,  1 899, 

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 .. bout copies of these p .. tents.] 

Advertlsiug. means for. Hawkins & Wright . . . . . . 620.033 
Air from tins, bottles, jars, etc. . means for ex­

cluding. A. Dunh!ll . . . . " . . . .  . .  . : . . . . . . . . . . .  . . . .  �19.�:8 
Ankle joint. artiftcial. 9. H. Doerftmg"r et al . . . • . 619. ,31 
Asphalt. treating b .. gjtlDJ< for. R.,D. Uph .. m . . . . . .  619.810 
Awninl' . ..  djust .. ble. W. E. Hettnck .. . . . . . . . . . . . . . .  619.1127 
Axle divided cr .. nk. G. P. Jones .. . . . . . . . . . . . . . . . . . .  620.0 ,5 
Axle: vehicle, Copass & Biles . . . . . . . . . . . . . . . . . . . . . .  . 
�:MP�':,�3.

p
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Bath tub leg fastener. A. Ow.. . . . . . . . . . . . . . . . . . . . . . .  988 
Bathlnl' apparatus. V. M. George . . . . . . . . . . . . . . . . . .  619.� 
Bearing. axle. C. F .. ulkner . . . . . . . . . . . . . . . . . . . . . . . . . .  619.946 

WHI NOI SAfE III 
Wben I t  comes t o  buying & vehicle o f  any kind yon may 'ust ... well save all the money In the transa.ctton above the manufac. t::Jl.'!C:;'I!'::ee: �me=�.r=:==:�WJe80f 

H A V E  N O  A C E N T S  from our factory at wholesale price.. We are tlJe �"-.Ir;;;:;n.;;;;; IDBDutaeturen of vehlelee aDd ha •• eM "  the world 
, - �t;;;';�i;e;,e;���t· � 

Rockawavs, SUUf!VS, Tra�BJ_ Phae. Ito. 717 CaaopJoTop !IurN7, with o1o.ble r........ tonB, Stan hopes, Drlvlnlr Wallons . 
Pri ... eo"plote, with _al •• .Il a ...... D'" .10... Top BUllgieB, Open and Top Road 

. 
• pro.., 8 ... hado. lamp' aad palo or .-n., '681 W 88ons, Ii!l!nnll WalroD8, Deliverv . u flOOd a . .  eU, ror '100. W880D8. Milk Wagons and Wall. 

e.ette .. In hamess we make e1ther s1ngle 
double harness suJtable to all the above whlcles and heavy tt.am use. No. 77-'SIDgle So...,. ha •• SEND FOR LARGE FREE CATALOGUE. n .... l8. good .... lla for .25 

E LKHART HAI,t'NIj.��C�!f�lI,��!!¢.CE ELKHART, INDIANA. 
RotaryN eostyle 

Belting. m .. chine. H. T. Reuter . . . . . . . . . . . . . . . . . . . . .  619.908 
ITS INFLUENCE IN Bicycle brake .. nd clutch. L. Conwell . .  . . . . . . . . . . . . 619.721 

Bicycle driving gear, W. J. Thomp8o� . . . . . . . • . . • • •  620,003 
5 . 000 Copies �� from one original writ- Fj .... 

.POWER & FOOT I SHAPER S . P L ANERS D R I L LS 
'- AT H E S. �t��LNpE.pr,��P 2�,�Wtul��H� 
S E BASTIAN L ATHE CO 120 CULVERT ST. C I N C I NNAT I. O .  

PHYSI CAL A N D  S C H O O L  APPARATUS 
TOE P L E R  H O LTZ 

SELF C H A R a l N G  
M AC H I N E  

For School, College or 
X R .. y work. 

W" O/Ircular tree. 
E. S . RITCH I E  & S O N S .  
Brookline, Mass. 

Store ladders. 
A PAI R  OF STAIRS ALL A LONG 

THE LINE OF SHELVES. 
IT Send !or Book. 

The Coburn Trol ley Track Mfg . Co .  
IlO L Y O I('E. M A S S .  

Bicycle foldlnl' rack. G. T. Murr .. y . . . . . . . . . . . . . . . . . 619.775 
Bicycle ge .. ring. W. A. Tickner . . . . . . . . . . . . . . . . . . . . .  620.Q!!O 
Bicycle s .. ddle. R. Lewis. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  619. ,68 
Bicycle saddle spring. S. A. B .. iley. . . . . . . . . . . . . . . . .  620.012 
Bicycles, combined support and mud guard for. H. Sennstrom . . . . . .  . .  . .  . .  . .  . . . .  . . . . . .  . . . .  . . .  . . . . . .  619. 796 
Bicycles. etc . •  IUl!g"ge c .. rrier for. H. T .. nner . . . . . 619.913 Biscuits. cakes, etc., cutter for, W. A. Hooks . . . . . 619,749 
Bobbins, equalizing driving devIce for, J. E. rry_ nan. . . . . .  . . .  . . .  . . . . . . .  . . . . . . .  . .  .. . . . . . . . . . .  . . . . . . . . . 619.806 
Rg::-k

O
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Border maker and ridger. �'. W. Relmold. . . . . . . . .  619.789 
Borinl< .. pp .. r .. tus for deep borings. A. Raky . . . . . . 619.907 
Boring m .. chlne. cylinder. G. W. Montgomery . . . .  619.839 
�gnl:' ���::e

ft
Jll�gi:.-l.· Jl����ini : : : : : : : : : : : : . : : :  �l�:�� 

Bottle: non-reftl l  .. ble. J. h Kendrick . . . . . . . . . . . . . .  620.076 
�g�i';;s��::�������sor:,· I''N'�:';;ard.: : . : : : : : : : : : : : :  �::: 
Box fastener. J. Unser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.809 
R�:s�<t,.�rfJ'ti'�

t
en'i. }·.fY .. 'i-"ii,i : : : : : : : : : : : : : : : : : : : .  �l�:�g 
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Burner. See Gas burner. 
Burnishing machine. M. J. O'Keefe . . . . . . • . . • . . . . . .  619.987 
�:��:'a.

c
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g
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Camera. multiplying. J .  W. Jenkins . . . . . . . . . . . . . . . .  620.0:16 
Can c .. p or cover. S. S. Martin . . . . . . . . . . . . . . . . . . . .. . . .  619.976 Candlestick and fuse implement, combined mlll-
can';[�':l �.;!· .. �::rBiinzi : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
8:����::'Pf�'ci'in"!.:t�. 1I�gg:'':i'ii';Gioi';: : : : : : : : : :  �ill:� 
Car brake sboe, railway, Power & Devore . . . . . . . . .  619.990 
Car coupling, fIl. }1'ildes . . . . . . . . .  0 .  ' 0 ,  • • • • •  0 • • • • • • • • • • •  619,881 
C .. r coupling hook. W. P. Hughes . . . . . . . . . . . . . . . . . . 619.8:17 
g:� 1��ie����

e
s��':,'f<. t-l p���:g���: : : : : : : : : : : : :  : : : ��:ll:� 

Car fender. A. H. Etheridge . . . . . . . . . . . . . . . . . . . . . . . .  619.738 
C .. r fender. G. RI.chmuller . . . . . . . . . . . . . . . . . . . . . . . . . . 619.8H 
C .. r fender. street. Rltt.enhouse & Phelps . . . . . . . . .  619.790 

What the great soloists of 
Sousa's Band think of 
the Gram-o-phone. 

" We consider the Gram-o-phone the only Talking 
Machine which perfectly reproduces the tme tone 
qualities of our respective instrumel'1ts. " 

ART H U R  PRYOR, Trombon� Soloist. 
HENRY H I G G I N S ,  Cornet Soloist. 

[Signed] J E A N  M O E R E M ANS, Saxophone Soloist. 
SIMONE MANTIA,  Euphonium Soloist. 
JOSEPH NORR ITO, Clarionet Soloist. 

The Gram-o-phone brin�s within the family 
circle actual reproductions of a hundred celebrated 
artists

! 
and is used by the wealthy and refined for 

hlgh-c ass hom e entertainment 

ing or Typewritinll'. . �!;;l� Operated b7 Cr .. nk. Tre .. dle . �C or Electric Motor. ' ;! � Speed '10 cop- 'T • les per mln­
nte. 
Used and In­
dorsed by leading 
firms and corpo­
r .. tions In every 
city. 
l1fJ:�:fJJ:lt.�Rew York. 

__ PRESSES , DIES and 
SPECIAL MACHINERY 

For Sheet Metal Workers. 
� �� WEST MFG. COMPANY, 

' .. . . .  � - .  
-

Butralo, N. Y., U. S. A. 

TWO UP TO DATE 
DRAWI N G  TABLES 

Size o f  Top � x 28. 
Adjustahle to required height and 

angle. Shipped knocked down. 
Price $6.00 and $6 00. Freight prepaid. 

IT Send for circular. 
Adjustable Drawing Table Co. 
Powers Opera Houslf Block, 

Grand Rapids, Mich. 
C .. r .tarter. F. B. Nims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.988 

T H E  WATE R B U RY g:� ��"J'ti?:io�: r,���·caii"dY.: : : : : : : : : : : : : . : : : : : : : : :  �l�;m 

E ". 
· d Car •• bellow. fold coupling for vestibule. E. L. & 

Send for particulars, and how actual subscrihers 
to the SCIENTIFIC A M E R ICAN may purchase this 
wonderful instrument on the installment plan. 

DY N A M OS &g Lillht, 1;1.0 Vl'.It, 8gg mery vrlD er, Car�· I�c:,;;��lv�:.·eic:: ·i.;n·dei-·foi-·:v: Pfi.if: : : : : : :  �l�:;: THE NATIONAL GRAM-O=PHONE CO. 
with adjust .. ble table. for lIat surface C .. rd holder. pl .. ying. C. Hustedt. Jr . . . . . . . . . . . . . . .  619.960 

30 · " . . ..  1 t �  
Price Includes Field Rheostat. 
Sliding B .. se. Belt 'l'lghtener 
and Pulley These Dynamos 
are of the best on the market 
and are fully guaranteed for 
one year. Correspondence so­
licited. Address 

grindmg and finishing. and fOl' ordi- Cardmg engine. revolving ftat. W .  V. Threlfall . . .  620.089 
nary tool grinding. Carline. H. W. Gays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.952 

874 Broadway, NEW YORK. 

IT Send /or Circu lar.. 8:�r:;�;�r����l
e�ie�n�i-.'t�w.��j,iiiip8 : : : : : : : : : : : : :  �:� SEED DUE Bill fDE£ B L A K E &. J O H N S O N , C .. rtridge .hells. m .. chine for making. W. B. ... fi ... ... 

P. O. BOX 7 .  C&s!:
la§:·e ·Medicine·cas·e: · · · · · · · · · ·  

. . · · · · · · · · · · · · · · · 619.787 I:"�l\::n ��:,: t;a�t:lo:�� 
W ATERBURY , CON N .  Cash register. A. Latham . . . . . . . . . . . . . . . . . . . .  619.763. 619.764 rO. 181!!' ... �.phed aDd beautifully Illustrated, and , 10e. 

