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THE NEW EDISON STORAGE BATTERY. 
The first authentic account of the new Edison stor­

age battery was presen ted at the ei ghteenth annual 
meeting of the American Institute of Electrical En­
gineers, held in New York May 21. The paper was 
read lJy Mr, Arthur E .  Kennelly, I t  is  well known 
that the history of the storage cell is essentially that 
of the lead cell (tiscovered lJy Plante in 186 0,  in which 
lead peroxide is the depolarizing substance. An enor­
IY'OUS ammut of lauor has in the aggregate been ex­
pel1ded upon the improvement of this cell in  the 
hands of experimentalists, As a result of that labor 
the storage battery 'has at last become a recognized 
adjunct to direct-curent central stations; but it has 
limitations that seem to withstand further attempts 
toward imp rovement. Of late years hardly any success 
has been met with in the direction of reducing its 
weight for a given energy-storage capacity without 
detriment to endurance. and this weight is the great 
drawback of the storage battery in  electric storage 
lJattery tracti on. and has been the principal obstacle 
to its advance in this direction for the past twenty 
years. I n  practice the storage energy per unit mass 
of the modern lead battery may be expressed as fol­
lows : The battery weighs from 124 . 5  pounds to 18 6 . 5  
pounds p e r  horse power hour at i t s  terminals. While 
i t  is possible to increase the energy per unit mass uy 
making the electrodes very light. this has alwaYE been 
found to be followed by a very heavy deterioration.  

Many attempts have also been made to perfect storage 

cells of the alkaline zincate type. but the great diffi­

culty of depositing zinc in  coherent form from the 

solution. as well as the lack of a depolarize I' that 

shall be insoluble in the electrolyte, has stood in  the 

way of this cell's success. Mr. Edison set himself to 

the task of finding a cell which should possess the 

following advantages : absence of deterioration by 

work ; large storage capacity per unit of mass ; ca­

pability of being rapi dly charged ami discharged ; 

capability of withstanding careless treatment ;  and 

inexpen siveness. The negative pole or positive ele­

ment of Mr.  Edison's cell,  corresponding to the zinc 

of a primary cell 0, the spongy lead of a secondary 

cell,  is i ron. The positive pole or  negative element. 

corresponding to the carbon of R primary cell or  lead 

peroxide of a secondary cell.  is a superoxi de of nickel,  

helieved to have the formula NiO,. The cell is. there­

fore, a nickeHron cell, a name which suggests the 

structural material-nickel-steel . The electrolyte i s  

potash. viz . ,  a n  aqueous soluti on containing 10 pel' 

cent to 40 per cent by wei ght, but preferably 20 per 

cent of potassium hydroxide. I n  practice with the 

ordinary storage battery the storage-energy per unit 

mass of the modern lead battery is from 4 to 6 watt 

hours per pound of lJattery ; but the storoge capacity 

of the Ed ison cell per uni t  of total mass of steel is 

14 watt hours per pound. Expressing the same state­

ment in another way, the weight of the j)attery per unit 
of initial energy at the terminals is 5 3 . 3  pounds per 
E.  H .  P. hour .  If the stored energy in the ordinary 
storage battery' avai lahle at the terminals were all 
expended in gravitational work, a battery could raise 
i ts own wei ght to a vertical distance of from 2 to 3 
miles. With the Edison battery it could lift i ts own 
weight to a verti cal distance of approximately 7 miles. 
The normal discharge period is 3% hours. The cell 
may be di scharged at a relatively high rate in ap­

proximately one hour.  Charging and discharging rates 

are a:Iike. That is to say. the cell may be charged at 

the normal rate of 31f:! hours. or it may be charged at 

a relatively liigh rate in one hour with no great 

detriment beyond a somewhat lower electrical ef­

ficiency. 
The positive and negative plates are mechanically 

J citl til ic �ultrinUl. 
alik(� an(l can Hcarcely he distinguished by the eye. 
They differ only in the c:hemical contents of  their 
pockets. The construction of the battery is fully 
described in Mr. Kennelly's paper. which is puhlished 
in full in the current issue of the Sl:I'I'LE�IK'T. 

The cell is an oxygen-lift. Charging pulls t h e  
oxygen away f r o m  the iron a n d  deli vers it temporarily 
to the nickel.  The condition is then stable, until the 
circuit of the cell is completed. The discharge then 
allows the oxygen to fall back from the nickel to the 
i ron with the natural affinity of i ron and oxygen. 
This action is very different from that whieh takcs 
place in the lead storage cell. In  the new Edison 
cell the theoreti cal action of the potash solution is 
merely to provide the proper channel through which 
the oxygen iOlls may travel III one directi on or the 
other-positive plate to negative plate in charge. and 
negative plate to positive plate in di scharge. Secondly, 
the amount of solution needs only to ue sufficient to 
fulfill mechanical requi rements. As regards cost it 
is believed that the new cells can be produced at a 
price per kilowatt hour not greater than the prevailing 
price of lead cells. 

••••• 
LAST OF THE CABLE SYSTEM S  IN NEW YORK. 

By the time this issue is in the hands of our read­
ers. the cable system of street traction wh ich has 
done such yeoman service in New York city will be a 
thing of the past, and electric;al traction wi II have 
taken another important step toward that day when 
it  will be the only method of traction employed in 
the transportation of paSSEngers in New York city. I t  
was just a quarter of a century a g o  that the first cable 
road huilt on this continent was constructed in the 
city of San Francisco. and the system has fully lived 
up to the high hopes which were entertained of i t  
when the S a n  Francisco lines were opened. Although 
subsequent to that date. and prior to the inauguration 
of the Broadway line in New York city, electric trac­
tion had begun to assert itself as a practicable sys­
tem, it was not at first believed to ue equal  to the 
successful handling of the enormous traffic which was 
certain to be encountered on Broadway at the time 
the cable line was put in.  Even as late as the year 
1897, President Vreeland .  of the Metrop )!itan Street 
Railway Company. stated to the editor that the man­
agement of that road considered that the cable was bet­
ter adapted than electrical traction for handling the 
extremely heavy traffic of that thoroughfare. An ex­

perimental underground trolley line. however. was at 
that time in operation on Lenox Avenue. and the Met­

ropolitan Street Railway Company was carrying on a 

course of experiments, whi ch have resulted III the 

equipment of the whole of their north :'tnd south lines 

with the underground trolley system. The first impor­

tant thoroughfare to be so equipped was the Fourth 

Avenue and Madison Avenue line. Following this came 

the electrical equipment of the Sixth Avenue and 

Eighth Avenue lines. The results, judged fr01:1 any 

and every standpoint. have been so invariably snccess­

ful ( the capacity of the line being enormously in· 

creased and the operating expenses �ednced ) that it  

was only a question of time when the steel cables 

would ue withdrawn from the conduits and the electric 

cables put in thei r place. The preliminary work of 

installing the necessary manhoJrs. insulators, etc .. was 

done last year ; and now. with d very brief interrup­

tion to traffic, the cable cars have been withdrawn. and 

the standard electric cars of the company plac((l on 

both the Lexington Avenue and Broadway sy,tems. 

New York city now stands at the very front of the 

great cities of the world in the matter of rapid.  cheap, 

and convenient street railway service. 
- ----�. ----.--

OPENING OF THE PAN-AMERICAN EXPOSITION. 
The opening of the very complete and aitogether 

beautiful Exposition at Buffalo was marked by several 
features whi ch render this Exposition uniqne among 
the many which Rre being conceived and carriec' Jut 
with ever-increasing frequency-a frequency wh�('h is. 
in itself. a striking sign of the eommeJ'cial activity and 
development of our times. Among the features which 
entitle this latest effort to distinction are the fact 
that in  conception and execution it is practically the 
work of a single city ; and that in  the combined har­
mony and strong individuality of its grounds and 
buildings it surpasses any like undertaking that pre­
ceded it. Moreover. the Exposition. which was so 
happily dedicated on the 20th of May, acquires dis­
tinction from the fact that there is about its aims 
and purposes a definiteness whi ch has been lacking 
in some of the expositions. large and small, which 
have recently been held .  

The proposal to make the Buffalo Exposition distinct­
ly Pan-American seems to have appealed from the 
very fi rst to the country at large, and to the many 
republics whi ch are embraced under the comprehensive 
name adopted. The United States government gave 
p ractical proof of its indorsement by an appropriation 
of $500 ,000 ,  and emphasized its approval by the state­
ment : "It is desirable to encourage the holding of a 
Pan-American Exposi tion on the Niagara frontier, in  
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the city of Buffalo, fitti ngly to illustrate the marvelous 
clev810pment of the Western Hem isphere during the 
nin(�teenth centnry by a display of arts, in<1nstrics, 
manufadures a n d  the produets of soi l ,  mine and sea." 
Invitati ons were extended by the national govern­
ment to the various governments of the ,Vestern 
Hemisphere, from Canada on the nortt LU the Argen­
tine Republic on the south. The handsome assistance 
of  the national government. and the hearty and 
ready co-operation of the governments of the \Vestern 
Hemisphere found a quick response from the citizens 
of  Buffalo. The matter was taken in hand wi th such 
thoroughness that the neeessary funds, esti mated at 
$10, 000.000.  for the larger scope which the plans of 
the Exposition thereupon took on. were readily forth­
coming. New York State appropriated $ 3 00 ,000  and 
other appropriations, ranging from $75 ,000  lJy I llinois 
to $] 0.0 00 hy North Dakota, were voted uy the various 
States, with the result that the sponsors of the Expo­
sition were enabled to plan the grounds and buildings 
on a scale. and with an architectural beauty and finish, 
which enti tle it to rank as one of the largest, and as 
many will think. the most harmonious and beautiful 
display of the kind ever attempted. Before leaving 
the questi on of finance and management, it  is only 
just to say that the successful carrying out of such 
an ambitious scheme is the highest possi ble tribute to 
the energy, the resourcefulness, and the great public 
spirit of the citizens of Buffalo and the western sec­
tion of New York State. 

A fact whi ch has contributed largely to the suc· 
cess of the Pan-American Exposi tion was the timely 
recognition on the part of the committee in charge of 
the planning of the grounds and buildings, that both 
the landscape treatment and the architectural and 
sculptural elements of the Exposition should ue made 
as highly disti nctive and characteristic as possible. 
Since this was to be an American exposition. i t  was 
decided to plan the buildings so that they should be 
strongly suggestive of the architecture of the new 
world.  At the same time, realizing that in the aptly· 
named "White City" at Chi cago the possilJi lities of 
treatment entirely devoid of color had been perhaps 
exhausted, it  was deeided to give a general color treat· 
ment to the whole group of the Pan-American build­
i n g  as such. The preparation of plans along these 
lines was intrusted to a board of architects whose 
work can be appreciated only by a visit to the Ex­
posi tion i tsel f.  

In  pI2:111ing the Exposition the board were favored 
by the fact that they were not cramped for room. The 
ground at their disposal being of generous propor­
tions, and of a fai rly rectangUlar shape. they did not 
have to conform the layout of the buildings and the 
ornamental features of the ground to any hard-and· 
fast, predetermined lines. The grounds are ahout 
one mile in length and half a mile in wi dth. At the 
Buffalo end the landscape features are greatly en­
hanced by two large lakes of water. surrounded by 
gently sloping and ri chly wooded grounds, in whi ch 
are to be found the two permanent buildings of the 
Exposition-one the Albright Art Gallery and the 
other the New York State building. Both of these are 
bui lt of gray-white marble and are classically treated.  
Passing down through the center of the Exposition 
grounds, entrance is made to the magnificent approach 
to the Exposition build ings ; and here one has to 
admit, even with the beauties of the Paris Exposition 
of last year fresh in mind, that the present effort is 
more successful, not merely in one, but in every ele­
ment of its landscape and architectural effects. As the 
eye ranges down through the long perspective of th8 
Fore Court, the vast Esplanade with i ts accommoda­
tions for a quarter of a million people. the Court of 
Fountains and the Grand Basin, until it rests upon the 
stupendous pile of the Eleetric Tower, whi ch Jast may 
truly be called the dominating feature of Ute whole 
Exposition, one feels that there is a pervad ing harmony 
and proportion whieh has too often been wanting in 
displays of this kind. Particularly happy is the 
way in which the water effects have been worked in 
among the assembled buildings, whether in the way 
of winding canals, or broad, placid lakes, or laughing 
fountains. As one wanders from plaza to courtyard, 
from courtyard to boulevard. one has a feeling that 
everything is just about where it should be. that noth­
in g could be omitted without a sense of loss, nor 
added without a sense of crowding and over elalJora· 
tion. Amid so much successful treatment, i t  is dif· 
ficult to select any feature for special mention ; but 
no doubt there will be a consensus of opinion that 
the bridge between the Fore Court and the Esplanade, 
and the Electric Tower with its grandly curving wings 
springing sheer from the clear waters of the Grand 
Basin. are two of the most striking amon� the many 
beauti ful effects whi ch distinguish the Exposi tion. 

Dedication day was a pronounced success. both in 

respect of the large attendance. which was over 10] .000 .  

and the hi gh character of the adqresses which marked 

the opening ceremoni es. As was natural. the keynote 
of the speeches was to be found in the n�me whi ch 

is borne by the Exposition. It was certainly pardon-
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able that "America for the Americans" should have 
lJeen the burden of the add resses ; and it was natural, 
in view of the astonishing p rogress whi ch has marked 
the closing years of the old and the opening year of 
the new century, that there should be an undertone 
of convi ction, sometimes spoken and at all times 
suggested, that the center of wealth and civilization 
was finding its way by the i nevitable operation of 
economic and ethnical laws from the Old to the New 
World. 

••••• 
H IGH-CLASS WOr..K AT OUR NAVY YARDS. 

The successful withdrawal of the damaged gun of 
the "Kearsarge" and the substitution of a new gun in 
its  place, as  carri ed out  at  the navy yard,  B rooklyn, 
is  another evi dence of the high state of efficiency to 
whi ch this yard has been brought in the past few 
yea rs-an efficiency, we are happy to say, which, as 
far as the personnel is concerned, whether in the office 
or the shops, can be matched at any of the other yards 
of the navy. From the i l lustrati ons and description 
of these repairs whi ch are given elsewhere in  this 
issue it can be understood that the p roblem p resented 
was as unprecedented as the method of its solution 
was ingenious and ski llful.  We are i nformed by 
Naval Constructor Capps, who is now filling the 
position at the yard vacated by Rear·Admiral Bowles 
on the latter's recent appointment as Chief of the 
Bureau of Construction and Repair, that much of the 
credit  for this work is due to the intelligence and 
skill of the workmen and the great i nterest which 
they showed in the successful carrying through of an 
admittedly difficult job. By the same authority we are 
assured that his experience of the work and methods 
at both private and government yards justifies him in 
saying that results at our naval yards are to·day not 
merely equal but superior to those secured at the 
civil establishments. It was not always thus ; and 
the present satisfactory condition of things is to be 
attributed largely to the emancipation of our navy 
yards from the last vestige of politi cal control. 

• I •• • 
THE" FACTOR OF SAFE TY" IN " SHAMROCK." 

BY OUR ENGLISH CORRESPONDENT. 
In the deSigning of previous challengers for the 

"America" Cup, Mr. George L. Watson has always 
been held more or less in check by considerations of 
cost. On this occasion Sir Thomas Lipton gave him 
an absolutely free hand in the spending of money, 
and this is probably the reason why so much experi· 
mental work has been done in  connection with "Sham· 
rock I I . "  The elaborate tank tests by which the shape 
of the hull was determined were only the beginning of 
the experimental work done in connection with the 
yacht. Sections of every tubular spar, and of every 
bit of wire used for rigging, were taken and tested 
to destruction before the weight of materials was 
fixed. In deciding upon these weights the margin 
left for safety was of the smallest, and the result 
brought disaster in the first three or  four trials sailed. 

The first time she was under canvas i n  anything of 
a breeze brought out an abnormal stretch i n  the 
running gear and rigging, and the strain of bobstay 
and jib halyards on the bowsprit end found a decided 
weakness in the butts i n  which the heel of the bow· 
sprit is set.  They started from the deck, and before she 
could be brought out agai n a collar had to be fitted 
taking i n  the bowsprit heel and bracing i t  to the stem· 
head . When these things were made good she was 
started again, and this time she caught a shrieking 
squall which put her to rather a severe test. Again 
i t  was demonstrated how small has been the margin 
allowed for safety ; for though the squall was nothing 
worse than might be expected, even in summer weath· 
er, it  left her lying helpless like a crippled seabi rd. It 
is said that trouble started as she d rove before the 
wind with the breaki ng of one of the backstay blocks. 
The boom was square off and one backstay was, of  
course, slacked away. When the other stay broke the 
mast whipped like a fishing rod, and it looked for a 
time as if every spar was going overboard.  The 
mast stood, but the gaff broke short off. The topsail 
yard was a hollow wooden spar made for "Valkyrie 
I I I . "  and would probably have stood well enough had 
the gaff held.  The gaff was, however ,  built of steel 
plates only three·sixteenths of an inch thick, and the 
jerk of the mast was fatal to it. Discussi n g  the 
accident afterward Sir Thomas Lipton stated, wisely 
enough, that if these things were too weak for racing 
strains, it was better that they should go then than 
in the actual contest. There i s  much good sense i n  
this view ; but the fact that s o  many accidents hap· 
pened in weather which cannot be called abnormal 
p roves how much Mr. Watson has sacrificed to the 
saving of weight. It has been a commonplace saying 
with British yachtsmen that the principal factor aid­
ing the Ameri cans in their successful defense of the 
cup has been the three thousand miles of ocean which 
divi des Great Britain and Sandy Hook. One of the 
lessons of the trials has been to show that in the build­
ing of the latest of the challengers l ittle has been 
conceded to the demands of the passage. Had the 
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yacht carri ed any handicap, in t.he shape of extra 
weig'ht thrown in to strengthen her for the ocean pass­
age, it is not likely that she would have developed so 
many weaknesses during the trials. 

[The truth of our correspondent's estimate has re­
ceived a dramatic indorsement in the most unfortunate 
wrecking of the "Shamrock" b:r a sudden squall in 
the Solent. He is right, moreover, in showing that 
it  is  not the dangers of the Atlantic passage that handi­
cap the challenger so much as the delay-the loss of 
that invaluable time for tuning up, whi ch enables a 
"Columbia," for instance, though beaten at the start 
of the season by a "Defender,"  to beat the older boat 
by ten minutes before the tuning·up process is over. 

For the first time in the history of the races the 
English yachtsmen have had a good start and a trial 
boat ; but this accident will rob them of all oppor­
tunity for tuning·up trials, unless Sir  Thomas Lipton 
i s  given a sufficient extension of time to compensate 
him for the delay. The New York Yacht Club has 
an excellent opportunity to extend a sportsmanlike 
favor to a gentleman whose sportsmanlike ways have 
strongly commended him to the Ameri can public. 
There is a further reason for the extension in the 
fact that the end of August is a most unfavorable time 
for a contest, and the beginning of October will prob· 
ably provide better cup·contest conditions than the 
date at fi rst agreed upon.-ED.] 

THE HEAVENS IN JUNE. 

The most conspicuous object in the sky during the 
short June nights will be Jupiter, low in the south­
east and south, with Saturn, much less bright, a 
short distance to the east. The two planets are now 
moving slowly to the west among the stars in their 
retrograde motion, and, ·  in consequence of the more 
rapid motion of Jupiter, are slowly separating. By 
September the retrograde motion will have ceased,  
and the two planets will  be moving eastward with 
gradually increasing speed. Jupiter,  making the east­
ward circuit of the heavens in eleven years, will over· 
take Saturn, moving much more deliberately eastward, 
in a period of thirty years ; and at the end of Novem­
ber will p ass by, nearly a moon's diameter to the 
south. 

That Jupiter is much brighter than Saturn, several 
times as bright, indeed, is  evident. But to estimate 
with any approach to the truth the number of times 
as bright, without instruments of measurement to 
assist the vision, i s  something quite beyond human 
psychology. In fact, even the measures are not so 
accurate as might be desired, when the photometer is 
introduced to suppress a measured percentage of 
Jupiter's  light, so as to ha,ve the image seen by trans­
mitted portion, varied at will, to be adjusted equal to 
the undiminished image of Saturn. 

The brightness of either planet varies considerably 
from time to time. The planet is sometimes a little 
farther from the sun than the average, and so is 
less strongly lighted by the central luminary, on 
whom he is  entirely dependent for the light he sends 
out. He is  somewhat nearer to the earth when both 
are on the same side of the sun, and so he looks a 
little bigger ( in the telescope ) and seems a little 
brighter than when they are on OPpOSite sides of the 
sun. And in the caSf )f Saturn the splendid ring may 
be edgewise toward the earth, when, on account of its 
excessive thinness, the light from it  is substantially 
·nil; or the ring may be turned up toward us at such 
an angle that its apparent short diameter is half its 
long diameter, in  which case the ring gives fully as 
much light as the ball of the planet. 

Assuming that the reflecting power of the surface 
of Saturn is equal to that of the surface of Jupiter, 
the theoretical ratio of their brightness is readily cal­
culated. Taking the planets as now situated, the dis­
tance of Saturn is almost double that of Jupiter, so 
that, in accordance with the law of inverse squares, 
a unit of surface on Saturn would receive from the 
sun scarcely more than a fourth as much as a unit 
o f  surface of Jupiter ; the distance of Saturn from the 
earth is a trifle over double that of Jupiter, so that 
if Saturn's actual radiation were equal to Jupiter's 
he  would seem from the earth to be scarcely a fourth 
as bright. Of the sun' s radiated light, then, Saturn 
renders to the earth one-sixteenth as good 'an account 
per unit of surface a� Jupiter. A s the diameter of 
Saturn is 70 ,000 miles, and that of Jupiter 8 6 ,500, the 
ratio of their surfaces is about as two to three, which 
would give for the l ight from the ball of Saturn about 
on e-twenty-fourth, or 4 per cent, of the light of 
Jupiter. The light from Saturn's  ring, which is  now 
only beginning to recede from its widest open position, 
may be taken equal to that from the ball, so that the 
total light from Saturn should be, i f  the reflecting 
power of the surfaces of the two planets is equal, 8 
per cent of the light from Jupiter. r�'hat the surface­
reflecting power is the same in the two cases seems 
not to be quite true ; photometric measures of the 
brilliancy of two planets, carefully taken, and com­
pared with their theoretical brilliancy, indicate that 
the surface of Jupiter reflects about 60 per cent of 
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the light received, and the surface of Saturn about 
70 per cent. Perhaps it  would be safe, at the present 
time, to take the brightness of Jupiter to be ten times 
the brightness of Saturn. 

After their opposition to the sun i n  July both will 
decline a little in brightness, Jupiter a little more 
than Saturn. 

Aside from the ring of Saturn, which is absolutely 
unique, the two planets are much alike. They are 
much larger than any of the other planets of the solar 
system. They both have a very low density, Jupiter 
a little more, Saturn a little less, than water. Both 
are brighter at the center than at the edge, and both 
have belts as thei r chief sUl:face markings. Both 
rotate in about ten hours.. Their spectra are very sim­
ilar, giving strong atmospheric indications. On Jupi­
ter at least the movements Of the numerous spots are 
incompatible with a solid  surface such as the earth's, 
while p res1l.mably Saturn's surface is  similarly 
mobile ; indeed, some suspicion exists that possibly 
there may be nothing of a true solid  about either 
planet, even at the center. 

TIlE PLAXETS. 
Mercury will be visible the entire month, just after 

sunset, near to the horizon. a little north of west. 
This will be an unusually good opportunity to look 
at the innermost planet, whi ch so few people have 
ever seen ; in fact, in spite of the smallness of the 
area of the eclipse track of May, 1900 ,  p robably many 
more people .saw Mercury, then close to the sun's 
corona, than have seen him the world over for the 
last ten years. Venus will be far enough away from 
the sun after the middle of the month to be comfort· 
ably seen ; and at the end of the month will begin 
to be a good evening star, with Mercury a few degrees 
to the south. Mars will be seen in the W(;)st in  the 
evening, having decreased in brightness so much as 
to be no longer conspi cuous. Jupiter and Saturn will 
rise about dark and will be prominent objects the 
entire night, low in the southeast and south. Uranus 
will be visible to the unassisted eye as a very faint 
star about ten degrees east of the bright star Antares. 

THE COXSTELLATIONS. 
Bootes will be overhead in the early evening, with 

Arcturus the most conspicuous star.  Virgo will be 
in the southwest, and Scorpio in the south, the long 
curving line of stars of the latter stretching down 
from Antares being readily traceable on nights when 
the haze will permit. Ursa Major, with the big dip­
per conspicuous, will  be in  the northwest, rather 
high up. Aquila will be coming up in the east, and 
Lyra and Cygnus in the northeast. This portion of 
the heavens, while not very brilliant, is still a great 
improvement on the very dull constellati ons of the 
spring months. 

• •••• 
SCIENCE NOTES. 

Dr. Franz Melde, professor of physics in the Uni­
versity of Marburg, died recently. 

Dr.  William Jay Youmans, for many years the edi­
tor of the Popular Science Monthly, died April 10. 
He established the monthly i n  1 8 75. 

A new form of sealing wax has recently been de· 
vised.  It differs from the ordinary stick wax in that 
it  is inclosed in a glass tube, from which it  may be 
poured by heating the cylinder.  

The St.  Louis World's Fair, which is to celebrate 
the centennial of the Louisiana Purchase, may be said 
to have made a beginning by the passage of an or­
dinance by the city of St. Louis authorizing the issue 
of $5,000,000 in  bonds. Congress may appropriate an 
equal sum at its next session. 

The Peary Arctic Club has chartered for i ts work 
this summer the steamer "Erik," which was recently 
purchased from the Hudson Bay Company. The 
cruise of 1901  is the fourth of the series under the 
direction of the club to assist Lieutenant Peary. The 
"Erik" will sail from Sydney about the middle of 
July, and will return about two months later with 
full details of what has transpired in the two years 
since Peary has been heard from. 

The ecli pse expeditions report varying success in  
the observation of the eclipse on May 1 8 .  At  Singkel, 
Sumatra, Prof. Todd reports that while the weather 
was good the sky was cloudy, and during the total 
eclipse of the sun no i nstruments could be operated 
except the polariscope and the X-ray apparatus. Six 
auxiliary stations were established on adjacent i slands 
within 3 3  miles, and three of them showed a clear 
eclipse. No shadow bands were seen and the corona 
was invisible.  Presi dent Pritchett, of the Massachu­
setts Institute of Technology, received a cable message 
from Prof. Burton, in charge of the Technology 
eclipse party, announcing that important results had 
been obtained. The weather was cloudy during a por­
tion of the eclipse, but all four contacts were observed 
and a brilliant corona was shown at totality which 
lasted nearly six minutes. Photographs were obtained. 
The most interesting and novel work of the party 
consisted in the observations obtained photographic­
ally of the shadow bands. 
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DOUBLE· TRACK RAIL WAY VIADUCT OVER THE 

DES MoiNES RIVER. 
There is nearing completion across the Des Moines 

River what will be consi derably the longest railway 
viaduct for its height in existence. While there are other 
viaducts of  considerably greater height, what makes 
the Boone viaduct, as it is called locally, remarlmble 
is the combination of height and length, and 
the fact of its being a double-track structure. 
In point of total weight of metal employed 
in its construction it is  fully three times as 
heavy as the next largest bridge of the kind 
in the world. 

Kinzua. Loa. Pecos. Des Moines. 

Length .................. �,O50 800 2,180 2,685 

Heigh� above wate: . . . . 302 336 321 185 

Greatest width at base lU3 124 90 70 
Wi Ilh at grade 18 13 16 Z7 
XU.nber of tracks 1 1 2 
Tons of metal . . . . . . • . . . .  1.400 1,115 1,820 5.680 

The loftiest of these structures is on the 
line of the Antofagasta Railway in Bolivia and 
is known as the Loa viaduct. It  was con­
structed by English engineers in the year 
1 8 8 9. The height of the tracks above the water 
is 3 3 6  feet. As the crossing is over a narrow 
canon, the length is only 8 0 0  feet; the great 
depth, however, involves a proportionate width 
of the towers at the base, the extreme spread 
of  the columns being 124 feet. The next in 
point of height i s  the Pecos viaduct, which car­
ries the Southern Pacific Railway over the 
Pecos River in Texas. This structure, which 
was built i n  1 8 9 2 ,  is  but little lower than the 
Bolivia viaduct, the hei ght from water to rail 
u2ing 321 feet, and the total length from abut­
ment to abutment is  2 ,180 feet. Then comes 
the Kinzua viaduct, 302 feet above the water 
and 2 , 050 feet in length. These three viaducts 
carry only a single track ; and, as we have said, 
i t  is  the width and consequent weight of the 
floor system, and the great breadth of the 
whole structure, which render the Des Moines 
viaduct so much larger than the other three, 
the total weight of steel i n  the structure being 
5680 tons, as against 1 , 8 2 0  tons in the Pecos, 
1 ,400  tons in the old Kinzua viaduct, and 1,115 tons for 
the Loa viaduct. 

The Des Moines structure consi sts of the viaduct 
proper, built of plate girder spans carried on braced 
towers, and a 300-foo� truss across the channel of  the 
river. The towers consist of four legs of built-up 
latti ced construction, with strong lateral and longi­
tudinal braci ng between them. The spans across the 
towers are 45 feet in length and the spans between 
the towers are 75 feet. The substructure was built 
in the ordinary method, by means of derri cks, which 
were carried by the towers, as  they were built up, 
section by secti on, to the level of the undersi de of the 
plate girder superstructure. It should be explained 
that the much greater weight of the Des Moines via­
duct as compared with the others mentioned i n  our 
comparison is to be attributed not merely to the fact 
that it  carries two tracks, but also to the extra-

J ,ieutifi, �tUeri,au. 
the new structure having been increased forty per 
cent to meet the heavier rolling stock of the present 
day. 

• ·el • 
'rlte Preservation of Stonehenge. 

A party of representatives of societies interested in 
archreology recently met Sir Edmund Antrobus at 

A Near View of One of the Towers. 

S tonehenge to discuss the details of the resolution 
passed at the recent conference in London. The pa rt.y 
approved of all the suggestions made at the Lonnon 
conference. The work will be carri ed out as soon 
as the weather is  favorable, by an architect and 
a civil engineer. Nothing in the way of restora­
tion will be attempted,  the only object the socie­
ties have in view being the preservation of this 
most ancient memorial. The first work will be lhe 
raising of  the huge monolith which overhangs the 
altar stone, as it  is  in a most dangerous condition, 
into an upright position. It  is  the largest and finest 
monolith in England, next to Cleopatra's Needle. At 
present it  rests on a smaller stone, but there are two 
large flaws, or cracks, in it,  and i f  it  were to fall it  is 
feared that it  would be broken into three parts. Other 
stones will be put i n  position to support the lintel, 
Which will rest upon them. Sir Edmund Antrobus 
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H Y AL'l'Ofli 1). ADAMS. 
The public is now to have the benefits of free and 

active competition in the telephone business. Judge 
Brown, of the United States Circuit Court, by the de­
cision rendered at Boston on February 27, has opened 
the manufacture and sale of telephones and the oper­

ation of exchanges to all who care to enter 
these lines. The Berliner microphone patent, 
declared invalid by Judge Brown, was the only 
one of general application that independent 
manufacturers and operators have had to fear 
in the hands of the American Bell Telephone 
Company. 

A di rect result of this decision must be a 
large increase of the flow of capital to the 
telephone business, for the fear of infringe­
ment has greatly retarded investment along 
thi s line. 

A large number of minor patents on details 
of construction are held by the Bell Company, 
but this i s  none the less true for the inde­
pendent companies, and there is probably lit­
tle real advantage to be gained on either side 
by extensive li tigation over details of con­
struction. From now on the success of tele­
phone enterprises must, in the main, depend 
on the quality of service and the price at 
which it is  rendered. 

