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LIQUID AIR IN HIGH EXPLOSIVES. 
It is to be regretted that the ex travagant claims 

which have been made as to the cOlllmercial and indus­
trial value of liquid air should have diverted the atten­
tion of the public fl'om the highly meritorious industry 
with which Mr. TripleI' has prosecuted his researches, 
and the really brilliant success which he has achieved. 
It was no small tl'iumph for a private experimentalist 
to succeed in mak ing by the gallon what the most 
skilled scientists had only been able hitbel·to make by 
the ounce, and at a stroke to reduce the cost of the 
new substance a hundred fold. In some of bis recent 
lectures Mr. TripleI' has expressed himself as feeling 
hurt by the vigorous manner in which his statements 
have been attacked; but he should clearly understand 
that the criticism w hich he bas evoked has been diI'ect­
ed entirely at his theories, and does not throw any 
doubt upon the value of his work. 

In bis recent lecture i n  this city Mr. TripleI' exhibit­
ed fragments of two pieces of pipe, which showed in a 
very striking degree the powel'ful explosive properties 
of cotton saturated with liquid air as demonstrated re­
cently at his workshop. His assistant had' 

placed a 
small portion of cotton, thus saturated, in a short 
length of 2-inch gas pipe, and to pre\'ent the flying 
fragments from doi ng any damage, had inclosed the 
2-inch within a 6·inch pipe. The liquid air cotton was 
exploded and the 2·inch pipe (which was not tam ped in  
any way) was torn into small fragmants which cut their 
way cleanly through the outer pipe, !riving it a sieve­
like appearance. The h igh explosi ve qualities here in­
dicated have been proved by actual test in a European 
coal mine to be comparable in theil' effect to those of 
dynamite ; but it is not likely that the new explosive 
will hava any commercial value because its extreme 
volatility renders it imperative that the liquid air shall 
be used soon after it has been manufactured and 
immediately after the charge has been tamped in 
the hole. Unlike d ynamite, it  can not be stored for 
an indefi n ite period and used at leisure ; for with the 
present methods of transit i n  felt-covered cans, a 
3-gal lon can wil l be comp letely evaporated in ten 
hours' time. Even if  it  were distributed in double-waIl­
ed holders, with a vacuum space, as in the Dewar re­
ceptacles, the complete evaporation would only be a 
question of two or three days-an insuperable objec­
tion to its use in a large variety of operations where 
blastin� is a n ecessity. 

The general subject of high explosives and the rela­
tion of liquid air thereto fol'lu the subject of an inter­
esting article by a specialist in this line in the current 
issue of the SCIENTIFIC AMERICAN SUPPLEMENT. It 
has been written witLl the ouject of answering the 
many inquiries which have arisen regarding one im­
portant phase of the liquid air question. 

... ' . 

GRUSON ARMOR IN THE UNITED STATES. 
It i� not unlikely that the well-known chilled cast_ 

iron Gmson armor will in the future be utilized to a 
limited extent by the United States army in building 
up the national system of coast defense. It has been 
used very extensively on the Continent, especially by 
Germany a.nd Italy, and for the protection of land 
fortifications it has been found to give results supel'ior 
to forged steel. As compared with tha latter, chilled 
al'mor is more massive, many of the plates ranging up 
to 36 inches in thickness and 50 to 60 tons in weight. 
1"01' this reason it is never used on battleships; but for 
laud fortifications, where an extra 100 tons or so of 
weight presents no inconvenience, it  forms an ideal 
arlllor, being capable of use in masses of such form 
:Iud weight as will easily defeat the attack of the 
heaviest artillery. The plates, whether they are to be 
uuilt up into turrets or casemates, are cast in massive 
segments, with parabolic surfaces, and they are pro­
vided with deep tongues and grooves along their abut­
ting edges by means of which they may be fitted together 
without the use of bolts or any system of screw fasten­
ings. 

The outer face of the plates is chilled to a depth of 
from two to three inches, and this intense hardness, 
coupled with the great dead weight and the impossi­
bility of striking a direct blow upon the curved sur-

faces, renders a Gruson turret positively invulnerable. 
The German artillerists carried out  a series of search­
ing tests, placing shot after shot upon a turret, without 
being able to disturb its integrity. The system is of 
course costly, much more so than the earth and con­
crete protection behind which our coast defense guns 
are mounted; but there is no question that for a few 
of the more important and exposed positions, such as 
those at Sandy Hook or on Romer Shoals (which i t is 
proposed to fortify), the Gruson armor would ue found 
to well repay the cost of its installation. The long · 
standing proposition to erect the llew 16-inch 125·ton 
gun on ROilier Shoals is again to the front, and we 
think that if the government finally determines on this 
site it could not do-...better than mount this powerful 
weapon in a modern Gruson turret. So mounted it 
would be practically invuinerable, and its mere moral 
effect, commanding the channel at close range, would 
be an invaluable defense to the harbor and city of 
New York. 

• .e • •  

THE EAST RIVER TUNNEL. 
The development of rapid transit in Greater New 

York has been greatly stimulated by the passage of the 
bill authorizing the construction of a railroad tunnel 
frOll1 Brooklyn to the lower end of Manhattan Island, 
and the bill providing for the removal of the Long Isl­
and Railroad tracks from Atlantic Avenue. The pres­
ent schemes covered by these measures contemplate a 
through route from an underground terminus in lower 
New York to connect with the extensive suburban l'ail­
road system of Long Island. It is also proposed ulti­
mately to extend the turinel beneath the Hudson River 
to connect with the Pennsylvania Railroad terminus 
in Jersey City. 

We have frequently pointed out in the SCIENTIFIC 

AMERICAN that the difficulties of the rapid transit prob­
lem in this city were due to peculiar topographical  con­
ditions. Manhattan Island is hemmed in on three sides 
by a wide stretch of water, which in every direction 
but one has p l'evented u nbroken railroad communica­
tion with the outiying su burbs. The only direct means 
of exit by a suburban railroad is to the north over the 
l ines of the N ew YOl�k Central system. True it is there 

.is an excellent street car service and a IIlore limited ser­
vice of elevated cars running from New York to the 
outlying districts of Brooklyn ; but it is not the kind 
of express service which alone is capable of carrying 
business men in reasonable time to and from their 
suburban homes. We doubt whether the new East 
River bridge will afford the necessary connection for a 
service of the kind desired, for, while it will fOI'm an­
other val uable con nection between the street an d ele­
vated railway systems of New York and Brooklyn, 
there has been no proposal to use it for the running 
of express suburban trains. 

The new tunnel, however, by reason of its direct 
connect.ion with the Long Island Railroad through the 
depressed tracks on Atlantic Avenue, will afford every 
facility for running fast trains of several cars each 
from lower New York to the outlying s\lburbs of 
Brooklyn, and it is to be hoped that in determining on 
the final dimensions of the tunnel, rolling stock, etc., 
the company, having in mind the phenomenal growth 
which is in store for any residential districts that may 
be thrown into easy touch with the business centers of 
this city, will lay out both the tunnel and its equip­
ment on a most liberal scale. 

The depth of the tunnel has been governed by the 
necessary depth of the future New Jersey extension, 
which is estimated at 30 feet below the bed of the 
North River. Beneath ihe East River the road will be 
carried in two sepal'ate circular tunnels, after plans 
successfully adopted in the later London underground 
railways� The diameter of each tube has been placed 
at 14 feet 6 inches, and hence we infer that carlt of 
special design, smaller than the standard rail way 
coach, are to be used in the tunnel. This would, of 
course, prevent the running of standard through trains 
from any part of Long Island to Manhattan Island, 
and for reasons stated above would i ndicate a failul'e 
on the part of the promoters to real ize the possibilities 
of the tunnel. The difference in cost between the 
tunnel proposed and one of standard railroad dimen­
sions would not be prohibitive, and would be hand­
somely repaid in its enlarged usefulness, especially when 
the New Jersey connect-ion shall have beenmade. 

••••• 
THE PAN·AM:ERICAN EXPOSITION. 

The Board of Dil'ectors of the Pan-American Exposi­
tion Company have agreed that the coming Exposi_ 
tion shall be located at the Rumsey Farm on the 
Niagara frontier in the northern suburbs of the city 
of Buffalo, and include a part of Delaware Park. 
Three experts including an architect and a l andscape 
architect made the selection. The proximity of the 
Rumsey site to a beautiful  park and its accessibility 
are all points in favor of this location. The approach 
is through some of the most attractive residental dis­
tricts of the city, and the whole area is within fou r  
miles of t h e  City Hall. Arrangements for p reparing 
the site for the Exhibition purposes wi l l  be begun at 
once. 
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GOLD Ill' THE PmLIPPmB8. 

BY THB PllJLIPPIIiB OOBBB8pOIIDBIIT 011' THB 80Il!IITIlI'IO AJIBBICAN. 

Whether or not a tropical El Dorado will be discov­
ered in our newly-acquired Phi l ippines the future 
alone can decide ; but  certain it is that much time and 
labor will be expended in  seeki ng the gold which the 
islands are said to contain. Before the outbreak of 
hostilities, American prospectors had made many trips 
inland ; but the attitude of the nati ves prevented any 
systematic exploration of the country. Meager thou�h 
the information acquired may be, there can be but 
little doubt that, i n  the u nknown interior of many of 
the islands and in Luzon in particular, gold l ies buried 
away. 

It was the quest for gold arid silver which, four h u n­
dred years ago, urged Spanish adventurers to begin a 
great cou.rse of discovery and exploration. It seems, 
therefore, inCl'edible that after having acquired pos­
session of these islands and established here their 
civilization, these gold -seeking Span iards should have 
left u ndeveloped the natural resources of the terri­
tory. 

But they never really  subd ued the natives ; and, al­
though they built up their great city of Manila and 
established trading-stations, their conquest was not 
extensive. They never subdued even the tribes which 
inhabit the country bordering the coast. During all 
the long years of Spanish dominion, from the founding 
of the first colony to the loss of the islands, the natives 
constantly rose up in rebellion against their rulers. 
Hampered by their efforts to bring the insurgent 
tribes to subjection, it  was impossible for the Spaniards 
to explore the land beyond the beautiful rice fields and 
tropical groves, in the deep, dark j ungles of the in­
terior. 

The natives themselves have never extensively en­
gaged in mining ; but the little digging which they 
have done has not been without its good results. In 
Manila, much gold in the form of jewelry and orna­
ments skillfully worked by the natives is  sold in the 
shops. 

Among IIlany of the tribes of the interior, it is con­
sidered sacrilegious to disturb the earth ; for which 
reason t hey have themselves not dug for gold and have 
prevented others frOln. so doing, During the last few 
months they have resisted the encroachment of Ameri­
can gold seekers, because, they said, they feared that 
the wrath of their gods would fal l upon them, if the 
earth were made to yield its treasures. It may be that 
there are other reasons ; for the nati ves, although su­
perstitious, are crafty, and would naturally oppose the 
mining of the noble metals by any save their own 
people. 

Still another reason may be advanced to explain the 
undeveloped condition of Philippine mineral resources. 
The friars, who wield so enormous an influence, have 
al ways combated every plan which would tend to the 
enlightenment of the people and the gro wth of large 
industries ; and especially have they been opposed to 
the digging of mines, despite the evidence that precious 
ores exist. 

The m ining of the. natives has been confined to th e 
alluvial deposits of the rivers ; for there is not a stream 
rising in the lllOuntains of Luzon and the other islands 
which has not its gold-bearing sands and deposits, 
from which for centuries the larger portion of the pre­
cious metals has been obtained. 

Hostile though th e  natives IDay have been to the ad­
vance Jf explorers, the possibilities of the islands un­
der any other rule than Spain's would, ere this, ha,"e 
been known. Ouly with much difficulty was it possi­
ble to obtain a mining grant from the Spanish offi­
cials ; and, for a foreigner, the obstacles encountered 
in obtaining a concession were well nigh insurmount­
able. 

Since the capture of Manila a number of American 
prospecting parties have been exploring various parts 
of the islands. Although their wOI'k has been greatly 
retarded by the insurgents, they have, neverthel ess, 
succeeded in locating some very ric h veins  of gold, 
which wil l  be worked when peace is established. Even 
before the outbreak of our war with Spain, a company 
composed largely of Spanish residents of Manila had 
undertaken the allu vial mining of gold ;  but nothing 
m ore than the preliminary prospecting was ever ac­
complished. So promising is the outlook for the future 
that many of our soldiers, particularly those of our 
Western States, have expressed a desire to remain i n  the 
Phi lippines in order to engage in mining after the in­
surgents have been subdued. 

Our prospectors have confined their explorations to 
Luzon; but even on this island, perhaps the most 
civilized of the entire Philippine group, are regions 
which have never been trodden by a white man. Some 
of the other islands, it is said, also contain gold, and on 
Mindanao it is certain there are valuable deposits. Old 
miners, who have been in Cripple Creek and in the 
Klond ike, have already arrived in Manila, and form 
hut the advance of an army of gold-seekers, which will 
i n vade the country when peace has been established. 
The present war cannot long continue, nor can it long 
delay the development of the mineral resources of our 
eastern possessions. 
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SOIE SIOKELESS POWDER COIlSIDERATIOIlS. 

BY FREDERICK H. M'GABIB. 

An interesting discussion relative to the merits of 
certain smokeless powders and processes is now in pro­
gress in the columns of the SCIENTIFIC AMERICAN and 
the SCIENTIFIC AMERICAN SUPPLEMENT. There are 
certain considerations that may escape the interested 
lay reader in forming an opinion, and yet they are of 
absolute importance in reaching correct conclusions. 
A bridge may be correctly designed and yet fail through 
bad workmanship in construction. Such was the case 
of the Ashtabula bridge some years ago, for expert en­
gineers checked the calculations and plans after the 
accident and found them correct. A wrecked gun does 
not necessarily settle the fault upon a powder at once. 
Good j udgment requires that such a conclusion m ust be 
reached through a process of el imination of_other causes 
that have a possibility of existence. A smokele�s pow­
oer must conform to certain general conditions such as 
chemical stability. mechanical stability. uniformity, 
absence of dangel'Ous ingredients. con venience of load­
ing, ability of being manufactured commercially. Yet a 
powder exhibiting a h igh degree of value in all these 
essential properties may be delivered by one company as 
a trustworthy article, and by another company as an 
equally dangerous explosive. The personal equation of 
the factory management and equip ment determines the 
value of a powder. To state that a given formula and 
process is  a commercial commodity is not equivalent 
to stating that any set of ignoramuses can" shove it 
out " satisfactorily. To manufacture a good smokeless 
powder requires a well designed factory, good mate­
rials, and a large enough corps of explosive engineers, 
thoroughly trained, practically and theoretically, who 
understand the limits bounding the production of a re­
liable powder. Those limits are known to the trained 
men, for the experience gained with the early smokeless 
powders and the investigations of conditions occurring 
in gunnery are at their command. Though cordite is 
held to be too erosive by the majority of ordnance and 
powder experts, the English government has an enorm­
ous amount on hand. and is satisfied by wide tests that 
it can be relied upon. Yet cordite has to its record 
several guns destroyed and many lots rejected as dan­
gerons. Properly made within proper limits it appears 
to-be safe for storage and use. Made outside of those 
limits it becomes so warped as to be dangerous. The 
early experience of the United States with brown 
prismatic powder consisted in  rejecting more than it 
accepted. The Ordnance Department of the army 
finally detailed an officer to study the question, and he 
succeeded in putting the matter on another basis alto­
gether. 

A good illustration may be had from the meteoric 
career of the Leonard powder. In 1890 Dr. R. C. Schllpp­
haus brought out a first-class nitroglycerin powder, 
the demand being at that time for the ballistics possi­
ble with such powders. The nitrocellulose he adopted 
was one determined after long investigation of many 
varieties to be  the best adapted for incorporation with 
nitroglycerin. The safe proportion of that explosive 
he placed after another series of experiments at 60 per 
cent. Being ahead of the times he retired until 1893, 
when he and Hudson Maxim grappled with the prob­
lem of a gun-cotton powder with the ballistics of nitro­
glycerin powders. Meanwhile an assistant in that 
early work who had picked up some crude ideas of the 
subj6ct helped to launch the powder in question upon 
its erratic course. Using a very poor nitrocell ulose for 
the purpose, the nitroglycerin was increased to 75 per 
cent on the general idea that too mueh could not be 
had of a good thing ; of course the powder (1) . . sweated" 
and the men susceptible to nitroglycerin effects at the 
proving grounds developed big headaches. Storage 
in winter brought out the ugly " nature of the beast." 
At Sandy Hook, samples gave s pectacular exhibitions 
of ballistic variations. A charge giving 24,000 pounds 
one month gave 40,000 pounds the next. The navy lost 
an 8-inch rifle through similar circumstances. While 
samples of good nitroglycerin powders keep in  excel­
lent condition,_ I have seen Leonard powder of 1894 
crumble away between the fingers in 1897. But w e  
cannot condemn nitroglycerin a s  an ingredient for pow­
ders upon these experiences, although the navy experts 
gave it  an undue prominence in fixing their attitude 
upon the matter. The trained explosive eng-ineer 
would have thrown the powder out of consideration at 
once upon the grounds of its formula. The known 
limits had been clearly exceeded and dangerous quali­
ties were to be naturally expected. Again, those early 
samples, such as were shown at the World's Fair, ex­
hibited careles3 manufacture, many lumps of uncon­
verted nitrocellulose being apparent in the individual 
grains. When the Russian government destroyed a 
lot of cordite it had purchased, what was proved was 
that the lot had been badly made, since satisfactory 
orders of magnitude have been delivered since. 

If I may venture the opinion, the> average American 
powder manufacturer does not pay enough attention 
to this personal factor. Machines are more reliable 
than men only when a high intelligence is connecting 
and limiting them. The so-called ..  practical" man 
must give way to the trained experts in  chemistry, ma-

J citutifi, �lUtri,au. 
chinery, manufacture, and mathematics, before the 
era of first-class powders is ushered in. A good for­
m ula and process are not going to run themselves in 
desired directions, while superintendents are ignorant 
or more concerned with quantity than with quality. 
Yet it must be confessed that Congress and the depart­
ments do not aid matters any. The one is averse to 
encouraging ideas, the other is backward in necessary 
appropriations, and the inventor generally gets dis­
heartened between the two. 

There is generally plenty of money for making mud 
holes navigable, or for other philanthrophic proposi­
tions for constituents, but a plan to catch up within a 
few years of Europe bl'ings out patriotic denunciations 
of our infidelity in not relying upon God to keep our 
powder dry and win our battles. 

With the official board's new ideas arose the frigidity 
of atmosphere that makes liquid air a luxury. A man 
who has had extensive dealings with the government 
stated the case as follows : " Do not try to educate the 
government if you desire to declare dividends. Sell 
them what they think they want. If  they wish to call 
red sand smokeless powder, furnish it if you see a 
profit in it. " And the trou ble is that the government, 
willing to give a $500 politician a $2, 500 position, is con­
tinually haggling on prices for articles in regard to 
which the question should be quality, and not price. 
This puts a stress upon manufacturers to cut prices 
when they should not, and cover it by questionable 
economies, or forcing the output. 

The smokeless po wder business is no Klondike, for acci­
dents are costly, business variable, and new things liable 
to make a plant archaic. One company is said to have 
dropped $200,000 in explosives during the last three or 
four years. Liberality-to please Congress in our 
phrases-should be the order of the day to secure the 
means of offense and defense, upon whose q uality mil­
lions will depend in the future. 

THE PLANT PRODUCTS OF THE PHILIPPINE ISLANDS. 

The Department of Agriculture has recently issued a 
report on the plant products of the Phil ippine Islands, 
which is particularly interesting at the present time. 
The report deals with the agricultural resources of the 
islands as they now exist, and shows that although 
an agricultural country, the islands do not produce 
enough food for the consumption of the inhabitauts. 
In order to supply the deficiency, it is the custom to 
draw upon rice-producing countries, such as Cochin 
China. About one-ninth of the area of the Philippine 
Islands, or 8,000,000 acres, is devoted to agriculture. 
When the natural fertility of the soil is considered and 
the large amount of the rich land not yet cultivated, it 
can be assumed that with better agricultural methods 
the products of the islands could be increased ten-fold. 
Rice forms one of the most important food prod ucts of 
the islands ; more than a hundred varieties are gro wn ; 
the annual production is about 36,000, 030 bushels. 
This is, of course, far below the actual requirements of 
the population. even when supplemented by other 
vegetables and fruits. Maize, next to rice, is one of 
the most important of the grain products of the Philip­
pines, and the s weet potato follows maize in  turn. 
Fruits grow in great abundance, bananas heading the 
list. Large q uantities of sugar cane are grown, b ut 
owing to crude methods of manufacturing, the sugar 
is inferior in quality, and is sold for a low price. Cot­
ton is not as valuable a product for the islands as it  
was once, owing to the successful competition of  British 
fabrics. Formerly indigo was also one of the impor­
tant prod ucts of the islands. Coffee plantations thrive 
well, but the coffee is not of the best quality and the 
plantations are not well managed. In most of the 
islands of the archipelago tobacco is gro wn, and over 
one h undred million cigars are annually exported 
from Manila, and the shipment of leaf tobacco aver­
ages about 20,400,000 pounds. The islands also furnish 
spices and the medicinal plants are abundant, b ut 
most of them are little known. 

••••• 

PHOTOGRAPHY OF PAINTINGS AND DRAWINGS. 
At a lecture given before the Photo Club of Paris, 

M. Sanger Sheperd brought out the results of his ex­
periments as to the best method of photographing 
paintings, drawings, manuscripts, etc. In the case of 
paintings, he dwells upon the importauce of having 
the picture lighted in the proper manner. 

For pictures in  which the tints are delicate, such as 
water colors, he recommends exposure by diffused day­
light, but for those whose color is somber, such as that 
of old pictures or oil paintings. he prefers exposure in 
the open air as being more suitable, for in this way 
details in the shadows are obtained which it is impos­
sible to have otherwise. 

If artificial light is used, the sources of ligh t should be 
placed to the right and left, and rather near the picture. 

If they are too far off, and too near the camera, dis­
agreeable reflections are produced. 

In the reproductions of drawings, writing, or printed 
matter, the lecturer recommended the use of It blue 
screen, and a small diaphragm. The focus must be 
carefully made, a full exposure being gi ven, and once 
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the negative is fixed, it should be plunged for several 
seconds into a bath of reducing liquid (hypo and red 
prussiate of potash), in order to obtain complete trans­
parence in the whites of the negative. 

As to the method of development, it is found that 
hydroq uinone and kindred developers bring out first the 
blues, then the greens, and lastly the reds. However, 
as the development of a negative with tliese substancps 
requires from 10 to 30 minutes, it is to be feared that 
the reds will  not be produced. On the contrary, 
metol and other similar developers -cause the whole of 
the image to appear at the same time, and proper 
density may always be obtained by prolonging the de­
velopment. 

THE "REINA MERCEDES." 
With the arrival of the protected cruiser " Reina 

Mercedes " at an American port, the navy secures at 
once a useful  addition to its fighting strength, and the 
most valuable trophy of the war. When the i l l-fated 
" Maria Teresa " was floated and started for the United 
States, it looked as though we would secure at least 
oue of the big 7, 000 ton armored cruisers of the Spanish 
navy, which, under a new flag but retaining its old 
name, would perpetuate the brilliant victory in Cuban 
waters. But that was not to be, and for awhile it 
looked as t.hough the many small  gunboats and 
launches captured in the Philippines and a fe w that 
were secured in the West Indies would afford us no 
naval trophy of  the war much over a thousand tons in 
displacement. 

The " Reina Mercedes," however, is a very service· 
able vessel of 3090 tons displacement, or a l ittle less than 
the "Raleigh, " her trial speed also bei ng about 1� knots 
less, or 1772' knots an hour. She was built at Cartha­
gena, in 1887, or three years later than the " Atlan ta" 
and" Boston," and was one of the ships of the earlier 
period of the reconstruction of the Spanish navy, when 
the design and building of Spanish vessels was largely 
carried out by British naval architects. Presumably, 
therefore, she is a well-built ship and capable, after 
overhauling and re-armi ng, of being made into a 
serviceable modern cruiser of the protected type. Her 
original armament consisted of six 6'2 inch Hontoria 
guns ; two 2'7-inch, three 2'2-inch, two l'5-inch and six 
1'4- inch rapid-fire guns, with t wo machine guns. She 
was fitted with no' less than five torpedo tubes, and as 
all of these are above water they will probably be 
closed up, the above-water discharges being now con­
sidered as constituting a greater danger to the ship 
that carries them than to the enemy. 

The new armalllent wil l  consist of six 6-inch Ameri­
can guns of the new long caliber, smokeless powder 
pattern, and the miscellaneous sizes at present in t h e  
secondary battery will b e  replaced by o u r  standard 6-
pounder and I-pounder rapid-fire guns. The new navy 
6-inch gun will  be a more powerful weapon than the 
old 6 '2 inch Hontoria weapons; and that the latter were 
destructive was shown by the havoc wrought by a shell 
from one of these weapons which was fired from the 
Socapa battery and entered the forward battery of 
the" Texas," p utting it out of action for t he time 
being. Those who wish to see what such a shell can 
do will find i l lustrations of the damaged plates in the 
SCIENTIFIC AMERICAN of August 20, 1898, 

It so happens that the comparati vely slow speed, 17'5 
knots, of the " Reina Mercedes," her size and battery, 
will Tender her practically a sister ship to the half 
dozen cruisers authorized by the last Congress. These 
ships are to be of 3, 100 tons displacement and 16-5 knots 
speed. They are to carry an armament of ten 5-i ncll 
rapid-tire guns. and will have a trial coal capacity of 
470 tons. The coal capacity of the" Reina Mercedes" 
is 600 tons. Allowing for depreciation of her ma­
chinery, it will  be seen that her speed is about the sallle 
and her coal capacity greater than the new cruisers, 
thus rendering her admirably  adapted to the particu­
lar class of service for which they have been designed. 

• ·e· • 
COMMERCIAL PRODUCTION OF LIQUID AIR. 