ROTH BROS.  & CO .. Mfrs. 
3 4  Market St. . Chicago,  I I I .  C .. sh register. pocket. E. C .  Akers . . . . . . . . . . . . . . . . . .  619.924 Due Bm. for lOe. worth of oeedI for trW. ahaolutel7 •••••••••••••••••••••••••••• gt"��';, ��ffii':i'i�nl�\:.· ���tr:e ' cuitinii: ' E: 'S: 620.02

0 Irf.";lt tn...:� of =F1'U� �B!!.
eaJe!f::I{'lo:!�!�:: WOO DW 0 R K I N  a MAC H I N E Rt .-<» 

: Weighs Un iversal Beve l :  ch .. ¥r�ggJ�:·seij.-iev.;iing· ciiair: 
. . . . . . . . . .  

· 
. .  · · 

. . . . . .  619.888 �,i'!ri"���;-oTfO'iirL�OM�tt.::.· ... 't�!�::; For PI .. nln" Mills. Carpenters. 
•• 6 oz. Protractor. .. 8�:!ig�U£�Yf:�':.'i,g�����a�-,.;j�:1.;iiej.: : : : : : : : : : :  �:fJ L,our_k UDlil YOu ... UlIa new catalogue. Severa\ varletlesahowo Builders, Furniture. Ohair. Vehicle. 

Cheese cutting device. A. L. Nichols . . . . . . . . . . . . . . .  619.905 
• eo!i.'!.t .::,;=m��.!�!:��:. Wheel .. nd Spoke Makers. etc. • be SliP��'::'� :dIFgrlb, �fi . Chill. contractile. J. N. B .. rr . . . . . . . . • . . . . . . . . . . . . . . .  619.926 TdI' your frl'Dds Io ... d toG. Old __ w11l ft •• lve a copy.  JT Correspmtdence SoliciWd. • leDl!th or turned .. t .. ny anRle around : gg��: {t;.FE.E-r.,�:Jon: : : : : : : : : : :  : : : : : : . : : : : : : : : : : :  : : : 31�:�� F. B. lIliLLS. 8eecl.m .... BOl[ l B'Z ,  RooeJUU, l'i.� l1Iustr .. ted 312-pBl!e C .. t .. logue free 

: the circle. One side Of the tool lS llat. . Cigarette p .. cket. m .. tch provided. �'. L. Cook . . . . 619.866 to manufacturers and foremen. 
• Price T� ���:liR��O • • 8l��1.·s��g;,�!���eciric: ·J: ·O: ·LYm8.ii: : : : : : : : : : : :  �l�:� �!��!��E��'fc���it;;-�ffJ.����;gI T H E  E CA N  CO . • 83.00 Box 13, Athol, Mass., U. S. A. . Clothes drier J D Morri.sey 619 902 Pr' 10 t F i b M & C d all 3 2 7  to 3 4 7  W est Front Street, ............................ Clothes pin. N. D. Lunt . . . . . . .  : : : : : : : : : : : : : : . : : : : : : : :  619:971 de:..'i:rs.

C%�,:'d fO���tJOtIu'!,�n o. an news_ 
C I NC I N NATI.  O H IO. C01lee pulping machine. R. T. Rlck .. rd . . . . . . . . . . . . .  620,053 ____________________________________________ _ 

The Forbes Patent Die 
Stocks for Hand Power 

Ten Inch pipe cut 0 11  and threaded 
by one man with ease. 

lIT Send for Cataloaue. 

gg:ginI,!ii� I�����: ·L: ·ciiirke: : . : : : : : : : : : : : : : : : : : : �l�:� R E PA I R B I CYC L E S  F O R  A L I V I N C  w. 
Compass. be .. m .  Weish .. mpel & Dunc .. n . . . . . . . . . . .  619.813 � CompOSition of matter. R. W. Hochstetter .. . . . . . .  619.889 
gg�s�����
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1 .. �D�d:nU�I.�:: : : . : : : : : : : : : : : : : : : : : : : :  �:R�� EASY WAY TO MAKE A GOOD LIVING. 

�Qj;:;::�� Coupling. See Car coupling. Railway coupllnjl. �g��::-
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tiliett:.:: : : : : : : : : : : : : : : :  �:ll!il T H E  F RASS E C O M PA N Y, 2 1  Warren Street, Cultivator, Morrison & Kregnes . . .  0 • • • •  0 • • • • • • • • • • •  6'20,046 

Damper regul .. tor. L. Re .. ser . . . . . . . . . . . . . . . . . . . . . . . . 619.993 
N EW Y O R l:� 

Dental plugger, automatic, H. McLaren . . . . .  o • • • • •  619.832 
Dent .. 1 c .. binet. C. S. Bigelow . . . . . . . . . . . . . . . . . . . . . . .  619.928 Fo r· · H eavy Conti n u o u s  Work I A Duor fastener and burglar al .. nn. L. Sal .. din . . . . . .  619.997 every machine sbop will commend our HOUSEHOLD PROBLEM SOLVED 
Door. sliding. J .  Schlutter . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.794 P

tl.On:-e
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hrecaodnienslraraendceCntUrtal- jl DredRing vessel dumping door. J. Edwards . . . . . . .  619,737 a h i  Drilling machine, S. H. Harrington . . . . . . . . . . . . . . . .  619,955 over machine, equaUzing the weight. Dust from various materials, device for separat. :.!t��n :rxe gg��:::e
o�O�����d ��:� 

Dy�':.'i;d �ja�y��
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m.;: 'biue: K:: ii',;uruiinii : : : : :  : : : gl�:� require no extr .. space. and .. r.' pro-

by coverl"f.t�-:n.:1it and He .. ter 

GAST'S ASBESTO S 
A I R  C E LL COVEI I N G  

E"gK����;,,: 'for 'boiiij,g egici.: ii: 'j: ·Mari.:.: : : : : : : : : : 619.963 ��tt��f:�e�e�
h
���

d
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e
b�.:'l�tg� ::'i:am.r��� ��� ::::'IE��s can 

Edge sett ing and burnishing m .. chine, A. H. tected from du.t or accident. Chasers I ElectriC circuit closer. J. J. Busenbenz . . . . . . . . . . . .  ping machine. ur Send!or Cata!OfI'Ue. New York Fire Proof Coverlllg Ct. Electric he .. ter, L. Casper. . . . . .  . . . . . . . . . . . . . . . . . . . . .  THE MERRELL MFG. CO. 2 3  Dey Street. New Y ork. ��:���t� :::���,
n
�: Uu���::: .�: . �'. ���.

r
.�
i
.��:6i9.733·, �19.�lU Street, TOLEDO,_O_H_I_O_. I _____________________ _ "_. '-. .. ,,"" �". T. D._ . . . . . . . . .  ""'" PHOTOGRAPHY IN COWBS - FOR-

' IIOBERIIOLL WH@0 Electric switch. A. H. �iller . . . . . . . . . . . . . . . . . . . . . . . .  619.900 I f od h t h '  h DOWI Electrical apparatn8. T. B. Kinraide . . • • . . . . . . . . . .  619.160 ��:: P��f:88. uCS�fE�T� F�trBfM��ic��r:U
b�:L:�EhN

a
T
s-
. Sold only to ridenj DO Dealers' 

. 

' Electrlc .. 1 controlling appar .. tus. O. H. & A. F. NO's. 1 1 14 and 1 123. Price 10 cents each. by-mall. Profit, Hlgh.at Grada, $211, Pieper (reissue) . . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . .  11,718 from this office and from ail new.dealers. Broader" Guarantee. Large Elevator. See Straw elev .. tor. . IIail Order  Catalogue ofllicy. Elev .. tor vent device. pneumatic. J. K. Sharpe. . olea and 81lDdri .. FREE. a. Ext':-... aiiiig
·
;;,aCbiii';: :I': sitibb.: : : : : : : : : : : : : : : : : : : : :  �l�:� ARMST R O N G ' S  No.  0 T H R EA D I N G  MACH I N E ��:'��N.� Extr .. ctor. See Bolt or pipe extr .. ctor. Can be att .. ched to bench or post. ___________________ _ �·ence machme. J . l't1. Keith . . . . . . . . . . . . . . . . . . . . . . . . . 619.758 Desl.ned for tbreadlng tbe \ --�·ender. See C .. r fender: He .. rth fender. smaller sizes of pipe. iron or SECTORLE3S WIMSHURST MACHINE. 14�ermentation of materials which have been ren- br88s� also bolts. Has two speeds, -'1'his article gives directions for making.. ' tllustra-dered aseptic. J. E1Iront . . . . . . . . . . . . . . . . . . . . . . . . .  620.022 one for pipe � to 1 Incli ;  tbe tions SCIENTIFIC AMERICAN SUPPLEMENT 1 J 3 1  �·il ter. Z. F. Potter . . . . . . . . : . . . . . . . . . . . . . . . . .  619.838. 619.839 other for plp� 1)4 to 2 Inches 1 Pri ' 10 t F i b  M & 0 d all • �'ilter strainer. J. W. Hy .. tt . . . . . . . . . . . . . . . . . . . . . . . . .  619.755 Inclusive. Uses tbe regul ... d �e c�n � f or sa e 

I I  
unn o. an news-

�·ilter. water. J .  Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.944 Armstrong adjustable dies. Oth- I ea ers. en or new ca .. ogue. 
C U R T IS &. C U R T I S ,  

Fireproof celling. I,. W.  G .  Lilienthal . . . . . . . . . . . . . .  619.769 er attractive fe .. ture.. Send for 
No. 56 Hand Machine �:i������'l:v�c'!,

c�or ' crimping ""riioCii.i: "j: "De 619.819 
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c�ofn:'eu:.f. The Little Giant Fire ExtinJruisher. 6 Garden St .• Bridge p o rt .  C o n n. Ran!le � to 6 inch Grandmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,029 D 

:::rot���e'i:I;���?�e�h'!:ff.��
I
.�:: : : . : : : : : : : : : : : : : : : : �l�:�� PrIce e2 eat*o �st;,�.W;�t ���:�Er�.i '2.50 each. If you want the best CHUCKS,  buy Westcott's 
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ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFI C I E NT and DU RABLE. (RAN D D R I LL CO.) 
Send for Catalogut I 00 Broadway, New York. 

����:��a����fi��I���
t
�';;t�ic�·. �I.���: : : : : : : : . : : :  �:ltl� T H E  E U R E K A C LI P  �'uel . ..  rtiftci .. l . J.  T. D .. vis . . . . . . . . . . . . . . . . . . 619.728. 619.729 

�'unnel . J. B. Paradis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.838 
Furnace. See CrUCible furnace. Gas furnace. 
}""urnace. E. M. Wasbburn . . . . . . . . . . . . . . . . . . . . . . . . . . 61!1.852 
F'urnace door. G. W. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.817 
G .. me. coIn freed. E. G. �atthew.on . . . . . . . . . . . . . . .  61!1.897 
Garment facinJ!'. A. C. McI..Iau�blin . . . . . . . . . . . . . . . . .  619.984 
Gas burner. acetylene. E. H. J. Schulke . . . . . . . . . . .  619.843 Gas engine. P. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,776 
Gas engine. A. A. Vansickle . . . . . u . . . . . . . . . . . . . . . . .  620.080 
Gas furnace, C. W. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,052 
Gas generator, acetylene, D. N. I..Iong . . . . . . . . . . . . . .  619.970 
G .. s generator . ..  cetylene. �'. O. McQueen . . . . . . . . . .  619.833 
Gas generator. acetylene, J. F. Van Dervort. . . . . .  620.064 
Gas gener .. tor; .. cetylene. T. F. WlIli .. ms . . . . . . . . . .  et9.814 
Gas pipe joints and ends. locking Clip for, F. J. 

Schreiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.795 
G .. sket. ste .. m p .. cklnJ<. E. L. Perry . . . . . . . . . . . . . . . 619.784 
Gate. J. S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.71;6 
Gate c .. n. R. C. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.750 
Gearing. R. W. Jamieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.074 
Ge .. rml<. J. F. Morl!an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619 .774 
Germ of insect exterminator. E. W. 'l.'errell . . . . . . .  620,m9 
Gin saw t.eeth. machine for cleaning and straillht-

ening. G. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.842 
Glass or metal pipes, shrinking core for mould-ing. G. U. Winans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619 815 

The most nseful .. rtlcle ever Invented 
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ance Companies and bnslness men gen. 
erally. Rook marker and paper clip. 
Does not mntllate the paper. C .. ll be 
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of price. Sample card. by m .. ll. free. Man-
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CD I The Little Giant !lets better results on Ore than 2: I extin�ulsher. co.tin" from '15 to ,25. 'l'he on ly Ilre p extinguisher indorsed and used by the Fire and Marine to Insurance Comp .. nle .. .. s .. whole. In New York Ci ty :  also used In tbe New York Fire Department. "''ver) Municip .. 1 building belonging to New York City h eQUltped with this extlw,uisher ; also adopted and use(l 
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SCREW - CUTT ING DIE HEADS 
SELF·OPENING and ADJOSTABLE. 

Have extlnauls/,'ed hunOreds of accidental fire' in the �:! �';'�lt�':;\'\on�
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The die he .. d on the market. 
" others." viz. : 

n "_ ." _" � '.n_ more 

used and no gases are generated until the solut lon ad-
I 
comes In contaLot with ftre. thns preventing explos on. a

,;� ih-::�:l:t�ot ���GIlN,*� o�'i:�l1:ic:nI!UISher in 
ar Books and pamphlRts sent FREE on appllcaUon. a';" -ifh<'';�'�A;' I' Our book o! 50 _eB d&cri1>IngaccidelntaljlireB ea;ttnf1'/1i,hed, 

!IOU qlJill jlnd most mt�resting. 
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BUROPEAN AGIINTS : li��&S:.lB\�:=r�' The Liltle G lant Flre Extingulsher Co. ,22L1bertJ 8t. N,Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



TELEPHONES 

Buy Telephones 
T H A T  A R E  G O O D··NOT " C H EA P  T H I N G S . "  

The dUference in  cost i s  little. We Iluarantee 
our apparatus and guarantee our customers 
against lOBS by patent suits. OUi' guaran-

tep and instruraents are bot h good. 
W E ST E R N  T E L E P H O N E  C O N S T R U CT I O N  C O .  

2 5 0·2 5 4  S o u t h  C l i nton St . .  Ch icago . 
Largest Manufacturers of TelephOnes 
exclusively in the United States. 

" A m erica n- H u n n i n gs "  
T E L E P H O N ES.  

Transmitters, M�eto BeUs and Tele­
pbone Switchboards. Over ,200,000 of 
our telephones in successful operation. 
gsJ��� ':t�e

an
���hY o7

e
�fti!�e;��'th�� 

single line or metalJic circuit:. and Dumber of 
telephones to be used on ODe line. 1lT8end for catalo9Ue "s. A "  

AM E R I CAN ELECTRIC T E L E P H O N E  CO. , 
1 7 3 South Canal St . ,  Ch icag o ,  I I I . 

F I R E S  
are unknown 
with tbe 

O L DS 
C A S O L I N E  

E N C I N E .  
Insurance Compa­

nies give It a tblrd 
lower rate tban a 
steam engine. 
Olds Gaso l i n e  E ngine Works, Box 

This beats Wind, Steam. or Horse 
Power. We oOer the 

WEBSTER � actual horse power 
GAS E NGINE 

for $1 :i0, leso 1 0%  discount for cash. 
Built on Intercbanlleable plan. Built 
of best material. Made In lots of 100 
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Made for Ga� or Gasoiine. Also Hori­
zontal Engines, 4 to 30 horse power. 

IIY" lVrite for Special Oataloaue. 
MFG.  C O . ,  1 0 7 4 Wesl 1 5th St . . C H I CA G O  
Branch, 38-D Dey Street. New York City. 

J t ieutifit jtUttitJu. [MARCH 4, I8cJ9. 
Gold from rivt:lr beds, apparatus for collecting, I DON'T W 0 R K all four life In the same old rut. Get out or it. We 

J. '1'. DavIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �19.'l2'! I wll Inc�ease your knowledge and eamInl'( capacity 
Gopber trap. C. W. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,946 It you WIll devote some or your spare tIme at home 
Grain. etc . •  apparatus for elevating. R. Folsche .. 619,t)82 . to study. at a cost so low that you will not fe�l the 
Grain trimming- device. '1\ J. SkiHin . . . . . . . . . . . . . . . . 6m.7W , outlay. Thorough courses by mail in .Klectrical, Mechanical, Civil, MininK'J �team, and !San-
��:���
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Grinding mill . H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.892 circular. sample pages of text books. drawing plate, and booklet of letters from students all over tbe world. 
Gyrator. ;;. A. Oyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.048 

THE U N ITED CORRESPONDENCE' SCHOOLS 1 56 F 'fth A N Y k Hair crimper. M. E. 'I·borupson . . . . . . . . . . . . . . . . . . . . .  619.805 . , I venue, ew or . Hame attacbment. J. GoeIler . . . . . . . . . . . . . . . . . . . . . . .  6m.825 
Harne fastener. A. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.812 
Hat conformator, C. J. Dietrich . . . . . . . . . . . . . . . . . .  619.874 
Hay press. G. F. Bi""s . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . 61�,>I58 
Hay press. J. Cruicksbank . . . . . . . . . . . . . . . . . . . . . . . . . .  6]9.725 
Hearth fender. sheet metal . �'. G. CaldwelL . . . . . .  619.863 
Hedge puller or stump extractor. O. H. Lewis . . . .  619.767 
Heel 6'rrilldin� or polisbing tool. L. T. Adams . . . . .  619.!:J21 
HOists or l ifts. locking apparatus for doors of. J .  

C .  Etcbells. . . . . . . . . . . . . . . .  . .  . . . .  , . . . . . . . . . . . . . . . . .  619,879 
Horse toe weig-ht. �'ehr & Lovatt . . . . . . . . . . . . . . . . . . . fi1!�.!Jt7 
Horseshoe. \V. S. Hitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.745 
Horseshoe calk. C. Richter. . . . . . . . . . . . .  . . . . . . . . . . .  6m.W5 
Horseshoe pad. D. Cruise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.019 
IncandesceIlt mantle and making same. S. Cohn 620.017 
Indigo aud making It, dimetbyl. K. Heumann . . . .  619,883 
Induction coil • .M. E. Fuld . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.027 
Injector. Hogue & Jack . . . . . . . . . . . . . . . . . . .  " . .  " . . . . .  61R961 
Insulating caster, H. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . .  619.896 
Insulator. rail. C. H. Martin . . . . . . . . . .. . . . . . . . . . . . . . . .  619.974 

Annapol is  and West Point OUFFS :HELD 
It costs the Government $7.000 to educate 
a Naval Cadet ; it costs the American Boy 
nothing. 'I'he Annapolis. West Point and 
Military School Handbook tells exactly 
how to secure apPOintments to Annapolis, 
t.he Point, Schoolship Bt. Mary's and the 
��:t�
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Journalism as a Profession 

with the Improved Wash­
burne Patent Cuff Hold-

ij" ;�� C:�
e f�::? j:&, ��i�� 

slip but may be instantlv re­
leaseo. Drawers Supporters, 
easilj] adjusted or taken olf-
i���;:�s� f

�� !�1f
i
�. 'i�� 

" pair. IT Catak>aue shotvintg � these and other novelties. jree. 
American R i ng Co .. Box P. Waterbu ry. C o n n. By JOHN S. RITENOUR. Of practical value 

to those about to adopt Journalism as a 
cltl'eer. Prepaid, 2iic, 
SAM ' L  A. N E LSON,  1 8  Park PI . .  N ew York.  ELECTRO MOTOR, SIMPLE, HOW TO 

make.-By G. M. Hopkins. Description of a small elec-Insulator tie wire or clasp. Ii'. W. Wentworth . . . . .  619.m5 
!��n���fr:���I�: �.'i1���r �'. �: .� It: ,C: .���I

i
.
s
:: : : : : ���:�gg IGNITION OF GAS or GASOLINE tric motor devised and constructed witb a :view to as�ist­

lng amateurs to make a motor which mIght be driven I wtt.h advantage by a current derived from a battery, and Knitted fabric. machine for producing striped. 
P. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.035 

Knitting machine. �'. C. Rehm . . . . . . . . . . . . . . . . . . . . .  619,840 
Knockdown or collapsible box, Johnstone & 

Lederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.757 Lamp for street cars, route indicating. J. A. 
Lakin . . . . . . . . .  , . . . . . . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . . . . 619,965 

Lamps. protective device for incandescent elec-
tric. R. Kaes . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  619.829 

l.atcb. "ate, J. F. Martin . . . . . . . .  , . . . . . . . . . .  , . . . . . . . .  619.772 
Latbe. W. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.859 
Lemon squeezer. J. W. NeaL . . . . . . . . . . . . . . . . . . . . . . .  620.047 
Lens grinding aud polishing machine, E. 

ENGINES whICh would have sufficient power to operate a foot 
r lathe or any machitle requiring not over one man pow­
er. With 11 figures. Contained in SCIENTIFIC AMER­
ICAN SUPPLEMENT. No. fj4 1 . Price 10 cents. To be 
had at this office and from ail newsdp:alers. . 

Lev�������·roiiej.: ·bicycie ptii.ii or 'Bide;';;'ii<,'S: 'P: 619.793 
AMERICAN PATENTS. - AN INTER-

Collars r.ncl 
Cuffs. 

Stylish, convenient, economical. Made of 
. Hedg�8 . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �20.034 eAting and valuable table showing the number of patents 

t��)�y��t�;I:�h�e.B�.r,f,·.· jjodge:: : : : : : : : : : . : : : ·. ·. : : : :  �l�:��z ����tg�etgfn��ef���
O
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fine cloth, finished in 
pure starch, and ex� 
actly resemble fash. 
ionable linen goods. No Laund .. ", Wo .. k 
When soiled discard. 
Ten Collars or five 
pairs of Cuffs, 25cts. 
By mail, 30ets. Send 

Loom dobbies. indicating device for. G. W. Staf- 31. 1894. Contained in SCJENTIFIC AMERICAN SUp-ford . . . . . . . . .  , . . . . . . . . . . . . . . . . .  : . . . . . . . .  , . . . . . . . . . . . .  619.9Q\! I PLEME>lT. No. 1 OO'.�. Price 10 cents. '1'0 be bad at Loom for weavmg tufted fabrlcs, T. W. Head . . . .  �19.956 this office and from al] newsdeaJers. Loom sbuttle. J. A. Clark . . . . . , . . . . . . . . . . . . . . . . . . . . .  619.720 ' _____________________ _ 
Loom temple. L. Willemain . . . . . . . . . . . . . . . . . . .