One tendency of the development of tele­
phone service has been to lessen the business 
done over telegraph lines. This tendency must 
certainly increase with the future rapid ex­
tension of telephone systems, so long as the 
two kinds of service take place over distinct 
lines. Both telegraph and telephone systems 
require enormous plants, mostly in the form 
of transmission lines. Telegraph lines are 
comparatively idle during the day, but well 
employed at night, while the reverse is true 
for telephone lines. A moderate addition to 
the equipment of either system, at stations 0.r 
exchanges, would enable it to compete in the 
long di stance service now performed by the 
other. These conditions must operate as a 
spur to improve and cheapen the service of 
both telephone and telegraph companies, and 

may eventually lead to a union of these interests. 
• • • 

'Vhlrhvillli. Obscr,'cd ill GCI·n1allY. 
According to the Meteorologische Zeitschrift a re­

markable series of whirlwinds was observed in  Ger­
many on the 26th of last June.  The whirlwinds made 
their appearance at Hine near Seismberg and were 
seen toward 1 0  h. 45 m. A.  M. on the slope of the 
Gatscheer Mountain. The first of these whirlwinds 
looked like a column of cloud or mist twi sted in a 
s(;rew-like form, rising up below a cloud which was 
moving slowly from east to west, and i t  afterward 
joined the cloud. Soon after a second whirlwind 
was seen to rise a little farther toward the east and 
this was shortly followed by others. The region is 
partly covered with oak trees, and at the points where 
the columns were seen to form, the oaks were up­
rooted and lay upon the gronnd. This uprooting 

General View of the Viaduct. At the Channel CrOSSing, Showing Bridge Pier. 

DOUBLE·TRACK RAILWAY VIAD UCT ACROSS THE DES MOINES RIVER, NEAR BOONE, IOWA. 

ordinary increase which has taken place of  late years 
in the weight both of  locomotives and rolling stock. 
The single-track viaducts were constructed at a time 
when the maximum load on the axles of rolling stock 
was very much lighter than it is  to·day. A striking 
in stance of the increase in wei ght of bridges, due to 
this, is shown in the comparison of the new Kinzua 
viaduct with the old one, the weight of the metal in 

hopes to obtain permi ssion to divert the roadway naw 
. passing through the earth ·circle which surrounds the 

stones and to proceed with the erection of a wire 
fence a s  approved by the conference i n  London. 

• 'e • 
The Union I ron Works has decided to use oil for 

fuel in their plant, and the necessary changes in the 
furnaces are being made. 

of  the trees took place only here and there, and thus 
a number of trees quite distant from one another were 
felled, while the trees separating them remained in­
tact. It  is also remarkable that this great develop· 
ment of force took place without the least agitation 
of the ai r being felt in the neighborhood. The series 
of whirlwinds were found at distances of 500 to 600 
feet apart .. 
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THE UNITED STATES EXPERIMENTAL MODEL BASIN. 

The method of determining the resistance of  a ship 
by towing a small-scale model of the same was origi­
nated by the late William }<'roude. who built a small 
tank for such work at Torquay, England. Demonstra­
tions there made induced the English Admiralty to 
build a much larger basin at Hasler, hear Portsmouth. 
In time other governments, particu-
larly I taly and Russia, built sim­
ilar basins, and one firm of private 
shipbui lders, Denny Brothers, were 
sufficiently enterPFising to build a 
basin of their own. In thi s con­
nection it  is  of interest to remem­
ber that the designer of "Shamrock 
I I."  carried on a series of experi­
ments in the Denny Brothers' 
tank, which extended over a period 
of nine months, and that the model 
of the new yacht, according to its 
owner, has been determined large­
ly by the results thus obtained,  
over sixty different models having 
been experimented with . 

J Citutiftc �tutticau. 
running all the time screws forward or backward the 
forward bracket, thus increasing or decreasing the 
ten si on of the spring until the contact is opened 
again.  After the carriage has been started and a 
uniform speed is obtained, the operator throws i n  
certain automatic appliances which start t h e  record 
d rum. The drum makes a record of the time, the run, 

34I 
speed to the resistance of the full-sized vessel at the 
speed at which the latter is designed to run. In 
making tests the model is  towed at various speeds, 
and a curve of resistance i s  plotted from which the 
naval architect is  enabled to determine with great 
exactness the amount of resistance of the full­
sized vessel and, therefore, the total horsepower 

whi ch will be required to drive 

The United States experimental 
model basin is  situated in the 
Washi n gton Navy Yard . The 

METHOD OF ATTACHMENT OF MODEL T O  TOWING PLATFORM. 

her at various speeds. Two of our 
illustrations show the wave line 
produced by the model of the 
battleship "Georgia," when it was 
being towed at speeds of 4.15 knots 
and 6 knots, which correspond re­
spectively to speeds of 1 9  knots 
and 2 7 .50 knots in the full sized 
vessel. Regarding the change of 
level of the models under different 
speeds, the tests developed the fact 
that at low speeds of 2 or 4 kno�s, 
both bow and stern settle. As the 
speed increases, the bow gradually 
ceases to settle, and then begins 
to rise rather rapidly. A rather 
rapId rise continues until the bow 
returns to its original level, and if 
the speed is pushed high enough 

kildi n g  is 5 0 0  feet in length and 50 feet i n side  width, 
the water surface of the tank being 470  feet in length, 
and the deep portion of the tank 3 7 0  feet long. The 
water surface is 43 feet wide, and the depth from 
the top coping to the bottom of the basin is a few 
inches under 15 feet. The basin is spanned by an 
electrically-driven towing carriage, which is capablt; 
of a wide variation of speed, and is  provided with a 
very complete system of stopping and starting con­
trol, all of which is operated from the platform of the 
carriage. The models are attach"d beneath the plat­
form in the meth-

and the resistance of the model. The amount of the 
pull of the towing rod, which, of course, represents 
the resi stance of the model, i s  determined by means 
of a kind of weighing machine, which is  provided 
with one vertical and one horizontal arm, the machine 
being deli cately balanced. When the model has been 
connected up and is ready for towing, a knife edge, 
which bears upon the vertical arm, is connected to 
the model, and a known weight i s  put into the scale­
pan attached to the hori zontal arm. The automati c 
attachment in connection with the dynamometer 

it  rises above that level. As the bow tends to rise. 
the stern shows a tendency to sink more rapidly, with 
the reEUlt that the center of the model invariably set­
tles when it is well under way. The fact that the model 
settles bodily does not necessarily imply greater im­
mersion, since the water level i s  disturbed by the 
passage of the model. In conclusion it is interesting 
to compare the maximum speeds of vessels whose 
models have been tested with the corresponding speeds 
of the models. Thus the "Oregon" class, 348 feet in 
length, showed a speed of 16.8 knots for a model speed 

of 4.03 knots ; 
t h e  "Kentucky" 
a n d  "Alabama" 
class, 3 6 8  feet in 
length, a speed of 
1 7 . 1  k n o t s  a s  
compared w i t  h 
the model speed 
of 3 . 9 9  k n o t  s ; 
while the "Georg­
ia" Class, for a 

od shown in our 
engravings. A 
p'lir of brackets 

extends vertically 
beneath the bot­
tom of the plat­
form. They carry 
at thei r lower 
end a towing rod, 
which i s  connect­
ed to the dynamo­
metric apparatu s 
by which the re­
si�tance of the 
model is auto­
matically reeord­
ed upon a drum, 
carri ed upon the 
platform above. 
The resistance is 
measured di rect­
ly by a spring. 
The forward end 

WAVE-LINE OF " GEORGIA " MODEL AT 6 KNOTS; EQUIVALENT TO 275 KNOTS. 
length of 435  feet 
and an estimate:! 
maximum speed 
of 19 k n o t  s ,  
showed in the 
models a corre­
sponding speed of 
4 . 0 7  knots. We 
are indebted for 
our photographs 
to the courtesy 
o-f Rear-Admi ral 
B owl e s  a n d  

of the spring is  
attached t o  a WAVE-LINE OF " GEORGIA" MODEL AT 4'15 KNOTS; EQUIVALEN T  TO 19 KNOTS. 

Naval Construc­
tor Taylor, who 
has the towing bracket which is 

screwed forward or backward by an electric motor,  
and a rigid arm run s up from the bracket and car­
ri es a pencil which records its position on the drum. 
The record, then, i s  of the position of the forward 
bracket. The after end of the spring takes hold of 
a small crosshead, to the other (,nd of which i s  at­
tached a towing rod, which takes hold of the model.  
This crosshead has a very slight play between stops 
if' the after fixed bracket, and when i t  touches either 
stop it  closes an electrical contact which further 
throws an electric clutch, by means of which a motor 

spring is then thrown into gear, and the weighing 
machine is  screwed forward or backward unti l it  is  
in perfect balance. Under these conditions the pull 
of  the spring i s  exactly equal to the weight in the 
scale pan. 

The models are of a uniform length of 20 feet, and 
they are built with the greatest care exactly to scale, 
being in their lines and displacements a perfect re­
production of the shi p whose resistance is to be de­
termined. Mr.  Froude determined a formula giving 
the ratio of the resistance of the model at a certain 

tank immediately under his charge. 
• .' . 

The Niagara Falls  Power Company is about to p ro­
ceed with the development of the power of  the Horse­
shoe Falls.  The present plan of the company is to 
develop 35,000 horse power. A third of  this amount 
will be u sed to operate an industrial establishment 
outside Victoria park, on the Canadian side; a third 
is  to be transmitted to Toronto, and the remainder 
is  to be held in reserve for the use of  the Niagara 
Fall s  Power Company. 

GENERAL VIEW OF MODEL BASIN, SHOWING TOWING-CARRIAGE WITH MODEL ATTACHED. 
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JEROME PARK RESERVOIR. 

I t  is  now nearly seventy years since the authorities 
of this city began the serious study of the problem 
of  New York city's water supply, which resulted in 
the construction of the Croton reservoir, some 4 0  
miles north o� the city. T h e  scheme as ultimately 
developed included this reservoir and an aqueduct 
now known as the Old Aqueduct, which extended from 
the reservoir to New York, and had a capacity when 
running entirely full of 90 ,000 ,000  gallons in twenty­
four hours. I n  1 8 9 0  the new aqueduct with a capacity 
of 300 ,000 ,000  gallons per day was completed. This 
structure was built as far as  possible in tunnel,  and 
was carried in a practically straight line from Croton 
reservoir to the Harlem River. Both aqueducts dis­
charge di rectly into a terminal gate-house at 1 35th 
Street, from which the water is  led by 48-inch pipes 
into the city mains, and into the Central Park 
reservoirs,  which latter have a capacity of  a 
billion gallons of water, or sufficient for some­
thing over four days' supply for the city. As a 
result of the comparatively low level of these reser­
voirs, the high-water level being only 1 15 feet above 
the sea, the pressure fails before they are empty, 
and the remaining water ceases to be available on 
the higher floors of the city buildings. On this ac­
count, the actual supply avai lable in the Centra!

' 

Park reservoirs is only sufficient for about three 
and a half days, and were there to be any failure 
of the Croton reservoir, or i n  the connecting aque­
ducts, the city would be confronted with a water 
famine. It  was for these reasons that the Aqueduct 
Commissioners determined five years ago to con­
struct an additional reservoir at the city end of the 
line, to have about double the capacity QIf those in 
Central Park. 

The Jerome Park reservoir, as the liew storage 
basin is called, is  located on a lofty ridge, which 
runs north and south between the valleys in which 
are located the New York and Putnam and the 
Harlem railroads. It  takes its name from the famous 
race-course, which is indicated in the accompanying 
map of the locality, by the white dotted line within 
the area of the reservoir. The site is admirably 
adapted by nature for the excavation of a large arti­
ficial basin ; for at this point there is  a general 
depression in the summit of the ridge, and the labor 
of excavating and embanking the reservoir has been 
proportionately lessened.  The greatest length of the 
reservoir in a north and south direction i s  a little 
over one mile, and its greatest width half a mile, 
its area bein g  229 acres. 'J'he whole of the bottom 
is  being excavated to a uniform depth of 2 6 %  feet. 
Such is  the configuration of the ground that for about 
half a mile of the perimeter of the l ake the waters 
will be held in by the natural ground, and the other 
half will be contained by an artificial embankment, 
built of earth put down in 6-inch layers and well 
rolled and tamped. The outer face, which has a 
sl ope of 2 to 1, will be sodded, and the inner face 
with a similar slope will be covered with 6 inches 
of concrete and a paving of granite blocks, the paving 
being carried up to about 2% feet 
above high-water line. The embank­
ment is 20  feet wide at the top, 
and to assist in rendering it per­
fectly impervious to water, . a ver­
ti cal wall of first-class ma,sonry 
has been built in the center of 
the embankment, starting from bed­
rock and rising to a level somewhat 
above the high-water line. As is 
explained later in thi s  article this 
form of embankment has been modi­
fied wherever the nature of the sub· 
soil demanded a beavy retaining 
wall on the inner face. 

Although the total amount of ex­
cavation is greatly lessened by the 
natural depression of the ground ,  
there is no point where it  is  carried 
less than 1 6  feet below the natural 
surface, the bottom of the finished 
reservoir being everywhere 3 1 �� feet 
below the top of  the embankment. 
Add to this the fact that there are many parts of  
the site, such as the rising ground upon which the 
old Jerome Park Club House stOOd, which were con­
siderably higher than the present top of the e m­
bankment, and it will be understood that the total 
yardage to be excavated reaches a very high figure. 
As a matter of fact, the total estimated excavation 
at the commencement of the works was 6 ,500,000 
cubic yards,  of which at least one-half is solid rOGk ; 
and since excavated rock occupies about double the 
space that it does in the solid m ass, and subsequent 
changes have raised thi s total by 300 ,000  cubic yards, 
the contractors. by the time they have completed their 
work, will have to dispose of about 10 .000 ,000  cubic 
yards of material. At the present writi n g  an esti­
mate<l total excavat ion of 3 , 9 :� 3 . 0 0 0  cubic yards has 
been taken out, loaded on cars and carried, most of 

J C itu tif tc �mtticau. 
it, toward Long I sland Sound, where it is being used 
in filling in swampy ground and depressions in Bronx 
and Pelham Parks. The excavation is being carried 
on with powerful steam dredges · and diggers ; and 
during the past three years the interior of the basin 
has been covered with a network of tracks. As the 
work was carried down to grade, the tracks were re­
moved, and at present they are concentrated against 
the western wall of rock. They lead to a main line,  
which passes out of the reservoi r, crosses the Harlem 
Railroad tracks by means of a bridge, and runs down 
to the tide lands of Long I sland Sound. 

Two of our i llustration s show the very important 
work which is being done in the construction of the 
triple aqueduct which bisects the reservoir from north 
to south. Both the old and the new aqueducts pass 
through the site of the Jerome Park reservoir on their 

SECTION THROUGH TRIPLE AQUEDUCT BELOW MAIN 

GATE HOUSE . 

way to the city, thei r position being indicated by the 
dotted lines in the accompanying map. The old aque­
duct was at ground level and the new aqueduct some 
100 feet below the surface. The bottom of the reser­
voir i s  below the old aqueduct foundation, hence it  
was necessary to remove the latter altogether, and 
build an entirely new structure, in which has been 
incorporated a branch aqueduct from the , new aque· 
duct. At a point about a mile to the north of the 
reservoir the new aqueduct is at groun d level. Here it  
begins to descend,  and is carried in a tunnel at a depth 
of about 100 feet below the reservoir. At the center 
of the reservoir a vertical shaft rises from the aque­
duct to the reservoir bottom. A gate· house has been 
put in the new aqueduct where the tunnel commences 
and a surface branch of it has been built, which runs 
parallel with the old aqueduct until the northern 
en trance of the reservoir i s  reached.  Here the branch 
and the old aqueduct are embodied in one compact 
masonry structure, which IS  built up from the solid 
rock of the reservoir bottom, and extends from north· 
east to southwest, dividing the reservoir into two 

MAP OF JEROME PARK RESEr VOIR AND VICINITY. 

separate basins. Opp�site the point where the shaft 
Which rises from the aqueduct tunnel pierces the 
reservoir, there i s  a large main gate-house which 
connects with the shaft by a short conduit. To the 
south of  the gate-house the new � " '1educt is carried 
through the reservoir as a double· barrel conduit, each 
conduit being 1 1  feet in diameter, and the old aque­
duct i s  carried above these at its former elevation, as 
shown in the accompanying figure. Fifteen hundred 
feet south of the gate-house one of these conduits leads 
into the western, and the other into the eastern basin 
of  the reservoir.  Radiating from the main central 
gate-house are six lines of  48-inch pipe, two of  which 
leave the reservoir to the northwest. two to the west, 
and two to the southeast. one of these leading to a 
high service pumping station. At each of tllese three 
points of exit is  a gate-house, and the main gate· 
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house connections are so arranged that these pipes may 
b" supplied with water from either basin of the 
reservoi r, or directly from either the old or new 
aqueduct. 

The plans for this gate-houSe, which is  one of 
the most important pieces of work in the whole 
scheme, have oeen revised by the present Chief 
Engineer of the Aqueduct Commission, William 
R. Hill.  The present design i s  so arranged as to 
secure a maximum number of combinations and 
by-passes for the proper control of the water. The 
mass of masonry is approximately circular i n  plan 
and contains within it 2 2  separate gates. Broadly 
speaking, it  may be said that the new aqueduct is  
conveyed directly through the northeastern and south­
western axis of the main gate-house, while the old 
aqueduct is conducted in a broad curve around its 

western circumference. The total amount of ex­
cavation has been raised by certain changes in 
the direction of the embankment along the north­
westerly side of the reservoir, where for a length 
of 2 ,300  feet the central core wall has been dis­
pensed with and a massive retaining wall carried 
from the high-water level down to bed· rock has 
been substituted on the inner face of the em­
bankment. This was necessitated by the exceed­
ingly poor nature of the sub·soil at this place, 
which was found to approximate a shifting quick­
sand in constituency. The extra excavation 
necessitated by thi s form of wall has provided 
a larger water space within the reservoir, and it 
has been found that the saving in concrete and 
paving secured by dispensing with the inner 
sloping of the embankment at this point and the 
value of the increased storage for water more 
than offsets the extra cost of the heavy retRining 
wall. The present estimate for the total excava­
tion is 6 ,900 ,000  cubic yards of material, of which 
3 ,900 ,000  i s  earth and 3 ,000 ,000 is  solid rock. Of 
this total 2 ,286 ,000  cubic yards of earth ha3 been 

taken out and 1 ,647 ,000  yard s of rock, so that some­
thing less than two-thi rds of the work has been com­
pleted. The capacity of the easterly basin is 1 ,085,000,-
0 0 0  gallons, and the capacity of the westerly basin 
7 65,000,000,  making a total of 1 ,850, 000 ,000  gallons. It  
iH expected that the excavation of the westerly side of 
the reservoir will be completed this year, and that 
in the spring of 1 9 0 2  the process of concreting and 
finishing will be under way, in which case one basin 
of the reservoir will be in use some time during the 
latter part of 1 9 0 2  or the spring of 1 9 0 3 .  The total 
cost of the finished work will be $5,840 ,000 .  

I n  a subsequent article we shall treat of the methods 
of excavating and handling the material on this great 
work. 

• • • 
Gernl a n  L i fe-Sav i n g  A IJ I)ara t u s .  

A new life-saving apparatus i s  being introduced into 
Germany. It consists of a buoy of globular form and 
carrying from two to four life belts, and limpports a 
long cylinder of sheet tin having twelve compart­
ments filled with carbide of calcium. These compart-

\ �  , , 

ments are arranged at different ele­
vations. When the apparatus is 
thrown into the sea,  the water 
passes thr0ugh perforations i n  the 
bottom of th e cylinder, and, com­
ing i n  contact with the carbide, 
generates acetylene gas. Each com­
partment is  connected with a 
burner by a pipe, valves preventing 
the escape of gas except through 
the burner. When the volume of 
gas decreases, hydrostatic pressure 
opens the valves and allows water 
to penetrate into the next com­
partment to generate an additional 
supply of gas. The gas is lighted 
electricaJ 1y ,  and ignition takes 
place about twenty - five seconds 
after the buoy is thrown into the 
sea. The light produced is  equal 
to 150 candle power, and the flame 
is  protected from the wind by glass 
and burns steadily with great ik 

tensity for three or four hours. It  requires only a 
few minutes to clean and refill the apparatus. 

. . . .. . 
Atlanta and Dayton have a unique system in their 

fire departments. They clean up the premises after 
the fire i s  out, and at Atlanta each hook·and-ladder 
truck has, i n  addition to the regular equipment, tar­
paulins, tubs, buckets, sponges, brooms, and everything 
necessary for cleaning up a building after a fire. After 
the conflagration i s  over, the firemen take out all of 
the burnt timber, plaster, laths, etc. ,  in the building 
that has not been enti rely destroyed.  The goods are 
covered with tarpaulins to prevent water and plaster 
from falling on them, and the removal of the charred 
board s, planks and plaster never fails to decrease the 
fire loss. The expense is  practically nothing, U3 the 
work is done by the firemen. 
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The well-known English constructors, Vickers, Sons 
& Maxim, have lately bui lt an automobile mitrailleuse 
of the Simms type, designed to run upon rails and re­
place the present system of armored trains. It is  
driven by a 7 horse power Simms motor, with i gnition 
by magneto machine. Three speed s are provided-8, 
1 6  and 24 mi les an hour. The motor is water-cooled, 
and it  i s  stated that only two gallons of water are 
rE'qui red. The total weight of the machine i s  2, 8 0 0  
pounds. T h e  length is 7 feet, w i d t h  5 feet 6 inches, 
height 4 feet. It i s  completely protected with 2 rmor 
and the wheels are covered. 

The automobile designed for the Shah of Persia has 
recently been finished by a Belgian firm. This vehicle 
i s  a landau of five places,  and cost no less than $ 22,000. 
The interior i s  uphol stered in pale gray brocaded silk,  
and the carriage body i s  finished in  blue with gold 
ornamentation ; the wheels and truck are in red. At 
the sides are two lantern s of very handsome design, 
of gilded metal work and beveled glass, bearing the 
Lion and the Sun of Persia. The carriage body is 
ornamented with the arms of the Shah, whose name is  
surrounded by a branch of laurel and of oak,  sur­
mounted by the imperial crown. 

The' Arti llery Station at Vincennes, near Paris, is 
m aking arrangements to purchase all the automo­
biles po ssible in case of mObilization, and to this 
effed has add ressed a circular to automobile owners 
r(·questing all the information which will be necesmry 
in cuch case. It is desired to purchase both auto­
mobiles and motocycles, but the preferencB will be 
given to clo sed vehicles. The conditions of sale have 
been establi shed on two general principles. Fi rst, the 
estimation of the value of the vehicle at the present 
time, according to an agreement between its owner 
and the Artil lery Administration . Second,  the fixation 
of the final value at the time of taking possession, 
taking into account the condition in  which the ma­
chine is  then found. The Artillery cannot require 
the delivery of the automobiles except in case of 
mobili zation, and even in this case it  reserves the right 
to purchase or not, as it may choose. 

The Self-Propelled Traffic Association, of Liverpool , 
has organized a competitive test for heavy weight 
automobiles such as delivery wagons, tractors, etc. , to 
commence on the 3 d  of June. The vehicles are di­
vided into four classes. First, those weighing less 
than 2 tons empty and carrying a load of 1 �'! to 2 
tons. The platform surface must equal 45 square 
feet, and the speed 8 miles an hour. Second,  vehicles 
weighing empty 2 to 3 tons and carrying 2 to 5 tons of 
load. Surface 75 square feet and speed 5 miles an 
hour. Third, vehicles of at least 3 tons empty, with­
out maximum limit of weight. They must carry more 
than 5 tons load, with platform surface of 95 square 
feet and speed 5 miles an hour. The fourth class has 
no limit of weight of the vehicle nor of the surface ; 
the minimum load is to be 4 ton s. Steam-propelled 
vE,hicles are to be represented for the most part, but 
it i s  expected that petroleum machines of the Pan­
hard or Daimler types will be entered. The complete 
programme may be obtained from the secretary, Mr. 
Shrapnell-Smith, Royal In stitution, Liverpool. 

The automobile induEtry in  Germany is making 
ra pid progress, as is  proved by the new machine 
of  the Mercedes type which won the speed race for 
four-place vehicles at Nice. Its motor has four ver­
tical cylinders, and will  give no less than 35 horse 
power at 1 , 0 0 0  revolutions per minute. The ignition 
j c; on the Mayback system, using a magneto machine 
wil irh gives a long spark. The admi ssion valves 
of the cylinders are controlled by a regulator which 
permits of using from one to four cylinders at will .  
The motor i s  water· cooled, and uses only 1')� gallons 
of water. I n  one test, over a run of 277 miles, not 
more than 1 per cent of the water was lost. The 
ra diator has the form of a honeycomb. a'ld contains 
a;; many as 5 , 8 0 0  tubes ; the action of the radiator is 
assi sted by an automatic ventilator. and the water 
if; kept at a temperature of 50 degrees C. The motor 
has four speed s of 1 7 . 28,  5 0  and 7 2  mill'S an hour. It 
i� claimed that thi s  latter speed may be attained 
after the machine is once well under way. The speed­
chan gin g gears are inclosed in a tight case. The truck 
i �  built of steel angle-iron ; it i s  23 inches from the 
ground, and the lowest part of the machine, 11 inches. 

The front wheels are 36  inches in  diameter and the 
rear 4 5  inches. carrying pneumatics of 3 .6  and 4.8 
inches respectively. Three metallic brakes are pro­
vided ,  these havi n g  a novel system of water· cooling 
which proved of great value in the races at Nice. The 
steering i s  carried out by the hand-wheel and end­

less screw system . with . b owever, several important 

modifications .  The machine is provided with roller 

bearings of the Lorenz system. A eentral luhrir'ator. 

worked by the motor. oils tllP whole system. The 

motor is  very Ii  
eluding flywheel 
on ly 5 24 pound, 
this interesting 

<or its eapadty. as  it w('ig;h s. in ­
. ,  oil  pump <In(l water-eooler, 
e1' !letai ls and il lustrations of 
will  be gi ven later. 

.i'titn tifit �tutritanc 
E ug,-iueeri llg N o t e s .  

Dr. W. Seward Webb, first vice-presi dent of the New 
York Central and Hudson River Rai lroad, made the 
trip from San Francisco to New York in 79 hours. 

A large gasholder has recently been built  of cement 
concrete. Several tanks have bee.n built on this sys­
tem, one of them 53  feet in  diameter and 25 feet deep 
( both inside measurement ) ,  with its upper part 1 0  

.feet above the natural surface o f  the ground .  The 
walls are 3 0  inches thick at the bottom and 23 inches 
at the top. 

A recent cold water paint calls for wet casein or 
milk curd, which is mixed with any suitable mineral 
base, dried and ground to powder. Some of the product 
is mixed with slaked lime and glue in the presence 
of  water. This is  then dried and ground to powder. 
The two main compositions are then mixed , the white 
and the colored pi gment added, and the 'Hhole is di­
luted with water to a working consi stency. The ma­
teri al is  claimed to be waterproof, not to act upon the 
brushes, and may be diluted as required and always 
gives a uniform appearance, even i f  the entire surface 
is not treated at the same time. 

The locomotive builders in  Great Britain are at 
present experiencing a decided increase in trade. In 
a d d ition to the large numbers of locomotives that are 
un der construction for the home railways, Natal has 
just entered into contracts with the leading firms for 
the supply of 7 5  locomotives, 6 0 0  freight and 5 4  pas­
senger cars. The government of Cape Colony are also 
placing their contracts for locomotives and rolling 
stock, for the greater part, with the British manufac­
turers. Belgi um has also purchased several of the 
Dunalastair type of railroad locomotives, which have 
proved eminently successful upon their railroads. 

It is said that the London War Office is contemplat­
ing the purchase of Dr. Barton's war balloon. It i s  
of cigar shape, a n d  has a platform a n d  machinery sus­
pended from the balloon. The propellers are driven 
by a h igh-speed motor, and there is a horizontal aero­
plane for causing the balloon to ascend and descend,  
and at the rear there i s  a verti cal aeroplane steering 
to the right and left. The difficulty which ari ses from 
moving the center of gravity is  overcome by 2 % -foot 
water tanks at each end,  water being automatically 
pumped from one to the otrer as either end of the 
machine becomes heavier. At the end of the summer 
it  i s  thought that the balloon will carry three persons 
at the rate of twelve miles an hour. 

For some time past the London County Council 
have been conducting experiments in connection with 
the utilization of l iquid fuel for fire engines. In 1 8 9 9  
a steam fi r e  engine w a s  equipped w i t h  t h e  fittings 
necessary for liquid fuel consumption, a s  invented 
by the Clarkson & Capel Steam Car Syndicate. This 
engine has been maintained at one of the busiest 
stations, and the chief engineer has reported that the 
oil fuel meets the requirements admi rably in every 
respect. Another exi sting steam fire engine is to be 
fitted with this oil fuel apparatus, and two large steam­
ers that are now in course of erecti on will also be 
similarly adapted . It i s  stated that probably all the 
fire engines of London will  be fitted with this ap­
paratus. 

Weston Howland,  who is said to have been the first 
discoverer in America of a method for refining 
petroleum, died May 19,  at Fair Haven,  Mass. I n  
1 8 6 0 ,  when Secretary of t h e  New Bedford Coal O i l  
Company, he began experiments with a view of get­
tin g  a better illuminating oil than the crude material.  
He used a large kettle for a condenser, and suc­
ceeded in di stilling the petroleum. The result was a 
mixture of oil and water. He then tried a milkpan 
and added alkalies and water to the crude product. 
Hi: again produced a thick, ill-smelling liquid , and he 
put the pan and its content s away in his barn. Th<l 
next day he found the problem had been solved ; the 
rays of the sun had completed the process. He car­
ried on the manufacture of refined oil for some time. 

A new method of manufacturing Oriental carpets 
has been placed upon the market by an Engli sh syndi­
cate, which has secure" the enti re rights from the in­
ventor. It relates principally to the weaving of Tu rk­
ish "piled" and "tufted " carpets. and the process em­

bodies an advance as revolutionary as the i nventi ons 

O t  L o r d  Masham. By hand about half a d a y  is  occupied 

i Ii. making a square yard of thi s  textile fabric,  but the 

Hallensleben power loom. as it  i s  called. has a capacity 

of 3 5  square yards per day, and the material is  equal 

in  every respect to the finest hand-made Oriental pro­

ductions. The loom is  very ingenious in  its arrange­

ment. since the shuttle i s  dispensed with. The advan­

tage of this system i s  that low-grade materi als hither­

to consi dered u seless may ]Je utilized, while a great 

economy is  effeded in time and power. The process 

of coloring; the yarns for tbe design is another novel 

ffoatn re. ThiR ag;aill i R  almm;t fmtirf'ly aeeompli shf'd 

by haw! .  and it i s  ('onsidere(l , in vi ew of its si m p j p, 

character. that it may be adapted to other ramifica­

tions of the textile ina uStry. 
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The Attorney-General of Massachusetts has j ust ren­
dered a deci sion in relation to the constitutionality of 
the bills authorizing street railways to carry merchan­
dise in small packages. He finds that the bills are 
constitutional. 

A l:<'rench inventor has devi sed a way of awakening 
sluggards. Means are provided by whieh the weight 
of a person in bed makes an electric contact. A bell 
and a cloek are placed in the circuit, and when the 
proper time has arrived the clock breaks the circuit 
and a bell rings until the sleeper i s  awakened and 
arises. 

Consul Warner, of Leipzig, says that the long­
di stance telephone line connecting the cities of central 
Germany with Frankfort, Kalk, Miihlheim, Cassel, and 
Wiesbaden,  in the western part of the country, has been 
opened for use of the general public. The charge for 
using this line i s  1 mark ( 23.8 cents ) for every three 
minutes to any one of tbe above-mentioned places. 

Consul Grout, of Malta, notes that recent experiments 
in wi reless telegraphy off the coast t here have resulted 
in the successful transmission of , I  message 1 3 4  miles. 
'While experi menting on a ship in t;le open sea, he 
adds,  the operators were surpris(' "  �, () rc('eive a message 
in Italian, aski ng as to the pOcli l lO" of the ship. It  
afterward turned out that  the message came from an 
Italian war vessel at Syracuse. 