The General Liquid Air and Refrigerating Company, 
of New York, has - been for several months erecting a 
plant in New York city, which is now practically com­
plete. The apparatus is upon a scale suitable to be 
operated by a steam engine of 200 horse po wer. The 
liquefying apparatus is the invention of Messrs . O�ter­
gren and Hurger, the engineers of the company. The 
first experimental run was made on May 25 and 
resulted in complete success. The liquid air is said to 
have poured from the discharge pipe at a rate which 
indicated the easy production of one gal lon a minute 
at full load. This q uantity is the amount which the 
inventors had predicted in advance as the output of 
the mach ine. During the experimental run the aver­
age pressure maintainE"d in the compressor was 800 
pounds, while at full load the pressnre to be carried is 
2,003 pounds. When the success of the plant was evi­
dent, the men employed in the factory went w ild with 
enthusiasm, took Mr. Ostergren upon their shoulders 
and carried him around the works in triumph. We 
expect to present to our readers in an early issue a full 
and illustrated account of the plant, with details of the 
process employed. 
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:rOCKET VOLTMETER AND AN ELECTRIC 

SOLDERING IRON. 
A handy pocket voltmeter in the form of a watch is 

one of the instruments exhibited by the Whitney Elec­
trical Instrument Company, at the E lectrical Exhibi­
tion. This meter has a five-volt scale divided to fifths 
of a volt, and below it, on some instruments, a milli­
ampere scale also. It is designed for storage battery 
work principally and for all similar work in which low 
potential and small  current readings and tests are 
made. Inside the case, as will be seen from our il lus­
tration, is a circular magnet which holds the needle at 

A WATCH VOLTMETER. 

zem by keeping the magnetic bar on its lower end in a 
horizontal position. When the cunent passes through 
the solenoid, this short bar is moved through an arc 
and moves the needle w ith it. A piece of soft iron is 
placed in the top part of the solenoid for the purpose 
of attracting tlle magnetic bar mOI'e strongly, for if 
this were not done the dimensions of the scale would 
have to be uneven at the end. The meter will com­
mend itself to all because of its compactness. 

Another convenient article at the Electrical Exhibi­
tion is an electrical ly heated soldering iron intended 
for soldering wire, electrical connectiops and other arti­
cles. Between the handle and the soldering copper 
point is located a coil of German silver wire in sufficient 
quantity to give out the required heat {or soft soldel' 
in a very short time. The current is  taken from an or­
dinary lamp socket through flexible lamp cord, and 
only a trifle more is required to heat the coi l than is 
necessary for a 16 candle power incandescent lamp. 

The electrical soldering iron is now preferred by elec­
tricians in their work on account of the Unif01'l1l heat 
obtained, and we are informed it is now in general use. 
This iron is only one of many other interesting appli­
cations of electricity for heating purpolies shown by 
the American Electric Heating Company at the east 
elld of Madison Square Garden 
H all. 

••• 
A n  Intelligent Fish. 

M. Semon in his recent voyages 
has observed an interesting fact 
which shows the large develop­
ment of the memory and faculty of 
observation of a certain fish called 
the Echeineis remora. It is known 
that this flsh is provided with a 

kind of sucker on top of its head, 
which it uses in order to attach 
itself t,o hulls of vessels, the shells 
of tortoises, and even to fish larger 
than itself, such as the shark. One 
day, during a voyage near Aus­
tralia, M. Semon having cooked 
some crabs of a very savory OdOI', . 
the remains of the repast were 
thrown overboard. Each fragment 
as it fell was seized hy a fish about 
9 or 10 inches long. M. Semon re­
cognized the echeineis, and wished 
to procure a specimen . The first 
fragment of crab which he thl'ew 
into the water was baited to a hook 
and line, and a specimen was caught 
at once. The line was again thrown, 
under the same condition, but not a 
single echeineis would touch it nor 
even fragments not so attadhed. 
During the whole day the fish de­
clined to eat anything that was 
thrown to them. Evidently they 
had Been one of their comrades dis­
appear and became distrustful on 
this account ; thus they remained 
attached to the bottom of the vessel 
without allowing themselves to be 
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tempted. This same observation was repeated on dilfel'­
ent occasions. M. Semon could easily take one speCimtIl 
of echeineis, but never two of the same band in the 
sall1e day. These fishJhave evidently a power of observa­
tion and a ll1emory not possessed by most of their kind, 
as everyone knows that at the same spot one may catch 
any quantity of fish of the same kind, who neverthe­
less see their companiol1s disappear in a mysterious 
manner. As to the habit which the echeineis have of 
fixing themselves to the hulls of vessels, M. Semon ex­
plains this by supposing that these fisb live upon the 
debris of food and other waste matters of the ship. 

. 1. . 
Consumption of Rice In France. 

M. Maurel has communicated to the Congrl'ls des 
Societes Savantes the results of bis observations upon 
the consumption of rice in France, and showlS that 
fmm 1875 to 1895 this has increased from 34,000,000 to 
68,000,000 of kilos. He had studied the causes and 
consequences of this, espeCially from the point of view 
of hygiene, but also as to the commercial interests of 
the country. The importation of rice from 1875 to 
1895 has increased from 2,500,000 to 65,000,000 of kilos, 
and the price has fallen so that rice flour now costs appre­
ciably less than wheat flour. He shows that rice occu­
pies a high place as a food, and that its calorific pro­
perties are the same as those of wheat, 100 grammes of 
wheat giving 350 calories, and 100 of rice giving 353 
There would thus be no disad vantage if the latter were 
1110re generally adopted as an aliment, thus replacing 
wheat. 

As to the question of commercial interests M. Maurel 
shows the advantages which would result by replacing 
t he wheat imported from foreign countries by rice from 
the French colonies. He shows also that rice flour may 
be mixed with that of wheat up to the propOl·tion of 6 
per cent without detriment to the bread thus produced, 
and without diminishing its nutritive properties. 

.·e .• 

AN ICEBERG AT ST. JOHN'S, NEWFOUNDLAND. 
It is not unusual at the proper season of the year 

for vessels to sight icebergs while making the 'frans­
Atlant.ic passage, specially if the vessels happen to be 
taking a northerly course, but it  is seldom that an ice­
bet'g grounds so that it can be seen by those on shore. 
This was recently the case at St. John's, Newfound­
land, where an enormous iceberg, 150 feet high and 
nearly a quarter of a mile long, grounded off the south­
side entrance to the harbor, where it was, of course, 
seen by many thousands of spectators. 

Most icebergs are produced ·· from glaciers which 
move down from elevated heights in the int£'rior of 
some land in the Arctic regions. The glaciers 1110ve 
slowly onward into the deep wat.ers of the sea, and 
from time to time fragments break off from the ad­
vance border and float away, forming icebergs. Oc­
casionally whole masses of ice break off at once, really 
forming floating islands. Ice islands are also made by 
the breaking up of the great fields of ice of the Arctic 
region. In the Atlantic Ocean most of the icebergs 
come from Greenland and Iceland, the greatest nulU­
bel'S being produced on the west side of Greenland. 
From Labrador the ice is floated with the current 
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past Newfoundland, and keeping near the Great Bank 
the warming influences of the Gulf Stream cause it to 
disappeal·. Usually the limit of travel of icebergs is 
40 degrees north latitude, but in the South Atlantic 
Ocean they have been found as near as 37 degrees 
south latitude. Naturally these immense masses of ice 
are a serious peril to navigation as when the " Arizona " 
smashed her bow on an iceberg off the coast of N ew­
foundland on November 7, 1879, and they frequently 
lodge on the banks of Newfoundland, much to the dis­
comfort and danger of navigators. Nothing is more 
imposing than the sight of one of these immense ice­
bergs, which might send the fin est ocean steamship to 
the bottom in a fe w moments. The iceberg is apt to be 
of an iutense bluish white ; they are real floating 
mountains of ice. The sun melts them unevenlv 
causing rugged and picturesque peaks to jut into U;; 
air, and in northern latitudes, where whole fields of 

rl 

-'- %! 
AN ELECTRICALLY HEATED SOLDERING IRON. 

icebergs are seen, they look l i ke fairy castles. Dr. 
Kane in his first cruise counted 280 icebergs in sight 
at one time, and most of these were over 250 feet high. 
It is, of course, a well-known fact that about one­
eighth or one·ninth of the berg projects above water. 
As might be imagined, the iceberg, containing as it 
does at its base many pieces of rock carried down by 
the glacier from some northern country, scores the 
bottom of the sea, acting really l ike a gigantic file. 
When the en ormous bu lk  of the iceberg is considered, 
it will be seen that the current hurrying it along might 
cause the iceberg to produce considerab le change in 
the floor of the sea over which the iceber/? passes, and 
geologists recognize in this operation a repetition of 
tbe phenomena accompanying the distribution of the 
drift formation and the production of rounded bowl­
ders, gravel and sand. 

. .  '. 
Parade of A u tomobile •• 

A parade of automobile vehicles took place in New 
York on May 24. The·route was from Madison Square 
Garden, by way of Madison Avenue, Fifth Avenue, 
Lenox Avenue, Morningside Avenue, and Amsterdam 
Avenue to Columbia University. The parade started 
from Madison Square Garden at 3:30 P. M. and ended 
at the University at 4:30 P. M. 

The parade was led by Col. A. A. Pope, driving his 
Columbia Stanhope, then followed Mr. Riket·, in h is 
Stanhope, followed by a large nu mber of automobile 
vehicles. There was considerable dissatisfaction over 
the fact that the automobiles were not allowed in the 

Park. The time wil l  doubtless come 
when automobiles will have equal 
rights with carriages drawn by 
horses. The parade was considered 
a very satisfactory one, and was 
witnessed by a large number of 
spectators. 

...... 

An AmerIcan Rrldge for Japan. 
The Phamix Bridge Company has 

received a contract to build a large 
steel bridge for the Im perial Rail­
way of Japan. The bridge will be 
in six spans and will be one of the 
largest steel bridges ever contracted 
for by American bui lders. As soon 
as the plans are completed work 
will be begun, and the bridge will 
be ready for shipping by Septem­
ber 1. 

, . ,  

The Parl.-Rordeaux Automobile 
Race. 

A STRANDED ICEBERG At ST. IOHN'S, NEWFOUNDLAND. 

The automobile race from Paris 
to Bordeaux, a distance of 353 miles, 
was won by a carriage cal led" The 
Petroleum Duke,"  the running time 
being eleven h 0 u rs forty-three 
minutes and twenty seconds, or at 
the rate of twenty miles an hour, 
which is a very remarkable speed 
for so long a distance. The carriage 
had four seats and the engine 
was of four horse power. There 
were twenty-eight competitors in 
the race, and an occupant of one 
of the carriages jumped off while 
it was in motion �nd received fatal 
injuries. 
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A POWERFUL OPEN CIRCUIT BATTERY CELL. 
The value of pri mary batteries designed for open cir­

cuit work depends upon their freedom from local aotion, 
a m inimum of internal resistance, quick recovery from 
an accidental short circuit and non-deterioration by 
evaporation. The Harrison cell shown in the accom­
pany ing il lustration possesses many of these . features 

A POWERFUL OPEN CIRCUIT BATTERY CELL. 

besides having a high electromotive force and a larger 
current discharge in proportion to its size than is usual 
in other open circuit batteries. It is quite simple in 
construction, requires very little care, and operates 
quickly after it is set up. The glass j ar is about 3 
inches square by 5 inches high and has a bell-shaped 
mouth paraffined, on which sits a wood cover holding 
the elements in suspension below. Cast in the jar is a 
l ine for water indicated by a . . W "  and another line 
above marked "A" for acid, making a very convenient 
guide for fil ling. The exciting fluid is sulphuric acid 
of 66° Baum�. The elements consist of a cylinder of 
peroxide of lead about an inch in diameter encircled 
by rubber bands and a cylindrical short zinc bar of the 
same diameter. 2 inches long, amalgamated with mer­
cury to protect it from the acid. The rubber band on 
the lead element prevents the zinc from coming in con­
tact therewith in case the rod supporting the 
zinc becomes loose. 

In setting up the battery the acid is added 
to the water and the whole allowed to stand 
until the solution is cool, then the elements 
are immersed in the solution and the battery 
is ready to operate. Convenient binding posts 
are on the cover for connecting the cell to the 
line or to other cells in series. 

Four of these cells have been in use in our 
office on our open call bell circuit for several 
months, requiring little or no at,tention, and 
have given good satisfaction . 

When exhausted, the zinc becomes spongy 
and soft and the strength of current diminishes, 
but the batttery can be quickly renewed by 
putting in a fresh zinc and fresh acid. Each 
cell is rated to give 2 '45 volts and 40 ampere 
hours, so that the electrical energy produced 
costs but litt le over one cent per watt hour, 
making it a very economical battery. 

The small size of the cell, its cheapness, its 
remarkable recuperative power and high volt· 
age, adapt it to the open circuits of burglar 
alarms, telephone transmitters, electric bel ls, 
and to the operation of dentists' and physicians' 
outfits. 

The cell is manufactured by Harrison Brothers 
& Company, Philadelphia, Pa. , who are intro­
ducing it through the Thermo-Electric Com­
pany, 103 Times Building, Park Row, New York, 
from whom additional 
information may be 00-
tained. 

. ... . 
A CHINESE TYPE­

WRITER. 

J ,itutifi, �mtri,al. 
writing of Chinese, specially for foreigners, who have 
in most cases turned tlleir whole attention to the 
speaking and reading of the language, and have 
avoided the great difficulty of learning to write it. 

The Chinese language consists of at least fifty thou­
sand characters, and a careful analysis of the classical 
works, as well as of the spoken language, has shown 
that not more than five thousand are in general use, 
while four thousand are ample for almost every pur­
pose. The typewriter which Dr. Sheffield invented 
writes this number, and naturally the machine has re­
quired great labor in order to perfect it. 

Through the kindness of Mr. Charles F. Gammon. of 
the Imperial Tientsin University, Tientsin, China, we 
are enabled to present an illustration of this remarka­
ble machine. The four  thousand characters are grouped 
in alphabetical order according to their accepted spell­
ing in English, a large number of those most commonly 
used being placed in a separate group regardless of 
spell ing. The type are cast on the under part of the 
large wheel, the upper side of which is covered with 
printed characters, each one exactly over the type it 
represents. The carriage moves freely to the right, or 
left. and projecting from it there is a pointer which is 
used to locate the characters to be printed. In opera­
tion the wheel is revolved with the left hand until the 
group or line in which the desired, character to be found 
is opposite the carriage, and the carriage is then moved 
with the right hand to the right or left until the point­
er covers the character sought for. To the right will 
be seen a little crank, one turn of which i nks the type, 
while a small hammer forces the paper against the 
type, leaving a clear impression. The type wheel locks 
during the printing and is automatically corrected if 
slightly out of place, the characters being brought into 
perfect alignmfmt. The mechanism performs the:oper­
ation of spacing, etc. , as in other machines. 

At first thought it would seem that even wit\l this 
machine the writing of Chinese would be slow and 
tedious, but when it is considered that the written 
character consists of from two to twenty-five strokes, 
which even the best Chinese scholar writes s lowly. as 
they handle the brush ilelicately, and that a character 
signifies, not a letter, but a whole word, it will be rea­
dily seen that Dr. Sheffield's machine saves a great 
amount of both time and labor, while it offers the A.d­
vantages of other machines, namely, uniformity, accur-

TYPE WHEEL FOR 4OOO-CHARACTER TYPEWRITER. 
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acy, exact spacing and neat work. Our second engrav­
ing shows the under or type side of the wheel after it is 
removed from the machine, and in addition to the mul­
titude of characters shows the holes around the circum­
ference into which the locking pin goes during the 
operation of printing. Dr. Sheffield's typewriter �is a 
triumph of American inventive skill. 

• •  e . ..  
A FEED-WATER PURIFIER AND SKIIIIIER FOR 

BO.ILERS. 

By means of a simple device which has been invented 
by Herman W. Nye, of Elmwood, Neb. , the feed· water 

A FEED-WATER PURIFIER AND 
BOILERS. 

SKIIIIIER FOR 

can be purified before entering a boiler, an apparatus 
being also provided which is designed to remove the 
foreign matter floating on the surface of the water i l l  
the boiler. 

Of our illustrations, Fig. 1 is a sectional side elevat ion 
of the improvement as applied. Fig. 2 is a section of 
the purifier. 

To the side of the boiler is attached a vessel which 
receives the feed-water to be purified, and which is 
filled with water and oil. Within the vessel a tube is 
fitted extending with its lower open end into the 
water. From the closed upper end of the tube a pipe 
leads to the boiler. In the bottom of the vessel two 
funnels are mounted, one above the other, the lower 

funnel being provided with a valved pipe, 
wherethrough the sediment collected can be 
removed. The feed-water as it enters the 
vessel flows down through the stratum of 
oil, whereby the impurities are removed, 
enters the lower end of the tube, and passes 
purified to the boiler, through the pipe con­
nected with the closed upper end of the tube. 

Into the upper end of the purifying vessel 
there also discharges a pipe. the other end of 
which passes into the boiler below the level 
of the water. This end of the pipe extends 
within a float or skimmer consisting of a cup 
which has a perforated or reticulated u pper 
end, and which is counterbalanced to rise and 
fall with the water. The apparatus is designed 
to conduct the upper layer of the water in the 
boiler back to the purifying vessel, where its 
impurities are removed, before it is  returned to 
the water compartment. 

.. , . , . 
ADl.erlcao LocoDl.otlvel!l Cor the Eal!lt. 

The Bald win Locomotive Works, of Phila­
delphia, have j ust secured the contract for the 
first locomotive for use in the development of 
the section of Palestine which is associated with 
the " Zionist " movement, and the Great Central 
Railway, of England, has placed an order with 
the same firm for t wenty freight locomotives 
of the same character and design as those in-
tended for the Midland Railway, of England, 

and w h i c h we have 
already illustrated. 

• • • 
Howell G u o  Carriage • 

Some little time ago 
we referred to the vari­
ous typewriters of the 
world, and stated that, 
up to the present time, 
no machine had ever 
been invented for use 
with the Chinese lan­
guage. We are now in­
formed, however. that 
the Rev. D. Z. Sheffield, 
of the American Board 
Mission, President 0 f 
the T'ung-cho College, 
f o r  Chinese students, 
has invented and per­
f e c t e d  a remarkable 
typewriter, which bids 
fair to revolutionize the A TYPEWRITER FOR WRITING 4,000 CHINESE CHARACTERS. 

The gun carriage de­
signed by Rear-Admiral 
Howell, for which Con­
gress appropriated $50, -
000, has b e e  n disap­
proved of by Gen. A. R. 
Buffington, C h i  e f of 
Ordnance. He g i v e s 
several reasons for his 
action. The gun car· 
riage is designed to be 
used with the large sea­
coast guns of calibers 
from 8 to 12 inches. It 
is much I a r g e r and 
heavier than the Buff­
ington-Crozier carriage 
now in use and has three 
hydraulic cylinders as 
compared with two in 
the latter design. 
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PHOTOGRAPHY IN THE COLORS OF NATURE. 
Photography in natural colors has again been going 

the round of the newspapers, this time from the West. 
but. l ike the cry of " wolf," it has so often been a false 
alarm. that it  has received but scant attention ; al­
though, this ti me, there really is something, and some­
th ing very important, in it. 

Prof. R. W. Wood, of Wisconsin University, is the 
inventor of the method . which, briefly stated, is the 
production of a positive on which there is  neither pig­
ment, colored lines, nor color in any form ; and yet 
when examined through an ordinary double convex 
lens it is seen in all the colors of the original, and, 
if possible, in colors more brill iant than those of 
nature's own. Nor is that all. Even more surprising 
is the fact that from that positive there may be printed 
by simple contact. and as simply as are printed lan­
tern slides, as many copies as may be desired. every­
one of which will show the colors in the same way and 
with the sallIe bri l liance. 

Diffraction photography, according to Prof. Wood, 
in the Philosophical Magazine for April, is founded on 
the fact that if a diffraction grating of moderate dis­
persion and a lens be placed in a beam of l ight from 
Ii linear surface, and the eye placed in anyone of the 
spectra formed to thl;! right and left of the image, the 
entire surface of the grating will appear illuminated 
with colored light, the color depending on the part 
of the spectrum in which the eye is placed. If one 
part of the grating has a different spacing from the 
rest, the spectrum formed by this part wiU be displaced 
relatively to the first, and if the eye be placed on the 
overlapping parts of the two spectra, the correspond­
ing parts of the grating will appear illuminated in dif­
ferent colors. 

If, then, thrE'e gratings are taken, of such spacing 
that the deviation of the red of the first is the same as 
that of the green of the second and blue of the third, 
and mounted side by side in front of a lens. their 
spectra will overlap, and an eye placed in the proper 
position will see the first grating red, the second green, 
and the third blue. If the first and second overlap, 
yellow will appear, and if all three, white light will be 
the result. 

On this foundation , which perhaps only the initiated 
can fully understand, Prof. Wood has planned his  
method, not yet perfect, of course, but one that, in our 
opinion, wil l  before long lead to the sale in every fancy 
store in this and other lands of pictures that, when 
seen in the little instru m ent that will go along with 
them, shall appear in all the colors of nature ; and that 
both instrument and say a dozen of pictures wil l cost 
less than a dollar. 

The first step in the production of a diffraction photo­
graph is to make three negatives through red, grE'en, 
and �blue glass in  the :ordinary way, and from them 
to print positivE's 011 albumen transparency plates, 
albumen rather than gelatine, as the latter would 
soften in  the warm water of the next operation. Prof. 
Wood E'm ploys albumen lantern slide plates. Those 
positives, when dry, are coated with bichromated gela­
tine .'l.ud printed. each under a suitably spaced grating, 
and washed i n  warm water till the bichromate and 
I1 n acted-on gelatine are washed away. Such positives, 
when examined by reflected light, and with the eye in 
the suitable position, show, respectively. the red, green, 
or blue of the object photographed and only need to 
be superimposed to show It in  all its colors and shades 
combined. 

And it is here that the most surprising part of the 
process comes in, so surprising, indeed, that 
the professor says . . . It is almost incredible. " 
A bichromated gelatine plate is printed suc-
cessively under all three positives, washed in 
warm water as before. and dried ; and al· 
though the gratings may contain . some 2,000 
l ines to the inch, and to the lay mind m ust 
seem simply a confused mass. each doe!' its 
own peculiar work, sends its own color to 
the eye and mixes them as they go, so that 
a bouquet of nature's own most bril l iant 
painting appears in all its glory. 

Not less wonderful is the fact that in this 
stereotype plate as we may call it we have 
the means of making it multiply itself by 
the thousand ; all that is necessary being to 
employ it as an ordinary negative. from 
which as many copies may be printed as we 
desire .and on bichromated gelatine plates. 

It has been said that the eye must be in 
. .  a suitable position." To find that at a 
glance. Prof. Wood has devised a simple in­
strument that will answer the purpose ad-
In irably. It is essentially a cheap bi-convex 
lens, mounted in a frame to secure its correct position 
in relation to the picture, and need not cost as much 
as the chell-pest of cheap stereoscopes. The cut will ex­
plain itself. 

One serious obstacle to the prosecution of th is kind 
of work is the great cost of gratings large enough for 
the purpose ; but that the professor gets over in a 
simple and apparently an efficient way, as will be seen 
from his description of his method of enlarging up to 
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any reasonable extent. He says : " The original grat­
ing ruled on glass was mounted against a rectangular 
aperture in a vertical screen. the lines of the grating 
being horizontal . Immediately below this was pla.ced 
a long piece of heavy plate glass, supported on a slab 
of slate to avoid possible flexure. A strip of glass, a 
little wider than the grating, sensitized with bichro­
mated gelatine, was placed in contact with the lines of 
the grating, and held in position by a brass spring. 
The lower edge of the strip rested upon the glass plate, 
so that it could be advanced parallel to the lines of 
the grating, and successive impressions taken by lUeans 
of light comi ng through the rectangular aperture. 
In this way I secure a long narrow grating, and by 
mounting this against a vertical rectangular aperture, 
and advancing a second sensitized plate across it in  
precisely the  same manner, I obtained a square grat­
ing of twenty-five times the area of the original. It 
was in this manner that I prepared the grating used 
to print the impressions on the three positives. So well 
did they perform. that it seemed as if it might be pos­
sible in this way to build up satisfactory gratings of 

DIFFRACTION -SCOPE . 

large size for spectroscopic work. Start ing with a one 
inch grating of 2, 000 l ines, I have built up a grating 
eight inches square, which, when placed over the ob­
ject-gla.�s of a telescope, showed the dark band in the 
spectrum of Sirius with great d istinctness. No especial 
precautions, other than the use of the flat glass plate, 
were taken to insure absolute parallel ism of the lines, 
and I have not had time to thoroughly test the grat­
ing. The spectra, however, are of extraordinary 
brilliancy, and, on the whole. the field seems promis-
ing. " 

• • • • • 

THE MEASUREMENT OF SHUTTER SPEED. 

There are to-day p u blished a nu mber of tables giving 
the proper time of exposure for different subjects in 
different classes of  l ight, at all hours of  dayligqt, and 
all seasons of the year. These tables are a valuable 
guide to photographers ; but in order to use them in­
tell igently, it is necessary to know the speed of one's 
shutter. The figures found on the indicator dials of 
most shutters are far from accurate, but are generally 
accepted as correct because at first sight the measure­
lDent of a shutter's speed, when set for instantaneous 
work, appears too difficult to be attempted. It may, 
however. be accompbshed quite accurately in the fol­
lowing simple manner. Take a piece of white card­
board shaped as shown in Fig. 1, and draw upon it the 
figure shown, being carefu l that t.he upper edge of the 
lower black triangle is in prolongation of th e lower 

�. 

r--r-----l 
Co . . ... _ ... _ _ _ _  ... _ _ _ _  � 

Cround 
2.  

, .  
: : 
: : 

THE MEASUREMENT OF SHUTTER SPEED . 

3. 

ed�E> of the upper t.riangle. Now insert the narrow 
part of the card in a piece of lead pipe about 2 inches 
long and 1 inch in diameter, and then flatten the pipe 
so as to fasten it securely to the card. With the addi­
tion of an ordinary 2-foot rule, this is all the apparatus 
needed. 

Select a brightly lighted wall ,  and mark a point 
about 6 feet above the floor or ground. Then fMten 
the rule vertically against the wall with its_ upper end 
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exactly 3 feet below the mark. Set up the camera 
sq uarely in front of the rule and at such a distance as 
will give the largest possible image of the entire length 
of the rule. Focus sharply and use a small stop. 

The card should now be held so that its center mark 
is just besid e the 6-foot mark on the wall. Fig. 2 
shows all in readiness for the drop, the dotted rectangle 
representing the field of view of the camera. 

Now release the weighted card so tha.t it will fall 
close beside the rule, and expose the plate while the 
card is passing the rule. This will require care, and it 
would be well to practice it several times WIthout with­
drawing the plate-holder slide. 

'fhe plate must now be developed, and will show a 
picture like Fig. 3, in which the center mark of the 
card is blurred by its motion. This motion must be 
measured by the scale shown in the photograph of the 
rule (never with the rule itself), and must be expressed 
in feet. Call this distance d. 

Let t be the time in seconds that the shutter was 
d 

open. Then - = 'I), the velocity of the card in feet per 
t 

second at the time of exposure. Observe the distance 
that the center of the blurred mark has fallen below 
the upper end of the rule. Add 3 feet, and the sum is 
the total distance that the card has fallen. Call this h. 

Neglecting air resistance. we have from the law of 
falling bodies 'I) = V2gh. Equating the two values of 

d _ 
'I), we have - = v'2gh. Solving for t. we find t = 

t 
d 

--, in the second member of which all the quan-
v'2gh. 
tities arE> known. 