.

. . . . . .  6�0'005 1 
Loom warp stop motion. H. Bardsley . . . . . . . . . . . . . .  619,856 
Lubricator. Kaczander & Ruddy . . . . . . . . . . . . . . . . . . . .  619.962 
Lumber, compound. S. E. Saunders . . . . . . . . . . . . . . . . 6lU.998 
Magazine. loading. G. B. 8parrow . . . . . . . . . . . . . . . . . .  619J:W8 
Ma!!azine plate holder, Bullard & Smith . . . . . . . . . . .  619.860 
Malting corn. barley. etc .• apparatus for. H. C. 

Hoefin!(bolf . . . . . . . . " . . . . . . . . . . . . . . . . . .  , . . .  , . . . .  , . .  619.7(6 
Mattress for invalids. C • •  J.  Angus . . . . . . . . . . . . . . . . . .  619.7OS 
Measuring machme. cloth. J. '1'. Darby . . . . . . . . . . . .  619.726 
Mechanical power. W. rl'� Venable. . . . . . . . . . . . . . . .  tn9,914 
Medicine case, W. Ii'. Barnes . . . . . . . . . . . . . . . . . . . . . . .  620.013 
Metal plate catcher, brander. and polishing ma-

chine. J. E. Burson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'20.085 
Metronome. Becket & Wood . . . . . . . . . . . . . . . . . . . . . . . .  619.857 
Mixer for concrete. cement. or other substances. 

E'. B. Gilbretb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.028 
Mouse t.rap. HUllter & Armstrong . . . . . . . . . . . . . . . . . .  619.754 
Mower. lawn. J. WrIght .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.067 
Music ball. J. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.087 
Music leaf turner. A. G. Lamb . . . . . . . . . . . . . . . . . . . . . .  620,043 
Music leaf turner. J. S. Webster . . . . . . . . . . . . . . . . . . . .  619.853 
Musical instruments. damper for mechan�cal. G. 

HenRch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,887 
Muzzle. animal • .  T.  R. Reynolds . . . . . . . . . . . . . . . . . . . . .  619.994 
Nailing machine, H. W. Morgan . . . . . . . . . . . . . . . . . . .  619,901 

�8u USE GR I NDSTONES ? ,  
[f so, we can SUPPlY you. All SIZes I mounted and u U lnouu ted, always 
kept in stock. R9member, we make a 
specialtyof selecting stones for all spe- . 
Clal purposes. J]r' Ask for cataloQue. 
Tbe CLEVELAND STONE CO. 

2d Floor, W i l sh i re ,  C leveland, O.  

6 cts. in stamps for sample collar and pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO,, Dept. J I Boston, Mass, 

� � � )  [) ' '< r t  TAS S O  � "lU:�\110 A N GELO RAPHAEL 

� = � IJ = r;; Q 
Best Ruling Machines, - --

Hand and Power, witb or witbout tbe RtVOlutionary ntWSI'al'trst 
BURROWS I DEAL AUTOMAT I C  STRIKER magazintS Broadsid�s �tc and LAPPER, t t ·  

Ib EAL BEAM STANDARDS. Any one wishing to dispose of any colonial or revolu· 
IDEAL tionary papers. etc., may correspond with the under ... 

I N K  FOU NTAINS, signed. Please describe the condition and state price. 
and I D EAL CRANK. app ly to M. A. C., care Scientific American Ollice, New York. 

E. J. PIPER, Manufacturer. Springfield. Mass. ��Ug��: �: �e1'g�f��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l�:� 
8�!��;���'t��t¥n��I�ggi;;.;: 0: 'Biacket: : :  : '. : : : : : : : �:�� P E R  P E T  U A L 
Packing box. C. A. Hobbins . . . . . . . . . . . . . . . . . . . . . . . . .  62O.OM 
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INGERSOLL '99 BELL, 25c. • A regular 600. ElectrtcStroke BI .. 
cycle Bell ; cut 8bows the Patent 
Rotary Movement. Pure Bell Metal 
Gong ; none better made. Postpaid 

Paper rolling maChInery. guide flange for, If. 
Succie. . . . .  . . . . .  . . .  . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . . . .  619 .803 

Pavement, wooden block. J. Buchtel . . . . . . . . . . . . . .  619.g;)4 
Pencil, R. R. Rakestraw . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  b"20.051 
Permlltatioll lock, C. A. Nash . . . . . . . . . . . . . . . . . . . . . . .  619.77Y 
Photograpb.er's printing and embossing press. 

W. A. Billman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.713 
Piano action and touch regulator therefor, F. W. 

Krin"el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,1& 
Pick or like tool. W. H. Prest . . . . . . . . . . . . . . . . . . . . . . .  620.077 
Picture frame. J. If'. Hathaway . . . . . . . . . . . . . . . . . . . . .  61�.743 
Pipette. P. Weissllerber . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.066 
Planter and cultivator. combined corn and cot-

ton seed. J. H. �'orister . . . . . . . . . . . . . . . . . . . . . . . . . . 619.740 
Planter. potato. E. F. Heuer . . . . . . . . . . . . . . . . . . . . . . . .  619,7" 
Plaster and restainer. manufacture of, H. E. 

Sturcke. . . . .  . . . . .  . . . .  . . . . .  . .  . . . . . .  , . . . . . . . . . . . . . . .  619.911 
Pliers for clamping clips on wires. C. C. Baldwin . 619.710 
Plow. Arft & Tessin . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  619.9'25 
Pocket. safety. E. H. Burger . . . . . . . . . . . . . . . . . . . . . . . .  619.861 
Pool table. D. A. Fletcber . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'20.026 
Printing machine. cylinder. C. Potter . . . . . . . . . . . . . .  6HJ.788 
Printin� press. J. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 619.828 

sUbje�t is 80 very limited. the onl

.

Y book being entirely I out of print, so tbat this series will be important to all inventors. 30 illustrations. �CIENTIFIC AMERICAN ;'UPPLE"ENT, Nos. 1 1 30, 1 1 31,  1 1 33, 1 1 3:i, 
1 1 36, 1 1 37, 1 1 38. Price, 10 cents eacb. For sale I by Munn & Co. and all newsdealers. :Sead for new catalogue. 

- , 25c. Single Stroke Bell 1 50. 
. 

Send for Big Catalogue of Bicycle 
D:JlERWo'l:.t".ts,=.: �� �: 
147. 67 Cortla.ndt f't •• N.J:>.;. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This U built-up " laboratory 

Propeller. oscillating. C. R. Birkby . . . . . . . . . . . . . . . .  619.714 

AS NG I  
Pulley bearing and lubricator. loose. Yeager & 

WITTE GASOLI N E  OR  G E NES PU1:f;�Vt��iiiitent: ·;.;;tii;;i: 'B 
. .  C:i;tiion.;r: : : : : : : : : : :  :m:� 
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by any amaleur skil1ed in the use of tools, and it will 
work as well as a $125 balance. 'l'he article is accom .. 
panied by detailed working drawings showinjr various 
stages of the work. This article is contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. For sale by MUNN & CO . •  361 Broadway, New 
York City, or any bookseller or newsdealer. 

are Safe, Reliable, Dura.- Pump. centrifugal. J. Edwards . . . . . . . . . . . . . . . . . . . . .  e19.736 I 

able and !oIlmple. Sold on Pump curb reservoir. C. A. Bartlilf . . . . . . . . . . . . . . . .  619.712 

their merits and sent on ���g' 0'\,°e���rl�
c
���c�tit�nt°Jl!.

g
1�

r �;ei:z';r: : :  : : : : : �ill:�! 
trial if desired. Puzzle. O. Svanstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61Y.804 

Write for Catalogue S. A. 
WITTE IRON WORKS CO. 

1 2 0 7  Walnul SI.,  
Kansas Cily. Mo.  

Rail joint and forming same. A. C. Heidelberg . . .  620.071 
Rail joints. forming. A. C. Heidelberg . . . . . . . . . . . . .  620,U72 
Railway conduit. F. S. PearsoD . . . . . . . . . . . . . . . . . . . . .  619.788 
Railway coupling. automatiC. 8. Bandel . . . . . . . . . . .  6W,931 
Railway. electric. W. H. & F. S. Woodward . . . . . . .  620.009 
RaIlway leveling apparatus. L. Howard . . . . . . . . . . .  619,751 
Railway rans. constructing and bondIng electric. 

S. H. Harrin!(ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62O.0;11 
Railway signal system. T. B. Keeler .. . . . . . . . . . .  , . . . 619.890 
Railway switch. automatic street. M. E. Morse . . .  619.980 
Reflector for art galleries. G. �'. Spencer . . . . . . . . . .  619.849 
RefriJ,rerating deVIce. O. Ulricbs. . . . . . . . . . . . . . . . . . .  619,808 
Rein hold adjuster. McCombs & Parkinson . . . . . . . . 619.982 

�uarR.ntee superiority. Two cy ... Re]easing device. animal, W. G. Shafer . . . . . . . . . . . .  619.798 
lindf'rs in one casting. Occupies Rotary engine. R. O. Dobbin . . . . . . . . , . . . . . . . . . . . . .  619. 130 
less space and weighs less for its Rotary engine. Ii'. R. Strunk . . . . . . . . . . . . . . . . . . . . . . . . . 619.801 
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ever power iq required. Safety pin. I. Innes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.756 
Either stationary or rna... Sanitary closet. H. H. Kendrick . . . . . . . . . . . . . . . . . . . .  620.089 
rine. No fire, no heat, no Sash holder and lock. R. M. Chance . . . . . . . . . . . . . . . .  619.939 
smoke. No licensed engin- Sash. window. W. W. Newcomb . . . . . . . . . . . . . . . . . . . .  619.780 
eer required. Setndjor cat. Saw gage, rip. F. L. Loetz . . .  . . . . . . . . . . . . . . . . . . . . . . 619.770 

S I NTZ GAS E N G I N E  CO . ,  G rand Rapids,  M ich . ,  U .S.A. ����er:s'l:;::�:Vi�.;J�lt��y:·jr: : : : : : : : : : : : : : : : : :  
. .  �n::� 

Sectional boiler for water and steam heating. S .  
Burns . . .  , . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . 619.862 

Seed drill . R. H. Sleister , . . . . . . . . . . . . . . . . . . . . . . . . . .  " 620.0;,7 
Self-leveling chair for ships. W. M. Knox . . . . . . . . .  619,895 
Sewers. water closets. etc .• cleaning device for, J.  

Wrigley . . . . . . . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . . . . . . . . . . .  619.920 
Sewing apparatus. carpet. E. B. Allen . . . . . . . . . . . . . .  6HJ.82O 
Sewing machine corder. J. Dou�las . . . . . . . . . . . . . . .  619.877 
Sewing machine fall attachment. S. A. B. Burke . .  619.tJ35 
Sewing machine shuttle bobbin case. O. H. Ru· 

dolph . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.791 
Sewing machinA trimmer. Diehl & Hemleb . . . . . . . .  619.873 

. . NEW STANDARD " 
NECKTIE PIN OUTFIT. 

By mail, prepaid. ONE DOLLAR. 
Unlike all otbers. Tbe smallest. neatest and most durable ever placed on the market. Liberal d;.<C<YUnt to job. 
bers. WILLIAM ROCHE, InventOI and Sole Manufacturer. 25� Green­wich �treet, NEW YORK, U. S: A .  