'Westminster Abbey is  to be illuminated with elec­
tricity. Gas has been used for a long time as an 
i lluminant in the Abbey, but the gas sets up a chemical 
change in the limestone which i s  followed by di sin­
tegrati on, and a few weeks ago a small marble shaft 
fell from one of the windows in St. Andrew's ChaIle�,  
the iron pin which had sustained it for six hundred 
years having become corroded. 

Next summer the Paris, Lyons and ;\1ed iterranean 
Company will operate an electric railway from Ge­
neva to Chamouni ,  the time being 3 \� to 4 hours. It 
i s  expected that the line will be in operation by July. 
The trip to Chamouni has heretofore been very long 
a n d  ti resome, and it is  probable that the new road 
will prove very popular to those who wish to econo­
mize time and money. 

The number of inhabitants per 100 candle power of 
street illumination in some of the larger cities of the 
United States was given as follows by Mr. E. C. Jones. 
chief engineer of the San Francisco Gas and Electric 
Company, in a paper in The American Gas Light 
Journal : San Francisco, 4 0 ; Boston, 4 4 ; Cincinnati, 
5 1 ;  Chicago, 5 8 ; Cleveland,  G 5 ; Buffalo, 6 5 ; New 
York and Brooklyn, 8 6 ; Baltimore, 101 ; Omaha, 1 20 .  

Consul-General Guenther, of Frankfort, March 25 ,  
1 9 0 1 ,  says  it is  reported from Brussels that the central 
African telegraph line connecting Brazzaville with 
Loango, on the west coast, has been completed, and 
that di rect communication with Libreville may be had 
from any station of the Engli sh-Atlantic cable. The 
consul-general adds that the cable from Brazzavi lle to 
Stanley Pool, which is  being laid to connect with the 
telegraph system of the Kongo State, will ultimately 
be extended to Lake Tanganyika, where it will form a 
conjunction with the German East African system. 

The statistics collected during 1 8 9 9  showing the 
damage done by lightning have been published by 
the Weather Bureau. The number of buildings dam­
aged or destroyed by lightning in 1899 was 5 , 5 27 .  In 
addition to these 7 29 buildings caught fire as a re­
sult of the proximity to other structures that were 
fired by lightning. The approximate loss in 2, 8 2 5  
cases w a s  $ 3 , 016 ,000 ; in 3 , 4 3 1  cases t h e  amount of the 
loss was not reported, owing undoubtedly to the fact 
that the loss was small. A conservative estimate of 
the total loss by lightning during the year would be 
$ 6 0 0 , 000. The great majority of buildings struck by 
lightning were not provided with lightning rods. The 
same conditions prevailed in the preceding year. 

Consul General Guenther writes from Frankfort, 

April 15, 1901 : The association for the study of elec­

tric rapid transit railroads has i ssued its report for 

1 9 0 0. Among other things, it  is  stated that the ele­

vated track of the military road between Berlin and 

Zossen ,  upon which experiments will soon be made, 
has been carefully inspected and strengthened. It is  

hoped to attain a speed of 1 25 miles per hour.  Two 

cars will  be employed , which are supplied with the 

stron g machines requi red and will hold from forty 

to fifty passengers. The construction of the cars and 

their equipment differ, in  order to make manifold ex­

periments. Each car will have four motors, aggre­

gating from 1 .1 0 0  t o  3 , 0 0 0  horse power ; two three­

axle movable trucks, and the necessary transformers, 

switehing apparatus. etc. The cars will be 7 1 ',� feet 

long and will  weigh about 90 tons. The effect of this 

speer] on thf' el evat8(] track will also be n oted. The 

f'xperi mfm t s  will  (J on]ltl esf Il l'OVP of th e hi g;hf'st im­

portan(:e for the impl'o vpment of ra]l id -transit. al­
thougb it may he found that the speed contemplated 

will not be feasible. 
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PINE NEEDLES INDUSTRY IN OREGON . 

BY ENOS BHOWN. 
The utilization -of the pine needles of the yellow 

Oregon pine, botanically Pinus Ponderosa, is  becom­
ing an industry of considerable importance on the 
Pacific coast. Fifty years ago it was discovered that 
the extracts and products of the long, slender leaves 
of the pine possessed real efficacy in complaints of a 
pulmonary character. It is claimed that insomnia 
yields to the influence of the pungent odor, and 
asthmatics have found a real relief in partaking 
of the oil  and in sleeping upon pillows stuffed 
with the elastic and fragrant fiber manufactured 
from the interior substance of the pine leaves. 
The illimitable forests of yellow pine abounding 
i n  the State of Oregon, with their accessibility 
to through lines of transportation, suggested to 
a German from the forests of Turingia the trans­
fer of a lucrative business to the Pacific coast. 
In Germany the leaves never exceed two inches 
in length, while in Oregon they often exceed 
thi rty inches, and average twenty. In the former 
country the forest laws are extremely strict and 
often prohibitive, obliging the maker of the 
product to use the dried leaves that have fallen 
to the ground and thus insuring an inferior and 
less effective quality of goods. In the Western 
State denuding the yellow pine of its leaves has 
been encouraged, the expert of the Forestry Com­
mission having pronounced the process as bene­
ficial. A tally kept of the weight gathered from 
a certain number of trees indicated that the crop 
taken in April weighed 650 pounds while that 
of the same trees in October yielded 775 pounds. 
Two crops are gathered yearly, the later one be· 
ing always the largest. The leaves of the young 
trees are preferred, yielding a better quality of 
oil ,  it is said; though thi s fact is doubted. The 
leaves are stripped from the trees by women and 
men, who are hired for the purpose, and who 
are paid 25 cents a hundred pounds for the 

needles. Five hundred pounds is regarded as an 
average day ' s  work. The leaves are picked into sacks 
an d hurriedly sent to the factory. Exposure to the 
sun causes the leaves to wilt, and impairs the quality 
of the product. In picking, the thickest bunches of 
leaves are selected, and the scanty ones neglected. 
The vast quantity available, so far beyond any pres­
ent demand, permits the picker to thus di scriminate. 
The factory at which the essences and extracts of the 
needles are manufactured has a capaci ty for handling 
2 ,000  pounds of leaves per day; but it is  soon to be 
enlarged to about four times its pr'esent size. 

I n  the extraction of pine oil ,  2 ,000  pounds o f  green 
leaves are required to produce ten pounds of oil .  The 
process is  the ordinary one of distillation. I n  the 
manufacture of fiber the leaves 
pass through a process of  steam-
ing, washing, drying, etc. , twelve 
in all, occupying four days. Two 
qualities are produced, first and 
second. The first,  from which no 
oil has been distilled, i s  worth, 
upon the market, about ten cents 
per pound. The fiber i s  elastic, 
and the staple only little shorter 
than the green leaf from which it 
was made, and with strength suf· 
ficient to enable it to be spun and 
woven into fabrics. Mixed with 
hair, the fiber makes an excellent 
material for mattresses o r  pillows, 
and repose comes quickly when 
resting upon them. It is also used 
as a partial filling for cigars, im­
parting a flavor not the least dis­
agreeable, and calmin g  to the 
nerves. The oil extracted gives an 
agreeable flavor to candies. Toilet 
soaps are made, strongly impreg­
nated with essential oil  of pine 
needles. 

The fiber itself, after curing, 
looks like a slender shaving of 
some dark wood, retaining its 
odor indefinitely. Insects abhor it 
o n  that account. It  is  sai d that 
the Oregon factory is the only one 
in the world outside of Germany. 

... . .. 
Mr. Quin, the borough electrical 

engineer of Blackpool, England, has 
perfected an invention by which all 
dangers from overhead electric wires are obviated. 
When a wire breaks, the current i s  switched off by a 
switch which is automatically released, and the wire 
thus rendered harmless. In the experiments which 
were carried out to prove the efficiency of the inven­
tion, three telephone wires were severed and fell upon 
an overhead electric wire. Instantly the automatic 
switch operated, and the inventor picked up one end 
of the broken wire. 

J c itn t if i c  �mttican. 
The Age of Mammon. 

Money-making is the axis around which the world's 
activities revolve. This i s  nothing new, adds Collier's 
Weekly, but probably i t  was never so true as it  is  
to-day. On every side we see evidences that the 
world is  in a sort of fever of acquisition. Wealth­
getting has become a passion. The public press is 
filled with gossip about the great money-makers and 
their methods. Enormously rich men are held up as  

PLAN T F O R  DISTILLING O I L  FROM PINE NEEDLES. 

models. The acquisition of wealth is  set before our 
eyes every day and every hour as an example of 
success. The Pierpont Morgans, the Henry C. Fricks, 
the Schwabs, Carnegies, and Hills are the modern 
ideals of  our youth. Nor is this all. Science and art 
are becoming more and more the mere hand-maidens 
of  industrialism. Our greatest scientific men are de­
voting their energies, not to pure science, not to their 
noble profession in its abstract or elementary form, 
but to those applications of it  which result in some 
new economy of the world's work and in the forma­
tion of more immense stock companies, with bonds 
and common and preferred shares, dividends, and 
all  the paraphernalia of modern financial operations 
on a big scale. The men who love science for science's  

STRIFPING THE FINE NEJ;DLES FROM THE TREES. 

sake are giving way to the Edisons. Teslas, Triplers, 
Pup ins, Marconis, those wizards who by day and by 
night seek to wrest from nature some new and com­
mercially profitable service to mankind.  The number 
of patents taken out at Washington steadily increases, 
notwithstanding the predictions made not long ago 
that American inventiveness had reached its high 
tide. This is the age of materiali sm and of mammon, 
Sllre enough. 

JUNE I ,  190 1" 
ALCOHOL AS FUEL FOR MOTOR CARRIAGES. 

The champions of the alcohOl motor scored anothe; 
triumph in the Paris-Roubaix races, held on the 7th 
and 8th of April. The route passed through Pontoise, 
Beauvais, Amiens, Arras, to Roubaix, or a total dis· 
tance of 1 6 7  miles. The competitors were divided into 
two parties; the first of these started from Paris and 
made the trip in two stages, with a stop at Amiens ( 8 9 
miles ) ,  while the second party covered the whole dis-

tance in a single stage. The machines were di­
vided into six classes, from quadricycles and 
voiturettes up to the heavy machines. The first 
party started from Paris on the 8th, commencing 
at 9 o'clock, from the Automobile Club building, 
on the Place de la Concorde, where a great crowd 
had assembled. The commission, including 
Messrs. Jeantaud and Forestier, gaged the reser· 
voirs and took samples of the alcohol for analysis. 
The liquid was divided into three classes, pure 
alcohol, carbureted alcohol containing 75 per 
cent of alcohol, and carbureted alcohol at 50 per 
cent. The 50 per cent alcohol was used for the 
most part. On the first day there were 29 starters 
in the different classes. A similar start was 
made the next morning by the single-trip party 
( 22 starters ) .  The supply of alcohol could be 
renewed at Amiens, if necessary, and this was 
checked by a second commission. The following 
list gives an idea of the time and some of the 
best figures for consumption of alcohol : Class A, 
quadricycles, average weight 770 pounds-Os­
mo�t ( De Dion machine ) ,  time 5h. 54m., con­
sumption 5.85 gallons ( 50 per cent alcohol ) ;  
Cousin ( V/erner machine ) ,  time llh. 20m. ,  con· 
sumption 2.73 gallons ( 50 per cent ) ;  Cormier 
( De Dion ) , 14h. 4 6m., consumption 1.89 gallons 
( 50 per cent ) . Class C, Voiturettes, average 

.weight 1 ,200 pounds-Theodore ( Darracq ma­
chine ) ,  time 7h. 55m., alcohol ( 50 per cent ) , 
4 . 6 8  gallon s ;  Declercq ( Renault machine ) , time 
20h.  53m., alcohol ( 75 per cent ) , 5.9 3  gallons. 

Class D, light vehicles, average weight 1 , 450 pounds­
Uhlmann ( Decauville machine ) ,  time 6h. 38m.,  alcohol 
( 75 per cent ) , 16 .79  gallons; E. B rierre ( Brierre ) , 
time 10h.  9m., alcohol ( 50 per cent ) ,  7.85 gallons; 
Perez ( Begot & Cail ) , time 1 2h. 8m. ,  alcohol ( pure ) , 
8 .57 gallons. Class E, vehicles, average weight 2 ,000 
pounds-Girardot ( Panhard & Levasso r ) ', time 7h. 
1 2m.,  alcohol ( 50 per cent ) ,  8 . 0 6  gallons ; Manechal 
( Brouhot ) , time 1 0h. 25m., alcohol ( 50 per cent ) , 8.97 
gallons; Le Blond ( Gillet & Forest ) ,  time 1 2h. 40m , 
alcohol ( pu re ) , 10.01 gallons. Class F, heavy vehicles, 
average weight 2 ,800  pounds-Aristide ( Panhard & 
Levassor ) ,  time 7h .  7m., alcohol ( 50 per cent ) ,  8 . 25 
gallons; Loysel ( Bollee ) ,  time 7h. 45m., alcohol ( 50 
per cent ) , 1 2. 6 0  gallons. Class G, Industrial vehicles-

Rost ( Bardon machine, weight 3 , 1 7 0  
pounds ) , time 15h. 3 3 m . ,  alcohol 
( pu re ) ,  12.74 gallons; Letellier 
( Richard machine, 4 ,830 pounds ) ,  
time 1 6h. 24m. ,  alcohol ( 75 per 
cent ) ,  1 8 . 2 0  gallons. The weights 
given include the load carried by 
the machine. In spite of the bad 
condition of the roads, 48  of the 
51 starters were able to finish the 
trip. The results obtained in the 
contest give an interesting series 
of data on the performance of the 
alcohol motor. The motor tests 
which are shortly to be made by 
the Automobile Club will throw ad· 
ditional light upon the subject. 
The performance of the Bardon, 
Gillet-Forest, Peugeot and Begat­
Cail machines shows that pure 
alcohol may be used with success ; 

, the greater number of competitors 
used 50 per cent alcohol, however, 
and this seems to be in favor at 
present. 

.. . . ... 
(J: ernlan PI· f zc (o}· Cooli n g  Bee ... 

Con sul - General G u e n t h e r, of 
Frankfort, March 21 ,  1901, informs 
the State Department that the Ger­
man Brewera' Association has of· 
fered a first prize of $ 3 75 and a 
second prize of $ 1 25 for the beet  
mixture for  cooling beer. The 
composition must not be injurious 
to health nor cost more than 6d. 
( 1 2 cents ) for a cooling capacity 

equal to that of 1 0 0  pounds of ice, and must maintain 
the beer at a temperature of  45 deg. to 4 7  deg. F. 
Formulas should be sent to Mr. Johann G. Heinrich, 
Neue Zeil No. 68, Frankfort, Germany. 

... . .  � .. 
President Loubet and two of his Ministers made a 

trip in the "Gustave Zede" submarine boat at Toulo':!. 
They remaine:l in th:; boat for 2,'1 hOlE' and a half, 
which moved along the surface a!'.d below the water. 
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REMOVING T H E  D ISABLED 65-TON G U N  OF THE 

" KE ARSARGE . "  
During the recent cruise of the "Kearsarge" i n  

southern waters, and in the course of some target 
firing by the heavy guns, a shell exploded in the bore 
of the port 1 3-inch gun in the for-
ward turret. As the fragments of 
the shell swept through the bore, 
they cut deep scores through the 
rifling which, in some cases,  were 
over an inch in depth. The gun 
was condemned and a new one or­
dered in its  place. 

J , itut if tt �tUtritau. 
ing removed through the port. Had the 13-inch 
gun been of the old pattern, in  which the trun­
nions form part of the gun itself, its removal 
by way of the gun-port would have been impos­
sible ; but fortunately it was of the latest pat-

345 
that the forward lip of the sleeve, which is  turned in 
toward the center for a depth of 2 %  inches, i s  provided 
to secure the gun against counter-recoil after it has 
been fi red, and the chipping was necessary simpl y 
upon the corners of this lip at the joint. 

While this work was being done 

The "Kearsarge" i s  the first of  
o u r  battleships to carry her  main 
battery in double turrets, the 13 -
inch guns being carri ed ia the 
lower turret. and the 8-inch in a 
secondary turret superposed abov e 
the 13-inch turret, in the manner 
shown in our illustrations. The 
removal of the damaged gun from 
a single-deck turret of the ordinary 
type would have been a compara­
tively simple matter, involving 
merely the removal of the 3-inch 
plating of the roof, and the lifting 
of the gun di rectly from the turret, 
breech first.  But in the case of a 
double structure in which the upper 
turret with its pair of guns weighed 
over 170 tons, the problem of getting 
out the gun took on a very serious 
aspect, so much so, indeed, that it 
has been unofficially stated that the 
builders of  the ship required $ 7 5 , 0 0 0  

T H E  65-TON G U N  BEING LIFTED B Y  T H E  FLOATING DERRICK FROM T H E  SHIP T O  

T H E  WHARF. 

inside the turret, a ways was laid 
from the turret port athwartship 
across the deck to receive the gun. 
This ways eonsisted of several lines 
or timbel' which extended out for 
several feet beyond the deck, its 
outer end being carried by heavy 
struts extending from the upper 
edge of the waterline belt of armor 
to the outer end of the ways. To 
prevent any distortion of the deck, 
due to the great load of the gnn, 
heavy bracing was carried down 
from the main deck throngh to the 
protective deck.  When everything 
was ready, the gun was lifted 5 %  
inches from the sleeve by - means 
of a special breech saddle, under 
which were two 90-ton hydraulic 
jacks, and by a third 90-ton jack 
placed beneath the chase of the 
gun outside of the turret. When 
the gun had been lifted clear of 
the sleeve, two special, sliding, sad­
dles of metal, turned to the radi u s  
of t h e  g u n  a n d  t h e  sleeve, were 
placed one at each end of the sleeve 
between the sleeve and the gun. 
The inner face of these saddles was 
babbited. The gun was now pushed 

and three months' time in which to d o  the job. To re­
move the upper turret en masse would have been, if not 
i mpracticable, at least a very delicate operation, and it 
is  more than likely that its removal would have neces­
sitated its practical dismemberment, and its recon­
struction after the new gun had been put in  place. 

The "Kearsarge" was sent to the Brooklyn navy 
yard, and a careful survey of the turret was made by 
N a v a l  Constructor 

tern, in which the gun recoils within a sleeve, the 
trunnions being formed upon the sleeve and not upon 
the gun. The sleeve is  formed in two halves which 
are joined in a horizontal plane. It  was found that 
by unbolting the sleeve it was possible to raise the 
upper half to a vertical di stance of 10 inches, or until 
i t  touched the roof of the turret. Then, by lifting the 
gun itself vertically through 5 inches, or half thi s  

o u t  of the turret b y  hydraulic jacks, a n d  as it passed 
on to the ways it was received by heavy wooden sliding 
saddles,  one under the chase and another, 6 feet i:l 
length, at about the center of gravity of the gun. 
Obviously, with clearances so slight, it was necessary 
that provision be made for correcting the compression 
of the ways under the weight of the gun ; and this was 
done by provi ding flat oak wedges, 1 0  inches wide, 

C a p  p s, to determine 
whether it would be 
possible to remove the 
gun without disturbing 
the superposed 8-inch 
turret. It  was ascer­
tained that by lifti n g  
t h e  gun f r o m  its recoil 
sleeve, and doing a 
slight amount of chip­
ping on the horizontal 
j oints of the sleeve, the 
gun could be removed, 
without any further dis­
mantling of the turret 
than the removal of two 
port-plates and some 

THE 15-INCH AND 17-INCH PORT-PLATES AFTER REMOVAL FROM THE TURRE T .  

which were d r i v e n 
home from time to time 
beneath the wooden 
saddles to keep the 
axis of the gun up to 
its proper level. As 
soon as the gun was 
clear of the turret it  
was piCked up by the 
25 0-ton floating derrick 
and placed 0 n t h e 
wharf. The new gun 
was then slung onto 
t h e  w a y s, and was 
forced back into its 
place in  the sleeve by 
means of hand-operated 
j acks, which were h eeled 

of  the angle iron framing at the ports. 
By the courtesy of  the DepartmeRt we are enabled 

to present three photographs, showing the methods 
by which the work was done .  The first  step was to 
remove from the interior of the turret the manUet 
plates adjoining the gun port. Extra long wrenches 
were then used to unscrew the 3-inch bolts by whi ch the 
port armor plates are fastened to the backing. Then 
the two plates 
t h e  m s e l ves, 
which are 1 5  
a n d  1 7  inches 
in  thickness. 
and weigh re­
spectively 3 :-; 
and 28 tons,  
w e I' e picked 
up by a float­
i n  g derrick 
and placed on 
the adjoining 
wharf. When 
t h e  a r m o r  
p i a  t e s had 
been removed, 
the I' e v e  I' s e 
angles which 
run around the 
port opening, 
and abut on 
t h e  backing, 
were cut loose 
and removed. 
This left suf-
ficient clear· 

distance, it was found that the gun could be d rawn 
forward clear of  the sleeve provided about 114 inches 
of  metal was chipped away from the corners of a lip 
which projects inwardly at the forward end of the 
sleeve.  These facts were determined by m aking a 
full-sized drawing of the gun and sleeve, and allowing 
about a quarter of an inch clearance after the corners 
of the sleeve had been removed. I t  should be explained 

against transverse timbers that had been provi ded 
for the purpose between the longitudinal timbers of 
the ways. It should be explained that the heavy tackle 
which is shown made fast near the muzzle of the 
gun and carried back to the turret was one of several 
measures of precaution taken against any possibility 
of  accident. 

",Vork was commenced on April 25 and the gun was 
i n  position 
and the turret 
plates restore'] 
by the 23d of  
May, the whol(� 
job being suc­
cessfully car­
ried through 
a t  a c o s t  
which will be 
within $10, -
000 .  We are 
indebted f o r  
our informa­
ti0U to Naval 
C o n  s t I' uctor 
Capps under 
whose super­
vision t h i s  
most interest­
ing and diffi­
cult work was 
carried out. 

ance to admit 
of  the gun, 
which is 49 
inches in di­
ameter 0 v e ;­
the breeCh, be- :rHE INJURED l3·INCH GUN RESTING ON THE WAYS, OUTSIDE THE TURRE:r. 

The illumin­
ation of Ni­
agara F a l l  s 
by searchlight 
will take place 
during t h e  
p a s s a g e  o f  
a l l  traii1S a t  
night. 
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In a remarkable address delivered before the Insti­
tution of Civil Engineers of London, its president, 
Mr. Man sergh, has destroyed the secular legend of the 
profuse di stribution of water to the inhabitants of 
ancient Rome_ Some extracts from his address fol­
low, translated from a French version, and therefore 
not in his very words_ 

"We are used to hearing of  enormous quantities of  
water  brought to  Rome by the great aqueducts which 
Frontinus has described and which existed down to 
the beginning of the Chri stian era_ I had always 
thought that the figures given were much exagger­
ated , "  he says. " To-day it is evident that the volume 
of water so di stributed was never properly measured, 
either at the inlets of the aqueducts or at their out­
Ids, and no one seems to have understood the methods 
of calculation that will give the volume delivered 
when the section of the aqueducts and their slope are 
given."  

The estimates of Frontinus were based on the dis­
charge of a number of different openin gs of different 
sizes,  and he takes no account of the difference be­
tween the di scharge of 100 separate openings each 
an inch square , for example, and the diEcharge of  one 
opening of 100 square inches. The unit of measure 
cited by Frontinus was a qllinaria, a circular opening 
four square centimeters in area. 

The di scussions based on the data of Frontinus led 
to the conclusion that Rome was furnished with the 
enormous quantity of 1 , 4 0 0 , 0 0 0  cubic meters of water 
every twenty-four hours. These figures are absurd 
because they imply that the water flowed with 
velocities  that have never been realized in  practice. 
Moreover, we know from Frontinus and from Pliny 
that the nine aqueducts were rarely in  operation at 
the same time, and having regard to all the data it  
follows that the daily supply of water was about 144 , -
000  cubic meters, which would give about 1 4 4  liters 
( about 3 8  gallon s )  per head to the population <?f a 
rr.illion inhabitants. This supply will  not seem ex­
ceEsive when we consider the great expense of water 
in the public baths and in the fountains. I t  must be 
remembered also that most of  the houses were sup­
plied by water carried by slaves, and that many wells 
and springs were also uti lized in dwellings. 

• • • 
THE EXPE RIMEN TS OF M .  CURI E .  

M. Curie, in  continuing his researches with regard 
to the rays given off by radium, has studied the re­
markable phenomena of induced radio-activity_ M. 
and Mme_ Curie had already found that a substance, 
when placed in the neighborhood of the radiferous 
salts of bari um, became itself radio active, and 
that this induced activity persists for a long time 
after the exciting body i s  removed_  It diminishes, 
however, with time, at first rapidly, then more and 
more slowly. The phenomena of induced radio-activity 
have been also studied by Mr_ Rutherford,  who ,hows 
that air which has remained for some time in the 
neighborhood of oxide of thorium ( a  radio-active body ) 
and then carrie d  into a current to a di stance, retai ns 
itr; property of communicating the radio-activity to 
other bod;es .  Mr. Rutherford explain s these phenom­
ena by supposing that the oxide of thorium gives off 
a special kind of emanation which i s  capable of being 
conveyed by the air, and that this i s  the cause of the 
induced radio activity_ At present the question is far 
from being clear, and M.  Curie, with M.  Debierne, has 
made the following experiments i n  which he brings 
out some interesti n g  facts. The phenomenon is much 
more strongly marked when it is carried out in a 
closed vesseL The active matter is placed i n  a thin 
glass  bulb, F ( see diagram ) ,  open at 0,  and placed 
in the center of a vessel completely closed .  Three 
plates, E, D. E. suspended in  different parts of the 
vessel, become active after one day's  exposure. The 
plate, D, sheltered from the radiation by a lead screen , 
P. becomes active like the others. A plate, A, resting 
on the bottom, is made active upon the upper face, 
but not on the lower. I n  a series of plates in  contact, 
C, placed against the bulb, it  i s  only the exterior sur­
face of the lower plate next the air that b"r;omes 
active. All substances seem to take the activity in 
about the same way ( lead, copper,  glass, ebonite, para f­
fine, etc. ) _ With a very active specimen of chloride of 
barium, the plates exposed for several days took an 
activity 8 , 0 0 0  times stronger tlran that of a plate of 
uranium of the same dimensions. When exposed to 
the air they lost the greater part of their activity in  
one day ; the loss  i s  much slower if the plates are  left 
in  the closed vessel, from which the exciting substance 
has been removed. Lastly. if the experiments are re­
peated with the bulb closed, no induced effect is 
produced in the plates. In  a second experiment the 
small chamber, c ( see diagram ) ,  containing the active 
body, communicates with the two others, c' and en,  
containing the bodies,  A and H. to be acted upon, by 
capillary tubes of  diameter O . 0 () 4  inch and lengths 2 
amI �o inehes.  The chambers were very smal l ,  amI 
it was found that the excitation of A and E was pro­
duced as rapidly and as strongly as if they were placed 

J t irnt if i t �tt.ttitan. 
in the same chamber as the exciting body_ These 
phenomena were observed with different radio-active 
salts of barium and also with salts containing actin­
ium ; on the contrary, polonium compounds, even very 
active, did not produce the effect. As it i s  known that 
the latter do not emit rays which are deflected by the 
m agnetic field, these two facts must be connected.  It 
may be concluded, from these experiments, that the 
phenomenon is  not produced by the ordinary rays of 
radium, but rather by extremely absorbable rays which 
act upon the air in  immediate contact with the body. 
The induced activity i s  transmitted in the air by con­
vection from the active body to another placed near 
it, and may thus paEs even through capillary tubes_ 
The activity, besides, tend s  toward a .3ertain limit, 

I 
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DIAGRAMS ILLUSTRATING THE E XPERIME N T S  OF 

M. CURlE, 

resembling an effect of saturation ; this limit is  higher 
a s  the exciting body is  stronger. These experi ments 
are in their first stage, and it i s  too soon to form a 
theory as to the cause of the action. M_ Curie con­
siders that these phenomena constitute one of the most 
important properties of radio-active bodies. 

A PORTABLE MORTISING MACHINE. 
The i llustration herewith presented pictures a simple 

and cheap mortising machine invented by Mr. William 
J _  Smith, of Detroit,  Ore. 

The machine comprises an upright frame on which 
a table, D, i s  verti cally adjustable. To this frame 
a weighted table-adjusting lever, A ,  i s  fixed, by means 
of  which the table can be raised and lowered_ Ar­
ranged on the vertical backboard of the table i s  an 
adjustable gage-plate by which the work i s  engaged. 
Against the backboard the work is tightly held by a 
clamping-lever pivoted to the upper side of the table, 
which clamping-lever is. in  turn held i n  place by a 
pin inserted in a hole in the table. To prevent vertical 
movement of the work a second clamping-lever, C, is 
employed,  which has a series of notches i n  any of  
which a locking-pawl may be engaged.  

Movable in  guides ? ttached to the upri ght frame 

THE SM ITH MORTISING MACHINE. 

is  a chi sel-carrying plunger operated by a hand lever, 
E, weighted so that it automatically moves upward 
after operati on. The upper end of the chi sel-carrying 
plunger may be engaged with a rocking-lever and the 
chisel operated by power if  i t  be so desired. 

Before cutting the mortise with the chi sel,  the work 
i s  bored by a gang of bits, F. mounted in the lower 
part of the upright frame and driven by belt and 
pulley. The table i s  moved down in order that the 
bits may come in contact with the work_ After boring 
the table is  moved UJl .  and the ehisel forced through 
the wood, making dean cuts at the sides and ends of 
the morti se.  A protective shoe i s  employed to prevent 
the chisel from tearing the wood, 

JUNE I ,  190 1 .  
A N i c e  P l a c e  t o  L ive. 

The useful household magazine, Good Housekeep­
ing, is  responsible for the following : 

" I magine keeping a snake in the house to fill  a cat's 
duties. That is  what they do in Manila," says an 
Amprican woman who has just returned from spend­
ing a year in  the Philippines with her journalist 
husband_ "The first night I spent in our own hom" 
was hot and smothering, so I lay wide awake, hoping 
for a breeze. Suddenly I heard a strange noise over­
head. Manila houses are built of bamboo and are 
about a s  substantial as a bandbox, so one hears every 
rustle_ I had listened to the scamper of a rat over­
head, then came a queer noise like a stealthy slide. 
The rat gave a shriek of agony. I could hear the 
lash of the snake' s tail and a terrible scrimmage all 
over the thin floor. They seemed to be rollinG" O ier 
each other and the snake was swallowing the r�_t. I 
heard it as distinctly as if I could see it. I shrieked 
louder than the rat had done, and in a moment every 
China boy in our establishment was in  my room to 
see what had happened.  Before I left Manila I grew 
as accustomed to finding a house snake on my floor 
as i f  it  had been a cat. The house pests of the Philip­
pines drive an American woman to distraction. 
Lizards are everywhere ; you find them in your bed, 
in the dishes in the pantry, clinging to your gowns or 
napping in your bureau drawers. Some are no big­
ger than the chameleons we used to pet ; others are a 
foot long. Ants of every size and sort simply inhabit 
everything you own_ Every good housekeeper in 
Manila keeps the feet of her dining table standing in 
pots of oil .  I f  you did not take that precaution one 
would be eating ants in  every dish served." 

• • • • • 
H a H r o a d s  of Ho n JJJ ania. 