Example. -d = 3 '  = 0'25 ' ; h = 4' ; g may be as-
d 0 '25 

sumed as 32 '2. Then t = = --- = 0 0156 

second, approximately. 
The card may be dropped from a greater height than 

3 feet above the rule, and the greater the fall of the 
card. the greater will be the accuracy of the result ; 
but the greater wil l  be the difficulty of getting the 
picture of the card at the proper place. 

The following table gives shutter speeds from lrh of 
a second to about irr of a second with sufficient ac­
curacy for ordinary purposes. By placing the camera 
at a greater distance from the wall and using a longer 
drop of the card, the table may be extended as desired. 

Total Fall 
in Fall of Card Dnring Expoijnre, in Inches. 

Inches. 

0'5 1 1 '0 1'5 2'0 2'5 3'0 3'5 4'0 � I� O'S 
- - - - - --. -- -

36 . . . . . . . •  0'003 0"006 0'009 0 '012 0'015 0 018 0'021 0'024 g:�lg.� 0'083 42 . • • • • • . .  O OU3 0'006 0'008 0'011 0 '014 0'0 1 7  0'020 0'02'2 O'O:U 
48. . . . . 0'003 0 00.'; O·OU' 0'010 \0'013 0'016 0'018 0"021 II 023rO"�6 0'028 
54 . . . . . . .  0'00;; 0'005 0'()(J7 0 0 1 0  0'013 0'015 1I'( I iR 0 020 0'022 (j'025 0'027 
60 . . . . . . . .  0.002

1
0.004 0·007 0'009 0'012 0·014 0 '017 0'01� 0'021 0'023 0'026 

R. R. RAYMOND, 

First Lieutenant Corps of Engineers, 

6"0 

O· 
O· 
0'08 

036 
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030 
028 

O· 
O· 

Boston, Mass. United States Army. 
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A n  Automobile Journey from (Jleveland to 
New York. 

On Monday, May 22, a Winton motor carriage starten 
from Cleveland for New York. The distance from 

Cleveland to Ruffalo, 218 miles, was covered 
in 11 bours. On May 23 the carriage ran 
from Buffalo to Fai l'port, 94 miles, in 7 
hours. On May 24 it ran from Fairport to 
Syracuse, 80 miles, in 7 hours and 48 min­
utes. On May 25 the carriage rall from 
Syracuse to Al bany, a distance of 154 miles, 
in 11 hours and 52 minutes. The total dis­
tance traveled was 546 miles ; the total time 
37 hours and 40 minutes to Buffalo. The 
difference between the roads from Cleveland 
t.o Buffalo and B uffalo to Albany is clearly 
shown by the difference in running time. 
The carriage in use weighs 1, 700 pounds 
and is driven by a six horse power motor. 

• • •  
Americans Elected t o  the Royal 

Institution. 

The Royal Institution of Great Britain, in 
commemoration of its centenary, has elected 
a number of American honorary members. S".A,..;#',y. 'l'he list includes Dr. Samuel Pierpont Lang­
ley, Secretary of the Smithsonian Institu­
tion, Prof. A. A. Michelson, of Chicago, 

Prof. R. H. Thurston. of Cornell University, Prof. 
George F. Barker, of the University of Pennsylvania, 
and Prof. W. L. Wilson, President of Washington and 
Lee University, and former Postmaster-General. 

,. . . . . 
AN atlas. in sixty· five sheets, of the upper Yangtse­

Kiang River. drawn from the surveys of Father Cheva­
lier. of the Jesuit observatory at Si Ka-wei, is about to 
.be published a.t Sl:lI\Q�hai. 
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®01:'1:'e.pon�ence. 
Fire Protection I n  Pari • •  

To the Editor of the SCIENTIFIC AMERICAN : 
In a recent number of your estimable paper, the 

SCIENTIFIC AMERICAN, you published a very interest­
i n g  art.icle on " Fire Precautions in Paris," in which 
you rightly attribute the fewer disasters by fire in Paris 
to the manner in which the houses there are construct­
pd . The information you give is, however, incomplete, 
for you speak only of the exterior of t he houses, while 
it i s  the i nterior especially which gives the greatflst 
gn al'antee against the rapid development of fires such 
as we see too often here. The architects who go to Paris 
in 1900 would do well to study the matter in order to 
apply the construction to American dwellings. 

In America the motto is . .  build q uickly. " Thus we 
see houses of considerable importance rise from the 
earth and open their doors to their occu pants scarcely 
a month after the laying of the first stone. The vari­
ous materials-foundations, corner stones, doors, win­
dows, ccrnices, etc. -are prepared in advance by differ­
ent contractors, and all t hat is necessary is to add to 
these a large n umber of laborers worki ng \'\!ith the 
greatest celerity and superi ntended with discip l ine. 

This system offers the ad vantage of maki ng capital 
more quickly prodnctive, but it offers a drawback as 
regards the solidity of the edifice and the security of 
the inhabitants, si nce wood forms the largest propor­
t ion of the materials used. Although the entire out­
side surface may be of brick, all the interior framework 
of the house is of wood. Floors and cei l i ngs, staircases 
and closets, and the roof, covered with plates of tin or 
sheets of tarred paper, are all of wood. 'Vood is every­
where, and what wood ? The most resinous kinds, such 
as fir and pitch pine, so that i t  needs only a small fire' 

in a corner of the cel lar for the whole house, w hich i s  
a l l  bu i l t  of inflammable material, to be  immed iately 
en veloped in fiames. In  such a d well ing, the occupant '  
JUay wel l  ask himself each night i f  be  will awake i n  tbe 
morning. 

At Paris the scourge of flame proceeds less rapid ly, 
and it is only in a provisional ed ifice bui lt  of wood , 
such as the Charity Bazar, or in an old theater like the 
O pera Comique, which has not the im provements re­
quired by the later building laws, that disasters have 
occu rred sim ilar to the recent fires in  New York_ 

In France, the method of  construction of a house 
d iffers completely from that employed here. The 
heavy work, that  is to say the main walls, are al l  of  
dressed stone or 'rough blocks faced wit h mortar, the 
girders and cross beams are of iron, the ceilings are 
arched and of brick, the stairs of stone or marble, the 
floors of terra cotta t i l ing (diamond or hexagonal in 
sha pe), the interior walls are of hollow bricks placed 
edgewise, the roof of blocks of terra cotta covered with 
t i les or slate, the chimneys of marble, and finally, the 
doors and windows, the friezes, cornices, casings, base­
boards, and other woodwork, are all of oak or walnut, 
It will readily be seen, therefore, that the proportion 

, of inflal lJ mable material is relatively small in such a 
house, which makes it possible to confine a fire very 
easily to the place where it '  started, This is the reason 
that a fire often breaks out in the cellar of a boilding 
ful l of inflammable materials such as petroleum, oils, or 
varnish, without doing damage to the rest of the bui ld­
i n g. 

There is another cause ' of disasters result ing from 
the tolerance of the b u ilding commissioners, who allow 

'cellers to be extended under the street, with vent holes 
opening in  the sidewal ks. A single match dropped by 
a passer-by, and fal l ing  through one of these :vent holes 
into the cellar IUay cause one of the greatest confla­
grations. 

Final ly I must mention, as a very good measure in 
France, the aln: ost universal use of Swedish safety 
matches, which can only be lighted by scratching on 
the s ide of the box, so that a stray match is not capaL 
ble of igniting by accident, and thus causing a fire. 

Although America may be less favored than France 
with regard to the rapid development of fires, she is on 
the contrary far better organized to combat them. 
Her apparatus, machines, and fire engines have reach­
ed the greatest perfection, as has everything else which 
is connected with mechanics and the application of 
forces. The organization of her engine houses is per­
fect, and the start for a fire almost instantaneous. As 
the engines and men are d istributed in n umerous sta­
tions in  the different parts of the city, it takes but a 
fE"w minutes after the alarm has been gh-en to have the 
pumps working at the fire. 

From what precedes it will be noted that each coun­
try may get useful ideas from the other. It is by eclec­
t icism that we approach perfection. The great inter­
national expositions, such as the World's Fair in  Ame­
rica and the exposition at Paris next year, are the 
most efficacious means of obtaining the supreme de-
gree of perfection in al l things. ET. MICHEL. 

112 Summit Street, Newark, N. J. 
• • • • •  

ONE-THIRD of the people who go mad are said to 
recover their senses. 

lUl8Cellaneou. Note. and Receipts. 

Bafe Bengal Fire.-Bengal fire free from danger is 
produced from powdered aluminum 12 parts, barium 
nitrate 12 parts, saltpeter 12 parts, yellow dextrine 2 
parts, sulphur:2 parts, and gum arabic 5 parts.-Neueste 
Erfindungen und Erfahrungen. 

Waterproof Oanvas.-The canvas is coated with a 
mixture of the three solutions named below:  

1.  Gelatine, 50  grammes, boiled i n  3 l i ters of water 
free from l ime. 2. Alum, 100 grammes, dissolved in 3 
l iters of water. 3. Soda soap dissolved in 2 liters of 
water.-Suddeutsche Apotheker Zeitung. 

Bard Soldering with Acetylene .-The flame of acety­
lene is exceedingly Utseful  for hard soldering. says 
Neueste Erfilldungen und Erfahrungen. Its tempera,­
ture is as h igh as can otherwise be obtained only with 
a special blowing apparatus. The heating power 
of acetylene is  l ikewise very great. The use of acety­
lene is particu larly in place where no connection with 
a gas house or ele'ctric central station can be had. 

Waterproof Lacquer or Glaze.-By making shellac 
into an emulsion in water by the aid of an alkali or 
alkaline  salt, a solution is obtained which may be 
mixed with colors or used alone and provides paper, 
cardboard and wood with a waterproof coating that 
can be polished by Uleans of friction or pressure. For 
maps, playing cards, cardboard boxes used for packing, 
etc. , this varnish is exceedingly suitable. The same 
effect is produced by the use of certain phosphates. If 
an insoluble powder is  mixed with a gelatinous phos­
phate, especially an alkaline earth, a su bstance is ob­
tained which applied on paper or cardboard renders it 
watertight and can l ikewise be polished by friction or 
pressure.- Farben Zeitung. 

Red Lakes from Ooralline. -Dissolve 10 ki los of coral­
line soluble in alcohol in a sol ution of 6 k i los of caustic 
soda 70 to 72 per cent in about 60 l i ters of water and thin 
with water to about 300 liters. The dark red opaq ue 
solution is m ixed with 120 kilos of finely ground heavy 
flpar, and finally precipi tated with a solution of 40 ki los 
of lead acetate in water. The qnantity necessary for a 
com plete precipitation varies according to a large or 
smaIl percentage of impnrities in  the coral l ine. By 
making a dab-test on filterin g  paper it can be readily 
ascertained w hether the liquid has become colorless. 
When the precipitated lake has settled wel l , it i s  
washed three times, each time with 500 l iters o f  water, 
whereu pon the pigment is filtered and dried. About 
160 to 165 ki los of dry, dark red lake is obtained. If 
larger quantities of heavy spar are used, the color be­
comes paler up to pink. By m i xing with minium a 
handsome imi tation vermi l ion is prod uced. Unfor· 
tunately these lakes cannot be em ployed for oil colors, 
because in that case they soon turn yellow. But they 
are excellent for printing on wall paper. and also en­
dure direct sunlight well .-S\Tensk kemisk Tidskrift. 

To Olean Brushes and Vessels of Dry Paint.-The 
cleaning of the brushes and ,-essels in  which the var­
nish or oi l paint has dried is usuaIly done by boi l ing 
with soda solution. T his frequently spoils the brushes 
or cracks the vessels i f  of glass ; besides, the process is 
rather slow and dirty, A m uch more suitable remedy 
is amyl acetate, w hich is a liquid  with a pleasant odor 
of fruit drops, used mainly for dissolving and cement­
ing cellu loid. If amyl acetate is poured over a re­
sinfied oil paint brush the varnish dissolves al most im­
mediately and, though ever so hard and dry, the brush 
is again rendel'ed serviceable at once. If  necessary, 
the process is repeated. For cleaning vessels shake the 
liquid about in them, which softens the pai nt so that 
it can be readi ly removed with paper. In this manner 
much labor can be saved, One kilo of pure amyl ace­
tate costs 2 mark!! (50 cents), hence the method is cheap 
as well. The amyl acetate can be easily removed from 
the brushes, etc . ,  by alcohol, oil of turpentine or var­
nish.-Farben Zeitung. 

Process for Producing Gold-like Alloy from Oopper 

and Antimony. -This invention, patented in Germany, 
covers a metallic al loy, to take the place of gold ,  which, 
even if exposed for some ti llie to the action of ammo­
niacal and acid vapors. does not oxidize or lose its gold 
color. It can be rolled and worked l ike gold and has 
the appearance of genuine gold without containing the 
slightest ad mixture of that metal , besides being m uch 
cheaper than other precious and semi-precious metals, 
as weIl as the compounds and alloys used as substitutes 
for precious metals. The alloy consists of copper and 
anti mony in the approximate ratio of 100 to 6 and is 
produced by adding to molten copper, as soon as it  
has reached a certain degree of h eat, the said percent­
age of antimony. When the antimony h a s  l ikewise 
melted and entered into intimate un ion with the cop­
per, some charcoal ashes, magnesi u m  and l ime-spar are 
added to the mass when the latter is sti l l  in the cruci­
ble. Although the action of this matel'ial admixture 
of flux is not entirely explained, the alloy loses thereby 
a certain porosity otherwise present and an exceedingly 
great density of the cast metal is obtained. Same can 
now be rolled, wrought, hammered and soldered l i ke 
gold , and when polished has the appearance of genuine 
gold, while being considerably flrmer than the latter. ­
J ol1rnal del' Goldschmiedekunst. 

Science Note •• 
Dr. Palisa has given the name " SIatin " to the small 

pla.net which was discovered by him on the 9th of 
March last. 

It has been suggested that the hook and ladder com­
panies of the New York fire department carry smal l  
tanks of pure oxygen for use in resuscitating people 
who have been partly asphyxiated by smoke or esca p­
ing gas. 

The Edinburgh, Scotland, Corporation made an 
appeal to Parliament for power to deal with street 
advertising abominations, including the enforced i l l u­
mination of wall spaces at n ight. Six other cities are 
seeking to obtain the same permission, 

We have already noted the fact that a party of sci­
entists was to go to Alaska to carry on investigations. 
They have now taken their departure, and among 
those in the party are Dr. C. Hart Merriam, biologist, 
Prof. Coville, of the Department of AgI'iculture, and 
Dr. B. E. Fernow, head of Cornel l School of Forestry. 

A new monument is to be erected at Eisenach, Ger­
many, and over one thousand designs were sent ion by 
no less than three h undred competitors. The COIll­
mittee selected three designs as bei ng the best, and 
w hen the sealed envelopes were opened, it was found 
that all three selected were by the same SCUlptor, Herr 
Kreiss, of DI·esden. 

Jabez Hogg, who was well known in London as an 
ophthalmic surgeon, died recently aged eighty-two 
years. He wrote many books upon the eye, but he 
will be princi pal ly remembered by his  • •  The Micro­
scope : Its Construction and Appl ications," which is 
well known to every mi61'0scopist. At the time of his  
death this  book was in its  fifteenth edition. 

Both Mexico and Japan propose to establish l ife sav­
ing and signal systems along their coasts and wi l l  em­
ploy the CO!lton n ight signals, which are now general ly  
used by the army and lighthouse service. They were 
invented by the widow of Capt. Coston, of the Ameri· 
can corps. It is said that she i s  the only woman who 
ever i n vented an article that cou ld be adopted by the 
m il itary or naval service. 

S ir  Robert Ball recently unveiled a bronze tablet at 
No. 19 New King Street, Bath,  England, record ing the  
fact that William Herschel, the  gl'eat astronomer, 
resided there. Herschel  discovered the planet Uranus 
from the back garden of that house. Someti mes he 
found it necessary to bring his telescope out into the 
street opposite that house, and many of the discoveries 
were made in the street. 

Gen. A. R. Buffington recently made a visit to the 
Springfield arsenal and looked into the proposed im­
provements of the Krag-Jorgensen rifle. An important 
change that has been proposed is the adoption of a 
band clip which ad mits of the feeding of cartridges 
into the magazine of the gun in bunches of five, i nstead 
of singly, as sold iers are now compel led to do. Proba­
bly the most i mportant change of al l relates to the 
cartridges. which will allow of six cartridges to a maga­
zine instead of five. 

Sir Norman Lockyer has lately been experimenting 
with a flexi ble fi lm with the idea of adapting it to 
spectroscopic photography, according to The Pharma­
ceutical Journal. The large concave Rowland grati ng 
which be i s  now using for his  solar spectroscopic photo­
graphs is 21%, feet radius and has 20, 000 l ines to the 
inch ruled on its surface. It gives a spectrum 30 inches 
long. The focal plane of this grating is of necessity 
considerably curved ; it is ,  therefore, impossible to get 
a sharp photograph of the whole spectrum on a glass 
plate ; in fact, not more than 18 or 20 inches of the 
spectru m can be brought into focus on the same plate. 
The difficulty is gotten over by using a flexi ble fi lm 
which is bent  to  the  curvature of  the  field. The print 
of the photograph s  taken with this Rowland con ca\-e 
grating' is the longest solar spectrum photographed at 
a single operation. It is 30 inches long. 

Great damage was recently done in Phi ladelphia by 
the ignition of benzole vapOI·. The accident occurred 
in  the chemical laboratory of a manu facturer of che w­
ing gum . The building was badly damaged. The 
accident caused three deaths, and twelve or fifteen 
persons were seriously inj ured . The whole force of 
the explosion was upward and outward. At first it 
was thought that t h e  boi ler had exploded, but it was 
found intact. On the ground floor was a tank con­
taining about seventy-five gal lons of benzole. '.r hel·e 
was also a certai n amount of other chem icals used i n  
the manufacture of vanil l in .  O n  the second floor was 
another tank of bpnzole of about the same capac i t y. 
It was while mix ing the benzole and eertai n other ' 
ingredients from which van i l l in is made that the tan k 
became overheated and overflowed . The inflammable 
vapor of benzole probably  reached the engine room, 
where its ignition caused the explo!lion. We have 
mallY times poi nted out the dangerous nature of the 
vapor of benzole, benzi n e. naphtha, and carbon bisul ·  
phi de,  and the serio ll s nature of thi!l  accident shows 
that experimenters should be more cautious than ever 
in handling even small amounts of such inflammable 
chemicals. 
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N AVlES OF THE WORLD. 
VI. ITALY. 

BATTLESHIPS. -The mention of the Italian navy sug­
gests at once the h uge battleships and cruiser-battIe­
ships which were for many years the characteristic 
feature of this, as distinguished from the other great 
navies of the world. As far back as the year 1876, the 
Italians had launched a battleship, the " Dui lio," of the 
then unprecedented displacement of over 11 ,000 tons, 
which carried 21� inches of armor on her sides and 
1I I0u nted four huge muzzle- loading gllns of 17%, inches 
cal iber and 100 tons weight as her main arlllament. 
Two years later, she was followed by a sister ship, 

J t itutifit jlUtritlu. 
world. In the tirst place, massive side armor, or in­
deed any side armor whatever, was abandoned, and 
I"t'liance was placed in a thick, curved deck placed 
several feet below the waterline, and associated with a 
minute cellular subdivision of the space above the 
deck at the level of the waterline. Massive inclined 
armor was placed around the smokestacks where they 
entered the protected deck. The vessels were gh'en a 
lofty freeboard throughout, and the armament of four 
l00-ton breech-loading guns was placed within a dia­
gonal redoubt of 19-inch armor, resting upon the flush 
main deck. A heavily armored ammunition hoist led 
from the protective deck to the redoubt, and the big 
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and guns until she ran into close range she would be a 
most dangerous antagonist. In a recent test of the 
naval war game, the " Italia " was matched against the 
British , .  Magnificent." The boats approached head 
on, the •• Italia " reserving her tire until she was with­
in point-blank range, when she let fly with all four 
105-ton guns at the same instant at the forward trans­
verse bulkhead of the enemy. The victory was award­
ed to the " Italia," as it was considered that the bulk­
head of the " Magnificent " would have been smashed 
in and the engines and boilers wrecked by the 200,000 
foot tons of energy embodied in the four 2,000-
pound projecti les. 

the .. Dandolo." These two vessels pro­
duced a veritable sensation, for there 
was nothing afloat, even in the British 
navy, to compare with them, the nearest 
approach being the "Devastation" of 9, 330 
tons and the .. Dreadnought " of 10,820 
tons, which, however, carried only four 
m uzzle-loading 36-ton guns, and armor 
12 and 14 inches in thickness, The 17%­
inch 100-ton muzzle-loader has II. muzzle 
energy of 33, 220 foot-tons and is capable 
of penetrating 18 inches of steel at a 
thousand yards and 16 inches at twenty. 
five hundred yards. As the armor-piercing 
and the common shell weigh a ton, and 
carry a bursting charge respectively of 
30 and 80 pounds of powder, i t  can be seen 
that the old " Duilio " is a powerful coast 
defense vessel, despite her age. Of the two 
ships the " Duil io " remains practically un­
changed, but the " Dalldolo " has recently 
had her m uzzle-loaders replaced by mod­
ern 10-inch breech-loading rifles, and a 

, First-class Battleship " Benedetto Brin," Also " Reina Margherita," 
Dl8placcment, 12,765 ton •. Speed, 21 knots. N ormal Coal Su pply, 1 .000 ton8. A rmor: 

The " Italia" type was not repeated, 
and the next lot of battleships, the .. An­
drea Doria," " Francesco Morosini ,"  and 
" Ruggiero d i  Lauria," launched ion 1884-
85, are a reversion to the • .  Duilio" type. 
They are provided with a belt extending 
amidships in  the wake of engines and 
boilers, above which is a diagonal redoubt 
reaching to the main deck. Within 
the redoubt are four 1 7-inch 105-ton 
breech-loading rities, disposed in pairs 
diagonally or en echelon, as in the 
.. ltalia." The armor, which is of the En­
glish compound type, is 17 '7 inches in 
thickness on the belt and redoubt, and 
14 inches on the bulkheads. The deck is 
3 inches in thickness. The trial speed of 
the ships was from 16 to 17 knots ; but the 
sea speed would not probably be over 
14. The armament is, of course, of tre­
mendous power, no vessels i n  the world 
being able to deliver such a corn bined at­
tack at a single d ischarge as these vessels 

Belt, 6 inches; gun positions, 6 and 10 inches; deck, 3 Inches. Armament, foor 12-lnch, fonr 8· 
in�h, twelve 6-inch, ten 3-inch, six 1·S-lnch. Torpedo Tnbes, 4 (submerged). Complelnent, 
600. Date, 1899. 

First-class Battleships ,. Italia " and .. LeplUlto. " 
Dlsplaeement, 14,400 tons. Speed, 18'� knots. 

First-class Battlellhip , . Re Umberto." Olass of Three Ships. 
,!)I splacement, 13,860 tons. Speed, " Re Umberto," 19 knots ; " Sicilia," 20'2 knots ; " Sardegna," 21 '2 knotB . 

. .. .  -- . - - _  . . . _._._ . .  _- -_ . . . __ . _ - - _. _ - _ . _ - - - _  . . ... __ . .  - . .  _ - -_  . .  _ ... _ . .  _--_._. _ _  ._ . . .  _-_ . _ -_.  __ .. _ . . --

Seeond-elass Battleships . .  Duilio " and ,. Dandolo. "  
Displacement, 11,200 tons. Speed, 15'6 knots. NOTE.-" Dandolo " has been reconstrocted and re­

armed a. per data !(Iven, Similar cbanges were proposed lor the " Duilio," but probably will not be made, Armored Oruisers ,. Vettor Pisani " and " Oarlo Alberto. " 
Sbe now carries four 17-inch 100-ton muzzle-loading gnDS as her main armament. 

' 
Displacement, 6,500 tons. Speed, 20 knotB. 

powerful battery of eight 6-inch and four 4'7-inch rapid­
fire guns has been mounted on the main and super­
structu re decks. The 6-inch guns on the main deck 
have necessitated the sacrificing of the dead astern fire 
of the 10-inch guns ; but as the " Dandolo " is designed 
to fight anything afloat, the loss is only nominal. She 
can still concentrate four to-inch, one 6-inch, and two 
4'7-inch guns dead ahead . 

Not content with the un usual dimensions of the 
. .  Duilio " and her mate, the I t.alians proceeded to even 
greater extremes in the " Iralia " and . . Lepanto," 
laullched in 1880 and 1883, both of which were of about 
14,400 tOilS displacement. These vessels are of special 
interest, both on account of the Illany radical features 
embodied in their design, and becau�e they anticipated 
by a dozen years or more the size and speed which 
are , only now becoming usual in the navies of the 

NAVIES OF THE WORLD- VI. ITALY, 

guns were placed in bar bette at a height of over 30 feet 
above the waterline. The weigh t saved in armor was put 
in motive power, the "Lepanto" developing 15,800 horse 
power with a resulting speed of 18 ',38 knots per hour. 
The object aimed at in these vessels wa!;! to produce a 
warship which by virtue of her speed could accept or 
refuse battle as she pleased, that could choose her own 
fighting distance, and that could steam swiftly to close 
quarters and deliver a crushing attack with her mon­
ster guns before the enemy could do fatal injury to her 
unprotected hull .  For those days of big guns and slow 
tire it was an ingenious theory ; but the rapid-fire guns 
of a modern ship would speedily wreck the support­
ing structure of the barbette and big guns, and bring 
the latter crashing down in to and possibly through the 
bull  of tbe vesseL Nevertheless it is certain that if the 
. .  Italia " could maintain the integrity of the bar bette 

and the .. Italia" and . .  Lepanto. " The guns of the 
.. Andrea Doria" fire a 17-inch 2,000-pound projectile, 
with a muzzle energy of 55,030 foot-tons and a penetra­
tion through iron of 35 inches. The combined energy 
of her tire in any direction would thus be 220, 120 foot· 
tons for a single round from these guns alone. 

The great defect of these ships is their low freeboard 
(freeboard being sacrificed to armor) and the concen­
trat,ion of the whole main battery in one redoubt, where 
a single heavy shell might disal)le every gun. Also, 
Judged by modern ideas, the absence of a numerous 
secondary rapid-fire battery is a fatal weakness. 

Following the " Andrea Doria " class came the three 
battleships " Re U rn berto " (1888), .. Sardegna " (1890), 
and " Sicilia " (1891), in which a return was made to 
the extreme dimensions of the " Italia. " 'rhe d isplace­
ment and speed of these three ships are, a.�QQ.t tbe 
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3.-Third-class Protected Cruiser " Etruria. " Class of Three Ships. 
DlsplacelDent, 2,280 tone. Speed, I9·S lmotB. NorlDaI �oal Su pply, � ton.s, A r�or: Dee... 

2 1nchesj gun positions, � Inches. ArlDalDent, foor !:i'll-mch rapid-firers, SIX 4'7-tnch rapld-lIrers, one 
2'9-lnch rapid.flrer, eight ' 2'2-inch, ten l '4-lnch rapId-firers, two machine gons. '.I'orpedo T ubes, 2-
Complement, 257. Date, 1�91 . 