M ET H O D A N D S Y ST E M  are the basis of success in business. Use therefore in your 
counti��room a 

" St.CUR ITY " 
CASH R ECORDER 
'I'he only Perfect 
Cash Recorder In 
existence. Mane 
by the H O U G I  
CASH R E C O R D· 
ER C O . ,  I nd i a n  
O rchard , Mass. 

C. H .COW D R E.Y MAC H I NE. WORKS . 
B UILDERS AND DESIGNERS OF 
SPE C I AL MAC HINERY. 5 MAI N ST . F I T C H B U RG .  M A S S  

LEAVE N EW YORK 
5.30 P. M. 
ARRIVE CHICAGO 
4-30 P. M .  next day, 
by the New York Central's " Lake Shore 
LimitEld." The most comfortable and 
luxurious long distance train in the world. 

" Sharpener. knife. R. E. Poindexter . . . . . . . . . . . . . . . .  620.050 
, W OLVER I N E " GAS  AN D GAS O LI  H E  Sharpenin" scissors. etc . •  device for. C. A. Dow , .  620.021 1 00" MIL IN Shears tension device. H. A. Sberman " ,  . . . . . . . . . 619,� THE MACHINERY OF A NAPHTHA . , '" ES 24 HOURS. 

E N G I N ES, 
SanTdATMlqNRAINREY. Sbelf. swmgmg fiower. A . E. Hudson . . . . . . . . . . . . . .  619. ,o� Launch.-A detailed description of tbe motive power '" Shoe <?r boot stretcher, F . . G. Pabst . . . . . . . . . . . . . . . . . 619,8.1;) of a Modern Naphtha Launch, with sectional views w,,'v"?,nA u is the only re .. ShootIng gallery, J. M. Baler . . . . . . . . . . . . . . . . . . . . . . . .  �20.0�1 showing all the parts of the boiler and enlline. A most A booklet on the " Lake Shore Limited." containing 

Gas Engine on Shutter fasten�r. A . L: Stetle� . . . .  : . : "  . . . . . . . . . . . . .  fi20.o.� r valuable paper. " illustrations. Contaloed in SUPPLE- also a novel and unique descriptive time table of this 
•• oc:-,::,:-c=,,_=;:---.c.-,,-. tbe lightest en- Sbutter operatm" deVICe. F. F .  Wllhams , . . . .  " . . .  620·026 I MENT t t 04 . Price 10 cents. For sale by MUnn & Co. i wonderful train, will be sent free by addressing George 

Requires no S�fter. flour. M . •  J.  Denison . . . . . . . . . . . . . . . . . . . . . . . . . .  619.�/2 I and all newsdealers. H. Daniels, General Passenger Agent, Grand Central I ee Abso SIgn. Sentenne & Green . . . . . . . . . . . . . . . . . . . . . . . . . .  619. dn I Station New York 
�-... :::;.':'::::··.-�af���':mJfact'd by Sin!l'letree. W. P. Murphy . . . . . . . . . .  , . . . . . . . . . . . . . .  619,904 ' • 

LVE R I N E  MOTOR WORKS, ��i����i;���'?t����rl�t��n�.JA;;,����·::::::::: : �:�� MORAtt FLEXIBLE JO I NT � 
12 Duron Street, SOIe. lamb"s wool shoe. G. W. Gittens . . . . . . . . . . . . . 619.742 for Steam, Air or Liquids. ORAND RAPIDS, MICH. Spindle and bearml<. J. Booth . . . . . . . . . . . . . . . . . . . . " 619.930 Made m all sizes to stand any desired � - Spindle SUDport" J . A. Miller. Jr . . . . . . . . . . . . . . . . . . . .  61!),899 pressure. Send tor reduced price list. w 

HOW TO MAKE AN ELECTRICAL Spray apparatu,s. J. Morrison . . . . . . . . . . .  , . . . . . . . . . . . .  �19.�8 Mo ran Flexib l e  Steam Joint  Co . , I nc'd 

f A t ' U e -The utihzation of 110 volt Sprm" wheel. (y. Town,se'ld . . . .  " , . . . . . . . . . . . . . . . . . .  �2O,Ohl. 147 'l'blrd Street. LOUISVILLE, Ky. 
:;��:fc
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fill:nac� work, Sf N. Monroe ��:�erb�u
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.
ltt�:�:.l�.�: .� .. .  �. �.11�.f.�1.1 . : : : : : : �t�:n� . I Hopkins. This valI!able article 18 I'CC�mpanled by de· stav.,P·om�m" machIne. C. W. Smitb, . . . . . .  , . . . . . .  620.000 PALMER St,,:tlOnary 

tailed worldng draWln"s on a II\j'ge sllS e, and til!' fu,)'. SteamJpower .ystem. T. C. Bright . . . . . . . . . . , . . . . ' 619.715 1 and Marine Gasohne En· 
nal!e can be mnde by any apJ.ateur who s versed In t-4e Rt m a aratus I W Cook fil9 8m glnes and Launches Motor 
Ilse of t.ools. This article i� co.ntal&ed in
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C 8t���in: nf.fchanis� . . J .  I:yall . .  : · : · : " · : : : : : : : : : : : : ·  fiI9:!J72 Wagon Engmes. Engine Tbis $300 00 Launch for $200.00, guarant� or money 
A..MERICAN 8UPPLEMEN'l'A .... �O . ..... 18.,. .p ce cel,l s. Stone boat or sled M S Rawson 619 9!l2 CRstings. Pumping En- refunded. Also builders of Row and 8all Boats. 
For sale by MUNN &; Co., "'" Broadway, Iilew York City, , Stove attachment: winner & Mariiti: · : : : : : : : : : : : : ·  619:919 gine.. >lend for catalog Sendstamps. 1Oc •• tor cataloaue, specihfi'no linereqwired. 
or by any bookseller or newsdealer, I Stove or furnace mal'(azine or retort. A. Balr , . . . .  619.709 PALMER BROS., MIANUS, CONN. R AC I N E  BOAT M A N U FACT U RINC Co. , CHICAGC liiiiiijijt:J.ili :;ijiiiijiiiii Stove�. compOf�ition of matter for blacking and 
I ,. i Str:�

l
�i�!�ioi: Z.��86:e�ai.' : : : : : : : : : : .' .' .' .' · .' .' .' :  : : :  �1�:� Our Folding Boats are punctu�re����: ��I:e�iw:lr::! t��ti��e!�n \��t��r�r ��f��lie���:��tt��I�i:�a Switchboard connecting cord circuit. G .  K .  the Yukon with them. Awarded fir!'<t premium at World's Fair. Send 6 c. for cat ... I ,  :rh01l!pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi20.� alogue. 40 engravings. KINe FOLDINC CANVAS BOAT co., Kalamazoo, Mich. 

I Syringe r. F. Mos8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n1n . . . S1 
�yringe: W. P. Shattuck . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  61!1.845 
'rablet holder. Keeler & Barr . , . . . . . . . . . . . . . .  : . , . til9.891 1 

P IERCE  VAPOR LAU NCHES 1 6  t o  20 . Tablets. machIne for applymg edge covermg ... �= Feet, I strips to. C. H. Crowell . . . . . . , . . . . . . . . . . . . . . . . . . 619.8,0 • 
G LAUNCH , Tamping and rollin" machine. combined, G .  A. $ 1 50 AND U ". 1 4 Ft. FISH I N • 

I Mau"e� . . . . . .  , . . . . . . . . .  , . . . . . . . . . . . .  , . . . . . . . . . 619,977 1 � STATIONARY ANO PUMPING
. 

F:NGINES. 
Tanmng bides or skms. S. P. Sadtler . . .  , . . . . . . . . . . . 620.056 ii! pr Send for Cataloque StaUng SVU. 
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Founded by Mathew Carty. 1'l8f>. 

H E N R Y  C A R E Y B A I R D  & C O .  

Tar. for beer or other l<egs. H .  Mock . . . . . . . . . . . . . . . 619.978 
Te ephene. J. T. Gent et al (reissue) . . . . . . . . . . . . . .  , 11 ,719 
'l'elephone apparatus, coin controlJed and regis-

tering, Cranston & Williams . . . . . . . . . . . . . . . . . . .  619.868 
I N D UST R I A L  P U B L I S H E R S ,  BOOKSE L L E R S  &. I M PO RT E R S  1'elephone call register. B. Krausse . . . . . . . . . . . . . .  6"20.00 

8 1 0  Wal nut  St . ,  P h i l ade l phia,  Pa., U. S. A .  �:1:ggg�: :!f�c�h���d����\��<iir: (�:w�l�s�11r: : :  M8:� 
rT Our New and Enlarged Catalo,!", of Practical and I T!cket macbllle, pin. W. G. Metcalf . . . . . . . . . . . . . . ijl�. 7.P 

Scientijic Books, 92 pages, Svo, a New CatalOgue of Books on 1'lre, vehIcle, J. J: Czepul l  . . . . . . . . . . . . . . . . . . . . .  : . . . .  �U'�.�l 
Steam, the Steam Engine. etc., and OUT other Oatalt'K.rr!a, ;r:ongue cap and hne guard, Lockre�n & ES�Wlk . . . . ta�.Y6� 
the w1yJle covering ever'll branch of Science �pplied to the l ool�r �����:aI;��jf���t�l:�a��.�t.

I
.I�� . .  ����� . �I.�� 619.847 Arts, sent jre.l3 and jree of posttu;;e to �nll one 1,n any part oj l.'owel holder. O. S. Intzsimons . . . . . . . . . . . . . . . . . . . . . . til�.V48 the world wh(J 'Will furnish us 1vith his ad.dr�s. 1'oy, H. '1\ Kingsbury . ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tHU.j5� 

placed upon your kitchen range 
will supply the family liberally 
with Bpa!klin� dist.illed water. 
Most Scientific i n  con­
struction. Largest ",Dar-

:�::: ��P3��ba H�:::! 
siti on. Endorsed by Ral­
s ton Healtb Club. 

Send postal for booklet HB" to 
The A.  R .  BA I L E Y  M F G  CO. 