From official Roumanian sources, I learn, says Con­
sul Hughes, of Coburg, that there are at present 1 , 9 3 2  
m i l e s  of railway open to traffic, as against 1 , 5 5 0  miles 
in 1890 and 1 , 7 1 3  miles in 1 8 9 5 ,  while 72 miles are 
under construction and 360 miles under survey_ The 
total expenditure on railways up to the present has 
been $140 ,000 ,000 ,  including about $ 6 , 7 0 0 , 0 0 0  on the 
Cernavoda Bridge_  Last year, the revenue was $ 8 ,-
9 9 2 , 7 6 1 . 5 5  and the working expenses about $ 7 , 2 9 9 , 7 5 0 _  
A combination of lignite a n d  petroleum i s  n o w  largely 
used for fuel, a special apparatus having been invented 
for the proper consumption of the mixture. I n  1 8 9 6  
o n l y  2 ,200  tons of petroleum were consumed in the 
engines but last year this rose to 1 5 , 2 0 0  tons ; while 
the cou'sumption of lignite rose in  the same period 
from 1 7 , 2 0 0  tons to 6 7 , 0 0 0  tons. The railway admin­
i stration recently initiated a weekly through service 
between Paris and Constantinople and Ostend and 
Constantinople via Bucharest and Constantza, and a 
daily service between Bucharest and Berlin via Lem­
berg. 

. �  . . . 
A L e a g n (�  A ga i n st t h e  R a t .  

Dr_ Nashandi , a Japanese bacteriologist who has 
been visiting Chicago, declares that a league against 
the rat may be formed , says The .  New York Tribune_ 
As a disseminator of disease this rodent works much 
more serious injury to human society than any already 
charged to his account. The malady with which these 
animals are most closely associated in the public mind 
is  the bubonic plague. It i s  not uncommon for rats 
to die of that cause in a house before any human 
beings are attacked by it. Rats are such ramblers 
that it  is  possible for them to infect a whole neigh­
borhood before the fact is discovered, and they even 
die in inaccessible places, so that their bodies remain 
hidden but active sources of infection for days and 
weeks_ 

• • • 
'rit e C u rl' c u t  S n p p J e nl c n t .  

Probably t h e  most interesting arti cle in t h e  current 
SUl'PLE,\'lENT. No. 1 3 2 6 ,  i s  "The New Edison Storage Bat­
tery,"  by Arthur E .  Kennelly. The storage battery 
seems destined to work a revolution in electric auto­
mobiles. The project of the Krupp Works i s  described 
and a number of their large guns are shown. "Pre­
v entive Medicine-The City of Havana as a New Field 
for Its Application" i s  by Dr.  E rastus Wilson. "The 
Bacteria Beds of Modern Sanitation" is  by Eliza Pri est­
ley_ "The Gods of the Filipinos" is by R. I .  Geare_ 
"Agriculture in Hawai i" is an interesting article. "The 
Distribution and Conversion of Received Currents" is 
begun in this i ssue. 

C o n tent!'.  
(l1 'n�t.rstt.prl article� are m arked with a n  ast.erisk.) 
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JUNE I ,  I <)O I .  
RECEN TLY PATEN TED INVENTIONS. 

A g T i {" u lt ll ra l  I l n p l e Jll e ll t � .  

B A X D - c r TT E R  A X D  � � E D E R  FO lt 
l'H ll E H lI I l\'.G-:\I A C f l  l X E S .-J oHx L C K '/' . Sand­
ereek, O k l a h o m a  Ty. I n  this machine the 
speed of t h e  t ll l'es h i ng-cy linder i s  regu lated 
by the a m o u n t  of gmin deposited o n  the end­
less grain conveyer o r  carrier leading to the 
eyl inde r .  A second conveyer is  emp loyed, a r  .. 
ranged to swing back\vard in a vertical plane 
when a l a rge aill o u n t  o f  grain passes between 
i t  and the m a i n  conveye r .  A c l u tc h  mechanism 
a u t o m a t i c a l l y  regu lates t h e  speed of t h e  
s w inging conveye r .  A. new u rrange wC'nt of 
drcular hand-cu t t p r s  has bpen devised, whereby 
( h p  gl'ain is  spread as it is  loosened from the 
�1H'aves.  

l ' L O \\· .-"·lI,LIA:\f C .  POPE,. Aemc, b� la.  The 
invpntion prov itle� a p l o w  for lise i n  w o r k ing 
c o t to n  for t h e  first time. The p l o w  01' c u l t i ­
nl t o r  e m bodies t w o  disks \v h i c h  r u n  o n  op­
posite sides o f  the row, together with devices 
,,'hereby the angle of t h e  disks to t h e  I'OW 
ean be v a r i e d  to make the disk run d e e p  0 1' 
sha l low,  as may be req u i red.  

D OV I C E  F'O R  Ol'EHATIXG �IA R K E H S  OF 

C O HX-PLA :\ T E H S .  - ,JOSEPH C C X :'< I NGILUf, 

�lattoon. l l i .  �l r. Cunn ingham has p ro v ided a 
device adaptable to any corn p lanter, ,vhereby 
the marker can be q u i c k l y  raised by the foot of 
the driver and frt'ec\ from any trash w h i c h  
may h a ve b e e n  gathered. Thus,  a p l a i n  m a r k  
i s  m a d e  d u l'ing the planting, and the w o r k  
of s t r a ight p l a n t ing fac i l it a ted. The device 
is  a l s o  serviteable i n  r a i sing the marker to 
c l e a r  a rock o r  stump. 

H E 1'LAK T E R  A'l'TAC IDI E X T  F O R  Cl:L­

'l' I VATOl{S .-J e fHJE X  \\'. U ItO :'<E WOLD, Uolclen, 
I l l .  B y  means of this simple replanting a t ­
taeh m e n t ,  which can be read i l y  appl ied to a n y  
c u l t ivator and o p e r a t e d  from tlw h a n d l e ,  a 
" set" of eorn e a n  be instant l y  and aeeurately 
dropped i n  a l o s t  hill  and added t o  one thinly 
p l anted during the e u l t ivation of the fie l d .  
At one movement of the o p e r a t o r ' s  hand, a 
few seeds 0 1' grains are dropped on the ground, 
the furrow hav ing been previously opened for 
the seed.  The dropped seed is  covered and 
w i led. 

E n g i neering I lu llro veluent, s .  

J C itu i i f i c  �mtrinln. 
Businltss "nd Pltrs"n"l W"nts I 1 1I (l lI i r y  N o. " r. i .-For manu facturers of mar b l e  " ..  \. \1 "  " .  ' cuttiug machinery. 

HEAD THIS CO L U)i� G,itRF. f<-'U'LLY.-You mll�li?I� %�C�i�le� ��;-g���r 
p1c�::'ll�,f�;��lrers of gol d 

wili find inquiries for certain e\asses of artides 
numbered ill cO llsecuth'e order. ]1' you rna.nu­

facture these g'oods write us at Olloe a lld we will 
send you the name a n d  address of the part y <lesir­
ing the information . In e ,'e r r  {'Rse it i� neces­
sary to give the ll uulb e r  of t h e  i n q  lIir)-'. 

lU U N N  &; (:0. 
:\1::trine Iron Works.  C hicago. Catalogue t ree. 
I l I q n i ry N o .  7 1 .,) .- F o r  a b urner tor coal oil or 

crude petroleu lll that w i l l  heat a water plaut i n  bonse ; 
plant carries l� gal lol ls .  

For logging engines. J.  S. M u n d y ,  Newark,  N .  J. 
1 11 Q ui r v  No. 7 1 6.-For mall u f'1cturers of w(lo(Ien 

s pigots with a key to o perate. 
1'UHBI�]£S.-Letl'el & Co. Svringfield,  Ohio, U. S. A_ 
I nq u i r y  N o .  ' 1 ,.  .-For m anufacturers of cask 

makiug and stave dressillg machinery. 
. •  C .  S." M etal Polish. Indiauapo lis. Sam�le8 free. 
I I I (l u h'y N o .  7 1 lS.-li'or manu facturers o f  acety­

lene gas cook stoves. 
WATEl{ WHEELS. A lcott &; Co. ,  �1t.  H o l l y , :-I. ,J. 
I llft u il')' N o .  ')' 1 9 . -]1'or manufacturers of patent 

fuel machinery. 
Yankee N o tions. W aterbury H utton Co . .  W ater o ' y .  Ct. 
I n q uh'y No. 7 2 0 .-For m anufacturers o f  match 

m aking machinery. 
DlCs & Special ::\'lach incI'Y. Arner. H d \l,r  . .Mfg. Co . .  

Ottawa, I ll .  
l U f] u i l ' Y  N o .  72 1 . - I1'ul'  mall u factnrers o f  hand 

power . mi x i ll g and s i t't i l l j!  m a c h i ll e s .  
Macliine c h a i n  of all  kinds. A .  H. B l iss & Co. �orth 

j\ ttl e ooro, Mass, 
[ n q ll i ry No. '722. - F or manu facturers o f  w as h ing 

m achihes. 
Handl e  & Spoke Mcby, Ober Mfg. Co . . 10 Bel l St., 

C h a�rin Fal ls,  O. 
I Jl q u i l'}' No. " l a , -For i m p l e m ents for a fruit ean­

nery. 
Sheet .Metal Stam ping : difficult form s a specia.lty. 

'rhe Crosby Company.  Buffalo,  N. Y.  
I n q u i l'Y N o .  7 2 ,:J.. -For manu facturers u f  ditching 

machin es. 
Saw m i l l  machinery and outfits m anufactured by tiw 

Lane )1fg-. Co .. Mox l;�, l\'l o l ltpelier, Vt. 
I n 'l lI i r y  N o .  " � :), . -For manufacturers and deaJers 

in aluminium J;(oods tor cOI) �dng p urposes.  
Rigs tbat Run_ H y d rocarbon syst.em. W rite St. 

Louis Motor Cafl'iage Co. ,  St.  Louis,  Mo. 
I n Q ll i ry No. 726.-For the addresses of the l arge�t 

stone Quarry com panies i n  the U n ited � t ates, 
Our Specialties : - Rteel rims, steel tu bes, steel toil ers. 

lr"j uil'Y N o .  ' 5 3 . - Fo r  t.he m anufact urer o f  a i u m · 
i ll I U fl1 �heets  suita u l e  fur strainers. 

I UtI U i r}' No. 1 J 4 .-For man ufacturers of alumitt­
iUIIl rivets. 

hHl u i r y  N(I. 7 a �) . -For mannfHcturers o f  rapid 
p h o t ographic instr u m ents t h at will  p b otugl'aph,  d e­
v e l o p  and finish e l i l irely in Lhe shvrtest i-)(Jssi b l e  time, 
or half It m i n ute,  11' pos�i1ule, for ll1 akillg abstracts o f  
l egal records ill  u c u u n t y  seat. 

I IHI H i l' )"  No. , .') t) . - For m an u facturers uf auto­
graphic supplies.  

hUI U i r }' No. '1 � 7  .-}1'or II1anufacturel'� of a com­
vlete IJ Jant for cleaniug carpets,  or machinery tll el'etor. 

T I l {l lI i r y  N o .  7 a S .�-For manufacturers or dealers in 
l arge c u l o red pliocographs of scenery of � w  itzerl alld, the 
A l ps and tbc Ruck.y Mou ntains. 

I 11(1 II i ! " y :\'0. 7 �,) 9 .-For manufactUrers o f  ther­
tli O llleters for measuring t e lU verat ut'es noUl 300'"' to 
lUlJU" Centigrade. 

I IH l u h' y  No. '60 •. -For m anufact. u rers of macb in­
ery. tuol� and material for mauuracturillg tl'uv eliug 
bags, dre:i8 suit  case:-;, etc. 

1 1l (l n i l' Y  1\"0. 1 6 1 . - li""or  malluf:.tcturel'� of s ill all  pureelaill- l ineo Wa l e r  tanks fur refrigerators. 
I IHl ll i l' Y  r\ o .  ' 6� . - 11'or m anufacturers uf ice har­vesting" machinery. 
I li q u i ry No . 7 6 3 .-Ifor m an u facturen:j o f  mach ines for u l uncll i llg and �Till(llng, �or otherwi8e lJrepal'ing' peanuts.  
I IH l l I l 1'Y 1'\0. ' 6 4 .-For manufactu rers of feather 

o u stet' macbinery .  

H I N TS TO C O R HESPO N ll ENTS. 
Names and Address must accompany all letters or 

J l l) u t t { 'u t iol l w i ll be paid th('l'pto. This  is for 
0 1 l t' i ufo l"llw tion and not for puLlieation. 

References til fOJ'flIP!' articles or Ullswers sbould give 
unti' of pappI" Hud page or nuwLer of qUl�stion. 

Inquiries l Iot :l 1 1 8\\"P 1·\·(1 in n'a souable time should be 
!'l'p�"a t�'(l ; {"OtTpspolJu(mts \\"in upur in m i wi that 
SollH'  : l l I S \\ " { ' !'S !'{'Ilu i l'e llot a little research, and,  
thongli w('  PIHlpHvor to reply to a l l  l�ithpl' hy 
1 I ,ttp!' or ill this dl'p:utment, each must tak.� 
h i s tUJ' Il . 

Buyers wishing to purebase any article not advpr­
ti l-wei i n  o u r  ('OltlIl lllS will I ) {'  f U l'lI i sul':d with 
n clill'pSSi'� of h O liSPR manufacturing or carrying 
the salll P.  

Special Written Information on JUn.ttt't's of pl"rsonul 
rl l t h p J" than g l ' lH ' n l i  i n terest Call1lot be exvpcted 
\\" ith o ll t ri'lH l I l I i' l'i.l t i o n .  

Scientific American Supplements I'Pf('lTf'd to m� .. y be 
l l l i t l  <I t ti l l '  otti{' ( ' .  l'ri('(' ] O  cputs (,<lcb. 
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When the action is  over the l ight will .  of c o u rse, 
eease. There i s  no way t o  pl'oduce permanent 
light. 

( 8 1 9 6 ) J .  L. P. writes : I would be glad 
if you would give m e  a l'u l e  for finding the 
trial  figure in the divisor i n  extracting square 
roo t .  A .  T o  extract the square root of any 
number separate the n mnbel' into periods o f  
two fi gures each, counting eaeh way from t h e  
deci mal p o i n t .  F i l l  the l o w e s t  period o f  the 
ueei m a l  part with a cipher!  if  i t  ('o utains l m t  
O lie figul'c. Find thE' l a rgest s q u a r e  i n  "the 
highest, o r  left-hand period. Place the root of 
this sqnare as t h e  fi rst figure of the root, and 
subtract the square from the highest period of 
the number.  To the remainder annex the sec­
ond period o f  the number as a dividend. :\'I u l ­
t i p l y  the root a l ready f o u n d  by two, and· p l a c e  
the produet as the t";117 fjgure i n  the d i v isor. 
Divide a l l  o f  the div idend except i ts lowest 
figure by the trial  divisor for the next fjgure 
of the root. Write t h i s  both i n  the root and 
as the lowest figul'e i n  the d i v isor. rrhis is 
called t h e  c O lll p letr: <1 ; ,. ;"01' .  �lu l t i p l y  the com­
plete divisor by the last figure o f  the root, 
subtract the product from the dividend, bring 
down the next period o f  Uw n umber, and pro­
ceed as bef ore till the e n t i re root i s  found. 
This rule i s  simply the statement o f  a formu l a  
o f  algebra i n  words : 

a2 + 2alJ + /,2 = «(I + I) '  (a + /)\.  
n repl'esen t s  the -f.i l'st figure of the root,  and 

" the second figu re. An exampl e  of the mode 
of using the r u l e  is  given : 

6,34, .20 (25.18 

4 
'rrial figure 4 

45)234 

225 
Trial figures 50 --

5011920 

501 
Trial figures 502 ---

50;;8)41900 

40224 

rrh i s  may be carried o u t  to any desired num­
ber of figures. 

ROTARY E X G I ::\, F. .  - T H O :\L\S CUOSTO::S-, The Standard \V elding Co" Cleveland,  Ohio.  
Boo��

I' i
:::::" l' l"'!U. to promptly SUllPlil'd 0 1 1  receipt of 

( 81 9 7 )  A.  F .  D .  a sks : 1.  What effect, 
if any, has the adding of bieh romate of potash 
s o l u t i o n ', Does i t  give sol ution more strength 
O l' lessen i t '!  Exa m p l e : I f  rule gives 3 ounees 
sulphurie acid and 3 ounces biehromate potash 
and water, and yon add 5 ounces ins tead of 
:_t ounces p o tash, wbat does i t do '? A .  Adding 
lllOre bichromate t o  a solution m a l{cs i t  stl'Ongf�r 
in bkhl'omate, relatively weaker i n  the other 
ingred ients.  If the formu l a  is  properly made 
up, no ch ange should be made i n  its propor­
tions.  The ehemist who made the f o r m u l a  

l I oq u i a m ,  "�as h .  The r o t a r y  engine can in- I n f] u h'Y N o .  ' 2 '  . -For m allufacturers  of cruc i b l e  Minerals i';Pll t  fo)' p x a m i natioll should be d istinctly 
ma rkf'<i or l a llt'lpu. stantly and all tomat i('a l l y  adj u s t  itself to the steel castings. 

req u i rements o f  the load and to the variation I Ten days' trial given on Daus' 'ri p 'rop D u p l icator. 
of steam pressure. Hacing is p revented. The F e l i x  Daus J)uplicat.or Co.,  5 Hanov e r  St .. N. Y. city. 
engine i s  not l iable t o  s }(nv  do\vn u n t i l  the T I l f] u i l' Y  No. 7 ".! � . - �'or a. wei l!il ing o r  tal l Y i n g  ma­
l i m i t  o f  its working power is  reached. rl'he fll���iiI�� ��l�?��aticai lY weigh or < ou n t  eacll coal t u b  in 

cut-off can be varied f[,om zero to fu l l  ['ev o l u -
t i o n .  Efficient reversing m e a n s  arf� }Jro\7 ided . 
The engineer ean ascertain the horse power 
under w h i c h  t h e  engine i s  running a t  a l l  
t i m e s .  

R O T A I1Y E :\ G I � E .-J llll x D. R. L.Uf SU.� .  
Toledo. O h i o .  ;\[1' .  Lamson's engine i s  s i m p l e  
i n  i t s  construct ion and e ff e c t i v e  i n  i t s  opera­
tion.  r.rhc novel  featu res o f  construction arc 
to be found i n  a revo l u b l e  ring-shaped " y l inder 
i n  w h i c h  p i s ton-heads swing. A fixed, h o l l o w  
a b u t m e n t  i s  >l nanged i n  the cyl inder and d i s ­
charges the s t e a m  against t h e  p i ston-head. 
The c y l inder revolves around a fixed steam­
chest connee ted with t h e  a h u t ment t h rough 
an opening i n  t h e  inner wal] of the c y l inder, 
to furnish steam t o  the abu t m e n t .  

EJect rh,al A }' l, a rat ll s .  

C A B L E .-·.J O H X  D .  GOl'LD. Brooklyn, New 
York d t y .  The cahle i s  t o  he ll sed for conducting 
e l e c t r i c - l ight e u rrents.  The cuble c o m p rises not 
o n l y  a condu c t o r  for t h e  working cu rren t .  but 
also a f u s i b l e  ('ontiuctol' designed for connection 
w i t h  a fi re-al a r m  system. Thus the cab\(� 
is  cOIlverted practica l l y  i n t o  a ther mosta.t 
t h rough o u t  its entire length. 0 1' throughout. the 
lcngth of cable that may be p l aced i n  a b u i l d ­
ing for e l c c t r i c - l ighting p u rposes. 

M i scellane o u s .  

T O O L  - ll A X l l LE .  - .T O Il X  A .  [( A L L .  B o x  
, I!) ,  A s p e n ,  C o l .  T h i s  tool-handle can be 
used w i t h  a h a m mel', an ax, a p i e k ,  and w i t h  
o t h e r  forlll s of h e a d s .  rl' he h a n d l c  h;  s i m p l e  
in c o n s t r u c t i o n  and v e r y  c h e a p l y  manufac­
turcd. 

l'l' ,n '-HO[ ) U IU 1'.-,1.,,",: s E .  1,'oS'm}( 
and C I-i.\ H L E N  F ,  R r c H l·: Y, Franklin,  Pa. 'rile 
�ripping device consists of a f rame between 
the side pieces of which damp ing-jaws are 
pivoted, thrown into gripping position by a 
p u l l-cha i n .  T h e  deviee is intended In a i n l y  
t o  m a k e  ('onnef' t ions b e t w e e n  tackle-boxes a n d  
o i l - w e l l  rod l ines.  

S A  \V MILLS.-\V it.h variabl e  frictioll feed. Send .for 
Catalogue B. Geo. 8. Comstock, MechaniesulHg, Pa. 

J l l fi ll i l' "  No. "" '2 9 . - �'ol" m achinery for making 
roullc! soa'pstone and crayoll  pellcil�.  

1 want to secnre the l atest and be8t m acbinery fol' ex-
cavatillg and making peat fuel. J.  ::\lelvin. Box 7';'3, N. Y. 

I I I (t ll i ."y 1\ 0 .  7 ::U) . -.I<'or manufacturers of cheap 
s u ort distance telelJhu n e  outfits in q u antities. 

( 8 1 9 4 ) A. C. writes : 1. I read the fol-
l o w ing p x t ra('t from (;anot : " H e who makeH 
e h o i ('p o f  ( ' o u l o m o ' s  law to ('onnec t t h e  p i ee­
t r ie a l  mea H ll l'p m e n t s  w i t h  tlw 'abso l u t e  units'  
will  ( 'o n s t i t n t p  t il<' s ,Y :'l tenl of abso l u t e  e i e e ­
t l' k a J  u n i t s  k n o w n  a s  ' e i (' (' t l'obtati(' system : 

k n e w  what C]ll a n t i t iE's to u s e  so as to have the 
various ingredients do t.heir propel' work. 2. 
I have s m a l l  e l e c t ric m o t o l' ,  about one-half 
man power ; would l ike directions for making 
battery t o  r u n  same, and number of c e l l s .  I 
am going to use motor to run s m a l l  foot d r i l l  
a n d  e m e r y  w h e e l .  A .  A battery i s  described i n  
S 1'I'I'LI-'1fEXT No. 7 D :!  w h i c h  is  j u s t  the thing 

SpeCial and Automatic :.\fachilles built  to drawings on 
contract. rrh e  Garvin Machine Co.,  l-t.U Varick, cor. 
S pring Streets. , N. Y. 

I f  t hp law of f'1('( ' t l'od.nUll11ie a c t i o n s ,  express(�u 
hy t h e  A m p E' l'e fo r m u l a .  ue chosen, the e l c c t l'o­
dyn a m i <- system will  be formed. A t  l a s t ,  he 
who V l'eff' l'S tilt' law of t he electromagnetic 
actions exp ressed hy the Laplace · f o r m u l a  w i l\ 
form t h e  p l e e t romagnetic sj.'stem of the abso­
lute E' 1 1:'l' t l' iea i u n i t s . "  Pleasp be so kind as to for your purpose.  
gin, m p  a n o t ion of : 1.  Coulomb's l a w .  A .  ( 8 1 9 8 ) R.  K. F. a sks : 1 .  Will you 

I n f] u i ry N o .  7' 3 J .-Ifor manufacturers or dealers The formulas fo r which you inquire are mostly kindly inform me of a fi l'ln sel l i ng aquariunl 
in long distance Lelepb oncs. given in ( ianot,  f l'(Hll whom y o u  qnote. Cou- ('emen t ·? A .  See O U l' advertising c o l u mns, u r  

T h e  celebrar..ed . ,  Horns by-Akroyd " Patenr.. Safety O i J  
IlJn�ine is built  by the De La V erJrne ltei"l'I2"erating :\la­
chine Com pany. Foot of "B�ast !:->""tb Street, ::\ew York. 

I l I q n i r y  No. 7' :1 2 . -11""'01' machine for co i ling No. H; 
wire into % diam eter coils of 78 to ;{-lti m e s h ; macu i n e  
t o  o perate the s a m e  a� weaving machine f o r  wire 
mattresses. 

l o m b ' s law is t h a t  t h e  force between two :\lanufacturer's Index, w h i e h  is  sent UJlon ap­
charges is  directly as the product of t h e  quan- p l ication.  2 .  [laye you a recipe ? A.  ,Iix 
t i t ies and inversely as t h e  square o f  the dis- equal parts of gntta l)( � l'cha and yellow piteh.  
tances between them. :! .  O f the l a w  o f  the Heat carefu l l y .  s t i l' w e l l ,  and apply t o  the 
e l ectrodynami<- actions expressed by the Am · heated glass w h i l e  h o t .  :1. \\' h a t  is  the lowest 
pere fo r m u l a .  A .  Ampere's formulas refer to v o l t age ( direet c U l'l'e n t ) a t  whieh the electl' ie 

The best book fo!" electriCians and b e�l llner8 in elec- th(� motion prodlH'ed by e u rrents i n  relation arc may be operated '! A.  The d l'op i n  the a re 
tricity is " Experimenr..al Science. " b y Geo. M. Hopkins. to the d i l'eetion of their flo w ,  by their  attrac- is 45 v o l t s .  Any exeess over t h i s  in an open By mail .  $4. M unn & Co., p u bl i sh ers . :{t)l Broadway . N. 1' .  tions an d repu lsions n p

.

on paeh other. They I arc must be taken np by a resistanc e .  4 . Can 
h (

�:!� ���"'
b

!b�r7s
3

c
�pp!;�� a m a cillne for sharlJenin� may bp fonnd i n  any advanced text book of a l O-inch spark ( induction

. 
c o i l ) bp produced 

Wauted.-The best " H orseless Carria;(e " there is ill 
physics.  :l . The l a w  o f  the electro magnet i c  with a p ressnre of 48 volts '! A. Yes. 5. Can 

the m a r k et. Please quoLe lowest price for spot cash . actions.  A . The e l e ( " t l'o magn e t i c  a(:tions of cur- chalk be m adp in candescent '? A. Yes, by the 
:i1ld mail  descriptive Ci rcular or cat.alogue, P. O. Box I'en t s  upon 0a("1l other a re given a t  l ength i n  oxy-hydl'ogen j e t. ,  j n s t.  as the lime is  i n  a eal-
7G.t. Rrooklyn, N .  \' _ ( j anot,  1 :) t h American edition,  sec. !Jon.  As c i u m  light.  G. At what temperature does i n -

1 I I (I II i l' Y  N o .  7 :J 4 . -For manufacturers of small  they tover m o rt� than half a page o f  fine type, eandescence O('C Ul' ' :  A.  rrhe latest condusion 
castillgs ill q uantities. we cannot spare spaee to reprint. them. 4 .  i s  that an electl'ic: l ight (' arbon emits visible 

W anted.-.J\ manufact.urer to introduce t h e  Fowler rl'he f o r m u l a  o f  Laplace.  A. 'Ve are a t  a loss radiations at 7 i.� .. :P F.  T ron sends o n t  l ight ut 
Pen on royalty ( P at. U. S . . Can. ,  Eng. ) ,  described in to say what f o r m u l a  o f  Laplace i s  referred to.  7 1 3 0  ]1' . ,  and gold at 7 8 3 0  11� . rrhe first l ight 
S C IFDl T l l<'lC A1fEUICAN, A pril 20, Fowler & Briggs, ri .  You have a s o l i d  body a n i m ated by the seen is gray, and the spectrum extends from 
118 Center �i arket, Washington . D. C. rotary 111 0vement around an a x i s .  There are the point of greatest l u m i nosity t.o both ends 

I ll q n t ry No. " a :) .-B'or parties to manufacture " the centripetal  and the centrifngal forces ; the of the spec t l· n m .  7. At what temperatures do 
special instru ment. m o l ec u l a r attraction i s  i n  e(Ju i i ib r i u m  with the platinum and German s i l v e r  Ine l t  '! A .  The 

W anted.-General �uperintendent for lar)!e m an llfRC- 1 centr ifn
.
gal force . . , and we have t

.
he e q U a l

. 
ity of latest figu res for t h e  m e l t i n g  point of plati­

tunng concern n ear New York. Must be an executive action and reaetioll . But suddenly the body n u m  are 5.8460 F. Prev iously the figure given 
and. organizer o f  ability and force.  Give age, refer· . . ' 
ences, experience etc.-B, B. B. , 16 and 18 Park Place, b l'caks to pieces : the centl'lfugal force has be- was B , 4 2 7 ° F.  German s i l v e r  i s  a substance 

N .  Y. City. come too great ; the molecular attraction has of no fixed composition.  Its melting point t h u s  

I n (J n i l'Y N o .  7" 3 6 .-E'or a. l athe to t u r n  ordinary bcen overcome. lIow call i t  be maint.ained i n  varies, and no fixed point ean be given. 
bobbins for cottun mills.  that ( 'asE', that. the aetion i s  a l ways equal to 

I n q u i ry No . 7 :1 7 .-lfor a m achine for turning and t h e  I"eae ti oll, and vice versa. according to the INDEX mortising s h uttles. p r i n d p l es of mechanics '! A .  You are in error OF INVENTIONS 
I I Hl n irv No. 7 3 S.-Fol' dealers i l l  machines of )4. to in y o n r  conception o f  N e w t o n ' R  t.hird law. I t  

����;i�J)����r���)�ted by e lectric battery or gaRu l ln e  states the m u t u a l  action o f  two b o d i e s  u p o n  

I n q u iry N o .  " a 9 .-For man ufacturers of t h e  Blake eaeh other, and not t h e  action of a single body 
stone crushing machine. in m o t i o n .  "� h i l e  the body is  beld together, the 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
D e H i 2: n s .  I nq u iry r\ o .  i 4. 0 . - }1�or manufacturers of m iniat ure aetion a n(l I'cuetion of its p a r t s  are a s  you 

May 2 1 ,  1 9 0 1 ,  ll Y IH1 0 C A lI B O N  LA:\lI'. - .TOIlX \V. !\l e - rail ways. state t h e m : but when the body breaks to pieees 
C lnoA, Manhattan,  N e w  York eity. 'l'h e  essen-

e
An

t��
�

';,�p
��;

tZ
tf�'

;l;;:�:or m anufacturers of machin·  t here ! s  no longer any rea c t i on again st i t s  m o - A N D E A C H B E  A R I N G T H A T 0 A T E. 
tial  features of t h e  design are to be found i n  t i o n .  I f  there were but one b o d y  i n  the u n i -
bending the vaporiz ing t u b e s  u p w a r d  i n  a d l'- dr�:;i�l�i��C�i�;eJ;�'.! · - For m anufacturers o f w ell vt' l'se. th p l'e ('o u l d  be n o  reac tion.  A reaction �See note at end of list about coptes of these patents. j 
de and in supporting upon them a globe to is a l w a y s  bet\veen two bodies, ana the l a w  i s  
prevent the s m o k ing of the c e i l ing. rehe sup- i n����I��: a�.f

�.
}Jl/!�

��-For blue-flame Keroselle eook- better s t ated : " The mutual actions o f  any two Abrading lllr'ch a n i s m ,  J. :\1 . �tl sh . . . . . . . . . .  ()7-l:, :�84 
port is  ornarnen t a l  in charaetet'. The design bodies ar�� a l ways equal and o ppositely d i l'ect- Acptylpl l l� gPllPI'ator, J . A .  ·MosheI' . . . . . . . . .  674, G1 0  

removes m u c h  o f  t h e  hideousness o f  the o l'di- ki:.���; 12b:r���1;;�:��p �'�� ce�?mestic cooking and e d . "  ( Barker ) .  ��n 11�I�:�tl�'�. '�;lt�ill��1���\\11\,��,il:{; ·.:l:t·,;iili;lg.' d�': H74
,
4U;� 

na!'y hydrocarbon lamp. , I IH ) u i l' Y � o . 7 4 �) . -For manufacturers of oil fil- ( 8 1 9 5 ) C. W. S . writes : A substance A ll,:a�l('(-;u�;�l" h;�lo�:11
1�;1'8', ' �·P·l;'; l:�t:,;� . [(;1: . tl;�� G74

,
7:)-1 

FARlU C  11'0 It ] ) H E S S  TI E L T S .  - .T O NEl'II te
;��q U i ry N o .  � 4 6 . - fl'or m a n u facturers of Rteam 

c a l l e d  " Sencone" is  stated in T h o r p ' s  " n i ction - AII1nV�::{�����n�:l .;�f {'�I1���,i(�';.s C: . ��' . .  i������' : : : : :  igl: r��l 
RH�GEL :\ I A :-.' ,  :Uanhattan , New Y O l'k dty , 01'- h oist,l IlJ;( engines #for b ui ld inJ.! work. aI';\' of Applied (,l w m i"s t I' Y . "  to be made by heat- A II('l1o l' ,  D.  ::\1 . lTastillg;s . . . . . . . . . . . . . . , . . . . , G74, ,,,,,, :m 
namental figll res nre transversely coiled a.t thf� 

I IJ Q u h ' y  Nn. 7 /t 7 . -Fo l' manufActurers of port ahle ing ('rys t a l l i u e  s i l icon to l'P<1neRs i n  e h l o l'ine and ����\����l t;·��ll); ��i"�I�g \',<;)I;���::: i l1s, F.  n . . T u�i;) �+1: ��:� cen tral p o r t i o n  of t ill' s t r i ll of fa ln·i e . a n d  stctLlll l'laws f() r cut t i l lj! / lff limhel's, et, c. IHl s s i ng' t il (' ( ' ( ? ll1 l ) (HllHl fO I'mpd i n h. water.  I t  All t i sppt lc- a ppa l "n t n s , ,Y o M .  K t-'lso . . . . . . . .  ()7-l, 7ot 
Y-shapetl o l'n�lin (' n t a l  Il <;;ll l'l'S a l't::' m a rgi n a l l y  ar- . I nq u i rv No . " 4 � . - r ( ) 1' I I lHotor . WOlllhl hy honH' d aim s  t h a t  t h i K  s u hs t a ll { 'f' " hpn h pa t pc1 gl ows ArUJn1u I'i '  ('01"( ' ,  ]1 .  K lh':l �h: . . . : . . . .. 1i74, GO.i) 
rangpd. Both sP I' ips of lI�l1 l 'Ps a l P pmhossed I power,  or'otlH'r\\ISe,  tll l l l l S ! J I Il �  pow e r  t � )  r n n  I J c l l t  1 l 1 ll- w i t h a h l'i O"l l t I hdl t a ll d (l P l ) ( )s i t s s i l ka .  ( ';i.1l A :-<ph :t l t. 1,);t\·PIIlP l l t �. {'ulll l )(1�1 1 1U I I  t o l" , ,J . I I .  

c h lllPn ( ) l l  ' l  hrlll ;..., .� AUI I PS . . . . . . . . . . . .  1 j7-t, :',2::  
NO'I'I . . ('opieo.,; of  H t l \  of t h('-..( P<lt< ' llt� w·i ll  1 1(' , ( < 1 '\ OU k i n (l I r  i ll f o r m  Ill " i f  t h i s  Ill P:1 11 S f l i n t  t h i s  A n,!.!," . . .. : l t 1 : [ { ' l l JlI � ' l I t ,  1 ' ; I l 't h .  F. I t .  \\" 1'1 ' 1 1 . j i7-1. .""i-HI 

I IH, u h'v N o ,  , LJ U . - i<'01 t lw I I I H \ \ I l t Hcl ll l el 01 t h e  I I I 1 . 'I \ Tl 1 '\ l I f OlHOl l i l i '  v .. h i d l ' .  ,I . (' . .  \ l l {]PI "Soll . . . . . . . . .  l ij"-l . : : 7:!  f1l1'11 I ::,1l('(1 by :\ J U Il I l  & ( '0 .  to'  t( ' 11  cent s e'H'h . . .  Clan son's ]{ot :U }  " we �h .l\ Illg l t JHch l l les .  g 0 \\ . \\ H'11 lPH tp( . I S I lPl  m anen t , r • H� A x Ip 1 I0x ,  n'lJ i dp,  J r. P. N l l l i t h  . . . . . . . . . . . . . . (i7 -I , S 1 7  
Please state the natne of t h e  pnt· I ' t " P, t itle of I T !  . .. , u i rv N o . ')' ;j U . - l! O I  manutacturcrs o f  rad mtors heating- of t h e  (' o lll po n nd of s i l i (,Oll w h kh you Ballot h o x ,  C.  I� . Hi\'l'dillg . .  , . ,  . . . . . . , . . . . .  674, 40-1 
the inventIOn, and date of thIS paper. for automobIle.. describe produces its decomposition w ith light. (Continued on page 81,8\ 
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" St " Foot and ar Power 
Screw Cutting AU�!��tiC Lathes 

I nallot hox, T. I,. McNulty . . . . . . . . . . . . . . .  . 
Bawl cutter amI fepder, Eustice & Koeper . .  . 