6.-Second-class BalUeship " Dandolo." Also " DuUio. Dl8pJacelDent. It.2W tons. Speed. 15'6 knots. N orlDal Coal Supply 1 000 tons. ArlDor : Belt, 21� Inches ; gon poeItlons, l8 lnchesj '  deck, 2 Inches. ArlDalDent foar lo.inch B. L .  rilles, seven 6-lnch rapid-lire gons, live 4'7-lnch rapid-lire jtIlIls, two 2·9·lnch. ten 2 lI-lnch, 'oorteen t ·� ioch rapid-lire gons, 
tw

d
o machine Torpedo Tubes! 4. COlDplelDent, 487. Date, 1878 ; • Dandolo relltu-d 

an rearmed. .. Dol1ln " still C.1TtPR Old annllment. 

DlsplacelDen&, 4,1188 tons. Speed, 19 knots. Nonnal 630 tone. ArlDor: Belt aDd bulkheads. 4 Inches' goo positions, 4 1ncbesj deck on 1Iatl, six Mnch rapld-8rers, ten 4t7-fnch rapid-1Irer8, two 211-Inch rapid-lire. nine 6-ponnders, foor I-pounders, machine gons. 
Torpedo Tnbes, 5. COlDplelDent, 315. Date, 1890_ 

. - �-

4.-Torpedo Gunboat " Partenope." Class of Eight Vessels. 
DlsplacelDent, 840 tons. Speed, 19 knots. NorlDal Coal Su pply ... 100 tons_ Armor : I-inch 

neck ' light guu shields. " rlDament, une 4'7-lnch rapid· fire gun, six 2'�inch and three 1 '4-inch' rapld­
fire gllna. '.I'orpedo Tube8, 6. ColDplement, Ill.  Da te. 100. 

6.-Armored Cruiser " Vettor Pisani." Also ,. Carlo Alberto. "  
DI 8placeIDent 6,600 tons. Speed, 20 knots. NorlDal Coal Supply., 600 tons. Armor: Com­

plete belt, 6 1DC�esj central battery to main deck, 6 inches j gun positions, If lncnes; deck, 1� mches on 1Iate. 
"'rlDalDeut.., twelve 6-lnch rapid-lire guns, �ix 4'7-lnch rapid-lire gons, two 2"9-inch. ten 2·2-lnch. ten 
I'4-lnch rapld-nrers, two machine gons. Torpedo Tu be8, 4. Compleme n f ,  460. Date, 1895. 

8.--Armored Cruiser " Gulseppe Garibaldi. " Also " Varese." 
DlsplacelDen�t 7,400 tons. Speed, 20 knots. NOrlDal Coal Su pply. 650 tons. Armorl CO& 

plete belt, bnlkheads, and redoubt extending to main deck, aU 6 Inches j gon positions, 6 inches; deck, 1'4 
inches on 1Iats. Armame nt, one lo.inch. two B-inch rapld-ftrers, tourt<:en 6·1nch rapld-ftrers, ten 2·\I·inch. 
six l'B-lnch rapid-lIrers, and two machine gou •• Torpedo Tu bes, 4 (submerged). Complement, 
540. Date, 1897. 

1 
r" 

,, /  

From Photograpba by Symonds " Oompanr. l'ortalnoDth. EDgland. 9.�I'h'st-�·"Ba:ttl •• hip , .  Lepanto." Also " Italia, Duplaeement. 14,«0 tons. iIIpeed1.1S·' Imotl. N orlDal (loa) Supply,. 1.8GO WnI. ArlDor I At bale 01 funne1s, 16 1ncbel; barbettea, 19 lnchell deck, 8 lnchell. ArmalDen�,J.our 17-lnch, lOO-toD B. 1.. 
rI4ea, e1iht �lnch. rour " 7-lncb rapid-ale iDJII, twelve n-Iilcn, thIrty.tour l'''lncb, and two machine RDDI. Torped.o TulHl., ,, '-IompielDeaS_ '1� BaSe. ICllII. 

.AVlES OJ' TD WOBLD-VL ITA.J.Y. 
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same, the . . Sardegna," of 13,860 tons and 20 knots, 
being slightly the largest and fastest. In the arrange­
ment of thei r armament the central redoubt has been 
aban'loned and the system of two separate fore and 
aft main gun positions, with a central rapid-fire bat­
tery amidships, adopted. This arrangement was first 
used i n  the " Admiral " class of the British navy, and 
is now adopted universally in the n avies of the world. 
As compared with the " Andrea Doria," the belt armor 
has been reduced from 17 '7 inches to 4 inches, and i t  
covers about two-thirds of  the  length amidships, ex­
tending to the main deck. The barbettes project 
above this deck to a height of about 13 feet, the axis of 
the main 13%,-inch guns bei n g  about 26 feet above the 
waterline. This gives a good command, but the seagoing 
qualities of these fine ships would have been greatly 
improved if the amidships superstructure deck had 
been carried out to the bow as in our own " Alabama " 
and .. Maine " classes. The 13%,· inch gun weighs 68 
tons, and fires a 1 ,250-pound projectile with a muzzle 
energy of 35, 230 foot-tons and a muzzle penetration of 
33 i n ches of i ron. The amidships rapid-fire battery of 
these ships is unusually powerful, consisting of twelve 
4'7- inch guns on the mai n  deck, eight 6-inch guns on 
the superstructure deck, and four 4'7-inch guns on the 
bl'idges, two forward and t wo aft. None of this bat­
tery, however, has more t.han shield protection, and its 
formidable character is modified by the meager char­
acter of the side [armor. Strictly speaking, these 
ships belong to the armored crui ser class, for they 
could never lie in line of battle against well protected 
battleships with much hope of success. 

The faults of the " Re Umberto" are corrected in the 
"St. Bon" and "Emmanuele Filibert," launched in 1897, 
in which, on the small displacement of 9,800 tons, the 
Ital ians have secured the following admirable 
qualities ; a complete H arveyized belt tapering from 
9;l( inches amidships to 4 inches at the ends ; a belt 
above this of 6-inch armor extending to the main deck 
and covering the sides between the barbettes ; two 9;l(­
inch turrets protecting- a main battery of four to-inch 
guns, and a continuous wall of 6-inch steel surrounding 
a central battery of eigh t 6 inch rapid-fire guns on the 
main deck ; eight 4 '7-inch guns protected by shields, 
carried on the superstructure, and twenty-four smaller 
rapid-fire guns. The speed is 18 knots and the normal 
coal supply 1,000 tons. Although she is 50 per cent 
smaller, the " St. Bon " wou ld prove more than a 
match for the " Re Urn berto. " 

The latest Italian ideas of battleship construction are 
shown in the " Benedetto Brin " class, which at present 
i ncludes two ships of 12,765 tons displacement and the 
un precedented battleship speed of 21 knots. The 
.. Benedetto Brin " is being built at Castellamare and 
the sister ship, . .  Regina Margherita," at Venice. The 
particulars are a� fol lows : An armor belt 6 inches thick 
amidships tapering to 2 inches at the ends and reach­
ing from the bow nearly to the stern. Above this a 6-
inch belt extending between the barbettes and con­
nected by transverse bulkh eads which inclose the 
bases of the barbettes. This upper belt reaches to the 
spar deck and thus provides a complete central redoubt 
of 6-inch armor. The barbette� are protected by 10-inch 
armor and each contains a pair of 12-inch breech-load­
ing rifies. The after barbette is carried on the main 
deck, and on the same deck. within the central citadel, 
is a rapid-fire battery of twelve 6- inch guns mounted 
in  broadside. On the spar deck above, at each corner 
of the casemate, is a turret protected by 6-inch armor, 
carrying an 8-inch rapid-fire gun, and forward on the 
same deck is mounted the forward pair of 12-inch 
rifles. Ten 3-inch and six l '8- inch guns are car­
ried on the superstructure and bridges. It is  evi­
dent that the h igh speed and powerfu l armament of 
these ships must have been gained at the expense of 
the defensive powers. This is best shown by a. com 
parison of this vessel with the . .  Maine " of our own 
navy, which is of about the same displacement. 

1 __ ,. Maine . "  ..  Benedetto Brin." 

LenJtt;h .  . . . . .  • . . • • • . . . . 388 feet. 413 feet. 
DisPlacement. . . . . . . . . . . 12,500 tons. 12,765 tons. 
Speed . . . . . . . . . . . . . . . . .  18 knots. 21 knots. 
Coal 8uppl y .  . . •  . . . • . . . .  1,0 10 tons, normal. l,c:lO tons, normal. 
Belt armor.. . . . .  . . . . . . . . 12-inch maximum. 6-inch maximum. 
Citadel armor . .  . •  . . . . . .  'I -inch. 6-lnch. 
Barbette armor . . . . .  . • . .  12.inch maximum. 10·lnch maximum. 
Main battery. . . . . .  . . . .  Four 12-inch. Four 12-inch. 
Intermediate battery . . . . Noue. Four 8·lnch rapid-lire. 
Secoudary battery . . . . . . Sixteeu 6-lnch, twenty 6· Twelve 6·inch, tell 18-

prs., six l·prs. prs., six 8-prs. 

The adjoining tab le shows th;tt while the armament 
of the Italian ship is far more powerful t.han that of 
the " Maine "-the difference being due to the rapid­
fire 8-inch guns-the " Main e " is moch better pro­
tected, the belt being 100 per cent thicker and the bar­
bette protection 12 inches as against 10 inches. We 
greatly regret that the " Alabam a "  a n d  " Mai ne ,. 
cl8.!lses do not carry any 8·inch guns. This weapon has 
been particularly identified with United States war­
ships ; it proved to be the most effective of all the guns 
in use at Santiago and Man i la ; and ever since Arm­
strong showed the practicability of applying the rapid­
fire mechanism to it, its destructive powers have been 
enormously increased. The four 8-inch guns of the 

.. Benedetto Brin," with their high command of 28 feet 
and their good protection, would give the Italian ves­
sel a marked theoretical advantage in an artillery duel 
with the " Maine. " The 12-pounders and 3-pounders 
of the . .  Brin " are preferable to the 6 and l-pounders 
of the " Maine." 

We place particular stress upon these points in the 

hope that before the contracts are let for our new 
13,500-ton battleships, authorized by the last Congress, 
such changes may be made as will admit of the rein tro­
duction of the 8-inch gun and the substitution of the 
12 and 3-pounders for the 6 and l-pounders. The use 

of Krupp in place of Harvey armor (supposing Con­
gress desists from its obstructionist policy in the mat- . 
ter) would greatly reduce the total weight of the armor 
and compensate for the added weight of the 8-inch 
guns, mounts, and ammunition. 

COAST DEFENSE VESSELS. -The Italian navy is but 
poorly provided with coast defense vessels pure and 
simple. ·Like Great Britain,  she favors an aggressive 
policy, placing her fioating armaments· in large ships 
of good speed and sea-keeping qualities. Moreover, 
her principal strategic points are well protected by 
fixed fortifications. The coast defense type is repre­
sented by five small armored vessels that were built 
over a quarter of a century ago. They are the " Affon­
datore" (4,062 tons), built at Millwall, London : and the 
" Ancona" (4,460 tons), the . . Castelfidorio," " Maria 
Pia, " and " San Martino" (4,260 tons) , built in France. 
The fil'st named has a 5-inch belt and carries two 28-
ton Armstrong guns and six 4'7-inch rapid-firers ; the 
other four have 4%,-inch belts and are armed with six 
6-inch and six 4 '7-inch rapid-fire guns. The speed of 
all five vessels is 12 knots, and the complement from 
300 to 400 men . 

ARMORED CRUISERS.-At the opening of the present 
year there were five armored cruisers built or build­
ing for the Italian navy. The most important of these 
vessels are the twin ships " Vettor Pisani " and " Carlo 
Alberto," of 6, 500 tons, and the " Varese " and 
"Guiseppe Garibaldi ,"  of 7,400 tons displacement. 
These very fine ships are modifications of the " Chris­
tobal Colon," which was originally laid down at Sestri 
Ponente for the Italian navy, but was sold to Spain 
before her completion . They are all distinguished by 
their unusual protection, which consists of a complete 
6-inch belt, a central citadel of 6-inch armor extending 
over two-thirds of the length, and from the belt to the 
main deck, and an armored deck. The speed is 20 
knots in  case of all four ships, and the maximum coal 
supply is 1 , 200 tons. The " Vettor Pisan i " and her 
mate carry eighteen guns of the , large rapid-fire type 
distributed as follows : Eight 6· inch on the gun deck in  
broadside and four 6-inch on the  main deck within the 
citadel, the latter having a dead ahead and dead 
astern fire ; four 4'7-inch on the main deck, between 
the 6-inch guns ; one 4 '7-ineh on the same deck in the 
bow and one 4'7-inch in the stern. There are also 
twenty-two 12 and 3-pounders. The " Varese " and 
.. Garibaldi " have the same armor, speed, etc. , but the 
armament consists of one 10-inch gun forward in  a bar­
bette, two 8-inch rapid-fire guns aft in a barbette. ten 
6 · inch rapid-fire guns  in the gun deck battery, and four 
6-inch rapid-fire guns at the angles of the main deck 
battery. 

These two ships have a greater energy of gun-fire per 
minute than any ship built or building in the world 
to-day ; the total being greater even than that of the 
German " �"1I.rst Bismarck " of 10,482 tons, or the British 
•. Cressy " of 12,000 tons. 

The " Marco Polo " is a smaller vessel, of 4,583 tons 
and 19 knots, whose particulars are given beneath the 
accompanying cut of the shi p. The battery is entirely 
of the rapid-fire type and is characteristically power­
ful. The six 6-inch guns are carried, one forward on 
the forecastle deck, one aft. on the poop. and four 
on the main deck at the break of the forecastle and 
quarter decks. The ten 4'7-inch guns are all on the 
main deck, two beneath the forecastle deck, two be­
neat,h the poop, and six amidships between the 6-inch 
guns. In appearance and distri bution of armament 
the armored ., Marco Polo " resembles our own protect­
ed " New Orleans." 

PROTECTED CRUISERS.-The strength of the Italian 
navy lies in its armored vessels, and in this respect it 
resembles the Russian navy. What protected ships 
Italy has built have been small, none of them exceeding 
3,600 tons displacement. Of vessels of this class, be­
tween 2,000 and 4,000 tons in displacement, there are 
seventeen, with an average speed of 18 knots, an aver­
age displacement of 2, 754 tons, and a total displace­
ment of 46,818 tons. There are also twenty-eight small 
cruisers and gunboats of an average displacement of 886 
tons and an average speed of 17'9 knots. N one of these 
vessels cal l  for special remark, un less it be the " Pie­
monte," of 2,500 tons, built in 1888 at Armstrong's, 
wh ich was the first warship  to be arllIed with rapid-fire 
guns. In this respect, and in respect of her at that 
ti me unprecedented !lpeed of 21 knots, she is an epoch­
marking ship. 

We illustrate a typical vessel of each class above 
mentioned. The " Etruria" is one of three ships built 
in Italy, between 1890 and 1893. They are 220 tons 

smaller than the " Piemonte," and carry four 5 '9-inch 
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and six 4'7-inch rapid-firers as against six 6-inch and 
six 4 '7-inch rapid·  firers. The speed is from 2 to 3 
knots less, the deck 2 inches against 3 inches, and they 
carry 400 against 560 tons of coal. The majority of 
the protected cruisers are of modern construction, and, 
as a class, they should prove to be serviceable vessels. 

In conclusion, it  must be admitted that there has 
been so' much variety, so m ilch experimental design­
ing, in the Italian fieet that only the actual test of war 
can settle the actual fighting value of its first line of 
battle. Judged by current ideas, the battleships of 
the " Duilio," " Andrea Doria " and " Italia " classes 
are hampered by a slow and cumbersome though ad­
mittedly .powerful armament, while the " Italia " and 
" Re Umberto " classes are perilously deficient in de­
fensive qllalities other than those which accrue from 
ability to run away-and the Santiago tragedy would 
indicate that the latter is an expedient of very doubt­
ful value, to say the least. It is in her armored cruisers, 
of which it is difficult to say too m uch in praise, that 
Italian naval architects have scored t.heir greatest suc­
cess, and it is not unlikely that the original cruiser-bat· 
tleship " Christobal Colon " wi l l  prove to be the proto­
type of the standard fighting ship of the future. 

Novel Switch Cor Electric Carll. 

Mr. Hiram Stevens Maxim has lately patented a new 
means of operating the switches of electric cars. It 
is well  known that, i n  order to get quick acceleration, 
it is  necessary that practical ly the whole weight of the 
train should rest on the drivers. It is therefore neces­
sary to provide each car with a motor, and when 
several cars are coupled together in  a train, as they 
will have to be on the Underground in London, it will 
be necessary to have a man to each car, or to have 
some device by which the driver of the front. car can 
control the switches of the entire train, and various de­
vices have been thought out and patented for this pur­
pose. 

These all require some connection between the va­
rious cars other than the coupling, but by Mr. Maxim's 
method the drawbar of each car is attached to the 
switch in such a wanner that the switch is operated 
by the tendency of each particular car to pul l  back as 
relates to the drawbar. The drawbar of each car is aa 
inextensible rod running the whole length of the car, 
with a coupling at each end. This rod is held in a 
central position by two spiral springs, and is connected 
to the switching device of the car in such a manner 
that, r.o matter i n  which direction the bar is moved as 
relates to the car, it switches in the current which 
moves the car in the same direction. Therefore, each 
car follows the drawbar automatically, and the motor 
of each car does just sufficient work to propel that 
particular car. This device is of great simplicity and 
is easi l y  understood, as it requires no coupling or con­
nection between the various cars of the train except 
the coupling itself. 

• • • • • 

THE BIRD GIANTS. 
BY CHARLES FREDERICK HOLDER. 

Among the big things which the State of California 
produces are ostriches. It has been found that the 
mild climate of Southern California is remarkably well 
adapted for the purpose, and that ostriches breed and 
thrive as well here as in their native African hannts. 
The experiment was first tried by an Englishman, Mr. 
Edwin Cawston, who, in 1885, bought fifty-two birds in  
South Africa. I t  was a hazardous experiment, as  the 
big birds are extremely d ifficult and dangerous to han­
die ; but  fort.y-two were landed on American soi1. 
From these pioneers the fine ostrich farm at Pasadena, 
Cal., has grown, which at present contains two hun 
dred birds. Here one can study the history of t hese 
birds from the egg to the adult ; and as the industry is 
now protected by an import duty of 20 per cent, the 
ostrich farm is on a sure financial basis and has become 
one of the paying American industries. 

The Pasadena ostrich farm is beautifully situated 
among a grove of live oaks on the Arroyo Seco, be­
tween the cities of Pasadena and Los Angeles. The 
inclosure of several acres is d ivided into corrals in 
which the various classes of birds are seen. As we 
enter, the birds approach in droves with a queer minc­
ing gait, ludicrous in the extreme. The ostrich im­
presses one as being the type of stupidity, posing as a 
very wise personage ; its large body, smal l head and 
brain, constructed on economical princip1r:s, its enor­
mous eyes, all carrying out the idea. 

The birds are fearless and approach visitors, taking 
food from their hands. The correct thing to do seems to 
be to feed oranges, which are devoured whole, the d iver. 
sion being m utual, as th� orange presents a remarkable 
appearance as it passes down the long neck of th e 
bird. The keeper, who tells us that he was once n early 
killed by a bird, is a fund of information, and from him 
we learn all the secrets of running an ostrich farro. 
First, one must have the bird!!, which cost from one 
thousand dollars upward apiece in Afl'ica; but, as they 
breed when they are three years old, therEl is  a quick 
return. 

There is a definite arrangement in the corrals. The 
best-feathered are selected anll paired, space being left 
between the males, which fight and often kill one an 
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other. During the laying time, it is often dangerous 
to approach th�m, the males rushing to the attack, 
and, by a forward downward kick, producing a seri­
ous wound, often fatal. Horses and even men have 
been kil led ; and when the charge is made, the keepers 
find safety by lying fiat on the ground. 

The adult birds are magnificent creatures, standing 
seven feet high and weighing two hundred and fifty 
pounds. One of the interesting sights is to see them 
feed.  They l iterally eat anything, according to the 
keeper, but are maintained on alfalfa. Among the ex­
traordinary things that have been snatched from the 
hands of visitors and others and swallo wed are nails, a 
gi tu let, lighted pipes, a rolled newspaper. The writer 
once saw an ostrich snatch a bonnet from a lady's 
head and swallow it ;  but in thi s case a green veil that · 
was the bonne-bouche caused the ani m al's death. With 
their food of alfalfa and vegetables, the birds are pro· 
vided with broken shell for the lime, and quantities of 
pebbles, which they swallow to aid in grinding the food. 

The breeding season, at which time we are fortunate 
. in making our visit, is in early spring. The male bird 
now becomes very active and ugly. He rests his breast 
bone on the ground at some selected spot, and with his 
powerful claws throws the dirt away, turning round 
and round during the operation, 
until a shal low hole is the result, 
by courtesy a Best. J n this work 
the female s o  m e t  i m e s  joins. 
When it is complete, the hen 
takes her place and lays an egg 
every other day. And w hat an 
egg it is ! One would make an 
omelet for thirty men with mod­
erate appetites, as one weighs 
three pounds and is equal to 
thirty hen's eggs. When twelve 
or fourteen eggs have been de­
posited, the birds scatter a l ittle 
sand over them and begin the 
labor of hatching them, dividing 
their time with almost mathe­
matical precision, and present­
ing a remarkable instance of the 
sense of responsibility in both 
male and female. The m a I e 
takes his place at four o'clock in 
the afternoon and covers the 
eggs. At nine o'clock in the 
morning he is relieved with all 
the promptness of a sentinel by 
the female ; and it is an interest­
ing point to notice that at noon, 
though the male is off duty, he 
I'elieves the female for an hour, 
a l lowing hel' to take a rest and 
obtain food. This can be seen 
by every one, as the nests are i n  
t h e  open corral, and nestin g  car­
ried on for nearly six weeks. 

J,itutifi, �lUtri'IlU. 
The birds are valued for their feathers. for which 

there is a growing demand, and if the visitor is pres­
ent at the farm during what is termed the .. pick­
ing. "  he or she is well repaid. The full· feathered bird 
is a beautiful creature, but every feather is not valu­
able or a plume. The feathers are of many kinds and 
differ widely. In the very young birds they are yellow 
and white, later dark drab on the male, black and 
white in the female. The fine plumes are found on the 
adult male and to bring the best price should be taken 
from the living bird, those from the wing being the 
most esteemed, especiaHy the so-called ivory-colored 
plumes. 

The picking of the feather crop oc('ur8 every few 
months, the occasion being not only interesting but ex­
citing. as the birds protest decidedly to the robbery. 
'r ile pickers are men skilled . in the bmdness ; necessari ly 
so, as poor picking ruins feathers and birds. When 
picked, the feathers are what is termed ripe ; that is, 
they wou ld soon be thrown off by the mou lting process, 
cousequeutly t here is l ittle or no pai n in the operation. 
The heavy pl uwes are cut off, the stumps being re­
moved three months later. 

At this picking time the birds are separated and 
d ri ven into a n arrow pen, their heads being covered 

JUST OUT OF THE EGG. 

If one could approach the eggs 
now in the absence of both birds, 
a curious tapping would be heard 
on the shells, called .. telephon­
ing " by the keeper. In a word, 
the chicks have arrived and are 
knocking for admission into the 
world. Some succeed in break­
ing out ; others have to be assist­
ed, and the hen will  press gently 
upon them at such times and 
break the sheH ; then she wil l  
take the youngster in her bill 
and pick it out, shaking the 
bits of shell from it. 

Photographs copyrighted, 1898, by L. A. Graham. 

The baby bird,s are most at-
tractive little creatures, covered with wiry, hairlike 
feathers and possessed of the greatest curiosity. They 
are at once taken from the parents and brought up 
by hand in nurseries especially arranged for baby os­
triches. They are turned into a field of alfalfa during 
the day and at night kept in warm boxes or artificial 
mothers. For two or three days they do not seem to 
care to eat. Then they eat stones and bone crushed, 
and on the fifth day alfalfa, from now on growing 
rapidly, so that at the age of six months they are six 
feet high, having grown at a rate of a foot a month ; 
after this the growth is slower. 

The reason for taking the young from the mother is 
a purely business one, as the birds immediately bui ld 
another nest, which they would not do if the young 
were left with them to rear ; so instead of one brood a 
year the owner obtains seventy or eighty eggs frora a 
single bird. In six weeks the chicks are tall and robust 
birds, beQ.utifully spotted and rapidly becoming valua­
ble commodities. At a year old they are valued at 
$150 per pai r ; chicks three to six weeks old, $40 a pair ;  
while the full grown bird is  valued at $300 per pair. It 
is evident then that the ostrich is within the reach of 
the average individual ; yet there are some drawbacks, 
as an ordinary ostrich has an appetite that, apparently, 
has no limitations, and one will literaUy eat a poor man 
out of house and home. 

A CALIFORNIA OSTRICH FARM:. 

with a perforated bag. The men station themselves 
behind, so that the bird cannot kick, and holding it 
securely the picking is performed in view of the large 
audience that usually collects at this time. Three 
crops of feathers are obtained in about two years, 
each bird being esti mated to produce $30 pf'r year 
in feathers ; and as each bird attains an age of 
from fifty to even seventy years, the profit of feath­
ers alone is enormous, not to count the y oung. As 
the feathers are collected they are classified and 
placed in bags : those of the males in one, those of 
the females in another, as all have some peculiar 
market value. and the grades are well recognized by 
the trade. When graded and weighed, they go to the 
expert feather dressf'rs of Los Angeles, San Francisco, 
and New York. Here they are tied on strings four feet 
in length, or in bunches, classified thoroughly, and are 
then sent to the dyer, as no matter whether the feather 
is naturally black it  is dyed black. After this they are 
washed in water and starch ; the latter is then removed 
when they are ready for the " finisher," where they are 
graded, assorted, sewed together, often three or five 
pieces to make one plume ; they are then steamed to 
allow the fibers to take their natural pOsition. The 
curler now takes them, and gives the plume the grace­
ful shape so desired. From the hands of the curler 
they pass to the man called the " buncher," who combs 

them out and gives them the particular shape de· 
manded by fashion. Now the plume or feather is 
ready for the market and is placed on sale. The 
history of the feather from the hatch ing of the young 
ostrich to the beautiful plume on the hat of some 
lady is a long and complicated one. 

The comwercial side of the industry is not without 
interest.. Birds are suld to circuses and shows ; the U I I ­
fertile eggs bring a dollar apiece as curiositie� ; the 
feathers are made into boas, which range frolll $ 3  to  
$35 ; capes, ranging from $16 to  $25 ; fans, tips, � i l 1� le  
plumes, collarettes, and other objects, suggestive that 
ostrich farming must be a profitable business ; i u d peo . 
in South Africa it was at one time ranked next to that 
of the d iamond in point of value. 