54  Maiden Lane, N .  Y. 

Toy. Kissinger & Matthias . . . . . . . . . . . . . . . . . . . . . . . . . . ta�.7ti2 
Toy puzzl e. P. Gasparine . . . . . . . . . . . . . . . . . . . . . . . . . . . . tHtJ,}Ji)} 
'l'rack sanding device, W. H. Kilbourn . . . . . . . . . . . . U:W,040 
'J'raction engine. J. M. Hamilton . . . . . . . . . . . . . . . . . . . . tl2U.03O 
'I'rain order bolder and 8igllal , A. McKanna . . . . . . . 6U',778 
'rrap . See )fish trap. Gopher trap . Mouse 

trap. 
Trolley. electric railway. E. M. Bentley . . . . . . . . . . . .  619,926 
'rube forming apparatus, E. F. Hohnger . . . . . . .  U19.747 
'l'ufting apparatus, cushion:. A. Fresch! .  . . . . . . . . . . . 620.070 
'i'UIl. shaft. Colligan & Daley . . . . . . . . . . . . . . . . . . . . . . . .  619.943 

'1'
w�S;;��. w.ai1��:ri� . �i
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�� G19,807 

'!'ypewriter platen pawl. J. H. Niles . . . . . . . . . . . . . .  til9.� 
Typewriting machine. W. J Barron . . . . . . . . . . . . . . . 619,711 
Typewriting machine, J .  Felbel . . . . . . . . . . . .  . . . . . . 619.SIlO 
'l'ypewrlting machine. J . II. McElroy . . . . . . . . . . . . .  619.777 
'i'ypewriting machine. M. A. Wier . . . . . . . . . . . . . . . . .. 619.855 

H�g�:n: �8�k� W�nlt\·o��·l:oli�l.�����: ...... : ......... ..... : ..... : �:�� 
Unicycle, H. G. Wise, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gl9.816 
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CROOKES TUBES AND ROENTGEN'S ����I��r

�. I��:���dv':��\�r;I C. Young, Jr . . . . . b'19.818 
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t�����:�l:!c�i��[��d 1li Vise, anVil, L. Stoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.001 

u.bout Cl\lOkes tube� . SCIENTIFIC AM F.RICAN SUPPLE- Voltaic battery, H. D. Hamilton . . . . . . . . . . . . . . . . . . . .  619,B85 

MENT, Nos. HH . 1 89. �3S, '-l 4 a .  '-l4 4, 7 11�. ' 11 .) .  Wagon, dumping. Wuest & Klatt . . . . . . . . . . . . . . . . . 620.081 

9 0 ;1 , IIOS. 1 0 .') 0. 1 0  .• 4. 1 0;1 •• • 1 0 ;1 6, 1 0;') 7 . also Wagon starter. H. J. Sykes . . . . . . . . . . . . . . . . . . . . . . . . . .  620.059 
SCIENTIFIC AMERICAN. Nos. ' . 8. 1 0 and 14. Vol. 74. Wall  furrin�, )oJ, R. Leonard . . . . . . . . . . . . . . . . . . . . . . .  619.\J68 
These profusely i llustrated SUPPLEMENTS contain a W ft,shing machine. '),1. W. Stone . . . . . . . . . . . . . . . . . . . . . tim,inO 
most exhaustive series of articles on CrOOKes tubes and Water heating apparatus. M. H. Dorgan . . . . . . . . . . 619.876 
tlJe experiments performed with theill . Amon� them Water. purifying, J. Wilson . . . . . . . . . . . . . . . . . .  Gm,917, 619,918 
will be . found Prof. Crookes' early lectures, detai l ing \Veighing apparatus. G. U. Merril l .  . . . . . . . . . . . . . . .. 619.89H 
very fUlly the expE:riments whiCh so excited the world, Welding machine. cuain, H. Spu b l .  . . . . . . . . . . . . . . . . .  619,850 
and whIch are now again exciting attention in connec . Wells, tubing or casing joint for artesian and oi l . 

�g't:�t�d I�S'iy,\�"o
nJc���d·fr���i1 ::�����c:r��s each. Wh�el� '  ��':[ Spri'ng iVi,eei.' ·  'V:ebici,; ;Vileei.' · · · · ·  . . 619 821 

Whistle. �'. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tizo.oa-; 

'Nbat is so i m p o r t a n t  as 
Healtb - impossible without 
PUre Water . It postpones age 
and Its infirmities. 

The San itary Sti l l  
i s  simple, economical, and ef­
fectively produces distilled 
(the only pure) water. Our 
$10.00 Still has t w i c e  tbe 
�f�
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d
b� ��: u. ll. Govt. Send for booklet. 

T H E  C U P R I G RAPH CO. , 1 3 S N. G reen St.,  Ch icago 

No Money in Advance ! $1550 ...-::.-..a H I G H  G RA D E  BI CY�LES 
.. Shipped anywhere C. O. D .. with 

lri viJege to examine. 
��:!n�i�;: �d G�:l�, 

(t::::;:.�3Iwell made and durable. 
$60 "Oakwood" $24.58 
sse "Arlington" $ZZ.OO No better wheels made. Others at flO, fl1.5O, fli.io, fI7.50 '" '19.60; all splendid 

d:!.�:�s' I:�le �:�Ct�. Wrfte rr!J��f�;����af�:;:r'TI:: trated Catalogue Free. CASH B U Y ERS' UNION 162 W. Van Buren St.. BoISl. Chlcago. ll� 
ACETYLENE GAS AND CARBIDE OF 
Calclum.-All about the new iIIumlnant. Its quallties. chemistry t pressure of liquefaction, its probable future, experiments �rfol m ed with it. A most valuable series of articles. gIvinJir in complete form the partICulars of this subject. Details of furnaces for making the carbide, �8.8 generators. �a8ometer8, burners. etc. Contained in 
1 ':��;II�o,�'i'J'f��Nl II  ���Ptfi���Ti 0 r ��. 1 ���: 
1 0 ;J :i,  l O SS, 1 0 ;') ' . 1 064, 1 07 1 ,  t 0 7�, 1 08\:, 1 083, 1 084. 1 08�, 1 0�6. 1 1 04, 1 1 �4. l J a '-l.  
1 1 49 and 1 1  :>0.  Price 10 cents each, by mall, from this office, and all newsdealers. 

..... .::r 8000 BICYCLES 
Overdock: But De Ulond Ollt. S'fANDA..RD '98 MODELS, 

guara.nteed, 89.75 to 
816. Shopworn & sec­
ond hand wh�eI8, good 
8.8 new, 83 to 8 10. 
Great 'adory elellrlDI; sale. We lhip to anyone 00 appro.,al 8t. trial without a oenttn aciTance 

. c - - EARNaBICYCLE 
� -� bJ hE'lpin� ul ad,'ftIrtile our luperb line of 'II modelJ. W. pn one Rider Agent in oilch town F REE U S E  ., .... pl. wheel to introduoe them. WrIte a t  once for oW' .peebL o tf  .... 
G. C. MEAD CYCLE CO., - C hicago, I I I .  

T H E  SC I E N TI F IC A M E R ICAN 

�y�l���!i' �r n���i�ta, B�tla & �ulri�a 
1 2 ,500 RECEIPTS. 708 PAG ES. 

P r i c e ,  $ 5 .00  i n C l oth ; $6 .00 i n  Sheep ; $ 6 . 5 0  i n  
H a l l  Morocco, Postpaid .  

T :o�� h��(�\! 
been on the mar­
ket for nearly six years, and the demand for it 
has been SO II'reat 
that t wei ve edi­
tions have been called for. 

The work may 
be regarded as 
the pl'Oduct of 
the stud ies and 
p r a c t i c a l ex­
perience of the 
ablest chemiSts 
and workers in 
ali parts of t he 
world; the infor­
mation given be­
In g  of tire high· 
est val ue,arrang­
ed and condenBed in concise form. 
convenient for ready uae. Almost every Inqu iry 
that can be thought of. relatinl!" to formuhe used 
in the various mannfacturing industrIes. will here 
be found answered. 

. 

Those who are engaged in a l m ost any branch 
of industry will find i n  this boo k m u c h  that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment. relati ng' to the home manufacture 
of salable articles, will find i n  it h und reds of most excellent suggestions. 

M U N N  & CO. , P U B L I S H E R S ,  
Oftice o f  the S C I E N T I F I C  AMERICAN. 

861 BROADWAY . N EW YORK. 

Wig foundation, C .  C .  Cotin . . . . . . . . . . . . . . . . . . . . . . . . . tim.S23 
Winding machine thread oiling device. E. B. Kil-

bourn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.89.1 
Windlass. E. M. Carr . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  IjU}.8G4 
Windlass, W. T. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,007 
Windmill. M. W. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . .  m9,!l54 
Window frame and sash. C. A. Eighmy . . . . . . . . . . . .  620,023 
Wire drawing machine. C. A. Cowles . . . . . . . . . . . . . . .  6W,724 
Wire, machine for stringing drawing dies upon, 

C. A. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,72:1 
Wire rings and attachinll clips thereto. machine 
Wi!��c�e

a
e��fii�olft� I�S��siiii: : : : : :  : : : : : : : : : : : : . : : g�ij:� 

Wire st.retcber. A. A. Coon. . . . . . .  . .  . . . . . . . . . . . . . . . 620,018 
Wire twisting machine. L. W. Noyes . . . . . . . . . . . . . . .  61'.'i82 
Wool, cotton. etc .• machine for cleaning and card-

ing. J. D. Morel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.979 
Wurtzilite product and apparatus, C. E. Anthony 6tU.U82 

DESIGNS. 
Bedstead bead or foot. J. M. Adams . . . . . . . . . . . . . . . .  30,251 
Bicycle frame, E. C. Stearns. . . . .  . .  . .  . . . .  . .  . .  . . .  . . . . .  30.245 
Hicycles, etc . •  fork tube for. W. H. �'auber . . . . . . . . . 00.240 
Hoiler plate. E. P. Waggoner . . . . . . . . . . . . . . .  30,246 tu 00,248 
Box or like article, ornamental powder, .B. G .  

'i'aite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.2'Z6 
Carpet border, J. Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,207 
Chain link, J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :<U.242 
Cord tip coupling, flexible, J. B. Hardy . . . . . . . . . . . . . 30.205 
Corkscrew handle. W. R. Clougb . . . . . . . . . . . . . . . . . . . .  OO.2M 
Counterbalance spring casmg, J. M. Gagan . . . . . . . . . Oli.� 
Cream separator, J .  E. Phillips . . . . . . . . . . . . . . . . . . . . . .  00 .244 
ltabric, A. Bierman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3t),2;)M 
Garment hanger, If. Sa.ger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO.�l 
Hu.ir drier. H . . K Bin�ham . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.:t�J 
Hammock back, W. A. Green . . . . . . . . . . . . . . . . . . . . . . . . W.:.!;)ti 
�.:'�t· �����t�. Ri;�d .�? i

.�
I
.�:: : :: : : : : : : : .' : : : .' : : :.' : :  :.: �:�fi 

Lamp chimney, W . .Buttler . . . . . . . . . . . . . . . . . . . . . . . . . . 3U.:!W 
h��:�g:-t�·l,L������riiei : : : : :  : : : : : : : :  : : : : : : : : : : :  :' .. �:�� 
Match sate or tray , H. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . ilO.2'l8 
Nut cracker base, A. Baumgtlrten . . . . . . . . . . . . . . . . . . .  aU.2'li 
Pattern, cost, .If. W. Beberdick . . . . . . . . . . . . . . . . . . . . .  �.259 
Pliers, member for pair of, L. P. Smith . . . . . . . . . . . . . 3J,ta7 
Pouring guide, L. Melcher . . . . . . . . . . . . . . .  " . . . . . . . . . . . ;·!J.23.� 
Punch die or cutter. O. Sohm. . .  . .  . .  . . .  . . . . . . . . . . . . .  3J.2�{6 
Scraper, cotton, Z. N. T. Milirolls . . . . . . . . . . . . . . . . . . .  00,241 
Sewing card perforators, frame for. J. R. Orwig . . .  00.240 
Stair corner guard. }I'. D. Goodwin . . . . . . . . . . . . . . . . . . . 00.252 
'i·ag. J. C. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;�U.2b4 
Thermometer case, J. B. Gabe . . . . . . . . . . . . . . . . . . . . . .  30.225 
Trousers fastening bar. A. J. Shipley . . . . . . . . . . . . . . . OO,23il 
l.'ype, font of, J. W. Phinney . . . .  , . . . . . . . . . . . . . . . . . . .  30,253 

TRADE MARKS. 
Antiseptic and germicidal compound. R. & F. 

Schweickhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02.518 
Bales of cotton and other flbrous goods, Planters 

Compress Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,509 
Chemical substance�, certain named. Actien Ge-

sellschaft fur Anilin Fabrikation . . . . . . . ;;2.529 to 32.5:;2 
Co:O"ee. HygieniC Specialty Company . . . . . . . . . . . . . . . .  32.517 
}4'irearms, Colt's Patent l.fire Arws Manufacturing 
Gre��:fo���bricaiijig 'p'urpose8: 'Snowdon' �iOll8' &' 32,536 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,53:1 
Groceries, certain named. Charles & Company . . . .  3'l,514 
Hair a.nd scatI' tonics , A. F. lticbardson . . . . . .  a2,ti2"l, 32.523 
Hats and caps. men's and boys'. Boogher. Force 

& Good bar Hat Company. . . . . .  . . . .  . . .  . .  . .  . .  . . . .  32.510 
Knit goods or underwear. Hay & Todd Manufac-

turlUj< Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U2.511 
Lamps, bicycle and carriage. Calcium King Lamp 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :12,535 
Medical compound, certain named, J. G. Baker . . . .  32.520 
Medicinal remedIes, certain named, E. L. An-

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,521 
Medicines and toilet preparations. proprietary. L. 

H. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.5�. 
OU. Illuminating, UnIon Chemical Company . . . . . . .  32.6:-)4 
Paints. certain named. A. A. Eberson. . . . . . . . . . . . . .  32,513 
Remedy for seasickness and car sickness. L. H .  

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.519 
Rubber boots and shoes. C. W. Linthicum . . . . . . . . . .  02,512 
Soap, Montgomery & McGrigory . . . . . . . . . . . . . . . . . . . .  32.527 
Soap and soap powders, J. Tulloch . . . . . . . . . . . . . . . . . . 32.5:l8 

s
oa

Bo,!,a
p'!.':,���: . ����e�: . .  ��� . ��.�ur

.I�.�: .�:. ��.��� . .  � 32,526 
Starch, launrlry, W. P. Clotworthy . . . . . . . . . . . . . . . . . .  32.515 
'rea, package, Oakford & �'ahnestock . . . . . . . . . . . . . . .  32.516 
Toilet preparations, certain named, M. C. Whelan 32.525 

PRINTS. 
. •  Alone on the Summil. " for glazed kid leather, 

American Leather Company . . . . . . . . . . . . . . . . . . . . . . . . 108 

LABELS . 

. • Armstron�'s Furniture Polish," for a furniture 

.. D���!:
h
�it:i�s:��lt�Up�bts���,,��1;8: r����;Jllc;i 

6.� 
certam named disease •. C. F. Dare & Son . . 6.H27. 6,8:/8 . . Dutcb Java Blend Coffee," for colfee, DaytOn 

.. Fi�m� �����,�fo�.n:lig 'f",i<i: J.' W ."Bi-r·weIY.'. '.'.: : �:�M 

.. Mellin'. Food for Infants and InVllli<ls." tor fOOd 
for infant» and inv .lido, MelJin'. Food COm. 

MeIY�r' iiiftii;is' 'F'ood)" for' 'food 'for' infapts' and 6,800 

u P��r��I,�ds
G����

n
':u�°'t����P���· coffee: 'o��il: 6,@l 

Peirce & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,825 
. . Uncle Sam's Butt-on Shine," tor a cleaning and 

poli8hin� preparation, R. F. Bradbury . . . . . . . . . . . 6.930 
•• Wurtzberger Malt Extract." for malt extract. W. 

E. Beckham. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,826 

A pri n t Pd copy of the speCification and drawing of 
any patent in the forei'wing list. or any patent in print 
l&sued SInce 1863. will be furnished from thIS office for 
10 cents. In orqeripg please state the name and number 
of the patent desired. and remit to Munn k Co . . 361 
Broadway. New Yorl<. Speci� r,,�'l� will be givel! where 
" large number of copieo &1'0 deJire<! ln 011" �iljl!,. 

ve��r�1�'::naJ1;�«jntt�e n;��e����e 
g����

e� �tlpro��: 
going list, provided they are Blmple. at a cost ot � each. 
It complicated the OOIIt ,.!II be a little more. For tull 
11UItrU_ � Jtmm " eo.. _ � .. ..,.. Ne .. York. Otber forelp ___ IDQ �  ........ 

CAN I BECOME AN ELECTRICAL ENGINEER ? 
For onr Free, handsomely illustrated book entitled " Can I Become an Electrical Engineer? " 

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A. 
(Conducted under the auspices of " 'l'BE ELBcrBICAL ENGINEER"). 

Endorsed br EYer,. Prominent Electrical EDglDeer. 

E L ECTROTY P I N C .  
Wood Base, Patent Meta.l Base, and 

Patent H Interchan(Jeable ' I 
Job, Catalogue and Book Plates. 

Q!!E f222E � 
1m. T. Barnum I Go. 424�!�e:I\��;}?Z����tB. 

R E EV E S " 

Variab le  Speed Cou nter Shaft 
for securing any speed without change of belt 
�fn��S80f

ofe����ine�f:fi�l[ch'�����
d 
P�?�ti�� 

Presses. Motor Carriages, Ironworkjn� Tools. 
Woodworking Machinery. or any and all ma­
chines requiring a chan..re of speed or feed. 

iT Send jM han<i.smnely illustraud 
Vau.tl(HJtW " S. A ." free. 

REEVES P U LLEY CO .. Co l u mbus, l n d . ,  U . S. A.  

':��e,;;f!:�.?;.�1)18\'�U�h�;j �e �cts treated : The 
Safety Valve, Injector, 

Pumps, Slide ' and Corliss ) ,  Lap and L.ead, 
Link Motion, Lubricator, Indicator, Horse Power, Refrlger-
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numbers fully explained, also the elements of algebra, hun· 
dreds of rules and examples in the simplest English. Silk 
t.:lutb, red edges, gold starn ped, $1.00. AC E N T 8 : Thill 
III a Money MakeI'. Sample copy and terms mailed on 
application . I�AIR() &; I ... EE. 283 WRb"Ah A .. .,., '�H I C'GO 

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

PATENTS 
T RA D E  M A RK S  

D E S I G N S  
COPYRIG HTS &C. 
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invention is probably patentable. Communic� 
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Patents taken through MUlln & Co. receive 

special not-ice, without charge, in the Sci¢ntifit Jlm¢ritan. 
A handsomely i I 1ustrated weekly. I ... ar�est cir· 
culation of any scientific journal. 'I'erms, f3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & C O . 3 6 I BrOadWay, N eW York 
Branch Office. b'25 F' St . •  Washington. D. C. 

IIURSOLL CYCLOI ETER. 2Bc. 
Most DuratJle, Practical and cneapes t i{;f 10,000 Miles aDel Repeat; constautly 

Moving HaDd shows Every Foot of Pro· 
gress-not every Quarter-Mile; attaches 

. to Fork or H ull. f<:"sily Read from 
Saddle. Postpaid 25c. La.rge Ma.tI 
Order Catalogue of Bicycles . ... ��'l3J�"Rs�"L)L'8lR:lo. Rg:p1: . � 

141, 07 Cortlandt St. , N. Y. C. 

LIFE PRODUCERS SUCCESSFUL INCUBATORS. 
L I FE  P R E S E  R Y E R S  

SUCCESSFUL BROODERS. 
about them in o u r  US-page cat&­

Mailed for 6 cents in stamps. 
CO., BOI 75, Des Moin .. , 18. 

HALF A CENTURY OF CYCLE8. -AN 
i
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st
°,fh�

f 
fl
t
r�� ��

l
�k

f
��� ��� o�r�;crf. 

to rig: R b6ne.shaker " and its successors. The tricycle. 'rhe 
modern wheel. Cycle buildinjl a science. Points of im­
provement. The pneumatic tire. A hand and foot 
cycle. With 9 i llustrations. Contained in SCIENTU'IC 
AMERICAN SUPPLEMENT. No. 1 11 l �. Price 10 cents. 
1.10 be nad at this Office and from all newsdealerA. 

Before You � � � o  a.vue, 

Buy an ·R.,:',;j;;,,:;;;,::;:;�;v;:�;:. 

Incubator 

1 20- 1 22 Liberty Street, N ew York, U. S. f" 

P R O POSA LS.  

SEALED PROPOSALS WILL BE RECF,IVED AT 
the Office of the Ligbt-House Engineer Baltimore, 

Md . • until 12 o'clock M • •  March 15, 1899, and then opened, 
for furnishing the material and labor of aU kinds neces­
sary for the compJ�tion and delivery of the metal work 
:��¥fl

o
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other information, may be had upon application to W. 
A. JONES, Lieut.-COlonel. U. S. A. 

T U R B I N ES lIT Send for Cata.logue " M." 
J A S .  L E F F E; L  &. C O .  

Springfielll, OhIO, U. S. A .  

����! TYPE W H EELS.  MOOELI  LEXPERtMENTAL WORK_lMAU.rMCHIKERt _NO'IEL.TIE& • ETC. "E.W 'YO  8nr.caL WORK. 100 ",,_AU 8! N .  T. 

Exp erimental & Mode l  Work 
Cir. &: advice fret. Wm. Hardam &; Son.4�1 Rose St.,N. Y .  

NOVELTIES & PATENTED ARTICLES 
Manufactured b y  Contract. Puncblng Dies, Special Ma' 
chlnery. E. Konigslow &; Bro., 181 SenecaSt.,C1eveland,O. 

B R I N D I N B  M I LLS FOR A L L  P U R POSE � . 

Tersal Eccentric Mill. Address J�0
!f�u

b:��e�i�lt 
SON, 2S Rodney Street, Brooklyn, N. Y. 

IVVEVTORS We make Speclal )lla.-ft ft chlner
l; Models. Pat-

':A::'I':;.o:':::p-a=te:'n";t=e::::d:":n:'o':;v:"e�lt::'l-es'::;::b;";y=c�on:';;:tr::;ac�r�s
"'gl�I

'Ij.::t
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Metallic Mfg. Co.,  Cor. 5th &; Elm Sts., Cincinnati, O. 

GAS �+Q GASOLINE ENG INES 
WAT E. R  M O T O RS B AC K IJ S  WAT [ R  M O T O R  CO N E.WA R K  N J U S A 

A L A R C E A N D  S U R E  
I N CO M E  I N  T H I S  

A simple and effective Nut Lock Patent for 8&le or on 
��h:IVo h�y�
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practical ideas. Address, E. W. Lynch, Brainerd. Minn. 