H:�'{�
e
iu�

1'
���

l
tatlN::�

'
��\\��;11'�����l���t;�1�n: : 

Battel'Y. See Storage hattet'Y . 
Bed, W. D.  Olth'Y . · · . · . . · . .  · . . .  · . .  · . .  · . .  • 

674,514 
674,367 
674, G59 
674, 704 

Bed hottom, SPl'illg-lllo11ntpd, G. Brand . . . . .  . FOR FINE, ACCURATE WORK nedstp:1<i attachllll'llt, C. B.  Rice . . . . . . . . .  . 

674, 795 
674,364 
674,585 
674,725 
674, 630 
G74, 829 
!i74,744 
674,528 
()74, 7,s4 
674,7(;9 
674, 75!J 
674, 8:,2 
674, 5:i6 
G74,l)97 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Senec:a Falls, N, Y., U. S. A. 

ARMATURE WINDING, RIGHT AND 
Left Handed.-An Important paper for all amateurs. 17 
i l lUstrations. SCIENTIFI C AMERICAN SUPPLEMENT, 
No. 1 1 3 9 ,  price 10 cents. �'or sale by Munn & Co. and 
all newsdealers. Send for catalo£ue. �E NGINE.&FOOlf:'t M ACH INE.  SHOP  O U T F' ITS , I) TOOLS ANO SUPPLIE !,,';;:"12"' ATHEs. S[BASlIAN llllHl CO '�?������� ,sci. 

P Tool IIlventOru 
so comprehen8ive that it includes 
most every tool at pre�ent used by all 
trades and professions is 

Montgomery & Co. S 
Tool Catalogue 

a book o f  51 0  pages, illustrated, well 
printed . pOCKet size. and mailed to any 
address on receipt of 25 cents. 

lUONTGOiUERY & C O . ,  
1 0 ;}  F ulton St.,  N .  V. City. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
iF Catalogue Free. 

E .  S .  R I TC H I E  & SON S ,  BROOKLI N E ,  M ASS. 
FOR L IGHT A N D  M E D I U M  WO R K  

this new 14 inch 

",-- B. F. BARNES 
�¥:'�Fl�;i£r�� �11�

e
�i��.1�r��necf:h?���J; 

1/ 16 of an illcll up to %: of an inch and is a 
strong, weil built, durable tool. 

It doesn't cost a whole lot either. De­
tails are yours for the asking. 
'B. F, BAR N E S  C O M PA N Y ,  Rockford , I I I . 

C t 6 West ?3d Street. 1 1.')7 Broadway. 
B rookl y n : 50� Fulton Street. 
HOf<lton : 2Bi)<):li' Uoylston Street. 
]:thlludelphln : 9'1-1 Chestnut Street. 
Chicogo : 8i State Street. 

AgenL'ies in all principal eities. 

Bedstead, extcnsihle, Bergman & Rl'lIul'd . .  
Bedstpud fastening, (J .  C .  Luther . . . . . . . . .  . 

Bicyele ail' [mUll>. J. FurlJow . . . . . . . . . . . . . .  . 
Bicyelp fork, J. J. Slevin . . . . . . . . . . . • . . . . . .  �igi:�t� ����;ori;

a
��

Ol
hIto�'.

I'
.
i
�l: : : : : : : : : : : : : :  

Billet making machine, 'Yo B. Hughes • • . . •  

Bleaching fabrics, Cross & Pal'kes . . . . . . . •  

Blo\ver, R. Berg . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Blower, rotary, '1'. 'V. Oreen . . . . . . . . . . . . .  . 

Boa t, life saving', C. Buekel . . . . . . . . . . . • • . •  

Boilers, muchine for rollillg corrugateu head­
ers fnr tubular, C .  Harter . . . . . . • . . • . .  G74,Gfi5 

Boot or shoe we It, 'Y. B. A l'nold . . . • . . . . . . . G74,H:-H 
Boring machitw, �. L. Harwood . . . . . . . . . . . . G74, G99 
Bottle attachmellt, l1on-reLi llaulf' , Ileller & 

Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • .  

Bottle cap, lll(·t<ll, H .  S. BI·pwington . . . . . . •  

Bottle fillillg lll<l<.'hilH', 1 ) .  \\' ispr . . . . . . . . . .  . 
Bottle neck forming' waehillP, A. J. llmlolph 
Bottlt', nOIl-l'etillalJlt-' , .:\-!('Co)'(l & Adams . . .  . 

Bottlp stoppel', S. 1\-[. (;oldbprg . . . . . . . . . . . .  . 
Hottle, testing, U. \Vaglll' I' . . . . . . . . . • . . . . . . •  

Bottle wasber, II.  Mullel' . . . . • . . . . . • . • • • . .  

Howling nlh'y, P. J .  Hiudell . . . • . . . . • • • • . . .  

Brake lew'r, J. H .  llakpr . . . . . . . . • . . • . . • • . .  

Brake mechanism, C .  'Y. SponseL • • • . . • . • .  

Brake shop, CilWHlI & Brown . . . . . • • . . . . • . .  

Brush cast', touth, L. EatoIl, JI' . . • • . • • . . . . .  

Brush cutting maehiw', L. NilsOIl . • •  , . , . . . .  
Button or stud, J. UalUpbPl l .  . . . . . . . • • . . . .  
Buttoller, collar OJ' cufl', .J. F. l\1cGpp . . . . . .  . 
Buttollhole eutti'l' gagi' hal' , F. II. Farnham 
ea hiIwt, kitl'liell, n.  J . Cole . . . . . . . . . . .  . 
Cablt� gl'ip, U. Nohh· . . . . . . . . . . . . . . .  : . . . . .  . 
Cake camHi' holder H lH] dish, uirthtlHY , .1.  

6H,Hl 
U7-J, fiH2 
G74, X4!J 
(j7 -l , 5 I U  
G7-J, 7!)1 
ti74, f)02 
674 , 7 1 7  
ti7 4 , 5 1 1  
G7--1, 7D7 
ti74 , ,":iU2 
674,74[, 
074, 07!J 
G7-l, 4HtI 
!i74, 425 
ti7 -l , 7 :{O 
ti7-J, 7:m 
1)74, 828 
07-J,7flS 
U7-l,7Ut-l 

A .  Earl . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  ti7-J ,-lG7 
Camphol'utp of phl'lIylclilll l 'thyIP." l'uzololl awl 

makillg SallH', aeid, B. Itt-uter . . . . . . . . .  ti74 ,G86 
Cnmphorate of phPllyldimetllylllyrazololl awl 

making sarnt', lIl'utrnl, B. Reuter . . . . . . .  G74, 087 
Can. See h:l' cal l .  
Can screw eap, G .  �rileox . . . . . . . . • . . • . • .  , . 074,530 
Canal�, ('tc . ,  eontrolliug works for, O. 

614, 629 
G14 , OQa  
(174,824 
674, 736 
674,401 

(}uthl'ie . . . . . . . . . . . . , . . . . • . • • • • • .  , • . . . .  

Cal' iJraki', J. Daley . . . , . . . . . • . . . . . • . • . . . . .  

Cal' iJl'akp, raihnl�' , \V .  'V. AnnaiJle . ,  . . . . .  . 
('ar coupling, 1�' . .:\-1. Kreitz . . . . , . . • . . • • • . • . .  

Cal' lighting, R. 1\-1. Dixon . . . . . . .  , . . . . . . . . 
Cal' truck brake, high speed railwuy, G. J .  

Capewell . . . . . . . . . . . . . . . . . . . . . . . . . 674 ,�G5 
Cur ventilatillg apPUl'Htu8, rr . H. l\Iastin . .  674,705 
Caruonating and delivt' l'ing liquids, uppal'-

atus for, Birnie & Gay . . . . . . . . . . . . . . . . . 67-1-, 492 
Curbureter, rl\ :\feCol'lIlick . . . . . . . . . . . . . . . .  674, H 12 
Card 'Yiring machiIH' , \V. 'V. Fuller . . . , . . . .  G74,:369 
Carriages, power t!'ansmitting means for 

horsel($8, J.  C. Blf'Vlll'Y . . . . .  · . .  , . . . . . . .  G74, G6G 
Cart aBd ehair, comiJillatioll , G. A . I�ol1g . . 074, 783 
Cartridge, C. A. HailPy . . . . . . . . . . . . . . . . . . . (-)74,751 
Cush check device, manifold. continuous, S. 

W. Shirek et a1 . . . . . . . . . , . . . . . . . . . . . . •  674, G()6 
Cash register guard attachment, E. l�\ 

Haenchcn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Chain coupling maehliH', 'V. 'V. Willson . . .  . 

Chair bf'ud rest, F. Rittpl" . . . . . . . • . . . . . . . . . .  
Check and seal, combined baggagp, E.  rry(lt'll Check fOI' hotels, control and guest ' s  pay, 

1\:1. I";:ubll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Checking, means fo1', J. H. MeT<tgut' . . . . .  . 

C11('('se cutting apparatus, E. G. ThllllPll . . .  
Chuek, lathe expansioll, A .  J. ::.;chnster . . .  . 

Churll, J. 11"' . Baugh . . . . . . . . . . . . . . . .  , . . . . .  . 

Cigar 01: .cig3t'ettp, self-lighting, P. Gau-
dnglllill . . . . .  , . . . . . . . . . . . . . . . . . . . . . . • . .  

Cigarptte machinp, pockpt, L. Lee . . . . . . . . .  . 

Cil'euit control1pr, C. Hoffrnann . , . . . . • . . . . .  

Ch,t�p, A. L. LundiJul'J,!" . . . . . . . . . . . . .  , . . .  . 

Clos('t 01' nrinal trap, L. 1'1 . Hoover . . . . . .  . 

Cloth('s ul'ying' I'uck, C. 'V. Dauber . . . . . . .  . 

Clothps pin, R. L. lIorslC',\' . . . . . . . . . . . . . . .  . 

Clotlws rHek1 C. La 1lIH'l' • • • . • . . • . 
Clothes rack und shelf, R. J . Ri1(,,Y . . . . . . .  . 

Clov(,r bUllPhpl', r1\ S. PPlll'SOIl . . . . . . . . . . .  . 
Cofi:'C'P or tea pot attadlluC'Ilt:, G. A. Dal'(ii'll 
Coffins, maehine for stamping' Ilwtal, C. M .  

DI't'll tHIIl . . . . . . . . . . . . . . . . . . . .  . 
COllllPcting rod, H. C. Clay . . . . . . . . . . . . . .  . 
C(lmH'cti�lg' rud, C. H. Howluwl-Shel'llwll . .  . 
Convpyol', J. C. Hoshol' . . . . . . . . • . . . . . . . . . . .  

COllvpyor, D. J. 81H'1<il'ici\: . . . . . . . . . . . . . . . . .  . 

67 4 , :;81 
674, fi47 
G74,!)G5 
674,526 

674,777 
(j74 ,654 
674, 80a 
074, 475 
674, :l93 

G74, 40G 
H7-l, X-J5 
G74 ,S40 
B74, R47 
(j7 4 , f)81 
(;74. 673 
07-J,H41 
fi74,77H 
(l74 , 580 
674,81 :; 
674 ,456 

N E W B I N 0 C U L A R . Cookillg' uPPUl'atuR, Rtl'am. It. U. Payson . .  . 
COL'k, S. II. 1\1 . Spill . . . . . . . . . . . . . . . . . . . . .  . 

Corsl't, II .  FI'(ll'a . . . . . . . . . . . . . . . . . . . . . . .  . 

G7-l, G47 
()7-t, G25 
674, 842 
074, :)1{2 
(;74, 480 
G74, flt-:5 
614, r,22 
67-J , 401) 
674, 788 
674, :;Sn 
H7-l. :")(j!) 
674, 54� 

(The TrH�der.) Conch support, F .  A. )lillikull . . . . . . . . . . . . • .  

Small as an opera glass. More Coupling, II. G. Yolkmal· . . . . . . . . . . . . . . . . .  . 

powerful than the largest Held Covi'r, cooking v('sspl, .J. H. 'Vilson . . . . . .  . 
gla�s. Send ,for Circulars. Cow tail attachuwllt, It. S. Thornton . ,  . . .  . 

Q U E E N & C O . Crat& o��[i�?t:)t
, 
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:� 674,805 

Optical and Scientific Instru- Cl'('um sPpul'atol", J. D. Arl'as . . . • . . . . . . . . .  674 . G23 
me'nt Works9 ( 'up tippl'1' and stl'aighh'ller, C� J. Dortieus 674, 7:{2 

NEW YORK : 59 Fifth Ave. 
1 0 1 0  Chest n u t  Street , Cultivator, W. I'' . Hartig . . . . . . . . . . . . . . . . . .  674,408 

PHILAD ELPHIA , PA. i;�!lil�����:- C�il t�i· ���tn i '  ·I� .· ·(} i·(;�tl;���� : : :  g+1:!�� 
"'-'-L-E-C-T-R-I-C

--
A
-U-T-O

-
M
-

O
----------.:- Cultivator, g-ang, It. C. Bueklcy . . . . • . . . . .  674, 7fifl ..,. BILE. - DIREC- Uultivutol', sulky, O. C. apiu" • . . . . . . . . . . .  674, (;07 

����'i��t��o�
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ngU�l?f�f�:�; f��nl<'\�� bY!\\k�
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l
��:�� g+!:¥;I No. 1 195. r!'be mot.or and battery are also treated of Damppr controlling apparatns, T. I'�. Maher 674,fl:31 in detail. Price 10 cents. I'or sale by Munn & Co. and 1 )C'ntal hririgp,,"orl\:, J .  B. Morgan . . . . . . . . . . 674, 449 all newsdealers. Dental crowns, swaging, Bl'c,,'PI' & Burfeind 674, 8:�4 

HOT  B LAST 
WATE R  JAC K E T  

F U R N A C E S  
FO R 

C O P P E R  O R E S .  
llIA'l'TE from SULPHIDES 

AT O N E  O P E RATI O N .  

U N ION I R O N  W O R K S ,  

Dental platt's. means for swaging metal, N .  
C .  Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,581 

Dental tongut' holdpt' and drain tuhp, J. A. 
W. Lundhorg . . . . . . . . . . • . . . . . . . . . . . . .  674, 650 

Dental tool for tilling teeth with amalgam, 
P. J. Fl'iC'dricbs . . . . . . . . . • . . . . .  , . . . . . .  H74, 761 

Diffusion Pl'OCf'SS, C. I'ltf'O"t!Il . . . . . . . . . . . . . . . .  674,4,s3 
Distilling wood for the manufactul't' of chHr-

eoal and savillg 1J,r-products, C. W. 
Bilfingpr . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  674 , 4Dl 

Door splng, G .  W. \:('1':111 . . . . . . . . . . . . . . . . .  674, 618 
Drawer controlling devi<-(', f11rll i t ll l't', I. N .  

Wf'itz('] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 622 
Dl'pdging di111H-'1' h :I IHllt', P. Howard . . . . . . . . 674:, 4 1 7  
DI·ipl·. Spp Hai r  driPI'. 
Dl'ill, P. Pparson . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drinking glass hohlt-t', H. )It'tz . . . . . . . . .  . 
Drop spat, .J. P. S tPVi 'llson . • . . . . . . . • . . . .  
Drllm, 11. P. Zpidli'l· . . . . . . . . . . . . . . . . • . . . . .  

674 , 428 
(;74. 787 
074. BS8 
��4 , ��� Dust gthu'd, .J .  A. Ppl'idlls . . . . . . . . . . . . . . . .  . 

San Franci sco , Ca l . ,  U .  S. A. Send jar Catalogues. Dl1St VUl1 , A. OlSOl1 . . . . . . . . . . . . . . . . . . . . . . .  . �------- gavps trough pxti'lision hra('kd, P. Baran . 

h l -l-, h.),) 
()7-l, fi l G  
fi74, n(j:� 
674, 486 N I C K  E L  

AND 
Electro· Plati n g  

Apparatus a D d  MateriaL 
T H E  

a n s o n  & V a n W i n k l e  
Co., 

N" e ,,' al'li .  1\I • •  f .  
136 Liberty St.,  N .  Y. 

30 & 32 S. Canal St 
ChiCago. 

Gnmuistry of Mannfactnrill[. 

E(lll('atiollal appliall('e, :-:l.  J .  'l'alhot . . . . . . .  . 
I�lpC'tricit)', app:nil tl l� fo!' enll('ctill� a t-

mosv1wl'i(', A. Palptl (,RlI l' . . . . . . . . . . . . . . 
8lt'f'tro<l1' fl'aming llloltI, R . . J. ( ; 1I 1 ('iwl' . . . .  . 

Eh'vatul' , .r. F. Sant1('I·sOIl . . . . . . . . . . . . . . . . .  . 
":nampling' llh'tal HlIl'fa ('(,R, .J.  I I .  IIil lPS . . . .  . 
J<JIH'l'gy }te(,lllllniatillg' and storing' apparatus, 

<l74: 427 
074. 407 
(174,47:;  
674 ,flOG 

A. d(' Castro . . . . . . . . . . . . . . . . . . . . • . .  , G74,825 
Eng-iIlP. SN' I'J:xplosioll (, l I�illl� ,  
gllghlP, .J. n .  �[onllt . . . . . . , . . . . . • . . . . . . . . .  G74, 70G 
F.nginp SIH'pcl l'i'g111n tOl', t 'xplosiv(', 1-1. J. 

11Hl'tig- . . . . . . .  , . . . . . . . . . . . . . . . . . • • . . • • .  (174 ,580 
I��nv('l( )p. safpty. Mal l l l  &- l T i .dH·P . . . .  , . • . . . •  ()74,7�G EXi' I'(' i:-; illg di'vi( 'P. I·'. \Y . Ha 1\:('1' . • • • • • , • • • • •  n7 4 . :�!)1 Expans ion holt, .1 . ( ' . RmllllH'J'PI· . . . . . . • . . . .  f174. 7 1 ri Kxplosioll PI U ! i Il t ' . I\:OJ)II  &. p'·('!'Itoll . . • • • • . •  fi74 . 421 
l'�Xtf'J I8jOll tahlp, 'V. K OIlP . . . . . . . . . . . .  ' . . . . •  67'1, 420 EYf'glIl SR 01' SlH'dll Ph' fitting'. P. M(H" YS . . . . .  (i'j' -J , 44S E.\'i'.1das:'>PR. folding'. A .  'Yiplll·irh . . . . . . . . . . 07-t, (i!)() 'l'esting, Perfecting, IntroducIng and Disposing of gn'lpt , R. L. Cooke . . . . . . . . . . . . . . . . . . . . . . . 07-J. 4::G C1Jm:�:ii��t�ft�,;a;:�;i��3tr�:ggli��Ss!g�f!i����,. et[�_ �:��:�S

i'
�;l iU: Jj:IJ���I:1' 

. : : : :  : : : : :  : : : : :  : : : : : : : :  �+1:��ri f{�;��i�;; o�n
�I!�����i,�r;i�� �b�r:S8�Sx�;;�n::��t�f)�: Fi'P(l w,l tt' !' hp,l tt'!', J . E. Sehlii'Lwl' . . . . . . . .  074. (j:U� 

ve8tig-ation of Techmcal Problems. Working out For- I�t ' I l ('(' I;oRt ; .J. P. MIlI·tin . . . . . . . . . . . . . . . . . .  G74 ,5:�8 
mn]as tor Manufacturing Technical Articles. Research I, PIl���i �I��l itl. �

'�1.<1. �-).
r
. ?(��·t.H.'�·,. �':i.r:': . �� ' . �� ' . ��.I�l�l� fi7-J . nD4 Work for Manufacturers. 

P E T E R  T. A U S T E N ,  52 Beaver Street, New York.  �:::::!;i
i
l i7. {;�·

i l
'Si�}J:i 1��·�·('I�I':�[,

p
���, .

. 
'It:)ilil;�:Il'I : : : : : :  g+t�ri 

Fi1tpl'. C. R. IIa n is . . . . . . . . . . . . . . . . . . . . . . .  fl74, 7G:{ 
A R M STRO N G'S P I P E  T H R EA D I N G  

FII" J�:;;�:I �il 1l:h .. tdg-.g-':I' . . 

"l <:('h �l l1.
iSI1I , . .  

A: . .  1]: 674,50R 
-AND - Firi'H I'lIl sillgli ' t l' i/'U:i'r lllPl'huni81ll , F. I'J, 

CUTTI NG·OFF MACH I N ES Fi l't'.T���:�prill il;g · �l;;)i);); ·t.' ·r .' 'r:: ·ri;,;,;·� : : : : : : : :  Both Hand and Power. F'i l'P p�('app, C .  It. POi·h·T' . . . . . . . . . . . . . . .  . Sl7.eS 1 to f) inches. F'iri' ( 'xt i llgll i �IH'I " , A .  ,,' . gdrnmuhL . . . . . .  . 

(i74, H-t:� 
(;74 , 7 2 1 
fl7-t--, fi84 
(J74, 827 ":"!l��r, (-ja� .. and S�eam .Fit- Fi I' i ' IH'()of wHlIA in W()otlpll IH l i ldingR. n p-t�rs 1�()18. Hln�ed Pipe V1S�S. . pa l'a tl lR fol' l II a k i ng, .T . •  \. 1\-·kN:l IlWp . . .  (;7-t- , fit O Pll�e cutters .

. 
!:;
. 

tnC.'ki< {f/Hd . DU'S l Fl;\g" poll' l't 'vol vi l l� t l'lH'k l\f('n l" l th & r 'l \\" -����'i!'�,��l1 �·���i:;ff��g tiOl be 101' . • . • . • • . . . . . . . . .  . ' . . . • . •  .' • • • . • • •  �' • . .  (i7-t , 7D2 

T H E  ARMSTRONG MFG'. C��· Flue cutter, De Bolt & Hillue . . . . . . . . . . . . . .  614, 5G3 

Bridgep ort, Conn. (Continued on page 849) 

American Sheet Steel Company 
Battery Park Building 
New York , 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat , Corrugated and 
" V " Crimped 

Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company' s 
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

CREST MFG. CO. 
CAM B R I D G EPORT, MASS . 

3 to 5 H .  P. M OTORS 

C o i l s  
Batteries 

� ______ Carb u retors 

T H E  AUTO-CA R B U R ETTO R 
made upon a new principle furnisbes a reli­abl� explo8ive mixture. Easy ignition and 
bsee�t��y 

e:r����
i
gfgftsEf?neP�rth ���;:Sl�: F.specially ada.ptcd to automobile and cycle moi.o:s. Our cu .. to illers say it is the best Ca:-burettor in the market. We make also 

tb� Register Valve for controlling the flow of gasoline or other fluids. Write us f01 p.ices and booklet on Carburettors. GasQline and Rteam Engines and Automo­biles built to order and repaired. 
The Avery & J e n ness Co"  60 South Canal  S t . ,  Ch icag o.  

GERE GASOLINE ENGINES S IMPLEST BOAT E N GINE S MADE 'T1="F"T-=;F1U'l\'Efl�rlMJ,t! ��o,9,e.��o� 9�!� q _ GWN.GERE YA'"IA"uNcH Wk.!. 
N E W  C A T  FOR 4. S TAMPS c.; R ANO RAPIDS. M I C H I G A N. 

Acetylene Gas Light ing 
Reduced to the most 

EOici ent, �afest, Simple 
and Economical lIse. 

We guarantee our machines per­
fectly automatic in action, to ex­
tract al l the gas from the carbide, 
and ab801ut.cly no over production 
or loss of ga8. Approved by the va­
rious Boards of l" i re Un.:lerwriters. 
Standard sizes 10 to 1;)0 lights. Ex­
clusive territory given to responsi­
ble agenLs. C9rrfl,spond with 

N IAGARA FALLS A C E TY L E N E  GAS MACH I N E  CO., 
N i agara Fal l s . N .  Y .  and Canada. 

Powerful, Responsive, 
Dnrable and Efficient. 

" The Reeves " 
Variable Speed 

Countershaft 
for securing any speed without 
change of belt or loss of time. Es­
pecially adapted for all kinds of tron-;?:l�!�:' ��ft��n:ftns, rs��pe��

t
:t�; Cement Machinery. Experimental Machinery-in fact all kinds of ma­chinery requiring a change of speed. �!�� i�f

a���1e
c��

ch:a��o���e�.better 
or Send for handsomely illustrated 

catalogue " S. A." free. 

R E EV E S  P U L L E Y  CO.  
C O L U M B U S .  I N O "  U ,  S .  A .  

RUBBER STAMP MAKING. - T H I S 
article describes a 8imple method of making rubber 
stamps with inexpensive apparatus. A thoruughly 
practical article written by an amateur who bus had ex­
nerience in rulJber stamp mak1ng. One illustration . Contained in S UPPLEM ENT 1 1 1 0 . Price 10 cents. F'or 
sale by Munn & Co. and all newsdealers. 

JUNE I ,  1 90 1 . 

A PLEASURE LAUNCH * Must have speed, combined with safe 

. 

. .  

.. . 

and reliable fower ; she must be built 
!!W�ci!��ro� "

g
����r�

n
��:s�U%'quTr�� 

Itlents. In its use you are tranquil in 
_ --- _ mind, body and estate, no fixing and - . .  figurmg upon " her going." ?t-Iinfmum 

T��6�tie �;e�r�e':ufa�;r�
r,

�;��
o
fr::l Ci��u�:�p��?

anc
e
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WESTERN GAS E N G I N E  CO . . . .  M I S HAWAKA, I ND. 

SEND ID � F OR 126 PAGE ILL. CATAUGUE. 

f��7i�tli 
Send 3c. jar catalog oj 
M onarch Marine .  

Gasol ine  Engi nes 
i!:i to 45 H. P. $200 up. 
Grand Uoptd8 Gas 
Engine & Yacht Co .. 

'By constructin g  your boat 
from a set of m y  Boat 
BuiJd.ing Materials more 
than one- h a l f  the boa t fac· 
tory's  price can b e  rea l i zed.  
Also econom ize fre i g h t  500 
per cent. Launc hes,  Sa i l  and 
Row Boats,  Gasoline En­
gines. Catalog free. 

3545 DeKalb 

O U T I N G 
l L L V S T RAT £ D  M A G A Z I N E  

� L S P O RT T RA V E L 
A N D  C O V N T R Y  

A D V E N TVRE 
L IF E  

C A S P A R  WlI l TN t Y  E D I T E D  8 Y  

ARE YOU INTERESTED IN  
Golf, Yachting, Shooting, Photogra­
phy, Tennis, Bicycling, Polo, Auto­
mobiling� Fishing, llIonntaineering, 
Country Living, C ollege Sports, or in 
Horses, D ogs, Birds, Gam e Protec­
tion and Forestry Preservation " 

Especially Important A r t i cles 
a p r o p o s  S I R  T H O M A S  
LIPTON and the America' s 
Cup, and the Proposed Visit of 
British Golfers. 

PRACTICAL PAPERS ON  
Country Living and Country Homes, 
Care of the Gar(len, Fine Poultry, 
Pedigree Cattle and Hor.e Breeding 
in A merica, England and France. 

OWEN WISTER 
writes in OUTING for JUNE 

--QN--

tb� Sportsman and tb� mall. 

WR.ITE FOR 

S P E C I A L  OFFER to N EW SUBSCRIBERS 

Th 0 t ·  P b l ' h ' C 28 9 FlfthAv. e u mg u IS mg 0 . ,  New York. 

© 1901 SCIENTIFIC AMERICAN, INC.



JUNE I ,  1901 . 

&A5ENGINE5 
LAUNCHES 

Three handsomest and must 
elaborate cata)o�ues e v e r  
published sent free on re­
c e i p t of five stamps for 
mailing. 