But the interest in the farm to the average vi sitor 
consists in the birds and their strange habits ; whether 
bathing in the pool, 01' walking jauntily around the 
corral, or sailing along with outspread wings, they pre­
sell t a fascinating spectacle. The strength of the m ale 
ostrich has been the subject of wany experiments at 
the Pasadf'na farm, and not the least interesting is 
the great bird used as a saddle horse ; a boy mount ing 
the steed and riding it about, the bird ca rry ing its 
load with the greatest ease. The birds have also been 

harnessed and d ri ven tandem. 
to the delight (,f the young 
people. 

A visit to th is fal'llI cOlTects 
llIany errors that may have 
found place in the mind of the 
observer. The ostrich does not 
thrust Its head in the sand to 
avoid its enemy, but bold ly  
eharges horse or man , though, 
sad to relate, a dog will delllor­
alize the ent ire herd. 'r l I is is 
because the ostrich knows that 
it cannot strike so small  an an i­
mal. That the bi rds allow the 
sun to hatch their eggs is an­
other fiction exploded by a visit 
to the ostrich farm. No hen 
displays greater solicitude than 
does this gigantic mother, who 
is constantly robbed of her 
chicks, never enjoys the pleas­
ures of maternity, of leading 
her young about, but is kept 
nestling the year around. If  
al lowed to care for her you n g. 

the mother ostrich proves to be 
a famous care-taker. She exer­
cises them al l day long, forcing 
them to run and eat, and at 
night gives them shelter beneath 
her wann plumes - the giant 
mother of the bird creation. 

The C u rre nt Suppl ement. 
The cu rrent SUPPLEMENT, No. 

1222, is a most interesting pllper, 
fil led with important articles. 

" A  Powerfu l Eng-lish Express 
Locomotive " forms the fro n t  
page article. Dr. Merrick W h i t ·  
comb's article, " Student Life at 
the Close of the Middle Ages, " 
is one i n  the University of Penn­
"ylvania Lecture Course and is 
most interesting. . .  The Pro­
gress of Submarine Navigation " 
is accompanied by 27 sectional 

views, showing the pri ncipal 
types of submarine boats of the 
world. This is a very valuable 

paper on the su bject. " Samoa's Latest Troubles " is 
accompanied by 10 i l lustrations giving an excellent 
idea of the country and its inhabitants. " Crime and 
the Weather " is an original and important treatise by 
Edwin Grant Dexter. " The Cork Tree-Its History 
and Use " is by Nicolas Pike. " lEtheric Telegra­
phy " is a paper by Prof. W. H. Preece. " Liquid 
Air an Explosive " is an article by F. H. McGahie ; this 
is an important paper by an expert in explosives. 
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RECENTLY PATENTED INVENTIONS. 

llIeooanlcal Devices. 

AUTOMATIC PICTURE-EXHffiITOR. - J O H N  

HEISSENBERGE&, Manbattan', New York city. In tbis 
coin.operated picture.exhibitor are included a picture. 
carrier and two co.operating motors. One of tbe motors 

drives the picture.carrier. The otber molor is provided 
witb a time·wbeel baving peripheral slots for the pas­
@age of projections on tbe picture.carrier. The time. 
w beel controls tbc lengtb of time a picture I@ to be ex· 
bibited. Tbe pictures are i l luminated by an incande· 
scent electric lamp, so tbat they may be clearly seen 
tbrougb an eye. piece. A coin.receiving lever is arranged 
to start or SLOp the motor and to make or break the cir. 
cuit of the lamp. 

lowermost fence·wire. A windJ888 is monnted upou the 
ul,per portion of the . frame. A clamp connected wltb 
the windla@s Ie adap�ed to exert upward tension on the 
top wire. By means of this device the wires wiii be 
firmly @upported and held while the stays, which are 
usually placed between the posts. are twisted together. 

KNIFE WITH CONNECTED BLADES.-GusTAVE 
BAY, Paris. France. The knife ot this inventor has 
connected blades by means of wbich meat can be proper­
ly cnt Into small piece@. The blades are of the same 
length; and their cutting parti!. tbougb parallel, are so 
arranged that the knife edges of tbe intermediate 
blades project beyond those of the onter blades when in 
the position of rest, and that the intermediate blades can 
give way progreBBively when the knife is used to the ex­
tent of having all the blades in operation. The knife 
can be easi ly taken to pieces. so tbat the blades can be 

readily cleaned and sharpened. 

TIlt chaf'{/e for imet'Uon under til'" /lead '" One Dollar a 

lme for eacll ...... tion ; about ewht wordB to a "".,. 

Admrt"'MMnU muat � recMved at publication oJllu 

aa earl" aa TIl .... """ � to appear m tm JoUow· 

UI!/ wuk', iB8ue. 

vanes become hotter than the bright sides, and the mole­
cules of the residnal JI8S gain from the hot sid� a greater 
velocity. which produces a greater preBBure ou that Bide 
of the vane. Hence a motion iR produced by reaction. 

(7669) R. L. C. asks : In cigar ligh ter 
spark coils, has the spark coil a primary and secondary 
colI. and how are they attacbed to battery sO tbat the 
circuit can be closed from the lighter ? A. The spark 
coil has only a primary winding. The coil battery and 
lighter are connected in serie@. The spark is given wben 
tbe Circuit is broken by the lighter. 

MEASURING DEVICE.- MoRRIS ECKER, Brooklyn. 

Marine Iron Works. ChIC8ltO. Catalo]{l1e free. 
For bolstlng enainea. J. S. Mundy. Newark. N. J. 
" U. 8." Metal Pollsb. Indianapolis. Samples free. 
G880llne Brazing Forge. Turner Br88s Works. Cblcago. 

Yankee Notions. Waterbury Button Co . . Waterb'y. Ct. 
Handle '" Spoke Mcby. Ober Latbe Co .. Cbll,llTin �·alls.O. 
Automatic Variety Wood Turning Latbes. H. H. 

�'rary. Waterbury. Vt. 
Macblnery designed and constructed. Gear cutting. 
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MAILER. -JAMES A. HORTON and CHAtJNCEY WING, 
Gre<J!lfield, MaBB. The present invention provides im. 
provements in mailers of that type whicb are operated by 
band and cut an address from a printed slip and paste 
tbat address upon tbe wrapper or envelop to be mailed. 
Tbe improvements are concerned chlelly with the cutter. 
blades and their operating mecbanism, and comprise a 
fixed cutter-blade having a pivot located near one end. 
An auxiliary ph'ot at rigbt angles to the main pivot, is 
supported to swing tbereon. A cutter arm or blade is 
pivoted upon tbe auxiliary pivot and is adapted to en· 
gage tbe fixed blade. 

New York city. The device comprises a train of count· 
ing-wheels. one of which rol ls upon tbP. object to be 

measured. Each wheel has a cnmk and pin ; and all of 

the cranks are in the same direction from tbelr respective 
centers when the wheels are in zero position. A slide 
movable in tbe direction ot the cranks when in thIS 
position. has a pair of cam projections for each crank 
extending from opposite sides and adapted. when the 
slide is reciprocated. to engage the crank-pin and turn 
tbe connting. wheels to zero position. 

Tbe Garvin Macblne Co., Spring and Varlck SIB" N. Y. 

all fOreign countrles may be had on application, and per-
80ns contemplating the securmg ot patents. eitber at 
home or abroad. are invited to write to this office for 
prtces. which are low, .ln accordance with the time.s and 
our extensive facilities for conducting the busmes8. 
Address MUNN &; CO . •  omce SCl KNTIFIC AlIIERICAN. 
631 Br oadway. New York. 

" Criterion " Acetylene Generators. Magic Lanierns '" 
accessories. J. B. Colt '" Co., Dept. N. 3-1 W. 29tb St . •  N. Y_ 

DHIVING·GEAR.-THoMAS R.  JARVIS, Stockhridge, 
N. Y. Tbls invention is chiefly concerned witb driving­
gear operated by a wind-wheel. The gear provided is so 
con@tructed that the band-wheel at the lower portion of 
the sbaft may be turned on a horizontal plane to any de­
sired position, and secured so that it may be placed in 
band connection with any one of a nnmber of machines 
placed variously around a barn lloor or the like. One 
band. whicb may always be an open belt. will run the 
mach ine in eithcr direction. By this invention. all the 
benefits of line sbafting are obtained. 

COMBINED STONE GATHERER AND ROLLER. 
-EDGAR A. NUGl'NT. Unionville. N. Y. The stone­
gatberer is provided with a transverse comh which dis­
charges into an endless bucket.elevator. A wbeel is 
m,.unted in advance of the comb and is formed with 
rows of yieldinll flngers to throw the stones or rubbish 
II pon the comb. Tbe fingel'l! are spaced apart to pll88 
through tbe spaces between adjacent teeth of tbe comb 
and to move the stoncs forward on the comb until they 
fall into tbe buckets of the elP.vator. 

BORING OR DRILLING M ACHINE. -LoT PERSON. 
CartwrilZbt, Penn. It is the object of thi@ invention to 
provide a drill which can be used in places where the 
ordinary drill wonld be ineffective. With this object in 
view. mechanism bas been devised In order to place tbe 
drill-holder at one edge of the device. �o tbat it may be 
used close to tbe roof of a tunnel. thue enabling one to 
drill a ho le parallel to tile roof. 

MlTER·BOX.-THBODORB BOOT"lUN. Arctic, Wash. 
Connected with a vertically-adjustable cross-bar is a 
horiwntal @winging arm movin� witb tbe croBB-bar. and 
fixed in different angalar positions by locking devices to 
suit the angle or miter cut of tbe saw. The saw is gnided 
by two susp<lnded, flanged. guide-plates. ()Jam ping bolts 
are also provided, one of the bolt connections being 
slotted to permit adjn@tment between tbe plates. To 
prevent their turning on their clamping. bolts, the plates 
have an interlocked or notched joint with the arms. 

FIREARM. - HARRY E. BROWN. Grinnell. Iowa. 
A casing is located at the breech of the gun. in whicb 
casing a spring-preesed firing-pin Is monnted to slide. 
The hammer of tbe gan operates a stop-lever which is ar­
ranged to engage a projection on the firing-pin to prevent 
a recoil thereof during a discbarge. A simple .. nd con­
venient locking mechani.m is provided between the bar. 
rei and the stock. The movement of tbe flring·pin can 
be limited in its bearinge by means of a collar which en­
gages the rear wall of tbe casing in which the pin slides. 
when it bas been forced from the cap-chamber npon 
cocklDg tbe hammer. 

MEA SURING-DEVICE FOR CLOTH.-THOMAS S. 
JONES, Prince Albert, S8Ilkatcbewan. Nortbwest Terri­
tories, Canada. Tbe c1ot.b-measnring device comprises a 
base having a cloth-receptacle at one end and an adjust· 
able winding device at the oiber end. On tbe base two 
rollers having b�arings in uprights are mounted . The 
cloth to be measured is placed in tbe cloth-receptacle. 
One end of the clotb is thell run between thc rollers and 
attached to the board upon whicb it is to be wound. By 
turning tbe winding-device the clotb will be drawn be­
tween tbe rollers; and the roliers in rotating will. by 
means of Intermediate gearing. move a finger or pointer 
over a yard.oeale to indicate the nnmber of yards wound 
from one board to another. A machine of tbis cbarac­
ter will be of especial service in taking stock. 

COMBINED SMOKING-TUBE AND CIGAR-HOLD­
ER.-JAlIIES M. EDER. Manhattan. New York city. It 
Is the object of tbis invention to provide a combined 
smoking-tube and cigar. holder. wblch is fitted with Ii 
simple mean� for cbarging tbe tube witb tobacco or a 
cigar and also for diBcharging the ashes of the tobacco or 
the stump of a cigar. Tbe body and the moutbpiece ot 
the device are mounted to rotate one relatively to the 
otber. A spiral wire feeder in the body has connection 
with the mouthpiece. By rotating t.he feeder in one di­
rection tobacco or a cigar can be drawn Into the tUbe. 
By rotating tbe feeder in tbe opposite direction, the ashes 
of the tobacco or the stump of a cigar will be dis­
charged. 

LEAK-STOPPER. - CARL EIBEE, Brooklyn, New 
York city. Tbe leak·stopper provided by the present In. 
vention consists of a body constructed In two section@. 
the inner surfaces of which are shaped to conform \\ Ith 
the exterior surface of a pIpe. Each section is provided 
with side fianges. Lugs projected from tbe side danges 
of one body-section are adapted to enter recesses in the 
@ide fianges of the oppoelng body-section. Keys receive 
tbe flanges and lock together the corresponding lIanges 
of the body-sections, so that the device is firmly secnred 
over tbe leak without danger of slipping. 

W ALL-PRO'l'ECTOR. - RICHARD L. HARDIN, ChI­
cago. Ill. The wal i-protector is designed to prevent tbe 
soiling of wall-decorations when cleaning windows, 
door-frames, or base-boarde. The wali-(Jrotector com­
prises a danged blade or plate provided with a handle. 
The inner edge of the blade is brought agaiD.l!t tbe win­
dow-casing and rests upon the wall. The blade is given 
an Inclination to the woodwork to be cleaned, 80 that 
the water cannot low behind the- device. It should also 
be reme.rked that the protector may be held by one hand 
against the wall and in engagement with the wood work 
to be cleaned. leaving the other hand free for cJeaninlt. 

BAG·FRAME.-LoUIS B. PRAH"&' Brooklyn. New 
York city. Tbe present invention relates to an improve. 
ment In 'he trames of cbatelaine-bags. the object being 
SO t<> construct the frame that an ornament of any design 
can be readily applied thereto. Tbe frame provided for 
this purpose can be termed a " stock-frame." since front 
ornam�nts of variou@ designs can be attached to stock­
frames so that all the features of the design can be dis­
played-a re@ult which conld not be obtained In the old 
construction. 

FISHING-NET SINKER. - JOHN C. ROBINSON. 
Hampton. Va. This sinker has a body formed wltb a 
longitudinal slot. Tbe .inker.body is passed sidewise 
npon the bottom line of the net and a donble wedge Is 
driven Into the slot In order securely to clamp the line in 
position in the bottom or inner wall of the slot. 

BELT-BUCKLE. - LOUIS SANDER�, Brooklyn, New 
York city. The buckle consists of mating membere 
having a stnd·and-slot connection. one of the members 
being provided with a fixed projection and the other 
with a recess. whcreby when the members are bronght to 
a locking position, the projection is automatically spmng 
into tbe recess. The buckle is designed partlcnlarly for 
use upon military and cartridge belts. 

WINDOW LOCK AND REGULATING DEVICE.­
LAWRENCE F. RyAJ,l, Manhattan. New York city. The 
inventor employ@ plates for attacbment to wlndow­
.asbes. wbich plates are provided with L-shaped open-
ings. A locking-bracket is provided, having a triangnlar 

Miscellaneous Inventlonll. body and an arm pendent therefrom. The body and the 

PIPE-C LEANING ATTACHMENT. _ HEINRICH ann of the bracket are provided with T-shaped' lugs 
WENZ, Bronx, New York city. Tbis device comprises adapted to enter tbe openings in the plates. This simple 
a centrally perforated frame or plate secured npon the device Is designed to lock a window In an open. partially 
exterior of the pipe, the pipe having a bole corres!'ond- open, or closed position, so that the locking parts cannot 
ing with the central hole. A cover-plate is secured to be tampered with from the outside. 
the frame by screws. The cover-plate may be made lIat SCREW·DRIVER. - BURNSIDE E. SAwn:n, Fltch­
and tbin. so as to be readily bent to conform with any- burg, and WILLIAlII D. ARNOTT. Athol. M888. The 
sized pipe. This bending mlly be done in the proccBS of beveled sides of the ordinary screw-driver blade often 
mannfacture or by tbe working-men whep applying the \ slip out of the nick of a screw and thus deface and Injure 
device to tbe pipe. By this means it is poBBible to ob- tbe screw-head. The Inventors of this improved screw­
tain acceBS to the Interior of tbe pipe by 'removing the driver have devised a series of insertiblp. and removable, 
cover-plate and to permit th� Insertion of wires or other parallel-slded or flat blade!! of high grade or tool-steel 
cleaning-tools. for a common holder or stock. Tbe new form of screw-

EXTENSION-TABLE. _ RANDOLPH F. WESTER-
�river. lt is said. overeomes the disadvantages of the old 

FIELD. Me.nhattan. New York city. The two end sec- orm. 
ti,ms of the table are adapted to move toward and from SURFACE-GAGE.-BURNSIDE E. SAWYBR. Fltch­
eacb other. Levers are fulcrumed upon the table and burg, Mass, This Invention seeks to provide an im­
are adapted to raise and lower the ext"-nsion-Icvers. prove<! surface-gage of that claBS in which a quick 
Rods used in connection witb the levers slide In guide- primary adjustment and a second finer adjnstment of the 
ways. As the end sections are moved apart. tbP. rods �crjber may be effected. To tbi� end the Inventor em· 
drst slide idly and then npon reaching the l imit ot tbelr ploys a base having a slot which perm Ita the gage-bar. 
sliding movement ��rve to throw the levers so as to with its attached scriber. to swing through a wide arc, a 
lift the extension ICllves, In this manner the folded rotatable eccentric being provided for effecting the line 
leaves can be brought into position upon extending tbe 
table, to complete tbe exten@ion · table top. 

TENSION DEVICE FOR FENCE-WIRES.-JOSEPH 
C. BARNES. Summit, MIBS. Tbe tension aevice has a 
frame with clamps adapted to bear dOWDwardly upon the 

adjustment of the gage-bar and scriber. 

NOTE.�opi ... of any of these patents will be furn­
ished by Munn & Co. for ten cents each, Please state 
the name of the patentee. title of the Invention, and date 
of this paper. 

1'be celebrated " Hornaby·Akroyd "  Patent Safety 011 
Engine Is built by tbe De La Vergne Refrigeratinllt Ma­
cbine Company. Foct ot East 138tb Street. New York. 

Tbe beat book for electncians and b8l!inners In elec­
trIcity Is " Experimental Science." by Goo. M. Hopkins. 
By mall. $4. Munn '" Co . . publisbers. 361 Broadway. N. Y. 

IF Send for new and complete catalogne ot ScIentific 
and otber Books for sale by Munn '" Co • • 361 Broadway, 
New York. �""ee on application. 

HINTS TO CORRESPONDENTS. 
Names and A ddrell8 most accompan� ali lettere 

or no attention will be paid thereto. This 18 for ow 
Information and not for publlcation. 

References to former articles or answers shonld 
give date of paper and page or number of question. 

I nq u iries not 8D8wered in reasonable time should 
be repeated : correspondents will bear In mind that 
!Ome 8D8wers require not a little research. and, 
thougb we endeavor to reply to all either by lette/ 
or In this department. eacli mW!t take his turn. 

Bu yers wishing to purchase any article not advertised 
in our colnmns wlll be furnlshed with addresses of 
houses manufacturing or carrying the 88me. 

Special 'V rUten I nformation on matters of 
pereonal rather than general Interest cannot be 
expected without remuneration. 

Scientifi c  A merican S u pplements referred 
to may be had at the olllce. !'nee 10 cents each. 

Books referred to promptly supplied on receipt 01 

IU I��':al s  sent ">r e%&IDination 8honld be distinctly 
marked or labeled. 

(7666) F. W. asks : 1. What amount of 
warer at a temperature of 40 degrees I. reqnired to con­
dense 10 galloD.l! of brandy per bour from a still of that 
capacity f A. If tbe still tank Is fed from the bottom 
and overflows from the top at 80 degrees . F .• 76 gallons of 
water will be required to condense 10 gallons ot brandy 
spirits per hour. 2. Wbat meaD.l! are taken to condense 
the lighter hydrocarbon oils, such as gasolIne, naphtha, 
etc., from the heavier oils f A. The hghter hydrocarbon 
oils are tbe first distillate from erode petroleum. The 
vapors pass through the same @till as the heavier 011. bnt 
are switched off Into separate tanks as the gravity of the 
distillate increll/let!. The gravity Is tested as the liquid 
dows by a hydrometer. 8. In making ice by aid of ex­
panded compressed aLr (or Ice machines), what amonnt 
of compreBSion most the air reach In order to get best 
effecta as fonnd in practice f A. The most economical 
air PreBBure tor refrigerating or Ice making Is 60 lb. per 
!!Qnare Inch. 4. What power wonld be reqnired to make 
10 ponnds of Ice from 10 pounds of water at a tempera­
ture of 70 degrees In say 80 minutes f I figure for 
.. bove. taking tbe sui ph. ether kind of machine, that It 
would reqnire one horse power ex�rted for a space of 
4l� minutes (nearly) to convert 10 ponnd8 water at a 
temperature of 70 degrees into Ice at 32 degrees, Am i 
right f A. One horse power should produce 17 pounds 
of Ice In 80 mlnntes In a small Ice making machine. You 
are nearly right In your dgnre8. 6. What is the practi­
cal limlt tbat air compression could be used for freezing 
or refrigeration purpOSCl! without the aid of ammonia, 
etber. or hlsnlphate of carbon f A. We do not know 
that there Is a practical limit for compressed air refrig­
eration. It is largely Uled for COld storage tn 8hlpa. and 
can only be lirulted by the additional cost over ammonia 
and bl@ulphlde planta. 6. Wbat are the best works upon 
the above subjects and are they treated In the SCIENTIJ'IC 
AXERICAN SUPPLEXENT f A. We recommend Siebel's 
.. Compend of Mechanical Refrigeration," 82.50 by 
mail ; .. Thooretical and Practical Ammonia Refrigera­
tion." by Redwood. $1 by mail. 

(7667) H. G .• Jr . •  asks : What book will 
give me the most detailed description of mnltlphase al­
ternating motors, especially the tbree-phase type In the 
smaller sizes f I want a book treating In detail the wind­
Ing of armature. deld. etc_ ; which wonld yon suggest, 
and name price. A. Tbe standard work on polyphase 
motors Is Tbomreon'p, a revision of whicb Is expected 
soon. Watch our book list in SCIENTIFIC AMBRICAN 
SUPl'LEXENT. A new book on the same snbject has 
been pnblished this year. Oudln's .. Polypbase Appara' 
tns." price $3 by mall. Tbl@ Is an American work. The 
exhanstlve work on .. Armature Winding " is Parshall 
& Hobart's. price $7.50 by mnll. 

(7668) J. E. K. asks : 1. What length 
crank is best with a III gear f The back sprocket has 8 
teeth_ Why Is a @hort crank used In some cases and a 
long one In otbers f A. The lenjlth of crank on a bicycle 
Is, within cert�ln limits. a matter of personal preference. 
With a long crank tbe preBBure on the pedal Is less. but 
tbe feet must move faster and througb a lon.,-r distance 
for each revolution. Wltb a .hort crank tbe pressure Is 
greater, but tbe distance travei'l'ed by the feet is lCBB. 
Each one must settle for himself which length snits blm 
best. 2. Is It t.be light itself" or the heat In th� light 
which propels the disks of a radiometer such as are seen 
in opticians' stores f A. It Is the radiant energy abo 
sorbed 88 heat by the carbon on the vanes of the rad iome­
ter which causes its motion. The black sides of tbe 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

MAY :13. 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 about copies of tbese patents.] 

Acid and maklnllt same. oxynapbtlndopbenoltblo-
sulfonic. H. A. Berntbsen . . .  , . . .  , . "  . . . . . .  , . . . , 625.637 

Addresses to newspapers, machine for pasting, 
P. P. '" D. E. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.MO 

AdvertIsing medIUm. J. A. Anlello . . . . . . . . . . . . . . . . . 625.500 
Air brake apparatus. street car, N. A. Christen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . .  625,MO 
Alarm. See Fire and burglar alarm. 
A lcobollc liquids 1m "roving, Day '"  Bryan . . . . . . .  625.650 
Atomizer. W. E. W blttler . .  , . . . . . . . . . . . . . . . . . . . . . . .  625,621 
Axle. veblcle. H. A. Moyer . . . , . . . . . . . . . . . . . .  , . .  , . . . .  625.6113 
Back pedaling brake. H. B. Keiper . . . . . . . . . . . . . . . . .  625.500 
Back pedaling brake. Reber '" Grubb, . . . . . . . . . . . . .  625.415 
Back pedaling brake. ROllters '" Patrick . . . . . . . . . . . .  625.606 
Back pedallnllt brake. J. B. Spencer . . . . . . . . . . . . . . . . . 625.709 
Baling press, J. Q. Adams . . . . . . . . , . . . . . . . . . . . . . . . . . .. 62,'.3I1T 
Ballnllt press. P. &. Dederick . . . . . . . . . . . . . .  , . . . . . . . .  625,4J6 
Ball and oocket joint. C. W. Pasbley . . . . . . . . . . . . . . 625.412 
Barrel clamp and cap. G. A. Leavitt . . . . . . . . . . . . . . . 625.573 
Battery elements, manufacture of secondary, F. 