WA N TED 1�t��a��Jn����
n�g� r:��nTar

S�t% modern machine shop methods and who bas had ex­perience in engine building and · repa1ring. A p{)ly by 
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YOU CAN MAKE. $ I OO , A W E£, I\  ' OWN YOUR OWN SHOW, C OMPLETE OUTfIT-S I O O  
LIFE M O TION FII- M.5 & MA CH I N E:. S GREAT PAS SION PLAY &. S O D  O T H E R  S U B J E C T S  

t L L U S T R  C A ' _ L O G. U E:.. 5 F"' F� E.. E... S .  L UB IN. l.ARGE S T  MTR. PHILAO£L PHIA P A 

O DID YOU EVER COLLECT ST AMPS?­
J�

er
i ���

c����rlU:��tn:o���h �� iXlb��i 
an:! 60 ditIerent stamps from Cuba, Phil. Isl., 
Porto Rico, etc. , and our 8O-page li8t� etc. We Buy Old Stamps. 8tandard Stamp CO'18�Lo"" •• 

a ay ura and we will .howyoc S3 D S Send us your addre,. 

bowto make �aday 
absolutely Bure ; we 

furnish the work and teach you free ; you work in 
the locality where you live. Send 11S your address and we will 
explain the businpss fully ; remember we guaranteeac1earprofili . of 83 for every day's work . absolutely Rure; write at once. 
BOUL ."NUF.t.CTURl�G CO. \lox ns." DETROIT. Illes. 

TH E CYP H E R S I ncubator and Brooder 
The O n ly Pract ical System of I ncubat i o n .  

;\1.0
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and Regu

. 
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.
n Ab­

solute. Produces Strong, Ij:e�lthy Stock. 
GOES FREIGHT PREPAID. 

8� lOc. for juUy lUUBtrated catalogue to the 
CYPHERS INCUBATOR CO. 

Bell �, W.�I"" N. Y. 
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144 J t itutiftt �tuttitau. 
" THE PERFECTED AMERICAN WATCH." 

An interesting book of information about 
Waltham Watches . Sent free upon request. CARBORUNDUM (! 6�6 

CRINDING M ATERIALS C � 
IN ALL FORMS. 

THE CARBORUNDUM co., - NIAGARA FALLS, N .  Y 

American Waltham Watch Company, 
Waltham , Mass. ,  U .  S .  A. 

a" • • • •  • • • • •  • • •  • • • • • • • • • • • • • • • • • • • • • 

$1)0.00 and Upward. 

IT'S A EUROPEAN FAD "'; 
f�lii� •• �ii;��:='l todiscardborses and bicycles in favor of Auto-mublles. It Is "ettlnl< to be the 8lUIle In t h i s  

����:;hlrU� t o-d a t e  y o u  oUJlht to get a 
WI NTON MOTOR 

CAR R I A G E  
the best made conveyance 0 f it. class In this or any o t h e r  country. tllmple. 
� � � :1. rs�rgr:!L 

Price $1,000. No Agents. f�:�:�'!\�ft:: Hydro-carbon system. Write and ask when we could de.ive!" you one. Order book IS IIlling up. Catalogue tree. 
THE W I N T O N  M O T O R  CAR R IAG E CO . •  Cleveland, O h i o .  

The New Models 
0' the 

easily 
does 
the 
best 
work 

ington 
Standard Typewriter 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York 

ACETYLENE  APPARATUS 
Acetylene number of the Scn :NT I FIC AMERICA " SuP· 
PLKMKN'l', describing. with full lllustratioD8, the most 
���eg��:::f�� O:c���:n��e tb: l��,;�:��a��Ella:�:fe� 'I'he �as as made for and used by the microscopist and student ; its use in the magic lantern. 'rhe new French table lamp making its own acetylene. Contained in 
SCIENT"'IC AMERICA" SUPPLEMENT. No. 10li? Price 10 cents prepaid b y  mail. For other numerous valuable articles on this subject we refer you to P8J!'e 21 of our new 1897 Supplement Catalogue, sent free to any address. MUNN & Co., 361 Broadway New York. 

M��'�D'I P,t. Dau�lD ��idl� L'th� 
LATHES IN ONE.  

$70.00 ]I foot=PoWtr [atbt $70.00 

No. � SCREW CUTTING LATHE. 
9" swing, 25" between centers. 

and Outfit Of tools. 
S P EC I A L  O F F E R ! 

List price of the No. 4% Lathe is $65.00. We will furnish the Lathe 
with Set of Slide B.est Tools, 'l'bree Lathe Dogs, Five-inch Chuck 
with 'rwo Sets of Jaws. Lathe A rbor, and Set of Morse Twist 
Drills. 1·16 x % x 32ds, in all amountinl< to $85.00, for $70.00. Goods 
carefully packed and on board cars at Rockford. 

W Send jor Descript,ve Catalogue. 

W. F. & J O H N  B A R N E S  C O .  
999 R UBY STREET, R O C K FOR D ,  I L L .  

" P TRADE MARK D " 
E C A M O I  

WAS HABLE WALL P A P E R .  
The Novelty of the Day. Can b e  Washed with Soap 

and Water. Dirt, Grease. Oil, Butter, Ink, contagion 
and Germs of Disease can be Washed off. Wall Decora­
tion Revolutionized. Send for Samples and make in­
teresting Experiments. 
T H E  A M E R I CAN PEGAM O I D  CO .• 346 B'way, New York.  

TH E B EST IN T H E WO R L D .  
rJr Handsome illustrated catalogue describing our full liue of twenty-three models mailed free. 

Cbt Black mfg. flo., Erit, Pa. 
• • • • •  , ' , . , ' , . , ' , . , . , " " " , . , " " " 1  

£alcium Ring 
[amp. -

B U R N S  ACETY L E N E  GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price $3.:)0 
A{/Mts wanted in eVeTY wwn. 

CALC I U M  K I N G  LAM P  C O . , 
Waterbu ry, Conn. 

There!! no Kodak but tlte Eastman Kodak. 
By the 

(CYPRESS) T A N K S .  I NEW LINE TO PARIS KODAK For Manufacturing Plants, Hotels. Ranroa?s . • Waterworlis Systems for r by the magnificent Twin-Screw Express 8.S. Furst SYSTEM �man 'l owns snd PFlvate Grounds. Bismarck and Augusta Victoria. and the Twin-Screw 
Send for lUustmted Catalogue. Passenger 8.S. Pennsylvania. Pretoria, Graf Walder-

TO W E R  S (of Stee l )  see and Patrlcia of 12,SOO tons. 

W E CALDW E L L  C O  
SHORT E ST SEA ROUTE TO PARIS.  

• • • H A M B U R C -A M E R I CAN L I N E ,  22 1 E .  M AIN STREET. LOUISV I L L E ,  K Y . 3 7  Broadway, N .  Y .  1 6 9  Rand o l ph St" Ch icago, I I I . 

:!e��":o��so�olJae�fo..��e I�n::!:d daylight. 
The film is I?ut up in cartridge 
form and IS perfectly pro-

Of £our$� You Do, €o�rybody . DO�$ 
know that tbe 

tected from light by a strip of  
• black paper extending the full 

length of the film and several 
inches beyond each end. 

ESS and CORBIN 
Jldlustablt [to�rs and Pusb Buttons ! 

a:w- Send for our new 1899 Catalogue No. 10 showing 
1atest and most artistic designs. 

The Bristo l Be l l  Co., Bristo l ,  Conn. ,  U.S.A 
APOLLO BEST BLOOM 

GALVANIZED IRON. 
First-class work of all 

sorts is done with Apollo. 
Some sorts can be well­
enough done with inferior 
iron.  It don't pay. 

A polIo takes less time and 
saves money. You can't 
afford to use refractory iron. 

Apollo obeys the tool and 
makes no fuss. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 

An Aluminum Cover � wltb your name handsomely ��/ e�raved on, and �.'Ttf-.. ' ' 1 00 Visiting or  Busi ness Cards 

._��ii�i�'!'; '�' �" "  �:�r::�r4!i�y��� ���g� 
IT Agents Wanted. F I FTY CENTS,  Postage Paid . 

R. A. CHAPMAN, 40 Stauton St., New York. 

25c, Worth of Tool Know]H�[H 
t�d"eb°"fi::c"J�t�����tr':,�1 !��he�Y�h present market prices. Send 25 cents at once for 

MONTGOM ERY'S T O O L  CATALO G U E  
for 1898. 510 pages with index at  back. 
A handy book for every machinist and forema.n of workshop or factory. '.rhe finest and most accurate illustrations. Book is pocket size. 6ld: x 4J( Inche8, with rounded edi<es. Address 

M O N TCO M E R Y  &. CO. 
10li Fultou Street. New York. 

STE1'8..INO METAL POLISH fI- a,'!,ars':,"A��� ��:�s �t nt'bte tM:
a
��� "- '" pollsbin", your watch, jewelry and 

: . - fr��e:gi� si�Tc�rlX���is. ���r:: la:fd� 
' � - Liberal commilllsion to agents to seYI to .. . jewelers and other dealers. Also agents for canvassing. 

M I LLER BROS. & CO. ,  300  G reenwich St.,  New York.  

··········· ........... ·· .. ············ .. · ................ · ........ ·· .. e 

Grap h i c  �L��AH�L��s. 
R_� _ _  � 

�!�!I!I�I�. ,I 1 ' , ,;1 
Can be IItted to any cam· era. Hold 12 plates. 4 x 5 
��o·�r��yr�· o?hU;��\�� Cameras free. Special Cameras made to order. 

� �- , , The FOLMER & S C H W I N G  
M FG. CO. ,  2 7 1  C a n a l  Street, New York.  

9.1,.... ................................................................. ,� 

N OV E L  POCKET KN IVES ,  
of the best materials In the most artistic 8tyles. Your pbotos of celebrities, and name and addres8 Ull­handles. Handsome, useful. indestructible. Every I warranted. Send stamp jor Circular. A{/Mts Wanted. 

To load : simply insert this 
cartridge in the Kodak ; thread 
up the black paper ; close the " LM 
camera and give the key a few CARTRIDGE. 
turns, thus bringing the film into position. 

The ficture taking may then begin. 
The rol of a dozen exposures being com­
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break­
able. All Kodaks use light-proof film 
cartridges and, load in daylight. 

Kodaks $5.00 to $35 .00. 

CataloE"es/ ... e at t". EASTMAN KODAK CO. 
dealers or by ma#. Rochester, N. Y. 

Nearly EIGHT MILLION 
have been produced in the past thirty three 
years-more watches than any other factory 
in the world has produced in the same period. 

full Ruby Jeweled Elgin Watches 
have genuine ruby bearings-their other 
points of superiority can be told by any 
jeweler-ask him about the Elgin. 

A VVONDER IN 
�:�;�:M PANY. 2 Bar St" Canto n ,  Ohio.  

I
I 

Bicyclists who desire safety under aU conditions, who are fond of coast· 
-----------------

Ing. but like to have their machine under complete control In J E 5S 0 P ' S ST E E LTHB\�\RY 
every emergency, should try the I f O R  TO O L S, S AW S  E TC.  

W'!! J E S SOP .5. S O N S  t.: Q  91  J O H N  S T.  N E VI'  YORK ECLIPSE BICYCLE ���S��RroUtft��:�i� · 1  The rear sprocket has an Automatic Clutch which is thrown out of gear PRINTING INKS by holdlnll pedals .tIll. You coast with feet on pedals. Back 
pressure upon them instantly  applies brake. forward pressure as qulck I 

. 
Iy releases it. Simple, Safe. Aure. Write for part4culars and prices to Tbe 8CIENTIFlC AMERICAN I. pnntM "ita CH A8 

ECLIPSE BICY C L E  CO M PA N Y , Box X E L M I R A  N . Y.  ::'�Fbli���g�...fd�70��.:�t�'o�:.'}\�:e�ke'!;'��: 
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