T H E L OZ I E R  M OTOR CO. , 
2 6  Water Street, PLATT S B U R G H .  N. Y. 

H I G H EST EFFI C I E N CY 
attained in the 

STO V E R  
GAS O L l N �  

E N G I N E  
The best i s  always cheap­

est. Write jor prices. 

STOVER ENG I N E  W O R KS, FR EEPORT, ILL. 

OUR MARINE MOTORS 
A R E  G U A R A N T E E D  TO 

G I V E  SAT I S FACT ION.  
Durable in  Construction and 
Easy and Sa'e in  Operation. 
�Send for Catalogue and 
investigate our claims. 
TRUSCOTT BOAT MFC. CO .. 

St. Jo.eph. Mich., U.  S .  A. 

For H eavy Conti n uous Work 
every machine shop will commend our 
Power Pipe Tbreading and Cut­
ting ltIachine. Cones are central 
over machine, equa.]izing the weight. ��f��n ;Pxe 

gg���::
e
o�

O
�����

d a��� 
require no extra space, and ar'� pro­
tected from dust Of accident. Chasers 
can be opened, threaded pipe removert. 
another inserted and cut without stop­
ping mach ine. � Send jor Catalogue. 

THE MERRELL MFG. C O .  
5 0 1  Curtiss Street, TOLEDO, 

THE M I ET Z  & W E ISS K E R O S E N E  
and GAS Engine 

burns K E R 0 S E N  E 
cheaper and saferthan 2'aso­
line. Automatic. simple, re­
liable No electric battery 
or fiame used. Perfectregu­
lation. Belted or directly 

dynamo for elec­
charging stor­
pumping an d  

pnr])oses. 
for Cat:ilogue. 

A. MIETZ, 
128-138 l\IO'IT ST. ,  NKW YORK. 

Markt&Co.,London,Hamburg,Paris . --------------------
The " Wolveri ne  t o  Three 
Cylinder Gasol ine  Ma· 
rine Engi ne.  
Tbe only reversing a n d  self­
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi­
cally no yihrlltion. Absolute­
ly safe. Single , double and 
triple marine and stationary 
motors from � to 30 H. P. 
W O LV E R I N E  

M OT O R  W O R KS, 
G rand Rap i d s .  M i c h .  

ROTARY ENGINES.-ARTICLES ON 
this type of engine. �iving many details and illustra­
tiOIlS. are contained in SUPPLEMENT Nos. l 1 tiS, 1 186, 1 1 93 and 1309. Price 10 cents each. For 
sale by Munn, & Co. and all new_sd_e_,a_l_e_rs_. __________ __ 

ARTES I A N  
Wells, Oil and Gas Wel l s drllled 
by contract to any depth from 50 
to 3OCO feet. We also manqfac-
�'ttiie�e��

u
��rl

h 
:�a

r
Yc
t
��

n
p�!�� 

same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet, 
Wri te us stating exactly what 
is required and send for illus­
trated catalogue. Address �g:�@'!,!�E�\�I!� AND SUPPLY CO. YOUK, U. S. A. 

GASOLI N E  

MOTO R CASTINGS 
For MARINE, VEH ICLE and 

BICY CLE MOTORS, 

with Working Drawings. 

L O W E L L  M O D E L  C O . ,  2 2  W i g g i n  St., Lowe l l ,  Mass.  

" l'be recognized authority on Wiring and Construction." 
ST ANDARD W I RING 

for Electric Light and Power. as adopted 
by the Fire Underwriters of the Unit-ed 
States j by H. C. CUSHING, Jr., A.I.  E.E., 
���

c
����ef36:J80

e
�e�¥�c�f

S
���\�lX;;e:� 

(]�ntral Station �lanagenJ and Wiremen. 
Becau8e it is the only book on Wiring 
and Constructir)]l kept strictly up to date. 
Flexible Leatber Cover, pocket size. $ 1 .  
Sent postpaid upon receipt o f  price, by 

• C. C U SH I N G ,  J r . ,  39 Cort l a ndt Street , N ew York City. 

Sp�clal macbin�ry, Di�s an" tOOlS,

.

,.. .
.
... 

Sub - Prtss · DitS � 
For Punching and }<'ormln" Sheet 

Metal, A SPECIALTY. 0 
C E O . M .  C R I S W O L D ,  �@� 

New Works, Griswold Building, .�o 
33-3�-3" Union St., 0 \) "''''' • 

NEW HAVEN, CONN. '-" 

de. Every m a c  
fu l l y  Jruaranteed. for frllt' catalog and 
si7.t' "I' Illl:,:"illt: w alltll ( 1 .  Weullr t ; a s  & U asolillt: En,!.{iut' Co., P. o. Box 1 1 1 -l.-a, Kansa.'! C i t y ,  M o .  

J'titutifit 1tnttitau. 349 
Foldillg UOX, Marlin & Beck • • • • • • • • • • • . . • •  G74,u;n 
Fuel supply ulJl�a l'a tus , .I!'. E .  'Vhi ttl'morp . G74,iH1 
Fur frow pelts, WHl'liiw' for l'tlttillg, C. 

.K Sackett . . . . . . . . . . . . . . . . . . . .  (i7-1, 472, G74,520 
Furnact'. Spe U wll 'rfet'd fm·llaee. 
Fm'nact', S. A. KwlJll' . . . . . . . . . . . . • • . . . . • . .  ()74, ()4!) 
FUl"nul'l.' HIlI.l dl.'viel' 1'01' tl't'atiIlg urt', U • •  J. 

Best . . . . . . . . . . . . . • . . . . .  H7 -I,!)!)!) 
G u gt·. See l .. eatht'l' gagt'o 
(;UUH', ll. II. t-;tPYt'lls . . . . . . . . . . . . . . . . . . . . •  H7·l, ,sJ.s 
(;aUle uual'd� K '1' . llul'l'owPs . . . . . . . . . . . . . . {)74,7:W 
G-ame uoal'ds, ('te. , udjustulJle rl'volvillg 

hohler fur, ll . IL.  Lit'ul'lluPl"g' . . . . . . . .  . 

Gu['mtmt sup[lortpl', 1\1. A. I rvi llg . . . . . . . . . .  . 
Gas a[lparutus, Hcet,rlplll', O. 11. Hampton . .  

Gus, apparatus for llHlkillg coal , 1�. )1. l�id-

U7-J , 7 C2 
U7-l , f)t)1 
67-l, ()US 

herr • • . • . • • . . • • . . • . . . • • . . • . . . . . . . . . • • .  674, GB£) 
Gas COwpl'l:'ssing engine', A. II. Ilelandt' l', 

li74,-:110, 
G a s  engine, .J.  Rourk . . • • . . . • • . . . . . . . . . . . .  

Gas geucrator, acetylL'I1P, A. E.  Sl'hatz . . . . .  . 

Litts generator, acety lt'lw , J. A. :\lm;ht'l', 
G7-t-,61 1 ,  

Uas generator, act· tyll.'llt·, Muslwl' & 'Vi sbart 
thiS loek, safety, C. 11 .  Lewy . . . • . . . . . . . . . .  

Gas producer, H .  llyu t t .  . . . . • . . . . . . . . . . . . •  

{jus valvt', C . . K l1'Ol'syth . . . • . . . . . . . . . . . . .  

Hate, R. H .  COl"llett . . . . . . . . . . . . . . . . . . . . . . •  

Gearing, F .  '\T. ).lasl' . . . • . . • . • . . • . . .  _ . . . •  
Glass or porcelain wan', orllalllentillg, II. 

614, 4 1 1  
GH, 709 
674,5ta 

674 , 6 1 2  
G74,in;� 
G7-!, 5S2 
674 772 
G74:GOO 
G74,r.:H 
674, 447 

'l'buemler . . . . . . , . .  , ' . ,  . . . .  , . .  , . .  " . . . .  674, G20 
Glass pressing avparatus, U. Good, Jr . . • .  674, :nS 
Gold separating machiue, J .  B1'oyh,s . . . . . .  G74, 5a;J 
Govel'lling supply of slealll 01' othpr lluids 

uuder prl'SSlll"f', llll'<UIS for, C. M. Houhy 674,700 
GOVPl'llOr for tluid comprt�ssors, automatic, 

N .  A. Chl'isteusen . . . . . . . . . . . . . . . . . • . . .  674 , B08 
Grinder, sickle, S. U. Xehotidd . . . . . . . . . . . . .  674,74:.{ 
Gl'imliug attachwt'llt,  sil' kh' ,  II . Parmer . • • •  674, 4(� 
GUll,  llla ch ipt' , A. 11 . . MeAllistpr . . . . • . . . . . .  07-l, B l l  
GUll, SVrillg, .A .  IIu lltlt'.Y . . . . . . . . . . . . . . . . . . . 674, 7 7 1  
G U lllwr' s replottillg appanl tus, U.  L. Phillips H7-:l, G 1 7 
H air-drier, C. C. llullgt'rfon1 . . . . . . .. . . . . . . .  U7-:l, -ll B 
I-lame, .T. T. �hl'i1s . . . . . . . . . . . . . . . • . . . • . . • •  674,:JH7 
Harne fastenP L', lieL1Hett & Cowger . . . • . . . • • 674, 5:n 
Hawmel', l,' . C .  YV. Steltpl" . . . . . . . . . • . . . . • • •  ()7-l , 0-lO 
I-IuIDllH'L', po\\,pr, A. Sack . . . . . . . . . • . . . . • . .  07..,1., 7 1 1  
Hammock, I ... . A. 'V righ t .  . . . . . . . . . . . . . . . . • 674, 721 
Hammock and l'ccliniLlg' roc king chair,  com-

iJillC<l foMing, J .  E. BCl'gstell . . . . . . • . • G74, 6G4 
J-1andlp. Spp Tool hamllp .  
H a L'LlPss SUPPOL·t, It: .  F .  :.\leCaffprty . . . . . . • • .  074, 707 
Harvpstl'l' tOllgue t L'llL'k, J .  F. Stewa rd . . . .  07-1, -1S-I­
Hat pin rptaillt' L', 11� . J. \Yl'lk!" . . . . . . . . . • . .  U'7-1,G-l-l­
Hay press, Hridgt's & Smith . . . . . • • . . . . . . .  67-1, f)!)0 
Hay pL'ess, 'V .  L. B .  Carter . . . . . . . • . . . . . . .  674, H:W 
Hearse, collin 01' casket clamp, P. � .  lh'ahler 67-1- , 7 00 
I-ieatpl', 11' . C. \Veller . . . . . . . . . . . . . . . • • • . . • .  H7-1- , 5!JO 
Heater or fUl'llacp, 'Veh('1' & .Tewett . . . . . . . . 67-1 , [).2H 
Heating device, F . ;r. Doyle ( reissne ) . . . . . .  1 1 , HOS 
Heel attachillg maehim', C. YV. \\roods . . . . •  G7-!, .sOG 
Heel cushioll, J.  l'ripstIllll.ll . . . . . . . . . . . . • . .  G74, O:W 
Hpe} trimming w a l�h illt', A. :\IcDowdl , . . • . .  i)7-!, (i;�:.� 
Helmet, L .  Hortfeldt . . . . . . . . . . . . . . . . . . . . . . .  H7 -l , :m2 
Hinge, J.  It. Curter . . . . . . . . . . . . . . . . . .  _ . . . . U7-l. -Ifi-l 
Hoops, manufacture of wi!'!', 1. \VagllPl' . . . G7-l . 7 -lD 
I-lorst'shoe, 'V. )1}. 1\1essae(l l' . . . . . . . . . . . . . • .  (37-4 , I�);� 
Horseshoe attachllwllt ,  P. "TagH!'I' . . . . . . . . . .  G7-1, -lSS 
Horseshoe, llOll-slil)ping, J .  l'atriek . . . . . . . .  67-1-, G55 
Hot water and steam. heatt'l', .r. K Coomhs . 07-4, 071 
Hub, whe.el, A .  J .  l\1cCormuek . . . . . . . . . . . . . .  (;7-1-,512 
Hydrant,  II .  See . . . . . . . . . . . . . . . . . . . . . . . . . . G74,477 
Hydrous compounds, trea tillg, A .  I�. Cum-

Iller . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  074, 7 f)O 
Hygienic handkerchief pock e t  01' receptacle, 

A. ' M. Bevis . . .  , . . .  , . .  " . . .  ' . . . .  , . . . .  674, :ln5 
Ice can, P. WaiL . . .  , • • . . . . . .  , " , . . . . • . . . .  674, 489 
I ron. Spe Sad iron. 
Iron 'borings 01' drilling'S, melting, B .  II. 

"'hitt:'Ip'y . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
.Tal' ClOSll l'(', J. Schies . . . . . . . . . . . • . .  674, 7 1 3 ,  
Key fastent'r, S. J .  K l'upmer . . . • . . .  _ . . . . • .  

l\:ey rin g , tlexi'ble, R .  ]). Knight . . . • . • • • • • . . 

Kiln. See Lumher kiln. 

674,545 
674, 7 ] 4  
674,776 
674,775 

Knitting machine, G. Hlood, Jr . . • • . • . • • . •  67-1, 667 
K n i tting machine pattern mechanism, Ii' . 

674,M6 
674, 494 
074, 770 
G14 , 1;'!2 

'Vilcorn'b . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  

Laee holder, shoe, M .  J .  Bl'Ott . . . . . • • . • • • •  

Lamp, dt'ctric, C. B .  Hull . . . . . • . . . . • . . . .  

Lalnp, electric arc, R . . K RaiL . . . . . . . . . .  . 

Lamps, m a nufacture of elt'ctric glow, F. 
Blau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Last, I1j. L. Goding . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lathp, VV. Schulte . . . . . . . . . . . . . . . . . . . . . . . .  . 

Leather gage, :\1. Vassar . . . . . . . . . . . . . . . . .  . 

T .. egging. S. Bray . . . . . . • . . . . . . . . . . . . . . . . . . .  

Lever, J .  H .  Baker . . . . . . . . . . . . . . . . . . . . . .  . 

Lighting apparatus, vphicl(" A. Bl'ady . . . . .  . 
Liquid elevating whepl , n. S . .  Birusall . . . ' " 
Load transfprring devief', T. S. Miller . . . . .  . 

Loads from one track 01' POSitiOll to another, 
apparatus for shunting SllSlWJl(lPd, l\1ack-
ro\v & Cu m('rOll . . . . . . . . . . . . . . . . . . . . .  . 

Locomotive sanding apparatus, .J. Gnpp : . . • .  

Logging engiuf', A. O .  Lombal'd . . . . . . . . . . .  . 
Loom shedding m t'chanism, ID .  II('1'hprtz . .  . 

Loom take up mechanism, .J. T. :\lpats . . . . . . 
Loom , wpft l't'plenishing, l\IooI"(� & Clark . .  
Looms, rt'pairahle gearing for, A .  Chevrf'tt.� 
Lumbt'1" jointing mac-hill(', 'V. A. l'�irst-

brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lumht'l' kiln, DoziPl' & "'all\:('I' . . . . . . . . . . . . • .  

�lai1 hox, A. 'V .  Smith . . . . . . . . . . . . . . . . . . .  . 
.l\la tellPS, pte . ,  case for th(! l't'cpption of, .K 

674, 704 
674, G!J7 
674,fi42 
674, 4H7 
G7-!. 72G 
674,5m 
67-!, HG;{ 
674, :W6 
674,53D 

674 , G51 
674 , 7 62'  
GH,7:l7 
674 , 4 1 ;1 
674, 42-4 
(-j74. ():�2 
674, GOO 

GH. �G8 
67-!, 4US 
674, () 1 !)  

A .  GN'k.' n  . . . .  , . .  , ' "  " . . .  " . . .  " . "  . .  674,461 
:'Ilattrf'ss('s and metallic bp{}stf'ad, metallic 

t.russ for woven \Virf', C .  II .  Hard. 
H74, 379, 674 , ;�80 

Mf'asurf', tailor's,  A. r. Hockersmith . . . . . . 674, 442 
Measuring vpssPi, C.  r.  Hupgg . . . . . . . . . . . . . 074, 50:3 
Meat t'xtraets. pUl'if:dng, G. Lebhin . . . . . . . .  67-1 ,781 
l\Iptal ilending mac-hi llt', C .  f)p('rette . . . . . . . 074,574 
1'1etallic stripping platt'S. making, E. Su i1lot 074,430 1 
MetnlR from their OI'PS, apparatus for sep-

arating, 'V .  A. It. Loose . . . . . . . . . . . . . .  G74, 563 
)Iicro-ol'ganislUs, illocnlating SP(-lds with , R. 

Hartleb , . . . . . . . " . . . . . .  ' ' ' ' ,  . . . .  , ' ,  . .  , 674,7G5 
Miero-orgaIJisms, llutrh'ut U1t'dium for [)ro-

(Jucing culturps of lJactproids of, n. 
ITul'tleb . . . . . . . . . . , . . . . . . . . .  , . . .  , . . . . . .  674, 764 

Milk can, W. n. \Vright . . . . . . . . . . . . • . . . .  67-1,570 
·Mill. Sec Feed mill. 
Mineral wool iJriek, G. Kelly . . . . . . . . . . . . . . 674, 774 
Mop head, N .  Svenson . . . . . . . . . . . . . . . . . . . . . G74, 524 
Motor controlling cleviel:', H. S. Bristol . . . . .  fi74,G-la 
Motor elevator, movably sllsI)('nded, J .  llf'n-

n i k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 7;);3 
Motor, appamtus for gPIH'I'ating and supply-

ing motive po\Y('r to, L.  E. n.  Fievt.�t . G74,67G 
�-Iouse trap, C. R .  Botsford . . . . . . . . . . . . . . . .  G74, GGU 
�l11Sic shppts, hook s, ('t e . ,  holder for, G. A .  

Risle r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G74, flG8 
Musi('al instruITIPnt, J. C. Dpugan . . . . . . . . . . . G74, H04 
Music-al instrulllPll t ,  splf-playing, G. H .  

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 074, [);)2 
Musical instl"llmpnt Stl"illgS, huff,:." stop 

knot for, A. Sbaet'fpt· . . . . • . . . . . . . . . . . . .  074 . 0 1 8 
Nailing maehhw, II. VV . .Morgan . . . . . . . . .  674,4G6 
Nest, trap, \V. nading' . . . . . . . . . . . . . . . . . . . . (174, 487 
Nozzle, silraying. C. A ltt·nlmrger . . . . . . . . . .  074,371 
Oils containing formaldph.nle fl nd lllU king 

same, eompoullds of sn1fonized miw�l'al ,  
L .  O .  IIt'lIDt'I'S . . . . . . . . . . . . . . . . . . • . . . . . .  

Ores, treating, C . .  J. R\·st . . . . . , . . . • . . . . . . . .  

On's, treatillg.  �I . Seligsohn . . . • . . . . . • . . . • . .  

Outh, t  b o x .  H .  Ill . . . . .  , . . . . . . . . . . . . . . . .  . 
Packing for stf'am I)istons, mt'tullic, J .  

"rheelock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Paper f('P<i lU('c-hanism, J. S. Bancroft . . . . 

Paving block ,  H. D. Culvpr . . . . . . . . . . . . . . . 

Phonograph, A. L. Dnwplins . . . . . . . . . . . . . .  . 

'flhotographisc kit,  J. lIIiathpin . . . . . . . . . . . .  . 

Photographic platt� hold('r, F. W. Brt'lnn . .  
Photographic shuttf'r, Turner & Clark . . .  . 
Physician's tabh' , W. H. K�rsey . . . . . . . . . .  . 
Piano playjng oevice, pneumatic, R. "1' .  

Pain . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . .  

Picking and carding machine ff'eding 
mechanism, H .  Tinnell . . . . . . . . • . . . . . . . .  

Picture hook, W .  Edmundson . . . . . . . . . . . . .  . 
Pin. Sec Clothes pin. 

674, 41 2 
674,5n4 
674, n:19 
H74, 5GO 

674, 5G8 
fl74 , ;162 
(-)74. n72 
674,575 
674 . 8 1 0  
074. 5:12 
()7-!, !l25 
674, 682 

(174,426 �I 
674 , 746 

' 

674, 4:38 ! 
Pipe wrench , E. Childs . . . • . . . . . . . . . . . . . . . . .  674 , �!=)9 
Placket closur(', Schutte & Saf'ngf'r . . . . . . .  674,474 
Planter and f(' rtiliz('r (Hstrihl.ltel'. ('ombillf'n 

corn, Tllnnidiff & Samuels . . . . . . . . . . .  . 
Plate holder and opf'-I'ating IllPallS, 'tV. Seott 
Plow, H .  W .  �I('ng(> . . . . . . . . . . . . . . . . . . . . . .  . 

Plow h arrow attu('hmPllt, R. H. Stf'eltl • • • • •  
Plow, sculky, C.  ,Yo Dickinsoll . . . . . . . . . . . .  . 
Pneum atic dispatch s,VstNn, M. Andprsoll . . 
Poke, animal, .1 . •  T. Hpser . . . . . . . . . . . . . . . . .  . 

Potato digging marbhH', G. M. Colf:' . . . . . . .  . 
Power transmission gt�al'. H. C. Cappl . . . . . . 

(Cnntinue(! on page 3m) 

614, 621 
f)74 . 47G 
1174. 7R6 
674, f)58 
1l74, �77 
674.;17;1 
674, r,08 
G74 ;f;02 
G74,794 

GRA ND PRI�E, I' A R I � ,  1 900. In GHE�T A WA R D  POS�l BLE, 

T H E  SM ITH PREM I ER TYPEWRITER 
Occupies a n  I mperishable Position i n  the B U S I NESS WO RLD. 

Unquestionable Superior Merit 
Annually adds thousands of  names to 
the long list of S mith Premier users, 
representing every line of  trade and 
every profession . . . . . . . . . . . . . " . . 

ILLUS TRA TED CA TALOGUE FREE. 
The Smith Premier Typewriter Co., 

SYRACUSE, N. Y . ,  U. S. A .  

Save 
Money 

by us i ng the Remington 

(bt (yptWrittr Extbangt 
l J.;i  Barclay S I . .  NEW Y O R K  
1 2 4 L a  S a l l e  St . ,  C H I CA G O  3 8  Bromfi e l d  S t . ,  BOSTON 
8 1 7  Wyandoite St. ,  

KAN SAS C I TY, MO. 209 N o rt h 9th  SI . -
ST.  L O U I S ,  MO. 432 D i a m o nd SI. .  

P ITTSB U R G H ,  PA. 
3 West Balt i m o re St . .  

BALT I M OR E , M D .  5 3 6  Cal i fo r n i a  St. , 
S AN FRANC I S C O .  CAL.  

We wil1 save you from 10 
to 50% 011 rj'ypewriters of all makes. Se·nd for Ca.ta.Zoque. 

ACETYLENE GA8 AND CARBIDE OF 
Calcium.-All about the new illumluant. its quaJities. 
chemistry. pressure of liquefaction. its probable future. 
experiments perfOJ·med with it. A most. valuable series 
of articles. �iving in cotJmlete form the partIculartol of 
tll i s �ubject. Details of furn,l,ces for makin'i; thp carbide, 
���lf;:�;���or�il�iif���

rs
·stu:����'I��ci,. ��;�

in
?1.;:: 

) 0 0 4 ,  ] 01 1 7 ,  1 0 ) :l. ] 0 1 4 , 1 0 ) i> . ] 11 ] 6, 1 0 2�, 
1 0 ;! :> ,  1 11 3�, l U ;; 7 ,  ) U 04. 1 0 " 1 .  1 0 7 � ,  ] (I��, I f��: Nh�h ���?1 J8r.�'.l'o\'�t'·d � ��;�: Jrlte10 
cents each. by mail. from thi!!l office. and all newsdealers. 

Telephones, 
. ���i��t���rJgt��t �tgl�. l

n
�;i��

m
�

u
f�; 

priees. catalo�ue. etc., witb testimonials 
and references. Estimates cheerfully 
furnilSh€d .  Agents wanted. 
T H E  SIMPLEX INTE RIOR 
TELEPHONE CO. , 

4 3 1 M a i n  St . ,  C i n c i n n at i ,  Ohio.  

U P R I G H T  
D R I L L S 

I PA Y THE FREIGHT-- • 

THE , ,�L�L��RDO ' ��EELStRr�n��,� . s . for $ 2 5 
g��e� t-��iJ

l
�d�ot��e�i7�J!i,2��rg��IUO �
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GUA U ANTE ED T O  BF. A S  REPRESENTED. Write for free descriptive 
circulars and testimonials from partie,:.< in your section who are using one . . 

WM. O. WI LLARD, 6 1 9  North 4th Street, ST. LOUIS, Mo. 

10 DAYS '  TR IAL  
to responsible parties. 

DAUS' TIP TOP �rY:��Wxt�g� 
le� 'In black 
fro rn one pen 

written original and 50 copies from typewriter. It takes 
an expert to tel1 tbe duplicates trom the original. 
F E L I X  DAUS D U P L I CA T O R  C O . ,  6 Ha n ove r St . ,  N ew Y o r k  

T H E  J O H N S O N  R O T A R Y  
Simple of construction, positive ��t����nE��%f�� qri��Lp

i
t�8P;o 

pumping soap. oil, sugar, lard, 
glucose. acids. starch . £' l ue, var­
nish. cOI n  and water. malt. etc. 
Large sizes fOi' irrigation. 1\I:uie a..'l a belt or steam ]Jump, or ('Olll­
hin:ltioll, or operat�J by dectric 1Il 0 t O l '  I or � asolille engine. Mannfadurll(! by 
DA YIS·J OIlNSO:\' CO. , Stlltion Y, ClIICAGO, 

9» Llbert.y St.. , N ew York City. 

ADDITIONAL CAPITAL 
S U P P L I E D  

Charters Secured in any State. Stocks and Bonds 
Underwritt.en or Sold under guarantee and on com­
mission. Good Inventions Marketed. Cash furnished 
for any good enterpris�. 

DANIEL,.; & U O!U PA�Y, Bankers, 
6 Wall Street. New York. 

Also London, Philadelphia. Boston, San Frallciscp. 

TELEPH O N ES 
S O L D  O U T R I G HT.  
n d s  o f  Telephone Apparatus. A bso. 

or �niaYlU:���;il�<!;. Switchboards for large 

Coal M i n i n g  M ach i nes 
E LECTRIC M I N E LOCOMOTIVES 

P O W E R  C O A L  D R I L LS 
COAL H A N D LI N G  MAC H I N ERY 

© 1901 SCIENTIFIC AMERICAN, INC.
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for � Jlutomobil�s. 
NO J OIST 

CREEPING 
T R O U B LE 

Pril l li l lg- I)I'I '��I '�,  : l l 1 l o l ll a t i t - l'( 'g i � t l ' l' �ag'( '  fol ' .  c .  11 . Hootol l . . . .  . . . . . . . . . . .  . l'U lllJl, \\' . .  J. I' . .:\loon' . . . . . . . .  . . . 
Pump, d in 'et a d i l l g'  < t i l' ,  1" • .:\1. \\· i l p p i l ' I' . .  
['\UII P,  f il I 'I �l Ipply,  L. 1 1 .  :\ ash . . 
P U l U p  j ad;: ,  U . . \l( {pn;oll . . . . . . . .  . Pawp, steam , T. F. F l i nll  . . . . . .  . Pump valve, s t e H m ,  J .  1 1 .  Ballard . .  . Push uuttOIl, :-:-;. Bower . . . . . . . . . . . . . . .  . Huils at lpvd CI'O:'!SillgS, pte. , uutomutk 11 ('-

n7-1 , ;):{:,! 
ti7-l , 7k!) 
H7-1 , k l ! )  
t i7-I , ; :�r, 
07-1, tit-i:'! 
ii7-1, -�-lU 
(i7-1, .s:_:f) 
H7-1 , :mx 

viet' for openillg or eiosing SPUL'f'S hp-
Outwears tWl't' l l , E .  \Yadl')· . . . . . . . . . . . . . . . . . . . . .  G7 .,l , 7-18 Hailwa.r Jiut' COIHluctor, dpclrie,  A. l'ahll l'OS 07-1 ,-W7 Ha ilwu.r, pleasU l·l' ,  II. B. \\' "ltpJ' . . . . . . . . ()7 -1 , 7.)0 

ALL OTHERS. ��n�:::��� ���:tt���: f;. �;�h�
)
}II�ISit�)�b�'��;);lt : : : : : :  :�+1:g�g Railway 8wikh, L \\" a n t l i l l g" . . . . .  ( )74,[)()7 W" wri� ;�o� Catalogue 

I 
Rail

.

I\\����� s

.

S\.\ .. i��l��
'�' . . �.l'.'�J.� � . ��)�' . .  t�l.r: ).\�'�l��, . . ��. :  nT4, H2H 

an rtces. l-{.ail,,-uy truek, 'Y o ( ;oldh· . . . . . . . . . . . . . . . . . .  074, :aO l-tailwuys, :int<JllIa tie signal for ( ' ll' c t l' ie,  (' .  

The Goodyear T i re and Rubber  CO . II . -,;tunll . . . . . . . . .. . . . . . . . . . . . . . . . . . . . GH,G2:J 

n..uhnlYs,  l'losPu (:omIUlt syst.em of e1el' t r i l' ,  

A K R O N , O H ; O ,  U. S .  A. Refl�ie�<�t:�l�u�tl})(:)a�';l t�l� � ' i;·. · i i : ' .�·b·r�l�;l� : : : : 
G14 , 4r)� 
H7-1, .s22 
(i7-1 , -I ti:1 Largest Tire Makers in the World. Hl'fl'ig-('rutillg· Syst( ,lll , E. (' . Hall . . . . .  -----·-
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l' . .  : )�. :' �'�:)�\: . �l�': 07 -I , S;)U THE BICYCLE :  _ Rl'la.,· , 1-'. D. 1'(,a l·Ill' . . . . . . . . . . . . . . . . . . . .  0H, :dU 
HealtlJ and Disease.- By G. M. Hamm.:md. ),'1. ]). A val- Hibbon l'I'Yl'rsillg lllPcbanisUl ,  tl l l tOllHlti l', {' .  
uable and interesting paper in which the subject is ex- E. Ddle'ulHl rgPI' . . . . . . . . . . . . . . GT-I , S:'W haustively treated from t1:e f(l ! lowing standpomts : 1. Rillg'. ,sl ' l! Key ring'. [;�: c�'�1d)�;'��I�S�-;r�; �rs�:��7I�\i�g:r�T���· i1�·s��ill.uT�;'�� Hoil .. aIHl v('h icle COVPl', storm. S. \Vlllbel't . .  07-1, 81 8  

A�1t:1HCA� SUPPLEMl!:ST, No. I H U � .  Price 10 cents. i\��t:�:· l�l\lflbi;::!.' g��i1��'inl�
il

�
l
�ld' '�r�;s";i�l'g, ' ::': '  C� G7-:l, f>OO 

'1'0 be had at this office a.nd from all newsdealers. 'VpgPl'if . . . . . . . .  � . . . . . 07-l , 7 1 H  
Rolling IllI�tal hal'S, P. & R. ).Iprglel' . . . . . . . ()7-l,(i[)2 Roof, 'V . H. Grow . . . . .  G7-1,57U Hotar.\' engipp, B. I • .I Il11gst I'OUl . • • . . • • . . . • • •  G74 , -I22 Rotary PllgilH', M. VUll Gl'ldpI' . . . . . . . . . . . . .  G7 -l , 7Hi Rotary motor, H .  O .  Gadberry . . . . . . . . . . . . .  G7-l , .s:�7 Rult:'r, C. l!J.  Jpwl'll . . . . . . . . . . . . . . . . . . . . . . . (-)7--!, (j4� Ruling lllHl'hillP, C .  Burrows . . . . . . . . . . . . . . . (j74, -l:�-l Sad iron, 'I'. 1<'. Hagt'l'ty . . . . . . . . . . . . . . . . . . .  137 -l. GU-l Sadule cushi01l , ,Yo 1. Bunkl� l' . . . . . . . . . . . . . .  U7-l, -lfi l 
:-;ad<lh's, bucking roll for stoek or l\h'xican, J .  Clark . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  Snfpt,Y hook, "t. D.  Jewpll . . . . . . . . . . . . . . . .  . Sash bohlpl' and fastener, O. D. RI'I·v('s . . . .  . Sawing lllHehilu', circular, .-\. . IIillm:IIIll . . . .  . ,senlp, A. Dp VilhiHS, .Ir . . . . . . . . . . . . . . . . . .  . SC'alp, h.nll'ostutie eOllllluting, S. Bl'llg�ton . .  SCI',1l1H·I'. ro(ul. I� . P. 1.,\"I1<:h . . . . . . . . . . . . . . . .  . Screw urivt'r, G. L. 'Yooul'nfl' . . . . . . . . . . . . . .  . 