Kinll . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  " . .  , .. b'25,� 
Bearlug crank sbaft. J .  �'awell. , . . . . . . . .  , . . . . . . . . . . . 625.M6 
Bearing duot proot. R. Janney . . . . . . . . . . . . . . . . . . . . 625.«9 
BearIng' roller. J. G. Keith . . . . . . . . . . . . . . . . . .  625.561. 625.686 
Bedstead attacbment. B. L. Fiscber . . . . . . . . . . . . . . .. 1;2.,.496 
Beer cooler, G. Engel . . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . . . .  625.658 
Bell. bicycle. G. W. Eddy . . . . . . , . .  , . . . . . . . . . . . . . . . . . .  625.655 
Bell. bicycle. J. H. Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'.15.672 
Bell  hammer. Goss '" Eddy . . . . . .  _ . . . . . . . . . . . . . . . . . . . 625.611 
Bell. rotary. Goss '" Eddy . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
�r��'cf�';;��.�r:�L���;I.��.'. �',�: ,��.��:::: : : : : : : : : :: : 
Bicycle attachm�nt. T. R. Locke. . . . . . . . . . . . . . . . . . .. , .514 
Bicycle. converhble. A. F. Sternberg . . . . . .  , '  . . . . . .  625.612 
Bicycle driving lItear. E. C. Poble . . . . . . . . . . . . . . . . . . .. 625.000 
Bicycle frame. V. H. '" J. H. T. Mt11s . . . . . . . . . . . . . .  _ 625.456 
Bicycle bandle bar. adjustable, J. Alexander . . . . .  625.30!! 
Bicycle bolder. S. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.65. 
Bicycle packallte carrier\ E. Harting . . . . . . . . . . . . . . . .  625.613 
Bicycle pedal . C. D. W .. ker . . . . . . . . . . ' . . . . . . . . . . . . .  625.619 
BIc!,ole step. G. J,. Tbompson . . . . . . . . . . . . . . . . . . . . . . . 625,<!68 
Bicycles. etc,. driving lItear for, A. T_ Collier . .  , . .  625.644 
Blackbo .. rd. revolving. M. W. Tubbs . . . . . . . . . . . . . . .  1Il5,1ll;5 
Blind spring roller. window. W_ Swarbrlck . . . , _  . . .  625.006 
Board. See Game board. 
�gU:�: p���i::: �����: , . . . . " " '  . . . . . . .  , . . . .  " ' "  625.406 
Hottle non-refillable. J. W. Dixon . . . . . . . . . . . . . . . . .  625.545 
Bottlnig and corking apparatus. E. Franc . . . . , . . . 625.665 
Box or ean. L. C. WltkowskL " "  . . . . " . . . . . 625.625. 625.b'26 
Bracket. See CurtalD roller supporting bracket. 
Br .. ke. See Back pedaling brake. Car brake. 
BrIck tile or pipe die. E. S. Clark,  . .  , . . . .  " . . . . . . . .  625.381 
BroOID head clamr,' R. H. M. Miller . . . . . .  " " , , ,  . . .  625.583 
Buggy top rest ho der. M. C. '" L. S, 1'bomas . . . . . .  6'25.613 
Bung and spIgot. combined. Pickett '" Branbam . 625.5'<18 
Bung or stopper. expand mg. Dies '" J,undlltren. , .  625.ti53 
Butter process '>f and apparatus for maktng arti-

ficial. J. C. Ublenbrock . .  , . . . . . . . . . . . . . . .  " . .  " .  __ 625'F8 
Button, C, BllCbman . . . . . . . . " . .  " "  . . . . . . . . . .  " . . . . . .  625 .. 32 
Button, collar. I. W. Penney . . . . . .  " . .  " " "  . .  , , , .  __ 625.516 
Cabinet frame clamp. O. H. L. Wernicke . . . . . . . . . .  625.482 
Camera base. L. von Grave . . . . . . . . . . . . . . . . . . . . . . . . .  b'25,:J92 
8::::��:: �!F��\�?;,:.·$·. �r�:mond::::::::::::::: �:� 
Camera. roll bOldl�. E. Kronke . . . . . . . . . .  " . . . . . . .  _ 625,570 

g:��.I�t��.I�:�ie�· lid ��r
al

:.n�
l
:n(i meat; A·.·Gaii: 625.465 

lin . . . " . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  ' . . . .  _ _ _  . .  , 625.491 
Car brake. Nichols It; Wlliiamson. . . . . . . . .  . .  . . . . . 625.459 
Car coupling, C. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.385 
C .. r motor regulator. electric. H. S. Maxim " 

' 
. .  _ . .  b'25.454 

Car underframe. W. B. Bettendorf" . . . .  , . .  " . . . . . . 625.r.;u 
Cars. sign board and safety device for brakemen 

of freight, P_ J. Reid" . . . . . . . .  " . . . . . . . . . .  " . . . . . 625. 

g!"J���3�·J:·tfuit��.����· :: : : : : : : : : : : : : : : : : : : : : :  
8:���I���r�e�ar�t��3�¥rilie'. : : .. .

• : . ':: . . : ..... ':, '. :'. '. :: 625.369 
Cereals In form. macblne for reducing and bak-

Ing H D. Perky" . . . . . . . . . . . . . . . . . . . . . _ . . , . . . . . .  625,696 
Cbaflng disb. G. E. Savage . . . .  _ _  . . .  _ _  . . . . . . . . . . . . . . .  625.702 
Cb .. lr, See Dent .. 1 cbalr. 
Cbandellers. vertically adjustable burner sup-

porting attacbment tor. A. R. Markel . .  . . . .  " .. 625.452 

g�!:"�.
e
kcWil��I.�-.t������:. �: .�����.I: : :: :: :: : : : : :  �:� 

Clam dredge. O. J,. Davis . . . . . . . . . . " . . . . . . . . . . . . . . . .  625.543 
Clamp. See Barrel clamp. Broom head clamp,  
cla��

b
����i.':-��o��

a
l'�:. Gilliland . _ _  . . • . . •  _ _  ' . . . . .  625.668 

Cleaner. Bee Track cleaner. 
Clotbes drier. Overton '" McCally . . . . . . . . . . . . . . . . ' 625.005 
Clutcb, automatic frictlont..�. SedgwIck . . . . . . . .  ". 625.359 
Conduit. underground. R. VY. },yle. . . . . .  , . .  " . .  " 625.451 
Conveyer rolier support. belt. M. Lynch . . . . . . . . . 625.342 
Cooktng utensil, J. R. Morlltan . . . . . . . . . . . . . . . .  _ . . . .  625.586 
Cooler. See Beer cooler. 
Couuter, sales. W_ C. Hus . . . . . . . . .  " . . . . . . . . . .  , ,  _ _  625.396 

�.:.'r.,I.
I
��n-:t���\;:�1�'W�rke.:�i

.I:. ����:���-• . . .  __ 625.525 
Culttvator. M. Posttletbw .. lt . . , " . . . . . . . . . . . . . . . . . . .  �.353 
g�ltl!:�g�: �a�d��.ek 'Diiriitiil:·. '::::.'. ':::. :':.'. ':::.: �:Mll 
Curtatn fixture. W. C. Scbramm, . . . . . . . . . .  , . . . . .  " , 6'15.422 
Curtain hanger. W. W. Hauenstein . . . . . . . . . .  " . . . .  625.503 
Curtain roller supporting bracket. E. J. Tbacker. b'25.429 
Cutter for floor clotbs. etc .. Gelsendorlf '" Ma-
cut'fe:

r
:ea(i 'liii 'gage; ·S: 'i: siiimei-·. '::: :::.: ':::::: '.: �:� 

Cycle drlvlnllt mecbanlsm, J. Resch . . " . . . . . . . .  _ _  . . 625.604 
Dampers. device for operating furnace or stove, 

F. A. Magee . . . . _ _  . . . .  " . . . . . . . .  _ _  . . . . . . . . . . . . . . . " 625,518 
Dampers meaDS for automatically opening or 

closln'lIt furnace or stove. F. P. Canfield . . . . . . . .  625.640 
Dental cbalr. R. W. Sonnex . . . . . . .  " . . .  _ _  . . . . . . . . . . . 625.4� 
Dental spatula. A. H .  Putn .. m . . . . . . .  , . .  , . . . .  " . . . . .  625,354 
Dental tool. A. P. Lantermann . .  " . .  " . . . . . . . . . . . . .  625.401 
Die. See Brick. tile. or pipe dIe. 
Dipping vat. W. E. Skinner . . . . . . . . . .  , . . . . .  , . .  " . . . . . .  625,474 
DiSinfecting composition and makmg same, J. 

von Breuner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,319 
Disinfecttng or melting snow. apparatus for ap-

plyinllt beat to pavements for. R. N. Stevens . . 625.711 
Door cbeck and closer. G. W. Fernald . . . . . . . . _ _  . . . 625.495 
Doors for excluding rain, appliance for use upon, 

W. H. Taylor" , . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . 625.713 
Doucbe. �'. H. Clark . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  , . .  b'2.S.:182 
Draulltbt e�uallzer. Coonley '" Boylan . . . . . .  , , ,  . . .  , ,  625,322 

g�re��
r 

�:e 'b��t'b�:��re�
t. 8�:::�18��i-,

F. Macey . .  62M.6 

Dye and making same. rbodamill. H. Caro . . . . . . . .  625.641 
Dyeln� dark blue. M. Boebler . . . . . . . . . . .  , . . . . . . . . . . . 62S.011 
Dyein� macbine. Schlaepfer & Walton . . , . . . . . . . .  625.351 
Electric circuit safety device. Houston '" Ken. 
Ele�:Nl conti-oiler: Adams' &; 'McGeorgE'-::::::::::: �:� �l��m� Wl,'l,tl:.g a':;���:iI:,

s'c�ntr�Yl'e�
e

�or: o :  'r.i': 625.599 

Lacey . . . . . .  , . . . . . . . .  , , '  . . . . . . . . . . . .  , . . . . . . . . . . . . . .  625,571 
(Continued on page 867) 
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Star * 
Lathes 

Foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

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

Send for Catalogue B. 
Seneca FaUs Mfg. Company, 
696 Waa:r St.,Seneca FaU .. N. y. 

.POWER & FOOT I S H A P ER S , P LANERS DRI L LS 
La AT H E S. t;:ItoC��N!pr,��P ��,Tfmul��tt 
5 E:BASTIAN L ATHE CO. 120 C U LVERT 5T C INC INNAT I .  O .  

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R EN EWABLE STEEL JAWS. 

W A L W O R T H  M FC .  C O . , 
20 OLIVER STR EET, BOSTON ,  MASS. 

May be you're losing hun­
dreds of dollars in wasted 
steam-steam that you might 
put to good use in parts 01 
your plant when there is a 
shortage. 

We 've written a little non­
technical booklet for the busy 
mind-and you ougM to read 
it. There 's a practical story 
about the great steam-saver 
-H e i n t z  Steam T r a p. 
It 's a good booklet for your 
engineer, and it 's free -want 

a copy of Vol. " H  " ?  
WM. S. HAINES CO., 

Uneqnaled for 
DELIVER ING DRY STEAM 

by eUmlnatlllll moistUre 
and condensation from 

LIVE STEAM. 
Also EXTRACTING 

OIL, G R E A S E ,  and 
�t::�imlt'::'�::= from Ex-

Manufactured by 
A U S T I N  S E PARATOR CO. 

�1 Woodbrldse Street West, Detroit, Mich. 

.JI £OUplt of etnts 
a galloll might be 

s a v e d  b y  b u y i n g  
cheap material and 
then mixing your own 
paint-but you can't 
afford to have your 
machine I88S attrac· 
tlve than your com­
petitors. If you use 
paint on any kind of 
machi nery, you should 
r e a d  o u r  b o o k l e t 
about PECORA F LAT 
STEEL COLOR and 
PECORA ENAMELS. 

PECORA PAINT CO., Phil. You would use PECORA 
BLOW HOLE CEMENT 
U you read our clrcular.ll1).6 

Electric Ilgnal, J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. 6:/5,364 
Electrlc .. 1 attacbment plug. A. P. Seymour . . . . . . .  625,473 
Ele���caJt:��mb:t

tl�y �':.�s 
u��n ":ii[::;�igf. PbU�lf. '" 'l·Uden. . . . .  . .  . . . . . .  . .  .. . . . . . . . . .  . . . . .  . 625.597 

Electrlca switcb. N. L. Burchell . . . . . . . . . . . . . . . . . . . 625,639 
Electrode for dry storage batteries. L. Paget . . . . . 625,41;2 
Electrode, secondary battery, J. Julien . . . . . . . . . . . • 625.683 
Electromecbanlcal apparatus. Neal '" Eaton . . . . . .  625.4� 

�::t�.Pl���C���;';;n';ln!: Buck . . . . . . . . . . . . . . . . .  625,489 

Engine. W. H. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.471 
En¥.?ti�r�.����. �I�. ?�. ?t

.��.
r
. ����. ��.����.��'. �: 625,416 

Explosive. J. Karstalrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.685 
Explosive and maklng .ame. J. Karstalrs . . . . . . . .. 625.� 
Exploslves, maklng, F. W. Jones . . . . . . . . . . . . . . . . . . 625,682 
Explosives. making. E. A. G. Street . . . . . • . . . . . . . . . .  625.361> 
�:�e�el:.·��'i'..GIh��g�O��: : : : : : : : : : : : : : : : : : : : : . : . : : : �:� 
Faucet. G. J. Habermann . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,72f> 
Feed regulator. T. Ashley. Jr . . . . . . . . . . . . . . . . . . . . . . 625,635 �'ence post winder. wire. C. L. Etheridge . . . . . . . . . .  625.662 
I" ence. wire. C. L. Etheridge. . . . . . .  . . .  . .  . . . . . . .  625.661 
Fence. wire, 1. M. Warner . . . . . . . . . . . . . . . . . . . . . . . . . .  625,526 
Fertilizer distributer and cotton seed planter, 
F1le�o

b'fJtIW�G�& 1:. "W��organ: : : : : : : : :  � : : : : : : : : : :  �:iM 
File. letter. C. H. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625.374 
Filter bed washing apparatus. J. W. Hyatt . . . . . . .. 625,508 
Filter beds, 81?paratu8 for discharging sewsee. 

etc., upon, G. E. Ridgway . . . . . . .  .- . . . . . . . . . . . . . . .  625.006 
Filter beds, means for washing granular, J .  W. 

Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.556 
Fire and burglar alarm. automatic. Burkhart '" 

Kunkel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,378 
Firearm front sigbt8, guard for, W. Mason . . . . . . .. 625,581 
l"lre extinguisher, chemical, Van Riper '" Guth· 

rle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,618 
Fire extingui8hing 8ystems, automatic valve for, 

Anderoon '" Mohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.376 
�'Ireproof 1Ioor and ceiling coustructlon. A. De 

Man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.544 
Fioats. etc .. In1latlng attachment for, L. Matig-

non . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,582 
Flood gate, H. Hone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625,508 
Forjle •. air mixing drum for. J. Klimek . . . . . . . . . . . . 625,568 
Fountain. See Stock fountain. 
Funnel. C. Goergen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,551 

. FUrnace. See Heatinlf furnace. Metallurgical 
furnace. Ore roastlDg furnace. 

Furnace, D. H. Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,402 
Furnaces, cooling attachment for ore roasting, J ... 

E. Rothwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625.608 
Furniture fastening, F. C. Arbenz . . . . . . . . . . . . . . . . . .  625.634 
Gage. See Cutter head bit gage. Water gage. 
Game apparatns. H. Scbllr! . . . . . . . . . . . . . . . . . . . . . . . . . 625.703 
Game board. T. A. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . 625,557 
Game board. Wiegand '" Dokenwadel . . . . . . . . . . . . .  625.623 
Garment. J. A. Scriven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,(23 GasJ.a*�����M� . .  ��?u�����.

i�� . ?i� .  �� .����.�: 
Gas generator. acetylene. J. S. Fergnson . . . . . . . . . .  625 Gas generator, acetylene. J. W. Powers . . . . . . . . . . .  625 
G .... generator. acetylene. G. �'. Speer . . . . . . . . . . . . . .  625 
6as IIghtlnlf attachment, J. E. Prunty . . . . . . . . . . . . . 625.698 Gas, purlfymg acetylene. F. Ullmann • • • . . . . . . . . . .  625,479 g:�ra�:' F�"e'!.dJ::�enerator. 
Gla.s blowing macbine, M. J. Owens . . . . . . . . . . . . . . .  625,513 81:::. bJ�;�::,���:.

i��·p���t. ���.I�.��: : : :  : . : : : : :  �:ID 
Glass tumblers, mlUlufacture of. J. R. Fondu. 
Glassware articles. apparatus for 1Ini.hlng.�:"!7

: 
625.548 

F. Rott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,468 
Gold and silver ores and compo.itlon of matter 

for .ame pnrpo.e, treating. E. D. Kendal l .  
Grain drier. G. Schock . . . . . . . . . . . . . . . . . . . . . . . .  �,�: �:� 
Grate for heating systems. etc .• H. K. Ernsber· ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.609 
Gravity machine, W. H. Hawkes . . . . . . . . . . . . . . . . . . .  625,47' g��':,��� .. �i':,c::::,'ii �u��::��rm�ie�a:�r.rgox & 625,4H 

Gu��':,��Tii;perai.;it:·jjrigg.· &·T88ker::::::::::: : : �:= 
Gun •• . eject.lng mechanl.m for breakdown, G. D. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6"25.601 
H .. mmer hand sling. H. H. Schepers . . . . . . . . . . . . . . . 625,489 
Hammock .uPBort awning frame. I. E. Palmer . . • 625.515 1I:�:� f��� �r�,

h�,,:.:::-s IO":s�:����g. F. 
Dlckerboom . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  625,652 

Hat fastener, Mo.er '" Dorn.elf . . . . . . . . . . . . . . . . . . . .  625.581 
Hat packing ring. L. T. Hallock . . . . . . . . . . . . . . . . . . . .  625.'127 
Hat pouncing machine. C. H. Reid . . . . . . . . • . . . . . . . .  625.699 
Heater. See Hot water heater. 
Heating furnace. F. A. Magee . . . . . . . . . . . . . . . . . . . . .  625,577 
Heating or cooling 1Iuids, apparatus for, T. Clark· son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.1U2 
Hedge trimmer. E. P. Kepner . . . . . . . . . . . . . . . . . . . . . . .  625,688 
He����:r'f:.'Il'::������:. �?�:. ������.����. �?�: 625.728 
Hinge, II. G. Hllzbelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,678 
Hinge. box, T. A. Galt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.549 11�:8.·E.��f.ig�·c�Gfoe;e':-':�: : : : : : : : : : : : : : : : : : : : : : : :  �:m 
Ig���n�:g¥:��':r"h�ot. COmn . . . . . . . . . . . . . . . . . . .  625,6(3 

HO?E::�of. b:���:c��r��: ����I.�� • •  
f��. ��i�- 625.� 

Horse detacher, J. T. Peirce . . . . . . . . . . . . . . . . . . . . . . . .  625.695 
Horse power and pumping jack. Darlington '" 

Clary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.IU� 
Ig��!�g: t':'a����n&. ��':," ��'. �:������ .. : �:m 
Hydrant and hopper rod and handle, J. H. Mur-

ray. . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  625.590 
Hydrocarbon motor. valveless two-cycle, �'. Durr 625.387 
l:.c�:f��·d °of���n:��ariiiU.· · tor 'maklng:' 'j:  625,300 

Humes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . 625,447 
l�tfth�I."p���:.s:p;'i.���.rsn'o�p����ing:08i.;r: 625,'80 

berg '" �'Ischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.410 
Indicator. See Otllce Indicator. Station Indica. 

tor. Street and station Indicator. 
Injector. L. Friedmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,329 Insect trap. H. L. Heymann . . . . . . . . . . . . . . . . . . . . . . . . . 625,677 
Jacquard machine, double action, A. E. Kelmel. 
Jacquard machine, double action, Sta1l'ord �K�: 625,563 

mel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.476 Jars. botties, etc . •  rapid closing and sealing de. 
vice for. H. S. Garr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,391 Joint. See Ball and .ocket jOint. Railway jOint. 
Railway rali jOint. Tubular jOint. JOist banger. wrought metal, R. C., Jr., '" W. A .  
Stewart. _ .  . . .  . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  625.'27 tte�Ire

a�i�:fg��h��Fc!?U: w.����'. �:.�: .��ll��.
::.:: 

625, 
Knit boot, R. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . t�;� ,!tc':,1�ie�;, �;.����:�inir: ·E:Moreau·. ·.· . . ::: 
Lamp. electric arc. S. Bergm .. nn . . . . . . . . . . . . 625,�1. 625.� 
Lamp 1Ixture. Incandescent electriC. B. F. Rout . . 625,60\1 
Lamp. 011 gas, J. A. Yarton . . . . . . . . . . . . . . . . . . . . . . . . . 620.630 
Lamp .ocket. lncande.cent. A. A. ChallIet . . . . . . . .  6"25,3n 
Land roller, J. K. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.485 
Last block rastener. J. 1" .  Scott . . . . . . . . . . . . . . . . . . . . . 625.706 
t:���: �ft: ��l:��otter: : : : : : : : : : : : : : : : : : : : ' : : : : : : :  �:� 
Ledger •• boards. etc., device for removing. J .  

Dorman . . .  . .  . .  . .  . . .  . .  . . . .  . .  . .  . . . . .  . . . . . . . . . . .  . .  . .  625.6.'M 
Lemon squeezer. C. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,507 
trFt�'r �I�i:\;�i �!N�·ft�ier:· . . . . . . . . . . . . . . . . . . . , . 625,535 

Linotype mould adjuster, J. O. Harvey . . . . . . . . . . . . 62;;.445 
�:k�l1£.agft��:,:;�������. ����.

r 
•. �: .�:. � ��.�'.: : ':. '. '.: �:�M 

Lock and wrench. combined. Lombard '" Miller . .  62b.3H 
LOc��fele;�'::u!��t:.��u.r.i��. ��ti����: .��� . . ���: 625.468 
Locomotive exbaust nozzle, D. Sweney . . . . . . . . . . . . 625,712 l:g�g::::gll�:f.r.::.����k�utB.;I����:�k: 'johnson: �:� 
Loom picker. F. A .  Wardwell . . . . . . . . . . . . . . . . . . . . .  . .  
Lumber 8tacker, T. A. Coleman . . . . . . . . . . . . . . . . . . .  . 
M .. lt turner. F. Her.ter . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
����e��e::&�:egoZT��ri',l·s: Coii;.·.·.·.: .: .. : .... :.:: 625:�t 
�:��:��7m�·I;.;kt::'X!.�7ce: W: W: 'Tiiompsoii: :  �1M Match .afe. H. Flander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.442 
Measnre, computing yard. W. E. Wblttlngton . . .  625,715 
Meat .klnnlng machine. fat. Whittlesey '" Me-
Mec'f,��f&iimoior: ·w: ·S:i'.aney:: : : : : : : : : : : : : : : : : : :  �:m 
Mecbanlcal motor. E. C. Nicbols . . . . . . . . . . . . . . . . . ... 625,:U9 �:l:l ;'�:�f:gO���t't�:.gG���M·re����.�:: : :  �;� 
Metallurgical furnace, W. Swindell . . . . . . . . . . . . . . . . 625.36'7 �Ur. s�':.,"l:�·t �\F�n'r::;fl�r . . . . . . . . . . . . . . . . . ... 625,399 
Mop and brush holder. combined, J. H. Wray . . . . 625,628 

(ConUnuea on Jl(I(/e 668) 

LAT H E S  
FOR 

CUNSM ITHS, TOOL 
MAKERS,  E X PERI­
M ENTAL AND R EPA I R  
W O R K ,  ETC. 

Send ftYr mus. Catalog. _:;I��!���!!t W. F. & J no . Barnes Co. 
1999 Ruby Street, 

ROCKFORD. ILL. 

SMALL POWER MOTORS.  
Tbls cut repre.ents our smau 1l0 volt 

Direct Current Motor with clamp attach­
ment. We make these In three s\zes, 
1-10. 1-8 and 1-6 h. p. Can also furnish 
tbem on lI .. t base or with speed regulat­
Ing rheostat In base. We manufacture 
1-8 b. p. 220 and 500 volt Motors, 1·8 and t,�: .ftc�l�r.:,a�nf.llrytg�sof�t�� f.in 
Motors. Send tor Rullet ... No. 1� S of 
Small Motor. alia 1999 Fan Mow Catalog. 
The Holtzer·Cabot E lec. Co., Boston, (Brookl ine) Mass. __ PRESSES, DIES and 

SP!o����t M��£�rt�!RY 
- - . WEST MFG. COMPANY, 

Bu.-alo, N. Y., U. S. A. 

REVERSING STEAM TURBINE.-PAR-son's recently perfected turbine for boats. Dluotratlons 
sbowlng det .. ils. Contained In SCIENTIFIC AMERICAN 
r�i�:::.I!::i'd r.�iJ Iit�ew:t'��e��.cents, by mall, from 

RO U N D  O R  BASE 

Wi1llann' Soa� IOld everywhere. bat Beot 
by mall it your dealer doe. Dot lupply you. 
WHnam.' Shavl". Stick, !loe. 
Genuine Yankee 8havlnc 
Soap, • • • • • tOe. W'lti��:,

h
�h!:�J:b�!: .  2lie. 

(Barbera'), Sb:: Round Cake., 1 �., 4Oe. 
Exquilite also (or tollet. 

TN Trial cake tor 2c. stamp. 
J. B. W1LLIA.S CO.,6 ... toabul'J',Co .... 

London : 64 Great RuueH St., w.e. 
Sydney : 161 Clarence SL. 

O U R  1 8 9 8  
C O M ET 

Write for prices. 
HOUGH CASH 
RECORDER CO. 
I ndlan Orchard ,  
Mass., U.  S. A .  

Sanitary Water Cooler 
CONNECTED WITH CITY WATER PIPES. 

Water does not come In contact with ice or outside air, 
thus keepins it pnre and free from contamination. Desfjltled for Priv .. te Dining Room. Stores. Hotels. Omces Res­

taurant'j.l FactOries. School., Public institutions. Streets. Parks. ;'�t
c:,s

ls d�t,;'j�e
.r:°uses and everywhere where pure, cold drinking 

COLD WATER CAN BE DRAWN CONTI N U OUSLY. 

l896We placed one In Sen .. te Wing of tbe Capitol at Wasblngton In 
. Read the following letter from the Chief EngIneer : 

SIRS :-It gives me pleasure to bear unqualilled testimony In ap· 
proval of tlie BARRON WATER COOLER. one of the largest of whfcb 
has been In use In the Senate WIIlIl of the U. S. Capitol for some 
t
f

lme. It Is always ready and easily fed and cleaned. I and wl\l pay 
or It.elf over and over comparatively In saving of ceo 

Very respectfully, 
TROS. A. JONES. Chief Engineer. Senate Wing. U. S. Capitol. 
SAVES F U L L Y  O N E - H A L F  T H E  I C E .  

IT Send Fo r  OIrcuiar and Price List. 

TH E BARRON COOLE R  CO. ,  PALMYRA, N. Y., U. S. A. 

Queen 's Patent " Triple  Plate " 
Toepler-Holtz E lectrical Machine. 

Can be used a t  all 
� �\Til"n�! lrr 

Prices ""iKe, fr,ilm:-i25 
to �. 
on app'lico,tlol' •. 

BORING AND TURN ING 

Jt MILLS, 
. 

4, � and 6 Foot Swins. 
H. Biokford, Lakeport, N . H .  

IT Write for Pbotograph 
and Low Prices. 

N E W A N D  S ECON D - H A N D ,  

FOR SALE CH EAP.  
HOisting �nes, Air Compressors. Rock Drills. Crushers, Dump Cars. 
Steam Shovels, Light Locomotives. 
Relaying Rail. etc. 

Send fOT printed. leaflet Just issued.. 
W I L L IS S H AW ,  6 78 N. Y. L ife Bldg. , CHICAGO .  

leW I'ABEI 
Manufactory Established 1161. 

LEAD PENCILS, CO LORI<lD PENClLS, !SLATE 
PENCI LS. WRITING SLAT ES. STEEL PENS, GO LD 
PENS. INKS, PENCIL CASES IN SIL V E R  AN D IN 
GO LD. STA'I'IONERS' RUB BER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N.  Y. 

Manufactory Established 1161. 

Improved CYCLONE Magazine 

No. 4--(size 3� x 4�) . . . . . . . . . . . .  $8.00 
No. 5-(size 4 x 5) . . . . . . . . . . . . . . . .  1 0 .00 

T E N  PO I NTS TO 
C O N S I D E R. 

1-1 2 Pictures in 1 2  seconds. 
2-Shutter Bulb R.elease. 
3-Shutter Automatic • 
4-Shutter Locks. 
5- 1 2  Aluminum Plateholders 
6-Set Stops. 
7-Special Quick Lens. 
8-Automatic R.egister. 
9-AII Parts Interchangeable. 

I O-Exposed plates removed 
without disturbing unex­
posed. 

The only Magazine  Camera 
with Bulb Shutter. 

All Live Dealers Sell Them_ 

1 8 9 9  Catalogue with complete 
Information-FREE. 

WESTERN CAMERA MFG. CO. 
79 Nassau St. ,  NEW YOR.K. Silversmith Bldg.,  Wabash Ave., CHICAOO. 

© 1899 SCIENTIFIC AMERICAN, INC.



'------------
PHYS I CAL A N D  SCHOO L APPARATUS 

TOE P L E R  H O LTZ 

S E LF C H A R G I N G  
M AC H I N E  

For School. College or 
X Ray work. 

IT Oircular free. 
E. S. R ITCH IE & SONS. 
Bl'ookline, Mass. 

25c, Worth of Tool KnoW]H�[H 
All about every known Tool for every 
trade. Descriptive cuts of each with 
present market prices. Send 25 cents 
at once for 
MONTGOMERY'S TOOL CATALOGUE 510 page. with index at back. 

book for every machinist and 
of workshop or factory. The 

and most accurate illustrations. 
Is pocket size, fU x (� Inches. 

rounded ed,;res. Address 
M O N TC O M E R Y  '" CO. 103 Fnlton !'tl'eet. New YOl'k. 

I ,itutifi, �mtri,au. JUNE 3. 18cJ9. 
Motor. See Hydrocarbon motor. Mechanical 

motor. 
Mower. lawn. E. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.584 
Mowing machine, lawn. C. H. Gorr . . . . . . . . . . . . . . . . . b'25.669 
Mucilage holder. W. H. Redington . . . . . . . . . . . . . . . . . 625.517 
Musical instrument, Everton & ltrost . . . . . . . . . . . . . .  ti25,OO3 
Nitrocellulose product, uninfiammable, L. L .  

Bethisy. . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  625.am 
Nozzle, spraying. W. W. Randolpb . . . . . . . . . . . . . . . . . 625.(6/i 
Nurling macbine. J. N. Halifax . . . . . . . . . . . . . . . . . . . . . 625.726 
Nut butter. mi l l  for making. J. Lambert . . . . . . . . . .  625.400 
Nut lock, F. R. Andress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.52\1 ��t l���: �. �:8:;r . . ... : · .

.
.
.
. : · .

.
.
.
. : : : ·, : · .

.
. : : ·. : : : . : · : ·. : : :: ��:t: I 

Nut lock, J. J. Harrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.561 
Nut lock. H. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.610 
Nut mill. C. Hook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.394 
Office indicator, R. }4'. Norman . . . . . . . . . . . . . . . . . . . . . .  625,460 
01IS�l:t��i

k
L���ireTn����.������ . ��.���.��� . .  �f 

625.8.12 
Ore roasting furnace, J. }4'. Keiper . . . . . . . . . . . . . . . . . .  625.3:ki 
Ores, chlorinating, \V. B. Jackson . . . . . . . . . . . . . . . . . .  625.aH7 
Organ, G. W. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62il,4i2 
Packing or IIl l ing. ve.sel. M. W. Marsden . . . . . . . . . . 625.343 
Pad. Ree Protective pad. 
Pall ear. J. Danz. �d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.383 
Panel for windows, etc., ornamental, Pfister & 

Bartbels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'25,463 , 
Paper. apparatus for applying wadding to. M. M. ; 

Uhlig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.(30 
Pen, fountain, W. I. }4'erris . . . . . . . . . . . . . . . . . . . . . . . . . .  625.722 
Photosensitive composition, R. B. West . . . . . . . . . .  625,527 
Pipes, quick repair device for, L. Jaenichen . . . . . . 625,448 
Planter, corn. R. Finot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.664: 
Plow, J. Ii ..... Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.;.502 
Plow • McCune & Davis. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  ti�5.69(. 
Plow. G. W. Ream . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.355 
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Plow, reversible, G. J. Overshiner .. . . . . . . . . . . . . . . . .  6'2.1.461 
Pot and lid lifter. H. F'. Austin . . . . . . . . . . . . . . . . . . . . . 625,312 
Powder, gUll, It'. A. Halsey . . . . . . . . . . . . . . . . . . . . . . . . . . b'25.499 
Power. See Horse power. Wave power. 
Power machine, manual, J. H. Smith . . . . . . . . . . . . . 625.475 
Press. See Baling press. Printing press. 
Pressure regulator, F. H. Sauer . . . . . . . . . . . . . . . . . .  , .  625.520 
Printing machine, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  62;,},470 
Printing machine, plate, E. S. Bradford . . . . . . . . . . . 625.;U5 
Printing plate and producing same, composite. 

P. M. �'urlong . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  625,666 
Printing plates to cylinders, fastening device for 

securing, E. S. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . b'25.3m 
Printing press, C. G. Lanier . . . . . . . . . . . . . . . . . . . . . . . . .  625.572 
Printing press feeding device, E. S. Bradford . . . . 625.317 
Printing press inking apparatus, E. S. Bradford .. 625.:U8 
Privy seat attachment, N. l1'isher . . . . . . . . . . . . . . . . . . 625.a81l 
Propeller. oscillating. D. R. Sbeen . . . . . . . . . . .  , . . . . . . 625.362 
Protective pad for mules used in coal mines, etc., 

T. V. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.714 
Pulleys. automatic lubricat.or for loose. K. Wid-

mann. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.37:l 
Pulp. moulding IIbrous, J. A. Wbeeler . . . . . . . . . . . . .  625.3;2 
Pumpinl{ apparatus. oil well. J. Sberidan .. . . . . . . . .  0"25.424 
Puncbinll and shearing mn-chine. combined, A. 

IT NEVER FORSAKES YOU An education will always stay by YOlL 
You cau obtain a tecbnlcal edu· • cation which !i'l}l qualifY_:f9U for 
a Better PosItIon and HllI"her 

Pay by devoting some of your !!!lare time to study at home. Tuition fees low. Payable In ca.h or InstaU­
ments. Thorough courses by mall In Electl'ical, llIechallical, Civil. Mininll". Steam and Sanital'Y En­
lI"ineerinlr. Al'chitectnl'e, Mechanical Dl'awinlr, Machine Desill"n etc. Best Text Books Free. Se1JlJ'n 
years' experience in tfflchiw; by correspondence. Write for tree illustrated 10il-page S. A. Circular, sample pages 
of text books, drawing plate. and booklet of letters from students all over tbe world. 
T H E  U N IT E D  C O R R E S P O N D E N C E  S C H O O L S , 1 56 F I FTH AVENUE, N EW YORK. 

This ttouble-slo!:>e causes the 
expanding ice to slide into 
the air-dome, takiruJ the 
• train of the pipe. The 
air-cush1A>'n also prevents 
•• Hammering." Covered by 
U. S. and Foreiqn PatmtB. 

Burst Wattr PiptS a (bing of tbt Past 
You can now make all water pipes as secure from burstin/iZ ill winter IlS in summer. 
Tbi.s pneumatic system is the only one which successfully prevents tbe annoy-
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.boul� be com�leted without this .ystem. and all house owners .hould avail tbem­
selves of this ' ounce of prevention " in season. 

pr Send for Illustrated Booklet. giviml/ full explanatW7i and discount • 
THE PNEUMATIC DOME MANUFA CTURING COMPAN Y, 

·301 E Stl'eet, NOl'thwest, Washinll"ton, D. C, 

Worcester Polytechnic Institute, 
WORCE§TER MASS. 

Courses of study in Mechanical, Civil and Electrical 
Engineering and Chemi.try. 195-page catalogue. show­

I ing appointments secured by graduates, mailp,a free. Ex-. 
------�------------_ ' llemes low. Thirl1/-secondl/ear. J. K. Mar.hall, Registrar. 

NEW IDEA I N  TRUNKS 
The Stell .... n Dre •• er Trunk 

is constructed on new prineil'lel. 
Drawers mstea.d of irays. A place 
for everythlD8 and everything in 

its place. The bottom as accels­
it-le as the top. Defies the bag­
gage smasher. Coati no more than 
• good box trunk. Sent; C. O. D. 
with privtlege of examination. 
Send 2c. stamp for illustrated cat· 
alogue. F. A. STALLMAN, 
61 W. SprlDI St.. 1:.I_b ... 0. 

for Amateur •• Denti.ts pur��
h
:�

. 
'makln;:; same', 'iJii;; 'derlvativ'e ' of: E: 625.'20 and Macbinlsts. Stocks Fischer. . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . .  625,441 drop forged, Dips, Rags, apparatus for disintearating and washing, adjusted In collets J. H. Annandale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.311 

I 

New Cateohism t�! Steam Engine 
For Englneerst Firement MechaniCS and Ama .. 

teurs. 480 pages. 325 illustrations. Bound In green 
.lIk clotb • • Ize 6x8§a . 1� in. thick. Simple. thoroUOh 
and complete. Readily understood. and give. 
Instructions how to run all type. of steam en­
gine.. Price $2.00. postpaid. ��W��t tMt"!g�e��: ��ll:::�·j�\':,��

r
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l
:: : : : : : : : : : : : : : : : : : : :  : : :  �:ill in once passing over Railway permanent way, P. Hevner . . . . . . . . . . . . . . .  625.675 

THEO. AunEL &; Co •• 68 l<'lfth Ave .• New York. 

w:eS���d �'t:i���6 �:n::� �:�� ��\ii�: in�:tii���' i'entz' & 'Shaw : : :  : : : ��:�� standard. 1-16 In. to Railway switch, H. B. Nichols . . . . . . . . . . . . . . . . . . . . . .  0"25,458 F U E L. 
1� in. diameter. Ask Range and position finder, alternating current, 
for Df,e 8tock catalog. Crebore lit SquIer . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  625.6(7 WELL DRILLING 

lachines 
You will lind our Gasoline 

The Pratt .\ Whitoty l'O. Recording instruments, multiplying device for. 
Hartford Ct U S A  W. H. Bristol. . . . . . . . . . . . . . .  . .  . .  . . . . . . . . . . . .  . . . 625.53. 

HOISTI N G  E N G I N ES 
a great .aving over .team and 
a perfect. economical boon 
where wood, coal or water 
are .carce and hIRb-priced. 
Both friction and geared 
bolst from 6 to 150 H. P. for 
mines, quarries, docks, etc. 
Every machine fully Imaran· 

--�--,--,��-'---�-------..:.--
•• 
--

. -'-' I ReeMI��i.��I.� . .  
l��:�: . �1��� . . ���.�' • •  ���:: .  �' . •  ':':: 625.484 

PUNCHING & �S 
SHEARING " .  
MACHINERY. 

If Interested. write the 
E, S. STILES PRESS · CO, 

WATERTOWN. N. Y • • 
for tbeir IlIu.trated Catalogue " S. A." 

MIETZ « WEISS 
KEROSENE  

and GAS Engine 
�:���81 ��g��cl1
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reliable. RUDS witb common 
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and Euroyean countries. 
Send lor Catalo17ue8. 1 28· 132 Molt St •• New York. 
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be set for any size in a few seconds. Glves 
auy desired clearance. Ful ly guaranteed. 
. . Can't Gl'ind Wl'onll"." Oatalog free 

G. T. EAMES COMPANY, 
250 A.ylum Ave., Kalamazoo, Mich. 

Kl'leadi ng and Mixing Machi nes 
Over 6200 In use. Over 300 varletle. 

In 1li5 different iudustrle •. 
Paten ted In all countries. 
W E R N E R  '" 

P F L E I D E R E R  

Refrigerator. J .  H .  Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . b"2.'>.:109 
Refrigerator. W. L. Kobler . . . . . . . . . . . . . . . . . . . . . . . . . .  625.009 
Refrigerator circle, F. Hinrichs . . . . .  ; . . . . . . . . . . . . . .  625.3:{3 
Refrigerator tank car, C. Efros . ,  . . . . . . . . . . . . . . . . . . .  625,439 
Register. See }4�are re�ister. 
ReJlulator. See Feed regulator. Pressure regu· 

lator. Temperature regulator. 
Rbodol derivative. J. J. BraCk . . . . . . . . . . . . . . . . . . . . . .  625.536 
Rivet. M. D. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'25,491 
RoHer. See Blind spring rol ler. Land roller. 
Rolling apparatus, metal. M. J. L

O
ullbran . . . . . . . . .  625,575 

ROO
fing sheets, means for packing metal liC, F. G. 
Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  625.730 

Roofs without seams, manufacturing, F. Gehre . •  625.723 
Rotary engin�. C. T. Fonda. . . . . . . . . . . . . . . . . . . . . . . . . •  625.328 
Rotary engine. B. 1\ Hinson . . . . . . . . . . . . . . . . . . . . . . . . 626.446 
Rotary enjline. J. S. Kingsland .. . . . . . . . . . . . . . . . . . . . .  625.fi8ll 
-Rotary enlline. J. H. Parsons (reissue) . . . . .  ,. . . . . . .  11,743 
Rough rounding and channeling machine. }4'. L. 

Alley. . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.633 
Sasb balance. J. A. Manahan .. . . . . . . . . . . . . . . . . . . . . . 625.i>80 
Sau

8���i�������: .  ��:.���
i
.�� . .  ��l.� .�������l.�,. �'. �: 625.704 

Saw guard. circular, J. Anderson . . . . . . . . . . . . . . . . . . .  62;".310 
Saw set. Taylor lit Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"25.(77 
Scow, dumping, J. Edwards . . . . . . . . . . . . . . . . . . . . . . . . .  625.327 
Sealiull bottles. means for. L. Barger . . . . . . . . . . . . . .  625,533 
Sealing liquid containing vessels aud removing 

contents therefrom, means for, Dewhurst &; 
Smith . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  625.384 
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625,596 

Sewing machine spool holding attachment. J. T. 
Vosbell . . . .  . . . .  . . . . . . . .  . . .. . .  . . . .  . .  . .  . .  . .  . . . . . . . .  625,(81 
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Sheep shearing machine, Meacock & Penn . . . . . . . .  625,405 
Skirt bands and collars. adjustable fastener for, 

F. N. Burleijl(h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.5a9 
Shirt bosom retainer. R. Cluett . . . . . . . . . . . . . . . . . . . . .  0'25.718 
Shoe. ventilated. E. B. Hafertepen. . . . . . . .  . . . . . . .  625.3!1:l 

Over 70 sizes and styles, for drilling either deep or 
shallow wells In any kind of soil l'r rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

, teed. Send f01" free Oatalogut 
and state .fIu of em.{1i7\e wanted. Webel' Gas & Gaso­
line Enll"ine Co., «12 S.W. Boulevard. Kan.a. City. Mo. WILLIAMS BROS., Ithaca, N, Y. 
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for wheelmen is that given by the far-famed 

M Ad E ST I C  L A M P 
Is the nearest approach to the sun as an artllclal light. Alway. 
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firass lltilng •• hanger of tough steel . .  Useg regular commercial 
carbide of any kind. pr Se'ndfor free illustrated catalog "S.A." 

EDWARD MILLER & 00. ���g�:�
d Meriden,  Oonn .  

STORES : 28 & 30 We.t Broadway. NEW YORK. 63 Pearl St., BOSTON. 
Manufacturers 01 " Royal " Bel ls and " Everl it " Oil Lamps. 

I I I  I I I  I I  I I  I I  I I  I I I  I I  

PlanninD tne Jew Bome 
Sbovel for laying tile. B. F. Wyatt . . . . . . . . . . . . . . . . .  0'25,629 Anyone contemplating the building of a new home will lind the Sil<n. changeable, W. W. &; H. F. J ohn.on . . . . . . .  625.681 
Signal. See Electric sillnal. B ' Id '  Ed't' f th S '  t'f' A 

' 
Signal repeater. T. B. Keeler . . . . . . . . . . . . . . . . . . . . . . .  625.559 U I  Ing I Ion 0 e clen I IC merlcan 
Sink trap. T. F. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.359 
Skirt and waIst supporting device, Ii" D. & J .  E. 

Howe . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,334 
Skirt fastener and supporter. Padlleld &; 'l'u-

malty . . .  . . . .  . . .. . . . .  . . . .  . . . .  . .  .. . . . . . . . .  . . .. . .  .. . . .  625.350 
Skirt supporter, L. J. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  6'25,558 
Slag. product from blast furnace. A. D. Elbers . . . 625.656 
Sled. farm. M. Hampton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.500 
Snow scraper. 1\1. Mulder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,589 
Sole, lamb's wool or slipper. S. Borchardt (re-

issue) . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  11,7(2 
Spanner. C. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.716 
Spoon holder. J. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.(35 

WITTE GASOLI NE  OR  GAS ENGINES Sprayer. pneumatic. J .  M. Oldbam . . . . . . . . . . . . . . . .  62.,5(\( 
Station indicator. H. A. Hackeling . . . . . . . . . . . . . . . . .  625,553 

MANUFACTURE OF BICYCLES. - A 
very comprehen.lve article giving the details of con­
struction of eve� part of tbese vehicles. With 16 en-Steam boiler. tubular. T. C. Billetop .. . . . . . . . . . . . . . .  625.31( 

Steering mechanism, M. Paidassy . . . . . . . . . . . . . . . . . .  625,352 
Stencil. C. Rost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.700 

����t7;�';?t'!h�: ::ut���ri�: ' i>: It: 8heeii.:: : : . : : : : : :  g;U�I 
Stove or furnace maga1.ine attachment, E. W. 

Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.(17 
Stove or range. R. S. Stepbenson . . . . . . . . . . . . . . . . . . .  0'25.710 
Strainer attachment for kettles, etc., P. C. 1'ot-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,523 
Street and station indicator for cars, etc., C. H. 

Bucbwalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,5.'l8 
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625,433 

Syringe nozzle, A. W. Browne . . . . . . . . . . . . . . . . . . . . . .  625.434 
rrablet forming machine, A. R. Morris . . . . .  625,347. 625,348 
'rablet machine. Bass & Welch . . . . . .  , . . . . . . . . . . . . . .  625.636 
Tamping plug and process of and apparatus for 

making same. E. S. Clark. . . . . . . . . . . . . . . . . • . . . . .  625.380 
Tank. See Water tank. 
Tanning. J. R. lit J. S. Brown . . . . . . . . . . . . . . . . . . . . . . . .  625.638 
Tanning hides, rr. D. Palmer . . . . . . . . . . . . . . . . . . . . . . . . 625.411 
Tap. W. J. SmItb . . . . . . . . . . . . . . . .  • • • . . . . . . . . . . . . . . . .  625,611 
1.'ap. measuring, A. Woollatt . . . . . . . . . . . . . . . . . . .  , . . . .  625.(87 
Temperature regulator, automatic, A. Roesch . . . .  625,518 
Tension mechanism and slack thread controller. 

combined. J. Maitland .. . . . . . . . . . . . . . . . . . . . . . . . . . .  625.579 
Tbill couplinlt. W. H. Grow . . . . . . . . . . . . . . . . . . . . . . . . .  0"25.498 
Tbread or Illament. insoluble. A. Millar . . . . . . . . . . . 625,:145 
'l'ie plate. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.552 
iTile or slate fastening. roofin�, M. A. Jackson . . . . 625,509 
'riles, manufacture of, W. Price . . . . . . . . . . . . . . . . . . . .  625,413 
Tire equipment for vehicle wheels, rubber, J. F. 

Wincbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25.528 
Tire for wbeels, leatber, J. Muir . . . . . . . . . . . . . . . . . . . .  625.r07 
Toy. J. W. Jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.680 
rrrack cleaner. M. B. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . 625,438 
Trap. See Iusect trap. Sink trap . 
1.'rimmer. See Hedge trimmer. 

��g�:b.
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l.ey . . . . . . . . . . . . . . . . . . . .  625.5.';( 

'l'rousers, bicycle or !wlf. O. W. Schaum . . . . . . . . . . .  625.521 I 
'l'u bular joint, S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'25.371 I 1.'ype forming machine attachment, Hollenbeck 

&; Wilson . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . .  625,679 

are Safe. Reliable. Dura­
able and 8lmple. Sold on 
their merits and sent on 
trial If de.lred. 
Write for Oatalogue S. A. 

WITTE IRON WORKS CO. 
1 207 Walnut St., 

Kansas City, Mo. 
THE ELECTRIC HEATER.-A VALU-
able paper, with working drawings of various forms of 
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For sale by Munn & Co. and all newsdealers. 
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oIDce and from all newsdealers. 

DY N A M OS 19 LiJiht, lAO v?It, 8go io " " .. 1 1g 
Price Includes Field Rheostat, 
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are of tbe best on the market 
and are fully guaranteed for 
one year. Correspondence so­
licited. Addres. 

ROTH BROS. & CO •• Mlrs. 88·92 Jackson St •• Ch lcago , l I I. TIFrc AMERICAN SUPPLEM eNT t 1 1  2 .  Price 10 cents. \ 
&n a: MARINE MOTORS GAS ENGINE :�:::1 are G UARANTEED to IflNITER � G IVE SATISFACTION. U 
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on the market. Send for 
catalogue. 
The Carlisle & Finch Co., 
Sixth St. , Cincinnati ,  O. 

P ltn�B VAP�R tAUH�HB! 
Stock 8lze. It to 22 toot. 

Safe. Reliable and fully guaranteed. 

�H�:m��: �u:�;��:·iC',.er;,ii.: : : : : : : : : : : : : : · : : �:��8 1 Prices $ 1 60 and up. Send lor Catalogue. 
TYpewriting macbine. R. W. Uhlig . . 625.6l6. 625,617. 625.729 --------------------------------------------

PIERCE ENGINE CO •• 1 7  N . 1 7th Street, Racine, Wis. 
'l'ypewrlting macblne rellecting attacbment, O. 

M' B ELTING f V '  St I ELEVATORS OONVE'YORS 

~ 
val�!�

e
G: ·jjonai: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:WI am 0 arlous Y1es, , , 

Valve. A. R. Shattuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'25.360 COA l, MINING and HANDLI NG MACHINERY. Valve. Rir motor. J. Craig. Jr . . . . . . . . . . . . . . . . . . . . . . . .  625.324 J F F R E Y  M N U F  CT U R  Valve. air motor reducing. J. Craig. J r  . . . . . . . . . . . . .  625.325 The E A A I N C  CO" COLU M B US, 0, 
(Qont\nt.led on � &i9) pr Send /Of' latest complete Oatalogue. New York Branch, U Def Street. 

© 1899 SCIENTIFIC AMERICAN, INC.
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CAN I BECOME AN ELECTRICAL ENGINEER?  !tE!,jr .!��, !,A�;II, !!�aJeEi��n�t .. �!�n�Jo'l��� o�'�JItp�!!!!p' 
Over 20 'I'echnlcal and pOllular courses. Our Institute Indorsed by THOS. A. EDISON 

The Electrical Engineer Institute of Oorrespondence Instruct ion and ".very other prominent elpctriclan. The electrical Held.!s growin� enormonsly Bnd o!re�s excellent oppor-
Department A, 120-1�2 LIBERTY STREET, NEW YORK, ' u. 8. A. ��I���'k����lll.��
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A 
Difficult 
Problem 
Solved. 

Tf{E llUe�IcATIOl't OF 
GAS ENGINES. 

The Bnrwell Automatic Oiler solves the problem 
so completely that it leaves nothing further to desire. 
The oil is sprayed around the piston at every stroke. 
There is no waste or loss ; the lubricant goes where it 
does the most good. 

Speed regulated by throttle. same as steam engine. 
Not a!rected by atmospheric conditions. 
This enRine specially adapted to lannches. 
We build engines and launches on the s .. me standard 

of excellence as the Clevel .. nd bicycle. 
)4: _  A_ LOZ I E R  &.. C O .  

Dept. A ,  Gas Engine Dept. C L EV E LAN D ,  O .  

TflE19�B 
" WOLVERINE "  GAS AND GASOLI N E  

PARALLEL D IVI DERS 
\ with MICROMETER ADJ USTMENT 

Excellent for laying out work on 
a surface as it comes from planer, 
etc. Will read to 1-1000 of an inch 

PRICE. POSTPAID. 
�::!fS�:ie;, - $2:� Pencd Holder, - - - .50 
��l:���r�

ribe �in� Cir�le, :� rF""",,�(4Iii1'=l="--'" Our book entitled " Shop Point­
ers," 1s tree for the asking. Con-
lf��S o2e���Fs:iOval��bY::r Ti6\!:B� 
ReCipes, etc. 

J. STEVENS ARMS & TOOL COMPANY, 
P. O. Box l!J.l 

Chicopee Falls. lnass • •  U. S. A. , 

r-m-ioOiisALUil : I"� Made selling BEVERIDGE'S Sanitary i 
Steam (::ooker. Distills the water. purifies I . .  -, the cooking. No burning. no odor. Saves labor 

= and fuel, fits any stove. Good pay to I I '" .geuts. 2.885 so1d in one town. Write (Boxl63) 
HOllE MrS. (Jo. , BALTIMORB, MD. 

-.1.-.,.-.'-... -11-... -1.1-

Why Use Cold Water 
�i�

r
:Jt�t,\?TE?:h�����rg1;';;1� 

your bath tllb will heat the water while 
you are preparinll for your bath. You 
avoid tlie inconvenience of a fire in 
warm weather and keep 'll""" hause cool. 

tJr Send far iU'UStrated booklet. 

Stevenson & 00. ,  :J�:., 
228 N. Holliday St., Baltimore, Md. 

Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarp:ed by 
EDWIN It. KELLER. M.E .• and CLAYTON W. PIKE, B.8., 
Ex-President of the Electrical Section of the ll'ranklin 
Institute. Embracing all the recent improvements in 
the Steam Engine and giving full Instructions for the 

CARE and MANAGEMENT of an ELECTR ICAL PLANT. 
Nearly 9:X) pages, 325 illustrations, over 700 main Bub· 
jects, 222 tables. and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 

Full leatt'X 
fll\)'d

M�il'�¥tb��\mt'e�,3.liO. 
Send far Circular. 1022 Market St., Philadelphia. Pa. 

ACETYLENE ! 
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a National Acet;rlene Gas Generator. The 
most brilliant light ever produced ; safe, 

cbeap. efficient ; can be installed any­
where. Does the proposition Interest 
you ? If so, write for catalogue and 
prices. THE NATIONAL ACE­

T¥LENE GAS CO., 909 New 
EUKland Bid"., Cleveland, O. 

Sun l ight 
Makes a tine picture. Has 

go����s
l
t��t!��o��'!���l�� 

exposures. U seslidass plates 
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Valve and cock. A. Kolben . . . . . . . . . . . . . . . . . . . . . . . . . .  625.338 
Valve, balanced throttle. W. J. Healy . . . . . . . . . . . . ! 625.555 
Valve. self closing, J. Cuthbertson . . . . . . . . . . . . . . . . . 625.542 
Valve operating mechanism, J. H. Smith . . . . .  , .  ' 0 '  625,363 
Vat. See Dipping vat. 
Vehicle wheel. H. R. Collins . . . . . . . . . . . . . . . . . . . . . . . .  625.645 
Vehicle wheel. T. K KeUol<g . . . . . . . . . . . . . . . . . . . . . . . .  625.687 
Velocipede and carrier, M.,E. & C. C. Blood . . . . . . .  625,377 
Veuding machine, coin controlled newspaper, D. 