THE HUNDREDS W H O  ARE lJSING THE S"at. :,;.." Drop spat. SeWill,g llluehine 1001'1:'1' llH'cilanism, E. ::\[Ul'-
Thomas Auto=Bi phy . .  . . . . . . . . . . . . . . . 674 , 61 4 

SewiH� lllu<:hi l ll' trimming mechanism, Di-1ll00Hl & Dial . . . . . . . . . . . . . . . . . . . . . . . . .  GT4 , GOr, 
delight In telling us of its enchanting use. 'fhere are 
more biCYCle dealers handl ing the A UTO-BI than all 
���i�n�(t\��· o��{l�)\��t1��

b
��l�r br��gl:rii�a�. it i s the 

rr Send for Catalogue and TesNnwnials. 

E. R . T H O MAS M O T O R  C O . , l  00 B roadway , B u ff a l o ,  N .Y .  

50 MILES FOR 10 CENTS, is the Does not G et o ut 
of Repa i r ; 

H a s  n o  

Shadp anu  curtain hol<lt ' l' , window, C .  FIl'm-illg, .JI'. . . . . . . . . . . . . . .  . Sb:HlL' 1'0111 '1' ll l'ackt't, 1'\. I. I-Tolnws . . . . . . . .  . Shadp roller, ('xtpllsihlp, C. A. Baker . . . . .  . Shaft coupling, F. Sha w . . . . . . . . . . . . . . . . . . .  . Shaft eouplillg amI tlnti-l'H ttlpr, com hhH:'d , 
.T . .T. l\:oehpl' . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sll 1'l1. t�xplosiVl', R. 'Sfae)Iartin . . . . . . . . . .  , . 
Hhingling b l'HCkt' t ,  J. R. Cas(·holt . . . . . . . . .  . 
Sift(,l', ash ,  'V. McK(-'(-'vt·r . . . . . . . . . . . . . . . . .  . Sign, illuminated, Smith & \Vatsoll , 

G7-l,7!)lS, f)7.,l, 7nO, 
Signal hohkl', W. F .  Coston . .  Signalillg Ut'Yic-P, ph'etrie, C .  I·" .  '\VilLlpl' . . .  . Singlr·trel', doubletrPl'" de, J. MacphaiL . .  . Skatl" l'ol1pr, T. 'V. Bl·yunt . . . . . . . Skate truck fruml', 1'011('1' ,  T. 'V. Bryant . .  . Skippillg l'OP(' , ,Yo C. Black . . . . . . . . . . . . . .  . Snatch hool\:, \V. T. Gt·rmally . . . . . . . . . . . . . .  . ,spalllH'r, F. O. Lagcl·hpck . . . . . . . . • . . . . . . . .  Spl'ctael\'s, .J .  'Vag-Il I'l· . . . . . . . . . . . . . . . . . . . .  . Speed l'('gulator, lll('dwllicul, G. E. Lob . . .  . 

G7-1, H77 
()H , � 1 4  
674, 7;'2 
6H,HD 

614,444 
G7-i, flO!) 
G7-\.,7rlH 
674 , r. 1 :� 

G74 , k l H 
67�, 4()O 
H74, GGil 
H7..j., f)k:� 
H7-1 , 727 
G74,728 
674. -I-:n 
674, -Ifi2 
67-\. , 778 
67-1-,tl27 
674,42:] 

8pillning and doubling llludlinery, formation of cops in, T .  Ashworth . . . . . . . . . . . . . . . f)74 , 72:� 
Spirits, clpetrol,\-tie Il l'(Wl'ss of purifying 

Motor Bicycle 
makes an average of 35 miles an hour over most 
any sort of road without effort and with 

P E R F ECT SAFETY. 
T h e  Mitchell is a Bicycle Automobile built for o n e '  l �  al ways under perfect control ;  . as Simple in opera� 
t l l1 g as an ordi n a ry wheel. It is built for wear and 
tear and not for a toy. F U LLY C U A R A N ­
T E E D .  Inf'ormatlon sent free. M'f'd. only by 

W I S C O N S I N  W H E E L  W O R K S ,  Dept , G .  Rac i ne ,Wis . 

c-l'udt', La vollay . & BOlll'goin . . . . . . . . . . .  . Spoon, r. Marx . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
8pl·<1,,' tuht� for lwhulhprl'l, ",. . & J. Bopkel . .  ,stackpr, hay, "'T . A .  CUVl'tt . . . . . . . . . . . . . . . . Stamp <1ttixing lllach illC, A. S. Hpintz . . . . .  . Starching macbhw, F. \V. Collier . . . . . . . . .  . 
Stel'L'oscop", A, 'V . .  Tones . . . . . . . . . . . . . . . . .  . 
Stirrup, 'V. ),1. Stewart . . . . . . . . . . . . . . .  . Stocking SUPPOl'tpl', dnplpx, J. A. Hudson . . . Stonp vencer, u l'tili cial, .J. C. l\1(�Clellaban . .  Storuge batter,,· , 'V .  Gardiner . . • . . . . • . . . . . .  Stovp, J.  E .  Hanstield . . . . . . . . . . . . . . . . . . . • .  Stovp door, ('al'tpr & Ilansfipld . . . . . . . . . . . .  . Suit hang(' l', folding:, B. E. H. Heinrich . . .  . SUSpf'll(](' r euLl attaehmput, C. H. Domp . . .  . Swing, D. C . Cohlp . . . . . . . . . . . . . . . . . . . . . . .  . 'rap and pump, combilwu. :\lobn & Lal'Ul . . .  . Teeth, l'Oot canal filling for, C. T. K iusman . 'relegraph �ystl'm ,  t.vpewl'iting, F. D. Peurne 'l'plegl'aphy, ph�ctric, O . J .  Lodge . . . . . . . . .  . 'l'eh'phollC line calling appal'atus, party, J .  

67·:l ,7S0 
6H, 4·16 
674 ,k:t� 
(i74, -I-f)G 
674, 7:];) 
G74,4B7 
674, 44:\ 
ti74. -lSG 
67-l, 5[)!l 
H74 , Gl f)  
674,G01 
674,4G4 
074 , 4fi:: 
G74.557 
67-1, 7:11 
G74,4D6 
H7-! , 5 1 0  
674 , 4 1 !l  
67J ,4GB 
6H ,84(; 

J. O ' ColllH'll . . . . . . . . . . . . . . . . . . . . . . . . . .  674 , 51 fi 
C I $200 Tele

y�lOprein· . ��
l.e.�r.a!�� .i.ll.S.t�·�I��:I"� .1:��:�C.

t.o.I': Patee Motor yc es, . 'l'l'lr-pbOlW sw!tell!>ua",l ,  II. A. DOllglas . . . . .  . 
No other make of Motor ('ycle 'l'dl'llbollC systl'lIl ,  Yaxlp'y & Caddt'n . . . . . . .  . 
can ma 1ut.ain u f'l.peed anywhere '1'eleseopl', n. A. Fiske . . . . . . . . . . . . . . . . . . . . . 
near pqual to this wonderful TPll'SCOPl', prism, C. IIPllsoldt . . . . . . . . . . . . .  . 
n.achine. it is light. stl-ong, Tellurian ,  A. A. lIoylm<lIl . . . . . . . . . . . . . . . . . . 
serviceable and reliable. 'Vill Tbill jack, vpbielt:>, C. II . Puffpr . . . . . . . . . .  . 
go ,",-very time, any time and alJ 'rickpt bolder and indicator plate, l!'. "T. tht time. No experiment, no Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . plaything, fully guaranteed. TimlJPr sl:)parutol' , T. B. Comly . . . . . . . . . . . . �----"---"""'" .\loney refunded i.� not as de- 'fire' , pneumatic, "'T. Covill tl'PP . . . . . . . . . . . . . scribeu. Big trade discount. WRITE U�. 'rirp, solid ruhb('r vf'ilielp, F .  A .  SpiiJerling .  

PAT E E  B I CY C L E  C O . . I nd ianap o l i s ,  I nd . ,  U .  S .  A.  'rire valvl', ;\1. M .  BrowlI . . . . . . . . . . . . . . . . .  . Tires, automatic pump for, A. C. & L. S . 

674,ii�1 
()7.J , -I02 674 ,�()7 
G74 . f)7 0  
H74, 4ii3 
67 -l , 7 n.s 
G7-1, ,sl fl 

674, 802 
G7-1 , -I55 
674, -I-:�ti 
674. 478 
67 -1 , 572 

.. \nut"rsoll . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  674 , 722 

T H E H U B  
will keep you posted on 

Automobiles. 
At news stands 01' by mail, 

25 ·cent8. Six months' 
subscription $1.00. 

TH}j'} H U B ,  
Uoom 6, 24 M u rray St .. New Y o r k .  

'robaeeo ll'uves, apparatus for sorting, B. O .  
Dahl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . TonglH' snpport, H. C. Burk . . . . . . . . . . . . . . .  . 

Tool, D. O. Brunner . . . . . . . . . . . . . . . . . . . . . . . Tool. eombination, S. J. Johnson . . . . . .  _ . . . . .  . '1'001 handlf>, ,J. C. Lambert . . . . • . . . • . . . . . . .  Track glige, l-t. Magnuson . . . . . . . . . . . . . . . . .  . Trap. ' S('e Allimal trap. 

I Trollpy, J. Trickpl . . . . . . . . . . . . . . . . . . . . . . . .  . Tl'ollpy, A. Palmros . . . . . . . . . . . . . . . . . . . . . .  . Trolle;v wire clip. J. 'V. PPI'l'Y . . . . . . . . . . . . •  'l'rollpy wir(' hallger clamp, U .  II, Riek(� . . . .  Trolley win' supporting and eOllll( 'diug op-

674, 573 
674, 452 
G14, tif):1 
(j74, 7:�f) 
G74,702 
674 , f) (i-l 

674,5sn 
li14 , UO 
U14, fi1 7 
G74, (-i[it) 

YO UR 
vic(', G .  B .  Ricke . .  , . . . . . . . . . . . . . . . . .  . ---- .-.----- 'rl'OU8prS 01' g'o,,-n hallg('r, I'�. E. II . lIt' inl'ieh. BIC YCLE 'rl'uck, ei('vating, K. U. Rickards . . . . . . . . . . 

67-1, 657 
67-l,fi5H 
G7-l , -l 7 1  
614, 820 
G7-1 , ()45 
G74, 5H,s 
H7-!, :;!)"! 
GH,�lii 

BY-TH E-BYE.  WHEN Y O U  BUY A BICYCLE 
Le sur� a n d  Imy t h e  best, 311<1 th:lt llle:ms (he 

B U F FA LO K I N G . 
either" R:u·er' 'or" Spel·ia l . "  
T h e  "(,,!\leell" is f o r  a l1uly. 1\ 0  better bui lt wheels ()11 
the TIlarket.-e\·ery rider 
satisfied. Thoroug.hly Itp 
tn (late in impr('\-tIJJents. 
All parts of best materials . � . _ 
Put to!-rether hy skilled -----"�,� 
TJiitl\\T �r.ic e

JI��� GI�:ii�:l�I\C�;.t:�C:;r�f�l: �:
ei�: ,al}�i�.tiA: 

'1'nlHk handh', \Vilhitf> &, Hoy t .  . . . . . . .  , . . . . 'l' l'tlSS, DPllUU'l'l' & l'Jckhart . . . . . . . . . . . . . . . .  . 
'l' l'll�S, bpruial, J. 'Y. Runkel' . . . . . . . . . . . . .  . TulH', Bt'ck & Townsend . . . . . . . . . . . . . . . . . . . TUlllH'lillg apparatus, D. L. Hough . . . . . . . .  . TuriJine or water wbppl, COlllPOUlId,  U. V .  

Stal"'.)' . . . . . . . . . . . . . . . . . . . . . . . . . .  H74, gOO Twine holflf'r and takp'-up, J. '1'. li1.l I lting, Sr. oi-l, -l;�:� 
'l';qJP casting and compol'ling maehill t ·s, di (' cpntt'riug' mpc-haniSIll for, .r. S. Ballcroft. 
TYIW casting and comllo8il�g mal'billPS, gal­Ipy lIwchaniSlll for, ,1. S. Hallcl'oft . . . . . . G74,;{75 
'l'ype casting 01' oUWl' lllac-hines, Uuit! inject-ing mechanism for, .J. .s. Bauel'oft . . . . .  674,:::;74 Typewriter attac-hmeut, A .  J. Speart' . . . . . .  674, 4lS2 'r,,' lwwrjlPr kl·.rbo<lru , J. B.  Vitial . 67 -1 , 7""7 'l',,'pP\\Titpr pa)L'r tensioll, A. \Y. Stl·igpr . . . .  G7-1, [)�t-i Tj'IWwriting machilw rulillg and ornamenting-mpcli<lnislll , C .  "r. llowpll, Jl' . . . . . . . . . .  G7-1 ,41 G Umhrplla loek ,  T . . T. Zopllt, l' . . . . . . . . . . . . . . .  f)7-1 , :-mO 
Undprfef'd fm'naep, \V. R. '''"ood . . . . . . . . . . .  H74, !)-IS 

HOW TO MAKE AN ELECTRICAL V:?�;�e(�'"�::;�I:�;:�:r1/xgtll��7�1�;
it, . . K . . N�r:h : . gn�g;; 

Furnace for Amateur-s (Jse.-The utilization of 1 10 volt Valvp, 'V. F .  �Illlhlll(,Y . . . . . . . . . . . . . . . . . . . .  H7-1, 7DO electric circuitH for small furnace work. By N. J-lonroe Yalvp. plpC'tromaglletic , N .  O .  Lindstrom . . . . 67-1-, (-:iX:� Hopkins. 'I'hh� valuable article is accompanied by de- Valve ul t' ellallism, pxbaust, A. B. de Bou-tailed working drawings on a large scale, and the fur� vand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 -I , ::m7 

�:������I�.
m

T��s
b
�rtill;�:t���t:;��d\rie

s���i�Ii�� Valvp rpgnlating deviee, Wtlste, J. A .  Hol-

���Ei;l�t� K1��[��'�EO��AAr��!a��;y, E�eY��1rc�ii;: V<lly!:�1�.�)���7-���· c:  ·ii. · P:;l:sh'a'li : : : : : : : : : : : : : : : 
or by any bookseller or newsdealer- Valve, saf(�ty, C. li� . �\-�I'lIal<1 . . . . . . . (-)74,(-)74, 

__ . ___ . ___ . Valvp st'ut, ail' hl:u;t, \V. r1�nl1Pr . . . . . . . . . . .  . 
AUT()MOBI LE STEAM BOI LERS ��:::�' �:;���(�',l;., s�PP�:' I�;';'(,;;;:l';�('lli('

r : : : : : : : : :  f::�t:t:, ���g;,��:.7.:l!.7Y(�I�.p�tl'i;'. �ip!�;('���T.O.l �(: : : :  
Vphi(' l i� stp('ring <1pvicp, hOl'Ht'l t 'ss, F. R .  

674,G07 
674 , H84 
674 , fj'j' [i  
()74, .. HiO 
(;7-1, H!)(-j 
fl7-l . !)7S 
67-1 , S2 1  
()74. (j()H 

These Boilers are made of fire 
bux steel . which has a tensile 
strength of 55.000 pounds. A 
double butt strap seam is used. 
The bottom end of sbel1 is flang­
ed to take flat head . 'rhisflange 
also takes care of difference in 
expansion between shell and 
copper tubes. Eaeh boiler is 
tested to 600 pounds C. '\\.T. P. 
Can also furnish boilers with 
seamlesl'l cold drawn shell 

Hipstf' I' . . . . . . . . . . . . . . . . . . . . . .  (-)74 , 40f) 

- - - EVERETT. MASS. 

V(-'bidf> "'hppl, H .  J. Wrigh t .  . . . . . . . . . . . . . .  674, 720 V('bides, dutch dpvice for splf-propelling, L. A . Schlplwcker et al. . . . . . . . . . . . . . .  . 
Vpnding machine, D. E. Cody • • • . . . . . • . . . . .  Vi-'lwpr (,Httpr, F. Kraus . . . . . . . . . . . . . . . . . . .  . Vt'tprinar,v �mrgieal instl'umf>nt, G. T. :Mill s .  
Voting machine, W. A. S,Yaren . • • • • • . . . • . • •  

(Continued on. page 851) 

674,521 
674 , 601 
674, ;'(-)2 
614. 7:18 
674,388 

�*********�***.�******�*��*******�*�**�*�*�***1I � � 

i ,,-- The UKhotal"_",,; ; � 

! Blue Flame Oil Stove 
:: ( FOR H O M E  OR CAMP OR Y ACHT) 
'to generates gas frolll eotnnlon kerosene. It will boil a 

quart of water in two minutes and cook a dinner quickly. It : can be regulated to any de.1o!ired degree of heat. It has no wick Qt. 
'10 ��I� h�i��

b
�::�� s����·��i�)1 ��b�I���o�iti��J��J

e
e���Il�������� � 4¢ mansbip - A ch i ld can operate it. ! 'to 'rbe  <. Khotal " costs littl e to buy and little to run. The 

'to combust.ion i

.

" pe

. 

rfeCt j no smoke, no smell, no Boot deposit on 
oIP pots and pa.n�. 
4¢ Picture shows smallest size, 8 ins. bigh, weight � lbs. Price 
., $3.75. Made III SIzes large enough to cook a course dinner. i 
ot/> T H E  H Y D R O CA R B O N  B U R N E R  C O . ,  1 9 7 Fu l ton S I . .  New Y o r k  : lY'rftr ,tOT ErN lUnstTated Book G. Boston, Mass. : Globe Ga.s Light Co. , 77-79 Union 8t, 
�9999999999999�9999�99999999999999999999999999999999� 

ROAD WAGON-Style O. $ 1 ,000. 
National Automobiles are always ready to 

run, do not ' " f reeze u p" i n  w i n t e r  o r  roast you 
i n  summer, have no Unpleasant odor, do not 
leaye a trail  of bli nding vapo r and are no ise­
less .  

To appreciate T h e  National you should own 
one of 4 ' the other ki nd" firs1:, but as you can't 
do this send us  ten cents in stamps for our 
'"A uto Book." If  :vou contemplate purchasing 
an Automobile, this will be the best ten cent 
investment you ever made. 

Illustrated pamphlet mailed free to any address 

The National Automobile & Electric Co. 
I N D I A N A P O L I S , I N D . 

1 1 1 '>  East 22,1 Street. 

'Ilie 
9/pplause 
Ill . . . . .  
'Iliousands 

Is the 
reward 
of the 
winner 

G ®. J 
Tires 

are 

Fastest -- S afest 
Detachable--Double Tube--Corrugated 

Catalog upon request 

G &- 1 Tire Company, Indianapolis 

B lCYCLE TIRE REP AIRING. - THE 
Mending of Single Tube 'l'ires. - A  practical article i l l lls-
Mf!����a

e
pl������, (t�kl���I�

t
�l�t�

a
���b�rab(?ng

l
�Fti"g;i

i
�� 

anu the use of puncture banus. 9 illust.rations. Con­
tained i n  SUPPLEME::'IiT 1 t Uo.! .  Price 10 cents. E'or 
sale by Munn & Co. a.nd a!l newsdealers. 

F A N M OT O R S  

I THE  O R I G I NAL A N D  GEN U I N E  . : . : 
Rubber Goods. Perfectly imi­
tate line-II. Are durable and 
keep white. They go to all 
parts of tiJ e  Globe. vVrite for 
Cat,alog. W e  w a n t  Agents 
everywhere. l\1'f'd only by 
W i n d s o r  C o l lar  & C u ff  C o . ,  

W i n ds o r ,  C o n n .  -��-

T H E  L IG HT THAT WO N 'T  FA I L. 
Every smoker ought to carry the 

" S U CCESS ' A U T O M A T i C  MATCH SAFE. 
Less than � inch thick. Fits veRt pock­
et like a vhdting card. l-J a 11 d S 0 III e l y  
nickeled. Easily tilled, Match strikes as it comes out. Will la�t forever. 
Price 25 cents. 
�- SPEC IAL OF.FER TO GOOD AGENTS. 

S U CCESS I N T R O D U C T i O N  C O . ,  1 5 4 F ilth Ave . ,  N e w  Y o r k  C i ty. 

ELECTRIC LAUNCH MOTOR. - THE 
design in thi s  pa.per is for a motor of unmmal Rimplicity 
of com�truction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over al l and 4 feet 6 inches beam. draWIng 18 inches. and 
�e�a�6�lr� Of

IlV��fl��,��
g !riig �la���:. 

a S
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Al\'f]l:RICAN SepPLEMENT, No. 1 20�. Price 10 (\ellts by 
mail, from this office, and fr..-.m at] newsdealers 

DICKERMAN'S 
DURABLE DESKS 
Don't buy until, 1/0U aet our cafatogue-

100 pages of nwney savina val ues. 

A M E R I CAN STORE S T O O L  CO . . 33 H oward St .• New Y o r k  

�� i DRIVING LAMP. 
l "r is the only perfect one. 
I 'I' WIll not blow or jar out. 
1 '1' gIves a clear, wbite light. 
l'r IS 1 1  ke an engine head-1] ilt. 
1 '1' t6rows the light straight 

ahead from 200 to 300 ft. 
I T burns keroRene. t: Send fa>' bU')k ( free ) .  

R .  E .  D I ETZ C O  . . 6 0  L a i g h t  Street .  N e w  Y o r k .  
l.Ientinn this paper and get special dtsCOunt. .... · � 

�-ESTA B L I S H E D  1 840 .-�� 

Building Edition 
S(i�ntifi( Jlm¢ri(an 

M O N T H LY. $2.50 PER ANNUlll . 

SINGLE NUllIBERS. 25 CENTS. 

'l'he BUILD1)lG EIHTTO� for 1901 is the handsomest 
ma.gazine in tbe United Btates. It has many new and 
impol'tant features. Send 25 cents for the March 
number, and see the new departments. The illustra­
tions and cover are mo:re attractive than ever. SenL1 
for , I  Are You About to Buil d ? "  and be convinced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 

Our fan motors are artistic in 
deSign and very economical in cur­
rent consnJO}Jtion. 'They can be 
run at four speeds and are equip­p� witb swivel joint to throw the 
breeze ill any direct ion. Mechani­
cal construction is of the best. The 
machines are ab�olutely quiet 
running. It interested, send for I M U N N &.. C O  booklet B X. • � T h e  H n l t z e r·P.abot E l ecf'ic C o . ,  • 

Boston ( Br00kline) , Mass. Publ ishers, 361 Broadway, N ew York. 

The . .  
Improved 

APPLIED TO YOUR 

AUTOMOBILE 
• •  OR . .  

CARRIAGE 

BELL ODO METER 
will give you the exact distance traveled. and an­

nounce each mile passed by the stroke of a bell. 

Send for Desc'ri,pt-il)e Ci,rcular S. 

S. H _  D AV I S  &.. C O .  
Cor. Portland &; Sudbury Sts., Boston, Mass. 

© 1901 SCIENTIFIC AMERICAN, INC.
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The Search 
for Work 

The man who can do something 
bett,er than anyone elBe doesn't 
search for work. Employers 
s e arch for him. We teach the 
theory of engin�ering and t h e  
trade s  to men a l ready at work. 
Thousands of our students have 
secured a. 

Salary- R a i s i n g  
E d u cati o n  

i n  Mechanica l ,  Electrical, Stenm, 
Civil or Min i n g  Eng in eering, 
Chemil-;try ; Arehitectnre ; Plumb­
in,!! : English Branches. 

When writing state subject in 
which interested. 

International Correspondence Scbools. 
. Uox 942 ! !ii;cranton, Po.. 

E L E C T R I CAL  E N G I N E E R I N G  
TA U G H T  B Y  M A I L .  

\Vrite for our Free Illustrated Book. 
" CA N  I BECOM E A N  ELEC. 

TRICAL ENGINEER ? "  \Yp t .. . 't" h I<: lt:'dri{'al Elli!I lIt't'rini!, El" , ' tnc Li�htin;,:, 
El .. l'tril' H:11 1  \\ �y�, I\lech.wicai £ug-im't"rillg-, �team I<:lll.:'i-
1It'l-'r1l1),(. \\t'('h:\Tl it'al j )rawillg, at �'Ollr hom .. b,v mall . l ll,.,tit i lt .. in , l or" .. d hv Thos. A. Edb" n [l.nol others. 
}: LEFl' H l (' AI� ' E" m " E E I! I " �T I'ITTE. 

Dept. "\, 2.J:O-2.J:2 \V. 23d :oot. .  � e w  York. 

R O S E  P O LYT E C H N I C  I N STITUTE  
A t;ollege o f  FJngineering. Mechanical. Electrical, Civil 
F�Ilgilleering ; Chemieal ('our�es ; Architecture. Exten­
siv e  :-;hops. .Modernly pquipped laboratories in aJl de­
p t rtment::;. l£xpense� low lUlh year_ For catalog, 
address C. L. M F.}'JS, President, Terre Haute, Ind. 

Cbt BUss EI¢ttrital Stbool 

Snr���i1 employers are willing 
to pay and pay well. 

To introduce the high standard 
of the American School of Corre­

spondence,  th e  Trustees will award 
a limited ll ulnher of Free Scholarships 
in Electrical, Mecbanical, Stationary, Locomotive, 
Marine E N G I N E E R I N G ; Heating. Ventilation 
and Plumbing ; and Mechanical Drawing, to 
properly reCOllll11 ended a p p l i cants. . 

App1i('((fion Brank on l'f'qllf'.�t. 
AMERICAN SCHOOL OF CORRESPONDENCE, 

( Chartered by the Comnwml'elt1th of Mau.) 
Boston, Ma.ss. ,  U. S. A. 

Learn to Write "Ads." 
Our employed graduates are making good salar­
ies. :.\tIore than t h e y  ever commanded in other 
posit Ion!'. '11allght thoroughly by mail. Ad. 
Wl" it i llg is not ge'"J ius , but an easily acquired 
businc::'l.:!. IAtt'ratul'e on  rt'Qltf>8t. 

Pa ge-D avis A dvel'tising School, 
Suite 20, 167 Adams St .• ChicagO. 

For making joints in gas pipes, steam pipes, water 
plpe�. compressed aIr pipes, and putting around gas­
kets and flanges, c�ps. ht'ao.ers, bolts and nuts, Bot/] mg 

excels 

D ixon 's  
P i pe -Jo int 

Compou n d .  
Joints can b e  easily taken apart 

after years of m�e even when tbe 
pipes are rusted. J\'lanufacturers, 
machinists, engineers, contrac­
tOl� and gas companie" freely use 
and endorse it. Book I et tree. 

JOSEPH D I XO N  (] R U C I B L E  (10. 
Jersey City, N • .I .  

ACETYLENE BRILLIANCE i 
, Sncb as our Generator produces, is almost sun- light; I 
: fmrpassing any other knr,wn al'ti fieIal l ig bt. 'l he 
! flame has neither ::-'llloke nor smell j and yields 25 
candle-power frOID each X! ft. per hour burner. 

, The I Carbide Feed ·1· 
Generator 

!T����d
it
O?S t��()���T�!l fr��l�g�.;�� 

i�/8tg:f��1r�� I 
I sylvania Htate authorities ; approved by scientists. I 
Send f'}r lIterature and our price list. $15 to $1000. I 
4 to 1(]()() light •. 

I THE J. B. COLT C " MPA N Y  
2 1  Barclay Street. Dept. 5, New York. 

PHII,,\DRT.PHIA. H()�T():\. CHiCACO. 

'V a m p  iron, M_ Uriswold, .f l" . . . • . . . . • . . . • • • •  

\Yasbiloilt ' l' ,  .J. n.  & ,,' . \Y. �tull . . . . . . . . • • •  

\\·aslwr. ��'!' Bot t II' \YHsbt ' l' . 
\\'ushillg' a lld blt'aeh il lg t'ompouud, F. I ... 

Harlpll . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

\Yashing dt'vict', T .  �1. Putt isoll t't a l  . . . . .  . 

"'ashing rntlchiIH', Z. :-;. & �1 . C. ltauuleman . 

\\'ashillg m(l<.'hiIH',  (; _ .J. ( 'liut' . . • . . . . • . . . • • .  

",Yashillg m:J.ehilH', \\' .  Adwsoll . . . . . . . . . . . • .  

"" a teh l'pg'ulatoJ', II.  SaHlioi'.; . . . . . . . . • . . . • • • .  

\Yatt'r gag-p, self n't'Ol'ding', O .  C .  Patton . . .  

\YatPl' s\'al or trap, .J. .J. - Fo.y . . . . . . . . • • . • . .  

"\Yeatht' l' stl'iV, S.  D .  Harling . . . . . .  , . . . . • . . .  

\Y eighillg lllaeliillP,  automatiC', J. B .  Schu-
man . . _ . . .  _ . .  , . . . . . . . . . . . . . . . .  , . .  _ . . .  . 

\Yhp('} for trlH.--'kR, haskt·ts, pte, J. FowL . .  . 

\\'hpPlhul'l'O\Y, N.  B.  Ppi l'('P . . . . . . . • . . . . . • . . •  

\YiIHlmill, A .  Hal'al(}son . . . . . . . . . . . . . . . . . .  . 
\\7i lHlow, G. H_ \VutkillS . . . .  , . . . . . . . . . • . . .  

\YilH]O\\' wm;}l(-'r, J.  Bll is . . . . . . . . . . . . . . . . .  . 

·W'- ir!' ('lump alld Rtl'd('hpl', .J. Murtin . • . . . . .  

"Tire l'ovpring maehilH', ChulIllJPl'lin & .:\Iul'-
my . .  , . . , . . . . . . . . . . . . . . , . . . , . . . . . . . .  . 

\\,iI'P fastt-'nillg clip, J, H. Duuk _ . . . . . . . . . .  . 

\V I'l'll ('h, J_  IIo\Yf'll . . . . . . . . . . . . . . . . . . . . . . .  . 

",Vn'll('h, n. C. Stonffpl' , . . . . . . . . . . . . . . . . . . . 

\\7 1'P11('h, 'Y. If. Petprs . . . . . . . . . . . . . . . . . . .  . 

"'� r('IH.'h and grippiJlg dE'vice, combined, .r. 
rr. GOltlJOUt . . . . . . . . . , . . . . . . . . . . . . . . . . • 

Zinc IH-'a ring Ol'es for obtaining zinc, etc. , 
treating, S. O. Cowper-Goles . • • • • • • • • • •  

DESIGNS. 
Badgp, E. L. LOg'p(' . . . . . . . . . . . . . • . . .  34,521, 
Roilpr bra('p, J. J .  O ' Brit'll . . . . . .  _ . . . . . . . . .  . 

Box, papPI', P. B. )Iyel's . . . . . _ . , . . . . . . . . , . . 

C igar rolling machinp roller arm, .J. H.. "7ill_ 
iams . . . . . . . . . . . . . . . .  _ _  . . . . . , . . . . . . . . . . 

C igar rolling machilw top bell framp, J, R. 
" '"illiams . . . . . . . . . . . . . .  , . . . . . . . . . . . . , . 

Display box for lleneils, ppnholdpl's, ete. , 
IlJ. Rpl'olzheinl('r,  , . . . . . . . . . . . . . , . . . . . . .  . 

DisIllay card, Hpiningpr & Ungpr _ . . . . . . . . .  . 

Drillkin fountain hasp, Grnnpwa ld & Hooper. 
Drinking fountain, G runewald & Hooper . . . .  . 

}<'abrie, D. J. Sptlrnan . . . . . .  _ . . . . . . . . . . . . . .  . 

Fire k illfllpl', E. Pollard , . . . . • . . . . . .  _ . . . . . .  . 

FUrllaf'P tilp, J. Murphy . . . . . . . . . . . . . . . .  _ . .  . 

(l-par "\yhppl, F. O. Bullis . . . . . . . . . . . . . . .  , . . . 
(;1ov(> sockl't fastpllPrs, back membPl' for, 

E. Pringle . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 
G-olf ball, S. J. Cooppr .  _ . . . . . .  , . . . . . . . . . . .  . 

(-irinding platt', "7 ,  E. Copenhavpr . . .  34, !)4-l, 
lIook, A .  Rrockplhank . . . . . . . . . . . . . . . . . . . . .  . 

Hook, V. A. Galaghpr . . . . . . . . .  , . . . . . . . . . . .  . 

.J(,,,,pl casp, ptc.,  H_ T. rrhomas . . . . . .  , • • . . • .  

Lantprn, G .  SpmleI' . . . . . . . . . . . . . . • • . . . . .  , . . .  

Mopstick hpad. G ,  'V. Hart . . • . . . • . . . . . . . . . .  
Nut lock, J. R. "-rilliams . . . . . . . . . . . . . . . . . .  . 

Pail cover, saIl, A. A. Low . . . . . . . . . . . . . . . . .  . 
Pocket piN'P, �\.. R. La('hp . . . . . . . . . . . .  , . . . .  . 

Puzzif> hoarll, B . .T .  Applpton . . . . . . . . . . . . . . .  . 
Rug, �\.. Pptzold . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Scalp hpuring, F. O. French . . . . . . . . . . . . . . . .  . 

Spoon, A. Phillips . . . . _ . . . . . . . . .  , . . . . . . . . . . . 

HPOOllS, forks, t'te . ,  handlp for, ,Yo L. 
"T ilks . . .  , . . .  , . . . . . . . . . . . . . . . . .  �4, 524, 

Stove, J. I<�ckprt . . . .  , . . . . . . . . . . . . . . . . . . . . . .  . 
Top, It. M. Panf'oast . . . . . . . . . . . . . . . . . . . . • . .  

Truss snpport, Allison & Brown . . . . . • . . . . . . .  

Yphidp bouy, E. B .  Gallaher . . . . • • . .  34,548, 
\Vrpnch, F .  II. Engstrom . . . . . • • . • . . . • • . . . • • •  

TRADE MARKS. 
Ale, bf'er and port('r, Frank Jont�s Brpwing 

f37-l , fi:.!H 
ii7-l, (j�n 

H7--l , r.H;� 
ti7 --l , 7--l:.! 
tj7-l,47U 
074, 0--1-1: 
074, 0tj1 
(i7.J. , 7 1 �  
f)7-l, t);�4 
(j74, -l;�!) 
G74, �;:b 

f37-l, ;�SG 
07--l,[)77 
UH, 7 1 0  
t)74 , r')[)--l 
07-l, -l!)() 
t17-l , : : G(j 
074, 445 

07-l, 070 
t-i7.J. ,  .. Wa 
()7-l , 7H7 
074,B01 
G74 , H 1 -l  

6H, lk;O 

674. 809 

�4, 522 
a4 , [)[) 1  
;{4, [)2.s 

R4. 525 
:�-l, !)5:1 
:14, !)[)� 
:_�4. 54() 
:)4,5-:1:0 
34,540 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;16. 44H. ;H1. 449 
Ammunitioll ,  eertain lHlIIlNI, Petprs Ca rt-

ridge Co,  _ . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  . 

Bandages, Sllsppnsor,r, "7are Mfg. Co . . . . . . .  . 

Blastillg powuer, II, A. "·eldy Powder Co . .  . 
Roilpi" cleaning compounds, cprtain named, 

�6, 461 
;-:W, 454 
an, 4nO 

Illtpl'national Roilpr Cleaning Co . . . . . . . .  2 6 , 45R 
Boots, shoes and leather, Rice & Hutchins, 

36. 4:l7. ;16. 4�� 
Bllttpr. A('mp TC'a Co . . . . . . . . .  _ . . . . . . . . . . . . .  :1H, 4:3H 
Camwd goods, B('peh-�ut Packing Co . . . . , . . •  :W, 4--!--l 

�:l���·��{tt'
N
���

I
;���s .T�I��ll\����.��i��fi -2°c� : : : : : : :  i�it:j�i 

Cigarpttf's, AmN'icaH Toual.'co Co . . _ . . . . . . . . . :W, ..t-lH 
Cigal'�, BprT'iman Bros . . . . . . . . . . . . . . . . . . . . . . R6, 447 
Egg hea t('1'S and f'rpam whips, Landpl's, Frary � Clark . . . .  _ . . . .  _ . . . . . . . . . . . .  , . . . . , . . . �H),-lG:� 
Fenelllg', "\Yi rp, nekalb FPliCP Co . . . . . . . . . . . . .  �(j, 46G 
Flour, whpat, L. M .  Paschall . . . . . . .  _ . . . .  , . .  36, 44:3 
Food prouucts from milk,  C .  Richardsoll 

& Co. . . . . . . . . . . . . . . . . . . . . . .  , . . .  , . . .  " .  36.441 
Glass tulJPs, Schott & Gen . . . . . . . . . . . . . . . . . .  :�6, 462 

2��fr�I��, J ·S(�!i)s?
ar

��'{.f��·f:rY· · �'n'd ' ·p�o·pr·i�t��;. R6, 459 

nwdichw8., A. Gpissprt . . . . . .  , .  _ . . . . . . . . . :36, 456 
Mai�p rol,lpd into fiakps, MhlPrRHi11al'd Mi11-

� l � . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . . . . .  �� 
::\Ip(lil'illal suhstaneps, gplatin capsulps COll-

taining, ,,"'-11<>11 & JIallhurys . .  _ . . . . . . . . . .  . 

Pill, anti-bilious and toni!', J. ",V. T rpsid(IN· . 
Phlll('S, Staulp,Y Rult' & Lpvpl Co . . . . . . . . . . .  . 
Prpparatioll for trpatmput of tht:' hair and 

scalp, C. l·� . YOl'k . . . . . . . . . . . . . . . . . . . . . . .  36, 455 
Rpmpuit 's for cprtain llalliPu d i spasps, E.  E. 

�uthprland �fpdidIlP Co. . _ . . . . . . . . . . . . .  36, 451 
Rublwr hands, plastic, B .  Ii'. Goodrich Co . . . .  36 43() 
Hal'S:lllal'illa, Clicqnot Club Bottling & Ex- • 

�(Hl{;,r:lt��l't�fl� l;��(:(i: 'A: ' i�-. · ""'·o�)�t� �· :  : : : : :  : :  �3'1g� 
RtatiOlwry and matprials for artists and ' . draftsIDPTl , L. & C. Ha rdmnth . . . . . . . . • .  �f), 435 
L' mbl'ellus and parasols, Gans Bros . . . . . . . • • •  R6, 440 

LABELS. 
" Anti Trust Axp, " for axps, J .  H .  Mann . • . . .  8, 40:J "e.  A.  D. Cough and Lung Remedy.,. " for a 

m('dicinp, F.  S .  "''"alkt'r . . . . . . . . . . . . . . . . . . 8, :J!l9 
" Colllpetitor, " for packing, II. ",.,. , .Johns l\lall-

ufucturing Co. . . . . . . . . . . . . . .  , . . . . . . . . . . .  k , 401 
" C uhan Splits, " for cigars, Kraus & C o  . . . . . .  8,�!)4 
" Dukt· of York Mixturp, " for tohueco, Globe 

Tobacco Co. . . . . . . . . . . .  , . . . . . . .  _ . . . . . .  _ . . 8, �s)5 

' ·Ea�I�·fP�e���i
.f'�: '. ' . 

���' . � .  ����i.C��l��: .��' 
. .  
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I ��7.
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" g l  Cahildo. " for cigars. U. Koon & Co . . . . . .  �:��� 
" Empirp Cph·r�,r Tablpts, " for a mpdirinp, N.  

L .  Doug-lass . . . . . . . . . . . . , _ . , . . .  , . . . . . . . .  R , �!)7 
" G rpat Rock Spring ",Vatpl', " for spring 

watpr, C ,  M .  Dpckpl' . . . . . . . . .  , . . . . . . . . . . .  8, 392 
• 'lIadre Queen Olives, " for olives, Spvi llE' 

Packing Co. . . . . . . . . . . .  _ . . . . . . . . . . . . . , . .  R, �8f) 
"Monarch , "  fol' machine oil, Baird Bros. & Co. R ,400 
"Olio l) ' Oliva, " fot' olivp oil, J. Okin . . . . . . . . . 8 , :190 
"Rpd C ross Antiseptic , "  for a mf'dicinp, ",.,. .  

Dp Arnold . . , . . . . . . . . . . .  , . . . . . . . . .. . .  " .  _ 8, :196 
" S ilvPl' Comlpnspd Milk, " for ('ondpllsed milk 

Hires C�mdpnspd ::\Iilk Co . . . . . . . _ . . .  _ , .  ' 
k, :191 

"Standard Craekprs, " for crackprR, E. :r: 
K r\1ep & Co . . . . . . . . . . _ _  . . . .  , . . . . . . . . . . . .  8, 287 

' ''rhe BpRt Broom Madp, " for ' broom s, N. A .  

E N T L E M E N : - The GOODFORM Trousers 
H anger i s  made of fl Ile ,  specially rolled spri ng 
steel ,  heavily n ickel-p lated 
on copper. The parts i n  

. 

contact with the fabric are 
wide and the edges rounded. It  operates auto-
matically. " Y ou press the button , "  and the 
keeper does the rest. Sample by mail, 3 � C . ; 

3 for $ 1 .00 ; 6 and a closet loop, $2 .00. A l l  express 
prepaid. This is what you want if  you want the best. 

Sold by Hardware and Furnishing stor�s, or prepaid for the price. 
CEII::J:C.A.C3r<> F<>:R.JY: C<> •• Dept. 124 La Salle St. 

with a 

I C E ll'lACIIINE�, Corliss Engin es, Bre''i'ers' 
and Hottlers' lllachillcry. 'l'HE VII.lrllJR .:\-I F(-i.  CO., 899 Clinton Street, Milwaukee. "Tis. 

� H .  P .  G A S  r N G I N E  C A STI N G S  
Materials and Blue Pril'ts. 'Vrite for Catalogue 9. 

PARSELL & WEED. 129·131 W. 31st Street. New York. 

����� lTYF'E WHEELS . M O D E L S  &.. EXPERIMENTA L WORK. SMAU"MACH1NERY Nn"1; IT !F"� !'.. nco N E.W ":ORl! STENCil WORKS 100 NASSAU S :  N.Y. 

MODELS & E X P E R I M E N T A L  W O R K .  
Invelltions developed. Special Machinery. 

E. V. BA I L LAR D .  Fox B l d g  .. Fran k l i n  S q u a r e .  New Y o r k .  

� �  N E "VV" " 
P U N � H I N G  B A G  UW._illl 

. 
A N D  FRA1UE. PATT E R N  A N D M O D E L  M A K E R S  N Olseless. I' 

. 
weighs 7 1bs. comPlete· S T A T L E R ' S  

I'an-
H O T E Requires wall space only 6 . . American L 

�lCh�s square . . Can �e put Th e Largest . i n  tll e \Vorl d .  Send for map of 
cfs?ng;va��r��� �� 'b�na��r 'I c}ty and EX}lO_r�i�l on grounds, al:-lo folfler te�ling bow to 
fully nickeled. An orna- �A V� lll U N EY and secnre ,ac�ommoda�lOns . . . 
ment to any room. 'l'his F. C . '-" T.ATL E � ,  �ro P ' l �tatler ,� Hotel, at �XPO�ltIon.

, bag is a wonderful lllu::-.cle I lluitulo, ::\ .  "\. .  ��atler s ltestaurant, Elll cott �q. 
deve-Ioper. }:ndorsed by -------. ---. --
physicians and ath:etes. 

N .B.-'l'he bag is made of � finest imported l eather 
guaranteed to be the equai 
of any $6 bag on the market. 
co!J�r:t�$3�f.��ge�f�'��d. 

H. D .  C R I P P E N ,  
R oom SSO. 

______________________ 5_2 __ B_ro_a __ d�a_y_. __ N_e_w _Y_O_rk_. 
D R I V I N C  A P L E A S U R E  

wh
en 

��.\��1� ,1;�)l��e�
o
���t'"1\��r:

n
le�.�aJ:t']<:�a�t��;/�t\�:.� 

A lly huly eal l control tht· Ilw<;t vi('wns h,)1""e. Posi. 
tive l'urt for tongue- lu thlll!. ,r i l l  prpvt'nt side pll l l .  
i n l!  an.rI driving Oil one l � n e  . . �ent to �Jly addrpss, 
postl'[l.J(I, npon r,,(·elpt. of pnct'. In X C plate or 

Imperial Bit. t��!ll�;a���l���!l�;;:. $�'4t�� �ltr��·:.e1 /il;�!:'i'J::� \�·is. 

. I own Ih .. Europeal! rights-France, (�crHlan\' amI Belgium--of a use­
ful and ('heap kitdlt'll utensil that will sell at sight. It is a Pot anll Pan 
Semper, so l'O)lIstrw·ted th�tt it ('an be handled at either elul, for serapin)! 
out IHli!-', P[l.IlS, ('uplJoarols, sponns, etc., whether of Sfluarp or rounri sha

�
e. ��:t��l�t i�J;re��:�;,',�

l
il;r�' s��:l .

sc
��:h�:�� i�)l�e���t���l�;l:�:�:' w��:rlt�) in one so id 

C IlA�. A. ""'UTTO::\ , J.Jitldll, Colorndo. 

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

T R A D E  M A R K S  
D E S t G N S  

COPY R I G HTS & C .  
Anyone sending a sketch and description may 

quickly ascertain our opmion free whet.her an 
invention IS probab1y patentable. COlIlmunica­
tions strictlv confidential. Handbook 011 Patents 
sent free. (lldest, a�ency for secnring- patents, 

Patents taken t hrougb �lunn & Co, receive speCial, n()tict'. withnut charge. in the 

Sti¢ntifit Jlm¢rican. 
A h�ndsomely i l lustrated weekly. Largest cirR 
CUlatlOIl of any scient ific journal. rl'erms ,  $3 a 
year : four months, $1. Sold by all newsdealers. 

MUNN & CO . 3S 1 B roadway . N ew York 
Branch Office. 625 F St., Washington, D. C. 

I N  O N E  M I N U T E " I F O R  O N E C E N T . I < Moses, by the aid of a rod, I 
struck a rock and got cold wa­
ter. You by the aid of a 

H u m p h rey Crescent H eate r  I strike a match and get hot , 
water. They require no com­
plicated piping, simpJy eonrect 
wit.h water and gas in your 
bathro()m. G ua ranteed . Ii:W Writf' for Booklet. 

H U M P H R E Y  M F G . & PLAT I N G  CO .• Kalamazoo.  M i c h .  

A8K FOR a n d  IN i'il ST on �ettin!! the quick open 
and quick st,ut 20th V EN T IJ R Y rJU B lt E L I, A .  

It  will save your gloves. TIngprs a n d  temper. 
,-uth Cf' J l t ll l'Y  { - I I i 1Jrt' l l �t l{nlllll·r. 

�. : ._._ '. �
)
��I

I
�il.

\\itll A . H. BA M B E R G E R , 

� 38 1 B roadway. 

Pat. Jan. :.I, 1:.100. ;'��ll.'d
th New Y o r k .  

BACKUS �t�ot�NE E N G I N E  
Simple. EconomieaL Durable. 
Suitable for a1 1 kinds 01' work. 

Backus Water Motor, cbeapest power known. 
Write for circular and prices. 

BAC K U S  WAT E R  M O T O R  CO" Newark.  N. J •• U. S .  A. 

P .\/J'ENTED 
A \H'i! 23. 1 90 1  
the highest Cash 

bidder witnin th i r t y  
days from date. All commun ications adc1l'essed to 
patentee llIRS. llIARY A .  IlEltR. 

May 18, 1901. (�al)e Girardeau, Mo. 

W A N T E D  .. 
An experienced party to assist in the intrnduction of 
the Webster Air Brake Attachment. Patented in 
seven countries. Sa1ary or commission. 

WEBSTER A I R  BRAKE ATTACH M E N T  CO. , 

P. O. B O X  1466. MO BILE. A I, A .  

e����� $200 to $500 
a month handling th e COMING UGH'I'. 
Brighter than electricity, cheaper than 
kerOl:'\ene. Thou::-.ands of testimonials from 
people using them ovel' a year. LateRt. im­
provements. Endorsed b y  In�. CO. 18, Larg­
est factory in U. :--; . 41 ::-.tyles. Lowest price:". 
Retail $4 up. Sample lamp half price. \Ye 
want one agent, merchant or individual , i n  
every town. Illustrated ('ut,alogue free .  

lS 'l' A N D A lt D  HAS LAJI P  e o  ..  
118-120 Michigan Street, Chicago. 

" T H E H OGGSO N " a.J  TIME  STAMPS��  
CORRECTLY TIME 

Every Act. 
Operation 

or Tr'snsaction 
Write for Cat. 

267 W. 17th St. 
N .  Y .  

A.. 

II Criterion Stereopticons. A cetylene Search Lig-hts. 
"TIH:\..R�I�\at� '�\��-:, ; ;  f�)�: ���,�: 'j,' 'ir: ' ii�;l;� : : : :  �::g� T 
" Y oung' s HOlliP l\Iade Chili Sauee , "  for chili H sauce, F. young . . . . • • . • • . . . . • • • • • . . • • . .  8, 388 SENSITIVE LABOR ATORY BALANCE. 

B y  N. Monroe Hopkins. 'l�hi8 " built-up " laboratory ���a;t�� ;rli� ;O
e�r�g���t�o��e l1o��ngat�l�c=i�la�u�ne w�t�,d: E 

PRINTS. PREVENTS MARINE D I SASTE R S  IN  

F <> G- S .  
by any amateur ::-.k�llecl i n  the use of tools, alJU it will 
work as well as a $125 balance. 'rhe artICle is aCC()ID­
panicO. by detailed working drawings showing various 
stages of the work. Tbis article is contained in SUEN­
TlJ<'IC A3'IER I CA1\� SLPPLK'fE�T, No . 1 1 84. Price 10 
cents. E�or sale by :\lux� & Co., 361 Broadway, New 
York City. or any bookseller or ll(>wsdealer. 

" Broadway a t  Miunight, " for cigars, S. "'V'". 
" For

H
;;p

P 
L'a'I{d " s' 'S��k�:' ; ' f�r: . 

f(: I:t'ii£z'p'r�' 
. B'o�'k�� 245 

Fertilizf'r Co. , . . . . . . . . . . . . . . . .  _ _  : . . . . . . . .  :N8 See SCI. AM., l\larch 30, 1901, or write for Circular to 

JX!iO,TRrl-I K:\: T Sl. Indorsed by 
the great .Jules Levy as the best in 
t h e  world. Rig Catalog, 400 i J luR 
stratioDs, FREE. Positively the 
lowest prices on Band InAtruments, 
Uniforms and Rl1ppl i es of al l kinds. 
Also contains Music and Im.true· 
tionA for New Bands. I,),on & Healy, Malll.faeturers. as Adam!> st •• Chicago. 

(Lyon & Healy are the l argest mu� 
sic house in the world-Editor. -",John ])rew !)C'.  (,i.�ar. " for cigar". R. W. Hok,> ;{4U J .  B. COLT CO .• R o o m  1 ,  2 1  Barclay St . • N ew Y o r k .  " !(irkm?-ll ' s Borax Soap, " f o r  soap, Kirkman & Son . . . . , . . . . . . . . . . . .  , . . . . . .  , '  . . . . . . . . .  347 

" Thp A .  J .  C .  Band, " for tanks, A .  J .  Cor-
coran . . . . . . • . . . . . . . . . . • . . . • . . • . . . . . . . . . . •  340 

A printed copy of tllP sJlP('if1eatioIl and drawing of un�' pa,tpnt in �h(· forf'g:oing liRt. or any patf"nt in 
prmt lssuf'd SlIl(,P 1 86:1, will bp fllrnishpd from 
this offiet-' for 10 epnts. In orrlprillg' pIp asp stat/' 
thp namp and numher of thp patplit rlf'RiI'pd and 
rpmit to MUllll & Co . •  36] Broadway. New Yor: k .  

Canadian patents m a y  n o w  be obtainpd by the 1n­
ltegistcrs an aecurate account ot work done on print. vpntors for any of the invf'ntions named in the foI'P­
ing presses, gTaln taIlles, weigh ing, measuring and going list. providpd they arp simple, !it a cost (;f other aUTomatIC. machlnE;s. Counts up to 1,000 (XX) and $45 pach. If ('omplicatpd the COS t will be a little r�peats automatlCal ly .  � Imp!e, accura.te, dUrable. Spe- l more. FOI' full instl'uC'tions address Munn & C clal COUllters to order. !l:1r :jrnrl for ctrcniar. _,., 1 361 Broadway, New York. Other forei n ate�i� C .  J. ROOT, Brlstof. Conn .. U. IS. A. may also he obtained. g p 

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Nove1ties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

t MUNN &. CO. ,  Publishers of the SCIENTIPIC AMERICAN, 36 1 BROADWAY, NEW YORK. 

© 1901 SCIENTIFIC AMERICAN, INC.
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I 
These Cigars are manufactured under 

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

CORTEZ ClaAR CO.,  KEY WEST. 
�� ..... 

T H E L U X U R Y  
O F  A L I F E  TI M E  

is experienced in 
one's first ride in a 
WINJO N 

M OTOR 

CARRIAG E 
It is . , so different " 
from any o t h e r  
metbod o f  convey·, 
ance and yet 80 de-PRICE $1 , 2 0 0 .  l:f:t,i::�lY �g����r!: 

ble. Everv vehicle leaving our factory has been made 
under our personal supervision with the view to B�c:ure 
�tst �t�':l ��!et?te:i�hf>�P�:dr��6��bo���sfe��bllltY-
THE WINTON MOTOR CARRIA GE CO., .  486 Belden Street, Cleveland. Ol1io, U .  S. A .  
EA STERN DEPor, 150-152 East 58th 8treet, New York. 

ELECTRIC VEHICLES 
O F  ALL VARIETIES. 

STORAGE 

BATT E R I E S .  

MOTORS .  
W e  m ake a speci alty o f  D elivery W agons 

and Bnsses. l1I'"' Write for Catalogu ' . 

SCOTT A UTOMOBI LE CO . ,  

1l,12?-1l 98 9 Olive Street, St. Louts, :Mo., LT. S. A. 

Knox Gaso l ine Runabout. 
W H Y  SO POPULAR ' 

Novel and improved engine. Entire absence of water. 
Large carrying space in the body. 

Ample power and all changes .. f speed. 
180 miJes on the six g-allons of fuel carried. U 3ed in al l parts 

of tbe country. 
Very reliab l e  on account of its 

Weight 615 Pounds. Price $750. extt'eme 8im-
LIRT OF ��:&�J.�t ��llT�����ll . I ' . a'{ 8tnnr!��i�&�et, Boston, Mass. SPAJ, IHNG-BmWKI.L Co., :19 'Vest 4-:lti Street, New York City. 
rYi�!;�.�(�1�H\V��!shA:��e����ei"hi���di:r.hia'R��� A����O�;I��IC�� 393,1) Olive Street, St. Louis, :\10. It'I�HER CYCLE & AUTOMOBII,E COM .... ANY, Delaware Street & Massachusetts Avenue, Indianapolis, Ind. 
KNOX AUTOMOB ILE CO . ,  SPR INGF IELD ,  MASS. 

Awarded 1 00% and the Official B l ue  
Ribbon for  a Perfect Run  of 

1 00 M iles W ithout a Stop. 
This prize was given the 

driver of one of our tour­p a s s e n g e r  pleaEmre auto­m o b i l e s, by the H Long Is� land A utomo-
�\;�i J  C I2'b��: 
Aver�e time 
15 miles p e r  

I,itutiftt jmtritllU. 

WALTHAM WATCH ES 
The real value of a watch 

depends upon the accuracy of the 
movement and not upon the price of 
the case. The " Riverside" 
Waltham Watch Movement is an 
accurate watch in any case. 

U The Pe,.fedea Amet1can Watch ", an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

Amet1can Waltham Watch Company, 
Waltham, Mass. 

�=;�� � "  AUTOMOBILES 
COLUMBIA RU�ABOUT. Electric Gasolene 

IMPROVED 1901 MODELS FOR QUI�K DELIVERY 

F O R T Y  
M I L  E S  
ON ONE C H A R GE 
OF B A T T E B I E S  

'" 
I 

Reliability in Service 
Simplicity in Operation 
Readiness in A c 1 1  0 n 
Cleanliness in Handling 

To obtain the leading type of veblcle at moderate cost it will pay you to 
Write for 190 1 I1lu�trated Catalogne or C all at 

ELECTRIC VEHICLE CO., tOO BROADWAY, NEW YORK. 

A. LESCHEN & SONS ROPE CO. 
MANUFACTURERS O F  

LESCHEN  CO. 'S PATENT AERIAL WIRE ROPE 

TRAMWAY. 
The only .atlsfactory Tramway on tbe market. 

ESTIMATES ON APPLICATION. 
And a l l  k inds of WIRE  ROPE,  Mani la ,  Sisal , B locks, etc. MAIN OFFICE : 

B h Om . 1 92 Centre St., New York. 920 922 N rih F· St t ST LOUIS MO rano ces . H7-'9 So. Canal St.,Chicago, l lI. ' • 0 Irst ree , • . ' • 

JUNE I ,  190 1. 

" KODAK" 
Stands for all 
that is "Best in 
Pho tograp hy 

To the p erfection o f  Kodak 

construction, to the perfec= 

tion of the Kodak Dl e chan� 

iSDl, to the p erfection of' 

the Kodak l enses, is due the 

G riamph of K odakery 
All Kodaks Load in Daylight with our Transparent 

Film Cartridges. Several styles use either fi l m s  or 

plates. Sixty-four page catalogue, describing them 
in detail, free at the Kodak dealers or by mail. 

EASTMAN KODAK C O .  
Rochester. N. Y. 

A Ren.bh, and Simple 

FO U R  C Y L I N D E R  
Gasoline 

,--Motor 

Catalogue for t h e  asking. 

MOTOR VEHICLE POWER CO., 1 2 2 9  Spr ing Garden St. 
N.Y. Office, 6 2  Gold St. Phi ladelphia .  

PATENTS PROTECTED . 
AGAINST INFRINGERS. 

Dealers and Manufacturers of 
Patented A rt ic les Protected against dangerous litigation at a 

nominal cost. 
Also Copyr ights and Trademarks. 

Booklet on application. 
PATENT TITLE & G UARANTEE CO. 

CapltaI IU;OO,OOO.OO. Telephone, 5533 Cortlandt. 
1 5 0 Broadway, New York. 

CHARTER ENG I NE  
USED :yNYA:iAb�E FOR A N Y  PURPOSE Fv EI,-GasoJine, Gas, DistiUste Stat ionar i es .  Portab les ,  E n g i nes and 

P u m p s ,  Ho lsters 
Send jor Catalouue ana Testimonw.l • .  ar State Your Power Needs 

CHARTER GAS ENG I NE CO . ,  Box 1 48 ,  STERL ING ,  ILL. 

VV A T C H E S ! 
No advertisement can properly portray 

:a1:��s�i�b��e�i: jYl�����gd ii� �� di"��9�����9����9:M999�99��� BLUE  BOOK showi ng  Lad ies '  Watches i SAVAGE MAGAZINE RIFLE i RE �;f��:t:�so:::ge::�::t:::�::: : 
� Q/ wltb up-to-date attractive deSigns. 
� .303 and h e  O n l y Q/ Eitber Blue or Red BoOk sent on appllcation. 
It) Q/ T H E  N E W  E N C L A N D  WATC H CO" It). : 30-30 Cal iber .  ' I 37 & 39 Maiden Lane, 149 State St.-eet 

I : 
- � � � 

I �K .. & H.� &. _ I !!ii.i!Jii�ORS 
I cisco and Sacramento. Cal. I CREVICE ]<'ILLER is the only . Pacific Coast Agents. Catalou1M' A. . perfect remedy. A Paste easily . SA C E  R M S  CO CA N Y U  S A applied, elHstic. adhesive: . VA A ., U T I  , • . , • , • . lind non-sbl inkable. Dirt I§l • ,."..,"""" _.1Ii and moth proof. Cost �EEEEEEEeeeE!EE;EEeeElE!eE:eeeeE!EEeeEEeeEEeEE;e�eeE!e�E about l1!c. per sq. ft. 5 Ib •. will treat an average Price 20 cts. per lb. the kind and condition 

f"u�yd i:'��cty��:ri�fiJ �� f��'i,';;e�;�:?i�J' ���dll.�ler 
GRIPPIN M F G. CO.,  Lock Box L, Newark, N e w  York. 

(Inclose stamp for booklet.) 

IfIJ�J!Q.!k�ft}r.I�� 
� � ::y i�i: I J.------------� T U  � N  Y O U R B I K E i nto 

A N  A U T O M O B I L E  a n d  w i n d  storm. 
THE HAYNES-APPERSON CO •• KOKOMO, I ND . ,  U. S; A. 

GET A RUNN ING GEAR and 
BUILD YOUR OWN 

A U T OM O B I L E 
We make two 

styles, solid  rub� 
ber or pneumatic 
t i r e s ,  complete 
with springs and 
wood wheels. 

'he Brecht Automobi le C o . , 1 2 0 5  Cass AV. ,St . L o u i s , M o .  
S T Y L E  0003. VICTORIA TOP. 

SOM E OF THE I M PROVEM E NTS 
NOW B E I N G  ATTACHED TO 

" LOCO M O B'i LES." 

Enlarged Water Tank. 
Spring Coli Piping. 
Extra Large Cylinder Oil Cup. 
Oasolene Shut- off Valve from the Seat 
Feed Water Heater. 

(This last Jlives a. great saving of fuel and water, and makes .the carriage steam in a remarkable manner. ) 

Address your inqniry to 

The u �ocomohile" Company 
OF A M E R ICA 

7 East 42d Street, New York.  

T H E  BO ISSELOT A U TOMOBILE CO., 
1 0 1  Beekman 8t., New York City, f:an tell yon bow to do tbis with one of tbeir l� 

Ac tual Horse Power Gasoline Motors. Under 20 lb. weight. Every motor tested and guaranteed fun power. M· tors of 2� Actual Horse Power, air and water coo1ed. for VOitllrettes and· Motor Tricycles. 6 Actual Horse Power Motors for Automobiles and Express Wagons. Motors for Lanncbes. We also bnlld several types of Automobiles. 

.. ji :(�" JiJ ·i"':A.J :1 .]:4 ;, 
Is the hlgbest class Acetylene Gas Burner. All Lava Tips. A new arl'and burner $2.50-blgbest candle pow-
�1j,1?ffi:;nL"ibJ'liJ ��!d�S88��:.'�:t:���::?Tenn., u. s. A. 

S C al 0 S All varietIes at lowest pr1ces. Rest Railroad 
II:�k1o&

n
�8:�0�rt?�le��0:cl�ar!es g'a���: 

Sewing Machines, Bicycles, Tools. efc. Save Money. Lists Free. C-IiI I C' A GO :ScALE CO • .  Chicago. III .  

J ESSO P'S ST E E LTHe\'�\RY 
FOR TOO L S, S AW S  E TC. 

W'!! .J E S SOP '" SONS t.: �  91 JOHN 5T. NE.Ill' YORK 

© 1901 SCIENTIFIC AMERICAN, INC.