Sullivan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.428 
"'''"agon seat, market. G. A. Kinsey . . . . . . . . . . . . . . . .  625,690 
Water gage. M. Goudreau . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.724 

�:��� t:��erj.:�':il�t��·g 'apparatus: S: "N: 'Knigiit �:t� 
Wave power. F. J. Hagen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25.444 
Weather strip. A. Y. Masser . . . . . . . . . .  ; . . . . . . . . . . . . .  6'.!5.404 
Well packer. oil. J. Darling . . . . . . . . . . . . . . . . . . . . . . . . . .  625,648 
Wheel. See Vehicle wheel. 
Wheel. J. S. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.419 
Windmill. C. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  625,614 
Wire caps or cork retainers, machine for making, 

F. F. NeiL . . . . . . . .  . . . . . .  . . . .  . . . .  . . . .  . . .  . . . .  . . . . .  . .  625.592 
Wire stretcher, R. N. Martz . . . . . . . . .  , . .  , . . . . . . . . . . . .  625,4:.53 
Wire twister for making cork retaIners. 11"'. }I'. 

N elf. . . . . . . .  . .  . .  . . . . . . .  . . .  . . . . .  . . .  . . . . . . . . . . . .  . . . . . . .  625.591 
Wire working machine feed mechanism, G. O. 

Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.351 
Wood from fibrous refuse, manufacturing ma-

terial similar to, J. Kaiser, . . . . .  . . . . . . . . . . . . . . . .  625,4:.50 
Wood with metal, machine for covering, W. P. 
wr:tJ.

l
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Yoke, cattle, A. T. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  625,335 

DESIGNS. 
Auger, earth, T. A. H. Falz . . . . . . . . . . . . . . . . . . . . . . . . .  30.647 
Bag holder. O. Roed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.644 
Belt. shirt waist. A. E. Dunbar . . . . . . . . . . . . . . . . . . . . . .  30.865 
�g��:,,�tg���J: 'C�:etl"& �;.�����:::::::::. �:�: �:�� 
Clock face. S. P. Thrasher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,8'.19 
Cultivator. sugar beet thinning shoe for, Oeder & 

Wrl�ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.649 
Display box, J. F. Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.859 
Di.play frame. L. S. Crandall . . . . . . . . . . . . . . . . . . . . . . . . 30.800 
Dust and cinder guard. J. H. Reynolds . . . . . . . . . . . . .  30.850 
Garment, shoulder. Ii .... F. Amsden . . . . . . . . . . . . . . . . . . . 311,Sti7 
Grave guard, H. }j'. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.870 
Heater. J. A. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;l().858 
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Latch or lock case. H. G. Voi�ht . . . . . . . . . . . . . . . . . . . .  00.845 

��:����g���l�:t���b.:e:: E.
o
;�oiig.oti. : : : : : : : �:� 

PenCil holder, M. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.830 
�r�!.';'Jiar�: K f�

a
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Pocket book. W. H. Thurber . . . . . . . . . . . . . .  : . . . . . . . . .  30.8:31 
Pulley frame. window. D. S. 8timson .. . . . . . . . . . . . . . . 30 855 
Skirt protector. H. H. Haase . . . . . . . . . . . . . . . . . . . . . . . . . 00.866 
Sleeve holder, McAleese &: Knox . . . . . . .  _ . . " . . . . . . . .  SO.8M 
Slul<. protective. B. �'. Mayo . . . . . . . . . . . . . . . . 30.835 to 30.843 
Stove grate. oil or lamp. A. Bablnskl.. . . . . . . . . . . . . . .  00.857 
Tie plate. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.852 
Toy, M. McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.868 
Transformer case. J. W. Packard .. . . . . . . . . . . . . . . . . . .  30.853 
Truss pad. W. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.861 
Tube, collapsible. C. R. Zacharias . . . . . . . . . . . . . . . . . . .  30.851 
Typewriter inking ribbons, hook for, J. McCarthy 30.834 

TRADE MARKS. 

Apparel. certain named articles of women's wear-
ing. Rew & Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,926 

Asbestos prepared for preventing radiation of 
heat, Snowdon. Sons & Company . . . . . . . . . . . . . . . .  32,961 

Boots and shoes, E. H. Keiser . . . . . . . . . . . . . . . . . . . . . . .  32.929 
Canned �oods, certain named. L. Grebb . . . . . . . . . . . .  32,948 
Canned goods, certain named, William Numsen & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.949 
Coal. smithing. Lilly Coal Company . . . . . . . . . . . . . . . . .  32.962 
Cocoa and chocolate and preparations thereof. Dr. 

'I'ibbles' V I·Cocoa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.956 
Colfee. Arbuckle Brothers . . . . . . . . . . . . . . . . . . . . . 32.953, 32.954 
Engines, vapor, C. C. Riotte Company . . . . . . . . . . . . .  32,963 
Fabrics for facings and linings, textile, Keys, Col-

lier & Tillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.930 
Flour. wheat, W. H. Ketzebach Milling Company 32.951 t��';,':Jl� ��
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32.952 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.947 
Fruit juices. G. F. Clark & Company . . . . . . . . . . . . . . . .  32,950 
Gentlemen's wear. certain named articles for, 

Myers & Rossbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.9'27 
Glass. sheet and other window, W. P. Fuller d: 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.957 to 32.900 
Groceries, certain named. Feilchenfeld Brothers 32,945 
Grocery specialties. certain named, R. B. Stewart 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.946 
Knit hose. Chicago·Rockford Hoisery Company . .  32.926 
Liniment. �'. L. Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.937 
Meat. extract�.Liebig's Extract of Meat Company 32�9,ia 
Medicinal tablets. A. G. Enderle . . . . . . . . . . . . . . . . . . . .  32.936 
Medicine for certain named diseases, Marble City 

Drug Manufacturing Company . . . . . . . . . . . . . . . . . .  32,932 
Medicine for certain named diseases, W. C. Ram-

sey . . . . . .. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . .  32.93.1 
Paper and envelops, writing. M. Ward Company . .  32,921 
Papers. certain named, James R. Crompton 

& Brothers . . . . . . . . . . . . . . . . . . . . .  > . . . . . . . . . .  . . . . . . .  32.922 
Pencils aud fountain pens. lead. Tower Manufac-
pe;:.

r
::t:ll::'.Ni';t��6rgg:&��i Peii Manijiaciur: 32.920 

iug Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.919 
Remedy for certain named diseases. E. Kuntz . . .  32,935 
Remedy for certain named injuries and diseases. 

topical, C. B. 'I'ippett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.934 
Sheetings, brown, Piedmont Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.931 
Shirts, collars, cuffs, and shirt waists, W. H. Petz-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.920 to 32.925 
Snu!r. Scotch, Standard Snulf Company . . . . . . . . . . . . .  32.941 
Soap and perfumery, Joseph Crosfield & Sons . . . . .  32.939 
Soap. laundry. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,940 
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Sweetbread •. calves'. W. E. Miller . . . . . . . . . . . . . . . . . . 32.944 
Tea. Arbuckle Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.855 
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LA BELS. 
" A. R. Troxell's Hair Life." for a preparation for 

the hair. A .  R. Troxell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,937 
" Allaband's Anodyne Expectorant," for a cough 

cure. E. R. Allaband .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,939 
" A
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H Cleopatra's Secret." for a medicine, J. G. Kiefer 6,941 
" Lemoline Cream." for a preparatton for the skin, 

E. C. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,938 
" Maple Leaf Hair Grower," for a hair remedy, H. 

L. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,938 
" Phospho-Tartrate of Sodium and Magnesium." 

for a medicine, Western Medical Supply Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,942 

U Sarsaferine," for a beverage. H. T. Jackson & 
Company. . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  6,933 

U SoHd Comfort for the }j'eet." for a preparation 
for the feet. Vail Brothers . . . . . . . . . . . . . . . . . . . . . . . .  6.943 

" Venus," for flour. Meek. }I'inger & Company . . . . . . 6,� 
U WUson's Old Colony Sap," for maple sirup, F. P. 

Wilson & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  6,934 

PRINTS. can be carried in the camera. 
Price S3.liO. Send 5c. far 

:'f::,.rl!.t"�:%pf!re'!����� .. Hlndoo Tobacco Cure." for a tobacco cure, Mil· 
$2 00 Full equipments for ford DrulO" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
developing and printing furnished �-.�x .. ",,",,-,,,:-. H Pro Bono Publico," for directories, Association of 
graphs colored. Cir. Free. LORD N. V. American Directory Publishers . . . . . . . . . .  : . . . . . . . . .  139 

;.;;==:.::====::::::::==7::::::;::���;;;���;:;��;;;;;� I A priuted copy of the specification and drawinl< of 
any patent in the foregoing list. or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 36] 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

i CaDadiaD pateDtf!l may now be obtained by the in­
, ventors for any of the inventions named in the fore­
f
Olng list, provided tbey are simple. at a cost of $40 each. 
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J York. Other toreJill pa.teDtII lDaJ aIao be obta.1lled. 

CIVIL SERVICE EXAM INATIONS, STATE OF NEW YORK 
Open competitive examinations will be held on June 

9th and 10th in various cities throughout the State for 
the follOwing positions : 

Bridll'e Desiguer and Inspector, State EngIneer's 
°ic:�:i�

a
�:��t�°:lie��A".fa'��ert, Sanitary 

Expert, §tate Architect's Office ; salaries, $1,200 to 
$1 500 per annum. 

intending competitors must tile ap.Jlllcations in the 
office of the commission on or before JUNE lith. 
For appllcation blank, address Secretary, New York 

Civll Service Commission, Albany, N. Y. 

Collars alld 
Cuffs. 

Stylish, conveaient, economical. Made of 
fine cloth, finished in 
pure starch, and ex­
actly resemble fash­
ionable linen goods. 
No Lalnld"y Wo"k 
When Boiled discard. 'fen Collars or five pairs of Cuffs, 25ets. By mall, 30cts. Send 

6 ets. in stamps for sa.mple collar or pair 
of cuffs. Name Bize and style. 
REVERSIBLE COLLAR CO., Dept. J ,Boston, Mass. 

M A R C U S  P R I S M S. 
A marvelous method of illuminating dark Interiors 
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tirely new p�nciple. To introduce this invention, valu­
able territory will be assl!llled to capable. responsible 
parties with sufficient capital to promote the business 
advantageously. An unusual opportunity for the crea-
¥�E

o
�'l��m� WRr�'l}'IM.��1�r�rch St., Philadelphia. 

MORAN FLEXIBLE JO INT t81"'"'. 
for Steam, Air or Liquids. ' 

Made in all .Izes to stand any desired � -
pressure. Send for reduced price list. '" Moran Flexib le Steam Joint Co. , I nc'd -
147 'I'hlrd I:Itreet. LOUISVILLE. Ky. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention, Phlladelpbia. October, 1894:, show­
Ing the advantBj{e to be derived from the use of ball 
bearings and pneumatic tire3 in road vehicles. Con­
tained In SC IENTIFIC AMERICAN SUPPLEMENTt No. 
992. Price 10 cents. To be had at tbls office and from 
all newsdealers. 

MODELS for inventors. Estab. I867. Catalogue. 
J. C. SEYL, 181 Madison St., Chicago. 

FOR SALE ¥li�tli��:�:';?-; 6831.rdr;s!
n
l:u��01;� FONTAINE, care of A. P. M., CURACAO. W. I .  

FOR SALE ����� �gr feB;;:! ,:>g-d 
H
���c�f::':�J� 

dress A. RICHTER, 1138 First Ave .. Jew York City .  

AN N  ARBOR MFG. 00. Anf>t.r;!:'�a:���d 
Specialties to Manufacture. Correspondence Solicited. 

WANTED-Thoroughly  experienced Millwri"ht by a 
large manufacturing company. Millwright, Box 773, N. Y. 
Wanted, Capital to pnsh an important Invention. 
Commercial value demonstrated. Immediate returns 
certain. Will .ell or form a company. S. S. SMITH, 
Station B, Washington, D. C. 

ACETYLENE D E A LE R S' H A N D  B O O K  
Information net. 4 2  PP. 1 .0  c t  • .  

F.CORTEZWILSON .!t CO . •  Chicago 

TYPE WHEELS. MODELS &. EXPERIMENTAL WaRK�1MAI..L1MCH11EJlY ND'InTIES 110< ETC. NEW 1'0 6TE"ctL WORKS 100 "AaSAU II! N.Y. 

D R AW I N C S Get first-class drawinl<s 
• made of four ideas or In-

�t�� ;g:::. �:h�i:��::� �,�Y!:r1���, la��o�:'1>�� 

GAS ��fJ GASOLINE ENG INES 
WAT E. R  M O T O RS 

B AC K U S  WAT t R  MOTO R co N E.WA R K  N J U 5 A _ BICYCLE C H A I N S  , 
" ..  Kept Clean and Oiled. Our chain bru.a,h dOe8 the 

bu.lneas. WQru automatically, cleans both aidet. 
Can't Ilet out of ordfOr, keeps enaln free from du.t, 
mud and �lway8 oiled. 50 centl POfl paid. Money 
refunned it you are not glad to own i I .  Every pur .. 
ebnler becotDes an allent. @ Circular :fret. 
HU'l'CHI£S & CO., 6:10 Isabella Bldg., Chicago, HI. 

BEST B I CYCLE B RAKE..-# 
M! ¥:���:t ��a
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TH E TREBERT BRAKE 
Is composed of a friction disk secured to the hub of rear wheel. a clutch on the disk and a 
clutch on tbe rear sprocket wheel. Both clutches have Inclined surfaces upon which balls 
roll. When the bike chain Is pulled forward. the balls also move forward and ride up their 
Incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 
�
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y Trebert Automatic Ooaster and Brake 00. SY
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A 'WONDER IN WHEELS 
Bicyclists who desire safety under all conditions, who are fond of coast­
ing, but like to have their machine under complete control In 
every emergency, should try the 

ECLIPSE BICYCLE ���S�:�
ro

:N�ut&W:�
l
i 

The rear sprocket has an Automatic Clutch which Is thrown out of gear 
by holdlnlO" pedals .tlll. You coast with feet on pedals. Back 
r::e,:::e� rt�OlM:��!%����h:'.f.P
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E C L I P S E  BICYC L E  CO M PA N Y ,  Box X E L M I RA N . Y. 

50 Y E A R S '  
EX P E R I E N C E  
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invention IS probably patentable. Communica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
BPecia� notice, without charge, in the SCitntifit Jlmtritan. 
A handsomely illustrated weekly. Larl<est cir· 
culation of any SCientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & Co.36 ! Broadway, New York 

Branch Office. 625 F St., Washington, D. C. 

•Big Reductions in 
.

. w ,  �!=!n���f��s�S!�e����:g. 
445 i l lustrations. PREE; It gives Band 
Music & Instructions for Amateur Bands. 
LYON It H EALY 38 Adami St., Chicallo. 

HALF A CENTURY OF CYCLES.-AN 
I����'i::

l
rfm�.
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f
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tO
ig� P. bone.sbaker " and Its successors. 11he tricycle. The 

modern wheel. Cycle buildinJ!' a Hcience. Points of im­
provement. The pneumatic tire. A band and foot 
cycle. With 9 lllustrations. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 111 1 2. Price 10 cents. 
To be nad at this office and from all newsdealers. 

We BIB SeIllng 
IB.OO Electric Bell Outfits for . . .  �1.00 
21.00 leohones, complete, for 5,S'l5 
12.00 tors. with Batteries 6.95 

8.00 c Hand Lanterns for 3.00 
10.00 c Carriage LI�bts for 3.96 

8.00 I Batteries for. . . . . .  3.95 �:� ��"c'l}fl� 11��t��M������ l:� 
It-Candle Hanll:lng Lamp, with 

Battery, for . . . . . . . . . . . . . . . . 10.CO 
Telegraph Outfit., complete. for 2 25  
MIniature Electric Lamps f<>r. . ,((I 
Sewing Machine Motors for. . . . .  6.00 
All Electrical Books at low price ••. 

We Undersell All on Every thinK Electrical. 
O H I O  E L ECT R IC W O R KS .  C L E V E LA N D  O. 

Headquarters for Electric Novelties and Suppl ies, 
pr AgcntI WQnted. IF' Setlcl /<n'liftl (latQlog\lffll" we. 

© 1899 SCIENTIFIC AMERICAN, INC.



faubtr .. fiangtrs. � 
Tbe Genuine 

O N E  P I EC E  
�r;,;,���are uoM on the BEST ' 

BICYClr:isT�.rQ�:drrlp- . . 
FAUBER, 

origi
t':.�i�elh�e

e':iec�
a:l1:��e:ann-

YOU ! 
Witb mecbanical ability and jnd�ent ap-lI�e;�it�:\?��&�r!"'�l'if:�� 'i.�s

�x'i; 
are made of One PWce 01 Steel, spring tem­
pered, no joints to work loose. used so exten-
�
i
�:iYoI1�.:"'&�{:d�lar:s�

ded repair. In any 

_M . . "�.� . . . (Cbeap Imitations). . . 
W, H. . 

. FAUBER, 
Mfr.. ' 

Chicago, . . ", 
U. S. A. : � ;  

5ELF=MOVING� 
Tbat's tbe Eng­
l i s  b of t h  e 
F r e n c h  word 
Automoblle, 8S 
the new convey­
ance Is called. 

Of all t h o s e  
made, the 
Winton Motor 

Carriage 
is acmowledl{ed 
by experts to be 
tbe b e s t .  To 
ride In one Is a 
delightful expe­
rlence, to own r��!i�.i1 one. write for 

.. catalogue a n d  
Price 81,000. No A gentIJ. ft��g�teI£�d�� 

carbon sy.tem at a cost of about one-half cent per mile. 
THE WINTON MOTOR CARRIAGE .CO.; Cleveland, Ohio. 

£altium Ring 
[amI). -

BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Gel the Best. Price 83.:50 
Agoots wanted in ""'·111 town. 

CALCIUM KING LAMP CO . •  
Waterbury. Conn. 

Cbt CYJ)twrittr Extbangt 
1 � Barclay St . .  

NEW YORK 
1 24 La Sal le St. ,  

CH ICAGO 
38 Bromfield St. , 

BOSTON 
8 1 7  Wyandotte St., 

KANSAS CITY. MO. 
209 North 9th St. 

ST. LOU IS, MO. 
�t:�

s
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ters ot ail maites. P- Send for Catalogue 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D . . A val­
u'lble and Interesting paper In wblcb tbe subje�-t Is ex­
haustively treated trom tbe following standpoints : L 
The use ot the cycle bT persons In healtb. 2. Tbe use of 
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To be had at this office and from all newsdealers. 

HIGH GRADE W��?NG MACHINERY 

I 
Single Machines or Com­

plete Equipments for 
Any Class of Work. 

Your CorrespondMlce is Solie.ted. 

. 
ar- Illustrated Matter and Prices on 

application. 
'" J .  A. FAY Ie. CO. 

1 0-30  John St.. CINCINNATI .  OHIO 

11 Rigid Examination 
Rtotals no Dtfttts. 

NO BETTER BICYCLE CAN BE MADE 
Bterllng Bleycles are 

"Built like a Watch." 
and tbe I{reatest care Is 
exercised to have ma-

.... ' ..... ,u"I terial,workmanshlp and 
equipment the best ob­
tainable. 

'99 Chain Models, 
$ 60.00. 

'99 Chal n less Models. 5 7 6.00. 
Tandems, Double Diamond, $76 .00. 
Convertible, $86 .00. 
Send ten 2-cent stamp. 
and receive by mal l pack 
of S t e r l i n l{  Playing 
Cards beautifully de-
signed, 50 cent val ue. 

���
d
l.:r;Ji:���I�

-
equipment for 1899. 

Sterl ing Cvele Works, Kenosha, Wis. 

WALTHAM WATCHES 
The best and most reliable timekeepers 

made In this country
· or In any other. 

The « Perfected American Watch, " an illustrated book of in­
teresting information about watches, will be sent upon request. 

American Waltbam Watch Co. , Waltham, Mass. 

DO THIS ! 
Put a �eeO'ez Cyclometer 

on your wheeL It is as useful as 
your ·watch. One measures distance, the other time-both 8fe essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 

Its merit bas eliminated competition. 90% of modern 
cyclometers are Veeder Cyclometers. Booklets Free. 
VEEDER MFG. CO., Hartford, Conn .  

Made tor !l4 .  26, 28 and 3 0  .\Vheels. 

U Trip " Cyclo­
meter. Price, 82.00. The small 
I ndlcator can be set 
back to zero, like a. 
otem setUna watch, af­
ter eacb triP. wltbout 
a1I'ectlng grand total 
on tbe larl{e register. 
Bame positive action 
as the other famous 
model. 

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

Emery Grinder, A L U M I N U M  PA I N T. with adjustable table, for fiat surface 
grinding and finishing, and for ordi­
nary tool grinding. SIk!'::.
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Weatherproof. Durable. Easily Applied. BleyCles' l Yacbts, Radiators, Pipes, Metal Work, Machinery, Dy­
namos. Motors. Apparatus, A ro Lamps, Sockets, Brack .. et8, Cars, Stations, General Decoration, etc. Sample 

IT Send for Of,rcula .... 
B L A K E  &. J O H N SON . 

bottle. by mall. for 25 cents. P. O. BOX T .  
WATERBURY. CONN. THE AMERICAN PEGAMOID CO • •  348 B'way, New York. 

CHARTER Gasol i ne Engine 
USEn ��\:���� FOR ANY PURPOSE 
Stationarie8, Portable8. 
Enlrines and Pnmps. IT State your Power Needs. 
CHARTER GAS ENGINE CO., Box 1 48, STERLING, ILL. 

S,E L L I N C  A B I CYC LE. 

CR£SCEN Our business is to Bell bicycles-not only 
this year, but next year and the year after. 

That being the case. it is simply business 
common sense to make the best wheel we 
know how-to make it so famous for style, 
strength and running qualities that new 
buyers will always favor 

C R ESC E N T  B I CY C L E S. 
Catalogue No. 3 contalnlng " Care of the Wheel," Free. 

Adults' Chain Models, *35 
Bevel Gear Chainless Models, *60 

WESTERN WHEEL WORKS, 
MAKER8, 

C H ICACO. NEW Y O R K .  

TANKS, TOWERS and WINDMILLS' I For Manutacturlnjl Plants. Hotels. 
Railroads, Waterworks Systems tor L t!mall Towns and Private Grounds. f 

Send for lU'U8t4'ated Oat.a.looue. 
W. E. Caldwell Co., 221 E. lI.a1n Bt., 
Lonlsvllle, Ky. 

Hold Your Scarf.....; � I 
with the Improved Wash. , ;  hllrne Patent Searf Fa8t­
ener. Useful also for fasten­
Ill!{ papers or any articles. 10 ; cents each, by mall. H08e , Supporters that do not bind 

.. . the le� nor Injure the fabric. r..�t�t ba:�ts :l'#."ese 
ll:::t'a 

• oti'M���A�eeRING CO. • ..... C; 

-tlU! go.lif1"tlll ", .... . 
The '911 Model 0111"IIMI!e8 any biO:fcle e ... r 
bailt-perfect . In desi{l;n

\ 
material, ",-,rk· 

:....mlf a���lr:n. r ts us for pncee 

AMES oIL FROST CO., CHICACO. 
BoxP_ Waterbnry, Conn. 

O UR LA TEST WRINKLE 
New Departure .. SECURITY " Cyclometer. 

(PATENTS PENDING} 
Everything Out of Danger. No · More Broken Cyclometers. 

Noiseless Concealed Trip. 
hub inside of 8Poke" and trip ott axle behind fork. 

to catch and cause breakinc or bendinc. 
Patent, adjustable olamp, fits any hub. . Easler and quicker to adjust than old style. 

Pel'mauency, DurabiUty and Emciency Guaranteed. 
Made fr<Jm Best Materials ol>tfJlDable. Workmansblp tboronghly Hrst-class. 

T H E  N EW D E PA RTURE BELL CO • •  - BRISTOL. CONN • 
Price $ 1 .00. postpaid. [The Trade supplied by JOHN H. GRAHAM & Co . •  113 Chambers St . •  N. Y. City. 

Lamp. 

The Licht is Rilrht. 

The BUNDY LAMPS 
THE ONLY PERFEC'l' 

A C E TY L E N E  CAS LA M PS 

Flre���p:A
c
';;��is,ca':t��:&.ift�fi:�?

la
:Mr� 

ftclept. easily charged and operated. Wa­
ter absolut.ely controlled. Gives pure, 
dry gal!. Manufactured by 
The Frank E. Bundy Lamp co. , _ Elmira .• N. Y., U. S. A. Welgbt, � ounces. 

(See Illustrated editorial In SCIENTIIl'IC Acetylene Gas (Yperating Lamp, 
AMERICAN. April lb, 1899.) for Physicians and Surgeons. 
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Tribune Bicycles 
for 1 899. 

The Best Wheels in the World. 

IT Write for large New Catalogue iUu.traUmg our 
full Un. of twenty-three mOdels. 

The B lack Mfg. Co. , Erie, Pa, 
8J " " " " " " " " " " " " " " " "  ' . �  
PHOTOGRAPHY IN COLORS - FOR-
mulas for Droducmg pbotographs in colors by tbe Chas-
8�e process. SCIENT I FIC AMERICAN SUPPLEMENTt 
Nos. 1114 and 112�. Price 10 cents each, by mall, 
from this office and from all newsdealers. 

S C alB 8 .All varieties at lowes� prices. Best Raltroad . TraCk and Wagon or t5tock Scales made. 
Also 1000 useful articles. Includlnl{ Safes, 
·Se'!!'lng MaChines, Bicycles. Tools. etc. Save 

Mone,.. Llate Free. CHICAGO 8CALE CO .. Chlcago, III. 

his 
secret�y 1ht$mUb� . �  "rtmtrr � arvprm1ilrr 
is so �asily It'lI.roecl M� aoes socl) cle6n. perftd work. 

""'''''U. Jrtmitt �ptlt11ittrdro. 
ART UlTAo.oc;ut. .5ymCU.5e,,;V. Y.lJ.SII. 

If a sheet or half-sheet of 
Apollo galvanized iron has 
any fault, no matter how 
slight, send it back to your 

jobber at his expense. 
Apollo Iron and Steel Compaay, Pittsburgh. 

J E S S 0 p 'S S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  E: Te.  

w':" J E S S O P  .5< S O N S  IC Q  9 1  J O H N  S T  N E W  Y O R K  

PRINTING INKS 
Tbe 8CIENTIll'lC AXERICAN i s  Ilrinted "lth CRAS 

ENEU JOHNSON & CO:B INK. Tenth and Lombard 
Stl.. Philadelpbla. and 47 ROBe St •• opp. DUMe. Nell' Yor. 
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